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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil aviation system. The aintAS#e

eRulesproject is to make thenaccessiblén anefficient and reliable way to stakeholders.

EASA eRulewill be a comprehensive, single system for the drafting, sharing and storing of ru
will be the single source for all aviation safety rules applicable to European airspace users. It w
easy (online) access to all rules and regulations as well as new and innovative applications
rulemaking process automation, stakeholder consultation, cregsrencing, and comparison wit
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To achieve these amhitils objectives, th&EASA eRulgsroject is structured in temodules to cover
all aviation rules and innovative functionalities.

TheEASA eRulesystem is developed and implemented in close cooperation with Member State
aviation industry to ensure it all its capabilities are relevant and effective.
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DISCLAIMER

This version is issued by the European Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updated and ea®yread publication. It has been prepared by putting together

the certification specificationsvith the related acceptable maens of compliance. However, this is not

an official publication and EASA accepts no liability for damage of any kind resulting from the risks
inherent in the use of this document.
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NOTE FROM THE EDITOR

The content of this document is arranged as follothis; certification specifications (CS) dodlowed
by the relatedacceptable means of compliance (AM@yagraph(s).

All elerents (i.e. CS and AM@je colourcoded and can be identified according to the illustration
below. The EASA Executive Director YEI2cision through which theoint or paragraph was
introduced or last amended is indicated below the paragraph titie(galics

Certification specification

ED decision

ED decision

The format of this document has been adjusted to makesérfriendly and for reference purposes.
Any commentshouldbe sent toerules@easa.europa.eu
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INCORPORATED AMENDNIEN
CS/AMQEDDECISIONS

IncorporatedED Decision CS/AMdssue NoAmendment No | Applicability date

ED Decision 2003/14/RM CS23/ Initial ssue 14/11/2003

Note: To access the officiarsions pleaseclick onthe hypetinks provided above.
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SUBPARAT GENERAL

ED Decision 2003/14/RM

(@) This airworthiness code is applicablecto

(1) Aeroplanes in the normal, utility anderobatic categories that have a seating
configuration, excluding the pilot seat(s), of nine or fewer and a maximum certificated
take-off weight of 5670 kg (1800 Ib) or less; and

(2) Propellerdriven twinengined aeroplanes in the commuter category thave a seating
configuration, excluding the pilot seat(s), of nineteen or fewer and a maximum
certificated takeoff weight of 8618 kg (1000 Ib) or less.

CS 23.3 Aeroplane categories

ED Decision 2003/14/RM
(@) The normal category is limited to nonaerdizaoperations. Noraerobatic operations include
(1) Any manoeuvre incident to normal flying;
(2) Stalls (except whip stalls); and

(3) Lazy eights, chandelles and steep turns or similar manoeuvres, in which the angle of bank
is not more than 60°.

(b)  The utility category is limited to any of the operations covered undergaagraph (a); plus
(1) Spins (if approved for the particular type of aeroplane); and

(2) Lazy eights, chandelles, and steep turns, or similar manoeuvres in which the angle of bank
is more than 60° but not more than 90°.

(c) The aerobatic category is without restrictions, other than those shown to be necessary as a
result of required flight tests.

(d) Commuter category operation is limited to any manoeuvre incident to normal flyitadis
(except whip stalls) and steep turns in which the angle of bank is not more than 60°.

(e) Except for commuter category, aeroplanes may be certificated in more than one category if the
requirements of each requested category are met.
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CS 23.21 Proof of compliance

ED Decision 2003/14/RM

(&) Each requirement of this subpart must be met at each appropriate combination of weight and
centre of gravity within the range of loading conditions for which certification is requested.

This must be showig

(1) By tests upon an aeroplane of the type for which certification is requested, or by
calculations based on, and equal in accuracy to, the results of testing; and

(2) By systematic investigation of each probable combination of weigthtcantre of gravity,
if compliance cannot be reasonably inferred from combinations investigated.

(b) The following general tolerances are allowed during flight testing. However, greater tolerances
may be allowed in particular tests

Weight +5%,¢10%
Critical items affected by weight +5%.,c1%
C.G. +7% total travel

CS 23.23 Load distribution limits

ED Decision 2003/14/RM

(@) Ranges of weight and centres of gravity within which the aeroplane may be safely operated
must beestablished and must include the range for lateral centres of gravity if possible loading
conditions can result in significant variation of their positions.

(b) The load distribution must not exceed
(1) The selected limits;
(2) The limits at which thetructure is proven; or

(3) The limits at which compliance with each applicable flight requirement of this subpart is
shown.

CS 23.25 Weight limits

ED Decision 2003/14/RM

(a) Maximum weight.The maximum weighits the highest weight at which compliance wéhch
applicable requirement of G&3 (other thanthose complied with at the design landing weight)
is shown. The maximum weight must be established so thatit is

(1) Not more than the least of
()  The highest weight selected by the applicant; or
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(i)  The design maximum weight, which is the highest weight at which compliance with
each applicable structural loading condition ofZ3S(other than those complied
with at the design landing weight) is shown; or

(i)  The highest weight at which compliancehlweach applicable flight requirement is
shown, and,

(2) Not less than the weight with:

() Each seat occupied, assuming a weight okg{170bs) for each occupant for
normal and commuter category aeroplanes, andk86(190bs) for utility and
acrobdic category aeroplanes, except that seats other than pilot seats may be
placarded for a lesser weight; and

(A) OQil at full capacity, and

(B) At least enough fuel for maximum continuous power operation of at least
30minutes for dayWVFR approved aeroplanesmd at least 4%ninutes for
night-VFR and IFR approved aeroplanes; or

(i)  The required minimum crew, and fuel and oil to full tank capacity.

(b)  Minimum weight.The minimum weigh{(the lowest weight at which compliance with each
applicable requirement oCS23 is shown) mudbe established so that it is not more than the
sumof ¢

(1) The empty weight determined und€&s 23.29

(2) The weight of the required minimum crew (assuming a weight d€g/L70 Ib) foeach
crew member); and

(3) The weight of;

()  For turbojet powered aeroplanes, 5% of the total fuel capacity of that particular
fuel tank arrangement under investigation; and

(i)  For other aeroplanes, the fuel necessary for #madf hour of operation at
maximum continuous power.

CS 23.29 Empty weight and corresponding centre of gravity

ED Decision 2003/14/RM

(@) The empty weight and corresponding centre of gravity must be determined by weighing the
aeroplane withg

(1) Fixed ballast;
(2) Unusable fuel determined und&S 23.95%nd
(3) Full operating fluids, including

@i Oil

(i)  Hydraulic fluid; and

(i)  Other fluids required for normal operation of aeroplane systems, except potable
water, lavatory precharge water, and water intended for injection in the engines.

(b) The condition of the aeroplane at the time of determining empty weight must be one that is
well defined and can be easily repeated.
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CS 23.31 Removable ballast

ED Decisio2003/14/RM

Removable ballast may be used in showing compliance with the flight requirements of this subpart,

if ¢

(@) The place for carrying ballast is properly designed and installed, and is marked under
C23.1557% and

(b) Instructions are included in the aeroplane flight manual, approved manual material, or markings
and placards, for the proper placement of the removable ballast under each loading condition
for which removable ballast is necessary.

CS 23.331®@peller speed and pitch limits

ED Decision 2003/14/RM

(@) General The propeller speed and pitohust be limited to values that will assure safeeration
under normal operating conditions.

(b) Propellers not controllable in flighForeach propeller whee pitch cannot be controlled in
flight ¢

(1) During takeoff and initial climb at the akngine(sjoperating climb speed specified in
CX3.65 the propeller must limit the engine rpm, at full throttle or at niraxam
allowable takeoff manifold pressure, to a speed not greater than the maximum
allowable takeoff rpm; and

(2) During a closed throttle glide aky the propeller may not cause an engine speed above
110% of maximum continuous speed.

(c) Controllable fich propellers without constant speed controlach propeller that cabe
controlled in flight, but that does not havenstant speed controls, must have a mean§rtot
the pitch range so thag

(1) The lowest possible pitch allows compliance with-pabagraph (b)(1); and
(2) The highest possible pitch allows compliance with-gatagraph (b)(2).

(d) Controllable pitch propellers with constant speed contieéeh controllable pitgbropeller with
constant speed controls must hage

(1) With the govermr in operation, a means at the governor to limit the maximum engine
speed to the maximum allowable takeoff rpm; and

(2) With the governor inoperative, the propeller blades at the lowest possible pitch, with
take-off power, the aeroplane stationary, and mend, either:

(i) A means to limit the maximum engine speed to 103 percent of the maximum
allowable takeoff r.p.m., or

(i)  For an engine with an approved overspeed, means to limit the maximum engine
and propeller speed to not more than the maximum apped overspeed.
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CS 23.45 General

ED Decision 2003/14/RM
(@) Unless otherwise prescribed, the performance requirements of this subpart must be nwet for
(1) Still air and standard atmosphere;

(2) Ambient atmospheric conditions, for commuteategory aeroplanes, for reciprocating
enginepowered aeroplanes of more than722 kg (800 Ib) maximum weight and for
turbine enginepowered aeroplanes.

(b) Performance data must be determined over not less than the following ranges of condjtions
(1) Aerodrome altitude from se¢evel to 3048 m (1000 ft); and

(2) For reciprocating enginpowered aeroplanes of 222kg (6000 Ib) or less maximum
weight, temperatures from standard to 30°C above standard; or

(3) For reciprocating enginpowered aeroplane of more than Z22 kg (6 000 Ib) maximum
weight and turbine engin@owered aeroplanes, temperature from standard to 30°C
above standard, or the maximum ambient atmospheric temperature at which
compliance with the cooling provisions ©F 23.104fo 23.1047is shown, if lower.

(c) Performance data must be determined with the cowl flaps or other means for controlling the
engine cooling air supply in the position used in toeling tests required bCS 23.10410
23.1047

(d) The available propulsive thrust must correspond to engine power, not exceeding the approved
power, less;

(1) Installaton losses; and

(2) The power absorbed by the accessories and services appropriate to the particular
ambient atmospheric conditions and the particular flight condition.

(e) The performance as affected by engine power must be based on a relative humiglity of
(1) 80% at and below standard temperature; and
(2) 34% at and above standard temperature plus 28°C (plus 50°F).

Between the two temperatures listed in sygaragraphs (e)(1) and (e)(2) the relative humidity
must vary linearly.

(H  Unless otherwise presitred in determining the takeff and landing distances, changes in the
FSNRLX FySQa O2y FAIdzNF A2y X &LISSR FyR LR2gSN Y
established by the applicant for operation in service. These procedures must be able to be
executedconsistently by pilots of average skill in atmospheric conditions reasonably expected
to be encountered in service.

(g) The following, as applicable, must be determined on a smooth, dry;fafdced runway,
(1) Takeoff distance ofCS 23.53(b)
(2) Acceleratestop distance o€S 23.55
(3) Takeoff distance and takeff run of CS 23.59and
(4) Landing distance &IS 23.75
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The effect on these distances of operation on other types of surface (e.g. grass, gravel) when
dry, may be determined or derived and these surfaces listed in accordanc€#4t1583(p)

(h)  For commuter category aeroplanes, the following also apply:

(1) Unless otherwise prescribed, the takéf, enroute, approach and landing configurations
for the aeroplane must be selected;

(2) The aeroplane configuration mayany with weight, altitude and temperature, to the
extent that they are compatible with the operating procedures required by-sub
paragraph (h)(3);

(3) Unless otherwise prescribed, in determining the criteagineinoperative takeoff
performance, takeoff flight path and acceleratstop distance, changes in the
FSNRBLX FySQa O2yFAIdzNF GA2yX &ALISSR FYyR LRgS
procedures established by the applicant for operation in service.

(4) Procedures for the execution of discontinued appraeschnd balked landings associated
with the conditions prescribed i8S 23.67(c)(4nd23.77(c)must be established; and

(5) The procedures established under spdragraphgh)(3) and (h)(4) must

(i) Be able to be consistently executed by a crew of average skill in atmospheric
conditions reasonably expected to be encountered in service;

(i)  Use methods or devices that are safe and reliable; and

(i) Include allowances faany reasonably expected time delays in the execution of the
procedures.

CS 23.49 Stalling speed

ED Decision 2003/14/RM

(&) Vsoand \4; are the stalling speeds or the minimum steady flight speed (CAS) at which the
aeroplane is controllable with

(1) Forreciprocating engingowered aeroplanes, engine(s) idling, the throttle(s) closed or
at not more than the power necessary for zero thrust at a speed not more than 110% of
the stalling speed; and

(2) For turbine engingoowered aeroplanes, the propulsive tlet may not be greater than
zero at the stalling speed, or, if the resultant thrust has no appreciable effect on the
stalling speed, with engine(s) idling and throttle(s) closed;

(3) Propeller(s) in the takeff position;
(4) The aeroplane in the conditioexisting in the test in whichsWand \41are being used;
(5) Centre of gravity in the position which results in the highest valuesed™ \s; and

(6) Weight used when 360r Vs1are being used as a factor to determine compliance with a
required perbrmance standard.

(b) Vsoand \41 must be determined by flight tests using the procedure and meeting the flight
characteristics specified @S 23.201

(c) Vsoat maximum weight must not exceed 1kB/h (61knots) for ¢

(1) Singleengined aeroplanes; and
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(2) Twinengined aeroplanes of 222 kg (800 Ib) or less maximum weight that cannot meet
the minimum rate of climb specified @S 23.67(a)(ith the critical engine inoperative.

CS 23.51 Takeff speeds

ED Decision 2003/14/RM

(@) For normal utility and aerobatic category aeroplanes, the rotation spegds\the speed at
which the pilot makes a control input with the intention of lifting theroplane out of contact
with the runway or water surface.

(1) Fortwinengined landplanes,a¢ust not be less than the greater of 1-08ér 1-10 ¥;
(2) For single engined landplanes;, ¥hust not be less thansy and

(3) For seaplanes and amphibiataking off from water, ¥, must be a speed that is shown
to be safe under all reasonably expected conditions, including turbulence and complete
failure of the critical engine.

(b) For normal utility and aerobatic category aeroplanes, the speed at {50ft) above the take
off surface level must not be less than

(1) Fortwinengined aeroplanes, the highestof

(i) A speed that is shown to be safe for continued flight (or tbadk, if applicable)
under all reasonably expected conditions, including tlebce and complete
failure of the critical engine; or

(i)  1.10 \ig or
(i) 1.20 \4

(2) For singleengined aeroplanes, the higher of
(i) A speed that is shown to be safe under all reasonably expected conditions,

including turbulence and complete engine failure; or
(i) 1.20 4
(c) For commuter category aeroplanes the following apply:
(1) Vimust be established in relation ta:pas follavs:

()  Veris the calibrated airspeed at which the critical engine is assumed to fail.efhe V
must be selected for the aeroplane, but must not be less than 1\@8i&ermined
underCS 23.149(loyr, at the option dthe applicant, not less thanwcdetermined

underCS 23.149(f)

(i)  The takeoff decision speed, Vis the calibrated airspeed on the ground at which,
as a result of engine failure or other reasons, the pilasisumed to have made a
decision to continue or discontinue the takdf. The takeoff decision speed, v
must be selected for the aeroplane but must not be less thaipMs the speed
gained with the critical engine inoperative during the time interval between the
instant at which the critical engine is failed and the instant at which the pilot
NBEO23yAasSa FyR NBIFOGAa (2 GKS SycatbryS Tl A
of the first retarding means during the accelerai®p determination ofCS 23.55
(2) The rotation speed, &/ in terms of calibrated airspeed, must be selected for the
aeroplane and must not be less thtre greatest of the following:

@i Vi or
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(i)  1.05 \cdetermined undelCS 23.149(bpr

(i)  1.10 \4; or

(iv) The speed that allows attaining the initial clirobt speed, ¥, before reaching a
height of 11m (35ft) above the takeoff surface in accordance withS 23.57(c)(2)

(3) For any given set of conditions, such as weight, altitude, temperature and configuration,
a single value of ¢/must be used to show compliance tiviboth the oneengine
inoperative takeoff and allengineoperating takeoff requirements.

(4) The takeoff safety speed, ¥ in terms of calibrated airspeed, must be selected for the
aeroplane so as to allow the gradient of climb requirecCi® 23.67(c)(1) and (c)at
must not be less than 1.10sYor less than 1.20

(5) The oneengineinoperative takeoff distance, using a normal rotation rate at a speed
9.3km/h (5knots) less thanAéstablished in accoraece with subparagraph (c)(2), must
be shown not to exceed the corresponding oneengimgperative takeoff distance
determined in accordance wite@S 23.5and 23.59(a)(1)using the establishedr/The
take-off, otherwise performed in accordance witbS 23.5fnust safely be continued
from the point at which the aeroplane is bl (35ft) above the takeoff surface, at a
speed not less tn the established Minus 9.3 km/h (5 knots).

(6) With all engines operating, marked increases in the scheduled-d#keistances
determined in accordance witBS 23.59(a)(Zhay not result from overotation of the
aeroplane or oubf-trim conditions.

CS 23.53 Takeff performance

ED Decision 2003/14/RM

(@) For normal, utility and aerobatic category aeroplanes the taKalistance must be determined
in accordance with suparagraph (b), using speeds determined in accordance @&23.51(a)

and (b)

(b) For normal, ulity and aerobatic category aeroplanes the distance required to-ta#kend
climb to a height of 151 (50ft) above the takeoff surface must be determined for each weight,
altitude and temperature within the operational limits established for tafEwith ¢

(1) Takeoff power on each engine;
(2) Wing flaps in the takeff position(s); and
(3) Landing gear extended.

(c) For commuter category aeroplanes, takeoff performance as required$y3.5% CS 23.59
must be determined with the operating engines within approved operating limitations.

CS 23.55 Acceleratgtop distance

ED Decision 2003/14/RM
For each commuter category aeroplane, the accelestg distance must be determined as follows:
(@) The acceleratsstop distance is the sum of the distances necessary to
(1) Accelerate the aeroplane from a standing start tgWith all engines operdng;
(2) Accelerate the aeroplane fromeMo Vi, assuming the critical engine fails at;\and

(3) Come to a full stop from the point at which ¢ reached.
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(b) Means other than wheebrakes may be used to determine the accelerstep distances if that
meansg

(1) Is safe and reliable; and

(2) Is used so that consistent results can be expected under normal operating conditions.

CS 23.57 Takeff path

ED Decision 2003/14/RM
For each commuter category aeroplane, the tafepath is as follows;

(@) The \keoff path extends from a standing start to a point in the tadféat which the aeroplane
is 457m (1500 ft) above the tak®ff surface, at or below which height the transition from the
take-off to the enroute configuration must be completed; and

(1) The takeoff path must be based on the procedures prescribe@$123.45

(2) The aeroplane must be accelerated on the groundg@iivhich point the critical engine
must be made inoperative and remain inopdvat for the rest of the takeff; and

(3) After reaching ¥ the aeroplane must be accelerated ta V

(b) During the acceleration to speed,\the nose gear may be raised off the ground at a speed not
less than ¥ However, landing gear retraction musbt be initiated until the aeroplane is
airborne.

(c) During the takeoff path determination, in accordance with sylaragraphs (a) and (k)
(1) The slope of the airborne part of the talodf path must not be negative at any point;

(2) The aeroplane museach ¥ before it is 1Im (35 ft) above the takeff surface and must
continue at a speed as close as practical to, but not less thaonl it is 122m (400ft)
above the takeoff surface;

(3) Ateach point along the takeff path, starting at the pimt at which the aeroplane reaches
122m (400 ft) above the takeff surface, the available gradient of climb must not be less
than 1.2%; and

(4) Except for gear retraction and automatic propeller feathering, the aeroplane
configuration must not be changednd no change in power that requires action by the
pilot may be made, until the aeroplane is 122(400 ft) above the takeff surface.

(d) The takeoff path to 11m (35 ft) above the takeff surface must be determined by a continuous
take-off.

(e) Thetake-off flight path from 11m (35ft) above the takeoff surface must be determined by
synthesis from segments; and

(1) The segments must be clearly defined and must be related to distinct changes in
configuration, power or speed,;

(2) The weight of the amplane, the configuration and the power must be assumed constant
throughout each segment and must correspond to the most critical condition prevailing
in the segment; and

(3) Thetake2 FF Ff A3IKG LI GK Ydzald 6S o6FaSR and (KS
effect.
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CS 23.59 Takeff distance and takeoff run

ED Decision 2003/14/RM

For each commuter category aeroplane, the talfedistance must be determined. The determination
of the takeoff run is optional.

(@) The takeoff distance is the greater af

(1) The horizontal distance along the takéf path from the start of the takeff to the point
at which the aeroplane is I (35ft) above the takeoff surface, determined under
C23.57 or

(2) 115% of the brizontal distance, with all engines operating, from the start of the taffe
to the point at which the aeroplane is 11 m (35 ft) above the takesurface, determined
by a procedure consistent witBS 23.57

(b) The takeoff run is the greater of

(1) The horizontal distance along the takéf path from the start of the tak®ff to a point
equidistant between the lift off point and the point at which the aeroplane isn1(B5ft)
above the takeoff surface, deermined underCS 23.57or

(2) 115% of the horizontal distance, with all engines operating, from the start of theafike
to a point equidistant between the l#ff point and the point at which the aeroplang i
11m (35ft) above the takeoff surface, determined by a procedure consistent with
C23.57.

CS 23.61 Takeff flight path

ED Decision 2003/14/RM

For each commuter category aeroplane, the ta&flight path nust be determined as follows:

(@) The takeoff flight path begins 1in (35 ft) above the takeff surface at the end of the takeff
distance determined in accordance wift§ 23.59

(b) The net takeoff flight path data must be determined so that they represent the actual takeoff
flight paths, as determined in accordance w@B 23.5and with subparagraph (a), reduced at
each point by a gradient of climb equal to 0.8%.

(c) The prescribed reduction in climb gradient may be applied as an equivalent reduction in
acceleration along that part of the takaf flight path at which the aeroplane is accelerated in
level flight.

CS 23.63 Climb: general

ED Decision 2003/14/RM

(@) Compliance with the requirements QIS 23.65323.66 23.67, 23.69and 23.77must be showrg,

(1) Out of ground effect; and

(2) At speeds which are not less than those at which compliance with the powerplant cooling
requirements ofCS 23.104fo 23.1047has been demonstrated.

(3) Unless otherwise specified, with one engine inoperative, at a bank angle not exceeding
5 degrees.

(b)  For normal, utility and aerobatic category reciprocating engioe/ered aeroplanes of 222kg
(6000Ib) or less maximum weight, compliance must be shown \@ifh 23.65(aR3.67(a)
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where appropriate ancCS 23.77(agt maximum takeoff or landing weight, as appropriate in a
standard atmosphere.

(c) For normal, utility and aerobatic category reciprocating engined aeroplanes of more than
2722kg (6000 Ib) maximum weight and turbine engipewered aeroplanes in the normal,
utility and aerobatic category, compliance must be shown, at weights, as a function of
aerodrome altitude and ambient temperature, within the operational limits established for
take-off and landing respectively, with

(1) CS 3.65(b)and23.67(b)(1) and (2where appropriate, for takeff; and
(2) CS 23.67(b)(2Where appropriate, an€S 23.77(h¥or landing.

(d) For commuter category aeroplanes, compliance must be shown, at weights as a function of
aerodrome altitude and ambient temperature within the operational limits established fortake
off and landing respectively, with

(1) CS 23.67(c)(;123.67(c)(2pnd23.67(c)(3for take-off; and
(2) CS 23.67(c)(323.67(c)(4pnd23.77(c)or landing.

CS 23.65 Climb: all engines operating

ED Decision 2003/14/RM

(@) Each normal, utility and aerobatic category reciprocating enpingered aeroplane a@ 722kg
(60001Ib) or less maximum weight must have a steady gradient of climb at sea level of at least
8.3% for landplanes or 6.7% for seaplanes and amphibiang;with

(1) Not more than maximum continuous power on each engine;
(2) The landing gear retraet;
(3) The wing flaps in the takeff position(s); and

(4) Aclimb speed not less than the greater of 1yt &d 1.2 ¥:for twinengined aeroplanes
and not less than 1.25yfor singleengined aeroplanes.

(b) Each normal, utility and aerobatic categoeciprocating engingowered aeroplanes of more
than 2722kg (6000lb) maximum weight and turbine engifm®owered aeroplanes in the
normal, utility and aerobatic category must have a steady gradient of climb aftetofélkod at
least 4% withg

(1) Takeoff power on each engine;

(2) The landing gear extended except that, if the landing gear can be retracted in not more
than 7 seconds, it may be assumed to be retracted;

(3) The wing flaps in the takeff position(s); and
(4) Aclimb speed as specified@s 23.65(a)(4)

CS 23.66 Takeff climb: oneengineinoperative

ED Decision 2003/14/RM

For normal, utility and aerobatic category reciprocating engineered aeroplanes of more than

2 722kg (60001b) maximum weighand turbine engingpowered aeroplanes in the normal, utility and
aerobatic category, the steady gradient of climb or descent must be determined at each weight,
altitude and ambient temperature within the operational limits established by the applicahtaqvi

Powered by EASA eRules Page32of 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPART®B FLIGH
- ": E ASA and Commuter Category Aeroplanes (23 PERFORMAN

(Initial issue)

(1)

(@)
3)

(4)
(5)
(6)

The critical engine inoperative and its propeller in the position it rapidly and automatically
assumes;

The remaining engine at taka&f power;

The landing gear extended except that, if the landing gear can be retracted in not more than
7 seconds, it may be assumed to be retracted,;

The wing flaps in the takeff position(s);
The wings level; and
A climb speed equal to that achieved at 15 m (50 ft) in the demonstrati@5d?3.53

CX23.67 Climb: onesngineinoperative

(@)

(b)

ED Decision 2003/14/RM

For normal, utility and aerobatic category reciprocating enginerered aeroplanes of 222kg
(60001b) or less maximum weight the following apply:

(1) Each aeroplane with asyof more thanl113km/h (61knots) must be able to maintain a
steady climb gradient of at least 1.5% at a pressure altitude of rb2Z000ft) with ¢

(i)  The critical enginén-operative and its propeller in the minimum drag position;
(i)  The remaining engine at notare than maximum continuous power;

(i)  The landing gear retracted,;

(iv) The wing flaps retracted; and

(v) Aclimb speed not less than 1.2,V

(2) For each aeroplane with ay6f 113km/h (61knots) or less, the steady gradient of climb
or descent at a pressure altitude of 1524(5000 ft) must be determined with

()  The critical engine iperative and its propeller in the minimum drag position;
(i)  The remaining engine @bt more than maximum continuous power;

(i) The landing gear retracted:;

(iv) The wing flaps retracted; and

(v) Aclimb speed not less than 1.2,V

For normal, utility and aerobatic category reciprocating engioeered aeroplanes of more
than 2722kg (6000lb) maximum weight and turbine engifm®owered aeroplanes in the
normal, utility and aerobatic category

(1) The steady gradient of climb at an altitude of 182400ft) above the takeoff surface
must be measurably positive with

(i)  The critcal engine iroperative and its propeller in the minimum drag position;
(i)  The remaining engine at takeoff power;

(i)  The landing gear retracted,;

(iv) The wing flaps in the takeff position(s); and

(v) A climb speed equal to that achieved at rh5(50ft) in the demonstration of
Cx23.53
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(2)

The steady gradient of climb must not be less than 0.75% at an altitude of 45300ft)
above the takeoff or landing surface, as appropriate with

(i)

(ii)
(iif)
(iv)
(v)

The criticakngine iroperative and its propeller in the minimum drag position;
The remaining engine at hot more than maximum continuous power;

The landing gear retracted;

The wing flaps retracted; and

A climb speed not less than 1.2,V

(c) Forcommuter category aeroplanes, the following apply:

(1)

(2)

3)

(4)

Takeoff: landing gear extended he steady gradient of climb at the altitudetbé take
off surface must be measuralgpsitive withg

(i)

(i)
(iii)
(iv)
v)
(Vi)

The critical engine inoperative and its propeller in thesigon it rapidly and
automatically assumes;

The remaining engine at takaf power;

The landing gear extended, all landing gear doors open,;
The wing flaps in the takeff position(s);

The wings level; and

A climb speed equal to,V

Takeoff: landing gear retractedThe steady gradient of climb at an altitude 1#2m
(400ft) above the takeoff surface musbe not less than % withg

(i)

(i)
(i)
(iv)
V)

The critical engine inoperative and its propeller in the position it rapidly and
automatically assumes;

The remaining engine at takaf power;
The landing gear retracted;
The wing flaps in the takeff position(s); and

A climb speed equal to,V

Enroute. The steady gradient afimb at an altitude of 45T (1500ft) abovethe take
off or landing surface, as appropriataust be not less than 2% withcg

(i)

(i)
(iif)
(iv)
v)

The critical engine inoperative and its propeller in the minimum drag position;
The remaining engine at not more than maximum continuous power;

The landhg gear retracted;

The wing flaps retracted; and

A climb speed not less than 1.2,V

Discontinued approachlhe steadygradient of climb at an altitudef 122m (400ft)
above the landing surface must be fess than 2L% withg

Q)
(i)
(iif)

The criical engine inoperative and its propeller in the minimum drag position;
The remaining engine at takaf power;

The landing gear retracted,;
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(iv) The wing flaps in the approach position(s) in whiglfo¥ these positions(s) does
not exceed 110%f the \&for the related allenginesoperating landing position(s);
and

(v) A climb speed established in connection with normal landing procedures but not
exceeding 1.5

CS 23.69 Eroute climb/descent

ED Decision 2003/14/RM
(@) All engineoperating

The steady gradient and rate of climb must be determined at each weight, altitude and ambient
temperature within the operational limits established by the applicant with

(1) Not more than maximum continuous power on each engine;
(2) The landig gear retracted;
(3) The wing flaps retracted; and
(4) Aclimb speed not less than 1.8.V
(b) Oneengineinoperative
The steady gradient and rate of climb/descent must be determined at each weight, altitude and
ambient temperature within the operational limits established by the applicant with
(1) The critical engine inoperative and its propeller in the minimum d@gjtion;
(2) The remaining engine at not more than maximum continuous power;
(3) The landing gear retracted,;
(4) The wing flaps retracted; and
(5) Aclimb speed not less than 1.2.V

CS 23.71 Glide (Singbmgined aeroplanes)

ED Decision 2003/14/RM

The ma&imum horizontal distance travelled in still air, in km per 160(Mautical miles per Q00ft)

of altitude lost in a glide, and the speed necessary to achieve this, must be determined with the engine
inoperative and its propeller in the minimum drag pisi, landing gear and wing flaps in the most
favourable available position.

CS 23.73 Reference landing approach speed

ED Decision 2003/14/RM

(@) For normal, utility and aerobatic category reciprocating engioeered aeroplanes of 222kg
(6000Ib) or kbss maximum weight, the reference landing approach speed, VREF, must not be
less than the greater of ¢, determined underCS 23.149(b)ith the wing flaps in the most
extended takeoff setting, and 1.3 34

(b) Fornormal, utility and aerobatic category reciprocating engpwvered aeroplanes of more
than 2722kg (60001lb) maximum weight and turbine engifqwered aeroplanes in the
normal, utility and aerobatic category, the reference landing approach speggnist not be
less than the greater of\\, determined undeCS 23.149(cand 1.3 W
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(c) For commuter category aeroplanes, the reference landing approach speed, VREF, must not be
less than the greater of 1.05.¥ determined underCS 23.149(cand 1.3 VYo

CS 23.75 Landing distance

ED Decision 2003/14/RM

The horizontal distance necessary to land and come to a complete stop from a paintG0st) above
the landing surface must be determined, for standard temperatures at each weight and altitude within
the operational limits established for landing, afidwss:

(@) A steady approach at not less thagey/determined in accordance withS 23.73(a), (b) or @3
appropriate, must be maintained down to 1% (50ft) height andg

(1) The steady approach must be at adijent of descent not greater than 5.2% (3°) down
to the 15m (50ft) height.

(2) In addition, an applicant may demonstrate by tests that a maximum steady approach
gradient, steeper than 5.2% (3°), down to therh550ft) height is safe. The gradient
must be established as an operating limitation and the information necessary to display
the gradient must be available to the pilot by an appropriate instrument.

(b) A constant configuration must be maintained throughout the manoeuvre;

(c) Thelanding must bmade without excessive vertical acceleration or tendency to bounce,-nose
over, ground loop, porpoise or water loop.

(d) It must be shown that a safe transition to the balked landing conditio&S023.7¢an be nade
from the conditions that exist at the I (50ft) height, at maximum landing weight or the
maximum landing weight for altitude and temperature &S 23.63(c)(2) or (d)(2@s
appropriate.

(e) The brakes must ride used so as to cause excessive wear of brakes or tyres.
()  Retardation means other than wheelbrakes may be used if that means

(1) Is safe and reliable;

(2) Is used so that consistent results can be expected in service; and

(g) If any device is usethat depends on the operation of any engine, and the landing distance
would be increased when a landing is made with that engine inoperative, the landing distance
must be determined with that engine inoperative unless the use of other compensating means
will result in a landing distance not more than that with each engine operating.

CS 23.77 Balked landing

ED Decision 2003/14/RM

(@) Eachnormal, utility and aerobatic category reciprocating enpimeered aeroplane of Z22kg
(60001b) or less maximum wght must be able to maintain a steady gradient of climb at sea
level of at least 3.3% with)

(1) Takeoff power on each engine;
(2) The landing gear extended,

(3) The wing flaps in the landing position, except that if the flaps may safely be retracted in
two seconds or less without loss of altitude and without sudden changes of angle of
attack, they may be retracted; and
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(4) Aclimb speed equal torRY; as defined IlCS 23.73(a)

(b) For normal, utility and aerobaticategory each reciprocating engipewered aeroplane of
more than 2722kg (60001b) maximum weight and turbine engirpowered aeroplanes in the
normal, utility and aerobatic category, the steady gradient of climb must not be less than 2.5%
with ¢

(1) Not more than the power or thrust that is availables8conds after initiation of
movement of the power controls from the minimum fligile position;

(2) The landing gear extended;
(3) The wing flaps in the landing position; and
(4) Aclimb speed equal tdrer as defined il€S 23.73(b)

(c) Foreach commuter category aeroplane, the steady gradient of climb must not be less than 3.2%
with ¢

(1) Not more than the power that is availables8conds after initiation of maement of the
power controls from the minimum flight idle position;

(2) Landing gear extended,;
(3) Wing flaps in the landing position; and
(4) Aclimb speed equal torY; as defined Il€S 23.73(c)
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FLIGHCHARACTERISTICS

CS 23.141 General

ED Decision 2003/14/RM

The aeroplane must meet the requirements@$ 23.148 23.253at all practical loading conditions
and all operatig altitudes, not exceeding the maximum operating altitude established under

C323.1527 for which certification has been requested, without requiring exceptional piloting skill,
alertness or strength.
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CONTROLLABILIANDMANOEUVRABILITY

ED Decision 2003/14/RM
(@) The aeroplane must be safely controllable and manoeuvrable during all flight phases ingluding
(1) Takeoff;
(2) Climb;
(3) Levelflight;
(4) Descent;
(5) Goaround; and
(6) Landing (power on and power off) with the wing flaps extended and retracted.

(b) It must be possible to make a smooth transition from one flight condition to another (including
turns and slips) without danger of exceeding the limit load factor, undepestyable operating
condition, (including, for mukéngined aeroplanes, those conditions normally encountered in
the sudden failure of any engine).

(c) If marginal conditions exist with regard to required pilot strength, the control forces required
must be determined by quantitative tests. In no case may the control forces under the

conditions specified in suparagraphs (a) and (b), exceed those prescribed in the following
table:

Values in Newton (pounds force) applied to the pitch Yaw
relevant control

For temporary applicatiog

Stick 267 N 133 N -
(60 Ibf) (30 Ibf) G
Wheel (two hands on rim) 334 N 222 N -
(75 Ibf) (50 Ibf) q
Wheel (one hand on rim) 222 N 111 N 667 N
(50 Ibf) (25 Ibf) (150 Ibf)
Rudder pedal - - 89 N
G q (20 Ibf)
For prolonged applicatiog 445N 22N
(10 Ibf) (5 Ibf)

CS 23.145 Longitudinal control

ED Decision 2003/14/RM

(&) With the aeroplane as nearly as possible in trim at E:3ivVmust be possible, at speeds below
the trim speed, to pitch the nose downward #uat the rate of increase in airspeed allows
prompt acceleration to the trim speed with

(1) Maximum continuous power on each engine;
(2) Power off; and
(3) Wing flaps and landing geer
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(b)

(€)

(d)

(e)

() Retracted; and
(i)  Extended.

It must be possible to carmut the following manoeuvres without requiring the application of
single handed control forces exceeding those specifi€Hr23.143(cunless otherwise stated.
The trimming controls must not be adjusted during the manoeuvres:

(1) With landing gear extended and flaps retracted and the aeroplane as nearly as possible
in trim at 1.4 ¥, extend the flaps as rapidly as possible and allbw airspeed to
transition from 1.4 Vito 1.4 \4q with ¢

()  Power off; and
(i)  Power necessary to maintain level flight in the initial condition.

(2) With landing gear and flaps extended, power off and the aeroplane as nearly as possible
in trim at 1.3Vsg quickly apply takeff power and retract the flaps as rapidly as possible
to the recommended garound setting and allow the airspeed to transition from 1s3 V
to 1.3 \41 Retract the gear when a positive rate of climb is established.

(3) With landirg gear and flaps extended, power for and in level flight at kdawd the
aeroplane as nearly as possible in trim, it must be possible to maintain approximately
level flight while retracting the flaps as rapidly as possible with simultaneous application
of not more than maximum continuous power. If gated flap positions are provided, the
flap retraction may be demonstrated in stages with power and trim reset for level flight
at 1.1 \41in the initial configuration for each stage

(i)  From the fully extendd position to the most extended gated position;
(i) Between intermediate gated positions, if applicable; and
(i)  From the least extended gated position to the fully retracted position.

(4) With power off, flaps and landing gear retracted and the aéaop as nearly as possible
in trim at 1.4 ¢, apply takeoff power rapidly while maintaining the same airspeed.

(5) With power off, landing gear and flaps extended and the aeroplane as nearly as possible
in trim at \ker Obtain and maintain airspeedsetween 1.1 Woand either 1.7 Wor Vg
whichever is lower, without requiring the application of thanded control forces
exceeding those specified €S 23.143(c)

(6) With maximum takeoff power, landing gearetracted, flaps in the takeff position and
the aeroplane as nearly as possible in trim @tayppropriate to the takeoff flap position,
retract the flaps as rapidly as possible while maintaining speed constant.

At speeds above w¢/Mmo and up to the maximum speed shown unde€3.251 a
manoeuvring capability of 1.5g must be demonstrated to provide a margin to recover from
upset or inadvertent speed increase.

It must be possible, with a pilot controlrme of not more than 44.5 N (10 Ibf), to maintain a
speed of not more thana¢during a poweroff glide with landing gear and wing flaps extended.

By using normal flight and power controls, except as otherwise noted ipartdgraphs (e)(1)

and (e)(2), it must be possible to establish a zero rate of descent at an attitude suitable for a
controlled landing without exceeding the operational and structural limitations of the
aeroplane, as follows:
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(1) For singleengined and twirengined aeroplanes, withd the use of the primary
longitudinal control system;

(2) Fortwinengined aeroplanes;
()  Without the use of the primary directional control; and

(i)  If a single failure of any one connecting or transmitting link would affect both the
longitudinal and d@ectional primary control system, without the primary
longitudinal and directional control system.

CS 23.147 Directional and lateral control

ED Decision 2003/14/RM

(@) For each twirengined aeroplane, it must be possible, while holding the wings levelnst,
to make sudden changes in heading safely in both directions. This must be shownatitd V
heading changes up to 15° (except that the heading change at which the rudder force
corresponds to the limits specified @S 23.148eed not be exceeded), with the

(1) Critical engine inoperative and its propeller in the minimum drag position;
(2) Remaining engine at maximum continuous power;
(3) Landing geac,
() Retracted; and
(i) Extended; and
(4) Flaps retracted.

(b) For each twirengined aeroplane, it must be possible to regain full control of the aeroplane
without exceeding a bank angle of 45° reaching a dangerous attitude or encountering
dangerous characteristics, in te@ent of a sudden and complete failure of the critical engine,
making allowance for a delay of 2 seconds in the initiation of recovery action appropriate to the
situation, with the aeroplane initially in trim, in the following conditians

(1) Maximum cotinuous power on each engine;

(2) Wing flaps retracted;

(3) Landing gear retracted;

(4) Speed equal to that at which compliance witls 23.69(d)as been shown;

(5) All propeller controls in the position in whiclorapliance withCS 23.69(ahas been
shown.

(c) For all aeroplanes, it must be shown that the aeroplane is safely controllable without the use of
the primary lateral control system in any allengine configurationgg)at any speed or altitude
GAGKAY GKS | LIINBOPGSR 2LISNYGAy3a Sy@gSt2LISe Li
characteristics are not impaired below a level needed to permit continued safe flight and the
ability to maintain attitudes suitable for@ntrolled landing without exceeding the operational
and structural limitations of the aeroplane. If a single failure of any one connecting or
transmitting link in the lateral control system would also cause the loss of additional control
system(s), the Bove requirement is equally applicable with those additional systems also
assumed to be inoperative.
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CS 23.149 Minimum control speed

ED Decision 2003/14/RM

(@) Vmcis the calibrated airspeed at which, when the critical engine is suddenly made inoperative,
it is possible to maintain control of the aeroplane, with that engine still inoperative, and
thereafter maintain straight flight at the same speed with an anglbastk not more than 5°.

The method used to simulate critical engine failure must represent the most critical mode of
powerplant failure with respect to controllability expected in service.

(b)  Vuc for take-off must not exceed 1.2y (where \:is determihed at the maximum takeff
weight) and must be determined with the most unfavourable weight and centre of gravity
position and with the aeroplane airborne and the ground effect negligible, for the-aftke
configuration(s) witly

(1) Maximum available tee-off power initially on each engine;

(2) The aeroplane trimmed for takeff;

(3) Flaps in the takeff position(s);

(4) Landing gear retracted; and

(5) All propeller controls in the recommended také& position throughout.

(c) For all aeroplanes excepciprocating engingpowered aeroplanes of 222kg (60001b) or less
maximum weight, the requirements of sygaragraph (a) must also be met for the landing
configuration withg

(1) Maximum available takeff power initially on each engine;

(2) The aeropne trimmed for and approach with all engines operatingmtat an approach
gradient equal to the steepest used in the landing distance demonstratiQ5dt3.75

(3) Flaps in the landing position;
(4) Landinggear extended; and

(5) All propeller controls throughout in the position recommended for approach with all
engines operating.

(d) A minimum speed to intentionally render the critical engine inoperative must be established
and designated as the safatentional, oneengineinoperative speed,s\:

(e) At Mug the rudder pedal force required to maintain control must not exceed 667 N (150 Ibf) and
it must not be necessary to reduce power of the operative engine. During the manoeuvre the
aeroplane must nbassume any dangerous attitude and it must be possible to prevent a heading
change of more than 20°.

(H  Vmce the minimum control speed on the ground, is the calibrated airspeed during the takeoff
run, at which, when the critical engine is suddenly mauerative and with its propeller, if
applicable, in the position it automatically achieves, it is possible to maintain control of the
aeroplane with the use of the primary aerodynamic controls alone (without the use of nose
wheel steering) to enable thtake-off to be safely continued using normal piloting skill. The
rudder control force may not exceed 667 N (150 Ibf) and, until the aeroplane becomes airborne,
the lateral control may only be used to the extent of keeping the wings level. In the
determinaion of ucg assuming that the path of the aeroplane accelerating with all engines
operating is along the centreline of the runway, its path from the point at which the critical
engine is made inoperative to the point at which recovery to a direction lghrtd the
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centreline is completed, may not deviate more than 9.1m (30ft) laterally from the centreline at
any point. Vicemust be established, with:

(1) The aeroplane in each talaf configuration or, at the option of the applicant, in the
most criticaltake-off configuration;

(2) Maximum available takeff power or thrust on the operating engines;
(3) The most unfavourable centre of gravity;
(4) The aeroplane trimmed for takeff; and

(5) The most unfavourable weight in the range of takéweights.

CS 23.151 Aerobatic manoeuvres

ED Decision 2003/14/RM

Each aerobatic and utility category aeroplane must be able to perform safely the aerobatic
manoeuvres for which certification is requested. Safe entry speeds for these manoeuvres must be
determined.

CS 23.153 Control during landings

ED Decision 2003/14/RM

It must be possible, while in the landing configuration, to safely complete a landing without exceeding
the one-hand control force limits specified @S 23.43(c)following an approach to land

(a) At a speed of Mr¢9.3 km/h (5knots);

(b)  With the aeroplane in trim, or as nearly as possible in trim and without the trimming control
being moved throughout the manoeuvre;

(c) At an approach gradient equal to the steepest used in the landing distance demonstration of
C23.75

(d) With only those power changes, if any, which would be made when landing normally from an
approach at Wer

CS 23.155 Elevator control force in manoeuvres

ED Decision 2003/14/RM

(@) The elevator control force needed to achieve the positive limit manoeuvring load factor may
not be less tharmg

(1) For wheel controls, W/10N (where W is the maximum weight if\Rg100 Ibf (where W
is the maximum weight in Ib)) or 89 N (20 Ibf), whichever is greater, except that it need
not be greater than 222 N (50 Ibf); or

(2) For stick controls, W/14N (where W is the maximum weight in kg) (W/140 Ibf (where W
is the maximum weigt in Ib)) or 66.8 N (15 Ibf), whichever is greater, except that it need
not be greater than 156 N (35 Ibf).

(b) The requirement of suiparagraph (a) must be met with wing flaps and landing gear retracted
under each of the following conditiorgs

(1) At 75%0f maximum continuous power for reciprocating engines or maximum continuous
power for turbine engines.

Powered by EASA eRules Page43of 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPART®B FLIGIT
- ": E A SA and Commuter Category Aeroplanes (23 CONTROLLABILITY

(Initial issue) MANOEUVRABIL|

(2) Inaturn, after the aeroplane is trimmed with wings level, at the minimum speed at which
the required normal acceleration can be achieved withdatling, and at the maximum
level flight trim speed except that the speed may not excegeb¥Muo/M mo, Whichever
is appropriate.

(c) There must be no excessive decrease in the gradient of the curve of stick force versus
manoeuvring load factor with incesing load factor.

CS 23.157 Rate of roll

ED Decision 2003/14/RM

(@) Takeoff. It must be possible, usingf@aourable combination of controls, to roll treeroplane
from a steady 30° banked turn through angle of 60°, so as to reverse the directiothefturn
within ¢

(1) For an aeroplane of 2 722 kg (6 000 Ib) or less maximum weight, 5 seconds from initiation of
roll; and

(2) For aeroplanes of over222 kg (6 000 Ib) maximum weight,

but not more than 10 seconds, where W is the weightdn

(

(b) The requirement of suparagraph (a) must be met when rolling the aeroplane in each direction
in the following conditions,

but not more than 10 seconds, where W is the weight in Ib.)

(1) Flaps in the takeff position;
(2) Landng gear retracted;

(3) For a singleengined aeroplane, at maximum takdf power and for a twinengined
aeroplane, with the critical engine inoperative, the propeller in the minimum drag
position and the remaining engine at maximum taképower; and

(4) The aeroplane trimmed at a speed equal to the greater of $:8V1.1 \{icor as nearly
as possible in trim for straight flight.

(c) Approach. It must be possible usinfaaourable combination of controls, to roll treeroplane
from a steady 30° bankedrn throughan angle of 60°, so as to reverse the directiothefturn
within ¢

(1) For an aeroplane of 2 722 kg (6 000 Ib) or less maximum weight, 4 seconds from initiation of
roll; and

(2) For and aeroplane of over 2 722 kgd@ Ib) maximum weight,

but not more than &econds where W is weight in kg.

(

(d) The requirement of suiparagraph (c) must be met when rolling the aeroplane in each direction
in the followng conditions;

but not more than 7 seconds where W is weight in Ib.)

(1) Flaps in the landing position(s);
(2) Landing gear extended;
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(3) All engines operating at the power for a 3° approach; and

(4) The aeroplane trimmed atr¥r

Powered by EASA eRules Page45of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART®B FLIGH
x E ASA and Commuter Category Aeroplanes (23 TRIV

(Initial issue)

TRIM

CS 23.161 Trim

ED Decision 2003/14/RM

(@) General Each aeroplaneust meet thetrim requirements after being trimmed angithout
further pressure upon, or movement of, therimary controls or their corresponding trim
controls by the pilot or the automatic pilot. bBddition, it must be possible, in other conditions
of loading, configuration, speed and power to enstirat the pilot will not be unduly fatigued
or distracted by the need to apply residual contfokces exceeding those for prolonged
applicationof CS 23.143(cYhis aplies in normal operatioof the aeroplane and, if applicable,
to those conditions associated with the failure of orengine for which performance
characteristics arestablished.

(b) Lateral and directional trimlTheaeroplane must maintain lateral andrectionaltrim in level
flight with the landing gear and wirftaps retracted as follows:

(1) Fornormal, utility and aerobatic category aeroplanes, at a speed of0\@ & Viuo/M mo,
whichever is lowest; and

(2) For commuter category aeroplanes, at sfleeds from 1.4 §/to the lesser of ¥ or
Vimo/M mo.

(c) Longitudinal trim The aeroplane mushaintain longitudinal trim under each of tHellowing
conditions:

(1) Aclimb with;

()  Takeoff power, landing gear retracted, wing flaps in the taképosition(s), at the
speeds used in determining the climb performance require€8y23.65and

(i)  Maximum continuous power at the speeds andthe configuration used in
determining the climb performance required BS 23.69(a)

(2) Levelflight at all speeds from the lesser g¥d either Woor Vuo/M mo (as appropriate),
to 1.4 \4;, with the landing gemand flaps retracted.

(3) A descentat Mbor Vuo/M mo, Whichever is applicable, with power off and with the landing
gear and flaps retracted.

(4) Approach with landing gear extended and with
(i) A 3° angle of descent, with flaps retracted and at a dpafel.4 \;;
(i) A 3°angle of descent, flaps in the landing position(skat &d

(i) An approach gradient equal to the steepest used in the landing distance
demonstrations oCS 23.75flaps in thdanding position(s) atpér

(d) In addition, each twirengined aeroplane must maintain longitudinal and directional trim and
the lateral control force must not exceed 22 N (5 Ibf), at the speed used in complying with
CX23.67(a) or (b)(2) or (c)(3p appropriate, witlt,

(1) The critical engine woperative and its propeller in the minimum drag position;

(2) The remaining engine at maximum continuous powetr;
(3) The landing gear retracted,;
(4) The wing flaps retraed; and

Powered by EASA eRules Page46 of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART®B FLIGH
x E ASA and Commuter Category Aeroplanes (23 TRIV

(Initial issue)

(5) An angle of bank of not more than 5°.

(e) Inaddition, each commuter category aeroplane for which, in the determination of thedtike
path in accordance witieS 23.57the climb in the takeff configuration at ¥ extends beyond
122m (400 ft) above the takeff surface, it must be possible to reduce the longitudinal and
lateral control forces to 44.5 N (10 Ibf) and 22 N (5 Ibf) respectively and the directional control
force must not exceed 222 N (8ff) at \4 with ¢

(1) The critical engine inoperative and its propeller in the minimum drag position;
(2) The remaining engine at talaff power;

(3) Landing gear retracted,;

(4) Wing flaps in the takeff position(s); and

(5) An angle of bank natxceeding 5°.
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STABILITY

CS 23.171 General

ED Decision 2003/14/RM

The aeroplane must be longitudinally, directionally and laterally stable uB8e23.178 23.181 In
adRAGAZ2Y S GKS | SNRLIXIYS Ydzad akKz2g adzAdrofS adloAft
normally encountered in service, if flight tests show it is necessary for safe operation.

CS 23.173 Static longitudinal stability

ED Decision 2003/1-M

Under the conditions specified i@S23.175and with the aeroplane trimmed as indicated, the
characteristics of the elevator control forces and the friction within the control system must be as
follows:

(@) Apull must be required to obtain and maintain speeds below the specified trim speed and a
push required to obtain and maintain speeds above the specified trim speed. This must be
shown at any speed that can be obtained, except that speeds requiring atfortre in excess
of 178N (40Ibf) or speeds above the maximum allowable speed or below the minimum speed
for steady unstalled flight, need not be considered.

(b) The airspeed must return to within the tolerances specified when the control force isyslowl
released at any speed within the speed range specified irpamiagraph (a). The applicable
tolerances areg

(1) For all aeroplanes, plus or minus 10% of the original trim airspeed; and in addition;

(2) For commuter category aeroplanes, plus or minug4/ &f the original trim airspeed for
the cruising conditions specified @S 23.175(b)

(c) The stick force must vary with speed so that any substantial speed change results in a stick force
clearly perceptible to theilot.

CS 23.175 Demonstration of static longitudinal stability

ED Decision 2003/14/RM

Static longitudinal stability must be shown as follows:

(@) Climh The stick force curve must haveatable slope, at speeds between 85% and 115%eof
trim speed, vith ¢

(1) Flaps retracted;
(2) Landing gear retracted;
(3) Maximum continuous power; and

(4) The aeroplane trimmed at the speed used in determining the climb performance required

by CS 23.69(a)

(b) Cruise With flaps and landing gearetracted and the aeroplane in trim with power fagvel
flight at representative cruising speedshagh and low altitudes, including speeds up t@ b
Vwo/M mo as appropriate, except that the speeeged not exceed V¢
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(1) For normal, utility and aerobatic category aeroplanes, the stick force curve must have a
stable slope at all speeds within a range that is the greater of 15% of the trim speed plus
the resulting free return speed range, or Kdh/h (40knots) plus the restihg free return
speed range, above and below the trim speed, except that the slope need not becstable

(i)  Atspeeds less than 1.3\or
(i)  For aeroplanes with VNE established un@& 23.1505(aat speeds graer than

V\E Or
(i)  For aeroplanes with W&/M mo established undeCS 23.1505(cat speeds greater
than dM rc

(2) For commuter category aeroplanes, the stick force curve must have a stable slope at all
speedswithin a range of 9&m/h (50knots) plus the resulting free return speed range,
above and below the trim speed, except that the slope need not be stable

(i)  Atspeeds less than 1.4)\or
(i) At speeds greater thansyM ¢ or
(i) At speeds that rquire a stick force greater than 222 N (50 Ibf).

(c) Landing The stick force curve muktaive a table slope at speeds betweenllVsiand 1.8 Vs,
with ¢

(1) Flaps in the landing position;
(2) Landing gear extended; and
(3) The aeroplane trimmed at
(i)  Vres Or the minimum trim speed if higher, with power off; and

(i)  Vreswith enough power to maintain a 3° angle of descent.

CS 23.177 Static directional and lateral stability

ED Decision 2003/14/RM

(@) The static directional stability, as shown by thadency to recover from a wings level sideslip
with the rudder free, must be positive for any landing gear and flap position appropriate to the
take-off, climb, cruise, approach and landing configurations. This must be shown with
symmetrical power up to mXimum continuous power and at speeds from 12 4 to
maximum allowable speed for the condition being investigated. The angle of sideslip for these
tests must be appropriate to the type of aeroplane. At larger angles of sideslip up to that at
which fullrudder is used or a control force limit @S 23.14% reached, whichever occurs first,
and at speeds from 1.2sMo Vs the rudder pedal force must not reverse.

(b) The static lateral stability, as shown by tleadency to raise the low wing in a sideslip, must be
positive for all landing gear and flap positions. This must be shown with symmetrical power up
to 75% of maximum continuous power at speeds above 3:ih\the takeoff configuration(s)
and at speedsfaove 1.3 ¥:in other configurations, up to the maximum allowable speed for
the configuration being investigated, in the tak#, climb, cruise and approach configurations.
For the landing configuration, the power must be up to that necessary to maiatairangle of
descent in cenrdinated flight. The static lateral stability must not be negative at ka2nvthe
take-off configuration, or at 1.3 §{in other configurations. The angle of sideslip for these tests
must be appropriate to the type of aeraggie but in no case may the constant heading sideslip
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(€)

(d)

angle be less than that obtainable with 10° bank, or if less, the maximum bank angle obtainable
with full rudder deflection or 667 N (13Bf) rudder force.

Subparagraph (b) does not apply to aerdlzacategory aeroplanes certificated for inverted
flight.

In straight, steady sideslips at 1.2:¥or any landing gear and flap positions and for any
symmetrical power conditions up to 50% of maximum continuous power, the aileron and
rudder control ma@ements and forces must increase steadily (but not necessarily in constant
proportion) as the angle of sideslip is increased up to the maximum appropriate to the type of
aeroplane. At larger sideslip angles up to the angle at which full rudder or ailentnokis used

or a control force limit contained II€S 23.143s reached, the aileron and rudder control
movements and forces must not reverse as the angle of sideslip is increased. Rapid entry into,
or recoveryfrom, a maximum sideslip considered appropriate for the aeroplane must not result
in uncontrollable flight characteristics.

CS 23.181 Dynamic stability

(@)

(b)

(€)

ED Decision 2003/14/RM

Any short period oscillation not including combined latetmectional osdlations occurring
between the stalling speed and the maximum allowable speed appropriate to the configuration
of the aeroplane must be heavily damped with the primary contgols

(1) Free; and
(2) Inafixed position, except when compliance witB 23.67% shown.

Any combined latergRA NBOG A2yt 230Affl GA2y & 0a5dzi OK
speed and the maximum allowable speed appropriate to the configuration of the aeroplane
must be damped td/10 amplitude in 7 cycles with the primary contrals

(1) Free; and
(2) Inafixed position, except when compliance witB 23.67% shown.

Any longperiod oscillation of the flight path (phugoid) must Hm so unstable as to cause an
unacceptable increase in pilot workload or otherwise endanger the aeroplane. When, in the
conditions ofCS 23.175the longitudinal control force required to maintain speeds differing
from the trimmed speed by at least plus or minus 15% is suddenly released, the response of the
aeroplane must not exhibit any dangerous characteristics nor be excessive in relation to the
magnitude of the control force released.
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STALLS
CS 23.201 Windsvel stall

ED Decision 2003/14/RM

(@) It must be possible to produce and to correct roll by unreversed use of the rolling control and
to produce and to correct yaw by unreversed use of the directional control, up to the time the
aeroplane stalls.

(b) Thewings level stall characteristics must be demonstrated in flight as follows. Starting from a
speed at least 18.5 km/h (10 knots) above the stall speed, the elevator control must be pulled
back so that the rate of speed reduction will not exceed 1.9 kmiffe (not) per second until a
stall is produced, as shown by either

(1) An uncontrollable downward pitching motion of the aeroplane; or

(2) A downward pitching motion of the aeroplane which results from the activation of a
device (e.g. stick pusher); or

(3) The control reaching the stop.

(c) Normal use of elevator control for recovery is allowed after the downward pitching motion of
(b)(2) or (b)(2) has unmistakably been produced, or after the control has been held against the
stop for not less than the lmer of 2 seconds or the time employed in the minimum steady
flight speed determination of£S 23.49

(d) During the entry into and the recovery from the manoeuvre, it must be possible to prevent
more than 15° ofall or yaw by the normal use of controls.

(e) Compliance with the requirements must be shown under the following conditions:
(1) Wing flaps Retracted, fullextended and each intermediate normaberating position;
(2) Landing gearRetracted an@xtended
(3) Cowl flaps Appropriate toconfiguration;
(4) Power
(i)  Power off; and

(i)  75% maximum continuous power. If the powerweight ratio at 75% of maximum
continuous power results in extreme negp attitudes, the test may be carried out
with the powerrequired for level flight in the landing configuration at maximum
landing weight and a speed of 1.4,\but the power may not be less than 50%
maximum continuous power.

(5) Trim. The aeroplane trimmed atspeed as near %.\k;1as practicable.

(6) Propeler. Full increase rprposition for the power off condition.

CS 23.203 Turning flight and accelerated turning stalls

ED Decision 2003/14/RM
Turning flight and accelerated turning stalls must be demonstrated in tests as follows:

(@) Establish and maintain a @odinated turn in a 30° bank. Reduce speed by steadily and
progressively tightening the turn with the elevator until the aeroplane is stalled, as defined in
CS 23.201(b)rhe rate of speeteduction must be constant, angl
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(b)

(€)

(1) For aturning flight stall, may not exceed 1.9 km/h (one knot) per second; and

(2) For an accelerated turning stall, be 5.6 to 9.3 km/h (3 to 5 knots) per second with steadily
increasing normal acceleration.

After the aeroplane has stalled, as definedd® 23.201(k} must be possible to regain level
flight by normal use of the flight controls but without increasing power and witlgout

(1) Excessive loss of altitude;
(2) Undue pitchup;
(3) Uncontrollable tendency to spin;

(4) Exceeding a bank angle of 60° in the original direction of the turn or 30° in the opposite
direction, in the case of turning flight stalls;

(5) Exceeding a bank angle of 90° in the original direatibthe turn or 60° in the opposite
direction, in the case of accelerated turning stalls; and

(6) Exceeding the maximum permissible speed or allowable limit load factor.
Compliance with the requirements must be shown under the following conditions:
(1) Wing flaps Retracted, fullextended and each intermediate normaberating position;
(2) Landing gearRetracted an@xtended;
(3) Cowl flaps Appropriate to configuration;
(4) Power

(i) Power off; and

(i)  75% maximum continuous power. If the powerweight ratio at 75% of maximum
continuous power results in extreme negp attitudes, the test may be carried out
with the power required for level flight in the landing configuration at maximum
landing weight and a speed of 1.4¢\but the power may nobe less than 50%
maximum continuous power.

(5) Trim. The aeroplane trimmed atspeed as near %.\k;1as practicable.

(6) Propeller Full increase rprosition for the power off condition.

CS 23.207 Stall warning

(@)

(b)

(€)

ED Decision 2003/14/RM

There must ba clear and distinctive stall warning, with the flaps and landing gear in any normal
position, in straight and turning flight.

The stall warning may be furnished either through the inherent aerodynamic qualities of the
aeroplane or by a device that Wigive clearly distinguishable indications under expected
conditions of flight. However, a visual stall warning device that requires the attention of the
crew within the cockpit is not acceptable by itself.

During the stall tests required S 23.201(lgndCS 23.203(a)(1the stall warning must begin
at a speed exceeding the stalling speed by a margin of not less than 9.3 kknthit¢dand must
continue until the stall occurs.
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(d) When following the procedures @S 23.158%he stall warning must not occur during a take
off with all engines operating, a tal@f continued with one engine inoperative or during an
approach to landing.

(e) During the stall tests required @S 23.203(a)(2hhe stall warning must begin sufficiently in
advance of the stall for the stall to be averted by pilot action taken after the stall warning first
occurs.

()  For aerobatic category aeroplanes, an artificial stall warning may be mutable, provided that it
is armed automatically during takeff and rearmed automatically in the approach
configuration.
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SPINNING

CS 23.221 Spinning

ED Decision 2003/14/RM

(@) Normal Category aeroplanes singleengined, normal category aeroplane must be atue
recover froma oneturn spin or a threesecondspin, whichever takes longer, in not more than
oneadditional turn, after initiation of the first contraction for recovery. In additiog

(1)

(2)

()

(4)

For both the flapsetracted and flapsextended conditions, the applicablergpeed limit
and positive limit manoeuvring load factor must not be exceeded;

No control forces or characteristic encountered during the spin or recovery may adversely
affect prompt recovery;

It must be impossible to obtain unrecoverable spins vaitly use of the flight or engine
power controls either at the entry into or during the spin; and

For the flaps extended condition, the flaps may be retracted during the recovery but not
before rotation has ceased.

(b)  Utility category aeroplanesA utlity category aeroplane must meet the requirementssoi-
paragraph (a)In addition, the requirementsf subparagraph (c) an€S 23.807(b)(Thustbe
met if approval for spinning is requested.

(c) Aerobatic categor aeroplanesAnaerobatic category aeroplane must meet treguirements
of subparagraph (a) an@€S 23.807(b)(6)n addition, the followingequirements must be met
in each configuration fowhich approval fospinning is requesteq

(1)

()

3)

(4)

The aeroplane must recover from any point in a spin up to and including six turns, or any
greater number of turns for which certification is requested, in not more than one and
one-half additional turns after initiation of tharkt control action for recovery. However,
beyond three turns, the spin may be discontinued if spiral characteristics appear;

The applicable airspeed limits and limit manoeuvring load factors must not be exceeded.
For flapsextended configurations fowhich approval is requested, the flaps must not be
retracted during the recovery;

It must be impossible to obtain unrecoverable spins with any use of the flight or engine
power controls either at the entry into or during the spin; and

There must B no characteristics during the spin (such as excessive rates of rotation or
extreme oscillatory motion) which might prevent a successful recovery due to
disorientation or incapacitation of the pilot.
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GROUNIANDWATERIANDLIN&HARACTERISTICS

CS 23.231Longitudinal stability and control

ED Decision 2003/14/RM

(@) A landplane may have no uncontrollable tendency to nose over in any reasonably expected
operating condition, including rebound during landing or taie Wheel brakes must operate
smoothly andnay not induce any undue tendency to nose over.

(b) A seaplane or amphibian may not have dangerous or uncontrollable purpoising characteristics
at any normal operating speed on the water.

CS 23.233 Directional stability and control

ED Decision 2003/14/RM

(@) A 90° crossomponent of wind velocity, demonstrated to be safe for taxying, ta#eand
landing must be established and must be not less than &2 V

(b) The aeroplane must be satisfactorily controllable in powiiandings at normal landing speed
without using brakes or engine power to maintain a straight path until the speed has decreased
to less than 50% of the speed at touchdown.

(c) The aeroplane must have adequate directional control during taxying.

(d) Seaplanes must demonstrate satisfagtalirectional stability and control for water operations
up to the maximum wind velocity specified in sparagraph (a).

CS 23.235 Operation on unpaved surfaces

ED Decision 2003/14/RM

(@) The aeroplane must be demonstrated to have satisfactory charatitsriand the shock
absorbing mechanism must not damage the structure of the aeroplane when the aeroplane is
taxied on the roughest ground that may reasonably be expected in normal operation and when
take-offs and landings are performed on unpaved runwagsimg the roughest surface that
may reasonably be expected in normal operation.

CS 23.237 Operation on water

ED Decision 2003/14/RM

Allowable water surface conditions and any necessary water handling procedures for seaplanes and
amphibians must be establied.

CS 23.239 Spray characteristics

ED Decision 2003/14/RM

Spray may not dangerously obscure the vision of the pilots or damage the propellers or other parts of
a seaplane or amphibian at any time during taxying, tafend landing.
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MISCELLANEOBBGHTREQUIREMENTS

CS 23.251 Vibration and buffeting

ED Decision 2003/14/RM

There must be no vibration or buffeting severe enough to result in structural damage and each part
of the aeroplane must be free from excessive vibration, under any appropriatedsged power
conditions up to at least the minimum value of Mlowed inCS 23.339n addition there must be no
buffeting in any normal flight condition severe enough to interfere with the satisfactory corfttbeo
aeroplane or cause excessive fatigue to the flight crew. Stall warning buffeting within these limits is
allowable.

CS 23.253 High speed characteristics

ED Decision 2003/14/RM

If a maximum operating speedwy/Mwmo is established undeCS 23.1505(cthe following speed
increase and recovery characteristics must be qet

(@) Operating conditions and characteristics likely to cause inadvertent speed increases (including
upsets in pitch and roll) mugte simulated with the aeroplane trimmed at any likely speed up
to Wo/Mmo. These conditions and characteristics include gust upsets, inadvertent control
movements, low stick force gradient in relation to control friction, passenger movement,
levelling offfrom climb and descent from Mach to airspeed limit altitude.

(b)  Allowing for pilot reaction time after occurrence of effective inherent or artificial speed warning
specified inCS 23.1303it must be shown thathe aeroplane can be recovered to a normal
attitude and its speed reduced tanfM wo without ¢

(1) Exceeding ¥Mp, the maximum speed shown unde€ES23.25]1, or the structural
limitations; or

(2) Buffetingthatg 2 dzZf R AYLI AN 6KS LIAf20Qa FoAfAde G2
aeroplane for recovery.

(c) There may be no control reversal about any axis at any speed up to the maximum speed shown
under CS 23.251Ary reversal of elevator control force or tendency of the aeroplane to pitch,
roll, or yaw must be mild and readily controllable, using normal piloting techniques.
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SUBPARCTtT STRUCTURE
GENERAL

CS 23.301 Loads

ED Decision 2003/14/RM

(a) Strength requiremert are specified in terms of limit loads (the maximum loads to be expected
in service) and ultimate loads (limit loads multiplied by prescribed factors of safety). Unless
otherwise provided, prescribed loads are limit loads.

(b)  Unless otherwise providedhe air, ground and water loads must be placed in equilibrium with
inertia forces, considering each item of mass in the aeroplane. These loads must be distributed
to conservatively approximate or closely represent actual conditions. Methods used to
determine load intensities and distribution on canard and tandem wing configurations must be
validated by flight test measurement unless the methods used for determining those loading
conditions are shown to be reliable or conservative on the configuration uratesigeration.

(c) If deflections under load would significantly change the distribution of external or internal loads,
this redistribution must be taken into account.

(d) Simplified structural design criteria may be used if they result in design loatlsssdghan those
prescribed inCS 23.3310 23.521 For aeroplanes described in appendix A, paragaps.],
the design criteria ofAppendix A of G33 are an approved equivalent GS 23.32fo 23.459 If
Appendix As used, the entire Appendix must be substituted for the corresponding paragraphs
of this C&3.
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APPENDIYA ¢ SMPLIFIEIDESIGNOADCRITERIA FOBONVENTIONAISNGLE
ENGINBAIRPLANES (&7 22KG(6 000POUND3 ORLESSV AXIMUMWEIGHT

A23.1 General

ED Deision 2003/14/RM

(@) The design load criteria in this appendix are an approved equivalent of those in paragraphs
23.321 through 23.459 of C&23 for an aeroplane having a maxim weight of 2722kg
(6,000Ibs) or less and the following configuration:

(1) A single engine excluding turbine powerplants;

2 ' YIFIAY gAy3a t20GSR Oft2aSNI G2 GKS | SNRLJX | y!
mounted, empennage;

(3) A main wing tlat contains a quartechord sweep angle of not more than 15 degrees fore
or aft;

(4) A main wing that is equipped with trailireglge controls (ailerons or flaps, or both);

(5) A main wing aspect ratio not greater than 7;

(6) A horizontal tail aspect ratinot greater than 4;

(7) A horizontal tail volume coefficient not less than 0.34;

(8) A vertical tail aspect ratio not greater than 2;

(9) A vertical tail platform area not greater than 10 percent of the wing platform area; and
(10) Symmetrical airfoilsnust be used in both the horizontal and vertical tail designs.

(b) Appendix A criteria may not be used on any aeroplane configuration that contains any of the
following design features:

(1) Canard, tandenwing, closecoupled, or tailless arrangements diet lifting surfaces;
(2) Biplane or multiplane wing arrangements;
(3) T+ail, V-ail, or cruciformtail (+) arrangements;

(4) Highlyswept wing platform (more than X8egrees of sweep at the quartehord), delta
planforms, or slatted lifting surfaces; or

(5) Winglets or other wing tip devices, or outboard fins.

(c) Unless otherwise stated, the nomenclature and symbols in this Appendix are the same as the
corresponding nomenclature and symbols irZ3S

ED Decision 2003/14/RM
Definitionof aspect ratio of wing, horizontal and vertical tail, and of the tail volume factor.

The design load criteria in Appendix A are limited to conventional aeroplanes of which wing and tail
surfaces do not exceed certain aspect ratio and of which the haiatdail configuration has a tail
volume of not less than a specified value.
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The aspect ratio of the wing and of the horizontal tail as specifiedBr1(c) and (dis defined as
follows:

o'Y ©
v
where:

b = span of the particular surface

S = area of the particular surface

The aspect ratio of the vertical tail as specified\#8.1(e)s defined as follows:

5y Q
o] Y
where:
hvt = height of vertical tall
+ = area of vertical talil
The tail volume is defined herein as:
. Y p
W v o
"YUOO

where:
= area of horizontal tail
Sy = area of wing
1w = distance between neutral point of horizontal tail and thepoint of the aeroplane
MAC = mean aerodynamic chord of the wing

As a simplification nL can be chosen as distance between 25% C of the wing and 25% C of the
horizontal tail.

Values for spans, areas and heights to be inserted in the formulae should be agreed with the Agency
in respect to the limits of applicability itppendix A

A23.3 Special symbols

ED Decision 2003/14/RM

Ny = aeroplane positive manoeuvring limit load factor.

n, = aeroplane negative manoeuvring limit load factor.

N3 = aeroplane positive gust limit load factor\at

N4 = aeroplane negative gust limit lo&alctor at \L.

Nflap = aeroplane positive limit load factor with flaps fully extended at V

*Vemin = minimum design flap speed

pgt T 713 E®O
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*Vamin = minimum design manoeuvring speed
pat 1 773 EBO

*Vemin = minimum design cruising speed
pgt T 7713 EBO

*Vomin = minimum design dive speed
¢cet 1718 EOO

* Also see sulparagraphA23.7(e)(2pf this Appendix.

A23.5 Certification in more than one category

ED Decision 2003/14/RM

The criteria in this appendix may be used for certification in the normal, utditgl aerobatic

categories, or in any combination of these categories. If certification in more than one category is
RSAANBRTZ (KS RSaAdIy OFGSI2NE ¢gSAAKGD2Ydal yoSTar
categories or greater for one desired categahan for others. The wings and control surfaces

OAY Ot dzZRAY3I gAy3I FElrLA YR (l10a0 YSSR&eéZIYRANI FE NA i
OF(iS3a2NE O2NNBaLRYRAY3I (2 (RE YAEE Adyya (R S/EIAdA yL T6 Si
category isselected, a special unsymmetrical flight load investigation in accordance with sub
paragraphsA23.9(c)(2and A23.11(c)(2pbf this Appendix must be completed. The wing, wiage

through, and the horizontal tail structures must be checked for this condition. The basic fuselage
structure need only be investigated for the highest load factor design category selected. The local
supporting structure for dead weight items need ohbydesigned for the highest load factor imposed

when the particular items are installed in the aeroplane. The engine mount, however, must be
designed for a higher sideload factor, if certification in the aerobatic category is desired, than that
required Dr certification in the normal and utility categories. When designing for landing loads, the

landing gear and the aeroplane as a whole need only be investigated for the category corresponding

to the maximum design weight. These simplifications apply tgls#ngine aircraft of conventional

types for which experience is available, and the Agency may require additional investigations for
aircraft with unusual design features.

A23.7 Flight loads

ED Decision 2003/14/RM

(a) Ead flightload may be consideréddependent of altitude and, except for the losalpporting
structure for dead weight items, onlthe maximum design weight conditions must be
investigated.

(b) Table 1 and figures 3 and 4 of thippendix must beised to determine values ofijr, ns and
ns, corresponding to the maximuuefesign weightsn the desired categories.

(c) Figures 1 and 2 of this Appendix mustused to determine values okm@and n; corresponding
to the minimum flying weights ithe desired categories, and, if these load factare greater
than the load factors at the design weigtite supporting structure for dead weight itemsust
be substantiated for the resulting higher logattors.

(d) Each speified wing and tail loading iadependent of the centre of gravity rangdowever, a
c.g. range must be selected, and th&sic fuselage structure must be investigatedtfa most
adverse dead weight loading conditiofos the c.g. range selected.
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(€)

A23.9 Flight conditions

(@)

(b)

The following loads and loadi@@2 Yy RAGA 2y a | NB (GKS Y AmustYezy Qa
provided in the structure:

(1)

(@)

()

Aeroplaneequilibrium. The aerodynamiging loads may be considered to axirmal to
the relative wind, and to havermagnitude of 105 times the aeroplane normédads (as
determined from sukparagraphsA23.9(b) and (®f this Appendix) for theositive flight
conditions and a magnitude equab the aeroplane normal loads for the negative
conditions. Each chordwise and normmamponent of this wing load must lm®nsidered.

Minimum design airspeeds. The minimum design airspeed may be chosen by the
applicant except that they may not be less than the minimum speeds found by using
figure 3 of this Appendix. In additionc Min need not exceed values of 0.9 &ttually
obtained da sealevel for the lowest design weight category for which certification is
desired. In computing these minimum design airspeedsay not be less than 3.8.

Flight load factor. The limit flight load factors specified in Table 1 of this Appendix
represent the ratio of the aerodynamic force component (acting normal to the assumed
longitudinal axis of the aeroplane) to the weight of the aeroplane. A positive flight load
factor is an aerodynamic force acting upwards, with respect to the aeroplane.

ED Decision 2003/14/RM

General Each design condiitn in subparagraph (b) and (ehust be used to assure sufficient
strength for each condition of speed and load factor on or within the boundary af di¥gram
for the aeroplane similar to the diagram figure 4 of this AppendiXhis diagram must also be
used to determine the aerophe structural operating limitations as specifiedds 23.1501(c)
to 23.1513and23.1519

Symmetrical flight condition3he aeropane must be designed for symmetrical flight conditions

as follows:
(1) ¢KS FSNRLIXFYS Ydzad 6S RSaA3IySR F2NIJ I+ a4 €S
YR aDé |a y204SR 2y GKS FftA3aIKG Syg@gSt 2LIS

(@)

following requirements apply:

T 2

N> X
] C-

() ¢KS RS&EAIY EAYAG FEAIKG t2FR FILOG2NBR O2

figure 4 must be at least as great as those specified in Table 1 and figure 4 of this
Appendix, and the design speed for these conditions musttheast equal to the
value of \ found from figure 3 of this Appendix.

() C2NJ O2yRAGAZ2YAa G! ¢ yR GDé 2F TFTAIANBE n=

specified in Table 1 of this Appendix, and the design speeds must be computed
using these load faors with the maximum static lift coefficientfetermined by
the applicant. However, in the absence of more precise computations, these latter
conditions may be based on a value @€ * 1.35 and the design speed for
O2yRAGAZ2Y al! é aMih.e 0S fSaa GKIy =

i)y / 2yRAGA2Yy& a/é FYyR aCé¢ 2F TAWEMNBWS ySS
are greater than nW/S or n WIS of this Appendix, respectively.

If flaps or other high lift devices intended for use at the relatively low airspeed of

approach, landing, and takeff, are installed, the aeroplane must be designed for the
two flight conditions corresponding to the values of limit fiagwn factors specified in
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Table 1 of this Appendix with the flaps fully extended at not less than the déiamn
speed ¥min from figure 3 of this Appendix.

(c) Unsymmetrical flight conditionsEach affected structure must be designed for unsymmetrical
loads as follows:

(1) The aft fuselag¢o-wing attachment must be designed for the critical vertical surface
load determined in accordance with syplragraphA23.11(c)(1) and (2¥ this Appendix.

(2) Thewingandwingcarny KNP dz3 K & G NHzOG dzNBa Ydzad oS RSaA3a
loading on one side of the plane offrsmetry and 70% on the opposite side for
certification in the normal and utility categories, or 60% on the opposite side for
certification in the aerobatic category.

(3) The wing and wing cantjirough structures must be designed for the loads resultingifr
a combination of 75% of the positive manoeuvring wing loading on both sides of the plane
of symmetry and the maximum wing torsion resulting from aileron displacement. The
effect of aileron displacement on wing torsion atdr Va using the basic airfofhoment
coefficient modified over the aileron portion of the span, must be computed as follows:

()  Gwesl /Y t(upaiterom side)
(i)  Gures= Cm-n @ 5y (dewn aileron side)
Where:
Ghnres = resultant moment coefficient;
Gn = moment coefficient of the wing basic airfoil;
1, = up aileron deflection in degrees;
1 4= down aileron deflection in degrees.
(both deflections must be taken positive)
(4 kX ONRGAOLF T X guAniUst BeZcompted asdallpws: 2 F 4
() / 2 Y Ldzl & Rkfrdm the formulae:

YA —@¥YD and
oA 6 o
YA T[8)6—QYD

GKSNB kLI I' G4KS YFEAYdzy G201t RSTt.S500GA2Y
with Vi, Vi, and \4 described in suiparagraph (2) oA23.7(e)f this Appendix

(i)  Compute K from the formula:

v 8

v 8

GKSNB at 6KS R2g6y | At SNRY RB¥RB@Médoany, O2 NNJ
I Af SNRY RSTf SOUASYompgetliNBep ()2 y RAYy 3 (2 K

(i) IfKif Saa GKAY mWmOGNR &A OFt | YR YdsaRi InthiS dza SR
case, Yis the critical speed which must be used in computing the wing torsion
loads over the aileron span.
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(ivv LF Y A& Sldzrt G2 2NJ 3 NBusth&udddiokéteymimaddbn > K
1y Y Ry In this case, Ms the critical speed which must be used in computing
the wing torsion loads over the aileron span.

(d) Supplementary conditions; rear lift truss; engine torque; side load on engine .niach othe
following supplementary conditions must be investigated:

(1) In designing the rear lift truss, the special condition specifiec$ 23.369nay be
Ay@SaiaAariSR AyaidSIR 2y CeadkRikthisAszighe, adéd 2 F T
certification in more than one category is desired, the value of W/S used in the formula
appearing inCS 23.369nust be that for the category corresponding to the maximum
gross weight.

(2) Each engine mount and its supporting structures must be designed for:

(i) the maximum limit torque corresponding to maximum tad& power (MTO
Power) and propeller speed acting simultaneously with 75% of the limit loads
resulting from the maximum pasve manoeuvring flight load factorn

(i)  the maximum limit torque corresponding to MCP (maximum continuous power)
and propeller speed acting simultaneously with the limit loads resulting from the
maximum positive manoeuvring flight load factar ard

(i)  The limit torque must be obtained by multiplying the mean torque by a factor of
1.33 for engines with five or more cylinders. For 4, 3, and 2 cylinder engines, the
factor must be 2, 3, and 4, respectively

(3) Each engine mount and its supportingustture must be designed for the loads resulting
from a lateral limit load factor of not less than 1.47 for the normal and utility categories,
or 2.0 for the aerobatic category.

A23.11 Control surface loads

ED Decision 2003/14/RM

(@) GeneralEach contrbsurface load must be determined using the criteria of-pabagraph (b)
and must lie within the simplifetloadings of sutparagraph (c)

(b) Limit pilot forces In each control surface loading condition desedhbn subparagraphs (c) to
(e), the airloads on the movable surfaces and the corresponding deflections need not exceed
those which could be obtained in flight by employing the maximum limit pilot forces specified
in the table inCS 23.397(blf the suface loads are limited by these maximumiti pilot forces,
the tabs must either be considered to be deflectedtib@ir maximum travel in the direction
GKAOK g2dZA R Faarad GKS LIAE20 2N 6KS RSTt SOGAZ2
2 T (i xkcied at tBe speed for theondition under consideratiorThe tab load, however,
need not exceed the value specified in Table 2 of this Appendix

(c) Surface loading condition&ach surface loading condition must be investigated as follows:

(1) Simplifed limit surface loadings for the horizontal tail, vertical tail, aileron, wing flaps and
trim tabs are specified in figures (A)5 and (A)6 of this Appendix.

()  The distribution of load along the span of the surface, irrespective of the chordwise
load distibution, must be assumed proportional to the total chord, except on horn
balanced surfaces.

(i)  The load on the stabiliser and elevator, and the load on fin and rudder, must be
distributed chordwise as shown in Figure A7 of this Appendix.
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(@)

(iii)

(iv)

(v)

(vi)

In orderto ensure adequate torsional strength and also to cover manoeuvres and

gusts, the most severe loads must be considered in association with every centre
of pressure position between leading edge and the half chord of the mean chord

of the surface (stabiliseand elevator, or fin and rudder).

To ensure adequate strength under high leading edge loads, the most severe
stabiliser and fin loads must be further considered as being increased by 50% over
the leading 10% of the chord with the loads aft of thigpeopriately decreased to
retain the same total load.

The most severe elevator and rudder loads should be further considered as being
distributed parabolically from three times the mean loading of the surface
(stabiliser and elevator, or fin and ruddeat the leading edge at the elevator and
rudder respectively to zero at the trailing edge according to the equation
U w T

wQ
leading edge
3.W T of elevator

and rudder
respectively.

P(x)
N
N\ Cf /
Cc
'\ /
leading trailing
edge edge
Wherec¢
P(x) = local pressure at the chordwise stations x
c = chord length of the tail surface,
cf = chord length of the elevator and rudder respectively, and
0 = average surface loading as specified in Figure A5

The chordwise loading distribution for ailerons, wing flaps and trim tabs are
specified in Table 2 of this Appendix.

If certification in the aerobatic category is desired, the horizontal tail must be investigated
for an unsymmetrical load of 100660n one side of the aeroplane centreline and 50%
on the other side of the aeroplane centreline.

ED Decision 2003/14/RM

Load distribution on tail surfaces

To ensure adequate bending and torsional strength of the taicsire, the most severe loads should
be considered in association with the most critical centre of pressure position for that structural part.
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In most cases three centre of pressure positions may result in the most critical loads for the main parts
of the structure:

1 To cover the torsion load case select the centre of pressure at the leading edge.

2 To cover the bending load case for the main spar select the centre of pressure at the main spar
position.

3 To cover the bending load case for the aurjiispar select the centre of pressure at the auxiliary
spar position.

A23.13 Control system loads

ED Decision 2003/14/RM

(@) Primary flight controls and systenisach primary flight control and system must be designed
as follows:

(1) The flight control gstem and its supporting structure must be designed for loads
corresponding to 125% of the computed hinge moments of the movable control surface
in the conditions prescribed iA23.110f this Appendix. In additioq

(i)  The system limit loads need not exceed those that could be produced by the pilot
and automatic devices operating the controls; and

(i) The design must provide a rugged system for service use, including jamming,
ground gusts, taxying downwind, contiakrtia, and friction.

(2) Acceptable maximum and minimum limit pilot forces for elevator, aileron, and rudder
controls are shown in the table @S 23.397(b)These pilots loads must be assumed to
act at the appropate control grips or pads as they would under flight conditions, and to
be reacted at the attachments of the control system to the control surface horn.

(b) Dual contral If there are dual controls, the systems must be designed for pilots operating in
opposition, using individual pilot loads equal to 75% of those obtaineccéordance with
subparagraph (aexcept that individual pilot loads may not be less than the mmimn limit pilot
forces shown in the table i8S 23.397(b)

(c) Ground gust condition§&round gust conditions must meet the requirementa8 23.415

(d) Secondary controls drsystemsSecondary controls and systems must meet the requirements
of CS 23.405

TABLE -Limit flight load factors

LIMIT FLIGHT LOAD FACTORS

Normal category Utility category Aerobatic category
Ny 3.8 4.4 6.0
Flaps n2 -0.5m
Fll_‘cﬁ'gﬁ Up ns Find rs from Fig. 1
T N4 Find n from Fig. 2
Flaps Nflap 0.5
Down Nfiap Zero*

* Vertical wing load may be assumed equal to zero and only the flap part of the wing need be checked
for thiscondition.
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TABLE 2 Average limit control surface loading

AVERAGE LIMIT CONTROL SURFACE LOADING

DIRECTION OF MAGNITUDE OF
SURFACE LOADING LOADING CHORDWISE DISTRIBUTIO

HORIZONTAL (a) Up and Down Figure A5 Curve (2)
TAIL 1 (b) Unsymmetrical 100% W on one side
loading (Up anc aeroplanel 65% W on
Down) other side aeroplane for See figure A7

normal and utility
categories. For aerobatic
category see A3.11(C)

VERTICAL Right and Left Figure A5 Curve (1)

Same as above

TAIL I
AILERON Il (a) Up and Down Figure A6 Curve (5) (c)
< ( Hina
W I
WING FLAP (a) Up Figure A6 Curve (4) L (D)
v (b) Down .25 x Up Load (a) 500 \I#
TRIMTABV (a) Up and Down Figure A6 Curve (3) Same as (D) above

NOTE: Theurface loading |, Il, Ill, and V above are based on speads;\and ¢ min. The loading of IV is

basedonWVWYAy ® LT @FfdzSa 2F alLISSR INBIGSNI GKFy GKS
surface loadings must be multiplied by the rat S - 'j;.mﬂ:-or conditions I, Il, 1ll, and V the multiplying
factor used must be the higher o?%“: or T;'
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FIGURE A3Determination of minimum design speed®quations. (Speeds are in knots.)
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FIGURE A4Flight envelope.
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FIGURE A6Average limit control surface loading.
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1 Elevator or rudder
leading edge
v g
Leading (1- A e EC Trailing
edge ) edge
C 2
A
, 25 ¢ O 0=
P C o O
"¢ ¢WIOdQ 0O p
where:

0 = average surface loading (as specified in figure A.5).

E =ratio of elevator (or rudder) chord to total stabiliser and elevator (or fin and rudder)
chord.

R Q ratio &f distance of centre of pressure of a unit spanwise length of combined stabiliser
and elevator (or fin and rudder) measured from stabiliser (or fin) leading edge to the local
chord.

¢ = local chord.
Note:t 2aAUA DS GFfdz2S 2F 6 "m YR " FFNB Fft YSI adzN.

Figure A7 Chordwise load distribution for stabiliser aakkvator or fin and rudder.

CS 23.302 Canard or tandem wing configurations

ED Decision 2003/14/RM

The forward structure of a canard or tandem wing configuration nqust
(@) Meet all requirements of subpart C and subpart D cRG@pplicable to a wing;na

(b) Meet all requirements applicable to the function performed by these surfaces.

CS 23.303 Factor of safety

ED Decision 2003/14/RM

Unless otherwise provided, a factor of safety of 1.5 must be used.
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CS 23.305 Strength and deformation

ED Decision 20034/RM

(@) The structure must be able to support limit loads without detrimental, permanent deformation.
At any load up to limit loads, the deformation may not interfere with safe operation.

(b) The structure must be able to support ultimate loads withfailure for at least three seconds,
except local failures or structural instabilities between limit and ultimate load are acceptable
only if the structure can sustain the required ultimate load for at least three seconds. However,
when proof of strength ishown by dynamic tests simulating actual load conditions, the three
second limit does not apply.

CS 23.307 Proof of structure

ED Decision 2003/14/RM

(@) Compliance with the strength and deformation requirement<C& 23.308nust be shown for
each critical load condition. Structural analysis may be used only if the structure conforms to
those for which experience has shown this method to be reliable. In other cases, substantiating
load tests must be made. Dynamic tests, idahg structural flight tests, are acceptable if the
design load conditions have been simulated.

(b) Certain parts of the structure must be tested as specified in Subpart D28.CS

ED Decision 2003/14/RM

In deciding the ned for and the extent of testing including the load levels to be achieved the following
factors will be considered by the Agency.

a. The confidence which can be attached to the constructors' overall experience in respect to
certain types of aeroplanes @tesigning, building and testing aeroplanes.

b.  Whether the aeroplane in question is a new type or a development of an existing type having
the same basic structural design and having been previously tested, and how far static strength
testing can be extieolated to allow for development of the particular type of aeroplane.

C. The importance and value of detail and/or component testing including representation of parts
of structure not being tested, and

d.  The degree to which credit can be given for opiegexperience.

Analyses including finite element models used in place of tests must be demonstrated to be reliable
for the structure under evaluation and the load levels that have to be covered. This would normally
be provided by correlation with expemiental results on the same structure or through comparison
with other known and accepted methods and results or through a combination of both.

If the structure or parts thereof are outside the manufacturer's previous experience, the manufacturer
should esablish a strength test programme. In the case of a wing, wing carry through, fuselage and
empennage this will usually involve ultimate load testing.

When ultimate load static tests are conducted it is recommended that preliminary tests to limit load
and back to zero are performed first, in order to demonstrate that no detrimental permanent
deformation has taken place. During the ultimate test however, the limit load need not be removed
provided that continuous readings of strains and deflections of tmecsire are measured at an
adequate number of points, and also provided that a close examination of the structure is maintained
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throughout the tests with particular emphasis being placed upon close observation of the structure at
limit load for any indicabns of local distress, yielding buckles, etc.

Static testing to ultimate load may be considered an adequate substitute for formal stress analysis
where static loads are critical in the design of the component. In cases where a dynamic loading is
critical, dynamic load tests may be considered equivalent to formal stress analysis. An example of
components on which dynamic loading is usually critical is the landing gear and the landing gear
structure of an aeroplane. The same yield criteria apply to dyntasis as to static tests.

Where proof of structure is being shown by an ultimate load test, the test article should conform to
the same design specifications as the production article.

The manufacturer should ensure through his quality assurance orgmmisthat the strength
(e.g.material properties and dimensions) of the component tested conservatively represents the
strength of the components used in production aeroplanes.

Test correction factors should be used to allow for process and materiabildyiauring production.
This may be expected particularly when wood or compasiggerial is used. This factor may be varied
according to the coefficient of variation that the manufacturer is able to show for his product
(seeTable 1).

TABLE 1
Test fator [Tf] vs. Coefficient of Variation [Cv%]

Cv% I 6 7 8 9 10 12 14 15 20
1.00 1.03 1.06 110 112 115 122 130 133 155

Definition of Coefficient of Variation

C2NJ I LLJzZ FGA2Y ALK YSIFYy a FyR aidlyRINR RS@AL

percentage, Cv%, is defined @y
/| & I mnn F ° Ka
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FLIGHTOADS

CS 23.321 General

ED Decision 2003/14/RM

(@) Flight load factors represent the ratio tife aerodynamic force component (acting normal to
the assumed longitudinal axis of the aeroplane) to the weight of the aeroplane. A positive flight
load factor is one in which the aerodynamic force acts upward, with respect to the aeroplane.

(b) Compliancewith the flight load requirements of this subpart must be shogvn

(1) At each critical altitude within the range in which the aeroplane may be expected to
operate;

(2) At each weight from the design minimum weight to the design maximum weight; and

(3) For each required altitude and weight, for any practicable distribution of disposable load
within the operating limitations specified @S 23.1588 23.1589

(c) When sigificant the effects of compressibility must be taken into account.

ED Decision 2003/14/RM

For aeroplanes with an Mess than 0.5 the effects of compressibility are unlikely to be significant.

CS 23.331 Symmetrickilght conditions

ED Decision 2003/14/RM

(@) The appropriate balancing horizontal tail load must be accounted for in a rational or
conservative manner when determining the wing loads and linear inertia loads corresponding
to any of the symmetrical flightonditions specified i€S 23.3310 23.341

(b) The incremental horizontal tail loads due to manoeuvring and gusts must be reacted by the
angular inertia of the aeroplania a rational or conservative manner.

(c) Mutual influence of the aerodynamic surfaces must be taken into account when determining
flight loads.

CS 23.333 Flight envelope

ED Decision 2003/14/RM

(@) General Compliance with the strengthequirements of tlis subpart must be shown at any
combination of airspeed and load factor on awithin the boundaries of a flight envelope
(similarto the one in sukparagraph (d) ) that representie envelope of the flight loading
conditions specified by the manoeuvringnd gust criteria ofsub-paragraphs (b) and (c)
respectively.

(b) Manoeuvring envelope Except wherelimited by maximum (static) lift coefficients, the
aeroplane is assumed to be subjectedsgmmetrical manoeuvres resulting in the following
limit loadfactors:

(1) The positive manoeuvring load factor specifiecCih 23.33at speeds up to VD;
(2) The negative manoeuvring load factor specifie€# 23.33at VC; and
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(3) Factors varying linearly with speed from the specified value at VC to 0-0 at VD for the
normal and commuter category, antl-O at VD for the aerobatic and utility categories.

(c) Gust envelope

(1) The aeroplane is assumed to be subjected to symmetrardical gusts in level flight. The
resulting limit load factors must correspond to the conditions determined as follows:

() Positive (up) and negative (down) gusts of 50 fps at VC must be considered at
altitudes between sea level and 6096 m (20 000 The gust velocity may be
reduced linearly from 50 fps at 6096 m (20 000 ft) to 25 fps at 15240 m (50 000 ft);
and

(i)  Positive and negative gusts of 25 fps at VD must be considered at altitudes between
sea level and 6096 m (20 000 ft). The gust velondly be reduced linearly from
25 fps at 6096 m (20 000 ft) to 12-5 fps at 15240 m (50 000 ft).

(i)  In addition, for commuter category aeroplanes, positive (up) and negative (down)
rough air gusts of 66 fps at VB must be considered at altitudes betweee\ssda
and 6096 m (20 000 ft). The gust velocity may be reduced linearly from 66 fps at
6096 m (20 000 ft) to 38 fps at 15240 m (50 000 ft).

(2) The following assumptions must be made:

(i)  The shape of the gustés

- YQ T ‘O
W "
C r

Q
P 0

N

VA

sl

whereg
s =Distance penetrated into gust (ft.);
6l = Mean geometric chord of wing (ft.); and

Use = Derived gust velocity referred to in sygaragraph (1) linearly with speed
between VC and VD.

(i)  Gust load factors vary linearly with speed betweeravi@ VVD.
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(d) Flight envelope

LOAD FACTOR,n

&8 [
SPEEDV
- ] T~ " E NoRMAL
oA o AP AND
__cNA MAX —._ N \f‘o.,) = COMMUTER)
% =

-Manoeuvre E (UTiUTY
AND

AEROBATIC)
"""""" LIMIT MANOEUVRE ENVELOPES
=== LIMIT GUST ENVELOPE
LIMIT COMBINED ENVELOPE

Note: Point G need not be investigated when the supplementary condition specifief 23.36%
investigated.

CS 23.335 Design airspeeds

ED Decision 2003/14/RM

Except as provided in sygaragraph (a)(4), the selected design airspeeds are equivalent airspeeds
(EAS).

(@) Design cruising speed, M&r VC théollowing apply:
(1) VC (in knots) may not be less than
() 33 o FYfor normal, utility and commuter ¢agory aeroplanes)nd
(i) 36 o X Y(for aerobatic category aeroplanes).
where W/S = wing loading at design maximum takeweight Ib/ft2.

(2) Forvalues of W/ S more than 20, the multiplying factors may be decreased linearly with
W/ S to a value d28-6 where W / S = 100.

(3) VC need not be more than 0-9 VH at sea level.

(4) At altitudes where an MD is established, a cruising speed MC limited by compressibility
may be selected.

(b) Design dive speed, VBor VD thdollowing apply:
(1) VD/MD may nobe less than 1-25 VC/MC; and
(2)  With VGuin, the required minimum design cruising speed, VD may not be lesg;than
(i)  1-40 VGunfor normal and commuter category aeroplanes;

(i)  1-50 VG for utility category aeroplanes; and
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(€)

(d)

(i) 1-55 VGuin for aerobatic category aeroplanes.

(3) For values of W/ S more than 20, the multiplying factors ingadagraph (2) may be
decreased linearly with W/ S to a value of 1-35 where W/ S = 100.

(4) Compliance with suparagraphs (1) and (2) need not be simoif VD/MD is selected so
that the minimum speed margin between VC/MC and VD/MD is the greater of the
following:

()  The speed increase resulting when, from the initial condition of stabilised flight at
VC/MC, the aeroplane is assumed to be upset, floovr20 seconds along a flight
path 7-5° below the initial path and then pulled up with a load factor of 1-5 (0-5 g.
acceleration increment). At least 75% maximum continuous power for
reciprocating engines and maximum cruising power for turbines, or, if thes
power required for VC/MC for both kinds of engines, must be assumed until the
pull-up is initiated, at which point power reduction and p#Haintrolled drag
devices may be used; and

(i)  Mach 0-05 for normal, utility, and aerobatic category aeroptaifat altitudes
where MD is established).

(i) Mach 0-07 for commuter category aeroplanes (at altitudes where MD is
established) unless a rational analysis, including the effects of automatic systems,
is used to determine a lower margin. If a rational lgses is used, the minimum
speed margin must be enough to provide for atmospheric variations (such as
horizontal gusts, and the penetration of jet streams or cold fronts), instrument
errors, airframe production variations, and must not be less than Ma@h. 0-

Design manoeuvring speed MAor VAthe following applies:
(1) VA may not be less than V& wherec¢

() VS is acomputed stalling speed with flaps retracted at the design weight, normally
based on the maximum aeroplane normal force coefficie@tsA; and

(i)  nis the limit manoeuvring load factor used in design.
(2) The value of VA need not exceed the value of VC used in design.
Design speed for maximum gust intensity, ¥& VB, the following applies:

(1) VB may not be less than the speeztermined by the intersection of the line representing
the maximum positive lift CN MAX and the line representing the rough air gust velocity
on the gust Vh diagram, or VS1£ , whichever is less, where

(i) ngthe positive aeroplane gust load factou@ to gust, at speed VC (in accordance
with CS 23.3411 and at the particular weight under consideration; and

(i) VS1 is the stalling speed with the flaps retracted at the particular weight under
consideration.

(2) VB need not be greater than VC.
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CS 23.337 Limit manoeuvring load factors

(@)

(b)

(c)

ED Decision 2003/14/RM

The positive limit manoeuvring load factor n may not be less than

Q) ¢ for normal and commuter category aeroplanes (where Wiesign
maximum takeoff weight Ib), except that n need not be more than 3-8;

(2) 4-4 for utility category aeroplanes; or

(3) 6-0 for aerobatic category aeroplanes.

The negative limit manoeuvring load factor may not be less than

(1) 0-4times the positive load factor for the normal, utility and commuter categories; or
(2) 0-5times the positive load factor for the aerobatic category.

Manoeuvring load factors lower than those specified in this paragraph may be used if the
aeroplare has design features that make it impossible to exceed these values in flight.

CS 23.341 Gust load factors

@)

(b)

ED Decision 2003/14/RM
Each aeroplane must be designed to withstand loads on each lifting surface resulting from gusts

specified inCS 23.333(c)

The gust load for a canard or tandem wing configuration must be computed using a rational
analysis, or may be computed in accordance withgaikagraph (c) provided that the resulting
net loads are shown tbe conservative with respect to the gust criteria@$ 23.333(c)

In the absence of a more rational analysis the gust load factors must be computed as follows:

. Q" YQQw®
€ P ——

CwfY
whereg
kg = : = gust alleviation factor;
o QA aeroplane mass ratio;
1Y% ) Derived gust velocities referred to @S 23.333(¢)n/s);

" = Density of air at setevel (kg/n¥)
DEnsiy of air (kg/nf) at the altitude considered:;

WIS = Wing loading due to the applicable weight of the aeroplane in the particular load
case (N/m);

6 = Mean geometric chord (m);
g= Acceleration due to gravity (m/sé¢
V= Aeroplane equivalent spedga/s); and

a= Slope of the aeroplane normal force coefficient curve CNA per radian if the gust
loads are applied to the wings and horizontal tail surfaces simultaneously by a
rational method. The wing lift curve slope CL per radian may be used wheungbe g
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load is applied to the wings only and the horizontal tail gust loads are treated as a
separate condition.

ED Decision 2003/14/RM

The gust alleviation factorglas specified if€S 23.341(ayill not provide the conservatism required
by 23.341(b)

Using a gust alleviation factor of & 1.2 in the calculation of the gust load of canard or tandem wing
configuration may result in conservatinet loads with respect to the gust criteria@8 23.333(c)

CS 23.343 Design fuel loads

ED Decision 2003/14/RM

(@) The disposable load combinations must include each fuel load in the range from zerotheel to
selected maximum fuel load.

(b) If fuel is carried in the wings, the maximum allowable weight of the aeroplane without any fuel
Ay GKS gAy3 GlFyloauv Ydzaid oS SaidlofAakKSR a ay
maximum weight.

(c) For conmuter category aeroplanes, a structural reserve fuel condition, not exceeding fuel
necessary for 45 minutes of operation at maximum continuous power, may be selected. If a
structural reserve fuel condition is selected, it must be used as the minimumwieigiht
condition for showing compliance with the flight load requirements prescribed in thigpattb
and-

(1) The structure must be designed to withstand a condition of zero fuel in the wing at limit
loads corresponding to:

(i) 90 percent of the manoeuvring load factors defineCi 23.337and
(i)  Gust velocities equal to 85 percent of the values prescrib&iSr23.333(c)

(2) The fatigue evaluion of the structure must account for any increase in operating
stresses resulting from the design condition of gavagraph (c)(1).

(3) The flutter, deformation, and vibration requirements must also be met with zero fuel in
the wings.

ED Decision 2003/14/RM

Fuel carried in the wing increases the inertia relief on the wing structure during manoeuvres and gusts
which results in lower stresses and deflections. However, if the wing fuel tanks are empty the inertia
load of he wing is reduced which, depending on the particular design, may lead to an increase of the
bending stresses in the wing structure itself and in the wing attachments. In order not to over stress
the aeroplane's structure the maximum weight of the aeroglamthout any fuel in the wing tanks
should therefore be established, taking into account the applicable manoeuvre and gust loadings.
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ED Decision 2003/14/RM

In case of fuel tanks in the fuselage and in the wings, as mugsbsagble of the reserve fuel must be
assumed in the fuselage tanks and only the rest of the reserve fuel should be assumed in the wing
tanks.

CS 23.345 High lift devices

ED Decision 2003/14/RM

(@) Ifflaps or similar high lift devices are to be usedd#e-off, approach or landing, the aeroplane,
with the flaps fully extended at VF, is assumed to be subjected to symmetrical manoeuvres and
gusts within the range determined lay

(1) Manoeuvring, to a positive limit load factor of 2-0; and

(2) Positive ad negative gust of 7.62 m (25 ft) per second acting normal to the flight path in
level flight.

(b) VF must be assumed to be not less than 1-4 VS or 1-8 VSF, whichever is greater, where
(1) VS isthe computed stalling speed with flaps retracted at thegeweight; and
(2) VSF is the computed stalling speed with flaps fully extended at the design weight.

However, if an automatic flap load limiting device is used, the aeroplane may be
designedfor the critical combinations of airspeed and flap positi@wail by that device.

(c) In determining external loads on the aeroplane as a whole, thrustssiam and pitching
acceleration may be assumed to be zero.

(d) The flaps, their operating mechanism and their supporting structures, must be designed for the
conditions prescribed in subparagraph (a). In addition, with the flaps fully extended at speed VF
the following conditions, taken separately, must be accounted for:

(1) A headon gust having a velocity of 7.6 m (25 ft) per second (EAS), combined with
propeller slipstream corresponding to 75% of maximum continuous power; and

(2) The effects of propeller slipstream corresponding to maximum-tak@ower.

ED Decision 2003/14/RM

The effect of propeller slipstream on the extld flaps may be limited to the flap area behind the
propeller circle area.

CS 23.347 Unsymmetrical flight conditions

ED Decision 2003/14/RM

(&) The aeroplane is assumed to be subjected to the unsymmetrical flight conditid®S 88.349
and23.351 Unbalanced aerodynamic moments about the centre of gravity must be reacted in
a rational or conservative manner, considering the principal masses furnishing the reacting
inertia forces.

(b) Aerobatic category aeroplanes certified for flick manoeuvres (snpmust be designed for
additional asymmetric loads acting on the wing and the horizontal tail.
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ED Decision 2003/14/RM

In establishing loading due to flick manoeuvres (snap roll), consideration should be given to the aircraft
response to full elevator and rudder deflection in combination.

In the absence of better data the air load resulting from an unchecked manoeuvresabMd be
distributed as follows:

On one wing the aerodynamic load corresponding tea&bn the opposite wing no air load, (100/0
percent of the semspan wingload). On the horizontal tail the unsymmetrical distribution of the
balancing load as defined CS 23.423(ashall be obtained by multiplying the air load on one side of
the plane of symmetry by (1+X) and on the other side lg)XY1The value of X shall be 0.5 for point A
of the \&n envelope and for all pois representing aerodynamic stall.

The unsymmetrical load acting on the wing and on the horizontal tail are assumed to be turning the
aeroplane in the same direction around the rolt XX axis.

The unbalanced aerodynamic loads (forces and moments) dhmmutonsidered in equilibrium with
inertia forces.

CS 23.349 Rolling conditions

ED Decision 2003/14/RM

The wing and wing bracing must be designed for the following loading conditions:

(@) Unsymmetrical wing loads appropriate to the category. Unlessftiowing values result in
unrealistic loads, the rolling accelerations may be obtained by modifying the symmetrical flight
conditions inCS 23.333(ds follows:

(1) For the aerobatic category, in conditions AdaR, assume that 100% of the sespian
wing air load acts on one side of the plane of symmetry and 60% of this load acts on the
other side; and

(2) Forthe normal, utility and commuter categories, in condition A, assume that 100% of the
semispan wing aitoad acts on one side of the aeroplane and 75% of this load acts on
the other side.

(b) The loads resulting from the aileron deflections and speeds specifie@St8.455 in
combination with an aeroplane loaddir of at least two thirds of the positive manoeuvring
load factor used for design. Unless the following values result in unrealistic loads, the effect of
aileron displacement on wing torsion may be accounted for by adding the following increment
to the basic airfoil moment coefficient over the aileron portion of the span in the critical
condition determined irCS 23.333(d)

Kl b nonmi
where¢
k m/is the moment coefficient increment; and

1 is the down aileron deflection in degrees in the critical condition.
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CS 23.351 Yawing conditions

ED Decision 2003/14/RM

The aeroplane must be designed for yawing loads on the vertical surfaces resulting from the loads
specified inCS 23.4410 23.445

CS 23.361 Engine torque

ED Decision 2003/14/RM
(@) Each engine mount and its supporting structure must be designed for the effects of

(1) A limit engine torque correspona to takeoff power and propeller speed acting
simultaneously with 75% of the limit loads from flight condition A£8f23.333(¢l)

(2) A limit engine torque corresponding to maximum continuous power and propglteds
acting simultaneously with the limit loads from flight condition AC& 23.333(¢land

(3) Forturbopropeller installations, in addition to the conditions specified in-pabagraphs
(@)(1) and (a)(2), mit engine torque corresponding to talaff power and propeller
speed, multiplied by a factor accounting for propeller control system malfunction,
including quick feathering, acting simultaneously with 1g level flight loads. In the absence
of a rationalanalysis, a factor of 1.6 must be used.

(b) For turbineengine installations, the engine mounts and supporting structure must be designed
to withstand each of the following:

(1) A limit engine torque load imposed by sudden engine stoppage due to malfanatio
structural failure (such as compressor jamming); and

(2) Alimit engine torque load imposed by the maximum acceleration of the engine.

(c) The limit engine torque to be considered under sudragraph (a) must be obtained by
multiplying the mean torquéy a factor o

(1) 1.25 for turbepropeller installations;
(2) 1.33 for engines with five or more cylinders; and

(3) Two, three, or four, for engines with four, three or two cylinders, respectively.

CS 23.363 Sideload on engine mount

ED Decision 20034IRM

(@) Each engine mount and its supporting structure must be designed for a limit load factor in a
lateral direction, for the sideload on the engine mount, of not less than

(1) 1.33;0r
(2) Onethird of the limit load factor for flight condition A.

(b) The sideload prescribed in syplaragraph (a) may be assumed to be independent of other flight
conditions.

CS 23.365 Pressurised cabin loads

ED Decision 2003/14/RM

For each pressurised compartment, the following applies:
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(@) The aeroplane structure musgte strong enough to withstand the flight loads combined with
pressure differential loads from zero up to the maximum relief valve setting.

(b) The external pressure distribution in flight and any stress concentrations, must be accounted
for.

(c) If landirgs may be made, with the cabin pressurised, landing loads must be combined with
pressure differential loads from zero up to the maximum allowed during landing.

(d) The aeroplane structure must be strong enough to withstand the pressure differential loads
corresponding to the maximum relief valve setting multiplied by a factor of 1.33, omitting other
loads.

(e) If a pressurised cabin has two or more compartments, separated by bulkheads or a floor, the
primary structure must be designed for the effects of ded release of pressure in any
compartment with external doors or windows. This condition must be investigated for the
effects of failure of the largest opening in the compartment. The effects of intercompartmental
venting may be considered.

CS 23.367 Ugmmetrical loads due to engine failure

ED Decision 2003/14/RM

(@) Turbopropeller aeroplanes must be designed for the unsymmetrical loads resulting from the
failure of the critical engine including the following conditions in combination with a single
malfunction of the propeller drag limiting system, considering the probable pilot corrective
action on the flight controls.

(1) At speeds between )¢ and \b, the loads resulting from power failure because of fuel
flow interruption are considered to be limit Ids;

(2) At speeds betweenwtand \¢, the loads resulting from the disconnection of the engine
compressor from the turbine or from loss of the turbine blades are considered to be
ultimate loads;

(3) The time history of the thrust decay and drag buildl ocurring as a result of the
prescribed engine failures must be substantiated by test or other data applicable to the
particular enginepropeller combination; and

(4) The timing and magnitude of the probable pilot corrective action must be conservatively
edimated, considering the characteristics of the particular engingpelleraeroplane
combination.

(b)  Pilot corrective action may be assumed to be initiated at the time maximum yawing velocity is
reached, but not earlier than 2 seconds after the engaikife. The magnitude of the corrective
action may be based on the limit pilot forces specifiecCl 23.39'except that lower forces
may be assumed where it is shown by analyses or test that these forces caml toatyaw and
roll resulting from the prescribed engine failure conditions.

3CS 23.369 Rear lift truss

ED Decision 2003/14/RM

(@) Ifarearlift truss is used, it must be designed for conditions of reversed airflow at a design speed
of ¢

O UK OFY U QEE o
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where W/S = wing loading at design maximum taKewveight (Ib/ft?).

(b) Either aerodynamic data for the particular wing section used, or a valueegu@lling-0.8 with
a chordwise distribution that is triangular between a peak at the trailing edge and zero at the
leading edge, must be used.

CS 23.371 Gyroscopic and aerodynamic loads

ED Decision 2003/14/RM
(SeeAMC 23.371(3)

(@) Each engine mount and its supporting structure must be designed for the gyroscopic, inertial
and aerodynamic loads that result, with the engine(s) and propeller(s), if applicable at maximum
continuous rpm, under eitheg

(1) The condiiobns prescribed €S 23.354nd23.423 or

(2) All possible combinations of the following:

()  Avyaw velocity of 2.5 radians per second;
(i) A pitch velocity of 1.0 radiaper second;
(i) A normal load factor of 2.5; and

(iv) Maximum continuous thrust.

(b) For aeroplanes approved for aerobatic manoeuvres each engine mount and its supporting
structure must meet the requirements of sygaragraph (a) and be designedwithstand the
load factors expected during combined maximum yaw and pitch velocities.

(c) For aeroplanes certificated in the commuter category, each engine mount and its supporting
structure must meet the requirements of sydaragraph (a) and the gust catidns specified
in CS 23.341

ED Decision 2003/14/RM

For a twaebladed propeller the maximum gyroscopic couple (in Nm) is givefiby] . For three or
more evenly spaced blades the gyroscopic coupledisd , where:

‘O (kg n) is the polar moment of inertia of the propeller
1 (radians/second) is the propeller rotation, and
1 (radians/second) is the rate of pitch or yaw.

ED Decision 2003/14/RM

The aerodynamic loads specified@% 23.371Include asymmetric flow through the propeller disc.
Experience has shown that the effects of this asymmetig bn the engine mount and its supporting
structure are relatively small and may be discounted, if propellers are installed having diameters of
2.74 m (nine feet) or less.
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CS 23.373 Speed control devices

ED Decision 2003/14/RM

If speed control devicessiich as spoilers and drag flaps) are incorporated for use irowe
conditionsg

(@) The aeroplane must be designed for the symmetrical manoeuvres and gusts prescribed in
C23.333 23.337and 23.341and the yawing manoeuvres and lateral gust€h 23.44and
23.443 with the device extended at speedp to the placard device extended speed; and

(b) If the device has automatic operating or load limiting features, the aeroplane must be designed
for the manoeuvre and gust conditions prescribed in-pabagraph (a) at the speeds and
corresponding devicpositions that the mechanism allows.
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CONTRORURFACANDSYSTEMOADS

CS 23.391 Control surface loads

ED Decision 2003/14/RM

The control surface loads specified@$ 23.3970 23.459are assumed to occur in the conditions
described irCS 23.3310 23.351

CS 23.393 Loads parallel to hinge line

ED Decision 2003/14/RM

(SeeAMC 23.393(aand AMC 23.393(B)

(@) Control surfaces and supporting hinge brackets must be designed to withstand inertial loads
acting parallel to the hinge line.

(b) In the absence of moreational data, the inertia loads may be assumed to be equal to KW,
whereg

(1) K =24 for vertical surfaces;
(2) K =12 for horizontal surfaces; and

(3) W =weight of the movable surfaces.

ED Decision 2003/14/RM

On primary control surfaces and other movable surfaces, such as speedbrakes, flaps (in retracted
position) and atmoving tailplanes the loads acting parallel to the hinge line should take into account
the effect of wear and axial play between the sudamnd its supporting structure.

Compliance may be shown by analysis or by test.

ED Decision 2003/14/RM

For control surfaces of a wing or horizontal tail with a high dihedral angle and-t#ibcdnfiguration
the Kfactor may be calculated as follows:

, . o
VP®T TG
¢ K S NI ¥ihedral angl€ measured to the horizontal plane
As a simplification the followingfidctors may be assumed:
for dihedral angles up to +10° K=12

and for dihedral anigs between 80° and 90° K =24
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CS 23.395 Control system loads

ED Decision 2003/14/RM

(@) Each flight control system and its supporting structure must be designed for loads
corresponding to at least 125% of the computed hinge moments of the movableoteuntface
in the conditions prescribed i8S 23.391o 23.459 In addition, the following apply:

(1) The system limit loads need not exceed the higher of the loads tmbegroduced by
the pilot and automatic devices operating the controls. However, autopilot forces need
not be added to pilot forces. The system must be designed for the maximum effort of the
pilot or autopilot, whichever is higher. In addition, if thegpibnd the autopilot act in
opposition, the part of the system between them may be designed for the maximum
effort of the one that imposes the lesser load. Pilot forces used for design need not
exceed the maximum forces prescribedds 23.397(b)

(2) The design must, in any case, provide a rugged system for service use, considering
jamming, ground gusts, taxying downwind, control inertia and friction. Compliance with
this subparagraph may be shown by designing @@ds resulting from application of the
minimum forces prescribed i8S 23.397(b)

(b) A 125% factor on computed hinge movements must be used to design elevator, aileron and
rudder systems. However, a factor as lowla@ may be used if hinge moments are based on
accurate flight test data, the exact reduction depending upon the accuracy and reliability of the
data.

(c) Pilot forces used for design are assumed to act at the appropriate control grips or pads as they
would in flight and to react at the attachments of the control system to the control surface
horns.

CS 23.397 Limit control forces and torques

ED Decision 2003/14/RM

(@ In the control surface flight loading condition, the air loads on movable surfaces and th
corresponding deflections need not exceed those that would result in flight from the application
of any pilot force within the ranges specified in quaragraph (b). In applying this criterion, the
effects of control system boost and sermmechanisms andhe effects of tabs must be
considered. The automatic pilot effort must be used for design if it alone can produce higher
control surface loads than the human pilot.

(b) The limit pilot forces and torques are as follows:
Control Maximum forcesor torquesfor design weight, Minimum forces or
weight equal to orless than 268 kg(5000 Ib) torques’
Aileron:
Stick 298 N (67 Ibf) 178 N (40 Ibf)

1 Fa design weight (W) more thanZ68 kg (5 000 Ib), the specified maximum values must beased linearly with weight to 18 times
the specifiedvalues at a design weight ofeg0 kg (12 500 Ib), and for commuter categagyoplanes, the specified values must be
increased linearly with weight to 35 times the specified values at a design weight of 8 618 kg (19 000 Ib).

2 If the design of any individual set of control systems or surfaces makes these specified minimurorftoogses inapplicable, values
corresponding to the presertiinge moments obtained under @8.415, but not less than ®.of the specified minimum forces or
torques, may be used.
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Wheel 222 DNm(50 D in Ibfj 178 DNm(40 D in Ibf}
Elevator:

Stick 743 N (167 Ibf) 445 N (100 Ibf)
Wheel (symmaical) 890N (200 Ibf) 445 N (100 Ibf)
Wheel (unsymratrical® 445 N (100 Ibf)
Rudder 890N (200 Ibf) 667 N (150 Ibf)

CS23.399 Dual control system

(@)

(b)

ED Decision 2003/14/RM

Each dual control system must be designed to withstand the force of the pilots operating in
opposition, using individual pilot forces not less than the greatey of

(1) 0.75 times those obtained und€&S 23.395or
(2) The minimum forces specified €S 23.397(b)

Each dual control system must be designed to withstand the forces of the pilots applied
together in the same direction, using individual pilot forces not less than 0.75 times those
obtained underCS 23.395

CS 23105 Secondary control system

ED Decision 2003/14/RM

Secondary controls, such as wheel brakes, spoilers and tab controls, must be designed for the
maximum forces that a pilot is likely to apply to those controls.

ED Deision 2003/14/RM

Hand and foot loads assumed for design of secondary control systems and engine controls should not
be less than the following:

1

Hand loads on small hanglheels, cranks, etc., applied by finger or wftstce;
P=150N

Hand loads on levers and hamdheels applied by the force of an unsupported arm without
making use of the body weight;

P=350N

Hand loads on levers and hand grips applied by the force of a supported arm or by making use
of the body weight;

P=600N

-

N

w

The critical parts of the aileron control system must also be desigmed $ingle tangentlgorce with a limit value of 25 times the
couple force determined from the above criteria.

D = wheel diameter ((metres)/(inches))

The unsymmetrical force must be applied at one of the normal handgrip points on the control wheel.
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4 Foot loads applied by the pilot when sitting with his back supported (e.g. vidnaké operating
loads);

P=750N

CS 23.407 Trim tab effects

ED Decision 2003/14/RM

The effects of trim tabs on the control surface design conditions must be accofortedly where
the surface loads are limited by maximum pilot effort. In these cases, the tabs are considered to be
deflected in the direction that would assist the pilot. These deflections must correspond to the

A . 4 A X

YI EAYdzY RSANBS 27T athagieedfd theichidiNoa un8eEdaiSifeiiaboR. | (i

CS 23.409 Tabs

ED Decision 2003/14/RM

Control surface tabs must be designed for the most severe combination of airspeed and tab deflection
likely to be obtained within the flight envelope for any usalolading condition.

CS 23.415 Ground gust conditions

ED Decision 2003/14/RM

(@) The control system must be investigated as follows for control surface loads due to ground gusts
and taxying downwind:

(1) Ifaninvestigation of the control system for grougist loads is not required by sygaragraph
(2) , but the applicant elects to design a part of the control system for these loads, these loads
need only be carried from control surface horns through the nearest stops or gust locks and
their supporting stuctures.

(2) If pilot forces less than the minimums specifiedd8 23.397(Igre used for design, the effects
of surface loads due to ground gusts and taxying downwind must be investigated for the entire
control sysem according to the formulg

H=KcSq

whereg
= limit hinge moment (ft Ibs);

c = mean chord of the control surface aft of the hinge line (ft);
= area of control surface aft of the hinge line (sq ft);

g = dynamic pressure (psf) based odesign speed not less than 14.6 W/S + 14.6 (fps) (where
S/W = wing loading at design maximum weighs/ft?)) except that the design speed
need not exceed 88 (fps); and

K = limit hinge moment factor for ground gusts derived in spdyagraph (b). (For ailerons
and elevators, a positive value of K indicates a moment tending to depress the surface
and a negative value of K indicates a moment tending to raise the surface).
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(b)  The limit hinge moment factor K for ground gusts must be derived as follows:

Position of controls

(@ Aileron 0.75 Control column locked or lashed in npasition.

(b)  Aileron +0.50 Ailerons at full throw;
+ moment on one aileron,
- moment on the other.

(c)} (c)  Elevator full up.
@) F e 2L (d)  Elevator full down (+).

(e)} (e) Rudder in neutral.
g | RuEkEr 2L ()  Rudder at full throw.

(c) Atall weights between the empty weight and the maximum weight declémetie-down stated
in the appropriate manual, any declared-iewn points and surrounding structure, control
system, surfaces and associated gust locks must be designed to withstand limit load conditions
that exist when the aeroplane is tietbwn, and that result from wind speeds of up to 120 km/h
(65 knots) horizontally from any direction.
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HORIZONTATAILSURFACES

CS 23.421 Balancing loads

ED Decision 2003/14/RM

(@) A horizontal surface balancing load is a load necessary to maintain equilibriumspexuiffed
flight condition with no pitching acceleration.

(b) Horizontal balancing surfaces must be designed for the balancing loads occurring at any point
on the limit manoeuvring envelope and in the flap conditions specifi€giSr23.345

CS 23.423 Manoeuvring loads

ED Decision 2003/14/RM

Each horizontal surface and its supporting structure, and the main wing of a canard or tandem wing
configuration, if that surface has pitch control, must be designed for manoeuvring loads imposed by
the following conditions:

(@) A sudden movement of theigghing control, at the speed VA to the maximum aft movement,
and the maximum forward movement, as limited by the control stops, or pilot effort, whichever
is critical.

(b) A sudden aft movement of the pitching control at speeds above VA, followed bywartbr
movement of the pitching control resulting in the following combinations of normal and angular
acceleration:

Normal acceleration(n) Angularacceleration (radian/se@)

Noseup pitching p8t %%:) & PR
Nosedown pitching £ %(g € pd

where-

(1) nm=positive limit manoeuvring load factor used in the design of the aeroplane; and

(2) V =initial speed in knots.
¢tKS O2yRAGAZ2Yya Ay GKA& LI NFANFYLK Ayg@2f @S f2FRa
YIEYy2SdzONB¢ ol YIy2SdNBE Ay 6KAOK (GKS LIAGOKAY3
(KSy 4adRRSyte Y2@0SR Ay GKS 2LJ1RaArAdsS RA NSC)[’J)\QY
YIy2Sdz@NB¢é¢ Ydzad | @2 AR SEOSSR Ahg BtaliidiZntdl surfageloady I y 2 S
for both noseup and nosedown pitching conditions is the sum of the balancing loads at V and the
specified value of the normal load factor n, plus the manoeuvring load increment due to the specified
value of the angular aeleration.

ED Decision 2003/14/RM

a. For unpowered control surfaces, if a manoeuvre analysis is used to predict the manoeuvring
loads on the pitch control surfaces the time for sudden deflection frontnaéposition to the
stops or viceversa may be assumed as:

for aerobatic category aeroplanes

0.1 sec for stick controlled surfaces
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0.2 sec for wheel controlled surfaces

for normal, utility and commuter category aeroplanes
0.2 sec for stick controltesurfaces
0.3 sec for wheel controlled surfaces

b. For powercontrolled surfaces the deflection time should be measured.

CS 23.425 Gust loads

ED Decision 2003/14/RM
(@) Each horizontal surface other than a main wing, must be designed forfesusing fromg
(1) Gust velocities specified DS 23.333(ayith flaps retracted; and

(2) Positive and negative gusts of 7.62 m/s (25 fps) nominal intensity@irkésponding to
the flight conditions specified iI6S 23.345(a)(2)

(b) Reserved.

(c) When determining the total load on the horizontal surfaces for the conditions specified in sub
paragraph (a), the initial balaimg loads for steady unaccelerated flight at the pertinent design
speeds, ¥ \tand \p must first be determined. The incremental load resulting from the gusts
must be added to the initial balancing load to obtain the total load.

(d) In the absence of a me rational analysis, the incremental load due to the gust must be
computed as follows only on aeroplane configurations withnadiunted, horizontal surfaces,
unless its use elsewhere is shown to be conservative:

Y6 "0 o Y ) g
G Q
where-
30 = Incremental horizontal tail load (N);
" ' = Density of air at selavel (kg/n¥)
0 = Gust alleviation factor defined @5 23.341
Y = Derived gust velocity (m/s);
Vv = Aerophne equivalent speed (m/s);
@ = Slope of aft horizontal tail lift curve (per radian);
"Y = Area of aft horizontal tail () and

p — = Downwash factor

CS 23.427 Unsymmetrical loads

ED Decision 2003/14/RM

(@) Horizontal surfaces other than main wing and their supporting structure must be designed for
unsymmetrical loads arising from yawing and slipstream effects, in combination with the loads
prescribed for the flight conditions set forth @S 23.4210 23.425
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(b) Inthe absence of more rational data for aeroplanes that are conventional in regard to location
of engines, wings, horizontal surfaces other than main wing, and fysalsape;

(1) 100% of the maximum loading from the symmetrical flight conditions may be assumed
on the surface on one side of the plane of symmetry; and

(2) The following percentage of that loading must be applied to the opposite side:

% =10a10 (n1), where n is the specified positive manoeuvring load factor, but this value
may not be more than 80%.

(c) For aeroplanes that are not conventional (such as aeroplanes with horizontal surfaces other
than main wing having appreciable dihedral or supported bg tertical tail surfaces) the
surfaces and supporting structures must be designed for combined vertical and horizontal
surface loads resulting from each prescribed flight condition taken separately.

Powered by EASA eRules Page92 of 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPARTTC STRUCTU
- ": E ASA and Commuter Category Aeroplanes (23 VERTICAL SURFE

(Initial issue)

VERTICARURFACES

CS 23.441 Manoeuvring loads

(@)

(b)

(€)

EDDecision 2003/14/RM

At speeds up to VA the vertical surfaces must be designed to withstand the following conditions.
In computing the loads, the yawing velocity may be assumed to be zero:

(1) With the aeroplane in unaccelerated flight at zero yawsiagssumed that the rudder
control is suddenly displaced to the maximum deflection, as limited by the control stops
or by limit pilot forces.

(2) With the rudder deflected as specified in spbhragraph (1), it is assumed that the
aeroplane yaws to the ovengng sideslip angle. In lieu of a rational analysis, an overswing
angle equal to 1.5 times the static sideslip angle ofpatagraph (3) may be assumed.

(3) A yaw angle of 15° with the rudder control maintained in the neutral position (except as
limited by pilot strength).

For commuter category aeroplanes, the loads imposed by the following additional manoeuvre
must be substantiated at speeds from 4 Vo/Mp. When computing the tail loads:

(1) The aeroplane must be yawed to the largest attainableadyestate sideslip angle, with
the rudder at maximum deflection caused by any one of the following:

()  Control surface stops;
(i)  Maximum available booster effort;

(iii)  pilot rudder force as shown below:

Maximum Pilot Rudder Force

1000

890
800

6001 594

4001

Rudder Force - N

2001

0 | |
Vs Va Ve vd

Design Airspeed

(2) The rudder must be suddenly displaced from the maximum deflection to the neutral
position.

The yaw angles specified in sparagraph (a)(3) may be reducedtié yaw angle chosen for a
particular speed cannot be exceededin

(1) Steady slip conditions;
(2) Uncoordinated rolls from steep banks; or

(3) Sudden failure of the critical engine with delayed corrective action.
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ED Decision 2003/14/RM

a.  For unpowered control surfaces, if a manoeuvre analysis is used to predict the manoeuvring
loads on the yaw control surfaces the time for sudden deflection from neutral position to the
stops or viceversa may be assumexs:

for aerobatic category aeroplanes
0.2 sec for pedal controlled surfaces;
for normal, utility and commuter category aeroplanes
0.3 sec for pedal controlled surfaces.
b. For powercontrolled surfaces the deflection time should be measured.

C. For a&roplanes where the horizontal tail is supported by the vertical tail, the tail surfaces and
their supporting structure including the rear portion of the fuselage should be designed to
withstand the prescribed loadings on the vertical tail and the rollimgment induced by the
horizontal tail acting in the same direction.

d. For Hails, in the absence of a more rational analysis, the rolling moment induced by sideslip or
deflection of the vertical rudder may be computed as follows:

01 nar"Y?T ®» O

where:

Mr = induced rolling moment at horizontal tail (Nm)
S. = area of horizontal tail (m2)

br,. = span of horizontal tail (m)

j = effective sideslip angle of vertical tail (radians)

CS 23.443 Gust loads

ED Decision 2003/14/RM

(@) Verticalsurfaces must be designed to withstand, in unaccelerated flight at speelateral
gusts of the values prescribed fogi CS 23.333(c)

(b) Inaddition, for commuter category aeroplanes, the aeroplane is asstionedicounter derived
gusts normal to the plane of symmetry while in unaccelerated flightsady/ \b and \&. The
derived gusts and aeroplane speeds corresponding to these conditions, as determined by
CX23.341and 23.345 must be investigated. The shape of the gust must be as specified in
C323.333(c)(2)(i)

(c) Inthe absence of a more rational analysis, the gust load must be cochpst®llows:
7 0Q0 YQQWML 6 YL o

5
C

where(

L« = Vertical surface loads (N);

K =— Q6 idd o QUL WDGHRE §
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gt = ——— — a0 @Giwdid wg Q¢
" 2 = Density of air at setevel (kg/n¥)
Y = Derived gust velocity (m/s);
= Air density (Kg/f);
W = the applicable weight of the aeroplane in the particular load case (N);
St = Area of vertical surface in
6t = Mean geometric chord ofttical surface (m);
a: = Lift curve slope of vertical surface (per radian);
K = Radius of gyration in yaw (m);
vt = Distance from aeroplane c.g. to lift centre of vertical surface (m);
g = Acceleration due to gravity (m/sg¢cand
Vv = Aeropane equivalent speed (m/s)

ED Decision 2003/14/RM

For aeroplanes where the horizontal tail is supported by the vertical tail, the tail surfaces and their
supporting structure including the rear portion of thesklage should be designed to withstand the
prescribed loading on the vertical tail and the rolling moment induced by the horizontal tail acting in
the same direction.

For TFtails, in the absence of a more rational analysis, the rolling moment induceddbyogd may
be computed as follows:

01 T[&"Y?COT% 0

where:

Mr = induced rolling moment at horizontal tail
S = area of horizontal tail

B, = span of horizontal tail

U = gust velocity (m/s) as specified@$ 23.333(c)
Kg¢ = gust alleviation factor of vertical tail as specifie€ 23.443(c)

Ly O2YLRzilAyra (WS K2NART 2y it GF Af NBlané thrisughitheli 2 06 S
centreline of the aeroplane fuselage.

CS 23.445 Outboard fins or winglets

ED Decision 2003/14/RM

(@) If outboard fins or winglets are included on the horizontal surfaces or wings, the horizontal
surfaces or wings must be designed forithmaximum load in combination with loads induced
by the fins or winglets and moment or forces exerted on horizontal surfaces or wings by the fins
or winglets.
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(b) If outboard fins or winglets extend above and below the horizontal surface, the criti¢dadaler
surface loading (the load per unit area as determined urdgr23.44hnd 23.443 must be
applied tog

(1) The part of the vertical surfaces above the horizontal aafwith 80% of that loading
applied to the part below the horizontal surface; and

(2) The part of the vertical surfaces below the horizontal surface with 80% of that loading
applied to the part above the horizontal surface;

(c) The endplate effects ofutboard fins or winglets must be taken into account in applying the
yawing conditions o€S 23.444nd23.443to the vertical surfaces in sytaragraph (b).

(d)  When rationd methods are used for computing loads, the manoeuvring load33£3.44bn
the vertical surfaces and the osg horizontal surface load, including induced loads on the
horizontal surface and moments or forceseebed on the horizontal surfaces by the vertical
surfaces, must be applied simultaneously for the structural loading condition.
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AILERONABNDSPECIADEVICES

CS 23.455 Ailerons

ED Decision 2003/14/RM
(@) The ailerons must be designed for the loads tockilthey are subjecteq
(1) Inthe neutral position during symmetrical flight conditions; and

(2) By the following deflections, except as limited by pilot effort, during unsymmetrical flight
conditions:

(i)  Sudden maximum displacement of the aileron cohtb Va. Suitable allowance
may be made for control system deflections.

(i)  Sufficient deflection at & where \¢is more than ¥, to produce a rate of roll not
less than obtained in suparagraph (a)(2)(i).

(i)  Sufficient deflection at ¥to produce arate of roll not less than onthird of that
obtained in sukparagraph (a)(2)(i).

ED Decision 2003/14/RM

a.  For unpowered control surfaces, if a manoeuvre analysis is used to predict the manoeuvring
loads on the lateral control surfaces the time for sudden deflections from neutral position to
the stops or vicerersa may be assumed as:

for aerobatic category aeplanes
0.1 sec for stick controlled surfaces
0.2 sec for wheel controlled surfaces
for normal, utility and commuter aeroplanes
0.2 sec for stick controlled surfaces
0.3 sec for wheel controlled surfaces

b. For powercontrolled surfaces the deflectiotime should be measured.

CS 23.459 Special devices

ED Decision 2003/14/RM

The loading for special devices using aerodynamic surfaces (such as slats and spoilers) must be
determined from test data.
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GROUNROADS

ED Decision 2003/1BM

The limit ground loads specified in this subpart are considered to be external loads and inertia forces
that act upon an aeroplane structure. In each specified ground load condition, the external reactions
must be placed in equilibrium with the lineand angular inertia forces in a rational or conservative
manner.

CS 23.473 Ground load conditions and assumptions

ED Decision 2003/14/RM

(@) The ground load requirements of this subpart must be complied with at the design maximum
weight except thatCS 23.47923.481and 23.483may be complied with at a design landing
weight (the highest weight for landing conditions at the maximumcees velocity) allowed
under subparagraphs (b) and (c).

(b) The design landing weight may be as lovg as

(1) 95% of the maximum weight if the minimum fuel capacity is enough for at leashaife
hour of operation at maximum continuous power plus a cayaequal to a fuel weight
which is the difference between the design maximum weight and the design landing
weight; or

(2) The design maximum weight less the weight of 25% of the total fuel capacity.

(c) The design landing weight of a twémgine aeroplanenay be less than that allowed under sub
paragraph (b) i€
(1) The aeroplane meets the oneengimoperative climb requirements @&S 23.6;7and
(2) Compliance is shown with the fuel jettisoning system requirets@hCS 23.1001

(d) The selected limit vertical inertia load factor at the centre of gravity of the aeroplane for the
ground load conditions prescribed in this subpart may not be less than that which would be
obtained when landing with a descent velocity (V), in feet per sécequal to 4.4 (W/S¥,
except that this velocity need not be more than 3.0 m (10 ft) per second and may not be less
than 2.1 m (7 ft) per second.

(e) Wing lift not exceeding twohirds of the weight of the aeroplane may be assumed to exist
throughout the landing impact and to act through the centre of gravity. The ground reaction
load factor may be equal to the inertia load factor minus the ratio of the above assumed wing
lift to the aeroplane weight.

() If energy absorption tests are made to determitiee limit load factor corresponding to the
required limit descent velocities, these tests must be made u@&23.723(a)

(g) Noinertia load factor used for design purposes may be less than 2.67, nor may trgrdiomit
reaction load factor be less than 2.0 at design maximum weight, unless these lower values will
not be exceeded in taxying at speeds up to takiespeed over terrain as rough as that expected
in service.
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CS 23.477 Landing gear arrangement

ED Decisn 2003/14/RM

CX23.479to 23.483 or the conditions inAppendix C apply to aeroplanes with conventional
arrangements of main andose gear, or main and tail gear.
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APPENDIXCC BASIALANDINGCONDITIONS

C23.1 Basic landing conditions

ED Decision 2003/14/RM

Tail wheel type Nose wheel type
Levellanding
Condition . Taildown Lgve_l 'a’.’d'”g vl HOSE Taildown
Level landing : with inclined wheel just ;
landing . landing
reactions clear of
ground

Reference paragraph 23.479(a) 23.479(a) 23.481(a)
23.479(a)(1) 23.481(a)(1 ; -
(@) @D 2 (2)(i) (2) and (b)
::/chal component at W nwW nW nw nw
Fore and aft KnW 0 Knw Knw 0
component at c.g.
Lateral component in 0 0 0 0 0

either direction at c.g.

Shock absorber
extension (hydraulic Note (2) Note (2) Note (2) Note (2) Note (2)
shock absorber)

Shock absorber

deflection (rubber or 100% 100% 100% 100% 100%
spring shock absorber

Tyre deflection Static Static Static Static Static
Main wheel loads Vr (n-L)W (n-L)Wb/d (n-L)wa'/d' (n-L)W (n-L)W
(both wheels) Dr KnW 0 KnWa'/d' KnW 0

Tall (nose) wheel Vf 0 (n-L)Wa/d (n-L)Wb'/d' 0 0
loads Df 0 0 KnWhb'/d' 0 0
Notes (2), (3), and (2), (3), and (3) and (4)

(@) (4) 1) @)

NOTE (1) K may be determined as follows: K=0.25 for W=1361 kg (3,000 pounds) or less; K=0.33 for
W=2722 kg (6,000 pounds) or greater, with linear variation of K between these weights.

NOTE (2) For the purpose of design, the maximum load factor is assumed to occur throughout the
shock absorber stroke from 25% deflection to 100% deflection unless otherwise shown and the load
factor must be used with whatever shock absorber extension istmiitical for each element of the
landing gear.

NOTE (3) Unbalanced moments must be balanced by a rational conservative method.
NOTE (4) L is defined@g 23.725(b)

NOTE (5) nis the limit inertia load factatthe c.g. of the aeroplane, selected under CS 23.475(d), (f),
and (g).
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TAIL WHEEL TYPE

SEE NOTE 3

GROUND UNE

TAN™ ok
25 (SEENOTE 1)

LEVEL LANDING

JUST CLEAR OF GROUND

BASIC LANDING CONDITIONS

NOTE: SEE ¢A8 23.481(3) (2)
TAIL DOWN LANDING

CS 23.479 Level landing conditions

ED Decision 2003/14/RM
(@) Foralevel landing, the aeroplane is assumed to be in the following attitudes:
(1) For aeroplanes with tail wheels, a normal level flight attitude;
(2) For aeroplanes with nose wheels, attitudes in which
(i)  The nose and main wheels contact the ground simultaneously; and
(i)  The main wheels contact the ground and the nose wheeligjear of the ground.

The attitude used in subdivision (i) of this gudragraph may be used in the
analysis required under subdivision (ii) of this gavagraph.
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(b)  When investigating landing conditions, the drag components simulating the forceseddai
accelerate the tyres and wheels up to the landing speed {sp)must be properly combined
with the corresponding instantaneous vertical ground reactions, and the foraeatidg
horizontal loads resulting from rapid reduction of the spimdrag lads (springback) must be
combined with vertical ground reactions at the instant of the peak forward load, assuming wing
lift and a tyre sliding coefficient of friction of 0.8. However, the drag loads may not be less than
25% of the maximum vertical groumelaction (neglecting wing lift).

(c) Inthe absence of specific tests or a more rational analysis for determining the wheeipspin
and springback loads for landing conditions, the method set fortppendix Dnust be used.
If Appendix DOs used, the drag components used for design must not be less than those given
by Appendix C

(d) For aeroplanes with tip tanks or large overhung neagsuch as turbpropeller or jet engines)
supported by the wing, the tip tanks and the structure supporting the tanks or overhung masses
must be designed for the effects of dynamic responses under the level landing conditions of
either subparagraph (a)) or (a)(2)(ii). In evaluating the effects of dynamic response, an
aeroplane lift equal to the weight of the aeroplane may be assumed.
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APPENDIO ¢ WHEEISPINUP LOADS

D23.1 Wheel sphup loads

(@)

(b)

(€)

ED Decision 2003/14/RM

The following method for det@nining wheel spirup loads for landing conditions is based on
NACA T.N. 863. However, the drag component used for design may not be less than the drag
load prescribed II€S 23.479(b)

e

p ¢COlw w "Oa ww
i 0

wherecg
R max= maximum rearward horizontal force acting on the wheel (in pounds);

re = effective rolling radius of wheel under impact based on recommended operating tyre
pressure (which may be assumed to be equal to the rollidgusaunder a static load of
nWe) in feet;

Iw =rotation mass moment of inertia of rolling assembly (in slug feet);

V4 = linear velocity of aeroplane parallel to ground at instant of contact (assumed to be
1.2Vsq in feet per second);

Vc = peripheral speed of tyre, if preotation is used (in feet per second) (there must be a
positive means of preotation before prerotation may be considered);

n = effective coefficient of friction (0.80 may be used);

max = Maximum vertical force on whegbounds = W, where W and n) are defined in
C3.725

tz =time interval between ground contact and attainment of maximum vertical force on
wheel (seconds). However, if the value of fax from the aboveequation exceeds
0.8 Fvmax the latter value must be used fof Fax

This equation assumes a linear variation of load factor with time until the peak load is reached
and under this assumption, the equation determines the drag force at the timethieaivheel
peripheral velocity at radius re equals the aeroplane velocity. Most shock absorbers do not
exactly follow a linear variation of load factor with time. Therefore, rational or conservative
allowances must be made to compensate for these variagti@n most landing gears, the time

for wheel spirup will be less than the time required to develop maximum vertical load factor
for the specified rate of descent and forward velocity. For exceptionally large wheels, a wheel
peripheral velocity equal to # ground speed may not have been attained at the time of
maximum vertical gear load. However, as stated above, the dragugpimad need not exceed

0.8 of the maximum vertical loads.

Dynamic sprindpack of the landing gear and adjacent structure a thstant just after the
wheels come up to speed may result in dynamic forward acting loads of considerable
magnitude. This effect must be determined, in the level landing condition, by assuming that the
wheel spinup loads calculated by the methods ofdldppendix are reversed. Dynamic spring
back is likely to become critical for landing gear units having wheels of large mass or high landing
speeds.
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CS 23.481 Tail down landing conditions

ED Decision 2003/14/RM
(@) For atail down landing, the aeroplaigassumed to be in the following attitudes:

(1) For aeroplanes with tail wheels, an attitude in which the main and tail wheels contact the
ground simultaneously.

(2) For aeroplanes with nose wheels, a stalling attitude, or the maximum angle allowing
ground clearance by each part of the aeroplane, whichever is less.

(b) For aeroplanes with either tail or nose wheels, ground reactions are assumed to be vertical,
with the wheels up to speed before the maximum vertical load is attained.

CS 23.483 Oneheel landing conditions

ED Decision 2003/14/RM

For the onewheel landing condition, the aeroplane is assumed to be in the level attitude and to
contact the ground on one side of the main landing gear. In this attitude, the ground reactions must
be the same as those obtained on that side un@&r23.479

CS 23.485 Sideload conditions

ED Decision 2003/14/RM

(@) Forthe sideload condition, the aeroplane is assumed to be in a level attitude with only the main
wheels contacting the ground and with the shock absostand tyres in their static positions.

(b) The limit vertical load factor must be 1.33, with the vertical ground reaction divided equally
between the main wheels.

(c) The limit side inertia factor must be 0.83, with the side ground reaction divided lestlee
main wheels so that

(1) 0.5 (W) is acting inboard on one side; and
(2) 0.33 (W) is acting outboard on the other side.

(d) The side loads prescribed in sphragraph (c) are assumed to be applied at the ground contact
point and the drag loads mayelassumed to be zero.

CS 23.493 Braked roll conditions

ED Decision 2003/14/RM

Under braked roll conditions, with the shock absorbers and tyres in their static positions, the following
applies:

(@) The limit vertical load factor must be 1.33.
(b) The atttudes and ground contacts must be those describe@23.47%r level landings.

(c) Adrag reaction equal to the vertical reaction at the wheel multiplied by a coefficient of friction
of 0.8 must be applied dhe ground contact point of each wheel with brakes, except that the
drag reaction need not exceed the maximum value based on limiting brake torque.
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CS 23.497 Supplementary conditions for tail wheels

ED Decision 2003/14/RM
In determining the ground loads on the tail wheel and affected supporting structures, the following
applies:

(@) For the obstruction load, the limit ground reaction obtained in the tail down landing condition
is assumed to act up and aft through the aate45°. The shock absorber and tyre may be
assumed to be in their static positions.

(b) For the sideload, a limit vertical ground reaction equal to the static load on the tail wheel, in
combination with a side component of equal magnitude, is assumediditien ¢

(1) If a swivel is used, the tail wheel is assumed to be swivelled 90° to the aeroplane
longitudinal axis with the resultant ground load passing through the axle;

(2) If alock, steering device, or shimmy damper is used, the tail wheel is alsmed to be
in the trailing position with the sideload acting at the ground contact point; and

(3) The shock absorber and tyre are assumed to be in their static positions.

(c) If a tail wheel, bumper, or an energy absorption device is provided to show lizoTmoe with
C323.925(b) the following applies:

(1) Suitable design loads must be established for the tail wheel, bumper, or energy
absorption device; and

(2) The supporting structure of the tail wheel, bumperemrergy absorption device must be
designed to withstand the loads established in-galvagraph (c)(1).

CS 23.499 Supplementary conditions for nose wheels

ED Decision 2003/14/RM

In determining the ground loads on nose wheels and affected supporting stascamd assuming that
the shock absorbers and tyres are in their static positions, the following conditions must be met:

(@) For aft loads, the limit force components at the axle mustbe
(1) A vertical component of 2.25 times the static load on the whaet
(2) A drag component of 0.8 times the vertical load.

(b) For forward loads, the limit force components at the axle must be
(1) A vertical component of 2.25 times the static load on the wheel; and
(2) A forward component of 0.4 times the vertidahd.

(c) For sideloads, the limit force components at ground contact must be
(1) A vertical component of 2.25 times the static load on the wheel; and
(2) A side component of 0.7 times the vertical load.

(d) For aeroplanes with a steerable nose wheélah is controlled by hydraulic or other power, at
design takeoff weight with the nose wheel in any steerable position the application of 1.33
times the full steering torque combined with a vertical reaction equal to 1.33 times the
maximum static reactioron the nose gear must be assumed. However, if a torque limiting
device is installed, the steering torque can be reduced to the maximum value allowed by that
device.
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(e) For aeroplanes with a steerable nose wheel, that has a direct mechanical connectiom to
rudder pedals, the mechanism must be designed to withstand the steering torque for the
maximum pilot forces specified ©S 23.397(b)

CS 23.505 Supplementary conditions for-pkanes

ED Decision 2003/14/RM

In determining ground loads for sklanes and assuming that the aeroplane is resting on the ground
with one main ski frozen at rest and the other skis free to slide, a limit side force equal to 0.036 times
the design maximum weight must be applied near thi€ assembly with a factor of safety of 1.

CS 23.507 Jacking loads

ED Decision 2003/14/RM

(@) The aeroplane must be designed for the loads developed when the aircraft is supported on jacks
at the design maximum weight assuming the following load fackmrdanding gear jacking
points at a threepoint attitude and for primary flight structure jacking points in the level
attitude.

(1) Vertical load factor of 1.35 times the static reactions.
(2) Fore, aft and lateral load factors of 0.4 times the vertitalis reactions.

(b) The horizontal loads at the jack points must be reacted by inertia forces so as to result in no
change in the direction of the resultant loads at the jack points.

(c) The horizontal loads must be considered in all combinations witlvéingcal load.

CS 23.509 Towing loads

ED Decision 2003/14/RM
The towing loads must be applied to the design of tow fittings and their immediate attaching structure.

(@) The towing loads specified in sglaragraph (d) must be considered separately. THeads
must be applied at the towing fittings and must act parallel to the ground. In addjtion

(1) A vertical load factor equal to 1.0 must be considered acting at the centre of gravity; and
(2) The shock struts and tyres must be in their static posgion

(b) Fortowing points not on the landing gear but near the plane of symmetry of the aeroplane, the
drag and side tow load components specified for the auxiliary gear apply. For towing points
located outboard of the main gear, the drag and side tow loashponents specified for the
main gear apply. Where the specified angle of swivel cannot be reached, the maximum
obtainable angle must be used.

(c) The towing loads specified in splaragraph (d) must be reacted as follows:

(1) The side component of the vang load at the main gear must be reacted by a side force
at the static ground line of the wheel to which the load is applied.

(2) The towing loads at the auxiliary gear and the drag components of the towing loads at
the main gear must be reacted as folls:

()  Areaction with a maximum value equal to the vertical reaction must be applied at
the axle of the wheel to which the load is applied. Enough aeroplane inertia to
achieve equilibrium must be applied.
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(i)  The loads must be reacted by aeroplane irgert
(d) The prescribed towing loads are as follows, where W is the design maximum weight:

Load
Tow point Position
- Magnitude

Main gear 0.225 W per main 1 Forward, parallel to drag axis
gear unit 2 Forward, at 30° to drag axis
3 Aft, parallel to drag axis
4 Aft, at 30° to drag axis
Auxiliary Swivelled forward ~ 0.3W 5 Forward
Gear 6 Aft
Swivelled Aft 0.3W 7 Forward
8 Aft
Swivelled 45° from 0.15W 9 Forward, in plane, of wheel
forward 10  Aft, inplane of wheel
Swivelled 45° from 0.15W 11 Forward, in plane of wheel
aft 12 Aft, in planeof wheel

CS 23.511 Ground load; unsymmetrical loads on multilecel

units

ED Decision 2003/14/RM
(@) Pivoting loads.The aeroplane is assumed to pivot about one side of the main geargwith
(1) The brakes on the pivoting unit locked; and

(2) Loads corresponding to a limit vertical load factor of 1 and coefficient of friction of 0.8,
applied to the main gear and its sugrting structure.

(b) Unequal tyre loadsThe loads established und&S 23.4710 23.483must be applied in turn,
in a 60/40% distribution, to the dual wheels and tyresacte dual wheel landing gear unit.

(c) Deflated tyre loadsFor the deflated tyre conditioq

(1) 60% of the loads established undeg 23.4710 23.483must be applied in turn to each
wheel in a landing gear unit; and

(2) 60% of the limit drag and sideloads and 100% of the limit vertical load established under
CS 23.48and 23.493o0r lesser vertical load obtained under spbragraph (1), must be
applied in turn to each wheel in the dual wheel landing gear unit.
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WATER.OADS

CS 23.521 Water load conditions

ED Decision 2003/14/RM

(@) The structure of seaplanes and amphitganust be designed for water loads developed during
take-off and landing with the seaplane in any attitude likely to occur in normal operation at
appropriate forward and sinking velocities under the most severe sea conditions likely to be
encountered.

(b) Unless a rational analysis of the water loads is m&&23.528hrough23.537apply.

CS 23.523 Design weights and centre of gravity positions

ED Decision 2003/14/RM

(@) Design weightsThe water load requirements must be met at each operating weight up to the
design landing weight except that, for the ta&# condition prescribed i€S 23.531the design
water takeoff weight (themaximum weight for water taxi and takaf run) must be used.

(b) Centre of gravity positiond he critical centres of gravity within the limits for which certification
is requested must be considered to reach maximum design loads for each part ebjplarse
structure.

CS 23.525 Application of loads

ED Decision 2003/14/RM
(@) Unless otherwise prescribed, the seaplane as a whole is assumed to be subjected to the loads
corresponding to the load factors specifieddf 23.527

(b) In applying the loads resulting from the load factors prescribedS23.527the loads may be
distributed over the hull or main float bottom (in order to avoid excessive local shear loads and
bending moments at the location of water load application) using pressures not less than those

prescribed inCS 23.533(b)

(c) Fortwin float seaplanes, each float must be treated as an equivalent hull on a fictitious seaplane
with a weight equal to ondalf the weight of the twin float seaplane.

(d) Except in the tak®ff condition of CS 23.531the aerodynamic lift on the seaplane during the
AYLI OG A& FaadzySR (42 6S W 2F GKS ¢gSAIKG 2F GK

CS 23.527 Hull and main float load factors

ED Decision 2003/14/RM

(@) Water reaction load factors nw must beroputed in the following manner:
(1) For the step landing case
0pw
YOI w7

(2) For the bow and stern landing cases
opw o Op
YO w T p i’
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(b) The following values are used:
(1) nw = water reaction load factorf{at is, the water reaction divided by seaplane weight).

(2) G = empirical seaplane operations factor equal to 0.012 (except that this factor may not
be less than that necessary to obtain the minimum value of step load factor of 2.33).

(3) Vso = seaplanstalling speed in knots with flaps extended in the appropriate landing
position and with no slipstream effect.

4 i r 1y3tsS 2F RSIFIR NaasS Id GKS t2y3IAGdzRAYL
determined in accordance with figure 1 Appendix bf CS23.

(5) W = seaplane design landing weight in pounds.

(6) K = empirical hull station weighing factor, in accordance with figure 2pifendix lof
Cs23.

(7) rx=ratio d distance, measured parallel to hull reference axis, from the centre of gravity
of the seaplane to the hull longitudinal station at which the load factor is being computed
to the radius of gyration in pitch of the seaplane, the hull reference axis bestrgight
line, in the plane of symmetry, tangential to the keel at the main step.

(c) For a twin float seaplane, because of the effect of flexibility of the attachment of the floats to
the seaplane, the factor K1 may be reduced at the bow and stern tofQt& value shown in
figure 2 of Appendix lof C&23. This reduction applies only to the design of the carry through
and seaplane structure.
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APPENDIX

Seaplane Loads

ED Decision 2003/14/RM

Bk

oW
[l

Unflared Bottom Flared Bottom

FIGURE 1. PictoridEfinition of angles, dimensions and directions on a seaplane.
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FIGURE 2. Hull station weight factor
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UNFLARED SYMMETRICAL

UNSYMMETRICAL
Distributed Pressure

FIGURE 3. Transverse pressure distribution.
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CS 23.529 Hull and main float landing conditions

ED Decision 2003/14/RM

(@) Symmetrical step, bow, andesh landing For symmetrical step, bow, and stern landings, the
limit water reaction load factors are those computed un@@s 23.52.7 In additiong

(1) For symmetrical step landings, the resultant water load muestabplied at the keel,
through the centre of gravity, and must be directed perpendicularly to the keel line;

(2) For symmetrical bow landings, the resultant water load must be applied at the keel, one
fifth of the longitudinal distance from the bow to thstep, and must be directed
perpendicularly to the keel line; and

(3) For symmetrical stern landings the resultant water load must be applied at the keel, at a
point 85% of the longitudinal distance from the step to the stern post, and must be
directed pergendicularly to the keel line.

(b)  Unsymmetrical landing for hull and single float seaplanes
Unsymmetrical step, bow, and stern landing conditions must be investigated. In adglition

(1) The loading for each condition consists of an upward component andeacomponent
equal, respectively, to 0.75 and 0.25 tatimes the resultant load in the corresponding
symmetrical landing condition; and

(2) The point of application and direction of the upward component of the load is the same
as that in the symmetridaondition, and the point of application of the side component
is at the same longitudinal station as the upward component but is directed inward
perpendicularly to the plane of symmetry at a point midway between the keel and chine
lines.

(c) Unsymmetrichlanding; twin float seaplanesThe unsymmetrical loading consists of an upward
load at the step of each float of 0.75 and a side load @5Qani at one float times the step
landing load reached und€&S 23.527The side load is directed inboard, perpendicularly to the
plane of symmetry midway between the keel and chine lines of the float, at the same
longitudinal station as the upward load.

CS 23.531 Hull and main float talodf condition

ED Decision 2003/14/RM

For the wing and its attachment to the hull or main flaat
(@) The aerodynamic wing lift is assumed to be zero; and

(b) A downward inertia load, corresponding to a load factor computed from the following formula,
must be applied:

6 w
YOdT o T

whereg
n =inertia load factor
Cro= empirical seaplane operations factor equal to 0.004;

Vs1 = seaplane stalling speed (knots) at the design taeveight with the flaps extended in
the appropriate takeoff position;
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(@)

(b)

(€)

j

anglelof dead rise at the main step (degrees); and

W =design water takeff weight in pounds.

CS 23.533 Hull and main float bottom pressures

ED Decision 2003/14/RM

General The hull and main float structure, including frames and bedids, stringers, and
bottom plating, must be designed under this paragraph.

Local pressuregor the design of the bottom plating and stringers and their attachments to the
supporting structure, the following pressure distributions must be applied:

(1)

(@)

For an unflared bottom, the pressure at the chine is 0.75 times the pressure at the keel,
and the pressures between the keel and chine vary linearly, in accordance with figure 3
of Appendix bf CS23. The pressurat the keel (psi) is computed as follows:

0 Q 60 ® .
YoeTl Q
wherec
Pk = pressure (psi) at the keel;
G = 0.00213;
K> = hull station weighing factor, in accordance with figure 2ppendix bf C&23;

Vs1 = seaplane stalling speed (knots) at the design water @fkeveight with flaps
extended in the appropriate takeff position; and

j 1anglelof dead rise at keel, in accordance with figure Apifendix bf CS23.

For a flared bottom, the pressure at the beginning of the flare is the same as that for an
unflared bottom, and the pressure between the chine and the beginning of the flare
varies linearly, in accordance with figure 3 Appendix lof C&3. The pressure
distribution is the same as that prescribed in sadragraph (b)(1) for an unflared bottom
except that the pressure at the chine is computed as follows:

v x 00 @
V) W—
Ywe T
where¢
Pch = pressure (psi) at the chine;
C3 =0.0016;
K2 = hull station weighing factor, in accordance with figure 2ppendix bf CS23;

VS1 = seaplane stalling speed (knots) at the design water-tdkeveight with flaps
extended in the appropriate takeff position; and

j = angle of dead rise at appropriate station.

The area over which these pressures are applied must simulate presswesiog
during high localised impacts on the hull or float, but need not extend over an area that
would induce critical stresses in the frames or in the overall structure.

Distributed pressured-or the design of the frames, keel, and chine structtine, following
pressure distributions apply:
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(1) Symmetrical pressures are computed as follows:
, OUL W
Yo & |
whereg
P =pressure (psi);
C = 0.078 G (with G computed underCS 23.527

Ko = hull station weighing factor, determined in accordance with figure 2mgendix
of CS23;

Vso = seaplane stalling speed (knots) with landing flaps extended in the appropriate
position and with no slipstream eftt; and

j anglelof dead rise at appropriate station.

(2) The unsymmetrical pressure distribution consists of the pressures prescribed-in sub
paragraph (c)(1) on one side of the hull or main float centreline andhaitfeof that
pressure on the otheside of the hull or main float centreline, in accordance with figire
of Appendix bf CS23.

These pressures are uniform and must be applied simultaneously over the entire hull or
main float bottom. The loadsbtained must be carried into the sidewall structure of the
hull proper, but need not be transmitted in a fore and aft direction as shear and bending
loads.

CS 23.535 Aukxiliary float loads

(@)

(b)

ED Decision 2003/14/RM

General Auxiliary floats and their gaichments and supporting structures must be designed for
the conditions prescribed in this paragraph. In the cases specifiparagraphs (b) through

(e), the prescribed water loads may be distributed over the float bottom to avoid excessive local
loads, using bottom pressures not less than thpeescribed in suiparagraph (g)

Step loadingThe resultant water load must be applied in the plane of symmetry of the float at
a point threequarters of the distance from the bow to the step and mustpeependicular to

the keel. The resultant limit load is computed as follows, except that the value of L need not
exceed three times the weight of the displaced water when the float is completely submerged;

6o @7
YOET ip 1o 7

where(
L = limitload (Ib.);
G = 0.0053;

Vso = seaplane stalling speed (knots) with landing flaps extended in the appropriate position
and with no slipstream effect;

W =seaplane design landing weight in pounds;

j aanglelof dead rise at a station % of the distance from the bow to the step, but need not
be less than 15°; and
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ry = ratio of the lateral distance between the centre of gravity and the plane of symmetry of
the float to the radius of gyration in roll.

(0 Bow loading The resultant limit load must be applied in the plane of symmetry of the float at
a point onequarter of the distance from the bow to the step and must be perpendicular to the
tangent to the keel line at that point. The magnitude of theukant load is that specified in
sub-paragraph (b)

(d) Unsymmetrical step loadingThe resultant water load ceists of a component equal to7h
times the load specified in syiaragraph (ajpnd a side component equal tol8p G | y | A Y:¢
the load speciéd in subparagraph (b). The side load must be applied perpendicularly to the
plane of symmetry of the float at a point midway between the keel and the chine.

(e) Unsymmetrical bow loadingThe resultant water load caists of a component equal to1h
times the loadspecified in sulparagraph (b) and a side componentequalte . Gy i (A Y
the load pecified in sukparagraph (c)The side load must be applied perpendicularly to the
plane of symmetry at a point midway between the keel and the chine.

(H  Immersed float conditioThe resultant load must be applied at the centroid of the cross section
of the float at a point oneghird of the digance from the bow to the stepThe limit load
components are as follows:

0 Q1 O QP GLn

W . 070 L WY
O —M8M—
G

0 "w L Wity
i QQQ c

where¢
mass[tensity of water (slugsijt
V  =volume of float (ft);
Cx = coefficient of drag force, equal to 0.133;
Cy = coefficient of side force, equal to 0.106;

K =0.8, excepthat lower values may be used if it is shown that the floats are incapable of
submerging at a speed of 0.8 Vso in normal operations;

Vso =seaplane stalling speed (knots) with landing flaps extended in the appropriate position
and with no slipstream é&ct; and

g = acceleration due to gravity (ft/séc

(g) Float bottom pressuresThe float bottom pressures must be established un@&23.533
except that the value of Kn the formulae may be taken as 1.The angle of dead rise to be
used in determining the float bottom pressureset forth in subparagraph (b)

CS 23.537 Seawing loads

ED Decision 2003/14/RM

Seawing design loads must be based on applicable test data.
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EMERGEN@ANDINGCONDITIONS

CS 23.61 General

ED Decision 2003/14/RM

(@) The aeroplane, although it may be damaged in emergency landing conditions, must be designed
as prescribed in this paragraph to protect each occupant under those conditions.

(b) The structure must be designed to gigach occupant every reasonable chance of escaping
serious injury wherg

(1) Proper use is made of seats, safety belts and shoulder harnesses provided for in the
design;

(2) The occupant experiences the static inertia loads corresponding to the followimagig
load factors:

()  Upward, 3.0g for normal, utility, and commuter category aeroplanes, or 4.5g for
aerobatic category aeroplanes;

(i)  Forward, 9.0g;
(i)  Sideward, 1.5g; and

(iv) Downward, 6.0g when certification to the emergency exit provisions of sub
paragraph23.807(d)(4)s requested; and

(3) The items of mass within the cabin, that could injure an occupant, experience the static
inertialoads corresponding to the following ultimate load factors:

()  Upward, 3.0g;
(i) Forward, 18.0g; and
(i) Sideward, 4.59.

(c) Each aeroplane with retractable landing gear must be designed to protect each occupant in a
landingq

(1) With the wheels retacted;

(2) With moderate descent velocity; and

(3) Assuming, in the absence of a more rational analysis
() A downward ultimate inertia force of 3g; and
(i) A coefficient of friction of 0.5 at the ground.

(d) If it is not established that a turnoves unlikely during an emergency landing, the structure
must be designed to protect the occupants in a complete turnover as follows:

(1) The likelihood of a turnover may be shown by an analysis assuming the following
conditions:

()  The most adverse combiriah of weight and centre of gravity position;
(i)  Longitudinal load factor of 9.0g;

(i)  Vertical load factor of 1.0g; and

Powered by EASA eRules Pagell6of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPARTTC STRUCTU
X E ASA and Commuter Category Aeroplanes (23 EMERGENCY LANC

(Initial issue) CONDITIOM

(iv) For aeroplanes with tricycle landing gear, the nose wheel strut failed with the nose
contacting the ground.

(2) For determinig the loads to be applied to the inverted aeroplane after a turnover, an
upward ultimate inertia load factor of 3.0g and a coefficient of friction with the ground
of 0.5 must be used.

(e) Except as provided @S 23.87(c)the supporting structure must be designed to restrain, under
loads up to those specified in syaragraph (b)(3), each item of mass that could injure an
occupant if it came loose in a minor crash landing.

CS 23.562 Emergency landing dynamic condgi

ED Decision 2003/14/RM

(a) Each seat/restraint system must be designed to protect each occupant during an emergency
landing wherx

(1) Proper use is made of seats, safety belts, and shoulder harnesses provided for the design;
and

(2) The occupant igxposed to the loads resulting from the conditions prescribed in this
paragraph.

(b) Each seat/restraint system, for crew or passenger occupancy during take off and landing, must
successfully complete dynamic tests or be demonstrated by rational analygm®rsed by
dynamic tests, in accordance with each of the following conditions. These tests must be
conducted with an occupant simulated by an anthropomorphic test dummy (ATD), as specified
in Appendix J or an approved equivalent with a nominal weigh7dég7(170 Ib) and seated in
the normal upright position.

(1) Forthe first test, the change in velocity may not be less than 9.4 m (31 ft) per second. The
seat/restraint system must be oriented in its nominal position with respect to the
aeroplane and withthe horizontal plane of the aeroplane pitched up 60°, with no yaw,
relative to the impact vector. For seat/restraint systems to be installed in the first row of
the aeroplane, peak deceleration must occur in not more than 0.05 seconds after impact
and mus reach a minimum of 19¢g. For all other seat/restraint systems, peak deceleration
must occur in not more than 0.06 seconds after impact and must reach a minimum of
15g.

(2) Forthe second test, the change in velocity may not be less than 12.8 m (4296qoexd.
The seat/restraint system must be oriented in its nominal position with respect to the
aeroplane and with the vertical plane of the aeroplane yawed 10°, with no pitch, relative
to the impact vector in a direction that results in the greatest laadthe shoulder
harness. For seat/restraint systems to be installed in the first row of the aeroplane, peak
deceleration must occur in not more than 0.05 seconds after impact and must reach a
minimum of 26g. For all other seat/restraint systems, peak ad@adbn must occur in
not more than 0.06 seconds after impact and must reach a minimum of 21g.

(3) To account for floor warpage, the floor rails of attachment devices used to attach the
seat/restraint system to the airframe structure must be preloaded tsatign with
respect to each other by at least 10° vertically (i.e. pitch out of parallel) and one of the
rails or attachment devices must be preloaded to misalign by 10° in roll prior to
conducting the test defined by stfmragraph (b)(2).
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(c) Compliancewith the following requirements must be shown during the dynamic tests
conducted in accordance with sytaragraph (b).

(1)

(@)

3)
(4)
(5)

(6)

(7)

The seat/restraint system must restrain the ATD although seat/restraint system
components may experience deformation, elongation, piisement, or crushing
intended as part of the design.

The attachment between the seat/ restraint system and the test fixture must remain
intact, although the seat structure may have deformed.

91 OK aK2dzZ RSNI KI NySaa & onNderdurivgot®e impadtB Y Ay 2y
¢KS al¥SGe o6StdG Ydzad NBYFAYy 2y (KS ! ¢5Q48 LJX

The results of the dynamic tests must show that the occupant is protected from serious
head injury.

()  When contact with adjacent seats, structure or otliems in the cabin can occur,
protection must be provided so that head impact does not exceed a head injury
criteria (HIC) of D0O.

(i)  The value of HIC is defined@s
Y

006 & & HoQo

o's

Whereg

tl  isthe initial integration time, expressed in seconds,

t2  is the final integration time, expressed in seconds,

(t2b 4jis the time duration of the major head impact, expressed in seconds, and

a(t) is the resultant deceleration at the centre of gravit§ the head form
expressed as a multiple of g (units of gravity).

(i) Compliance with the HIC limit must be demonstrated by measuring the head
impact during dynamic testing as prescribed in-palbagraphs (b)(1) and (b)(2) or
by a separate showing of cqiance with the head injury criteria using test or
analysis procedures.

Loads in individual shoulder harness straps may not exceed 7947&9 (b). If dual
straps are used for retaining the upper torso, the total strap loads may not exceed 907 kg
(20001b).

The compression load measured between the pelvis and the lumbar spine of the ATD may
not exceed 680 kg (1 500 Ib).

(d) An alternate approach that achieves an equivalent, or greater, level of occupant protection to
that required by this paragiph may be used if substantiated on a rational basis.

ED Decision 2003/14/RM

FAA Advisory Circular No. 23.862provides additional information and guidance concerning an
acceptable means of demonstrating compliance with the requirements of CS 23 regarding dynamic
tests of seat/restraint systems.
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APPENDIXIC ANTHROPOMORPHIESTDUMMIES FOR SHOWINGMPLIANCE
WITH23.562

Subpart A GENERAL

J23.1 Scope

ED Decision 2003/14/RM

This Appendix describes the anthropomorphic test dummies that are to be used for compliance testing
of aeroplane and aeroplane equipment with aeroplane safandards.

J23.2 Purpose

ED Decision 2003/14/RM

The design and performance criteria specified in this Appendix are intended to describe measuring
tools with sufficient precision to give repetitive and correlative results under similar test conditions
and to reflect adequately the protective performance of an aeroplane or item of aeroplane equipment
with respect to human occupants.

J23.3 Application

ED Decision 2003/14/RM

This Appendix does not in itself impose duties or liabilities on any persena déscription of tools
that measure the performance of occupant protection systems required by the safety standards that
incorporate it. It is designed to be referenced by, and become a part of, the test procedures.

J23.4 Terminology

ED Decision 2003/1-M

@ ¢KS GSNY daRdzYYeéés ¢KSYy dzaSR Ay GKAA { dzoLJ NI
AY lyé 20GKS

LI NI ® ¢KS GSNY GRdzYYeeées ¢gKSy dzaSR
dummy described in that part.

(b) Termsdescribing parts &tS RdzyYeé s &dzOK & aKSFRé>X NB GKS

parts of the human body.
Subpart B 50TH PERCENTILE MALE

J23.5 General description.

ED Decision 2003/14/RM

(@) The dummy consists of the component assemblies specified in Figure 1, whigdbsaribed in
their entirety by means of approximately 250 drawings and specifications that are grouped by
component assemblies under the following nine headings:

SA 150 MO7@Right arm assembly

SA 150 MO74 eft arm assembly

SA 150 MO5@umbar spine assnbly

SA 150 M0O6&elvis and abdomen assembly
SA 150 M0O8®Right leg assembly
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SA 150 M08 eft leg assembly

SA 150 MO1Head assembly

SA 150 M02Neck assembly

SA 150 M03&houldefrthorax assembly.

(b) The drawings and specifications referred tathis Appendix that are not set forth in full are
incorporated by reference.

(c) Reserved

(d) Adjacent segments are joined in a manner such that throughout the range of motion and also
under crash impact conditions there is no contact between metal@nents except for
contacts that exist under static conditions.

(e) The structural properties of the dummy are such that the dummy conforms to this Appendix in
every respect both before and after being used in aeroplane tests.

J23.6 Head

ED Decision 20034/RM

(@) The head consists of the assembly shown as number SA 150 M010 in Figure 1 and conforms to
each of the drawings subtended by number SA 150 M010.

(b)  When the head is dropped from a height of 25 cm (10 inches) in accordance with subparagraph
(c),the peak resultant accelerations at the location of the accelerometers mounted in the head
form in accordance witld23.11(bpf this Appendix shall be not less than 210g, and not more
than 260g. The acceleration/tim=urve for the test shall be unimodal and shall lie at or above
the 100g level for an interval not less than 0.9 milliseconds and not more than 1.5 milliseconds.
The lateral acceleration vector shall not exceed 10g.

(c) Test procedure:

(1) Suspend the hahas shown in Figure 2, so that the lowest point on the foreheadimsrh3
Ondp AyOKSao 0St2¢ (GKS t2Saild LRAYG 2y GKS
vertical.

(2) Drop the head from the specified height by means that ensure instant releaseaonto
rigidly supported flat horizontal steel plate, 51 mm (2 inches) thick and 0.6 meter (2 feet)
square, which has a clean, dry surface and any microfinish of not less than 0.2 um (8
microinches) (rms) and not more than 2 um (80 microinches) (rms).

(3) Allow atime period of at least 2 hours between successive tests on the same head.

J23.7 Neck

ED Decision 2003/14/RM

(@) The neck consists of the assembly shown as number SA 150 M020 in Figure 1 and conforms to
each of the drawings subtended by number SA WB20.

(b)  When the neck is tested with the head in accordance with subparagraph (c), the head shall
NREGIFIGS Ay NBFSNBYyOS (G2 GKS LISyRdzZ dzyQa f 2y 3Aidz
of gravity, rotating to the extent specified in the folling table at each indicated point in time,
measured from impact, with a chordal displacement measured at its centre of gravity that is
within the limits specified. The chordal displacement at time T is defined as the straight line
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distance between (1) thposition relative to the pendulum arm of the head centre of gravity at
time zero, and (2) the position relative to the pendulum arm of the head centre of gravity at
time T as illustrated by Figure 3. The peck resultant acceleration recorded at the hocftie
accelerome’g‘ers mounted in the head form in accordance W2RB.11(bpf this Appendix shall

y2i SEOSSR HcadId ¢KS LISYRdz dzy akKlFff y2id NBODJSN
returns to the originakero time position relative to the pendulum arm.

Rotation (degrees) Time (ms)x (2+-08T) gﬁ?ig:ﬁgfggﬁg r51t)

0 0 0.0

30 30 66 (2.6)

60 46 122 (4.8)
Maximum 60 140 (5.5)

60 75 122 (4.8)

30 95 66 (2.6)

0 112 0.0

(c) Test procedure:

(1) az2dzyldi GKS KSIFIR FyR ySO1l 2y I NRARIAR LISy Rdz dz)
YARAIIAGGEHE LXFYS A& OSNILIAOFE |yR O2AyOARS
longitudinal centreline. Mount the neck directly to tipendulum as shown in Figure 4.

(2) Release the pendulum and allow it to fall freely from a height such that the velocity at
impact is 7.2 + 0.6 m/s (23.5 + 2.0 feet per second (fps)), measured at the centre of the
accelerometer specified in Figure 4.

(3) Decelerate the pendulum to a stop with an acceleratiine pulse described as follows:
()  Establish 5g and 20g levels on theaurve.

(i)  Establishtat the point where the rising-acurve first crosses the 5g levelat the
point where the rising-t curve first crosses the 20g levelat the point where the
decaying & curve last crosses the 20g level, apdttthe point where the decaying
a-t curve first crosses the 59 level.

(i)  to-t1 shall be not more than 3 milliseconds.
(iv) ts-to>shal be not less than 25 milliseconds and not more than 30 milliseconds.
(v)  tstsshall be not more than 10 milliseconds.

(vi) The average deceleration betweerand  shall be not less than 20g and not more
than 24q9.

(4) Allow the neck to flex without imact of the head or neck with any object other than the
pendulum arm.

J23.8 Thorax

ED Decision 2003/14/RM

(@) The thorax consists of the assembly shown as number SA 150 M030 in Figure 1, and conforms
to each of the drawings subtended by number SA WB30.

(b) The thorax contains enough unobstructed interior space behind the rib cage to permit the
midpoint of the sternum to be depressed 51 mm (2 inches) without contact between the rib
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cage and other parts of the dummy or its instrumentation, excepirfstruments specified in
subparagraph (d)(7).

(c) When impacted by a test probe conformingX®3.11(apf this Appendix at 4.3 m/s (14 fps) and
at 6.7 m/s (22 fps) in accordance with subparagraph (d) , the thomsst nesist with forces
measured by the test probe of not more than 6480 (1450pounds) and 10008l
(2250pounds), respectively, and shall deflect by amounts not greater than 28 mm (1.1 inches)
and 43 mm (1.7 inches), respectively. The internal hysteinessch impact shall not be less
than 50% and not more than 70%.

(d) Test procedure:

(1) With the dummy seated without back support on a surface as specifig2Biri1(ipf this
Appendix and in the orientation spéieid inJ23.11(ipf this Appendix , adjust the dummy
arms and legs until they are extended horizontally forward parallel to the midsagittal
plane.

(2) Place the longitudinal centre line of the test probe so thasit5 £ 0.3 cm (17.7 £ 0.1
inches) above the seating surface at impact.

(3) Align the test probe specified id23.11(a)of this Appendix so that at impact its
longitudinal centreline coincides within 2° ofahoridoh f  f AyS Ay (G KS RdzYYe
plane.

(4) Adjust the dummy so that the surface area on the thorax immediately adjacent to the
projected longitudinal centre line of the test probe is vertical. Limb support, as needed
to achieve and maintain this origation, may be provided by placement of a steel rod of
any diameter not less than 6.3 mm (cgearter of an inch) and not more than 9.5 mm
(three-eights of an inch), with hemispherical ends, vertically under the limb at its
projected geometric centre.

(5) Impact the thorax with the test probe so that its longitudinal centreline falls within 2° of
I K2NRT 2yGFt tAYyS Ay GKS RdzyryeQa YARAIFIAGGL

(6) Guide the probe during impact so that it moves with no significant lateral, verca
rotational movement.

(7) Measure the horizontal deflection of the sternum relative to the thoracic spine along the
line established by the longitudinal centreline of the probe at the moment of impact,
using a potentiometer mounted inside the sternum.

(8) Measure hysteresis by determining the ratio of the area between the loading and
unloading portions of the force deflection curve to the area under the loading portion of
the curve.

J23.9 Lumbar spine, abdomen, and pelvis

ED Decision 2003/14/RM

(@) The lumbar spine, abdomen and pelvis consist of the assemblies designated as numbers SA 150
MO050 and SA 150 MO060 in Figure 1 and conform to the drawings subtended by these numbers.

(b)  When subjected to continuously applied force in accordance with subpagphdc), the lumbar
spine assembly shall flex by an amount that permits the rigid thoracic spine to rotate from its
initial position in accordance with Figure 11 by the number of degrees shown below at each
specified force level, and straighten upon rembetthe force to within 12° of its initial position
in accordance with Figure 11.
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Flexion (degrees)
0 0
20 125 (28)
30 178 (40)
40 231 (52)

(c) Test procedure:

(1) Assemble the thorax, lumbar spine, pelvic, and upper leg assemblies (above the femur
force transducers), ensuring that all component surfaces are clean, dry, and untreated
unless otherwise specified, and attach them to the horizontal fixture shown ineFigair
the two link rod pins and with the mounting brackets for the lumbar test fixtures
illustrated in Figures 6 to 9.

(2) Attach the rear mounting of the pelvis to the pelvic instrument cavity rear face at the four
Y. in cap screw holes and attach therfr mounting at the femur axial rotation joint.
Tighten the mountings so that the pelliombar adapter is horizontal and adjust the
femur friction plungers at each hip socket joint to 27 Nm (240-jpaiinds) torque.

(3) Flex the thorax forward 50° and therearward as necessary to return it to its initial
position in accordance with Figure 11 unsupported by external means.

(4) Apply a forward force perpendicular to the thorax instrument cavity rear face in the
midsagittal plane 38 cm (15 inches) above thge surface of the pelvitumbar adapter.
Apply the force at any torso deflection rate between -5 and 1.5° per second up to 40° of
flexion but no further, continue to apply for 10 seconds that force necessary to maintain
40° of flexion, and record the faeavith an instrument mounted to the thorax as shown
in Figure 5. Release all force as rapidly as possible and measure the return angle 3 minutes
after the release.

(d)  When the abdomen is subjected to continuously applied force in accordance with sutmatragr
(e), the abdominal forceleflection curve shall be within the two curves plotted in Figure 10.

(e) Test procedure:

(1) Place the assembled thorax, lumbar spine and pelvic assemblies in a supine position on a
flat, rigid, smooth, dry, clean horizonwurface, ensuring that all component surfaces are
clean, dry, and untreated unless otherwise specified.

(2) Place arigid cylinder 15 cm (6 inches) in diameter and 46 cm (18 inches) long transversely
across the abdomen, so that the cylinder is symmetabalut the midsagittal plane, with
its longitudinal centreline horizontal and perpendicular to the midsagittal plane at a point
23.4 cm (9.2 inches) above the bottom line of the buttocks, measured with the dummy
positioned in accordance with Figure 11.

(3) Establish the zero deflection point as the point at which a force of 44.5 N (10 pounds) has
been reached.

(4) Apply a vertical downward force through the cylinder at any rate between 6.3 (0.25) and
8.9 (0.35) mm (inches) per second.

(5) Guide the cylindeso that it moves without significant lateral or rotational movement.
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J23.10 Limbs

ED Decision 2003/14/RM

(@) The limbs consist of the assemblies shown as numbers SA 150 M070, SA 150 M071, SA 150
M080, and SA 150 M081 in Figure 1 and conform to the draxsobtended by these numbers.

(b)  When each knee is impacted at 2.1 m/s (6.9 ft/sec.) in accordance with subparagraph (c) , the
maximum force on the femur shall be not more than 11120 N (2500 pounds) and not less than
8229 N (1850 pounds), with a durati@above 4448 N (1000) pounds of not less than 1.7
milliseconds.

(c) Test procedure:

(1) Seat the dummy without back support on a surface as specifietR®l1(i)of this
Appendix that is 44 + 0.5 cm (17.3 £ 0.2 inglad®ve a horizontal surface, oriented as
specified inJ23.11(ipf this Appendix , and with the hip joint adjustment at any setting
between 1g and 2g. Place the dummy legs in planes parallel to its midsagitta(lpiaee
pivot centreline perpendicular to the midsagittal plane) and with the feet flat on the
horizontal surface. Adjust the feet and lower legs until the lines between the midpoints
of the knee pivots and the ankle pivots are at any angle not less thand@hot more
than 4° rear of the vertical, measured at the centreline of the knee pivots.

(2) Reposition the dummy if necessary so that the rearmost point of the lower legs at the
level 25 mm (one inch) below the seating surface remains at any distandess than
13 cm (5 inches) and not more than 15 cm (6 inches) forward of the forward edge of the
seat.

(3) Align the test probe specified id23.11(a)of this Appendix so that at impact its
longitudinal centrelineoincides within + 2° with the longitudinal certreline of the femur.

(4) Impact the knee with the test probe moving horizontally and parallel to the midsagittal
plane at the specified velocity.

(5) Guide the probe during impact so that it moves with ngnfficant lateral, vertical, or
rotational movement.

J23.11 Test conditions and instrumention

ED Decision 2003/14/RM

(@) The test probe used for thoracic and knee impact tests is a cylinder 15 cm (6 inches) in diameter
that weighs 23.4 kg (51.5 poundagluding instrumentation. Its impacting end has a flat right
face that is rigid and that has an edge radius of 13 mm (0.5 inches).

(b)  Accelerometers are mounted in the head on the horizontal transverse bulkhead shown in the
drawings subkreferenced undemssembly No. SA 150 M010 in Figure 1, so that their sensitive
axes intersect at a point in the midsagittal plane 13 mm (0.5 inches) above the horizontal
bulkhead and 48 mm (1.9 inches) ventral of the vertical mating surface of the skull with the skull
cova. One accelerometer is aligned with its sensitive axis perpendicular to the horizontal
bulkhead in the midsagittal plane and with its seismic mass centre at any distance up to 7.6 mm
(0-3 inches) superior to the axial intersection point. Another acceletenis aligned with its
sensitive axis parallel to the horizontal bulkhead and perpendicular to the midsagittal plane,
and with its seismic mass centre at any distance up to 33 mm (1.3 inches) to the left of the axial
intersection point (left side of dumynis the same as that of man). A third accelerometer is
aligned with its sensitive axis parallel to the horizontal bulkhead in the midsagittal plane, and
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with its seismic mass centre at any distance up to 33 mm (1.3 inches) dorsal to the axial
intersectionpoint.

(c) Accelerometers are mounted in the thorax by means of a bracket attached to the rear vertical
adzNF I OS OKSNBFFAOASNI alF GG OKYSy (i &dz2NFIFOSé0 27
intersect at a point in the midsagittal plane 20.3 mm (ihes) below the upper surface of
the plate to which the neck mounting bracket is attached and 81 mm (3.2 inches)
perpendicularly forward of the surface to which the accelerometer bracket is attached. One
accelerometer has its sensitive axis oriented flatato the attachment surface in the
midsagittal plane, with its seismic mass centre at any distance up to 33 mm (1.3 inches) inferior
to the intersection of the sensitive axes specified above. Another accelerometer has its sensitive
axis oriented paralldo the attachment surface and perpendicular to the midsagittal plane, with
its seismic mass centre at any distance up to 5 mm (0.2 inches) to the right of the intersection
of the sensitive axes specified above. A third accelerometer has its sensitverented
perpendicular to the attachment surface in the midsagittal plane, with its seismic mass centre
at any distance up to 33 mm (1.3 inches) dorsal to the intersection of the sensitive axes specified
above. Accelerometers are oriented with the dumimyhe position specified i823.11(ipf this
Appendix.

(d) A forcesensing device is mounted axially in each femur shaft so that the transverse centreline
of the sensing element is 10.8 cm (4.25 inches) from h&IS Qa OSYy i NB 2F NR G G A

(e) The outputs of acceleration and forsensing devices installed in the dummy and in the test
apparatus specified by this Part are recorded in individual data channels, with channel classes
as follows:

(1) Head accelerationdass 1000.
(2) Pendulum accelerationClass 60.
(3) Thorax accelerationClass 180.
(4) Thorax compressionClass 180.
(5) Femur force Class 600.

()  The mountings for sensing devices have no resonance frequency within a range of 3 times the
frequencyrange of the applicable channel class.

(g) Limb joints are set at 1g, barely restraining the weight of the limb when it is extended
horizontally. The force required to move a limb segment does not exceed 2g throughout the
range of limb motion.

(h)  Performance tests are conducted at any temperature from 19 °C (66°F) to 25.5 °C (78°F) and at
any relative humidity from 10% to 70% after exposure of the dummy to these conditions for a
period of not less than 4 hours.

(i)  For the performance tests speeifl inJ23.8 J23.9and J23.100f this Appendix, the dummy is
positioned in accordance with Figure 11 as follows:

(1) The dummyis placed on a flat, rigid, smooth, clean, dry, horizontal, steel test surface
whose length and width dimensions are not less than 41 cm (16 inches), so that the
RdzyYeQa YARalF3IAGGlIE LIXIFYS A& GSNIAOFE | YyR
points on its lower legs at the level of the test surface are at any distance not less the
13cm (5 inches) and not more than 15 cm (6 inches) forward of the forward edge of the
test surface.

(2) The pelvis is adjusted so that the upper surface of the lurpleduic adapter is horizontal.
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(3) The shoulder yokes are adjusted so that they are at the midpoint of their anteroir
posterior travel with their upper surfaces horizontal.

(4) The dummy is adjusted so that the rear surfaces of the shoulders and buttocks are
tangent to a transverse vertical plane.

(5) The upper legs are positioned symmetrically about the midsagittal plane so that the
distance between the knee pivot bolt heads is 29.5 cm (11.6 inches).

(6) The lower legs are positioned in planes parallel tortfidsagittal plane so that the lines
between the midpoint of the knee pivots and the ankle pivots are vertical.
() ¢KS RdzYyeQa RAYSyarzyas |a &aLISOATASR AYy RNI 6
follows:
(1) With the dummy seated as specified in pabagraph (i), the head is adjusted and secured

so that its occiput is 43 mm (1.7 inches) forward of the transverse vertical plane with the
vertical mating surface of the skull with its cover parallel to the transverse vertical plane.

(2) The thorax is adisted and secured so that the rear surface of the chest accelerometer
mounting cavity is inclined 3° forward of vertical.

(3) Chest and waist circumference and chest depth measurements are taken with the
dummy positioned in accordance with subparagrap{ijjand (2) .

(4) The chest skin and abdominal sac are removed and all following measurements are made
without them.

(5) Seated height is measured from the seating surface to the uppermaost point on the head
skin surface.

(6) Shoulder pivot height is measad from the seating surface to the centre of the arm
elevation pivot.

(7) H-point locations are measured from the seating surface to the centre of the holes in the
pelvis flesh covering in line with the hip motion ball.

(8) Knee pivot distance from the bldine is measured to the centre of the knee pivot bolt
head.

(9) Knee pivot distance from floor is measured from the centre of the knee pivot bolt head
to the bottom of the heel when the foot is horizontal and pointing forward.

(10) Shoulder width measureant is taken at arm elevation pivot centre height with the
centreline between the elbow pivots and the shoulder pivots vertical.

(11) Hip width measurement is taken at widest point of pelvic section.

(k) Performance tests of the same components, segmesgembly, or fully assembled dummy are
separated in time by a period of not less than 30 minutes unless otherwise noted.

(1) Surfaces of dummy components are not painted except as specified in this part or in
drawings subtended by this part.
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FIGURE No. 1
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FIGURE No. 2
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HEAD ROTATION ANGLE

FIGURE No. 3
NECK COMPONENT TEST

NOTE: Leading edge of nack smust be aligned with leading
edge of the pendulum. the

FIGURE No. 4
NECK COMPONENT TEST
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FIGURE No. 5§
LUMBER FLEXION TEST
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FIGURE NO. 7

FIGURE NO. 6,
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FIGURE No. 7
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Appendix J (continued)

FIGURE No. 9
LOADING PLATE - LUMBAR TEST FIXTURE
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FIGURE No 11
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FATIGUEVALUATION

CS 23.571 Metallic pressurised cabin structures

ED Decision 2003/14/RM
(SeeAMC to 23.571 and 23.5Y2

Fornormal, utility, and aerobatic category aeroplanes, the strength, detail design, and fabrication of
the metallic structure of the pressure cabin must be evaluated under one of the following:

(@) A fatigue strength investigation in which the structuresisown by tests, or by analysis
supported by test evidence, to be able to withstand the repeated loads of variable magnitude
expected in service; or

(b) Afail safe strength investigation, in which it is shown by analysis, tests, or both that catastrophic
failure of the structure is not probable after fatigue failure, or obvious partial failure, of a
principal structural element, and that the remaining structures are able to withstand a static
ultimate load factor of 75 percent of the limit load factor at Wonsidering the combined effects
of normal operating pressures, expected external aerodynamic pressures, and flight loads.
These loads must be multiplied by a factor of 1.15 unless the dynamic effects of failure under
static load are otherwise considered

(c) The damage tolerance evaluation@$§ 23.573(b)

CS 23.572 Metallic wing, empennage and associated structures

ED Decision 2003/14/RM
(SeeAMC to 23.571 and 23.5Y2

(@ For normal, utility, and aerobatic category aeroplanes, the strength, detail design, and
fabrication of those parts of the airframe structure whose failure would be catastrophic must
be evaluated under one of the following unless it is shown that thecstire, operating stress
level, materials and expected uses are comparable, from a fatigue standpoint, to a similar design
that has had extensive satisfactory service experience:

(1) A fatigue strength investigation in which the structure is shown by testdy analysis
supported by test evidence, to be able to withstand the repeated loads of variable
magnitude expected in service; or

(2) A failsafe strength investigation in which it is shown by analysis, tests, or both, that
catastrophic failure of thetructure is not probable after fatigue failure, or obvious partial
failure, of a principal structural element, and that the remaining structure is able to
withstand a static ultimate load factor of 75 percent of the critical limit load factor at Vc.
Theseloads must be multiplied by a factor of 1.15 unless the dynamic effects of failure
under static load are otherwise considered.

(3) The damage tolerance evaluation©@§ 23.573(b)
(b) Each evaluation required by thparagraph must:
(1) Include typical loading spectra (e.g. taxi, grotaidground cycles, manoeuvre, gust);

(2) Account for any significant effects due to the mutual influence of aerodynamic surfaces;
and

Powered by EASA eRules Pagel33of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPARTTC STRUCTU
X E ASA and Commuter Category Aeroplanes (23 FATIGUE EVALUAT

(Initial issue)

(3) Consider any significant effects from prdpelkslipstream loading, and buffet from vortex
impingements.

ED Decision 2003/14/RM

In assessing the possibility of ers fatigue failures, the design should be examined to determine
probable points of failure in service. In this examination, consideration should be given, as necessary,
to the results of stress analysis, static tests, fatigue tests, strain gauge stestyd,similar structural
configurations, and service experience. Locations prone to accidental damage or to corrosion should
also be considered.

Unless it is determined from the foregoing examination that the normal operating stresses in specific
regions of the structure are of such a low order that serious damage growth is extremely improbable,
repeated load analysis or tests should be conducted on structure representative of components or
subcomponents of the wing (including canard and tandem wingsglets and control surfaces),
empennage, their carsshrough and attaching structures, fuselage and pressurised cabin, landing
gear, and their related primary attachments.

Test specimens should include structure representative of attachment fittingsrrjudpts, changes
in section, cubouts and discontinuities.

Service experience has shown that special attention should be focused on the design details of
important discontinuities, main attachment fittings, tension joints, splices, andoatg such as
windows, doors, and other openings.

Any method used in the analyses should be supported, as necessary, by tests or service experience.
The nature and extent of tests on complete structures or on portions of the primary structure will
depend upon evidencéom applicable previous design and structural tests, and service experience
with similar structures. The scope of the analyses and supporting test programmes should be agreed
with the Agency.

CS 23.573 Damage tolerance and fatigue evaluation of structur

ED Decision 2003/14/RM

(SeeAMC 23.573(a)(1) & (BAnd AMC 23.573(h)

(@) Composite airframe structureComposite airframe structure must be evaluated under this
paragraph instead of CS paragraf@3s571and23.572 The composite airframe structure, the
failure of which would rsult in catastrophic loss of the aeroplane, in each wing (including
canards, tandem wings, and winglets), empennage, their carrythrough and attaching structure,
moveable control surfaces and their attaching structure, fuselage, and pressure cabin must be
evaluated using the damagelerance criteria prescribed in stgaragraphs (a)(1) through
(a)(4) unless shown to be impractical. If the applicant establishes that datolggance criteria
is impractical for a particular structure, the structure must beleated in accordance with sub
paragraphs (a)(1) and (a)(6). Where bonded joints are used, the structure must also be
evaluated in accordance with sydaragraph (a)(5). The effects of material variability and
environmental conditions on the strength and dbility properties of the composite materials
must be accounted for in the evaluations required by this paragraph.
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(b)

(1)

(@)

3)

(4)

()

(6)

It must be demonstrated by tests, or by analysis supported by tests, that the structure is
capable of carrying ultimate load with damage to the threshold of detectability
considering the inspection procedures employed.

The growth rate or ngrrowth of damage that may occur from fatigue, corrosion,
manufacturing flaws or impact damage, under repeated loads expected in service, must
be established by tests or analysis supported by tests.

The structure must be shown by residual strength tests, or analysis supported by residual
strength tests, to be able to withstand critical limit flight loads, considered as ultimate
loads, with theextent of detectable damage consistent with the results of the damage
tolerance evaluations. For pressurised cabins, the following loads must be withstood:

(i)  Critical limit flight loads with the combined effects of normal operating pressure
and expectedxternal aerodynamic pressures.

(i) The expected external aerodynamic pressures in 1g flight combined with a cabin
differential pressure equal to 1.1 times the normal operating differential pressure
without any other load.

The damage growth, betweemiiial detectability and the value selected for residual
strength demonstrations, factored to obtain inspection intervals, must allow
development of an inspection program suitable for application by operation and
maintenance personnel.

For any bondedqgijnt, the failure of which would result in catastrophic loss of the
aeroplane, the limit load capacity must be substantiated by one of the following
methods:

() The maximum disbonds of each bonded joint consistent with the capability to
withstand the loals in subparagraph (a)(3) must be determined by analysis, test,
or both. Disbonds of each bonded joint greater than this must be prevented by
design features; or

(i)  Proof testing must be conducted on each production article that will apply the
criticallimit design load to each critical bonded joint; or

(i) Repeatable and reliable nondestructive inspection techniques must be established
that ensure the strength of each joint.

Structural components for which the damage tolerance method is showneo b
impractical must be shown by component fatigue tests, or analysis supported by tests, to
be able to withstand the repeated loads of variable magnitude expected in service.
Sufficient component, subcomponent, element, or coupon tests must be done to
estalish the fatigue scatter factor and the environmental effects. Damage up to the
threshold of detectability and ultimate load residual strength capability must be
considered in the demonstration.

Metallic airframe structurelf the applicant elects tose CS 23.571(@r CS 23.572(a)(3)hen

the damage tolerance evaluation must include a determination of the probable locations and
modes of damage due to fatigue, corrosionaecidetal damageThe determination must be

by analysis supported by test evidence andyilable, service experiend@amage at multiple
sites due to fatigue must be included where the design is such that this typeragtacan be
expected to occur The evaluation must incorporate repeated load and static aeslys
supported by test evidencdhe extent of damage for residual strength evaluation at any time
within the operational life of the aeroplane must be consistent with the initial detectalaifity
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subsequengrowth under repeated loadd.he residual strength evaluation must show that the
remaining structure is able to withstand critical limit flight loads, considered as ultimate, with
the extent of detectable damage consistent with the resultls the damage tolerance
evaluationsFor pressurised cabins, the following load must be withstood

(1) The normal operating differential pressure combined with the expected external
aerodynamic pressures applied simultaneously with the flight loading tiondi
specified in this subpart, and

(2) The expected external aerodynamic pressures in 1g flight combined with a cabin
differential pressure equal to 1.1 times the normal operating differential pressure
without any other load.

ED Decision 2003/14/RM

In addition to the guidance material describedAiMC 23.603he following procedure may be adopted

for residual strength tests of structure with buiit barely visible damages (BVID) and visible damages.
Tests should be performed up to limit load level, then the visible damages may be repaired without
substantialy exceeding the original strength or characteristics of the type design and the test should
be continued up to at least* ultimate load level in order to validate the BVID in the unrepaired
structure.

*Experience has shown that continuation of testingtpture should be considered in order to identify failure
modes. Extrapolation by analysis of residual strength tests would not normally be acceptable for further
development of the aeroplane.

ED Decision 2003/14/RM

The damagéolerance evaluation of structure is intended to ensure that, if serious fatigue, corrosion,
or accidental damage occurs within the operational life of the aeroplane, the remainingusewan
withstand reasonable loads without failure or excessive structural deformation until the damage is
detected.

Design features which should be considered in attaining a dasttdgeant structure include the
following:

1. Multiple load path constructin and the use of crack stoppers to control the rate of crack
growth, and to provide adequate residual static strength;

2. Materials and stress levels that, after initiation of cracks, provide a controlled slow rate of
crack propagation combined with high régal strength. For single load path discrete items,
such as control surface hinges, wing spar joints or stabiliser pivot fittings the failure of which
could be catastrophic, it should be clearly demonstrated that cracks starting from material
flaws, manuécturing errors or accidental damage including corrosion have been properly
accounted for in the crack propagation estimate and inspection method;

3. Arrangements of design details to ensure a sufficiently high probability that a failure in any
critical strictural element will be detected before the strength has been reduced below the
level necessary to withstand the loading conditions specifie@3n23.573(Igo as to allow
replacement or repair of the failed elements
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CS 23.574 Metallic damage tolerance and fatigue evaluation of

commuter category aeroplanes

ED Decision 2003/14/RM

For commuter category aeroplanes:

(@) Metallic damage tolerance. An evaluation of the strength, detail design, and fabrication must
show that catastrophic failure due to fatigue, corrosion, defects, or damage will be avoided
throughout the operational life of the aeroplane. This evaluation mibe conducted in
accordance with the provisions 6fS 23.573except as specified in sygaragraph (b), for each
part of the structure that could contribute to a catastrophic failure.

(b) Fatigue (safdife) evduation. Compliance with the damage tolerance requirements of- sub
paragraph (a) is not required if it can be established that the application of those requirements
is impractical for a particular structure. This structure must be shown, by analysis seghpyrt
test evidence, to be able to withstand the repeated loads of variable magnitude expected during
its service life without detectable cracks. Appropriate diffescatter factors must be applied.

CS 23.575 Inspections and other procedures

ED Decisio2003/14/RM

Each inspection or other procedure, based on an evaluation required by CS par&gaptis23.572
23.5730r 23.574 must be established to prevent catastrophic failure and must be included in the
limitations section of the instructions for continued airworthiness requiredCi$y23.1529
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SUBPARDtT DESIGMANDCONSTRUCTION
GENERAL

CS 23.601 General

ED Decision 2003/14/RM

The suitability of each questionable design detail and part having an important bearing on safety in
operations, must be established by tests.

CS 23.603 Materials and workmsimp

ED Decision 2003/14/RM
(a) The suitability and durability of materials used for parts, the failure of which could adversely
affect safety, musg
(1) Be established by experience or tests;

(2) Meet approved specifications that ensure their havihg strength and other properties
assumed in the design data; and

(3) Take into account the effects of environmental conditions, such as temperature and
humidity, expected in service.

(b) Workmanship must be of a high standard.

ED Decision 2003/14/RM

1 Purpose.This AMC sets forth an acceptable means, but not the only means, of showing
compliance with the provisions of @3 regarding airworthiness type cditation
requirements for composite aeroplane structures, involving fitmimforced materials, e.qg.
carbon (graphite), boron, aramid (Kevlar), and glassforced plastics. Guidance information
is also presented on associated quality control and regsdects.

This AMC material is identical, apart from minor editing, to the structural content of FAA
Advisory Circular AC 20.107A, dated 25 April 1984.

The individual CS paragraphs applicable to each AMC paragraph are listed in Table 1 of this AMC.
2 Defnitions

Design Values Material, structural element, and structural detail properties that have been
determined from test data and chosen to assure a high degree of confidence in the integrity of
the completed structure (se€S 23.613(h)

2.1 Allowables Material values that are determined from test data at the laminate or lamina
level on a probability basis (e.g. A or B base values).

2.2 Laminate level design values or allowablestablished from mulply laminae test data
and/or from test data at the lamina level and then established at the laminate level by
test validated analytical methods.
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2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10
2.11

212

2.13

2.14

2.15

Lamina level material propertiegstablished from test data for a singlly or multiply
singledirection oriented lamina layup.

Point designAn element or detail of a specific design which is not considered generically
applicable to other structure for the purpose of substantatie.g. lugs and major joints).
Such a design element or detail can be qualified by test or by a combination of test and
analysis.

Environment. External, noraccidental conditions (excluding mechanical loading)
separately or in combination, that cdre expected in service and which may affect the
structure (e.g. temperature, moisture, UV radiation and fuel).

Degradation The alteration of material properties (e.g. strength, modulus, coefficient of
expansion) which may result from deviations in mfatturing or from repeated loading
and/or environmental exposure.

DiscrepancyA manufacturing anomaly allowed and detected by the planned inspection
procedure. They can be created by processing, fabrication or assembly procedures.

Flaw. A manuacturing anomaly created by processing, fabrication or assembly
procedures.

Damage. A structural anomaly caused by manufacturing (processing, fabrication,
assembly or handling) or service usage. Usually caused by trimming, fastener installation
or foreign object contact.

Impact DamageA structural anomaly created by foreign object impact.

CouponA small test specimen (e.g. usually a flat laminate) for evaluation of basic lamina
or laminate properties or properties of generic structurabtigres (e.g. bonded or
mechanically fastened joints).

Element.A generic element of a more complex structural member (e.g. skin, stringers,
shear panels, sandwich panels. joints, or splices).

Detail. A nongeneric structural element of a moreomplex structural member (e.g.
specific design configured joints, splices, stringers, stringer runouts, or major access
holes).

SubcomponentA major threedimensional structure which can provide complete
structural representation of a section of tial structure (e.g. stulbox, section of a spar,
wing panel, wing rib, body panel, or frames).

ComponentA major section of the airframe structure (e.g. wing, body, fin, horizontal
stabiliser) which can be tested as a complete unit to qualifysthgcture.

3 General

3.1

3.2

This AMC is published to aid the evaluation of certification programmes for composite
applications and reflects the current status of composite technology. It is expected that
this AMC will be modified periodically to reflect technology advances.

The extent of testing and/or analysis and the degree of environmental accountability

required will differ for each structure depending upon the expected service usage, the
material selected, the design margins, the failure criteria, the data base and experienc
with similar structures, and on other factors affecting a particular structure. It is expected
that these factors will be considered when interpreting this AMC for use on a specific
application.
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4

Material and Fabrication Development

4.1

4.2

4.3

4.4

4.5

To provide an@equate design data base, environmental effects on the design properties
of the material system should be established.

Environmental design criteria should be developed that identify the most critical
environmental exposures, including humidity andngerature, to which the material in

the application under evaluation may be exposed. This is not required where existing data
demonstrate that no significant environmental effects, including the effects of
temperature and moisture, exist for material syste and construction details, within the
bounds of environmental exposure being considered. Experimental evidence should be
provided to demonstrate that the material design values or allowables are attained with
a high degree of confidence in the appropéatritical environmental exposures to be
expected in service. The effect of the service environment on static strength, fatigue and
stiffness properties should be determined for the material system through tests (e.qg.
accelerated environmental tests, orofn applicable service data). The effects of
environmental cycling (i.e. moisture and temperature) should be evaluated. Existing test
data may be used where it can be shown directly applicable to the material system.

The material system design valuasadlowables should be established on the laminate
level by either test of the laminate or by test of the lamina in conjunction with & test
validated analytical method.

For a specific structural configuration of an individual component (point desigaign
values may be established which include the effects of appropriate design features (holes,
joints, etc.).

Impact damage is generally accommodated by limiting the design strain level.

Proof of Structurg Static

51

52

5.3

54

The static strength of # composite design should be demonstrated through a
programme of component ultimate load tests in the appropriate environment, unless
experience with similar designs, material systems and loadings is available to
demonstrate the adequacy of the analysispparted by subcomponent tests, or
component tests to agreed lower levels.

The effects of repeated loading and environmental exposure which may result in material
property degradation should be addressed in the static strength evaluation. This can be
shown by analysis supported by test evidence, by tests at the coupon, element or
subcomponent level, or alternatively by relevant existing data.

Static strength structural substantiation tests should be conducted on new structure
unless the critical lad conditions are associated with structure that has been subjected
to repeated loading and environmental exposure. In this case either:

a. The static test should be conducted on structure with prior repeated loading and
environmental exposure, or

b. Coupon/Element/Subcomponent test data should be provided to assess the
possible degradation of static strength after application of repeated loading and
environmental exposure, and this degradation accounted for in the static test or in
the analysis of theesults of the static test of the new structure.

The component static test may be performed in an ambient atmosphere if the effects of
the environment are reliably predicted by subcomponent and/or coupon tests and are
accounted for in the static teslr in the analysis of the results of the static test.
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5.5

5.6

5.7

5.8

The static test articles should be fabricated and assembled in accordance with production
specifications and processes so that the test articles are representative of production
structure.

When the material and processing variability of the composite structure is greater than
the variability of current metallic structures, the difference should be considered in the
static strength substantiation by:

a. Deriving proper allowables or designwes for use in the analysis, and the analysis
of the results of supporting tests, or

b.  Accounting for it in the static test when static proof of structure is accomplished
by component test.

Composite structures that have high static margins of gsafedy be substantiated by
analysis supported by subcomponent, element and/or coupon testing.

It should be shown that impact damage that can be realistically expected from
manufacturing and service, but not more than the established threshold of dstéity

for the selected inspection procedure, will not reduce the structural strength below
ultimate load capability. This can be shown by analysis supported by test evidence, or by
tests at the coupon, element or subcomponent level.

6 Proof of Structure Fatigue/Damage Tolerance

6.1

6.2

The evaluation of composite structure should be based on the applicable requirements
of CS 23.573(aYhe nature and extent of analysis or tests on complete structures and/or
portionsof the primary structure will depend upon applicable previous fatigue/damage
tolerant designs, construction, tests, and service experience on similar structures. In the
absence of experience with similar designs, approved structural development tests of
components, sub components, and elements should be performed. The following
considerations are unigue to the use of composite material systems and should be
observed for the method of substantiation selected. When selecting the damage
tolerance or safe lif@approach, attention should be given to geometry inspectability,
good design practice, and the type of damage/degradation of the structure under
consideration.

Damage Tolerance (R8hfe) Evaluation

6.2.1 Structural details, elements, and subcomporeof critical structural areas should
be tested under repeated loads to define the sensitivity of the structure to damage
growth. This testing can form the basis for validating agrmwth approach to the
damage tolerance requirements. The testing shougtess the effect of the
environment on the flaw growth characteristics and thegrowth validation. The
environment used should be appropriate to the expected service usage. The
repeated loading should be representative of anticipated service usage. The
repeated load testing should include damage levels (including impact damage)
typical of those that may occur during fabrication, assembly, and in service,
consistent with the inspection techniques employed. The damage tolerance test
articles should be falrated and assembled in accordance with production
specifications and processes so that the test articles are representative of
production structure.

6.2.2 The extent of initially detectable damage should be established and be consistent
with the inspectim techniques employed during manufacture and in service. Flaw
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damage growth data should be obtained by repeated load cycling of intrinsic flaws
or mechanically introduced damage. The number of cycles applied to validate a no
growth concept should be statisally significant, and may be determined by load
and/or life considerations. The growth or no growth evaluation should be
performed by analysis supported by test evidence, or by tests at the coupon,
element or sub component level.

6.2.3 The extent of dmage for residual strength assessments should be established.
Residual strength evaluation by component or sub component testing or by
analysis supported by test evidence should be performed considering that damage.
The evaluation should demonstrate thdie residual strength of the structure is
equal to or greater than the strength required for the specified design loads
(considered as ultimate). It should be shown that stiffness properties have not
changed beyond acceptable levels. For thegnowth concet, residual strength
testing should be performed after repeated load cycling.

6.2.4 An inspection programme should be developed consisting of frequency, extent,
and methods of inspection for inclusion in the maintenance plan. Inspection
intervals shoulde established such that the damage will be detected between the
time it initially becomes detectable and the time at which the extent of damage
reaches the limits for required residual strength capability. For the case -of no
growth design concept, inspaon intervals should be established as part of the
maintenance programme. In selecting such intervals the residual strength level
associated with the assumed damage should be considered.

6.2.5 The structure should be able to withstand static loads (carsid as ultimate
loads) which are reasonably expected during the completion of the flight on which
damage resulting from obvious discrete sources occur (i.e. uncontained engine
failures, etc.). The extent of damage should be based on a rational assessment
service mission and potential damage relating to each discrete source.

6.2.6 The effects of temperature, humidity, and other environmental factors which may
result in material property degradation should be addressed in the damage
tolerance evaluation.

6.3 Fatigue (Safd.ife) Evaluation.Fatigue substantiation should be accomplished by
component fatigue tests or by analysis supported by test evidence, accounting for the
effects of the appropriate environment. The test articles should be fabricated and
assembled in accordance with production specifications and processes so that the test
articles are representative of production structure. Sufficient component,
subcomponent, element or coupon tests should be performed to establish the fatigue
scatter andhe environmental effects. Component, subcomponent and/or element tests
may be used to evaluate the fatigue response of structure with impact damage levels
typical of those that may occur during fabrication, assembly, and in service, consistent
with the inspection procedures employed. The component fatigue test may be
performed with an agnanufactured test article if the effects of impact damage are
reliably predicted by sub component and/or element tests and are accounted for in the
fatigue test or in angkis of the results of the fatigue test. It should be demonstrated
during the fatigue tests that the stiffness properties have not changed beyond acceptable
levels. Replacement lives should be established based on the test results. An appropriate
inspection programme should be provided.
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7 Proof of Structureg; Flutter. The effects of repeated loading and environmental exposure on
stiffness, mass and damping properties should be considered in the verification of integrity
against flutter and other aeroelastmechanisms. These effects may be determined by analysis
supported by test evidence, or by tests of the coupon, element or subcomponent level.

8 Additional Considerations

8.1

8.2
8.3
8.4

8.5

8.6

8.7

8.8

TABLE |

Impact DynamicsThe present approach in airframe design is to assure thaipzous

have every reasonable chance of escaping serious injury under realistic and survivable
impact conditions. Evaluation may be by test or by analysis supported by test evidence.
Test evidence includes, but is not limited to, element or sub componeais #nd service
experience. Analytical comparison to conventional structure may be used where shown
to be applicable.

Flammability (See appropriate CS requirements in Table 1 of this AMC.)
Lightning Protection(See appropriate CS requirements in Table 1 of this AMC.)

Protection of StructurdVeathering, abrasion, erosion, ultraviolet radiation, and chemical
environment (glycol, hydraulic fluid, fuel, cleaning agents, etc.) may cause deterioration
in a conposite structure. Suitable protection against and/or consideration of degradation
in material properties should be provided for and demonstrated by test.

Quality Contral An overall plan should be established and should involve all relevant

disciplines (i.e. engineering, manufacturing and quality control). This quality control plan

should be responsive to special engineering requirements that arise in individual parts or
areas as a result of potential failure modes, damage tolerance and flaw growth
requirements, loading, inspectability, and local sensitivities to manufacture and

assembly.

Production SpecificationsSpecifications covering material, material processing, and
fabrication procedures should be developed to ensure a basis for fabricafingducible

and reliable structure. The discrepancies permitted by the specifications should be
substantiated by analysis supported by test evidence, or tests at the coupon, element or
subcomponent level.

Inspection and MaintenanceMaintenance manals should include appropriate
inspection, maintenance and repair procedures for composite structures.

Substantiation of RepairWhen repair procedures are provided in maintenance
documentation, it should be demonstrated by analysis and/or test, that methods and
techniques of repair will restore the structure to an airworthy condition.

AMC Paragraphs and related CS texts

AMC Paragraphs C{23 Paragraphs

1 Purpose No relevant CS paragraph
2 Definitions No relevant CS paragraph
3 General No relevant CS paragraph
4 Materials and Fabrication Development 23.603

23.605 23.613

23.619
5 Proof of Structure Static 23.305

23.307(a)
6 Proof of Structure; Fatigue/Damage Tolerance 23.573(a)
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AMC Paragraphs and related CS texts

AMC Paragraphs CS23 Paragraphs

7 Proof of Structureg Flutter 23.629
8 Additional Considerations

8.1 Impact Dynamics 23.561
23.601
23.721
23.783(c)(5) and(e)
23.785 23.787
23.807
23.963(f)
8.2 Flammability 23.609(a)
23.853 23.855 23.863
23.865
23.903(d)(2)(i) and (e)(2)
23.967(d)
23.1121(c)
23.1181
23.1182
23.1183
23.1189(b)(2)
23.1191
23.1193(c),(d),(e),(f)and(g)
8.3 Lightning Protection 23.609
23.867
23.954
8.4 Protection Structure 23.609
23.1529

8.5 Quality Control **

8.6 Production Specifications 23.603
23.605

CS 23.605 Fabrication methods

ED Decision 2003/14/RM

(@) The methods of fabrication used must produmensistently sound structures. If a fabrication
process (such as gluing, spot welding, or Hesdting) requires close control to reach this
objective, the process must be performed under an approved process specification.

(b) Each new aircraft fabricatiomethod must be substantiated by a test programme.

CS 23.607 Fasteners

ED Decision 2003/14/RM

(@) Each removable fastener must incorporate two retaining devices if the loss of such fastener
would preclude continued safe flight and landing.

(b) Fastenersand their locking devices must not be adversely affected by the environmental
conditions associated with the particular installation.

(c) No selflocking nut may be used on any bolt subject to rotation in operation unless-#riotion
locking device issed in addition to the selbcking device.
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ED Decision 2003/14/RM

Locking devices of fasteners installed in engine compartments or other compartments affected by
temperature and/or vibration should be of a type and material whishot influenced by such
temperatures encountered under normal operating conditions.

CS 23.609 Protection of structure

ED Decision 2003/14/RM

Each part of the structure must

(@) Be suitably protected against deterioration or loss of strength in serdue to any cause,
includingg

(1) Weathering;
(2) Corrosion; and
(3) Abrasion; and

(b) Have adequate provisions for ventilation and drainage.

CS 23.611 Accessibility provisions

ED Decision 2003/14/RM

For each part that requires maintenance, inspection, or other servicing, appropriate means must be
incorporated into the aircraft design to allow such servicing to be accomplished.

ED Decision 2003/14/RM

1 Non-destrudive inspection aids may be used to inspect structural elements where it is
impracticable to provide means for direct visual inspection if it is shown that the inspection is
effective and the inspection procedures are specified in the Maintenance Manyairee by
CS 23.1529

2 For inspections repeated at short intervals (such asflght or daily inspections) the means of
inspection should be simple, e.g. visual with the aid of easily removable or hinged pacelss
However, for inspections required only a few times, for example once or twice in the lifetime of
the aeroplane some disassembly of structure, e.g. deriveting a small skin panel may be
acceptable.

CS 23.613 Material strength properties and desigaues

ED Decision 2003/14/RM

(a) Material strength properties must be based on enough tests of material meeting specifications
to establish design values on a statistical basis.

(b) The design values must be chosen to minimise the probabilitytrottural failure due to
material variability. Except as provided in subparagraph (e), compliance with this paragraph
must be shown by selecting design values that assure material strength with the following
probability:
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(1) Where applied loads are everdlly distributed through a single member within an
assembly, the failure of which would result in loss of structural integrity of the
component; 99% probability with 95% confidence.

(2) For redundant structure, in which the failure of individual elementsuld result in
applied loads being safely distributed to other load carrying members; 90% probability
with 95% confidence.

(c) The effects of temperature on allowable stresses used for design in an essential component or
structure must be considered whetbermal effects are significant under normal operating
conditions.

(d) The design of structure must minimise the probability of catastrophic fatigue failure, particularly
at points of stress concentration.

(e) Design values greater than the guaranteed MidzY Q& NXBIjdzA NBR o6& GKAa LI

GKSNBE 2yfeé 3Jdzr NI YGSSR YAYAYdzy @FfdzSa | NB y2NY

material is made in which a specimen of each individual item is tested before use to determine
that the actual strength pperties of the particular item will equal or exceed those used in
design.

ED Decision 2003/14/RM

Material specifications should be those contained in documents accepted either specifically by th
Agency or by having been prepared by an organisation or a person which the Agency accepts has the
necessary capabilities.

Such specifications are for example:

1  MilcHDBKp WaSilfftAO alGSNAIFIfa YR 9ftSYSyGa F2NJ Cf

2 MilcHDBKm T f Wa G A O&a F2NJ Cf A3KG +SKAOf SaqQ
3 MIGHDBKH 0 W/ 2Y L2 aA (S /2yadNHzOGA2y F2NJ Cf A3IKI
4 ANGMYy W5SaA3dy 2F 222R | ANDONF T4 { G4NHzOG dzZNB & Q

In defining design properties the material specification values must be modified and/or extended as
necessary by the aéggner to take account of manufacturing practices (e.g., methods of construction,
forming, machining and subsequent heat treatment).

For composite structure &8 AMC23.603 contains guidance information relevanib the
requirements ofCS 23.613

CS 23.619 Special factors

ED Decision 2003/14/RM

The factor of safety prescribed @5 23.308wust be multiplied by the highest pemtnt special factors
of safety prescribed i€S 23.621o 23.625for each part of the structure whose strengthgis

(1) Uncertain;
(2) Likely to deteriorate in servideefore normal replacement; or

(3) Subject to appreciable variability because of uncertainties in manufacturing processes or
inspection methods.
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CS 23.621 Casting factors

ED Decision 2003/14/RM

(@) GeneralThe factors, tests and inspections spedifie sib-paragraphs (b) to (dhust be applied
in addition to those necessary to eblesh foundry quality controlThe inspections musheet
approved specificationsSubparagraphs (c) and (d) apply to any structural castings except
castings that are pressuregted as parts of hydraulic or other fluid systems and do not support
structural loads.

(b) Bearing stresses and surfac&he casting factors specified in sparagraphs (c) and (d)

(1) Need not exceed 1.25 with respect to bearing stresses regardieise method of
inspection used; and

(2) Need not be used with respect to the bearing surfaces of a part whose bearing factor is
larger than the applicable casting factor.

(c) Critical castingsFor each casting whose failure would preclude continued flafat and
landing of the aeroplane or result in serious injury to occupants, the following apply:

(1) Each critical casting must either

()  Have a casting factor of not less than 1.25 and receive 100% inspection by visual,
radiographic and either magtie particle, penetrant or other approved equivalent
non-destructive inspection method or

(i) Have a casting factor of not less than 2.0 and receive 100% visual inspection and
100% approved nondestructive inspection. When an approved quality control
procedure is established and an acceptable statistical analysis supports reduction,
non-destructive inspection may be reduced from 100%, and applied on a sampling
basis.

(2) For each critical casting with a casting factor less than 1.50, three sample castisigs m
be static tested and shown to meet

()  The strength requirements d€S 23.30%t an ultimate load corresponding to a
casting factor of 1.25; and

(i)  The deformation requirements @S 23.304t a load of 1.15 times the limit load.

(3) Examples of these castings are structural attachment fittings, parts of flight control
systems, control surface hinges and balance weight attachments, seat, berth, safety belt
and fuel and oil tank supports and attachments and cabin pressure valves.

(d) Non critical castingg-or each casting other than those specified in-pakagraph (c) or (e), the
following apply:

(1) Except as provided in sygaragraph (2) and (3), the castingtiars and corresponding
inspections must meet the following table:

Casting factor

2.0 or more 100% visual.

Less than 2.0 but  100% visual and magnetic particle or penetrant or equivalent non
more than 1.5 destructive inspection methods.

1.25to 1.50 100% visual, magnetic particle or penetrant and radiographic or

approved equivalent nowlestructive inspection methods.
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(2) The percentage of castings inspected by w@ual methods may be reduced below that
specified in sulparagraph (1)vhen an approved quality control procedure is established.

(3) For castings procured to a specification that guarantees the mechanical properties of the
material in the casting and provides for demonstration of these properties by test of
coupons cut fronthe castings on a sampling basis

() A casting factor of 1.0 may be used; and

(i)  The castings must be inspected as provided ingartagraph (1) for casting factors
2F amdup (2 wmMPp n-paragrapRc)@S &G SR dzy RSNJ a dzo

(e) Nonstructural castingsCastings used for nestructural purposes do natequire evaluation,
testing or close inspection.

CS 23.623 Bearing factors

ED Decision 2003/14/RM

(@) Each part that has clearance (free fit) and that is subject to pounding or vibration, must have a
bearng factor large enough to provide for the effects of normal relative motion.

(b)  For control surface hinges and control system joints, compliance with the factors prescribed in
CS 23.65and23.693respectively, meets paragraph (a).

CS 23.625 Fitting factors

ED Decision 2003/14/RM

For each fitting (a part or terminal used to join one structural member to another), the following
applies:

(@) For each fitting whose strengtls not proven by limit and ultimate load tests in which actual
stress conditions are simulated in the fitting and surrounding structures, a fitting factor of at
least 1.15 must be applied to each partcof

(1) The fitting;
(2) The means of attachment; and
(3) The bearing on the joined members.

(b) No fitting factor need be used for joint designs based on comprehensive test data (such as
continuous joints in metal plating, welded joints and scarf joints in wood).

(c) Foreach integral fitting, the part mue treated as a fitting up to the point at which the section
properties become typical of the member.

(d) For each seat, berth, safety belt and harness, its attachment to the structure must be shown,
by analysis, tests, or both, to be able to withstane thertia forces prescribed i8S23.561
multiplied by a fitting factor of 1.33.

CS 23.627 Fatigue strength

ED Decision 2003/14/RM

The structure must be designed, as far as practicable, to avoid points of stressntration where
variable stresses above the fatigue limit are likely to occur in normal service.
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CS 23.629 Flutter

ED Decision 2003/14/RM

(&) It must be shown by the methods of (b) and either (c) or (d), that the aeroplane is free from
flutter, control reversal and divergence for any condition of operation within the limit V
envelope and at all speeds up to the speed specified for the selected method. In addition

(1) Adequate tolerances must be established for quantities which affect flutterdivod
speed, damping, mass balance and control system stiffness; and

(2) The natural frequencies of main structural components must be determined by vibration
tests or other approved methods.

(b)  Flight flutter tests must be made to show that the aeropl@&ee from flutter, control reversal
and divergence and to show by these tests that

(1) Proper and adequate attempts to induce flutter have been made within the speed range
up to \b;

(2) The vibratory response of the structure during the test indisdteedom from flutter;
(3) A proper margin of damping exists at; énd
(4) There is no large and rapid reduction in damping sis ¥pproached.

(c) Any rational analysis used to predict freedom from flutter, control reversal and divergence must
coverall speeds up to 1.2pV

(d) Compliance with the rigidity and mass balance criteria (pagk?)4in Airframe and Equipment

A x4 A x

9YAAYSSNAYI wSLERNI b2d np ola O2NNBOGSRO aG{AY
the Federal Aviation Administratiom)ay be accomplished to show that the aeroplane is free
from flutter, control reversal, or divergencegf

(1) W/Mpforthe aeroplane is less than 482 km/h (260 knots) (EAS) and less than Mach 0.5;

(2) The wing and aileron flutter prevention criteria, eepresented by the wing torsional
stiffness and aileron balance criteria, are limited to use to aeroplanes without large mass
concentrations (such as engines, floats, or fuel tanks in outer wing panels) along the wing
span; and

(3) The aeroplaneg,
()  Does not have a-Tail or other unconventional tail configurations;

(i)  Does not have unusual mass distributions or other unconventional design features
that affect the applicability of the criteria; and

(i)  Has fixedfin and fixedstabiliser surfaces.
(e) Forturbopropeller powered aeroplanes, the dynamic evaluation must include

(1) Whirl mode degree of freedom which takes into account the stability of the plane of
rotation of the propeller and significant elastic, inertial and aerodynamic forces; and

(2) Propeller, engine, engine mount and aeroplane structure stiffness and damping
variations appropriate to the particular configuration.

(H  Freedom from flutter, control reversal and divergence up #M6 must be shown as follows:

(1) For aeroplanes thaneet the criteria of sulparagraphs (d)(1) to (d)(3), after the failure,
malfunction, or disconnection of any single element in any tab control system.
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(2) For aeroplanes other than those described in -pabagraph (f)(1), after the failure,
malfunction, @ disconnection of any single element in the primary flight control system,
any tab control system, or any flutter damper.

(g) For aeroplanes showing compliance with the-&aife criteria ofCS 23.57hnd 23.572 the
aeroplane must be shown by analysis to be free from flutter updiVy after fatigue failure,
or obvious patrtial failure of a principal structural element.

(h) For aeroplanes showing compliance with the damtalerance criteria ofCS 23.573the
aeroplane must be shown by analysis to be free from flutter up ¥ with the extent of
damage for which residual strength is demonstrated.

()  For modifications to the typ design which could affect the flutter characteristics compliance
with sub-paragraph (a) must be shown, except that analysis alone, which is based on previously
approved data, may be used to show freedom from flutter, control reversal and divergence for
all speeds up to the speed specified for the selected method.

ED Decision 2003/14/RM

Flight flutter testing is the most satisfactory way of demonstrating freedom from flutter. Therefore
CX3.&29requires for new designed aeroplanes a rational flutter analysis, based on the results of a
ground vibration test, or a simplified analysis of rigidity and mass balance criteria (for specially defined
small aeroplanes), and flight flutter tests perfortheith well instrumented aeroplanes.

Unless the rational analysis or simplified analysis using Airframe and Equipment Engineering Report
No. 45, as specified @S 23.62%nd the model and assumption used therein have been verified by
some flight flutter tests, the validity of such analysis is unknown. The extent of flight flutter testing
depends on the analysis prepared and the experience with similar designs and be@gceed with

the Agency.

To show compliance witleS 23.629(gand CS 23.629(hij)ieeds an analysis using a verified basic
analysis.

Full scale flight flutter test should baried out when the adequacy of flutter analysis has not been
confirmed by previous experience with aeroplanes having similar design features, and when
modifications to the type design have such a significant effect on the critical flutter modes that only
limited confidence could be given to rational analysis alone.

For modifications to the type design which could effect the flutter characteristics, and for derivatives
of existing aeroplanes freedom from flutter, control reversal and divergence may bendhorational
analysis alone, if this analysis (including any Finite Element Model used) has been verified during the
certification of the basic aeroplane model.

Aeroplanes showing compliance with the damaglerance criteria ofCS 23.57%vith the extent of
damage for which residual strength is demonstrated may alter their stiffness and their natural
frequencies of main structural elements; for composite structures this can also happen due to
environmental condibns (temperature and humidity). If no exact measurements are available a
variation in stiffness of at least ¢20% should be assumed.

FAA Advisory Circular AC 23.62PA and in addition for composite structures-Z5AMC 23.603
provide additional information and guidance concerning an acceptable means of demonstrating
compliance with the requirements @S 23.629
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WINGS

CS 23.641 Proof of strength

ED Decision 2003/14/RM

The strength of stressed skin wings must be proven by load tests or by combined structural analysis
and load tests.
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CONTRORURFACES

CS 23.651 Proof of strength

ED Decision 2003/14/RM

(@) Limit load tests of control surfaces are required. These tastst include the horn or fitting to
which the control system is attached.

(b) In structural analyses, rigging loads due to wire bracing must be accounted for in a rational or
conservative manner.

CS 23.655 Installation

ED Decision 2003/14/RM

(@) Movablesurfaces must be installed so that there is no interference between any surfaces, their
bracing or adjacent fixed structure, when one surface is held in its most critical clearance
positions and the others are operated through their full movement.

(b) If an adjustable stabiliser is used, it must have stops that will limit its range of travel to that
allowing safe flight and landing.

CS 23.657 Hinges

ED Decision 2003/14/RM

(@) Control surface hinges, except ball and roller bearing hinges, must have adbastdety of not
less than 6.67 with respect to the ultimate bearing strength of the softest material used as a
bearing.

(b) For ball or roller bearing hinges, the approved rating of the bearing may not be exceeded.

CS 23.659 Mass bhalance

ED Decision 23/14/RM

The supporting structure and the attachment of concentrated mass balance weights used on control
surfaces must be designed for

(@) 24g normal to the plane of the control surface;
(b) 12g fore and aft; and
(c) 12g parallel to the hinge line.
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CONTRORYSTEMS

CS 23.671 General

ED Decision 2003/14/RM

(@) Each control must operate easily, smoothly and positively enough to allow proper performance
of its functions.

(b) Controls must be arranged and identified to provide for convenienceperation and to
prevent the possibility of confusion and subsequent inadvertent operation.

ED Decision 2003/14/RM

In designing and manufacturing control systems attention should be given to minimise friction in the
systems and to avoid jamming and interference with other parts in operation, due to vibration and
accelerations.

CS 23.672 Stability augmentation and automatic and power

operated systems

ED Decision 2003/14/RM

If the functioning of stability augmentation or other automatic or povegrerated systems is
necessary to show compliance with the flight characteristics requirements -@8C8&8ich systems
must comply withCS 2371 and the following:

(@) A warning, which is clearly distinguishable to the pilot under expected flight conditions without
NEBljdZANRY 3 GKS LIAT206Qa FiGSydA2ys Ydzad 0SS LINEC
system or in any other automaticr poweroperated system that could result in an unsafe
condition if the pilot were not aware of the failure. Warning systems must not activate the
control system.

(b) The design of the stability augmentation system or of any other automatic or popenated
system must permit initial counteraction of failures without requiring exceptional pilot skill or
strength, by either the deactivation of the system, or a failed portion thereof, or by overriding
the failure by movement of the flight controls in the moal sense.

(c) It must be shown that after any single failure of the stability augmentation system or any other
automatic or powetoperated systentg

(1) The aeroplane is safely controllable when the failure or malfunction occurs at any speed
or altitude wthin the approved operating limitations that is critical for the type of failure
being considered;

(2) The controllability and manoeuvrability requirements ofZ3Sare met within a practical
operational flight envelope (for example, speed, altitude, normaaceleration, and
aeroplane configuration) that is described in the Aeroplane Flight Manual; and

(3) The trim, stability, and stall characteristics are not impaired below a level needed to
permit continued safe flight and landing.
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CS 23.673 Primary fhg controls

ED Decision 2003/14/RM

(@) Primary flight controls are those used by the pilot for the immediate control of pitch, roll and
yaw.

CS 23.675 Stops

ED Decision 2003/14/RM

(@) Each control system must have stops that positively limit the rangeotibn of each movable
aerodynamic surface controlled by the system.

(b) Each stop must be located so that wear, slackness, orupkadjustments will not adversely
affect the control characteristics of the aeroplane because of a change in the rangdaufes
travel.

(c) Each stop must be able to withstand any loads corresponding to the design conditions for the
control system.

CS 23.677 Trim systems

ED Decision 2003/14/RM

(@) Proper precautions must be taken to prevent inadvertent, improper, or abtuipt tab
operation. There must be means near the trim control to indicate to the pilot the direction of
trim control movement relative to aeroplane motion. In addition, there must be means to
indicate to the pilot the position of the trim device with regpéo both the range of adjustment
and, in the case of lateral and directional trim, the neutral position.

This means must be visible to the pilot and must be located and designed to prevent confusion.

The pitch trim indicator must be clearly marked witlp@sition or range within which it has
been demonstrated that takeff is safe for all centre of gravity positions and each flap position
approved for takeoff.

(b) Trimming devices must be designed so that, when any one connecting or transmitting element
in the primary flight control system fails, adequate control for safe flight and landing is available
with ¢

(1) For singleengine aeroplanes, the longitudinal trimming devices; or
(2) Fortwinengine aeroplanes, the longitudinal and directional trimmileyices.

(c) Tab controls must be irreversible unless the tab is properly balanced and has no unsafe flutter
characteristics. Irreversible tab systems must have adequate rigidity and reliability in the
portion of the system from the tab to the attachment the irreversible unit to the aeroplane
structure.

(d) It must be demonstrated that the aeroplane is safely controllable and that the pilot can perform
all the manoeuvres and operations necessary to effect a safe landing following any probable
powered trm system runaway that reasonably might be expected in service, allowing for
appropriate time delay after pilot recognition of the trim system runaway. The demonstration
must be conducted at the critical aeroplane weights and centre of gravity positions.
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CX23.679 Control system locks

ED Decision 2003/14/RM
If there is a device to lock the control system
(&) It must give an unmistakable warning when the lock is engaged; and
(b) There must be a means

(1) Automatically disengage the device when gilot operates the primary flight controls in
a normal manner; or

(2) Limit the operation of the aeroplane, when the device is engaged, in a manner that is
apparent to the pilot prior to takeff.

(c) The device must have a means to preclude the possibitt becoming inadvertently engaged
in flight.

CS 23.681 Limit load static tests

ED Decision 2003/14/RM
(@) Compliance with the limit load requirements of-28must be shown by tests in which

(1) The direction of the test loads produces the mesvere loading in the control system;
and

(2) Each fitting, pulley and bracket used in attaching the system to the main structure is
included.

(b) Compliance must be shown (by analyses or individual load tests) with the special factor
requirements for comntol system joints subject to angular motion.

CS 23.683 Operation tests

ED Decision 2003/14/RM

(@ It must be shown by operation tests that, when the controls are operated from the pilot
compartment with the system loaded as prescribed in-pabagraph (b)the system is free
from ¢

(1) Jamming;

(2) Excessive friction;

(3) Excessive deflection.
(b) The prescribed test loads age

(1) For the entire system, loads corresponding to the limit air loads on the appropriate
surface, or the limit pilot forces iBS 23.397(bwhichever are less; and

(2) For secondary controls, loads not less than those corresponding to the maximum pilot
effort established unde€S 23.405
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ED Decision 2003/14/RM

One method, but not the only one, for showing compliance with the requiremen&323.68% as
follows:

Conduct the control system operation tests by operating thetims from the pilot's compartment
with the entire system loaded so as to correspond to the limit control forces established by the
regulations for the control system being tested. The following conditions should be met:

(1) Under limit load, check eadontrol surface for travel and detail parts for deflection. This may
be accomplished as follows:

()  Support the control surface being tested while positioned at the neutral position.

(i)  Load the surface using loads corresponding to the limit contrae®established in the
regulations.

(i) Load the pilot's control until the control surface is just off the support.

(iv) Determine the available travel which is the amount of movement of the surface from
neutral when the control is moved to the systenost

(v) The above procedure should be repeated in the opposite direction.

(vi) The minimum control surface travel from the neutral position in each direction being
measured should be 10 percent of the control surface travel measured with no load on
the surface.

Regardless of the amount of travel of the surface when under limit load, the aircraft should have
adequate flight characteristics as specified in paragraph 23.141. Any derivative aircraft of a
previous type certificated aircraft need not exceed thanirol surface travel of the original
aircraft; however, the flight characteristics should be fight tested to ensure compliance.

(2) Under limit load, no signs of jamming or of any permanent set of any connection, bracket,
attachment, etc., may be present

(3) Friction should be minimised so that the limit control forces and torques specified by the
regulations may be met.

CS 23.685 Control system details

ED Decision 2003/14/RM

(@) Each detail of each control system must be designed and installed tontriewneming, chafing
and interference from cargo, passengers, loose objects, or the freezing of moisture.

(b) There must be means in the cockpit to prevent the entry of foreign objects into places where
they would jam the system.

(c) There must be means farevent the slapping of cables or tubes against other parts.

(d) Each element of the flight control system must have design features, or must be distinctively
and permanently marked, to minimise the possibility of incorrect assembly that could result in
malfunctioning of the control system.
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CS 23.687 Spring devices

ED Decision 2003/14/RM

The reliability of any spring device used in the control system must be established by tests simulating
service conditions unless failure of the spring will not caugeeflor unsafe flight characteristics.

CS 23.689 Cable systems

ED Decision 2003/14/RM

(a) Each cable, cable fitting, tutouckle, splice and pulley used must meet approved specifications.
In additiong

(1) b2 OFofS avYlff SN (Kraybewsedin pfivaryocarol system®B A I Y S (i

(2) Each cable system must be designed so that there will be no hazardous change in cable
tension throughout the range of travel under operating conditions and temperature
variations; and

(3) There must be means fovisual inspection at each fairlead, pulley, terminal and
turnbuckle.

(b) Each kind and size of pulley must correspond to the cable with which it is used. Each pulley must
have closely fitted guards to prevent the cables from being misplaced or fouled,véwem
slack. Each pulley must lie in the plane passing through the cable so that the cable does not rub
against the pulley flange.

(c) Fairleads must be installed so that they do not cause a change in cable direction of more than
3°.

(d) Clevis pinsubject to load or motion and retained only by cotter pins may not be used in the
control system.

(e) Turnbuckles must be attached to parts having angular motion in a manner that will positively
prevent binding throughout the range of travel.

()  Tab contol cables are not part of the primary control system and may be less thamr®.2
0 @zh) diameter in aeroplanes that are safely controllable with the tabs in the most adverse
positions.

CS 23.693 Joints

ED Decision 2003/14/RM

Control system joints (inysh-pull systems) that are subject to angular motion, except those in ball
and roller bearing systems, must have a special factor of safety of not less than 3.33 with respect to
the ultimate bearing strength of the softest material used as a bearingfddim may be reduced to

2.0 for joints in cable control systems. For ball or roller bearings, the approved ratings may not be
exceeded.

CS 23.697 Wing flap controls

ED Decision 2003/14/RM

(a) Each wing flap control must be designed so that, when thelils been placed in any position
upon which compliance with the performance requirements o28% based, the flap will not
move from that position unless the control is adjusted or is moved by the automatic operation
of a flap load limiting device.
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automatic device must give satisfactory flight and performance characteristics under steady or
changing conditions of airspeed, engine power and attitude.

(c) If comgiance withCS 23.145(b)(3)ecessitates wing flap retraction to positions that are not
fully retracted, the wing flap control lever settings corresponding to those positions must be
positively located such that a fieite change of direction of movement of the lever is necessary
to select settings beyond those settings.

CS 23.699 Wing flap position indicator

ED Decision 2003/14/RM
There must be a wing flap position indicator &or
(@) Flap installations with onhyhe retracted and fully extended position, unless

(1) ' RANBOG 2LISNIiGAYy3 YSOKFIYyAaY LINRPPARSE | &as
mechanical linkage is employed; or

(2) The flap position is readily determined without seriously detracting froneotiloting
duties under any flight condition, day or night; and

(b) Flap installation with intermediate flap position;if

(1) Any flap position other than retracted or fully extended is used to show compliance with
the performance requirements of €3;and

(2) The flap installation does not meet the requirements of-gavagraph (a)(1).

CS 23.701 Flap interconnection

ED Decision 2003/14/RM

(@) The main wing flaps and related movable surfaces as a systentmust

(1) Be synchronised by a mechanical intemnection between the movable flap surfaces that
is independent of the flap drive system or by an approved equivalent means; or

(2) Be designed so that the occurrence of any failure of the flap system that would result in
an unsafe flight characteristic tfe aeroplane is extremely improbable; or

(b) The aeroplane must be shown to have safe flight characteristics with any combination of
extreme positions of individual movable surfaces (mechanically interconnected surfaces are to
be considered as a singlerface).

(c) If aninterconnection is used in twingine aeroplanes, it must be designed to account for the
unsymmetrical loads resulting from flight with the engine on one side of the plane of symmetry
inoperative and the remaining engine at tak#f power. For singleengine aeroplanes and twin
engine aeroplanes with no slipstream effects on the flaps, it may be assumed that 100% of the
critical air load acts on one side and 70% on the other.

CS 23.703 Taks&ff warning system

ED Decision 2003/14/RM

For commuter category aeroplanes, unless it can be shown that a lift or longitudinal trim device that
affects the takeoff performance of the aircraft would not give an unsafe taeconfiguration when
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selected out of an approved tal@f position, a tak-off warning system must be installed and must
meet the following requirements:

(@) The system must provide to the pilots an aural warning that is automatically activated during
the initial portion of the takeoff roll if the aeroplane is in a configuiah that would not allow
a safe takeoff. The warning must continue untgl

(1) The configuration is changed to allow safe taig or
(2) Action is taken by the pilot to abandon the ta&é roll.

(b) The means used to activate the system must functiapprly for all authorised takeff power
settings and procedures and throughout the ranges of takeweights, altitudes and
temperatures for which certification is requested.
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LANDINGSEAR

CS 23.721 General

ED Decision 2003/14/RM

For commuter category aeroplanes that have a passenger seating configuration, excluding pilot seats,
of 10 or more, the following general requirements for the landing gear apply:

(@)

(b)

(€)

The main landing gear system must be designed so that if it fails doeettbads during take

off and landing (assuming the overloads to act in the upward and aft directions), the failure
mode is not likely to cause the spillage of enough fuel from any part of the fuel system to
constitute a fire hazard.

Each aeroplane nat be designed so that, with the aeroplane under control, it can be landed
on a paved runway with any one or more landing gear legs not extended without sustaining a
structural component failure that is likely to cause the spillage of enough fuel to tdesi

fire hazard.

Compliance with the provisions may be shown by analysis or test, or both.

CS 23.723 Shock absorption tests

(@)

(b)

ED Decision 2003/14/RM

It must be shown that the limit load factors selected for design in accordanceG&23.473

for take-off and landing weights, respectively, will not be exceeded. This must be shown by
energy absorption tests except that analysis based on tests conducted on a landing gear system
with identical energy absotjpn characteristics may be used for increases in previously
approved takeoff and landing weights.

The landing gear may not fail, but may yield, in a test showing its reserve energy absorption
capacity, simulating a descent velocity of 1.2 timeslitlnét descent velocity, assuming wing lift
equal to the weight of the aeroplane.

CS 23.725 Limit drop tests

(@)

(b)

ED Decision 2003/14/RM

If compliance withCS 23.723(a% shown by free drop tests, these tests mustrhade on the
complete aeroplane, or on units consisting of wheel, tyre and shock absorber, in their proper
relation, from free drop heights not less than those determined by the following formula:

h (m) = - 0.0132 (Mg/3)

However, the free drop height nyanot be less than 0.234 m (9.2 inches) and need not be more
than 0.475 m (18.7 inches).

If the effect of wing lift is provided for in free drop tests, the landing gear must be dropped with
an effective weight equal te

s g2 p b0
v v Q Q
where(

Me = the effective weight to be used in the drop test (kg);

h = Specified free drop height (m);
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d = deflection under impact of the tyre (at the approved inflation pressure) plus the vertical
component of the axle travel relative to the drop mass (m);

M = Mw for main gear units (kg), equal to the static weight on that unit with the aeroplane in
the level attitude (with the nose wheel clear in the case of the nose wheel type
aeroplanes);

M = Mrfor tail gear units (kg), equal to the static weighttbe tail unit with the aeroplane in
the taildown attitude;

M = My for nose wheel units (kg), equal to the vertical component of the static reaction that
would exist at the nose wheel, assuming that the mass of the aeroplane acts at the centre
of gravityand exerts a force of 1.0g downward and 0.33g forward; and

L = the ratio of the assumed wing lift to the aeroplane weight, but not more than 0.667.
g = The acceleration due to gravity (m)s

(c) The limit inertia load factor must be determinedarrational or conservative manner, during
the drop test, using a landing gear unit attitude and applied drag loads, that represent the
landing conditions.

(d) The value of d used in the computation of M subparagraph (b) may not exceed the value
actudly obtained in the drop test.

(e) The limit inertia load factor must be determined from the drop test in-pabagraph (b)
according to the following formula:

™
™

C=| cs
C

where¢

n, = the load factor developed in the drop test (thatis, theaBcBll G A 2y O RGOk ROV AY
in the drop test) plus 1.0; and

Me, M and L are the same as in the drop test computation.

()  The value of n determined in accordance with-gavagraph (€) may not be more than the limit
inertia load factor used in the taling conditions irfCS 23.47.3

CS 23.726 Ground load dynamic tests

ED Decision 2003/14/RM

(@) If compliance with the ground load requirements@$ 23.47% 23.483is shown dynamically
by drop test, one drop test must be conducted that me€ 23.72Bxcept that the drop height
must beg

(1) 2.25times the drop height prescribed@S 23.725(apr
(2) Sufficient to develop 1.5 times the limit load factor.

(b) The critical landing condition for each of the design conditions specifi€®if3.478 23.483
must be used for proof of strength.
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CS 23.727 Reserve energy absorption drop tests

ED Decision 2003/14/RM

(a) If compliance with the reserve energy absorption requirementS$i23.723(h$ shown by free
drop tests, the drop height may not be less than 1.44 times that specifi€&if3.725

(b) If the effect of wing lift is provided for, the usimust be dropped with an effective mass equal
to

0
Q Q
when the symbols and other details are the same &8323.725

0 0

CS 23.729 Landing gear extension and retraction system

ED Decision 2003/14/RM

(&) GeneralFor aeroplanes with retractable landing gear, the following apply:

(1) Each landing gear retracting mechanism and its supporting structure must be designed
for maximum flight load factors with the gear retracted and must be designed for the
combiration of friction, inertia, brake torque and air loads, occurring during retraction at
any airspeed up to 1.6sYwith flaps retracted and for any load factor up to those
specified inCS 23.34%or the flapsextended condition.

(2) The landing gear and retracting mechanism, including the wheel well doors, must
withstand flight loads, including loads resulting from all yawing conditions specified in
C23.35], with the larding gear extended at any speed up to at least lspnaith the
flaps retracted.

(b) Landing gear lockThere must be positive means (other than the use of hydraulic pressure) to
keep the landing gear extended.

(c) Emergency operatiomor a landplane hang retractable landing gear that cannot be extended
manually, there must be means to extend the landing gear in the event of ejther

(1) Any reasonably probable failure in the normal landing gear operation system; or

(2) Any reasonably probable failure & power source that would prevent the operation of
the normal landing gear operation system.

(d) Operation test The proper functioning of the retracting mechanism must be shown by
operation tests.

(e) Position indicatarlf a retractable landing gear ised, there must be a landing gear position
indicator (as well as necessary switches to actuate the indicator) or other means to inform the
pilot that each gear is secured in the extended (or retracted) position. If switches are used, they
must be located and coupled to the landing gear mechanical system in a manner that prevents
Fy SNNRyYyS2dza AYRAOFGAZ2Y 2F SAGKSNI daR26Yy | YyR f
LRAAGAZ2Y S 2NJ 2F adzld yR t 201 SRé JoditorSF OK f I yYRA

(H Landing gear warningFor landplanes, the following aural or equally effective landing gear
warning devices must be provided:

(1) A device that functions continuously when one or more throttles are closed beyond the
power settings normally used for landing approach if the landing gear is not fully
extended and locked. A throttle stop may not be used in place of an aural devicerelf th
is a manual shubff for the warning device prescribed in this paragraph, the warning
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system must be designed so that, when the warning has been suspended after one or
more throttles are closed, subsequent retardation of any throttle to or beyond the
position for normal landing approach will activate the warning device.

(2) A device that functions continuously when the wing flaps are extended beyond the
maximum approach flap position, using a normal landing procedure, if the landing gear
is not fully exended and locked. There may not be a manual giftifor this warning
device. The flap position sensing unit may be installed at any suitable location. The system
for this device may use any part of the system (including the aural warning device) for the
device required in subaragraph (1).

() Equipment located in the landing gear b#ythe landing gear bay is used as the location for
equipment other than the landing gear, that equipment must be designed and installed to
minimise damage.

ED Decision 2003/14/RM

In showing compliance with this requirement, consideration should include the effects that likely
damage from hazards arising from other items of equipment such as high brake temperature and
external sources such as slush, water and tyre burst/loose tyre tread will have on equipment/systems
located on the landing gear or in the landing gear bay that are essential to continued safe flight and
landing.

CS 23.731 Wheels

ED Decision 2003/14/RM

(@) The maximum static load rating of each wheel may not be less than the corresponding static
ground reaction withy,

(1) Design maximum weight; and
(2) Ciritical centre of gravity.

(b) The maximum limit load rating of each wheel must equal or exceed #rdmum radial limit
load determined under the applicable ground load requirements e2&S

CS 23.733 Tyres

ED Decision 2003/14/RM

(@) Each landing gear wheel must have a tyre whose approved tyre ratings (static and dynamic) are
not exceeded;

(1) By aload on each main wheel tyre (to be compared to the static rating approved for such
tyres) equal to the corresponding static ground reaction under the design maximum
weight and critical centre of gravity; and

(2) Byaload on nose wheel tyres (to be conmgzhwith the dynamic rating approved for such
tyres) equal to the reaction obtained at the nose wheel, assuming the mass of the
aeroplane to be concentrated at the most critical centre of gravity and exerting a force
of 1.0 Mg downward and 0.31 Mg forwardlfere Mg is the design maximum weight),
with the reactions distributed to the nose and main wheels by the principles of statics
and with the drag reaction at the ground applied only at wheels with brakes.
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(b)

(€)

If specially constructed tyres are used, theegls must be plainly and conspicuously marked to
that effect. The markings must include the make, size, number of plies and identification
marking of the proper tyre.

Each tyre installed on a retractable landing gear system must, at the maximum Hieetyrie
type expected in service, have a clearance to surrounding structure and systems that is
adequate to prevent contact between the tyre and any part of the structure or systems.

CS 23.735 Brakes

(@)

(b)

(€)

(d)

(€)

ED Decision 2003/14/RM

Brakes must be providedhe landing brake kinetic energy capacity rating of each main wheel
brake assembly must not be less than the kinetic energy absorption requirements determined
under either of the following methods:

(1) The brake kinetic energy absorption requirements mhbstbased on a conservative
rational analysis of the sequence of events expected during landing at the design landing
weight.

(2) Instead of a rational analysis, the kinetic energy absorption requirements for each main
wheel brake assembly may be derivedrir the following formula:

o 2o
C
whereg
KE = Kinetic energy per wheel (Joules);
M = Mass at design landing weight (kg);

V = Aeroplane speed in m/s. V must be not less thag e power off stalling speed
of the aeroplane at sea level, #te design landing weight, and in the landing
configuration; and

N = Number of main wheels with brakes.

Brakes must be able to prevent the wheels from rolling on a paved runway witfotakewer
in the critical engine, but need not prevent movenierithe aeroplane with wheels locked.

During the landing distance determination required ®% 23.75the pressure in the wheel
braking system must not exceed the pressure specified by the brake manufacturer.

If anti-skid devices are installed, the devices and associated systems must be designed so that
no single probable malfunction or failure will result in a hazardous loss of braking ability or
directional control of the aeroplane.

In addition, forcommuter category aeroplanes, the rejected tad# brake kinetic energy
capacity rating of each mainwheel brake assembly must not be less than the kinetic energy
absorption requirements determined under either of the following methods:

(1) The brake kingc energy absorption requirements must be based on a conservative
rational analysis of the sequence of events expected during a rejectecbthilet the
design takeoff weight.

(2) Instead of a rational analysis, the kinetic energy absorption requiremfamtseach
mainwheel brake assembly may be derived from the following formula:
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o 2o
C

whereg
KE =Kinetic energy per wheel (Joules);
M = Mass at design landing weight (kg);

V = Ground speed in m/s associated with the maximum value pkdlected in
accordance wittCS 23.51(c)(1)

N = Number of main wheels with brakes.

ED Decision 2003/14/RM

As specified in the requirement, the pressure on the wheel brake must not exceguiabsure that

is specified by the brake manufacturer. The requirement does not specify how the force that is applied

to the brake pedals is transmitted to the brakes. This means may be mechanical, hydraulic or some
other system, such as an electronic aahtsystem. By clarifying the applicability of the requirements

to the force applied to the wheel brake assembly, it can be applied to any braking system that is

included in the aeroplane design.

CS 23.737 Skis

ED Decision 2003/14/RM

The maximum limit lad rating for each ski must equal or exceed the maximum limit load determined
under the applicable ground load requirements ofZ3S

CS 23.745 Nosef/taiwheel steering

ED Decision 2003/14/RM

(@) If noseftaitlwheel steering is installed, it must be denstrated that its use does not require
exceptional pilot skill during takeff and landing, in croswinds and in the event of an engine
failure or its use must be limited to low speed manoeuvring.

(b) Movement of the pilots steering control must not infere with correct retraction or extension
of the landing gear.
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CS 23.751 Main float buoyancy

ED Decision 2003/14/RM

(@) Each main float must have

(1) A buoyancy of 80% in excess of the buoyancy required by that float to suppanttitsnp
of the maximum weight of the seaplane or amphibian in fresh water; and

(2) Enough watertight compartments to provide reasonable assurance that the seaplane or
amphibian will stay afloat without capsizing if any two compartments of any main float
areflooded.

(b) Each main float must contain at least four watertight compartments approximately equal in
volume.

CS 23.753 Main float design

ED Decision 2003/14/RM

Each seaplane main float must meet the requirement€$f23.521

CS 23.755 Hulls

ED Decision 2003/14/RM

(@) The hull of a hull seaplane or amphibian of 680 k0@ Ib) or more maximum weight must
have watertight compartments designed and arranged so that the hull, auxiliary floats and tyres
(if used), will keep the aeroplane afloat without capsizing in fresh water when

(1) For aeroplanes of 268kg (5000Ib) or more maximum weight, any two adjacent
compartments are flooded; and

(2) For aeroplanes of 680 kg $D01b) up to, but not includin@ 268 kg (300 Ib) maximum
weight, any single compartment is flooded.

(b) Watertight doors in bulkheads may be used for communication between compartments.

CS 23.757 Auxiliary floats

ED Decision 2003/14/RM

Auxiliary floats must be arranged so that whesmpletely submerged in fresh water, they provide a
righting movement of at least 1.5 times the upsetting moment caused by the seaplane or amphibian
being tilted.
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PERSONNBINDCARG@CCOMMODATIONS

ED Decision 2003/14/RM

Foreach pilot compartment

(@) The compartment and its equipment must allow each pilot to perform his duties without
unreasonable concentration or fatigue;

(b)  Where the flightcrew are separated from the passengers by a partition, an opening or openable
window or door must be provided to facilitate communication between flightcrew and the
passengers; and

(c) The aerodynamic controls listed @23.779 excluding cables and control rods, must be
located with respetto the propellers so that no part of the pilot or the controls lies in the
region between the plane of rotation of any inboard propeller and the surface generated by a
line passing through the centre of the propeller hub making an angle of 5° forwalfti afrthe
plane of rotation of the propeller.

CS 23.773 Pilot compartment view

ED Decision 2003/14/RM

(@) Each pilot compartment must be

(1) Arranged with sufficiently extensive clear and undistorted view to enable the pilot to
safely taxi, takeoff, approach, land and perform any manoeuvres within the operating
limitations of the aeroplane.

(2) CNBS FTNRBY 3JIftINB IyR NBFTtSOlA2ya GKIFG O2dz R
must be shown in all operations for which certification is requested; a

(3) Designed so that each pilot is protected from the elements so that moderate rain
O2yRAGA2Yya R2 y20 dzyRdzZ & AYLI AN GKS LIAf20GQ
while landing.

(b) Each pilot compartment must have a means to either removprevent the formation of fog
or frost on an area of the internal portion of the windshield and side windows sufficiently large
to provide the view specified in syfaragraph (a)(1). Compliance must be shown under all
expected external and internal ambieaperating conditions, unless it can be shown that the
windshield and side windows can be easily cleared by the pilot without interruption of normal
pilot duties.

ED Decision 2003/14/RM

See CR3Flight Test GuidParagraph 23.773 Pilot Compartment View.
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CS 23.775 Windshields and windows

ED Decision 2003/14/RM

(SeeAMC 23.775(fand AMC 23.775(9)

(@) The internal panels of windshields and windows must be constructed of a nonsplintering
material, such as nonsplintering safety glass.

(b) The design of windshields, windows and canopies in pressurised aeroplanes must be based on
factors peculiar to hig altitude operation, including

(1) The effects of continuous and cyclic pressurisation loadings;
(2) The inherent characteristics of the material used; and
(3) The effects of temperatures and temperature gradients.

(c) On pressurised aeroplanes, if dédation for operation up to and including 7620 m @30 ft)
is requested, an enclosure canopy including a representative part of the installation must be
subjected to special tests to account for the combined effects of continuous and cyclic
pressurisabn loadings and flight loads, or compliance with the-gaile requirement of sub
paragraph (d) must be shown.

(d) If certification for operation above 7620 m (280 ft) is requested, the windshields, window
panels and canopies must be strong enough tibhstand the maximum cabin pressure
differential loads combined with critical aerodynamic pressure and temperature effects after
failure of any loaetarrying element of the windshield, window panel or canopy.

(e) The windshield and side windows forwardiobkK S LA f 23 Qa ol 01 6KSy KS A
flight position must have a luminous transmittance value of not less than 70%.

()  Unless operation in known or forecast icing conditions is prohibited by operating limitations, a
means must be provided ta@vent or to clear accumulations of ice from the windshield so that
the pilot has adequate view for taxi, takeoff, approach, landing, and to perform any manoeuvres
within the operating limitations of the aeroplane.

(g9) Inthe event of any probable singlailire, a transparency heating system must be incapable of
raising the temperature of any windshield or window to a point where there would be

(1) Structural failure so as to adversely affect the integrity of the cabin; or
(2) A danger of fire
(h) Inaddition for commuter category aeroplanes, the following applies:

(1) Windshield panes directly in front of the pilot(s) in the normal conduct of their duties,
and the supporting structures for these panes must withstand, without penetration, the
impact ofa 0.91 kg (2 Ib) bird when the velocity of the aeroplane relative to the bird along
GKS FSNRLX FySQa FtA3IKG LI GK A& SldzZt (2 (K¢

(2) The windshield panels in front of the pilot(s) must be arranged so that, asstineithgss
of vision through any one panel, one or more panels remain available for use by a pilot
seated at a pilot station to permit continued safe flight and landing.
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ED Decision 2003/14/RM

For windshields and windes that include a transparency heating system, compliance with
CX3.775(f)should include the use @S 23.1309Compliance witl23.1309should be established by
identifying all of the probable malfunctions or single failures that may occur in the system. Any of the
identified malfunctions or failures that would result in an increase of the windshield temperature
should be corrected sthat the temperature rise will not occur, or there should be a means to limit
the temperature rise to a value that is less than the value where the windshield, or the materials
around it, will ignite and burn. The importance of avoiding overheat conditfon acrylic materials
must be strongly emphasised particularly for stretched acrylics in relation to the relaxation
temperature for the material. It should be shown that there will be no occurrences of temperature
rise that will reduce the structural iagrity of the windshield or the structure around it below the
requirements o23.775

ED Decision 2003/14/RM

To comply with this requirement, side panels and/orgilot panelsmay be used, provided it can be
shown that continued safe flight and landing is possible using these panels only, whilst remaining
seated at a pilot(s) station.

The reguirement to safeguard the aeroplane against a bird strike with a relative veloditythp
WYl EAYdzY | LIINRIOK Ffl L) aLJSSRQ A& AYyUuUSYyRSR G2
clarification the speed to be applied should be the maximuafdy normal operation.

CS 23.777 Cockpit controls

ED Decision 2003/14/RM

(@) Each codhit control must be located and (except where its function is obvious) identified to
provide convenient operation and to prevent confusion and inadvertent operation.

(b) The controls must be located and arranged so that the pilot, when seated, has full and
unrestricted movement of each control without interference from either his clothing or the
cockpit structure.

(c) Powerplant controls must be located
(1) For twinengined aeroplanes, on the pedestal or overhead at or near the centre of the
cockpit;
(2) For single and tandem seated singlegine aeroplanes, on the left side console or
instrument panel;

(3) For other singleengine aeroplanes at or near the centre of the cockpit, on the pedestal,
instrument panel, or overhead; and

(4) For aeroplanes with de-by-side pilot seats and with two sets of powerplant controls, on
left and right consoles.

(d) The control location order from left to right must be power (thrust) lever, propeller (rpm
control) and mixture control (condition lever and fuel @it for turbine-powered aeroplanes).
Power (thrust) levers must be at least 25 mm (one inch) higher or longer to make them more
prominent than propeller (rpm control) or mixture controls. Carburettor heat or alternate air
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control must be to the left of the throttleor at least 20 cm (eight inches) from the mixture
control when located other than on a pedestal. Carburettor heat or alternate air control, when
located on a pedestal must be aft or below the power (thrust) lever. Supercharger controls must
be located badw or aft of the propeller controls. Aeroplanes with tandem seating or single
place aeroplanes may utilise control locations on the left side of the cabin compartment;
however, location order from left to right must be power (thrust) lever, propeller (qomtrol)

and mixture control.

(e) Identical powerplant controls for each engine must be located to prevent confusion as to the
engines they control;

(1) Conventional twirengine powerplant controls must be located so that the left control(s)
operates the éft engine and the right control(s) operates the right engine.

(2) On twinengine aeroplanes with front and rear engine locations (tandem), the left
powerplant controls must operate the front engine and the right powerplant controls
must operate the rear |gine.

(H  Wing flap and auxiliary lift device controls must be located
(1) Centrally, or to the right of the pedestal or powerplant throttle control centreline; and
(2) Far enough away from the landing gear control to avoid confusion.

() The landing gar control must be located to the left of the throttle centreline or pedestal
centreline.

(h)  Each fuel feed selector control must comply witB 23.998nd be located and arranged so that
the pilot can see andeach it without moving any seat or primary flight control when his seat is
at any position in which it can be placed.

(1) For a mechanical fuel selector;

()  The indication of the selected fuel valve position must be by means of a pointer
and must provié positive identification and feel (detent, etc.,) of the selected
position.

(i)  The position indicator pointer must be located at the part of the handle that is the
maximum dimension of the handle measured from the centre of rotation.

(2) For electricabr electronic fuel selector;
(i)  Digital controls or electrical switches must be properly labelled.

(i)  Means must be provided to indicate to the flightcrew the tank or function selected.
Selector switch position is not acceptable as a means of indichtiot KS &2 T F ¢
GO0f 2aSRé¢ LI2aAlGA2yYy YdzaAad o0S AYRAOFGSR Ay N
(3) If the fuel valve selector handle or electrical or digital selection is also a fueb#hut

selector, the off position marking must be coloured red. If a separate emergencyp&hut
means is povided, it also must be coloured red.
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CS 23.779 Motion and effect of cockpit controls

ED Decision 2003/14/RM

Cockpit controls must be designed so that they operate in accordance with the following movement
and actuation:

(@) Aerodynamic controls

(1) Primary
Aileron Right (clockwise) for right wing down.
Elevator Rearward for nose up.
Rudder Right pedal forward for nose right.

(2) Secondary

Motion and effect

Flaps (omuxiliarylift ~Forward orup for Flaps up oauxiliary device stowedgarward or

devices) down for flapsdown or auxiliary devicdeployed.
Trim tabs(or Switch motion or mechanicabtation or control to producesimilar
equivalent) rotation of theaeroplane about an axarallel to theaxis control Axis

of roll trim control maybe displaced to accommodat®mfortable
actuation by thepilot. For singleenginedaeroplanes, direction of
LJA f Haid@avement must be in theame sense as aeroplane
response for rudder trim ibnly a portionof a rotationalelement is
accessible.

(b) Powerplant and auxiliary controls

(1) Powerplant

Motion and effect

Power (thrust)ever) Forward to increase forward thrust and rearward to increase rearwi

thrust.
Propellers Forward to increasepm.
Mixture Forward or upward for rich.
Fuel Forward for open.

Carburettor air heat Forward or upward focold.
or alternate air

Supercharger Forward or upward for low blower.
Turbosuperchargers Forward, upward, oclockwise to increase pressure
Rotary controls Clockwise from off to futhn.

(2) Auxiliary

Motion and effect

Fuel tank selector  Right for right tanks, leffor left tanks.
Landing gear Down to extend.
Speed brakes Aft to extend.
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CS 23.781 Cockpit control knshape

ED Decision 2003/14/RM

(@) Flap and landing gear control knobs must conform to the general shapes (but not necessarily
the exact sizes or specific proportions) in the following figure:

FLAP CONTROL KNOB

¥

LANDING GEAR
CONTROL KNOB

(b) Powerplant control knobs must conform to the general shafieg not necessarily the exact
sizes of specific proportions) in the following figures:

QUADRANT
MOUNTED

PANEL
MOUNTED

1O

QL

POWER (THRUST) CONTROL KNOB

LS

RPM CONTROL KNOB

L8 |20

MIXTURE CONTROL KNOB

s | H

CARB HEAT
OR ALTERNATE AIR CONTROL KNOB

A e

SUPERCH.ARGEF‘{ CONTROL KNOB

CS 23.783 Doors

ED Decision 2003/14/RM

(@) Each closed cabin with passenger accommodations must have at least one adequate and easily
accessible external door.

(b) Passenger doors must not be located with respect to any propeller disc or any other potential
hazard so as to endanger persons using that door.

(c) Each external passenger or crew door must comply with the following requirements:

Powered by EASA eRules Pagel72of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART D DESIGN AM
x E ASA and Commuter Category Aeroplanes (23 CONSTRUCTI

(Initial issue) PERSONNEL AND CA

ACCOMMODATIO

(1)

(@)

3)

(4)

(5)

(6)

There must be means tock and safeguard the door against inadvertent opening during
flight by persons, by cargo, or as a result of mechanical failure.

The door must be openable from the inside and the outside when the internal locking
mechanism is in the locked position.

There must be a means of opening which is simple and obvious and is arranged and
marked inside and outside so that the door can be readily located, unlocked, and opened,
even in darkness.

The door must meet the marking requirements@$ 23.811

The door must be reasonably free from jamming as a result of fuselage deformation in an
emergency landing.

Auxiliary locking devices that are actuated externally to the aeroplane may be used but
such device must be overridden by the normal internal opening means.

(d) In addition, each external passenger or crew door, for a commuter category aeroplane, must
comply with the following requirements:

(1)

(2)

3)

Each door must be openable from both the inside and oetstden though persons may
be crowded against the door on the inside of the aeroplane.

If inward opening doors are used, there must be a means to prevent occupants from
crowding against the door to the extent that would interfere with opening the door.

Auxiliary locking devices may be used.

(e) Each external door on a commuter category aeroplane, each external door forward of any
engine or propeller on a normal, utility, or aerobatic category aeroplane, and each door of the
pressure vessel on a pmgised aeroplane must comply with the following requirements:

(1)

()

3)

There must be a means to lock and safeguard each external door, including cargo and
service type doors, against inadvertent opening in flight, by persons, by cargo, or as a
result of mechaital failure or failure of a single structural element, either during or after
closure.

There must be a provision for direct visual inspection of the locking mechanism to
determine if the external door, for which the initial opening movement is notairyis

fully closed and locked. The provisions must be discernible, under operating lighting
conditions, by a crew member using a flashlight or an equivalent lighting source.

There must be a visual warning means to signal a fighw member if the gternal door

is not fully closed and locked. The means must be designed so that any failure, or
combination of failures, that would result in an erroneous closed and locked indication is
improbable for doors for which the initial opening movement is netand.

() Inaddition, for commuter category aeroplanes, the following requirements apply:

(1)

(2)

Each passenger entry door must qualify as a floor level emergency exit. This exit must
have a rectangular opening of not less than 0.61 m (24 in) wide by 1(28 im) high,
with corner radii not greater than onthird the width of the exit.

If an integral stair is installed at a passenger entry door, the stair must be designed so
that, when subjected to the inertia loads resulting from the ultimate static load factors in
CS 23.561(b)(And following tle collapse of one or more legs of the landing geatr, it will
not reduce the effectiveness of emergency egress through the passenger entry door.
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(g) If lavatory doors are installed, they must be designed to preclude an occupant from becoming
trapped insidethe lavatory. If a locking mechanism is installed, it must be capable of being
unlocked from the outside of the lavatory.

ED Decision 2003/14/RM

When considering door location, potential hazards should be taken to include hot sudiaskarp
objects a person is likely to contact when entering and exiting the aeroplane.

CS 23.785 Seats, berths, litters, safety belts and shoulder harne

ED Decision 2003/14/RM
There must be a seat or berth for each occupant that meets the following:

(@) Each seat/restraint system and the supporting structure must be designed to support occupants
weighing at least 98 kg (215 Ib) when subjected to the maximum load factors corresponding to
the specified flight and ground load conditions, as definetthénapproved operating envelope
of the aeroplane. In addition, these loads must be multiplied by a factor of 1.33 in determining
the strength of all fittings and the attachment of

(1) Each seat to the structure; and
(2) Each safety belt and shouldearness to the seat or structure.

(b) Each forwarefacing or aftfacing seat/ restraint system in normal, utility, or aerobatic category
aeroplanes must consist of a seat, safety belt and shoulder harness with atmetetal
latching device that are degied to provide the occupant protection provisions required in
CX3.562 Other seat orientations must provide the same level of occupant protection as a
forward-facing or aftfacing seat with a safety belt andahder harness, and must provide the
protection provisions o€S 23.562

(c) For commuter category aeroplanes each seat and the supporting structure must be designed
for occupants weighing at least 77 kg (1704ben subjected to the inertia loads resulting from
the ultimate static load factors prescribed @5 23.561(b)(2and each seat/restraint system
must be designed to provide the occupant protection provisions reduit€S 23.562and each
occupant must be protected from serious head injury when subjected to the inertia loads
resulting from the emergency landing dynamic conditions by a safety belt and shoulder harness
with ametalto-metal latching device for the front seats; and a safety belt, or a safety belt and
shoulder harness, for each seat other than the front seats.

(d) Each restraint system must have a siAgbint release for occupant evacuation.

(e) The restraintsystem for each crew member must allow the crew member, when seated with
the safety belt and shoulder harness fastened, to perform all functions necessary for flight
operations.

()  Each pilot seat must be designed for the reactions resulting from thecapiph of pilot forces
to the primary flight controls as prescribed@$ 23.395

() There must be a means to secure each safety belt and shoulder harness, when not in use, to
prevent interference with the opation of the aeroplane and with rapid occupant egress in an
emergency.

Powered by EASA eRules Pagel74o0f 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART D DESIGN AM

x E ASA and Commuter Category Aeroplanes (23 CONSTRUCTI
(Initial issue) PERSONNEL AND CA

ACCOMMODATIO

(h)  Unless otherwise placarded, each seat in a utility or aerobatic category aeroplane must be
designed to accommodate an occupant wearing a parachute.

()  The cabin area surrounding @aseat, including the structure, interior walls, instrument panel,
O2y(NRPf 6KSSt>X LISRIfAaX YR aSIFHdazx 6AGKAY &0GNR
the restraint system fastened) must be free of potentially injurious objects, sharp edges,
protuberances, and hard surfaces. If energy absorbing designs or devices are used to meet this
requirement, they must protect the occupant from serious injury when the occupant is
subjected to the inertia loads resulting from the ultimate static load festprescribed in
CX3.561(b)(2)or they must comply with the occupant protection provisionE€&f 23.562as
required in sukparagraphs (b) and (c).

() Each seat track nati be fitted with stops to prevent the seat from sliding off the track.

(k) Each seat/restraint system may use design features, such as crushing or separation of certain
components, to reduce occupant loads when showing compliance with the requirements of
CX3.562 otherwise, the system must remain intact.

()  For the purposes, a front seat is a seat located at a flight crew member station or any seat
located alongside such a seat.

(m) Each berth, or provisionsifa litter, installed parallel to the longitudinal axis of the aeroplane,
must be designed so that the forward part has a padded-lemard, canvas diaphragm, or
equivalent means that can withstand the load reactions from a 98 kg (215 Ib) occupant when
subgcted to the inertia loads resulting from the ultimate static load factor€$f23.561(b)(3)

In additiong

(1) Each berth or litter must have an occupant restraint system and may not have corners or
other parts ikely to cause serious injury to a person occupying it during emergency
landing conditions; and

(2) Occupant restraint system attachments for the berth or litter must withstand the inertia
loads resulting from the ultimate static load factors@f 23.561(b)(3)

(n)  Proof of compliance with the static strength requirements for seats and berths approved as part
of the type design and for seat and berth installations may be shown by

(1) Structural analysis, if thstructure conforms to conventional aeroplane types for which
existing methods of analysis are known to be reliable;

(2) A combination of structural analysis and static load tests to limit load; or

(3) Static load tests to ultimate loads.

CS 23.787 Baggagad cargo compartments

ED Decision 2003/14/RM
(@) Each baggage and cargo compartment rmgust

(1) Be designed for its placarded maximum weight of contents and for the critical load
distributions at the appropriate maximum load factors corresponding toflight and
ground load conditions of €Z3.

(2) Have means to prevent the contents of any compartment from becoming a hazard by
shifting, and to protect any controls, wiring, lines, equipment, or accessories whose
damage or failure would affect safe opemts.
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(b)

(€)

(3) Have a means to protect occupants from injury by the contents of any compartment,
located aft of the occupants and separated by structure, when the ultimate forward
inertia load factor is 9g and assuming the maximum allowed baggage or carga feeigh
the compartment.

Aeroplanes that provide for baggage or cargo to be carried in the same compartment as
passengers must have a means to protect the occupants from injury when the baggage or cargo
is subjected to the inertia loads resulting fronethltimate static load factors @S 23.561(b)(3)
assuming the maximum allowed baggage or cargo weight for the compartment.

For aeroplanes that are used only for the carriage of cargo, the flight crew emergatscgnust
meet the requirements o€S 23.80Wnder any baggage or cargo loading conditions.

CS 23.791 Passenger information signs

ED Decision 2003/14/RM

For those aeroplanes in which the flight crew membersmatrobserve the other occupants seats or

in which the crew compartment is separated from the passenger compartment, there must be at least
one illuminated sign (using either letters or symbols) notifying all passengers when safety belts must
be fastenedSigns that notify when seat belts should be fastened must

(@)

(b)

When illuminated, be legible to each person seated in the passenger compartment under all
probable lighting conditions; and

Be installed so that a fligltrew member can, when seated &iir station, turn the illumination
on and off.

CS 23.803 Emergency evacuation

(b)

ED Decision 2003/14/RM

For commuter category aeroplanes, an evacuation demonstration must be conducted utilising
the maximum number of occupants for which certificationlésired. The demonstration must

be conducted under simulated night conditions using only the emergency exits on the most
critical side of the aeroplane. The participants must be representative of average airline
passengers with no prior practice or reheardor the demonstration. Evacuation must be
completed within 90 seconds.

In addition, when certification to the emergency exit provision€8f23.807(d)(43 requested,
only the emergency lighting system regpd byCS 23.81fhay be used to provide cabin interior
illumination during the evacuation demonstration required in sadvagraph (a) .

CS 23.805 Flight crew emergency exits

ED Decision 2003/14/RM

For aeroplane where the proximity of the passenger emergency exits to the flightcrew area does not
offer a convenient and readily accessible means of evacuation for the flightcrew, the following apply:

(@)

(b)

There must be either one emergency exit on each side of #rvemane, or a top hatch
emergency exit, in the flightcrew area;

Each emergency exit must be located to allow rapid evacuation of the crew and have a size and
shape of at least a 4®y 51 cm (19by 20in) unobstructed rectangular opening; and
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(c) Foreach emergency exit that is not less than 1.8 metref) (Bom the ground, an assisting
means must be provided. The assisting means may be a rope or any other means demonstrated
to be suitable for the purpose. If the assisting means is a rope or aoaapdevice equivalent
to a rope, it must be

(1) Attached to the fuselage structure at or above the top of the emergency exit opening or,
for a device at a pilot's emergency exit window, at another approved location if the
stowed device, or its attachmentvould reduce the pilot's view; and

(2) Able (with its attachment) to withstand a 1779 N (400 Ibf) static load.

CS 23.807 Emergency exits

ED Decision 2003/14/RM

(@) Number and locatiorEmergency exits must be located to allow escape without crowdiagy
probable crash attitudeThe aeroplane must have at least the following emergency exits:

(1) For all aeroplanes with a seating capacity of two or more, excluding aeroplanes with
canopies, at least one emergency exit on the opposite side of the faminthe main
door specified irCS 23.783

(2) Reserved

(3) If the pilot compartment is separated from the cabin by a door that is likely to block the
LIAf2G00Qa SalolF LIS Ay I YAY2NLIONZAGKE OXKENSNIYYA
number of exits required by sytaragraph (1) must then be separately determined for
the passenger compartment, using the seating capacity of that compartment.

(4) Emergency exits must not be located with respect to any propelies or any other
potential hazard so as to endanger persons using that exit.

(b) Type and operatianEmergency exits must be movable windows, panels, canopies, or external
doors, openable from both inside and outside the aeroplane, that provide a cledstmicted
opening large enough to admit a 4%-66 cm (19y-26 in) ellipse. Auxiliary locking devices
used to secure the aeroplane must be designed to overridden by the normal internal opening
means. The inside handles of emergency exits which open edsémaust be adequately
protected against inadvertent operation. In addition, each emergency exit qust

(1) Be readily accessible, requiring no exceptional agility to be used in emergencies;
(2) Have a method of opening that is simple and obvious;

(3) Be aranged and marked for easy location and operation, even in darkness;

(4) Have reasonable provisions against jamming by fuselage deformation;

(5) In the case of aerobatic category aeroplanes, allow each occupant to abandon the
aeroplane at any speed betwrékoand \b.

(6) Inthe case of utility category aeroplanes certificated for spinning, allow each occupant
to abandon the aeroplane at the highest speed likely to be achieved in the manoeuvre
for which the aeroplane is certificated.

(c) TestsThe propeifunctioning of each emergency exit must be shown by tests.

(d) Doors and exitsln addition, for commuter category aeroplanes the following requirements
apply:
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(e)

(1)

(@)

()

(4)

In addition to the passengeamtry door

() For an aeroplane with a total passenger seataapacity of 15 or fewer, an
emergency exit, as defined in splaragraph (b), is required on each side of the
cabin; and

(i)  For an aeroplane with a total passenger seating capacity of 16 through 19, three
emergency exits, as defined in sphragraph (b)are required with one on the
same side as the passenger entry door and two on the side opposite the door.

A means must be provided to lock each emergency exit and to safeguard against its
opening in flight, either inadvertently by persons or as a ftesumechanical failure. In
addition, a means for direct visual inspection of the locking mechanism must be provided
to determine that each emergency exit for which the initial opening movement is
outward is fully locked.

Each required emergency exxcept floor level exits, must be located over the wing or,

if not less than 1.8 m (six feet) from the ground, must be provided with an acceptable
means to assist the occupants to descend to the ground. Emergency exits must be
distributed as uniformly agractical, taking into account passenger seating configuration.

Unless the aeroplane complies with splaragraph (d)(1), there must be an emergency
exit on the side of the cabin opposite the passenger entry door, provided that:

() For an aeroplane héng a passenger seating configuration of nine or fewer, the
emergency exit has a rectangular opening measuring not less than 48 by 66 cm (19
by 26 in) high with corner radii not greater than etiérd the width of the exit,
located over the wing, with aep up inside the aeroplane of not more than 74 cm
(29 in) and a step down outside the aeroplane of not more than 91 cm (36 in);

(i)  For an aeroplane having a passenger seating configuration of 10 to 19 passengers,
the emergency exit has a rectangular opg measuring not less than 51 cm (8P
wide by 91 cm (36 in) high, with corner radii not greater than-timel the width
of the exit, and with a step up inside the aeroplane of not more thaarb120 in).
If the exit is located over the wing, the gtelown outside the aeroplane may not
exceed 69 cm (27 in) and

(i) The aeroplane complies with the additional requirementsC& 23.561(b)(2)(iv)
C23.803(b)CS 23.811(cTS 23.81,2S 23.813(bpndCS 23.815

For twinengined aeroplanes, ditchingmergency exits must be provided in accordance with
the following requirements, unless the emergency exits required bypsuagraph (a) or (d) s
already comply with them:

(1)

(@)

One exit above the waterline on each side of the aeroplane having the dimensions
specified in sulparagraph (b) or (d), as applicable; and

If side exits cannot be above the waterline; there must be a readily accessible overhead
hatch emergency exit that has a rectangular opening measuring not less them 51
(20in) wide by 91 cn{36 in) long, with corner radii not greater than otierd width of

the exit.
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CS 23.811 Emergency exit marking

ED Decision 2003/14/RM

(@) Each emergency exit and external door in the passenger compartment must be externally
marked and readily identifiablfrom outside the aeroplane by

(1) A conspicuous visual identification scheme; and

(2) A permanent decal or placard on or adjacent to the emergency exit which shows the
means of opening the emergency exit, including any special instructions, if apglicab

(b) Inaddition, for commuter category aeroplanes, these exits and doors must be internally marked
GAGK GKS 62NR GSEAGE¢ o0& | &aA3dy 6KAOK KIF& 6KALC
51 mm (2 in) high, be selfluminated or independently, imrnally-electrically illuminated, and
have a minimum brightness of at least 0.51 cd/fh60 microlamberts). The colour may be
reversed if the passenger compartment illumination is essentially the same.

(c) Inaddition, when certification to the emergencyieprovisions oCS 23.807(d)(43 requested,
the following apply:

(1) Each emergency exit, its means of access, and its means of opening, must be
conspicuously marked;

(2) The identity and location of each emergsy exit must be recognisable from a distance
equal to the width of the cabin;

(3) Means must be provided to assist occupants in locating the emergency exits in conditions
of dense smoke;

(4) The location of the operating handle and instructions for opgréach emergency exit
from inside the aeroplane must be shown by marking that is readable from a distance of
76 cm (30 in);

(5) Each passenger entry door operating a handle must:

(i) Be sefilluminated with an initial brightness of at least 0.51 micrmaala/n?
(160microlamberts); or

(i)  Be conspicuously located and well illuminated by the emergency lighting even in
conditions of occupant crowding at the door;

(6) Each passenger entry door with a locking mechanism that is released by rotary motion of
the handle must be marked:

(i)  With red arrow, with a shaft of at least thrdeurths of 25 mm (an inch) wide and
a head twice the width of the shaft, extending along at least 70 degrees of arc at a
radius approximately equal to threfeurths of the handldength;

(i) So that the centre line of the exit handle is within: 25 mm (one inch) of the
projected point of the arrow when the handle has reached full travel and has
released the locking mechanism; and

(i) With the word "open” in red letters, 25 mm ige inch) high, placed horizontally
near the head of the arrow; and

(7) In addition to the requirements of sybaragraph (a), the external marking of each
emergency exit must:

0] Include a 51 mm ¢hch) colourband outlining the exit; and
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(i)  Have a cdur contrast that is readily distinguishable from the surrounding fuselage
surface. The contrast must be such that if the reflectance (i.e. the ratio of the
luminous flux reflected by a body to a luminous flux it receives) of the darker colour
is 15 percen or less, the reflectance of the lighter colour must be at least
45 percent. When the reflectance of the darker colour is greater than 15 percent,
at least 30 percent difference between its reflectance and the reflectance of the
lighter colour must be praded.

CS 23.812 Emergency lighting

ED Decision 2003/14/RM

When certification to the emergency exit provisions@$ 23.807(d)(4% requested, the following
apply:

(@)

(b)

(€)

(d)

(e)

(f)

(¢)]

(h)

An emergency lighting system, independent tbE main cabin lighting system, must be
installed. However, the source of general cabin illumination may be common to both emergency
and main lighting system if the power supply to the emergency lighting system is independent
of the power supply to the mailighting system.

There must be a crew warning light that illuminates in the cockpit when power is on in the
aeroplane and the emergency lighting control device is not armed.

The emergency lights must be operable manually from the flightstaeson and be provided
with automatic activation. The cockpit control device must have "on," "off," and "armed"
positions so that, when armed in the cockpit, the lights will operate by automatic activation.

There must be a means to safeguard agamativertent operation of the cockpit control device
from the "armed" or "on" position.

The cockpit control device must have provisions to allow the emergency lighting system to be
armed or activated at any time that it may be needed.

When armed, themergency lighting system, must activate and remained lighted when:
(1) The normal electrical power of the aeroplane is lost; or

(2) The aeroplane is subjected to an impact that results in a deceleration in excess of 2g and
a velocity change in excesslo®7 m/s (3.5 feeper-second), acting along the longitudinal
axis of the aeroplane; or

(3) Any other emergency condition exists where automatic activation of the emergency
lighting is necessary to aid with occupant evacuation.

The emergency lightingystem must be capable of being turned off and reset by the flightcrew
after automatic activation.

The emergency lighting system must provide internal lighting, including:

(1) llluminated emergency exit marking and locating signs including those reglin
Cx23.811(b)

(2) Sources of general illumination in the cabin that provide an average illumination of not
less than 0.5 lux (0.05 foaandle) and an illumination at any point of not less thanlOxl
(0.01foot-candle) when measured along the centre line of the main passenger aisle(s)
and at the seat armrest height; and
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(i)

()

(k)

()

(3) Floor proximity emergency escape path marking that provides emergency evacuation
guidance for the aeroplane occupants when all sourdeumninations more than 1.th
(4 feet) above the cabin aisle floor are totally obscured.

The energy supply to each emergency lighting unit must provide the required level of
illumination for at least 10 minutes at the critical ambient conditions ra#ietivation of the
emergency lighting system.

If rechargeable batteries are used as the energy supply for the emergency lighting system, they
may be recharged from the main electrical power system of the aeroplane provided the
charging circuit is degined to preclude inadvertent battery discharge into the charging circuit
faults. If the emergency lighting system does not include a charging circuit, battery condition
monitors are required.

Components of the emergency lighting system, including ligtse wiring, relays, lamps, and
switches, must be capable of normal operation after being subjected to the inertia forces
resulting from the ultimate load factors prescribedd$ 23.561(b)(2)

The emergencydhting system must be designed so that after any single transverse vertical
separation of the fuselage during a crash landing:

(1) At least 75 percent of all electrically illuminated emergency lights required by this
paragraph remain operative; and

(2) Ead electrically illuminated exit sign required 6% 23.811(b) and (®@mains operative,
except those that are directly damaged by the fuselage separation.

CS 23.813 Emergency exit access

@

(b)

ED Decision 2003/14/RM

For commuter category aeroplanes, access to windgve emergency exits may not be
obstructed by seats or seat backs.

In addition, when certification to the emergency exit provision€8f23.807(d)(43 requested,
the following emergency exit access must be provided:

(1) The passageway leading from the aisle to the passenger entry door must be unobstructed
and at least 51 cm (20 in) wide.

(2) There must be enough space next to the passenger entry door ter afisistance in
evacuation of passengers without reducing the unobstructed width of the passageway
below 51 cm (20 in).

(3) If it is necessary to pass through a passageway between passenger compartments to
reach a required emergency exit from any seathia passenger cabin, the passageway
must be unobstructed; however, curtains may be used if they allow free entry through
the passageway.

(4) No door may be installed in any partition between passageway compartments unless that
door has a means to latch it ithe open position. The latching means must be able to
withstand the loads imposed upon it by the door when the door is subjected to the inertia
loads resulting from the ultimate static load factors prescribe@83.561(b)(2)

(5) Ifitis necessary to pass through a dewy separating the passenger cabin from other
areas to reach a required emergency exit from any passenger seat, the door must have a
means to latch it in the open position. The latching meanstroasable to withstand the
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loads imposed upon it by the door when the door is subjected to the inertia loads
resulting from the ultimate static load factors prescribedi 23.561(b)(2)

CS 23.815 Width of aisle

ED Decision 2003/14/RM

a) Except as provided in sygaragraph (b), for commuter category aeroplanes, the width of the
main passenger aisle at any point between seats must equal or exceed the values in the
following table:

Number of Minimum main passenger aisle width

Passenger Seats Less than 63 cm 63 cm (25 in) and more from floor
(25 in) from floor cm (in) cm (in)
10to 19....... 23 (9) 38 (15)

b)  When certification to the emergency exit provisions c23807(d)(4)s requested, the main
passenger aisle width at any point between the seats must equal or exceed the following values:

Minimum main passenger aisle width

Pag:gz: (geats _Less than 63 cm _ 63 cm (25 in) and_nore from floor
(25 in) from floor cm (in) cm (in)
Less than 10 30 (12) 38 (15)
11 to 19 30 (12) 51 (20)

A narrower width not less than 23 cm (9 in) may be approved when substantiated by tests found
necessary by the Agency.

CS 23.831 Ventilation

ED Decision 2003/14/RM

(@) Each passenger and crew compartment must be suitably ventilated. Carbon monoxide
concentration may not exceed one part in @00 parts of air.

(b) For pressurised aeroplanes, the ventilating air in the flight crew and passenger compartments
must be free oharmful or hazardous concentrations of gases and vapours in normal operations
and in the event of reasonably probable failures or malfunctioning of the ventilating, heating,
pressurisation, or other systems and equipment. If accumulation of hazardougitipsiof
smoke in the cockpit area is reasonably probable, smoke evacuation must be readily
accomplished starting with full pressurisation and without depressurising beyond safe limits.
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CS 23.841 Pressurised cabins

ED Decision 2003/14/RM

(@) If certification for operation over 7620m (ZWO ft) is requested, the aeroplane must be able to
maintain a cabin pressure altitude of not more than 4572m@as ft) in event of any probable
failure or malfunction in the pressurisation system.

(b) Pressurised cabins must have at least the following valves, controls and indicators, for
controlling cabin pressure.

(1) Two pressure relief valves to automatically limit the positive pressure differential to a
predetermined value at the maximum rate o\ delivered by the pressure source. The
combined capacity of the relief valves must be large enough so that the failure of any one
valve would not cause an appreciable rise in the pressure differential. The pressure
differential is positive when the inteal pressure is greater than the external.

(2) Two reverse pressure differential relief valves (or their equivalent) to automatically
prevent a negative pressure differential that would damage the structure. However, one
valve is enough if it is of a desithat reasonably precludes its malfunctioning.

(3) A means by which the pressure differential can be rapidly equalised.

(4) An automatic or manual regulator for controlling the intake or exhaust airflow, or both,
for maintaining the required internal preare and airflow rates.

(5) Instruments to indicate to the pilot the pressure differential, the cabin pressure altitude
and the rate of change of cabin pressure altitude.

(6) Warning indication at the pilot station to indicate when the safe or-gee presure
differential is exceeded and when a cabin pressure altitude of 3048n@0QA) is
exceeded.

(7) A warning placard for the pilot if the structure is not designed for pressure differentials
up to the maximum relief valve setting in combination withdang loads.

(8) A means to stop rotation of the compressor or to divert airflow from the cabin if
continued rotation of an engindriven cabin compressor or continued flow of any
compressor bleed air will create a hazard if a malfunction occurs.

CS 23.843Fressurisation tests

ED Decision 2003/14/RM

(@) Strength test The complete pressurised cabin, including doors, windows, canopy and valves,
must be tested as a pressure vessel for the pressure differential specifizsl #8.365(d)

(b)  Functional testsThe following functional tests must be performed:

(1) Tests of the functioning and capacity of the positive and negative pressure differential
valves and of the emergency releaseveglto simulate the effects of closed regulator
valves.

(2) Tests of the pressurisation system to show proper functioning under each possible
condition of pressure, temperature and moisture, up to the maximum altitude for which
certification is requested.
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(3) Flight tests, to show the performance of the pressure supply, pressure and flow
regulators, indicators and warning signals, in steady and stepped climbs and descents at
rates corresponding to the maximum attainable within the operating limitationshef t
aeroplane, up to the maximum altitude for which certification is requested.

(4) Tests of each door and emergency exit, to show that they operate properly after being
subjected to the flight tests prescribed in sparagraph (3).
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CX23.851 Fire extinguishers

ED Decision 2003/14/RM

(@) There must be at least one hand fire extinguisher for use in the pilot compartment that is
located within easy access of the pilot while seated.

(b) There must be at least one hand fire extinguisherated conveniently in the passenger
compartment:

(1) Of each aeroplane accommodating more than 6 passengers; and
(2) Of each commuter category aeroplane
(c) For hand fire extinguishers, the following apply:

(1) The types and quantity of each extinguishaggnt used must be appropriate to the kinds
of fire likely to occur where that agent is to be used.

(2) Each extinguisher for use in a personnel compartment must be designed to minimise the
hazard of toxic gas concentrations.

ED Decision 2003/14/RM

Acceptance of existing FAA AC4ZAT as AMC to 23.851(c) pending the results of research into Halon
replacement.

CS 23.853 Passenger and crew compartment interiors

ED Decision 2003/14/RM

For each compartment to be used by thew or passengers
(@) The materials must be at least flamesistant;
(b) Reserved.

(c) If smoking is to be prohibited, there must be a placard so stating and if smoking is to be
allowedc

(1) There must be an adequate number of sedhtained, remoable ashtrays; and

(2) Where the crew compartment is separated from the passenger compartment, there must
be at least one illuminated sign (using either letters or symbols) notifying all passengers
when smoking is prohibited. Signs which notify when sngigmprohibited must

()  When illuminated, be legible to each passenger seated in the passenger cabin
under all probable lighting conditions; and

(i)  Be so constructed that the crew can turn the illumination on and off.
(d) In addition, for commutecategory aeroplanes the following requirements apply:

(1) Each disposal receptacle for towels, paper, or waste must be fully enclosed and
constructed of at least fire resistant materials and must contain fires likely to occur in it
under normal use. The dity of the disposal receptacle to contain those fires under all
probable conditions of wear, misalignment, and ventilation expected in service must be

Powered by EASA eRules Pagel850f 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART D DESIGN AM
x E ASA and Commuter Category Aeroplanes (23 CONSTRUCTI

(Initial issue) FIRE PROTECT

(@)

3)

RSY2yaGN)X G§SR o6& GSadoe ! LXFOFNR O2y il AyAy3
must be located owr near each disposal receptacle door.

[ F @FG2NASa Ydzad KF@GS ab2 {Y21Ay3deé 2N ab?2
conspicuously on each side of the entry door and-setftained, removable ashtrays

located conspicuously on or near the entry sidecach lavatory door, except that one

ashtray may serve more than one lavatory door if it can be seen from the cabin side of
each lavatory door served. The placards must have red letters at least 13 mm (%2 in) high

on a white background at least 25m (1 il0 KA 3IK ol ab2z2z {Y21Ay3eE
included on the placard).

Materials (including finishes or decorative surfaces applied to the materials used in each
compartment occupied by the crew or passengers must meet the following test criteria
as applicable

() Interior ceiling panels, interior wall panels, partitions, galley structure, large
cabinet walls, structural flooring, and materials used in the construction of stowage
compartments (other than underseat stowage compartments and compartments
for stowing small items such as magazines and maps) must bexdelguishing
when tested vertically in accordance with the applicable portion&gdendix Fof
CS23 or by other equivalent methods. The average burn lemg#ly not exceed
15 cm (6 in) and the average flame time after removal of the flame source may not
exceed 15 seconds. Drippings from the test specimen may not continue to flame
for more than an average of 3 seconds after falling.

(i)  Floor covering, textiles (including draperies and upholstery), seat cushions,
padding, decorative and non decorative coated fabrics, leather, trays and galley
furnishings, electrical conduit, thermal and acoustical insulation and insulation
covering, air dcting, joint and edge covering, cargo compartment liners, insulation
brakes, cargo covers and transparencies, moulded and thermoformed parts, air
ducting joints, and trim strips (decorative and chafing), that are constructed of
materials not covered in $uparagraph (d)(3)(iv) must be self extinguishing when
tested vertically in accordance with the applicable portiongppendix Fof C&23
or other approved equivalent methods. The average burn length may not exceed
20 cm (8 in) and the average flame time after removal of the flame source may not
exceed 15 seconds. Drippings from the test specimen may not continue to flame
for more than an average of 5 seconds after falling.

(i) Motion picture film must be safetylfn meeting the Standard Specifications for
Safety Photographic Film PH1.25 (available from the American National Standards
Institute, 1430 Broadway, New York, N.Y. 10018) or an FAA approved equivalent.
If the film travels through ducts, the ducts must mebe requirements of sub

paragraph (d)(3)(ii).

(iv) Acrylic windows and signs, parts constructed in whole or in part of elastomeric
materials, edgdighted instrument assemblies consisting of two or more
instruments in a common housing, seat belts, shouligrnesses, and cargo and
baggage tiedown equipment, including containers, bins, pallets, etc., used in
passenger or crew compartments, may not have an average burn rate greater than
63 mm (2.5 in) per minute when tested horizontally in accordance with th
applicable portions ofAppendix Fof C&23 or by other approved equivalent
methods.
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(v) Except for electrical wire cable insulation, and for small parts (such as knobs,
handles, rollers, fasteners, clips, grommetd) strips, pulleys, and small electrical
parts) that the Agency finds would not contribute significantly to the propagation
of a fire, materials in items not specified in (d)(3)(i), (ii), (iii) or (iv) may not have a
burn rate greater than 10 cm (4 in}ep minute when tested horizontally in
accordance with the applicable portions éfppendix Fof C&3 or by other
approved equivalent methods.

(e) Lines, tanks, or equipment containing fuel, oil, or other flammahidglmay not be installed in
such compartments unless adequately shielded, isolated, or otherwise protected so that any
breakage or failure of such an item would not create a hazard.

()  Aeroplane materials located on the cabin side of the firewall mustdiextinguishing or be
located at such a distance from the firewall, or otlvéise protected, so that ignition will not
occur if the firewall is subjected to a flame temperature of not less th@@3rC (DOO°F) for
15 minutes. For sekxtinguishing raterials (except electrical wire and cable insulation and
small parts that the Agency finds would not contribute significantly to the propagation of a fire),
a vertical seklextinguishing test must be conducted in accordance witipendix Fof CS23 or
an equivalent method approved by the Agency. The average burn length of the material may
not exceed 15 cm (6 in) and the average flame time after removal of the flame source may not
exceed 15 seconds. Drippings from thaterial test specimen may not continue to flame for
more than an average of 3 seconds after falling.

CS 23.855 Cargo and baggage compartment fire protection

ED Decision 2003/14/RM

(@) Sources of heat within each cargo and baggage compartment thatagebte of igniting the
compartment contents must be shielded or insulated to prevent such ignition.

(b) For normal, utility and aerobatic category aeroplanes, each cargo and baggage compartment
must be constructed of materials which are at least flamestesi.

(c) In addition, for commuter category aeroplanes, each cargo and baggage compartment must
meet the provisions o€S 23.853(d)(3and eitherg

(1) Be located where the presence of a fire would easily beoslesed by a pilot while at his
station, or be equipped with a separate smoke detector or fire detector system to give
warning at the pilot station, and provide sufficient access in flight to enable a pilot to
reach any part of the compartment with the camits of a haneheld fire extinguisher, or

(2) Be equipped with a separate smoke detector or fire detector system to give warning at
the pilot station and have floor panels and ceiling and sidewall liner panels constructed
of materials which have been testeat a 45° angle in accordance with the applicable
portions of Appendix Fof C&23. The flame must not penetrate (pass through) the
material during application of the flame or subsequent to its removal. The aveeage f
time after removal of the flame source must not exceed 15 seconds and the average glow
time must not exceed 10 seconds. The compartment must be so constructed as to
provide fire protection not less than that required of its individual panels, or

(3) Be constructed and sealed to contain any fire within the compartment.
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APPENDIX¥

Test Procedure for SeExtinguishing Materials in accordance wit

CS 23.853, 23.855 ara3.1359

ED Decision 2003/14/RM

(@) ConditioningSpecimens must be conditioned to 213% (70° + 5°F), and at 50% * 5% relative
humidity until moisture equilibtim is reached or for 24 hour&@nly one specimen at a time
may be removed from the conditioning environment immediately before subjecting it to the
flame.

(b) Specimen configuratio Except as provided for materials used in electrical wire and cable
insulation and in small parts, materials must be tested either as a section cut from a fabricated
part as installed in the aeroplane or as a specimen simulating a cut section sudpasinaen
cut from a flat sheet of the material orraodel of the fabricated parfThe specimen may be cut
from any location in a fabricated part; however, fabricated units, such as sandwich paagls,
not be separated for testThe specimen thickness muse not thicker than the minimum
thickness to be qualified for use in the aeroplane, except that: (1) thick foam parts, such as seat
cushions, must be tested in 13 mm-i@#} thickness; (2) when showgncompliance with
C33.853(d)(3)(vjor materials used in small parts that must be tested, the materials must be
tested in no more than 3 mn€{in) thickness; (3) when showing compliance v@#23.1359(c)
for materials used in electrical wire and cable insulation, the wire and cable specimens must be
the samesize as used in the aeroplarie.the case of fabrics, both the warp and fill direction of
the weave must be tested to determine the mostitical flammability condition.When
performing the tests prescribed in sydaragraphs (d) and (e) of this Appendix, the specimen
must be mounted in a metal frame so that; (1) in the vertical tests ofgaragraph (d), the two
long edges and the upper egl@re held securely; (2) in the horizontal test of gualvagraph (e),
the two long edges and the edge away from the flame are held securely; (3) the exposed area
of the specimen is at least 5 cm (2 in) wide and 30 cm (12 in) long, unless the actuadire us
the aeroplane is smaller; and (4) the edge to which the burner flame is applied must not consist
of the finished or protected edge of the specimen but must be representative of the actual
crosssection of the material or pa installed in the aeroplae. When performing the test
prescribed in sulparagraph (f) of this Appendix, the specimen must be mounted in a metal
frame so that all four edges are held securely and the exposed area of the specimen is at least
20 cm by 20 cm (8 in by 8 in).

(c) Appardus. Except as provided in stgaragraph (e) of this Appendix, tests must be conducted
in a draftfree cabinet in accordance with Federal Test Method Standard 191 Method 5903
(revised Method 5902) which is available from the General Services Administratisimess
Service Centre, Region 3, Seventh and D Streets SW. Washington, D.C. 20407, or with some
other appioved equivalent methodSpecimens which are too large for the cabinet must be
tested in similadraft-free conditions.

(d) Vertical test.A minimum of three specimens must be tested and the results averaged. For
fabrics, the direction of weave corresponding to the most critical flammability conditions must
be pardlel to the longest dimensioricach specimemust be supported verticallyrhe speciran
must be exposed to a Bunsen Dirrill burner with a nominal 8.mm T -in) 1.D. tube adjusted
to give a flame of 38 mm (1% in) in height. The minimum flame temperature measured by a
calibrated thermecouple pyrometer in the centre of thBame must be843°C (1550°F).he
lower edge of the specimen must be 19 mmiiyabore the top edge of the burneihe flame
must be applied to the centre line dii¢ lower edge of the specimeRor materials covered by
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(e)

(f)

(9)

(h)

CS 23.85@1)(3)(i)and 23.853(f) the flame must be applied for 60 seconds and then removed.
For materials covered @S 23.853(d)(3)(iifhe flame must be applied for 12 seconds ahelrt
removed. Flame time, burn length, and flaming time of drippings, if any, must be recorded. The
burn length determined in accordance with sphragraph (h) of this Appendix must be
measured to the nearest 2.5 mm (110 in).

Horizontal testA minimumof three specimens must be g¢eed and the results averageBach
specimen rast be supported horizontallf.he exposed surface when installed in the aeroplane
must be face down for the tesThe specimen must be exposed to a Bunsen burnériroitl
burner with a nominal % mm T in) I.D. tube adjusted to give a flame of 38 mm (1% in) in
height. The minimum flame temperature measured by a calibrated thermocouple pyrometer
in the centre of tle flame must be 843°C (1550°H)e specimen must be positioned that the

edge being tested is 19 mm (34 in) above the top of, anchercentre line of, the burnehe
flame must be applied 1015 seconds and then removed.minimum of 25 cm (10 in) of the
specimen must be used for timing purposes, approximately 88 (44 in) must burn before
the burning front reaches the timing zone, and theerage burn rate must be recorded.

Forty-five degree test A minimum of three specimens must be tested and the results averaged.

The specimens must be supported at amgle of 45%0 a horizontal surface. The exposed
surface when installed in the aircraft must be face down for the test. The specimens must be
SELRA&SR (2 | .dzyaSy 2NJ ¢ANNRAREf o0dzNYySNI g6AGK |
flame of 38 mm (% in) in height. The minimum flame temperature measured by a calibrated
thermocouple pyrometer in the centre of the flame must be 843°C (1550°F). Suitable
precautions must be taken to avoid drafts. The flame must be applied for 30 seconds with one
third contacting the material at the centre of the specimen and then removed. Flame time, glow

time, and whether the flame penetrates (passes through) the specimen must be recorded.

Sixtydegree test A minimum of three specimens of each wire specificatimakie and size)
must be testedThe specimen of wire or cable (including insulation) must be placed at an angle
of 60° with the horizontal in the cabinet specified in spdragraph (c) of this appendix with the
cabinet door open during the test or placed kit a chamber approximately 0.6 m (2 ft) high

by 0.3 m by 0.3 m (1 ft by 1 ft), open at the top and at one vertical side (front), that allows
sufficient flow of air for complete comlstion but is free from draftsThe specimen must be
parallel to and appreimately 15 cm (6 inydm the front of the chamberThe lower end of the
specimemmust be held rigidly clamped@he upper end of the specimen must pass over a pulley
or rod and must have an appropriate weight attached to it so that the specimen is hgly ta
throughout the flammability testThe test specimen span between lower clamp and upper
pulley or rod must be 61 cm (24 in) and must be marked 20 cm (8 in) from the lower end to
indicate the cente point for flame applicatiorA flame from a Bunsen diirrill burner must be
applied for 30 seconds at the test mark. The burner must be mounted underneath the test
mark on the specimen, perpendicular to the specimen and at an angle of 30° to the vertical
plane of the specimeriThe burner must have a nominal2 NB 2F ddp YY 06~ Ay
adjusted to provide a 76 mm (3 in) high flame with an inner cone approximatehhingeof

the flame height. The minimum temperature of the hottest portion of the flame, as measured
with a calibrated thermocouple pyronter may not be less than 954°C (1750°F). The burner
must be positioned so that the hottest portion of the flame is applied to the test mark on the
wire. Flame time, burn length, and flaming time of drippings, if any, must be recorded. The burn
length detemined in accordance with sytaragraph (h) of this appendix must be measured to
the nearest 2.5 mm (1/10 in). Breaking of the wire specimen is not considered a failure.

Burn length Burn length is the distance from the original edge to the farthestience of
damage to the test specimen due to flame impingement, including areas of partial or complete
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consumption, charring, or embrittlement, but not including areas sooted, stained, warped, or
discoloured, nor areas where material has shrunk or meligdyafrom the heat source.

CS 23.859 Combustion heater fire protection

ED Decision 2003/14/RM

(@) Combustion heater fire regioriBhe following combustion heater fire regions must be protected
from fire in accordance with the applicable provision£€& 23.118® 23.1191and23.1203

(1) The region surrounding the heater, if this region contains any flammable fluid system
components (eXading the heater fuel system) that coutd

() Be damaged by heater malfunctioning; or
(i)  Allow flammable fluids or vapours to reach the heater in case of leakage.

(2) The region surrounding the heater, if the heater fuel system has fittings thateif t
leaked, would allow fuel vapour to enter this region.

(3) The part of the ventilating air passage that surrounds the combustion chamber.

(b) Ventilating air ductsEach ventilating air duct passage through irgyregion must be fireproof.
In addition ¢

(1) Unless isolation is provided by fireproof valves or by equally effective means, the
ventilating air duct downstream of each heater must be fireproof for a distance great
enough to ensure that any fire originating in the heater can be containdtkidtct; and

(2) Each part of any ventilating duct passing through any region having a flammable fluid
system must be constructed or isolated from that system so that the malfunctioning of
any component of that system cannot introduce flammable fluidvapwours into the
ventilating airstream.

(c) Combustion air ducté€ach combustion air duct must be fireproof for a distance great enough
to prevent damage from backfiring ceverse flame propagatiorn additiong

(1) No combustion air duct may have a caron opening with the ventilating airstream
unless flames from backfires or reverse burning cannot enter the ventilating airstream
under any operating condition, including reverse flow or malfunctioning of the heater or
its associated components; and

(2) Nocombustion air duct may restrict the prompt relief of any backfire that, if so restricted,
could cause heater failure.

(d) Heater controls: generaProvision must be made to prevent the hazardous accumulation of
water or ice on or in any heater contramponent, control system tubing, or safety control.

(e) Heater safety controls
(1) Each combustion heater must have the following safety controls:

()  Means independent of the components for the normal continuous control of air
temperature, airflow and fukflow must be provided to automatically shut off the
ignition and fuel supply to that heater at a point remote from that heater when
any of the following occurs:

(A) The heat exchanger temperature exceeds safe limits.

(B) The ventilating air temperaturexeeeds safe limits.
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(C) The combustion airflow becomes inadequate for safe operation.
(D) The ventilating airflow becomes inadequate for safe operation.

(i)  Means to warn the crew when any heater whose heat output is essential for safe
operation has beeshut off by the automatic means prescribed in qadragraph

().
(2) The means for complying with sygaragraph (1)(i) for any individual heater mgst

() Be independent of components serving any other heater whose heat output is
essential for safe operans; and

(i)  Keep the heater off until restarted by the crew.

() Air intakes Each combustion and ventilating air intake must be located so that no flammable
fluids or vapours can enter the heater systemder any operating conditiog

(1) During normaoperation; or
(2) As a result of the malfunctioning of any other component.

(g) Heater exhaustHeater exhaust systems must meet the provision€8f23.1124nd23.1123
In addition, there must be provisions in the design of the heater exhaust system to safely expel
the products of combustion to prevent the occurrenceof

(1) Fuel leakage from the exhaust to surrounding compartments;
(2) Exhaust gas impingement on surroungliequipment or structure;

(3) Ignition of flammable fluids by the exhaust, if the exhaust is in a compartment containing
flammabile fluid lines; and

(4) Restrictions in the exhaust system to relieve backfires that, if so restricted, could cause
heater failue.

(h) Heater fuel systemsEach heater fuel system must meet each powerplant fuel system
requirement affecting safe heater operation. Each heater fuel system component within the
ventilating airstream must be protected by shrouds so that no leakage tihose components
can enter the ventilating airstream.

() Drains There must be means to safely drain fuel that might accumulate within the combustion
chamber of the heater exchangein additiong

(1) Each part of any drain that operates at high temparas must be protected in the same
manner as heater exhausts; and

(2) Each drain must be protected from hazardous ice accumulation under any operating
condition.

CS 23.863 Flammable fluid fire protection

ED Decision 2003/14/RM

(@) Ineach area where flamable fluids or vapours might escape by leakage of a fluid system, there
must be means to minimise the probability of ignition of the fluids and vapours and the resultant
hazard if ignition does occur.

(b) Compliance with suparagraph (a) must be shown agalysis or tests and the following factors
must be considered:

(1) Possible sources and paths of fluid leakage and means of detecting leakage.

Powered by EASA eRules Pagel91of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART D DESIGN AM
x E ASA and Commuter Category Aeroplanes (23 CONSTRUCTI

(Initial issue) FIRE PROTECT

(2) Flammability characteristics of fluids, including effects of any combustible or absorbing
materials.

(3) Passible ignition sources, including electrical faults, eweating of equipment and
malfunctioning of protective devices.

(4) Means available for controlling or extinguishing a fire, such as stopping flow of fluids,
shutting down equipment, fireproof conlament, or use of extinguishing agents.

(5) Ability of aeroplane components that are critical to safely of flight to withstand fire and
heat.

(c) If action by the flightcrew is required to prevent or counteract a fluid fire (e.g. equipment shut
down or actiation of a fire extinguisher), quick acting means must be provided to alert the crew.

(d) Each area where flammable fluids or vapours might escape by leakage of a fluid system must
be identified and defined.

CS 23.865 Fire protection of flight controexgine mounts and

other flight structure

ED Decision 2003/14/RM

Flight controls, engine mounts, and other flight structure located in designated fire zones, or in
adjacent areas that would be subjected to the effects of fire in the designated fire zmuss,be
constructed of fireproof material or be shielded so that they are capable of withstanding the effects
of a fire. Engine vibration isolators must incorporate suitable features to ensure that the engine is
retained if the norfireproof portions of tle isolators deteriorate from the effects of a fire.

ED Decision 2003/14/RM

Engine mounts or portions of the engine mounts that are not constructed of fire proof rabséuld
be shielded to provide an equivalent level of safety to that provided by the use of fireproof materials.
Care should be taken that any shielding does not invalidate the type certification of the engine.
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LIGHTNING PROTEC"

ELECTRICBONDINGNDLIGHTNINGROTEUON

CS 23.867 Electrical bonding and protection against lightning a

static electricity

ED Decision 2003/14/RM
(@) The aeroplane must be protected against catastrophic effects from lightning.
(b) For metallic components, compliance with spdragraph (amay be shown by
(1) Bonding the components properly to the airframe; or
(2) Designing the components so that a strike will not endanger the aeroplane.
(c) For nonmetallic components, compliance with splaragraph (a) may be shown Ry
(1) Designing th components to minimise the effect of a strike; or

(2) Incorporating acceptable means of diverting the resulting electrical current so as not to
endanger the aeroplane.
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MISCELLANEOUS

CS 23.871 Levelling means

ED Decision 2003/14/RM

There must be meanfor determining when the aeroplane is in a level position on the ground.
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SUBPARET POWERPLANT
GENERAL

CS 23.901 Installation

ED Decision 2003/14/RM

(@) For the purpose of C&3, the aeroplane powerplant installation includes each component
that ¢

(1) Is necessary for propulsion; and
(2) Affects the safety of the major propulsive units.
(b) Each powerplant installation must be constructed and arrangegl to
(1) Ensure safe operation to the maximum altitude for which approval is requested.
(2) Be accesbie for necessary inspections and maintenance.

(c) Engine cowls and nacelles must be easily removable or openable by the pilot to provide
adequate access to and exposure of the engine compartment foflighe checks.

(d) Each turbine engine installationust be constructed and arranged ¢o

(1) Resultin carcass vibration characteristics that do not exceed those established during the
type certification of the engine.

(2) Provide continued safe operation without a hazardous loss of power or thrust waiilg b
operated in rain for at least 3 minutes with the rate of water ingestion being not less than
4% by weight, of the engine induction airflow rate at the maximum installed power or
thrust approved for takeoff and at flight idle.

(e) The powerplant instiéation must comply witlg
(1) The installation instructions provided under
(i)  The engine type certificate, and
(i)  The propeller type certificate or equivalent approval.
(2) The applicable provisions of this subpart.

(H  Each auxiliary power unit irgtation must meet the applicable portions of-2%

CS 23.903 Engines and auxiliary power units

ED Decision 2003/14/RM
(@) Each turbine engine must either
(1) Comply with CS-E90 and CS-800, or

(2) Be shown to have a foreign object ingestion semhistory in similar installation locations
which has not resulted in any unsafe condition.

(b)  Turbine engine installation&or turbine engine installatiors

(1) Design precautions must be taken to minimise the hazards to the aeroplane in the event
of an engine rotor failure or of a fire originating inside the engine which burns through
the engine case. (See AMGIZZBA)
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(€)

(d)

(e)

(2) The powerplant systems associated with engine control devices, systems and
instrumentation must be designed to give reasonableueamsce that those operating
limitations that adversely affect turbine rotor structural integrity will not be exceeded in
service.

Engine isolation The powerplants must be arranged and isolated from each other to allow
operation, in at least one cougfiiration, so that the failure or malfunction of any engine, or the
failure or malfunction (including destruction by fire in the engine compartment) of any system
that can affect an engine will nat

(1) Prevent the continued safe operation of the remainemngines; or

(2) Require immediate action by any crew member for continued safe operation of the
remaining engine.

Starting and stopping (piston engine)

(1) The design of the installation must be such that risk of fire or mechanical damage to the
engine or aeroplane, as a result of starting the engine in any conditions in which starting
is to be permitted, is reduced to a minimum. Any techniques and associated limitations
for engine starting must be established and included in the aeroplane fiiginiual or
applicable operating placards. Means must be provided;for

() Restarting any engine in flight, and

(i)  Stopping any engine in flight, after engine failure, if continued engine rotation
would cause a hazard to the aeroplane.

(2) Inaddition, fo commuter category aeroplanes, the following apply:

()  Each component of the stopping system on the engine side of the firewall that
might be exposed to fire must be at least fire resistant.

(i) If hydraulic propeller feathering systems are used fos fhirrpose, the feathering
lines must be at least fire resistant under the operating conditions that may be
expected to exist during feathering.

Starting and stopping (turbine engin€ljurbine engine installations must comply with the
following:

(1) Thedesign of the installation must be such that risk of fire or mechanical damage to the
engine or the aeroplane, as a result of starting the engine in any conditions in which
starting is to be permitted, is reduced to a minimum. Any techniques and assiciate
limitations must be established and included in the aeroplane flight manual, or applicable
operating placards.

(2) There must be means for stopping combustion within any engine and for stopping the
rotation of any engine if continued rotation would caws@azard to the aeroplane. Each
component of the engine stopping system located in any fire zone must be fire resistant.
If hydraulic propeller feathering systems are used for stopping the engine, the hydraulic
feathering lines or hoses must be fire reaig.

(3) It must be possible to restart any engine in flight. Any techniques and associated
limitations must be established and included in the Aeroplane Flight Manual, or
applicable operating placards.

(4) It must be demonstrated in flight that when resting engines following a false start, all
fuel or vapour is discharged in such a way that it does not constitute a fire hazard.
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(H Restart envelopeAn altitude and airspeed envelope must be established for the aeroplane for
in-flight engine restartingand each installed engine must have a restart capability within that
envelope.

(g) Restart capabilityFor turbine enginepowered aeroplanes, if the minimum windmilling speed
of the engines, following the iflight shutdown of all engines, is insufficiemt provide the
necessary electrical power for engine ignition, a power source independent of the edrijea
electrical power generating system must be provided to permifligit engine ignition for
restarting.

(h)  Auxiliary power unitsEach APU musteet the requirements of GAPU.

CS 23.904 Automatic power reserve system

ED Decision 2003/14/RM

If installed, an automatic power reserve (APR) system that automatically advances the power or thrust
on the operating engine, when either engine fails duriake-off, must comply withAppendix Hof
Cx23.
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APPENDIX ¢ INSTALLATION OF AWTOMATICOWERRESERVEAPR)
SYSTEM

H23.1 General

ED Decision 2003/14/RM

(@) This appendix specifies requirements for installatidran APR engine power control system
that automatically advances power or thrust on the operating engine in the event an engine
fails during takeoff.

(b)  With the APR system and associate systems functioning normally, all applicable requirements
(exceptas provided in this appendix) must be met without requiring any action by the crew to
increase power or thrust.

H23.2 Terminology

ED Decision 2003/14/RM

(&) Automatic power reserve system means the entire automatic system used only duringftake
including all devices both mechanical and electrical that sense engine failure, transmit signals,
actuate the fuel control or the power lever on the operating emgiimcluding power sources,
to achieve the scheduled power increase and furnish cockpit information on system operation.

(b) Selected takeoff power means the power obtained from each initial power setting approved
for take-off.

(c) Critical time intervg as illustrated in figure H1, means that period starting atrhus one
second and ending at the intersection of the engine and APR failure flight path line with the
minimum performance all engine flight path line. The engine and APR failure flightinpath
intersects the oneengineinoperative flight path line at 122 m (400 feet) above the tale
AdzNF I OSd® ¢KS Sy3aayS FyR !'tw FFEAfdzZNBE FfAIKID
must have a positive gradient of at least 0.5 percent at 12200 feet) above the takeff
surface.
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(For illustration only - typical for 120K climb speed)

Figure H1—Critical Time Interval Illustration
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H23.3 Reliability and performance requirements

ED Decision 2003/14/RM

(@) It must be shown that, during the critical time interval, an APR failure that increases or does not
affect power on either engine witlot create a hazard to the aeroplane, or it must be shown
that such failures are improbable.

(b) It must be shown that, during the critical time interval, there are no failure modes of the APR
system that would result in a failure that will decrease thevpoon either engine or it must be
shown that such failures are extremely improbable.

(c) It must be shown that, during the critical time interval, there will be no failure of the APR system
in combination with an engine failure or it must be shown thathstfiailures are extremely
improbable.

(d) All applicable performance requirements must be met with an engine failure occurring at the
most critical point during takeff with the APR system functioning normally.

H23.4 Power setting

ED Decision 2003/14/RM

The selected takeff power set on each engine at the beginning of the takieroll may not be less
than-

(@) The power necessary to attain, at V1, 90 percent of the maximumda#ksower approved for
the aeroplane for the existing conditions;

(b) That required to permit normal operation of all safelated systems and equipment that are
dependent upon engine power or power lever position; and

(c) That shown to be free of hazardous engine response characteristics when power is advanced
from the ®lected takeoff power level to the maximum approved takdf power.

H23.5 Powerplant contregeneral

ED Decision 2003/14/RM

(&) In addition to the requirements ofS 23.1141no single failure or malfunction (@robable
combination thereof) of the APR, including associated systems, may cause the failure of any
powerplant function necessary for safety.

(b) The APR must be designed to

(1) Provide a means to verify to the flight crew before taiéthat the APRs in an operating
condition to perform its intended function;

(2) Automatically advance power on the operating engine following an engine failure during
take-off to achieve the maximum attainable talodf power without exceeding engine
operating limits;

(3) Prevent deactivation of the APR by manual adjustment of the power levers following an
engine failure;

(4) Provide a means for the flight crew to deactivate the automatic function. This means
must be designed to prevent inadvertent deactivation; and

(5) Allow normal manual decrease or increase in power up to the maximumatipwer
approved for the aeroplane under the existing conditions through the use of power
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levers, as stated i6S 23.1141(cgxcept as praded under paragraph (c) 6f23.50f this
appendix.

(c) For aeroplanes equipped with limiters that automatically prevent engine operating limits from
being exceeded, other means may be used to increase the maximum level of power controlled
by the power lgers in the event of an APR failure. The means must be located on or forward of
the power levers, must be easily identified and operated under all operating conditions by a
single action of any pilot with the hand that is normally used to actuate the ptavers, and
must meet the requirements d€S 23.777(a), (b), and.(c)

H23.6 Powerplant instruments

ED Decision 2003/14/RM

In addition to the requirements a€S 23.1305
(@) A means must be provided to indicate when the APR is in the armed or ready condition.

(b) If the inherent flight characteristics of the aeroplane do not provide warning that an engine has
failed, a warning system independent of the APR must be providagive the pilot a clear
warning of any engine failure during také.

(c) Following an engine failure at \@r above, there must be means for the crew to readily and
quickly verify that the APR has operated satisfactorily.
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Seaplane Loads
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FIGURE 1. Pictorial definition of angles, dimensions and directions on a
seaplane.
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CS 23.905 Propellers

ED Decision 2003/14/RM

(@) (reserved)

(b) Engine power and propeller shaft rotational speed may not exceed the limits for which the
propeller is certificated.

(c) Each featherable propeller must have a means to unfeaitharflight.

(d) Each component of the propeller blade pitch control system must meet the requirements of
CSP-210.

(e) All areas of the aeroplane forward of the pusher propeller that are likely to accumulate and
shed ice into the propeller disc duringyaoperating condition must be suitably protected to
prevent ice formation, or it must be shown that any ice shed into the propeller disc will not
create a hazardous condition. (S&MC 23.905(9)

()  Each pusher ppeller must be marked so that the disc is conspicuous under normal daylight
ground conditions.

(g) If the engine exhaust gases are discharged into the pusher propeller disc, it must be shown by
tests, or analysis supported by tests, that the propellegjzable of continuous safe operation.

(SeeAMC 23.905(g)

(h)  All engine cowlings, access doors, and other removable items must be designed to ensure that
they will not separate from the aeroplane and contact the prgpropeller.

ED Decision 2003/14/RM

Ice shed from the forward fuselage and the wings may cause significant damage to pusher propellers
that are very close to the fuselage and well back from the aeroplane nose. Simlarly, ideoshéuke

wing may cause significant damage to wind mounted pusher propellers. Account should be taken of
these possibilities.

¢KS GSNY WRANAY3I Fyed 2LISNIGAYy3T O2yRAGA2YQ YI @

unintentional entry into icing catiitions. This may also be shown by analysis or a combination of both.

ED Decision 2003/14/RM

In most pusher propeller installations, the engine exhaust gases pass through the propeller disc. Many
factors affect the temperature ofhese gases when they contact the propellers and propeller
tolerance to these gases varies with propeller design and materials.

CS 23.907 Propeller vibration

ED Decision 2003/14/RM

(a) Each propeller other than a conventional fixed pitch wooden propetlest be shown to have
vibration stresses, in normal operating conditions, that do not exceed values that have been
shown by the propeller manufacturer to be safe for continuous operation. This must be shown
by ¢

(1) Measurement of stresses through direetsting of the propeller;
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(2) Comparison with similar installations for which these measurements have been made; or

(3) Any other acceptable test method or service experience that proves the safety of the
installation.

(b) Proof of safe vibratiomharacteristics for any type of propeller, except for conventional, fixed
pitch, wood propellers must be shown where necessary.

ED Decision 2003/14/RM

The definition of a conventional fixed pitch wooden propeller shdaddaken to include a propeller
with a wooden core and a simple cover of composite material, but not a propeller where the load
carrying structure is composite and the wood simply provides the form.

CS 23.909 Turbo charger systems

ED Decision 2003/14/RM

(@) Each turbo charger must be approved under the engine type certificate or it must be shown
that the turbo charger system, while in its normal engine installation and operating in the engine
environmentg

(1) Can withstand, without defect, an endurana@st of 150 hours that meets the applicable
requirements of G& 440, and

(2) Will have no adverse effect upon the engine.

(b) Control system malfunctions, vibrations and abnormal speeds and temperatures expected in
service may not damage the turbo chargempressor or turbine.

(c) Each turbo charger case must be able to contain fragments of a compressor or turbine that fails
at the highest speed that is obtainable with normal speed control devicepénative.

(d) Each intercooler installation, where prided, must comply with the following:

(1) The mounting provisions of the intercooler must be designed to withstand the loads
imposed on the system;

(2) It must be shown that, under the installed vibration environment, the intercooler will not
fail in a mamer allowing portions of the intercooler to be ingested by the engine, and

(3) Airflow through the intercooler must not discharge directly on any aeroplane component
(e.g. windshield) unless such discharge is shown to cause no hazard to the aeroplane
underall operating conditions.

(e) Engine power, cooling characteristics, operating limits, and procedures affected by the
turbocharger system installations must be evaluated. Turbocharger operating procedures and
limitations must be included in the aeroplafigght manual in accordance withS 23.1581

ED Decision 2003/14/RM

Intercooler mounting provisions should have sufficient strength to withstand the flight and ground
loadsfor the aeroplane as a whole in combination with the local loads arising from the operation of
the engine.
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CS 23.925 Propeller clearance

ED Decision 2003/14/RM

Propeller clearances with the aeroplane at the most adverse combination of weight and oéntre
gravity and with the propeller in the most adverse pitch position, may not be less than the following:

(@) Ground clearanceThere must be a clearance of at least 18 cm (7 in) (for each aeroplane with
nose wheel landing gear) or 23 cm (9 in) (for eaehoplane with tail wheel landing gear)
between each propeller and the ground with the landing gear statically deflected and in the
level, normal takeoff, or taxying attitude, Wichever is the most criticaln addition, for each
aeroplane with conventioal landing gear struts using fluid or mechanical means for absorbing
landing shocks, there must be positive clearance between the propeller and the ground in the
level takeoff attitude with the critical tyre completely deflated and the correspondeugding
gear strut bottomedPositive clearance for aeroplanes using leaf spring struts is showrawith
deflection corresponding to &g.

(b) Aft mounted propellerdn addition to the clearancsgpecified in sulparagraph (agn aeroplane
with an aft mounted popeller must be designed such that the propeller will not contact the
runway surface when the aeroplane is in the maximum pitch attitude attainable during normal
take-off and landings.

(c) Water clearanceThere must be a clearance of at least 46 cm ()&étween each propeller
and the water, unless compliance wit§ 23.238an be shown with a lesser clearance.

(d)  Structural clearanceél' here must beg

(1) Atleast 25 mm (1 in) radial clearance between the blade tips and the aeroplane structure,
plus any additional radial clearance necessary to prevent harmful vibration;

(2) Atleast12.7 mm (¥ in) longitudinal clearance between the propeller blades srandf
stationary parts of the aeroplane; and

(3) Positive clearance between other rotating parts of the propeller or spinner and stationary
parts of the aeroplane.

CS 23.929 Engine installation ice protection

ED Decision 2003/14/RM

Propellers and otheramponents of complete engine installations must be protected against the
accumulation of ice as necessary to enable satisfactory functioning without appreciable loss of thrust
when operated in the icing conditions for which certification is requested.

CX23.933 Reversing systems

ED Decision 2003/14/RM
(@) For turbojet and turbofan reversing systeqs

(1) Each system intended for ground operation only must be designed so that during any
reversal in flight the engine will produce no more than flight idiirust. In addition, it
must be shown by analysis or test, or both, that

(i)  Each operable reverser can be restored to the forward thrust position; or

(i)  The aeroplane is capable of continued safe flight and landing under any possible
position of the hrust reverser.
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(2) Each system intended for-flight use must be designed so that no unsafe condition will
result during normal operation of the system, or from any failure (or likely combination
of failures) of the reversing system, under any operatiogdition including ground
operation. Failure of structural elements need not be considered if the probability of this
kind of failure is extremely remote.

(3) Each system must have means to prevent the engine from producing more than idle
thrust when thereversing system malfunctions, except that it may produce any greater
thrust that is shown to allow directional control to be maintained, with aerodynamic
means alone, under the most critical reversing condition expected in operation.

(b)  For propeller reersing systems

(1) Each system must be designed so that no single failure (or reasonably likely combination
of failures) or malfunction of the system will result in unwanted reverse thrust under any
expected operating condition. Failure of structuradrakents need not be considered if
this kind of failure is extremely remote.

(2) Compliance with sulparagraph (b)(1) may be shown by failure analysis or testing, or
both, for propeller systems that allow propeller blades to move from the flightpdeh
position to a position that is substantially less than that at the normal flightpdeh
position. The analysis may include or be supported by the analysis made to show
compliance with the requirements of &Sfor the propeller and associated installation
components.

(3) For turbopropellerpowered, commuter category aeroplanes the requirements of-sub
paragraph (a)(2) apply. Compliance with this paragraph must be shown by failure
analysis, testing, or both, for propeller systems that allow the propellerdslad move
from the flight lowpitch position to a position that is substantially less than that at
normal flight, lowpitch stop position. The analysis may include, or be supported by, the
analysis made to show compliance for the type certification of pmepeller and
associated installation components.

CS 23.934 Turbojet and turbofan engine thrust reverser system

tests

ED Decision 2003/14/RM

Thrust reverser systems of turbojet or turbofan engines must meet the appropriate requirements of
CSE 650 and GE 890.

CS 23.937 Turbopropelleirag limiting systems

ED Decision 2003/14/RM

(@) Turbopropellerpowered aeroplane propelledrag limiting systems must be designed so that
no single failure or malfunction of any of the systems during normal or emerggyenation
results in propeller drag in excess of that for which the aeroplane was designed under the
structural requirements of G&3. Failure of structural elements of the drag limiting systems
need not be considered if the probability of this kind ofuee is extremely remote.

(b)  Asused in this paragraph, drag limiting systems include manual or automatic devices that, when
actuated after engine power loss can move the propeller blades toward the feather position to
reduce windmilling drag to a safevig.
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CS 23.939 Powerplant operating characteristics

ED Decision 2003/14/RM

(@) Turbine engine powerplant operating characteristics must be investigated in flight to determine
that no adverse characteristics (such as stall, surge, or flameoufrasent, to a hazardous
degree, during normal and emergency operations within the range of operating limitations of
the aeroplane and of the engine.

(b) Turbocharged reciprocating engine operating characteristics must be investigated in flight to
assure tlat no adverse characteristics, as a result of an inadvertent overboost, surge, flooding,
or vapour lock, are present during normal or emergency operation of the engine(s) throughout
the range of operating limitations of both aeroplane and engine.

(c) Forwrbine engines, the air inlet system must not, as a result of airflow distortion during normal
operation, cause vibration harmful to the engine.

CS 23.943 Negative acceleration

ED Decision 2003/14/RM

No hazardous malfunction of an engine, an auxiliarwgrounit approved for use in flight, or any
component or system associated with the powerplant or auxiliary power unit may occur when the
aeroplane is operated at the negative accelerations within the flight envelopes prescribed in
C323.333 This must be shown for the greatest value and duration of the acceleration expected in
service.
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FUEISYSTEM

CS 23.951 General

(@)

(b)

(€)

ED Decision 2003/14/RM

Each fuel system must be constructed and arranged to ensure fuebfl@ rate and pressure
established for proper engine and auxiliary power unit functioning under each likely operating
condition, including any manoeuvre for which certification is requested and during which the
engine or auxiliary power unit is permitteéd be in operation.

Each fuel system must be arranged so that
(1) No fuel pump can draw fuel from more than one tank at a time; or
(2) There are means to prevent introducing air into the system.

Each fuel system for a turbine engine must beatdp of sustained operation throughout its
flow and pressure range with fuel initially saturated with water at 27°C (80°F) and having 0.75cc
of free water per 3.8 | (U§allon) added and cooled to the most critical condition for icing likely

to be encounteed in operation.

CS 23.953 Fuel system independence

(@)

ED Decision 2003/14/RM

Each fuel system for a twigngine aeroplane must be arranged so that, in at least one system
configuration, the failure of any one component will not result in the loswfgr of more than

one engine or require immediate action by the pilot to prevent the loss of power of more than
one engine.

CS 23.954 Fuel system lightning protection

ED Decision 2003/14/RM

The fuel system must be designed and arranged to prevent thdagrof fuel vapour within the

system by

(@) Direct lightning strikes to areas having a high probability of stroke attachment;
(b)  Swept lightning strokes on areas where swept strokes are highly probable; and
(c) Corona or streamering at fuel veatitlets.

CS 23.955 Fuel flow

(@)

ED Decision 2003/14/RM

General The ability of the fuel system to provide fuel at the rates specified in this paragraph
and at a pressure sufficient for proper engine operation must be shown in the attitude that is
most critical with respect to fuel feed and quantity of unusable fuel. These conditions may be
simulated in a suitable moalkp. In additior

(1) The quantity of fuel in the tank may not exceed the amount established as the unusable
fuel supply for that tankinderCS 23.959(a@lus that necessary to show compliance with
this paragraph;

(2) Ifthere is a fuel flowmeter, it must be blocked during the flow test and the fuel must flow

through the meter or its byass.
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(b)

(€)

(d)

(e)

(f)

(3) If there is a flowmeter without a bpass, it must not have any failure mode that would
restrict fuel flow below the level required in this fuel flow demonstration;

(4) The fuel flow must include that flow needed for vapour return flow, jet pump drive flow
and for all other purposes for which fuel is used.

Gravity systemsThe fuel flow rate for gravity systems (main and reserve supply) must be 150%
of the takeoff fuel consumption of the engine.

Pump systemsThe fuel flow rate for each pump systdmain and reserve supply) for each
reciprocating engine, must be 125% of the fuel flow required by the engine at the maximum
take-off power approved under C&3.

(1) This flow rate is required for each main pump and each emergency pump, and must be
availabbe when the pump is operating as it would during také

(2) For each haneperated pump, this rate must occur at not more than 60 complete cycles
(120 single strokes) per minute.

(3) The fuel pressure, with main and emergency pumps operating simultaheauust not
exceed the fuel inlet pressure limits of the engine, unless it can be shown that no adverse
effect occurs.

Auxiliary fuel systems and fuel transfer syster8sibparagraphs (b), (¢) and épply to each
auxiliary and transfer system, esqt that¢

(1) The required fuel flow rate must be established upon the basis of maximum continuous
power and engine rotational speed, instead of takképower and fuel consumption; and

(2) If there is a placard providing operating instructions, a leflsgr rate may be used for
transferring fuel from any auxiliary tank into a larger main tank. This lesser flow rate must
be adequate to maintain maximum continuous power but the flow rate must not overfill
the main tank at lower engine power.

Multiple fuel tanks For reciprocating engines that are supplied with fuel from more than one
tank, if engine power loss becomes apparent due to fuel depletion from the tank selected, it
must be possible after switching to any full tank, in level flight, to ob%5f maximum
continuous power on that engine in not more than

(1) 10 seconds for naturally aspirated singlegine aeroplanes;

(2) 20 seconds for turbocharged singtagine aeroplanes, provided that 75% maximum
continuous naturally aspirated power is réiged within 10 seconds; or

(3) 20 seconds for twirengine aeroplanes.

Turbine engine fuel systemg&ach turbine engine fuel system must provide at least 100% of the
fuel flow required by the engine under each intended operation condition and manoedire
conditions may be simulated in a suitable mockup. This flow must

(1) Be shown with the aeroplane in the most adverse fuel feed condition (with respect to
altitudes, attitudes and other conditions) that is expected in operation; and

(2) For twinengine aeroplanes, notwithstanding the lower flow rate allowed by -sub
paragraph (d), be automatically uninterrupted with respect to any engine until all the fuel
scheduled for use by that engine has been consumed. In addjtion

()  For the purposes of thisJ- NI} INJ LIKX & FdzSf &OKSRdz SR
means all fuel in any tank intended for use by a specific engine.
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(i)  The fuel system design must clearly indicate the engine for which fuel in any tank
is scheduled.

(i) Compliance with this paragph must require no pilot action after completion of
the engine starting phase of operations.

(3) For single engine aeroplanes, require no pilot action after completion of the engine
starting phase of operations unless means are provided that unmistakéarlythe pilot
to take any needed action at least five minutes prior to the needed action; such pilot
action must not cause any change in engine operation; and such pilot action must not
distract pilot attention from essential flight duties during any paaof operations for
which the aeroplane is approved.

CS 23.957 Flow between interconnected tanks

ED Decision 2003/14/RM

(@) It must be impossible, in a gravity feed system with interconnected tank outlets, for enough fuel
to flow between the tanks to age an overflow of fuel from any tank vent under the conditions
in CS 23.95%xcept that full tanks must be used.

(b) If fuel can be pumped from one tank to another in flight, the fuel tank vents and thé& &unsifer
system must be designed so that no structural damage to any aeroplane component can occur
because of overfilling of any tank.

CS 23.959 Unusable fuel supply

ED Decision 2003/14/RM

(@) The unusable fuel supply for each tank must be establishatbatess than that quantity at
which the first evidence of malfunctioning occurs under the most adverse fuel feed condition
occurring under each intended operation and flight manoeuvre involving that tank. Fuel system
component failures need not be consiael.

(b) Inaddition, the effect on the unusable fuel quantity as a result of a failure of any pump must be
determined.

ED Decision 2003/14/RM

¢CKS UGSNY WwWY2aid | ROSNES FdzSt TS SRreau@yieRratosu@rgsQ A a

not likely to be encountered in operation. Judgement should be used in determining what manoeuvres
are appropriate to the type of aeroplane being tested.

A tank that is not needed to feed the engine under all flight conditionsilshbe tested only for the

flight regime for which is was designed (e.g. cruise conditions). Tests for this kind of tank should
include slips and skids to simulate turbulence. Suitable instructions on the conditions under which the
tank may be used shoulk provided in a placard or in the Aeroplane Flight Manual.

Analyse the fuel system and tank geometry to determine the critical manoeuvres for the specific tanks
being considered, e.g. main, auxiliary, or cruise tanks and conduct only those tests camhsider
applicable to the aeroplane being tested. Particular attention should be directed towards the tank or
cell geometry and orientation with respect to the longitudinal axis of the aeroplane and location of
supply ports. Care should be taken in planning iosvcritical altitude manoeuvres are tested so that

the test procedure does not result in unconservative unusable fuel. The test manoeuvres should be
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selected using good judgement with regard to the kind of manoeuvres the aeroplane under test will
be subgcted to in operation.

Ground tests using equipment which accurately simulate the aeroplane fuel system and inflight
inertial effects may be considered acceptable.

The quantity of fuel to be used for the tests should be sufficient for determination ugalle fuel by
allowing the manoeuvres described herein to be performed. The manoeuvres are to be repeated until
first evidence of engine malfunction. Repeated manoeuvres may result in fuel refilling some bays or
tanks; therefore, minimum fuel should beeads

For the tests, a malfunction will be considered when engine roughness, partial or total loss of power,
fuel pressure loss of below minimum, or fuel flow fluctuations are experienced.

To assure the most conservative unusable fuel supply value fortaakh another tank should be
selected at the first indication of fuel interruption. The fuel remaining in the test tank at the time of
malfunction should be drained, measured and recorded as unusable fuel. If header tanks (small tanks
that accumulate fuelrom one or more fuel tanks and supply the engine directly) are utilised, the fuel
remaining in the header tank should be added to the unusable fuel but would not be shown on the
fuel gauge marking.

All tests should be conducted at a minimum practicaiglieor weight determined to be critical for
the aeroplane being tested.

The flight testing of a singlengine aeroplane with a orank system requires a separate temporary
fuel system to supply the engine after fuel starvation occurs.

The flight testdor the unusable fuel determination should be conducted as follows:
a. Level flight at maximum recommended cruise

1. Maintain straight ceordinated flight or bank angles not exceeding 5°, until a malfunction
occurs.

2. Simulate turbulent air with = halall width oscillations at approximately the natural yawing
frequency of the aeroplane, until a malfunction occurs.

3. Skidding turns with -ball skid. Hold for 30 seconds and then return teotdinated flight for
1 minute.

Repeat until malfunction occurs. rB¢tion of skidding turn should be in the direction most
critical with respect to fuel feed.

b.  Climb with maximum climb power and at a speed in accordance@23.6%
4. Straight ceordinated flight or bank agle should not exceed 5°, until a malfunction occurs.

5. Simulate turbulent air with + halfall width oscillations at approximately the natural yawing
frequency of the aeroplane, until a malfunction occurs.

6. Skidding turns with -ball width skid or full rudder if-ball width cannot be obtained. Hold for
30 seconds and then return to -@vdinated flight for 1 minute. Repeat until a malfunction
occurs.

Direction of skidding turn should be in the direction mostical with respect to fuel feed.
C. Descent and Approach.

Make a continuous powenff straight descent at A with gear and flaps down or follow
emergency descent procedures contained in the Aeroplane Flight Manual (AFM). Continue the
test until the frst indication of interrupted fuel flow is observed.
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Make a continuous powenff glide at 1.3 Yountil first indication of interrupted fuel flow is
observed. Simulate turbulent air or smooth air condition, whichever is most critical. Verify that
with the unusable fuel quantity established with critical tests no interruption of fuel flow will
occur when simultaneously making a rapid application of MCP and a transition to a speed in
accordance witlCS 23.6%rom apower-off glide at 1.3 Yo

Establish a poweoff 1.3 \4odescent in a landing configuration. Maintain a 1% ball sideslip in

direction found to be critical for fuel system design with sufficient aileron to maintain constant
heading (or utilise the maxinmu side slip anticipated for the type of aeroplane). The test should

be conducted by slipping for 30 seconds. Continue the test until the first indication of
interrupted fuel flow is observed. Verify that with the unusable fuel quantity established with
critical tests no interruption of fuel flow will occur when slipping for 30 seconds, followed by a
maximum power straight ahead baulked landing climb for 1 minute.

If there are any other conditions which will result in higher unusable fuel quantities, these
conditions should also be examined.

CS 23.961 Fuel system hot weather operation

ED Decision 2003/14/RM

Each fuel system must be free from vapour lock when using fuel at its critical temperature, with
respect to vapour formation, when operating tlagrplane in all critical operating and environmental
conditions for which approval is requested. For turbine fuel, the initial temperature mustiax 48,

+2.7° (110°F, -0°, +5) or the maximum outside air temperature for which approval is requested,
whichever is more critical.

ED Decision 2003/14/RM

Any fuel system that uses aviation gasoline is considered conductive to vapour formation. However a
fuel system having a fuel pump with suction lift, is morgical with respect to vapour formation.

Critical operating conditions which need to be considered during evaluation of hot weather tests
should include at least the maximum fuel flow, high angles of attack, maximum fuel temperature, etc.

The weight ofhe aeroplane should be the weight with critical fuel level, minimum crew necessary for
safe operation, and the ballast necessary to maintain the centre of gravity within allowable limits.

The critical fuel level in most cases would be low fuel; howéwelgme cases, full fuel may be critical.

A flight test is normally necessary to complete the hot weather operation tests, however, if a ground
test is performed, it should closely simulate flight conditions.

Several methods of heating the fuel are dahie, such as circulating hot water or steam through a
heat exchanger placed in the fuel tank to increase the fuel temperature, placing black plastic or other
material on the fuel tanks in bright sunlight, or blowing hot air over the fuel tank. Thelfaaldsnot

be agitated or handled excessively during the heating operation. The heating process should be
completed in the shortest time period possible without causing excessive local temperature
conditions at the heat exchanger.

Raise the temperature dhe fuel to the critical value as follows:
1. For aviation gasoline, 43 2@ to + 3 °C (110°¢0 to + 5° F)
2. For turbine fuel, 43 °€0 to + 3 °C (110°¢0 to + 5° F)
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3. For automobile gasoline, 43 €3 to + 0 °C (110°¢5 to + 0° F)
Testing shouldommence immediately after the fuel temperature reaches its required value.

The desirable outside air temperature measured 1.2 to 1.8 m (4 to 6 feet) above the runway surface
should be at least 29 °C (85° F). If tests are performed in weather cold etmirghrfere with the

test results, steps should be taken to minimise the effects of cold temperature. This may be
accomplished by insulating fuel tank surfaces, as appropriate, fuel lines, and other fuel system
components from the cold air to simulate thday conditions.

The takeoff and climb should be made as soon as possible after the fuel in the tank reaches the
required test temperature, and the engine oil temperature should be at least the minimum
recommended for takeff.

The airspeed in the climb should be the same as that used in demonstrating the requirements of
CX3.65 except the aeroplane should be at minimum weight with a critical quantity of fuel in the
tanks.

Power settings should be maintained at the maximum approved levels for-tdkend climb to
provide for the maximum fuel flow.

The climb should be continued to the maximum operating altitude approved for the aeroplane. If a
lower altitude is substantiated, appropte limitations should be noted in the Aeroplane Flight
Manual.

The following data should be recorded:
4, Fuel temperature in the tank

5. Fuel pressure at the start of the test and continuously during climb noting any pressure failure,
fluctuation, or variatbns

Main and emergency fuel pump operation, as applicable
Pressure altitude

Ambient air temperature, total or static as applicable

© © N ©

Airspeed

10. Engine power, i.e. engine pressure ratio, gas generator speed, torque, rpm, turbine inlet
temperature, exhaustjas temperature, manifold pressure, and fuel flow, as appropriate

11. Comments on engine operation

12. Fuel quantities in the fuel tank(s) during ta&

13. Fuel vapour pressure (for automobile gasoline only), determined prior to test
14. Fuel grade or designatiodetermined prior to test

A fuel pressure failure is considered to occur when the fuel pressure decreases below the minimum
prescribed by the engine manufacturer or the engine does not operate satisfactorily.

The emergency fuel pump(s) should be inopematf being considered for use as backup pump(s). This
test may be used to establish the maximum pressure altitude for operation with the pump(s) off.

If significant fuel pressure fluctuation occurs during testing of the critical flight condition bugypees
failure does not occur, additional testing should be considered to determine that pressure failure may
not occur during any expected operating mode. Also, the fuel system should be evaluated for vapour
formation during cruise flight at maximum appralaeltitude in smooth air at low to moderate power
setting and low fuel flow and idling approach to landing.
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The hot weather tests may have to be repeated if the critical tank cannot be positively identified.

Any limitations on the outside air temperatues a result of hot weather tests should be included in
the Aeroplane Flight Manual.

CS 23.963 Fuel tanks: general

ED Decision 2003/14/RM

(@) Each fuel tank must be able to withstand, without failure, the vibration, inertia, fluid and
structural loadghat it may be subjected to in operation.

(b) Each flexible fuel tank liner must be shown to be suitable for the particular application.
(c) Each integral fuel tank must have adequate facilities for interior inspection and repair.

(d) The total usable capity of the fuel tanks must be enough for at least % hour of operation at
maximum continuous power.

(e) Each fuel quantity indicator must be adjusted, as specifigdSr23.1337(bjo account for the
unusable fuel spply determined unde€S 23.959(a)

CS 23.965 Fuel tank tests

ED Decision 2003/14/RM
(@) Each fuel tank must be able to withstand the following pressures without failure or leakage:

(1) For each conventionahetal tank and normetallic tank with walls not supported by the
aeroplane structure, a pressure of 24 kPa (3.5 psi), or that pressure developed during
maximum ultimate acceleration with a full tank, whichever is greater.

(2) For each integral tank, the @ssure developed during the maximum limit acceleration of
the aeroplane with a full tank, with simultaneous application of the critical limit structural
loads.

(3) For each nommetallic tank with walls supported by the aeroplane structure and
constructedm an acceptable manner using acceptable basic tank material and with actual
or simulated support conditions, a pressure of 14 kPa (2 psi) for the first tank of a specific
design. The supporting structure must be designed for the critical loads occuriimg in
flight or landing strength conditions combined with the fuel pressure loads resulting from
the corresponding accelerations.

(b) Each fuel tank with large, unsupported, or unstiffened flat surfaces, whose failure or
deformation could cause fuel leakagmust be able to withstand the following test without
leakage, failure or excessive deformation of the tank walls:

(1) Each complete tank assembly and its support must be vibration tested while mounted to
simulate the actual installation.

(2) Except as gxified in subparagraph (b)(4), the tank assembly must be vibrated for
25hours at a total displacement of not less than 0.8 of a mm (132 in) (unless another
displacement is substantiated) while 23 filled with water or other suitable test fluid.

(3) The test frequency of vibration must be as follows:

(i)  If no frequency of vibration resulting from any rpm within the normal operating
range of engine or propeller speeds is critical, the test frequency of vibration is the
number of cycles per minute obtained/ multiplying the maximum continuous
propeller speed in rpm by 0.9 for propeldriven aeroplanes, except that for non

Powered by EASA eRules Page2140of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPARTE POWERPLAI
x E ASA and Commuter Category Aeroplanes (23 FUEL SYST

(Initial issue)

(€)

(d)

propeller driven aeroplanes, the test frequency of vibration 30@ cycles per
minute.

(i) If only one frequency of vibration resuifj from any rpm within the normal
operating range of engine or propeller speeds is critical, that frequency must be
the test frequency.

(i)  If more than one frequency of vibration resulting from any rpm within the normal
operating range of engine or prefler speeds is critical, the most critical of these
frequencies must be the test frequency.

(4) Under subparagraph (3)(ii) and (iii) , the time of test must be adjusted to accomplish the
same number of vibration cycles that would be accomplished in REstat the frequency
specified in sulparagraph (3)(i) .

(5) During the test, the tank assembly must be rocked at a rate of 16 to 20 complete cycles
per minute, through an angle of 15° on either side of the horizontal (30° total), about an
axis parallel tahe axis of the fuselage, for 25 hours.

Each integral tank using methods of construction and sealing not previously proven to be
adequate by test data or service experience must be able to withstand the vibration test
specified in sulparagraphs (1)a (4) of paragraph (b).

Each tank with a nometallic liner must be subjected to the sloshing test outlined in-sub
paragraph (5) of paragraph (b), with the fuel at room temperature. In addition, a specimen liner
of the same basic construction as that be used in the aeroplane must, when installed in a
suitable test tank, withstand the sloshing test with fuel at a temperature of 43°C (110°F).

CS 23.967 Fuel tank installation

(@)

(b)

ED Decision 2003/14/RM
Each fuel tank must be supported so that tank ade not concentrated. In additian
(1) There must be pads, if necessary, to prevent chafing between each tank and its supports;
(2) Padding must be neabsorbent or treated to prevent the absorption of fuel;

(3) If aflexible tank liner is used, it mus supported so that it is not required to withstand
fluid loads;

(4) Interior surfaces adjacent to the liner must be smooth and free from projections that
could cause wear, unlegs

()  Provisions are made for protection of the liner at those points; or
(i)  The construction of the liner itself provides such protection.

(5) A positive pressure must be maintained within the vapour space of each bladder cell
under all conditions of operation except for a particular condition for which it is shown
that a zep or negative pressure will not cause the bladder cell to collapse; and

(6) Siphoning of fuel (other than minor spillage) or collapse of bladder fuel cells may not
result from improper securing or loss of the fuel filler cap.

Each tank compartment mudite ventilated and drained to prevent the accumulation of
flammable fluids or vapours. Each compartment adjacent to a tank that is an integral part of the
aeroplane structure must also be ventilated and drained.

Powered by EASA eRules Page2150f 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPARTE POWERPLAI
- ": E ASA and Commuter Category Aeroplanes (23 FUEL SYST

(Initial issue)

(c) No fuel tank may be on the engine sidetloe firewall. There must be at least 13 mm (%2 in) of
clearance between the fuel tank and the firewall. No part of the engine nacelle skin that lies
immediately behind a major air opening from the engine compartment may act as the wall of
an integral tank

(d) Each fuel tank must be isolated from personnel compartments by a-funoef and fuelproof
enclosure that is vented and drained to the exterior of the aeroplane. The required enclosure
must sustain any personnel compartment pressurisation loads withermanent deformation
or failure under the conditions afS 23.36and23.843 A bladder type fuel cell, if used, must
have a retaining shell at least equivalent to a aldtiel tank in structural integrity.

(e) Fuel tanks must be designed, located and instatled

(1) So as to retain fuel when subjected to the inertia loads resulting from the ultimate static
load factors prescribed i8S 23.561(b)(2and

(2) So as to retain fuel under conditions likely to occur when an aeroplane lands on a paved
runway at a normal landing speed under each of the following conditions:

(i)  The aeroplane in a normknding attitude and its landing gear retracted.

(i) The most critical landing gear leg collapsed and the other landing gear legs
extended.

In showing compliance with sytaragraph (e)(2), the tearing away of an engine mount
must be considered unless #tle engines are installed above the wing or on the tail or
fuselage of the aeroplane.

(3) For commuter category aeroplanes, fuel tanks within the fuselage contour must be able
to resist rupture and be in a protected position so that exposure of the temksraping
action with the ground is unlikely.

CS 23.969 Fuel tank expansion space

ED Decision 2003/14/RM

Each fuel tank must have an expansion space of not less than 2% of the tank capacity, unless the tank
vent discharges clear of the aeroplane (inigthcase no expansion space is required). It must be
impossible to fill the expansion space inadvertently with the aeroplane in the normal ground attitude.

CS 23.971 Fuel tank sump

ED Decision 2003/14/RM

(@) Each fuel tank must have a drainable sumphwit effective capacity, in the normal ground and
FEAIAKG FAGAGdZRSAaT 2F noup: 2F GKS s08gslpn), OF LI OA
whichever is greater.

(b)  Each fuel tank must allow drainage of any hazardous quantity of water frgrpahof the tank
to its sump with the aeroplane in the normal ground attitude.

(c) Each reciprocating engine fuel system must have a sediment bowl or chamber that is accessible
for drainage; has a capacity of 30 tfh 0z) for every 75.7 litres (16.7 lemml gallon/20 US
gallon) of fuel tank capacity; and each fuel tank outlet is located so that, in the normal flight
attitude, water will drain from all parts of the tank except the sump to the sediment bow! or
chamber.
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(d) Each sump, sediment bowl and s@ént chamber drain required by sygaragraphs (a), (b) and
(c) must comply with the drain provisions©$§ 23.999(b)(1) and (2)

CS 23.973 Fuel tank filler connection

ED Decision 2003/14/RM

(@) Each fuel tank fiér connection must be marked as prescribeid 23.1557(c)

(b) Spilled fuel must be prevented from entering the fuel tank compartment or any part of the
aeroplane other than the tank itself.

(c) Eachfiller cap mst provide a fuetight seal for the main filler opening. However, there may be
small openings in the fuel tank cap for venting purposes or for the purpose of allowing passage
of a fuel gauge through the cap provided such openings comply with the recgirtsnof

CS23.975(a)

(d) Each fuel filling point, except pressure fuelling connection points, must have a provision for
electrically bonding the aeroplane to ground fuelling equipment.

(e) For aeroplanes witkngines requiring gasoline as the only permissible fuel, the inside diameter
of the fuel filler opening must be no larger than 60 mm (2.36 in).

(  For aeroplanes with turbine engines, the inside diameter of the fuel filler opening must be no
smaller than75 mm (2.95 in).

CS 23.975 Fuel tank vents and carburettor vapour vents

ED Decision 2003/14/RM

(@) Each fuel tank must be vented from the top part of the expansion space. In adglition

(1) Each vent outlet must be located and constructed in a manner thatimises the
possibility of its being obstructed by ice or other foreign matter;

(2) Each vent must be constructed to prevent siphoning of fuel during normal operation;

(3) The venting capacity must allow the rapid relief of excessive differencgsesgure
between the interior and exterior of the tank;

(4) Airspaces of tanks with interconnected outlets must be irtennected;

(5) There may be no points in any vent line where moisture can accumulate with the
aeroplane in either the ground or levdight attitudes unless drainage is provided.

(6) No vent may terminate at a point where the discharge of fuel from the vent outlet will
constitute a fire hazard or from which fumes may enter personnel compartments; and

(7) Vents must be arranged to prevetite loss of fuel, except fuel discharged because of
thermal expansion, when the aeroplane is parked in any direction on a ramp having a 1%
slope.

(b)  Each carburettor with vapour elimination connections and each fuel injection engine employing
vapour retun provisions must have a separate vent line to lead vapours back to the top of one
of the fuel tanks. If there is more than one tank and it is necessary to use these tanks in a definite
sequence for any reason, the vapour vent line must lead back touttlednk to be used first,
unless the relative capacities of the tanks are such that return to another tank is preferable.

(c) For aerobatic category aeroplanes, excessive loss of fuel during aerobatic manoeuvres,
including short periods of inverted flightnust be prevented. It must be impossible for fuel to
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siphon from the vent when normal flight has been resumed after any aerobatic manoeuvre for
which certification is requested.

CS 23.977 Fuel tank outlet

ED Decision 2003/14/RM

(@) There must be a fudtrainer for the fuel tank outlet or for the booster pump. This strainer
mustq

(1) Forreciprocating enginpowered aeroplanes, have 3 to 6 meshes per cm (8 to 16 meshes
per inch); and

(2) For turbine engingpowered aeroplanes, prevent the passage of abject that could
restrict fuel flow or damage any fuel system component.

(b) The clear area of each fuel tank outlet strainer must be at least five times the area of the outlet
line.

(c) The diameter of each strainer must be at least that of the fuel tautlet.

(d) Each strainer must be accessible for inspection and cleaning.

CS 23.979 Pressure fuelling systems

ED Decision 2003/14/RM
For pressure fuelling systems, the following applies:

(@) Each pressure fuelling system fuel manifold connection mugt haeans to prevent the escape
of hazardous quantities of fuel from the system if the fuel entry valve fails.

(b)  An automatic shubff means must be provided to prevent the quantity of fuel in each tank from
exceeding the maximum quantity approved for thank. This means must

(1) Allow checking for proper shuff operation before each fuelling of the tank; and

(2) For commuter category aeroplanes, provide indication at each fuelling station, of failure
of the shutoff means to stop fuel flow at theaximum level.

(c) A means must be provided to prevent damage to the fuel system in the event of failure of the
automatic shutoff means prescribed in symaragraph (b).

(d)  All parts of the fuel system up to the tank which are subjected to fuelling pressaust have
a proof pressure of 1.33 times and an ultimate pressure of at least 2.0 times, the surge pressure
likely to occur during fuelling.
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FUEISYSTEMMOMPONENTS

CS 23.991 Fuel pumps

ED Decision 2003/14/RM
(@) Main pumpsFor main pumps, the falving apply:

(1) For reciprocating engine installations having fuel pumps to supply fuel to the engine, at
least one pump for each engine must be directly driven by the engine and must meet
CS23.955 This pumps a main pump.

(2) Forturbine engine installations, each fuel pump required for proper engine operation, or
required to meet the fuel system requirements of this subpart (other than those in sub
paragraph (b)), is a main pump. In additipn

()  There mst be at least one main pump for each turbine engine;

(i)  The power supply for the main pump for each engine must be independent of the
power supply for each main pump for any other engine; and

(i)  For each main pump, provision must be made to allowltrpass of each positive
displacement fuel pump other than a fuel injection pump approved as part of the
engine.

(b) Emergency pump3here must be an emergency pump immediately available to supply fuel to
the engine if any main pump (other than a fugkittion pump approve as part of an engine)
fails. The power supply for each emergency pump must be independent of the power supply
for each corresponding main pump.

(c) Warning meandlf both the main pump and emergency pump operate continuously, there must
be a means to indicate to the appropriate fligitew members a malfunction of either pump.

(d) Operation of any fuel pump may not affect engine operation so as to create a heegaidilless
of the engine power or thrust setting or the functional status of any other fuel pump.

CS 23.993 Fuel system lines and fittings

ED Decision 2003/14/RM

(@) Each fuel line must be installed and supported to prevent excessive vibration and&tamid
loads due to fuel pressure and accelerated flight conditions.

(b) Each fuel line connected to components of the aeroplane between which relative motion could
exist must have provisions for flexibility.

(c) Each flexible connection in fuel lines thmay be under pressure and subjected to axial loading
must use flexible hose assemblies.

(d) Each flexible hose must be shown to be suitable for the particular application.

(e) No flexible hose that might be adversely affected by exposure to high tempesataay be
used where excessive temperatures will exist during operation or afterdbwh of an engine
or auxiliary power unit.
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CS 23.994 Fuel system components

ED Decision 2003/14/RM

Fuel system components in an engine nacelle or in the fuselage must be protected from damage which
could result in spillage of enough fuel to constitute a fire hazard as a result of a wipeklsding on
a paved runway.

CS 23.995 Fuel valves and congrol

ED Decision 2003/14/RM

(@) There must be a means to allow appropriate flightw members to rapidly shut off, in flight,
the fuel to each engine individually.

(b) No shutoff valve may be on the engine side of any firewall. In addition, there must lamsne
to g

(1) Guard against inadvertent operation of each sbfftvalve; and

(2) Allow appropriate flighttrew members to reopen each valve rapidly after it has been
closed.

(c) Each valve and fuel system control must be supported so that loads resuitingt§ operation
or from accelerated flight conditions are not transmitted to the lines connected to the valve.

(d) Each valve and fuel system control must be installed so that gravity and vibration will not affect
the selected position.

(e) Each fuel vak handle and its connections to the valve mechanism must have design features
that minimise the possibility of incorrect installation.

()  Each valve must be constructed, or otherwise incorporate provisions, to preclude incorrect
assembly or connection tifie valve.

(g) Fuel tank selector valves must
(1) wSIjdzZANB  ASLINIFGS YR RAAGAYOUG FOlhAz2y G2 |1

(2) Have the tank selector positions located in such a manner that it is impossible for the
selectortopassthrolg G KS ahCCé¢ LRaAGAZ2Y G6KSYy OKIy3aAAY

CS 23.997 Fuel strainer or filter

ED Decision 2003/14/RM

There must be a fuel strainer or filter between the fuel tank outlet and the inlet of either the fuel
metering device or an engine drivgositive displacement pump, whichever is nearer the fuel tank
outlet. This fuel strainer or filter must

(a) Be accessible for draining and cleaning and must incorporate a screen or element which is easily
removable;

(b) Have a sediment trap and dra@xcept that it need not have a drain if the strainer or filter is
easily removable for drain purposes;

(c) Be mounted so that its weight is not supported by the connecting lines or by the inlet or outlet
connections of the strainer or filter itself, unleadequate strength margins under all loading
conditions are provided in the lines and connections; and

(d) Have the capacity (with respect to operating limitations established for the engine) to ensure
that engine fuel system functioning is not impairedthathe fuel contaminated to a degree
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(with respect to particle size and density) that is greater than that established for the engine
during its type certification.

(e) In addition, for commuter category aeroplanes, unless means are provided in they$tehs
to prevent the accumulation of ice on the filter, a means must be provided automatically to
maintain the fuel flow if ice clogging of the filter occurs.

CS 23.999 Fuel system drains

ED Decision 2003/14/RM

(@) There must be at least one drain toaall safe drainage of the entire fuel system with the
aeroplane in its normal ground attitude.

(b) Each drain required by stgmragraph (a) an@S 23.97inustc

(1) Discharge clear of all parts of the aeroplane;

(2) Have adrain valve
()  That has manual or automatic means for positive locking in the closed position;
(i)  That is readily accessible;
(i)  That can be easily opened and closed;
(iv) That allows the fuel to be caught for examination;
(v) That can be observed for proper closing; and

(vi) Thatis either located or protected to prevent fuel spillage in the event of a landing
with landing gear retracted.

CS 23.1001 Fuel jettisoning system

ED Decision 2003/14/RM

(@) If the design landing wght is less than that permitted under the requirementsas 23.473(h)
the aeroplane must have a fuel jettisoning system installed that is able to jettison enough fuel
to bring the maximum weight down to the desiggmding weight. The average rate of fuel
jettisoning must be at least 1% of the maximum weight per minute, except that the time
required to jettison the fuel need not be less than 10 minutes.

(b)  Fuel jettisoning must be demonstrated at maximum weightviiaps and landing gear up and
ing
(1) A poweroff glide at 1.4 ¥; and

(2) A climb, at the speed at which omagine inoperative enroute climb data has been
established in accordance wit®S 23.69(bwith the critical engine inoperative and the
remaining engine at maximum continuous power; and

(3) Level flight at 1.4 § if the results of the tests in the conditions specified in-sub
paragraphs (1) and (2) show that this condition could be critical.

(c) Duringthe flight tests prescribed in syaragraph (b), it must be shown that
(1) The fuel jettisoning system and its operation are free from fire hazard;
(2) The fuel discharges clear of any part of the aeroplane;

(3) Fuel or fumes do not enter any partstbe aeroplane; and
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(d)

(e)

(f)

(9)

(h)

(4) The jettisoning operation does not adversely affect the controllability of the aeroplane.

For reciprocating engine powered aeroplanes, the jettisoning system must be designed so that
it is not possible to jettison the fuel in thanks used for tak@ff and landing below the level
allowing 45 minutes flight at 75% maximum continuous power. However, if there is an auxiliary
control independent of the main jettisoning control, the system may be designed to jettison all
the fuel.

For turbine engingoowered aeroplanes, the jettisoning system must be designed so that it is
not possible to jettison fuel in the tanks used for tadd® and landing below the level allowing
climb from sea level to 3048 m (DOO ft) and thereafter allowig 45 minutes cruise at a speed
for maximum range.

The fuel jettisoning valve must be designed to allow fligiew members to close the valve
during any part of the jettisoning operation.

Unless it is shown that using any means (including flaqis, &nd slats) for changing the airflow
across or around the wings does not adversely affect fuel jettisoning, there must be a placard,
adjacent to the jettisoning control, to warn fliglctew members against jettisoning fuel while

the means that changéhe airflow are being used.

The fuel jettisoning system must be designed so that any reasonably probable single
malfunction in the system will not result in a hazardous condition due to unsymmetrical
jettisoning of, or inability to jettison, fuel.
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OILSYSTEM

CS 23.1011 General

ED Decision 2003/14/RM

(@) For oil systems and components that have been approved under the engine airworthiness
requirements and where those requirements are equal to or more severe than the
corresponding requirements slibpart E of G33, that approval need not be duplicated. Where
the requirements of subpart E of @3 are more severe, substantiation must be shown to the
requirements of subpart E.

(b) Each engine and auxiliary power unit must have an independent edmsythat can supply it
with an appropriate quantity of oil at a temperature not above that safe for continuous
operation.

(c) The usable oil tank capacity may not be less than the product of the endurance of the aeroplane
under critical operating conditiaand the maximum oil consumption of the engine under the
same conditions, plus a suitable margin to ensure adequate circulation and cooling.

(d) For an oil system without an oil transfer system, only the usable oil tank capacity may be
considered. The ammt of oil in the engine oil lines, the oil radiator and the feathering reserve,
may not be considered.

(e) If an oil transfer system is used and the transfer pump can pump some of the oil in the transfer
lines into the main engine oil tanks, the amountidfin these lines that can be pumped by the
transfer pump may be included in the oil capacity.

ED Decision 2003/14/RM

The minimum allowable usable oil capacity can be determined from the endurance and the maximum
allowable oil consumption. For either wet or dry sump engines, the maximum allowable fuel/oil supply
ratio is equal to the minimum obtainable fuel/oil consumption ratio. This is expressed mathematically
as follows:
0 G QA £ 0@ @ ad N O DA "Qalodd ¢ QEYH RAMOG® ¢ | 6 a6 Qé &
0 "Q¢ "QadoMGa £ L Wicd M@K A ¢ O QAW ¢ QA ® @ d & O WG EXRBHED 6 G ) 0 QE &

Therefore, for both wet and dry sump engines, fuel/oil supply ratio equal to or less than the minimum
obtainable fuel/oil consumption ratios are considered acceptable.

For twin engine installations, unless an adequate oil reserveogiged, the endurance of a twin
engined aeroplane employing a fuel crossfeed system or common fuel tank should be established on
the basis that 50% of the specific total initial fuel capacity provided for a shutdown engine will be
available to the other egine. The engine power levels to be considered for a twin engine aeroplane
having a crossfeed system are those that will allow maximum published endurance with both engines
operating and adjusted as necessary (including mixture setting) to complete gedfdlight with one

engine inoperative after 50% of the fuel supply is consumed.

Powered by EASA eRules Page223of 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPARTE POWERPLAI
- ": E ASA and Commuter Category Aeroplanes (23 OIL SYSTE

(Initial issue)

CS 23.1013 Oil tanks

ED Decision 2003/14/RM

(a) Installation Each oil tank must be installed ¢o
(1) Meet the requirements 0€23.967(a) and (hxand

(2) Withstand any vibration, inertia and fluid loads expected in operation.

(b) Expansion spac@Qil tank expansion space must be provided so that

(1) Each oil tank used with a reciprocating engine has an expansion space e$sthan
the greater of 10% of the tank capacity or 1.9 litres (0.42 Imperial gallon/Cdallts)
and each oil tank used with a turbine engine has an expansion space of not less than 10%
of the tank capacity; and

(2) Itisimpossible to fill the expansispace inadvertently with the aeroplane in the normal
ground attitude.

(c) Filler connectionEach oil tank filler connection must be marked as specifigiiSr23.1557(c)
Each recessed oil tank filler connectioraafoil tank used with a turbine engine, that can retain
any appreciable quantity of oil, must have provisions for fitting a drain.

(d) Vent Oil tanks must be vented as follows:

(1) Each oil tank must be vented to the engine from the top part of the egioanspace so
that the vent connection is not covered by oil under any normal flight condition.

(2) Oil tank vents must be arranged so that condensed water vapour that might freeze and
obstruct the line cannot accumulate at any point.

(3) For aerobaticategory aeroplanes, there must be means to prevent hazardous loss of oil
during aerobatic manoeuvres, including short periods of inverted flight.

(e) Outlet No oil tank outlet may be enclosed by any screen or guard that would reduce the flow
of oil belowa safe valuat any operating temperaturéNo oil tank outlet diameter may be less
than the diameterof the engine oil pump inleEach oil tank used with a turbine engine must
have means to prevent entrance into the tank itself, or into the tank outieEgny object that
might obstruct the low of oil through the systenThere must be a shuiff valve at the outlet
of each oil tank used with a turbine engine, unless the external portion of the oil system
(including oil tank supports) is firoof.

()  Hexible linersEach flexible oil tank liner must be of an acceptable kind.

(g) Each oil tank filler cap of an oil tank that is used with an engine must provide an oil tight seal.

CS 23.1015 Oil tank tests

ED Decision 2003/14/RM
Each oil tank must be te=d underCS 23.965except thatg

(@) The applied pressure must be 34 kPa (5 psi) for the tank construction instead of the pressures
specified inCS 23.965(a)

(b) For a aink with a noAmetallic liner the test fluid must be oil rather than fuel as specified in
C3.965(d)and the slosh test on a specimen liner must be conducted with the oil at 121°C
(250°F); and

(c) For pressurisethnks used with a turbine engine, the test pressure may not be less than 34 kPa
(5 psi) plus the maximum operating pressure of the tank.
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CS 23.1017 Oil lines and fittings

ED Decision 2003/14/RM

(@ Oil lines Oil lines must mee€S 23.99&nd must accommodate a flow of oil at a rate and
pressure adequate for proper engine functioning under any normal operating conditions.

(b) Breather lines Breather lines must be arranged so that

(1) Condensed water vapour oil that might freeze and obstruct the line cannot accumulate
at any point;

(2) The breather discharge will not constitute a fire hazard if foaming occurs, or cause
SYAGGSR 2Af G2 adNR1S (GKS LAf20Q48 6AYRAKAST
(3) The breather does not discharge into thegine air induction system;

(4) For aerobatic category aeroplanes, there is no excessive loss of oil from the breather
during aerobatic manoeuvres, including short periods of inverted flight; and

(5) The breather outlet is protected against blockagedgyar foreign matter.

CS 23.1019 Oil strainer or filter

ED Decision 2003/14/RM

(@) Each turbine engine installation must incorporate an oil strainer or filter through which all of
the engine oil flows and which meets the following requirements:

(1) Each d strainer or filter that has a bgass must be constructed and installed so that oil
will flow at the normal rate through the rest of the system with the strainer or filter
completely blocked.

(2) The oil strainer or filter must have the capacity (wigspect to operating limitations
established for the engine) to ensure that engine oil system functioning is not impaired
when the oil is contaminated to a degree (with respect to particle size and density) that
is greater than that established for the engifor its type certification.

(3) The oil strainer or filter, unless it is installed at an oil tank outlet, must incorporate a
means to indicate contamination before it reaches the capacity established in accordance
with subparagraph (2).

(4) The bypassof a strainer or filter must be constructed and installed so that the release of
collected contaminants is minimised by appropriate location of the#ss to ensure that
collected contaminants are not in the ipass flow path.

(5) Anoil strainer or fier that has no bypass, except one that is installed at an oil tank outlet,
must have a means to connect it to the warning system requirggiSr23.1305(c)(9)

(b) Each oil strainer or filter in a powerplamntstallation using reciprocating engines must be
constructed and installed so that oil will flow at the normal rate through the rest of the system
with the strainer or filter element completely blocked.

CS 23.1021 Oil system drains

ED Decision 2003/14/RM
A drain or drains must be provided to allow safe drainage of the oil system. Each draig must

(@) Be accessible;
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(b) Have drain valves, or other closures, employing manual or automatieo$hmnieans for positive
locking in the closed position; and

(c) Be located or protected to prevent inadvertent operation.

CS 23.1023 Oil radiators

ED Decision 2003/14/RM

Each oil radiator and its supporting structures must be able to withstand the vibration, inertia and oll
pressure loads to which it would be sultiedt in operation.

CS 23.1027 Propeller feathering system

ED Decision 2003/14/RM

(@) If the propeller feathering system uses engine oil and that oil supply can become depleted due
to failure of any part of the oil system, a means must be incorporateégerve enough oil to
operate the feathering system.

(b) The amount of reserved oil must be enough to accomplish feathering and must be available
only to the feathering pump.

(c) The ability of the system to accomplish feathering with the reserved oil brishown.

(d) Provision must be made to prevent sludge or other foreign matter from affecting the safe
operation of the propeller feathering system.
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COOLING

CS 23.1041 General

ED Decision 2003/14/RM

The powerplant and auxiliary power unit cooling pravis must maintain the temperatures of
powerplant components and engine fluids and auxiliary power unit components and fluids within the
limits established for those components and fluids under the most adverse ground, water and flight
operations to the maimum altitude and maximum ambient atmospheric temperature conditions for
which approval is requested, and after normal engine and auxiliary power unit shutdown.

CS 23.1043 Cooling tests

ED Decision 2003/14/RM

(@) General Compliance withlCS23.1041must be shown on the basis of tests, for which the
following apply:

(1) If the tests are conducted under ambient atmospheric temperature conditions deviating
from the maximum for which approval is requested, tmecorded powerplant
temperatures must be corrected under splaragraphs (c) and (d), unless a more rational
correction method is applicable.

(2) Corrected temperatures determined under sphragraph (a)(1) must not exceed
established limits.

(3) The fuelused during the cooling tests must be of the minimum grade approved for the
engine(s).

(4) Forturbocharged engines, each turbocharger must be operated through that part of the
climb profile for which operation with the turbocharger is requested.

(5) For eciprocating engines the mixture settings must be the leanest recommended for
climb.

(b) Maximum ambient atmospheric temperatur& maximum ambient atmospheric temperature
corresponding to sedevel conditions of at least 38°(100°F) must be establishdthe assumed
temperature lapse rate is 298.6°F) per 305 m (thousand feet) of altitude above-kmael until
a temperature of-56.5°C 69.7°F) is reached, above which altitude the temperatls
considered constant ab6.5°C £9.7°F). However, for wietisation installations, the applicant
may select a maximum ambient atmospheric temperature corresponding toleseha
conditions of less than 38°C (100°F).

(c) Correction factor (except cylinder barrel$emperatures of engine fluids and powerplant
compaents (except cylinder barrels) for which temperature limits are established, must be
corrected by adding to them the difference between the maximum ambient atmospheric
temperature for the relevant altitude for which approval has been requested and the
temperature of the ambient air at the time of the first occurrence of the maximum fluid or
component temperature recorded during the cooling test.

(d) Correction factor forcylinder barrel temperaturesCylinder barrel temperatures musteb
corrected by addinglo them 07 times the difference between the maximum ambient
atmospheric temperature for the relevant altitude for which approval has been requested and
the temperature of the ambient air at the time of the first occurrence of the maximum cylinder
barreltemperature recorded during the cooling test.
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CS 23.1045 Cooling test procedures for turbine engpogvered

aeroplanes

ED Decision 2003/14/RM

(@) Compliance witlCS 23.104nust be shown for all phases of opdmt. The aeroplane must be
flown in the configurations, at the speeds and following the procedures recommended in the
aeroplane flight manual for the relevant stage of flight, corresponding to the applicable
performance requirements, which are criticalagVe to cooling.

(b) Temperatures must be stabilised under the conditions from which entry is made into each stage
of flight being investigated, unless the entry condition normally is not one during which
component and engine fluid temperatures would lsilese (in which case, operation through
the full entry condition must be conducted before entry into the stage of flight being
investigated in order to allow temperatures to reach their natural levels at the time of entry).
The takeoff cooling test musbe preceded by a period during which the powerplant component
and engine fluid temperatures are stabilised with the engines at ground idle.

(c) Cooling tests for each stage of flight must be continued gntil
(1) The component and engine fluid temperaturgtabilise; or
(2) The stage of flight is completed; or

(3) An operating limitation is reached.

ED Decision 2003/14/RM

C2NJ GKS 0O022ftAy3a GSadas Iits raledivcha®ddlislledgNian IRG(2°M) pei | 6 A €
minute.

CS 23.1047 Cooling test procedures for reciprocating engine

powered aeroplanes

ED Decision 2003/14/RM

Compliance withlCS 23.104inust be shown for the climfor descent, for twirengined aeroplanes

with negative oneengineinoperative rates of climb) stage of flight. The aeroplane must be flown in
the configurations, at the speeds and following the procedures recommended in the aeroplane flight
manual, correponding to the applicable performance requirements, which are critical relative to
cooling.
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LIQUIDCOOLING

ED Decision 2003/14/RM

(@) GeneralEach liquiecooled engine must have an independent cooling system (including coolant
tank) installed so that

(1) Each coolant tank is supported so that tank loads are distributed over a large part of the
tank surface;

(2) There are pads or other isolation means between the tank and its supports to prevent
chafing; and

(3) Pads or angther isolation means that is used must be raimsorbent or must be treated
to prevent absorption of flammable fluids; and

(4) No air or vapour can be trapped in any part of the system, except the coolant tank
expansion space, during filling or during ogtéon.

(b) Coolant tank.The tank capcity must be at least 3.8 litres 88 Imperial gallon/1 U§allon),
plus 10% bthe cooling system capacitin additiong

(1) Each coolant tank must be able to withstand the vibration, inertia and fluid loads thwhi
it may be subjected in operation;

(2) Each coolant tank must have an expansion space of at least 10% of the total cooling
system capacity; and

(3) It must be impossible to fill the expansion space inadvertently with the aeroplane in the
normal ground ditude.

(c) Filler connection Each coolant tank filler connection must be marked as specified in

C3.1557(c) In additiong

(1) Spilled coolant must be prevented from entering the coolant tank compartment or any
part of the aeroplane other than the tank itself; and

(2) Each recessed coolant filler connection must have a drain that discharges clear of the
entire aeroplane.

(d) Lines and fittings€ach coolant system line and fitting must meet the requiremen@&®£3.993
except that the inside diameter of the engine coolant inlet and outlet lines may not be less than
the diameter of the corresponding engine inlet and outlet connections.

(e) Radiators Each coolant radiator ost be able to withstand any vibration, inertia and coolant
pressure load to whitit may normally be subjecteth additiong

(1) Each radiator must be supported to allow expansion due to operating temperatures and
prevent the transmittal of harmful vilation to the radiator; and

(2) If lammable coolant is used, the air intake duct to the coolant radiator must be located
so that (in case of fire) flames from the nacelle cannot strike the radiator.

()  Drains There must be an accessible drain that

(1) Drains the entire cooling system (including the coolant tank, radiator and the engine)
when the aeroplane is in the normal ground attitude;

(2) Discharges clear of the entire aeroplane; and
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(3) Has means to positively lock it closed.

CS 23.1063 Coolardnk tests

ED Decision 2003/14/RM
Each coolant tank must be tested undef23.965 except thatg

(@) The test required bzS23.965(a)(1)nust be replaced with a similar test using the sum of the
pressure developed during the maximum ultimate acceleration with a full tank or a pressure of
24 kPa (3.5 psi), whichever is greater, plus the maximum working pressure of the system; and

(b) For atank with a nonmetallic liner the test fluid must be coolant rather than fuel as specified

in C23.965(d)and the slosh test on a specimen liner must be conducted with the coolant at
operating temperature.
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INDUQIONSYSTEM

CS 23.1091 Air induction system

ED Decision 2003/14/RM

(@) The air induction system for each engine and auxiliary power unit and their accessories must
supply the air required by that engine and auxiliary power unit under the operatinditions
for which certification is requested.

(b) Each reciprocating engine installation must have at least two separate air intake sources and
must meet the following:

(1) Primary air intakes may open within the cowling if that part of the cowlirsplatied from
the engine accessory section by a fiesistant diaphragm or if there are means to
prevent the emergence of backfire flames.

(2) Each alternate air intake must be located in a sheltered position and may not open within
the cowling if the emeagence of backfire flames will result in a hazard.

(3) The supplying of air to the engine through the alternate air intake system may not result
in a loss of excessive power in addition to the power loss due to the rise in air
temperature.

(4) Each automat alternate air door must have an override means accessible to the flight
crew.

(5) Each automatic alternate air door must have a means to indicate to the flight crew when
it is not closed.

(c) For turbine engingpowered aeroplaneg

(1) There must be meanto prevent hazardous quantities of fuel leakage or overflow from
drains, vents or other components of flammable fluid systems from entering the engine
or auxiliary power unit and their accessories intake system; and

(2) The aeroplane must be designedpoevent water or slush on the runway, taxi way, or
other airport operating surfaces from being directed into the engine or auxiliary power
unit air intake ducts in hazardous quantities, and the air intake ducts must be located or
protected so as to minimésthe ingestion of foreign matter during taksf, landing and
taxying.

CS 23.1093 Induction system icing protection

ED Decision 2003/14/RM

(@) Reciprocating enginesEach reciprocating engine air induction system must have means to
prevent and eliminag icing. Unless this is done by other means, it must be shown that, in air
free of visible moisture at a temperature €f°C (30°H)

(1) Each aeroplane with sdavel engines using conventional venturi carburettors has a
preheater that can provide a hedtse of 50°C (90°F) with the engines at 75% of maximum
continuous power;

(2) Each aeroplane with altitude engines using conventional venturi carburettors has a
preheater that can provide a heat rise of 67°C (120°F) with the engines at 75% of
maximum conthuous power;
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(b)

(€)

3)

(4)

(5)

(6)

Each aeroplane with altitude engines using carburettors tending to prevent icing has a
preheater that, with the engines at 60% of maximum continuous power, can provide a
heat rise ofg

(i) 56°C (100°F); or

(i) 22°C (40°F), if a fluid deing system meeting the requirements 65 23.109%0
23.1099is installed;

Each singkengine aeroplane with a sdavel engine using a carburettor tending to
preventicing has a sheltered alternate source of air with a preheat of not less than that
provided by the engine cooling air downstream of the cylinders; and

Each twirengined aeroplane with selavel engines using a carburettor tending to
prevent icing has preheater that can provide a heat rise of 50°C (90°F) with the engines
at 75% of maximum continuous power.

Each aeroplane with sea level or altitude engine(s) using fuel injection systems not having
fuel metering components projecting into the airsti on which ice may form, and
introducing fuel into the air induction system downstream of any components or other
obstruction on which ice produced by fuel evapouration may form, has a sheltered
alternate source of air with a preheat of not less than 1@TF) with the engines at 75
percent of its maximum continuous power.

Turbine engines

(1)

()

Each turbine engine and its air inlet system must operate throughout the flight power
range of the engine (including idling), without the accumulation of iceragine or inlet
system components that would adversely affect engine operation or cause a serious loss
of power or thrustg

()  Under the icing conditions specified in-D&finitions; and

(i) In snow, both falling and blowing, within the limitations dsiahed for the
aeroplane for such operation.

Each turbine engine must idle for 30 minutes on the ground, with the air bleed available
for engine icing protection at its critical condition, without adverse effect, in an
atmosphere that is at &emperature between9° and-1°C (between 15° and 30°F) and
has a liquid water content not less than 0.3 grams per cubic metre in the form of drops
having a mean effective diameter not less than 20 microns, followed by momentary
operation at takeoff poweror thrust. During the 30 minutes of idle operation, the engine
may be run up periodically to a moderate power or thrust setting in a manner acceptable
to the Agency.

Reciprocating engines with superchargdfer aeroplanes with reciprocating enginesvimg
superchargers to pressurise the air before it enters the carburettor, the heat rise in the air
caused by that supercharging at any altitude may be utilised in determining compliance with
subparagraph (a) if the heat rise utilised is that which lballavailable, automatically, for the
applicable altitudes and operating cdtidn because of supercharging.
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CS 23.1095 Carburettor deing fluid flow rate

ED Decision 2003/14/RM

(&) If a carburettor deicing fluid system is used, it must be able to diemneously supply each
engine with a rate of fluid flow, expressed in pounds per hour, of not less than 2.5 times the
square root of the maximum continuous power of the engine.

(b)  The fluid must be introduced into the air induction system
(1) Close toand upstream of, the carburettor; and

(2) So that it is equally distributed over the entire cross section of the induction system air
passages.

CS 23.1097 Carburettor deing fluid system capacity

ED Decision 2003/14/RM

(@) The capacity of each carhattor de-icing fluid systeng
(1) May not be less than the greater ¢f

()  That required to provide fluid at the rate specified@% 23.109%or a time equal
to 3% of the maximum endurance of the aeroplane; or

(i) 20 minutes at that flow rate; and
(2) Need not exceed that required for two hours of operation.

(b) If the available preheat exceeds 28°C (50°F) but is less than 56°C (100°F), the capacity of the
system may be decreased in proportion to the heat agailable in excess of 28°C (50°F).

CS 23.1099 Carburettor deing fluid system detail design

ED Decision 2003/14/RM

Each carburettor décing fluid system must meet the applicable requirements for the design of a fuel
system, except as specified@$ 23.1098nd23.1097

CS 23.1101 Induction air preheater design

ED Decision 2003/14/RM

Each exhaudbeated, induction air preheater must be designed and constructed to

(@) Ensure ventilation of the preheater when the induction air preheater is not being used during
engine operation.

(b)  Allow inspection of the exhaust manifold parts that it surrounds; and

(c) Allow inspection of critical parts of the preheater itself.

C323.1103 Induction system ducts

ED Decision 2003/14/RM

(@) Each induction system duct must have a drain to prevent the accumulation of fuel or moisture
in the normal ground and flight attitudes. No drain may discharge where it will cause a fire
hazard.

(b) Each duct connected to components between which relative motion could exist must have
means for flexibility.
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(c) Each flexible induction system duct must be capable of withstanding the effects of temperature
extremes, fuel, oil, water, and solvents which it is expected to be exposed in service and
maintenance without hazardous deterioration or delamination.

(d) For reciprocating engine installations, each induction system duct must be:

(1) Strong enough to prevent induction system failures resultirgn normal backfire
conditions; and

(2) Fire resistant in any compartment for which a fire extinguishing system is required.
(e) Each inlet system duct for an auxiliary power unit must be:
(1) Fireproof within the auxiliary power unit compartment;

(2) Hreproof for a sufficient distance upstream of the auxiliary power unit compartment to
prevent hot gas reverse flow from burning through the duct and entering any other
compartment of the aeroplane in which a hazard would be created by the entry of the
hot gases;

(3) Constructed of materials suitable to the environmental conditions expected in service,
except in those areas requiring fireproof or fire resistant materials; and

(4) Constructed of materials that will not absorb or trap hazardous quantitiésmimable
fluids that could be ignited by a surge or reveflgsv condition.

() Induction system ducts that supply air to a cabin pressurisation system must be suitably
constructed of material that will not produce hazardous quantities of toxic gasesslated to
prevent hazardous quantities of toxic gases from entering the cabin during a powerplant fire.

CS 23.1105 Induction system screens

ED Decision 2003/14/RM

If induction system screens are used on reciprocating engjnes
(&) Each screen must bgpstream of the carburettor or fuel injection system;

(b) No screen may be in any part of the induction system that is the only passage through which air
can reach the engine, unlegs

(1) The available preheat is at least 56°C (100°F); and
(2) The screeran be dedced by heated air;
(c) No screen may be dieed by alcohol alone; and

(d) It must be impossible for fuel to strike any screen.

CS 23.1107 Induction system filters

ED Decision 2003/14/RM

On reciprocatingengine installations, if an air filtes iused to protect the engine against foreign
material particles in the induction air suppy

(@) Each air filter must be capable of withstanding the effects of temperature extremes, rain, fuel,
oil, and solvents to which it is expected to be exposed iwise and maintenance; and

(b) Each air filter must have a design feature to prevent material separated from the filter media
from interfering with proper fuel metering operation.
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CS 23.1109 Turbocharger bleed air system

ED Decision 2003/14/RM
The following applies to turbocharged bleed air systems used for cabin pressurisation:

(@) The cabin air system may not be subject to hazardous contamination following any probable
failure of the turbocharger or its lubrication system.

(b) The turbochargesupply air must be taken from a source where it cannot be contaminated by
harmful or hazardous gases or vapours following any probable failure or malfunction of the
engine exhaust, hydraulic, fuel, or oil system.

CS 23.1111 Turbine engine bleed air syst

ED Decision 2003/14/RM

For turbine engine bleed air systems, the following applies:

(@) No hazard may result if duct rupture or failure occurs anywhere between the engine port and
the aeroplane unit served by the bleed air.

(b) The effect on aeroplanend engine performance of using maximum bleed air must be
established.

(c) Hazardous contamination of cabin air systems may not result from failures of the engine
lubricating system.
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EXHAUSSYSTEM

CS 23.1121 General

ED Decision 2003/14/RM
For powerplat and auxiliary power unit installations, the following applies:

(@) Each exhaust system must ensure safe disposal of exhaust gases without fire hazard or carbon
monoxide contamination in any personnel compartment.

(b) Each exhaust system part with a e hot enough to ignite flammable fluids or vapours must
be located or shielded so that leakage from any system carrying flammable fluids or vapours
will not result in a fire caused by impingement of the fluids or vapours on any part of the exhaust
system including shields for the exhaust system.

(c) Each exhaust system must be separated by fireproof shields from adjacent flammable parts of
the aeroplane that are outside of the engine and auxiliary power unit compartment.

(d) No exhaust gases may dischadpngerously near any fuel or oil system drain.

(e) No exhaust gases may be discharged where they will cause a glare seriously affecting pilot vision
at night.

() Each exhaust system component must be ventilated to prevent points of excessively high
temperature.

(g) If significant traps exist, each turbine engine and auxiliary power unit exhaust system must have
drains discharging clear of the aeroplane, in any normal ground and flight attitude, to prevent
fuel accumulation after the failure of an attermgat engine or auxiliary power unit start.

(h) Each exhaust heat exchanger must incorporate means to prevent blockage of the exhaust port
after any internal heat exchanger failure.

()  Forthe purposes of compliance witg 23.60he failure of any part of the exhaust system will
adversely affect safety.

CS 23.1123 Exhaust system

ED Decision 2003/14/RM

(@) Each exhaust system must be fireproof and corros@sistant and must havmeans to prevent
failure due to expansion by operating temperatures.

(b) Each exhaust system must be supported to withstand the vibration and inertia loads to which
it may be subjected in operation.

(c) Parts of the system connected to components betwedrich relative motion could exist must
have means for flexibility.

CS 23.1125 Exhaust heat exchangers

ED Decision 2003/14/RM
For reciprocating enginpowered aeroplanes the following applies:

(@) Each exhaust heat exchanger must be constructed andlliedtéo withstand the vibration,
inertia and other loads that it may be subjected to in normal operation. In addition
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(1) Each exchanger must be suitable for continued operation at high temperatures and
resistant to corrosion from exhaust gases;

(2) Ther must be means for inspection of critical parts of each exchanger; and

(3) Each exchanger must have cooling provisions wherever it is subject to contact with
exhaust gases.

(b) Each heat exchanger used for heating ventilating air must be constructedtsexthaust gases
may not enter the ventilating air.
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POWERPLANJONTROLANDACCESSORIES

CS 23.1141 Powerplant controls: general

(@)

(b)
(€)

(d)
(€)

(f)

(9)

ED Decision 2003/14/RM

Powerplant controls must be located and arranged un@R3.777 and marked under

CS23.1555(a)

Each flexible control must be shown to be suitable for the particular application.

Each control must be able to maintain any necessary position without

(1) Constamattention by flightcrew members; or

(2) Tendency to creep due to control loads or vibration.

Each control must be able to withstand operating loads without failure or excessive deflection.

For turbine engingpowered aeroplanes, no single failurer malfunction, or probable
combination thereof, in any powerplant control system may cause the failure of any powerplant
function necessary for safety.

The portion of each powerplant control located in the engine compartment that is required to
be operated in the event of fire must be at least fire resistant.

Powerplant valve controls located in the cockpit must have

(1) For manual valves, positive stops or in the case of fuel valves suitable index provisions, in
the open and closed position; dn

(2) For powerassisted valves, a means to indicate to the flight crew when the walve
() Isinthe fully open or fully closed position; or

(i)  Is moving between the fully open and fully closed position.

ED Decision 2003/14/RM

The required means to indicate the valve position may be of

1.
2.

a system which senses directly that the valve has attained the position selected, or

other indications in the cockpit which give the flight crew a clear indication ttieavalve has
moved to the selected position.

Although a continuous display indicator would enable compliance with these requirements the
alternative use of lights showing the fully open and fully closed position or transit of the valves are
also accepble means of compliance.

CS 23.1142 Auxiliary power unit controls

ED Decision 2003/14/RM

Means must be provided on the flight deck for the starting, stopping, monitoring, and emergency
shutdown of each installed auxiliary power unit.
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CS 23.1143 Engimentrols

ED Decision 2003/14/RM

(@) There must be a separate power or thrust control for each engine and a separate control for
each supercharger that requires a control.

(b) Power, thrust and supercharger controls must be arranged to ajlow
(1) Separatecontrol of each engine and each supercharger; and
(2) Simultaneous control of all engines and all superchargers.

(c) Each power, thrust or supercharger control must give a positive and immediate responsive
means of controlling its engine or supercharger.

(d) The power, thrust or supercharger controls for each engine or supercharger must be
independent of those for every other engine or supercharger.

(e) For each fluid injection (other than fuel) system and its controls not provided as part of the
engine, f must be shown that the flow of the injection fluid is adequately controlled.

()  If a power or thrust control, or a fuel control (other than a mixture control) incorporates a fuel
shut-off feature, the control must have a means to prevent the inadverteoivement of the
control into the shutoff position. The means must

(1) Have a positive lock or stop at the idle position; and
(2) Require a separate and distinct operation to place the control in the-sfiygosition.

(g) For reciprocating singlengire aeroplanes, each power or thrust control must be designed so
that if the control separates at the engine fuel metering device, the aeroplane is capable of
continuing safe flight.

ED Decision 2003/14/RM

When throttle linkag@ separation occurs, the fuel control should go to a setting that will allow the pilot
to maintain level flight in the cruise configuration.

CS 23.1145 Ignition switches

ED Decision 2003/14/RM
(@) Ignition switches must control and shut off each ignitarcuit on each engine.

(b) There must be means to quickly shut off all ignition on tamgine aeroplanes by the groupings
of switches or by a master ignition control.

(c) Each group of ignition switches, except ignition switches for turbine enginesvliazh
continuous ignition is not required, and each master ignition control must have a means to
prevent its inadvertent operation.

CS 23.1147 Mixture controls

ED Decision 2003/14/RM

(&) If there are mixture controls, each engine must have a separatera@oahd each mixture
control must have guards or must be shaped or arranged to prevent confusion by feel with other
controls.

Powered by EASA eRules Page2390f 505 Jun 201¢


http://easa.europa.eu/

y Easy Access Rules for Normal, Utility, Aerobai SUBPARTE POWERPLAI
- '_: E A SA and Commuter Category Aeroplanes (23 POWERPLANT CONTROLS

(Initial issue) ACCESSOR

(1) The controls must be grouped and arranged to alkkpw
(i)  Separate control of each engine; and
(i)  Simultaneous control of béngines.

(2) The control must require a separate and distinct operation to move the control towards
lean or shutoff position.

(b) Each manual engine mixture control must be designed so that, if the control separates at the
engine fuel metering deviceh¢ aeroplane is capable of continuing safe flight.

ED Decision 2003/14/RM

When mixture linkage separation occurs, the mixture control should go to a full rich setting.

CS 23.1149 Propeller speed and pitch controls

ED Desion 2003/14/RM
(@) If there are propeller speed or pitch controls, they must be grouped and arranged tocllow
(1) Separate control of each propeller; and
(2) Simultaneous control of all propellers.
(b)  The controls must allow ready synchronisation dbpabpellers on twirengine aeroplanes.

CS 23.1153 Propeller feathering controls

ED Decision 2003/14/RM

If there are propeller feathering controls installed, it must be possible to feather each propeller
separately. Each control must have means to prevesdvertent operation.

CS 23.1155 Turbine engine reverse thrust and propeller pitch

settings below the flight regime

ED Decision 2003/14/RM
For turbine engine installations, each control for reverse thrust and for propeller pitch settings below
the flight regime must have means to prevent its inadvertent operation. The means must have a
positive lock or stop at the flight idle position and must require a separate and distinct operation by
the crew to displace the control from the flight regime (forddhrust regime for turbojet powered
aeroplanes).

CS 23.1157 Carburettor air temperature controls

ED Decision 2003/14/RM

There must be a separate carburettor air temperature control for each engine.
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CS 23.1163 Powerplant accessories

ED Decision 2003/14/RM

(@) Each engine mounted accessory mgist

(1) Be approved for mounting on the engine involved and use the provisions on the engines
for mounting; or

(2) Have torque limiting means on all accessory drives in order to prevent theedimits
established for those drives from being exceeded; and

(3) In addition to sukparagraphs (a)(1) or (a)(2) , be sealed to prevent contamination of the
engine oil system and the accessory system.

(b) Electrical equipment subject to arcing or sparkinmgst be installed to minimise the probability
of contact with any flammable fluids or vapours that might be present in a free state.

(c) Each generator rated at or more than 6 kilowatts must be designed and installed to minimise
the probability of a firdhazard in the event it malfunctions.

(d) If the continued rotation of any accessory remotely driven by the engine is hazardous when
malfunctioning occurs, a means to prevent rotation without interfering with the continued
operation of the engine must be gvided.

(e) Each accessory driven by a gearbox that is not approved as part of the powerplant driving the
gearbox must,

(1) Have torque limiting means to prevent the torque limits established for the affected drive
from being exceeded,;

(2) Use the provisins on the gearbox for mounting; and

(3) Be sealed to prevent contamination of the gearbox oil system and the accessory system.

CS 23.1165 Engine ignition systems

ED Decision 2003/14/RM

(@) Each battery ignition system must be supplemented by a genetthiatr is automatically
available as an alternate source of electrical energy to allow continued engine operation if any
battery becomes depleted.

(b) The capacity of batteries and generators must be large enough to meet the simultaneous
demands of the engi ignition system and the greatest demands of any electrical system
components that draw from the same source.

(c) The design of the engine ignition system must accoung, for
(1) The condition of an inoperative generator;

(2) The condition of a completelyepleted battery with the generator running at its normal
operating speed; and

(3) The condition of a completely depleted battery with the generator operating at idling
speed if there is only one battery.

(d) There must be means to warn appropriate crewembers if malfunctioning of any part of the
electrical system is causing the continuous discharge of any battery used for engine ignition.
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(e) Each turbine engine ignition system must be independent of any electrical circuit that is not
used for assisting;ontrolling or analysing the operation of that system.

() Inaddition, for commuter category aeroplanes, each turbopropeller ignition system must be an
essential electrical load.
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POWERPLANFIREPROTECTION

CS 23.1181 Designated fire zones; regionfuthed

ED Decision 2003/14/RM
Designated fire zones are
(@) For reciprocating engines
(1) The power section;
(2) The accessory section;

(3) Any complete powerplant compartment in which there is no isolation between the power
section and the accessorgaion.

(b)  For turbine enginesg
(1) The compressor and accessory sections;

(2) The combustor, turbine and tailpipe sections that contain lines or components carrying
flammable fluids or gases.

(3) Any complete powerplant compartment in which there is msblation between
compressor, accessory, combustor, turbine and tailpipe sections.

(c) Any auxiliary power unit compartment; and

(d)  Any fuel burning heater and other combustion equipment installation describ€®6i23.859

CS 23.1182 Nacelle areas behind firewalls

ED Decision 2003/14/RM

Components, lines and fittings, except those subject to the provisioG@S &3.1351(elocated behind

the engine compartment firewall must be constructed of such materials and located at such distances
from the firewall that they will not suffer damage sufficient to endanger the aeroplane if a portion of
the engine side of the firewall Bibjected to a flame temperature of not less than 1093°GO@F)

for 15 minutes.

ED Decision 2003/14/RM

For each affected area that contains a retractable landing gear, compliance need only be shown with
the landing gear retracted.

CS 23.1183 Lines, fittings and components

ED Decision 2003/14/RM

(@) Except as provided in sygaragraph (b), each component, line and fitting carrying flammable
fluids, gas or air in any area subject to engine fire conditions must be at least fire resistant,
except that flammable fluid tanks and supports which are parraf attached to the engine
must be fireproof or be enclosed by a fireproof shield unless damage by fire to asiyemnoof
part will not cause leakage or spillage of flammable fluid. Components must be shielded or
located so as to safeguard against thgmition of leaking flammable fluid. Flexible hose
assemblies (hose and end fittings) must be shown to be suitable for the particular application.
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An integral oil sump of less than 23.7 Litres (5.2 Imperial gallon/2§udfs) capacity on a
reciprocating egine need not be fireproof nor be enclosed by a fireproof shield.

(b) Subparagraph (a) does not apply to

(1) Lines, fittings and components which are already approved as part of a type certificated
engine; and

(2) Vent and drain lines and their fittisg whose failure will not result in, or add to, a fire
hazard.

CS 23.1189 Shuwiff means

ED Decision 2003/14/RM

(@) For each twirengined aeroplane the following apply:

(1) Each engine installation must have means to shut off or otherwise prevent hazardou
guantities of fuel, oil, décing fluid and other flammable liquids from flowing into, within,
or through any engine compartment, except in lines, fittings and components forming an
integral part of an engine.

(2) The closing of the fuel shaiff valve br any engine may not make any fuel unavailable
to the remaining engine that would be available to that engine with that valve open.

(3) Operation of any shubff means may not interfere with the later emergency operation
of other equipment such as propetlfeathering devices.

(4) Each shubff must be outside of the engine compartment unless an equal degree of
safety is provided with the shudff inside the compartment.

(5) No hazardous amount of flammable fluid may drain into the engine compartment after
shut-off.

(6) There must be means to guard against inadvertent operations of eacho$hoteans
and to make it possible for the crew to reopen the sbift means in flight after it has
been closed.

(b) Turbine engine installations need not have an engiiheystem shubff if ¢
(1) The oil tank is integral with, or mounted on, the engine; and

(2) All oil system components external to the engine are fireproof or located in areas not
subject to engine fire conditions.

(c) Poweroperated valves must have rams to indicate to the flight crew when the valve has
reached the selected position and must be designed so that the valve will not move from the
selected position under vibration conditions likely to exist at the valve location.

ED Decision 2003/14/RM

The hazardous amount of flammable fluid for this requirement is established as 1 | (one quart).

CS 23.1191 Firewalls

ED Decision 2003/14/RM

(@) Each engine, auxiliary power unit, fuel burning heater and other combusticipgnt must
be isolated from the rest of the aeroplane by firewalls, shrouds or equivalent means.
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(b) Each firewall or shroud must be constructed, so that no hazardous quantity of liquid, gas or
flame can pass from that compartment to other parts of thecgdane.

(c) Each opening in the firewall or shroud must be sealed with close fittings, fireproof grommets,
bushings or firewall fittings.

(d) Reserved.
(e) Each firewall and shroud must be fireproof and protected against corrosion.
()  Compliance with theriteria for fireproof materials or components must be shown as follows:

(1) The flame to which the materials or components are subjected must be 1093 + 83°C
(2000 + 150°F).

(2) Sheet materials approximately 25 cm (10 in) square must be subjected flauthe from
a suitable burner.

(3) The flame must be large enough to maintain the required test temperature over an area
approximately 13 cm (5 in) square.

(g) Firewall material and fittings must resist flame penetration for at least 15 minutes.

(h) The folowing materials may be used in firewalls or shrouds without being tested as required by
this paragraph:

(1) Stainless steel sheet, 0.38 mm (0.015 in) thick.

(2) Mild steel sheet (coated with aluminium or otherwise protected against corrosion)
0.45mm (0.aL8 in) thick.

(3) Terne plate, 0.45 mm (0.018 in) thick.

(4) Monel metal, 0.45 mm (0.018 in) thick.
(5) Steel or copper base alloy firewall fittings.
(6) Titanium sheet, 0.41 mm (0.016 in) thick.

CS 23.1192 Engine accessory compartment diaphragm

EDDecision 2003/14/RM

For aircooled radial engines, the engine power section and all portions of the exhaust system must
be isolated from the engine accessory compartment by a diaphragm that meets the firewall
requirements ofCS 23.1191

CS 23.1193 Cowling and nacelle

ED Decision 2003/14/RM

(@) Each cowling must be constructed and supported so that it can resist any vibration, inertia and
air loads to which it may be subjected in operation.

(b) There must be mearfsr rapid and complete drainage of each part of the cowling in the normal
ground and flight attitudes. No drain may discharge where it will cause a fire hazard.

(c) Cowling must be at least finesistant.

(d) Each part behind an opening in the engine camiment cowling must be at least firesistant
for a distance of at least 61 cm (24 in) aft of the opening.
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(e) Each part of the cowling subjected to high temperatures due to its nearness to exhaust system
ports or exhaust gas impingement, must be firegfto

()  Each nacelle of a twiangine aeroplane with turbocharged engines must be designed and
constructed so that with the landing gear retracted, a fire in the engine compartment will not
burn through a cowling or nacelle and enter a nacelle area otiean the engine compartment.

(g) Inaddition for commuter category aeroplanes, the aeroplane must be designed so that no fire
originating in any engine compartment can enter, either through openings or bythtwogh,
any other region where it would creatalditional hazards.

CS 23.1195 Fire extinguishing systems

ED Decision 2003/14/RM

(@) For commuter category aeroplanes, fiegtinguishing systems must be installed and
compliance shown with the following:

(1) Except for combustor, turbine and tailpipections of turbine engine installations that
contain lines or components carrying flammable fluids or gases for which a fire originating
in these sections is shown to be controllable, there must be a fire extinguisher system
serving each designated firerze.

(2) The fire extinguishing system, the quantity of the extinguishing agent, the rate of
discharge and the discharge distribution must be adequate to extinguish fires. An
AYRA QDA Rdg2t( ¢ 2K GSY YIe 0S dzaASR®

(3) The fire extinguishing system fomacelle must be able to simultaneously protect each
zone of the nacelle for which protection is provided.

(b) If an auxiliary power unit is installed in any aeroplane certificated 83 8at auxiliary power
unit compartment must be served by a firetieguishing system meeting the requirements of
sub-paragraph (a)(2).

CS 23.1197 Fire extinguishing agents

ED Decision 2003/14/RM
For commuter category aeroplanes, the following applies:
(@) Fire extinguishing agents must

(1) Be capable of extinguishinffames emanating from any burning fluids or other
combustible materials in the area protected by the fire extinguishing system; and

(2) Have thermal stability over the temperature range likely to be experienced in the
compartment in which they are stored.

(b) If any toxic extinguishing agent is used, provisions must be made to prevent harmful
concentrations of fluid or fluid vapours (from leakage during normal operation of the aeroplane
or as a result of discharging the fire extinguisher on the ground @ight) from entering any
personnel compartment even though a defect may exist in the extinguishing system. This must
be shown by test except for buih carbon dioxide fuselage compartment fire extinguishing
systems for whiclg

(1) 2.3 kg (five pounds)r less of carbon dioxide will be discharged, under established fire
control procedures, into any fuselage compartment; or
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(2) Protective breathing equipment is available for each flight crew member on flight deck
duty.

CS 23.1199 Extinguishing agent tainers

ED Decision 2003/14/RM
For commuter category aeroplanes, the following apply:

(@) Each extinguishing agent container must have a pressure relief to prevent bursting of the
container by excessive internal pressures.

(b) The discharge end of eacksdharge line from a pressure relief connection must be located so
that discharge of the fire extinguishing agent would not damage the aeroplane. The line must
also be located or protected to prevent clogging caused by ice or other foreign matter.

(c) A mens must be provided for each fire extinguishing agent container to indicate that the
container has discharged or that the charging pressure is below the established minimum
necessary for proper functioning.

(d) The temperature of each container must be imtained, under intended operating conditions,
to prevent the pressure in the container frogn

(1) Falling below that necessary to provide an adequate rate of discharge; or
(2) Rising high enough to cause premature discharge.

(e) If a pyrotechnic capsuls iused to discharge the extinguishing agent, each container must be
installed so that temperature conditions will not cause hazardous deterioration of the
pyrotechnic capsule.

CS 23.1201 Fire extinguishing system materials

ED Decision 2003/14/RM
For commuer category aeroplanes, the following apply:

(&) No material in any fire extinguishing system may react chemically with any extinguishing agent
So as to create a hazard.

(b) Each system component in an engine compartment must be fireproof.

CS 23.120F-ire detector system

ED Decision 2003/14/RM
(&) There must be means that ensures the prompt detection of a fige in
(1) Each designated fire zone ©f
(i)  Twinengine turbine powered aeroplanes;

(i) Twinengine reciprocating engine powered aeroplanescorporating
turbochargers;

(i)  Aeroplanes with engine(s) located where they are not readily visible from the
cockpit; and

(iv)  All commuter category aeroplanes.

(2) The auxiliary power unit compartment of any aeroplane incorporating an auxiliary power
unit.
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(b)

(€)
(d)

(e)

Each fire detector system must be constructed and installed to withstand the vibration, inertia
and other loads to which it may be subjected in operation.

No fire detector may be affected by any oil, water, other fluids, or fumes that migptésent.

There must be means to allow the crew to check, in flight, the functioning of each fire detector
electric circuit.

Wiring and other components of each fire detector system in a designated fire zone must be at
least fireresistant.
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SUBPARFT EQUIPMENT
GENERAL

CS 23.1301 Function and installation

ED Decision 2003/14/RM

Each item of installed equipment must
(@) Be of a kind and design appropriate to its intended function;

(b) Be labelled as to its identification, function or operatitiitations, or any applicable
combination of these factors;

(c) Beinstalled according to limitations specified for that equipment;

(d)  Function properly when installed.

CS 23.1303 Flight and navigation instruments

ED Decision 2003/14/RM
The following & the minimum required flight and navigational instruments:
(@) An airspeed indicator.
(b)  An altimeter.
(c) A nonstabilised magnetic direction indicator.

(d) Forreciprocating enginpowered aeroplanes of more than722 kg (800 Ib) maximum weight
and turbine engingpowered aeroplanes, a free air temperature indicator or an air temperature
indicator which provides indications that are convertible to free air.

(e) A speed warning device far
(1) Turbine engingpowered aeroplanes; and

(2) Other aeropanes for which Mo/M o and \W/Mp are established unde€23.335(b)(4)
and23.1505(cjf Vuo/M mo is greater than 0.8 ¥Mp.

The speed warning device must give effective awaaining (differing distinctively from
aural warnings used for other purposes) to the pilots whenever the speed excgeds V
plus 11 km/h (6 knots) or b+ 0.01. The upper limit of the production tolerance for the
warning device may not exceed the prescribed warning speed. The lower limit must be
set to minimise nuisance warnings.

(H  When an attitude display is installed the instrument design must novige any means,
accessible to the flight crew, of adjusting the relative positions of the attitude reference symbol
and the horizon line beyond that necessary for parallax correction.

(g) Inaddition, for commuter category aeroplanes:

(1) If airspeed Hitations vary with altitude, the airspeed indicator must have a maximum
allowable airspeed indicator showing the variation @bWith altitude.

(2) The altimeter must be a sensitive type.

(3) Having a passenger seating configuration of 10 or more, exgudl G KS LAt 20 Qa
that are approved for IFR operations, a third attitude instrument must be provided that:
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(i) Is powered from a source independent of the electrical generating system;

(i)  Continues reliable operation for a minimum of 30 minutéeratotal failure of the
electrical generating system;

(i)  Operates independently of any other attitude indicating system;
(iv) Is operative without selection after total failure of the electrical generating system;

(v) Is located on the instrument pah@ a position acceptable to the Authority that
gAtf YIS AG LXFAyte @AaroftS G2 FyR dzal o

(vi) Is appropriately lighted during all phases of operation.

CS 23.1305 Powerplant instruments

ED Decision 2003/14/RM
The following are required powerplant instruments:
(@) For all aeroplanes.
(1) A fuel quantity indicator for each fuel tank, installed in accordance G#H23.1337(b)
(2) An oil pressure indicator for each engine.
(3) An oil temperature indicator for each engine.

(4) An oil quantity measuring device for each oil tank which meets the requirements of

CS23.1337(d)

(5) A fire warning means for those aeroplanes required to comply @$23.1203

(b) For reciprocating enginpowered aeroplanesin addition to the powerplant instruments
required by sukparagraph (a), the followmnpowerplant instruments are required:

(1) Aninduction system air temperature indicator for each engine equipped with a preheater
and having induction air temperature limitations that can be exceeded with preheat.

(2) A tachometer indicator for each engin
(3) A cylinder head temperature indicator for
()  Each aitooled engine with cowl flaps;
(i)  Removed and reserved.
(i) Each commuter category aeroplane.
(4) A fuel pressure indicator for pump fed engines.

(5) A manifold pressure indicator for eadititude engine and for each engine with a
controllable propeller.

(6) For each turbocharger installation:

(i) If limitations are established for either carburettor (or manifold) air inlet
temperature or exhaust gas or turbocharger turbine inlet temperatundicators
must be furnished for each temperature for which the limitation is established
unless it is shown that the limitation will not be exceeded in all intended
operations.

(i) If its oil system is separate from the engine oil system, oil pressumd oil
temperature indicators must be provided.
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(7) A coolant temperature indicator for each liquidoled engine.

(c) For turbine engingowered aeroplanesn addition to the powerplant instrumestrequired by
subparagraph (a)the following powerplat instruments are required:

(1) A gas temperature indicator for each engine.
(2) A fuel flowmeter indicator for each engine.
(3) A fuel low pressure warning means for each engine.

(4) A fuel low level warning means for any fuel tank that should not bdeteg of fuel in
normal operations.

(5) A tachometer indicator (to indicate the speed of the rotors with established limiting
speeds) for each engine.

(6) An oil low pressure warning means for each engine.

(7) Anindicating means to indicate the functiogiof the powerplant ice protection system
for each engine.

(8) For each engine, an indicating means for the fuel strainer or filter requiregi$h3.997
to indicate the occurrence of contamination of the straimeffilter before it reaches the
capacity established in accordance wits 23.997(d)

(9) For each engine, a warning means for the oil strainer or filter required®®3.019 if
it has no bypass, to warn the pilot of the occurrence of contamination of the strainer or
filter screen before it reaches the capacity established in accordance with
C23.1019(a)(R)

(10) Anindicating mans to indicate the functioning of any heater used to prevent ice clogging
of fuel system components.

(d) For turbojet/turbofan engingowered aeroplanedn addition to the powerplant instruments
required by sukparagraphs (a) and (c), the following powkant instruments are required:

(1) For each engine, an indicator to indicate thrust or to indicate a parameter that can be
related to thrust, including a free air temperature indicator if needed for this purpose.

(2) Foreach engine, a position indicatimgans to indicate to the flight crew when the thrust
reverser, if installed, is in the reverse thrust position.

(e) For turbopropellepowered aeroplanesn addition to the powerplant instruments requidleby
sub-paragraphs (a) and (dhe followingpowerplant instruments are required:

(1) Atorque indicator for each engine.

(2) A position indicating means to indicate to the flight crew when the propeller blade angle
is below the flight low pitch position, for each propeller, unless it can be shoatrstith
occurrence is highly improbable.

CS 23.1309 Equipment, systems and installations

ED Decision 2003/14/RM

(@) Each item of equipment, each system, and each installation

(1) When performing its intended function, may not adversely affect the respon
operation, or accuracy of any

()  Equipment essential to safe operation; or
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(b)

(€)

(i)  Other equipment unless there is a means to inform the pilot of the effect.

(2) In a singleengine aeroplane, must be designed to minimise hazards to the aeroplane in
the event of a probable malfunction or failure.

(3) Inatwinengine aeroplane, must be designed to prevent hazards to the aeroplane in the
event of a probable malfunction or failure.

(4) Inacommuter category aeroplane, must be designed to safeguard apairetds to the
aeroplane in the event of their malfunction or failure.

The design of each item of equipment, each system, and each installation must be examined
separately and in relationship to other aeroplane systems and installations to deteritime i
aeroplane is dependent upon its function for continued safe flight and landing and, for
aeroplanes not limited to VFR conditions, if failure of a system would significantly reduce the
capability of the aeroplane or the ability of the crew to copetvdtiverse operating conditions.
Each item of equipment, each system, and each installation identified by this examination as
one upon which the aeroplane is dependent for proper functioning to ensure continued safe
flight and landing, or whose failure walsignificantly reduce the capability of the aeroplane or
the ability of the crew to cope with adverse operating conditions, must be designed to comply
with the following additional requirements:

(1) It must perform its intended function under any foresédaoperating condition.

(2) When systems and associated components are considered separately and in relation to
other systems;

(i)  The occurrence of any failure condition that would prevent the continued safe
flight and landing of the aeroplane must beteemely improbable; and

(i)  The occurrence of any other failure condition that would significantly reduce the
capability of the aeroplane or the ability of the crew to cope with adverse operating
conditions must be improbable.

(3) Warning information musbe provided to alert the crew to unsafe system operating
conditions and to enable them to take appropriate corrective action. Systems, controls,
and associated monitoring and warning means must be designed to minimise crew errors
that could create additinal hazards.

(4) Compliance with the requirements of syparagraph (b)(2) may be shown by analysis and,
where necessary, by appropriate ground, flight, or simulator test. The analysis must
considerc

(i) Possible modes of failure, including malfunctionsd adamage from external
sources;

(i)  The probability of multiple failures, and the probability of undetected faults;

(i) The resulting effects on the aeroplane and occupants, considering the stage of
flight and operating conditions; and
(iv)y Thecrewwdly Ay3a 0dzSax O2NNBOGAGBS | OiAz2y NBI d:
determining faults.
Each item of equipment, each system, and each installation whose functioning is required for
OSNIATFAOFGAZ2Y YR GKI G NXBI dzA okBh& power sUpply STNS & dzLJILJ
power sources and the system must be able to supply the following power loads in probable
operating combinations and for probable durations:
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(d)

(e)

(f)

(1) Loads connected to the power distribution system with the system functioning normally
(2) Essential loads after failure qf

()  Any one engine on twengine aeroplanes; or

(i)  Any power converter or energy storage device.

(3) Essential loads for which an alternate source of power is required by the operating rules,
after any failure omalfunction in any one power supply system, distribution system, or
other utilisation system.

In determining compliance with sytaragraph (c)(2), the power loads may be assumed to be
reduced under a monitoring procedure consistent with safety in tivedk of operations
authorised.

In showing compliance with this paragraph with regard to the electrical power system and to
equipment design and installation, critical environmental and atmospheric conditions, including
radio frequency energy and thefetts (both direct and indirect) of lightning strikes, must be
considered. For electrical generation, distribution, and utilisation equipment required by or
used in complying with this subpart, the ability to provide continuous, safe service under
foreseedle environmental conditions may be shown by environmental tests, design analysis,

or reference to previous comparable service experience on other aeroplanes.

l'a dzaSR Ay GKAA& LI NYINILKS agacaitSvyaéd MBEFTSNA
systems, mechanical systems, and powerplant systems included in the aeroplane design, except
for the following:

(1) Powerplant systems provided as part of the certificated engine.

(2) The flight structure (such as wing, empennage, control surfacestaidgystems, the
fuselage, engine mounting, and landing gear and their related primary attachments)
whose requirements are specific in Subparts C and D-@BCS
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INSTRUMENTENSTALLATION

CS 23.1311 Electronic display instrument systems

(@)

(b)

(€)

ED Decision 2@014/RM

Electronic display indicators, including those with features that make isolation and
independence between powerplant instrument systems impractical, must

(1) Meet the arrangement and visibility requirements@$ 23.1321

(2) Be easily legible under all lighting conditions encountered in the cockpit, including direct
sunlight, considering the expected electronic display brightness level at the end of an
St SOGNRBYAO RAA&LIM I &cifis jikakidds an BidhByasystra Gsafulzife € A TS
must be addressed in the instructions for continued airworthiness requirements of
CS23.1529

(3) Not inhibit the primary display of attitude, airspeed, altitude,powerplant parameters
needed by any pilot to set power within established limitations, in any normal mode of
operation.

(4) Notinhibit the primary display of engine parameters needed by any pilot to properly set
or monitor powerplant limitations durinthe engine starting mode of operation;

(5) Have an independent magnetic direction indicator and an independent secondary
mechanical altimeter, airspeed indicator, magnetic direction indicator, and attitude
instrument, or individual electronic display iedtors for the altimeter, airspeed, and
FGGAGAZRS GKIFG IINB AYyRSLWSYRSydG FNRY GKS | SN
These secondary instruments may be installed in panel positions that are displaced from
the primary positions specified S 23.1321(dput must be located where they meet
0KS LAt 200a OAacS@amBa@e NBIljdzANBYSyida 27

(6) Incorporate sensory cues for the pilot that are equivalent to those inrtkgument being
replaced by the electronic display indicators; and

(7) Incorporate visual displays of instrument markings, requiredCBy23.15410 23.1553
or visual disfays that alert the pilot to abnormal operational values or approaches to
established limitation values, for each parameter required to be displayed 238 CS

The electronic display indicators, including their systems and installations, and corngiderin

other aeroplane systems, must be designed so that one display of information essential for
continued safe flight and landing will remain available to the crew, without need for immediate

action by any pilot for continued safe operation, after any sifajlare or probable combination

of failures.

4 dzASR Ay GKAA& LI NI} INFLIK GAyadNHzYSyidé AyOft dzf
unit, and devices that are composed of two or more physically separate units or components
connected together (sutas a remote indicating gyroscopic direction indicator that includes a
magnetic sensing element, a gyroscopic unit, an amplifier, and an indicator connected
023SUKSNLO® !'a dzaSR Ay (GKAA LI NI INF LK G&LINRYLF NE
is located in the instrument panel such that the pilot looks at it first when wanting to view that
parameter.
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CS 23.1321 Arrangement and visibility

ED Decision 2003/14/RM

(@) Each flight, navigation and powerplant instrument for use by any required pitatgltakeoff,
initial climb, final approach, and landing must be located so that any pilot seated at the controls
Oy Y2yAG2N G4KS FSNRLX FySQa FfA3IKG LI GK FyR
movement. The powerplant instruments for these fligtonditions are those needed to set
power within powerplant limitations.

(b) For each twirengined aeroplane, identical powerplant instruments must be located so as to
prevent confusion as to which engine each instrument relates.

(c) Instrument panel vikation may not damage, or impair the accuracy of, any instrument.

(d) For each aeroplane the flight instruments required ®8 23.130and, as applicable, by the
Operating Rules must be grouped on the instrument panel and centred as nearly as practicable
Fo2dzi GKS @OSNIAOFE LXFYS 2% (GKS LAt2GQa F2NBI
(1) The instrument that most effectively indicates the attitudeist be on the panel in the
top centre position;

(2) The instrument that most effectively indicates airspeed must be adjacent to and directly
to the left of the instrument in the top centre position;

(3) The instrument that most effectively indicates altle must be adjacent to and directly
to the right of the instrument in the top centre position; and

(4) Theinstrument that most effectively indicates direction of flight, other than the magnetic
direction indicator required b€S 23.1303(cinust be adjacent to and directly below the
instrument in the top centre position.

(5) Electronic display indicators may be used for compliance withpswagraphs (d)(1) to
(d)(4) when such displays comply with requirement€$23.1311

(e) If a visual indicator is provided to indicate malfunction of an instrument, it must be effective
under all probable cockpit lighting conditions.

CS 23.1322 Warning, caution and advisory lights

EDDecision 2003/14/RM

If warning, caution or advisory lights are installed in the cockpit, they must, unless otherwise approved
by the Agency, be

(@) Red, for warning lights (lights indicating a hazard which may require immediate corrective
action);

(b)  Amber, for caution lights (lights indicating the possible need for future corrective action);
(c) Green, for safe operation lights; and

(d)  Any other colour, including white, for lights not described in-pabagraphs (a) to (c), provided
the colour diffes sufficiently from the colours prescribed in spdragraphs (a) to (c) to avoid
possible confusion.

(e) Effective under all probable cockpit lighting conditions.
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CS 23.1323 Airspeed indicating system

ED Decision 2003/14/RM

(@) Each airspeed indicatingstrument must be calibrated to indicate true airspeed (at-bmaeel
with a standard atmosphere) with a minimum practicable instrument calibration error when
the corresponding pitot and static pressures are applied.

(b) Each airspeed system must be caltbrhin flight to determine the system error. The system
error, including position error, but excluding the airspeed indicator instrument calibration error,
may not exceed 3% of the calibrated airspeed or 9.3 km/h (5 knots), whichever is greater,
throughoutthe following speed ranges:

(1) 1.3 \sito Vmo/Mmo or Vg Whichever is appropriate with flaps retracted.
(2) 1.3 \&ito Veewith flaps extended.

(c) The design and installation of each airspeed indicating system must provide positive drainage
of moisturefrom the pitot static plumbing.

(d) If certification for instrument flight rules or flight in icing conditions is requested, each airspeed
system must have a heated pitot tube or an equivalent means of preventing malfunction due
to icing.

(e) In addition, for commuter category aeroplanes, the airspeed indicating system must be
calibrated to determine the system error during the accele+atiee-off ground run. The ground
run calibration must be obtained between 0.8 of the minimum value ;cind 1.2 timeshe
maximum value of ¥ considering the approved ranges of altitude and weight. The ground run
calibration must be determined assuming an engine failure at the minimum valuge of V

()  For commuter category aeroplanes, where duplicate airspeed indicaterseguired, their
respective pitot tubes must be far enough apart to avoid damage to both tubes in a collision
with a bird.

CS 23.1325 Static pressure system

ED Decision 2003/14/RM

(@) Each instrument provided with static pressure case connections bristo vented that the
influence of aeroplane speed, the opening and closing of windows, airflow variations, moisture,
or other foreign matter will least affect the accuracy of the instruments except as noted4n sub
paragraph (b)(3).

(b) If a staticpressure system is necessary for the functioning of instruments, systems, or devices,
it must comply with the provisions of sygaragraphs (1) to (3).

(1) The design and installation of a static pressure system must be suct) that
(i) Positive drainage ahoisture is provided,

(i)  Chafing of the tubing and excessive distortion or restriction at bends in the tubing,
is avoided; and

(i) The materials used are durable, suitable for the purpose intended and protected
against corrosion.

(2) A proof test musbe conducted to demonstrate the integrity of the static pressure system
in the following manner:
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(i)  Unpressurised aeroplanekvacuate the static pressure system to a pressure
differential of approximately 3.4Pa (1 inch of mercury) or to a diag on tre
altimeter, 305 m (D00 ft) above the aircraft elevation at the time of the test.
Without additional pumping for a period of 1 minute, the loss of indicated altitude
must not exceed 30 m (100 ft) on the altimeter

(i)  Pressurised aeroplane&vacuate e static pressure system until a pressure
differential equivalent to the maximum cabin pressure differential for which the
aeroplane is type certificated is achieved. Without additional pumping for a period
of 1 minute, the loss of indicated altitude musot exceed 2% of the equivalent
altitude of the maximum cabin differential pressure or 30 m (100 ft), whichever is
greater.

(3) If a static pressure system is provided for any instrument, device, or system required by
the operating rules, each static ggsure port must be designed or located in such a
manner that the correlation between air pressure in the static pressure system and true
ambient atmospheric static pressure is not altered when the aeroplane encounters icing
conditions. An anticing meansr an alternate source of static pressure may be used in
showing compliance with this requirement. If the reading of the altimeter, when on the
alternate static pressure system differs from the reading of the altimeter when on the
primary static system bgnore than 15m (50 ft), a correction card must be provided for
the alternate static system.

(c) Except as provided in sygaragraph (d), if the static pressure system incorporates both a
primary and an alternate static pressure source, the means for $egpahe or the other source
must be designed so that

(1) When either source is selected, the other is blocked off; and
(2) Both sources cannot be blocked off simultaneously.

(d) For unpressurised aeroplanes, spd@ragraph (c)(1) does not apply if it cke demonstrated
that the static pressure system calibration, when either static pressure source is selected, is not
changed by the other static pressure source being open or blocked.

(e) Each static pressure system must be calibrated in flight to deterthiaesystem error. The
system error, in indicated pressure altitude, at deeel, with a standard atmosphere, excluding
instrument calibration error, may not exceed 9 m (x 30 ft) per 185 km/h (100 knot) speed for
the appropriate configuration in the spderange between 1.¥sowith flaps extended and
1.8 Vs with flaps retracted. However, the error need not be less than £9 m (z 30 ft).

(H Reserved.

(g) For aeroplanes prohibited from flight under instrument flight rules (IFR) or known icing
conditions inaccordance witlCS 23.1525ubparagraph (b)(3) does not apply.

CS 23.1326 Pitot heat indication systems

ED Decision 2003/14/RM

If a flight instrument pitot heating system is installed to meet the requirements specified in
C3.1323(d) an indication system must be provided to indicate to the flight crew when that pitot
heating system is naiperating. The indication system must comply with the following requirements:

(@) The indication provided must incorporate an amber light that is in clear view of a flightcrew
member.
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(b) The indication provided must be designed to alert the flight creeither of the following
conditions exist:

(1) ¢KS LAG20 KSFGAYy3 a2aGSY A& a6A0G0KSR a27FTF v
(2) ¢KS LWAG2G KSFGAy3a ae i OK
inoperative

CS 23.1327 Magnetic direction indicator

ED Decision 2003/14/RM

(@) Except as provided in stgaragraph (b):

(1) Each magnetic direction indicator must be installed so that its accuracy is not excessively

FFFSOGSR o0& GKS FTSNRLX IFySQa QGAONIGAZ2Y 2NJ Yl
(2) The compensated installation may not havdeviation, in level flight, greater than 10°
on any heading.

(b) A magnetic norstabilised direction indicator may deviate more than 10° due to the operation
of electrically powered systems such as electrically heated windshields if either a magnetic
stabiised direction indicator, which does not have a deviation in level flight greater than 10° on
any heading, or a gyroscopic direction indicator is installed. Deviations of a magnetic non
stabilised direction indicator of more than 10° must be placardedadcordance with

CS23.1547(c)

CS 23.1329 Automatic pilot system

ED Decision 2003/14/RM
If an automatic pilot system is installed, it must meet the following:
(@) Each system must be designed so that the autonatit cang

(1) Be quickly and positively disengaged by the pilots to prevent it from interfering with their
control of the aeroplane; or

(2) Be sufficiently ovepowered by one pilot to let him control the aeroplane.

(b) Ifthe provisions of suparagraph(a)(1) are applied, the quick release (emergency) control must
be located on the control wheel (both control wheels if the aeroplane can be operated from
either pilot seat) on the side opposite the throttles, or on the stick control (both stick controls
if the aeroplane can be operated from either pilot seat), such that it can be operated without
moving the hand from its normal position on the control.

(c) Unless there is automatic synchronisation, each system must have a means to readily indicate
to the pilot the alignment of the actuating device in relation to the control system it operates.

(d) Each manuallpperated control for the system operation must be readily accessible to the pilot.
Each control must operate in the same plane and sense of mos@pecified irCS 23.77%r
cockpit controls. The direction of motion must be plainly indicated on or near each control.

(e) Each system must be designed and adjusted so that, within the range of adjustmdablavai
to the pilot, it cannot produce hazardous loads on the aeroplane or create hazardous deviations
in the flight path, under any flight condition appropriate to its use, either during normal
operation or in the event of a malfunction, assuming that eotive action begins within a
reasonable period of time.
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(H  Each system must be designed so that a single malfunction will not produce a hardover signal
in more than one control axis. If the automatic pilot integrates signals from auxiliary controls or
furnishes signals for operation of other equipment, positive interlocks and sequencing of
engagement to prevent improper operation are required.

() There must be protection against adverse interaction of integrated components, resulting from
a malfunction.

(h) If the automatic pilot system can be coupled to airborne navigation equipment, means must be
provided to indicate to the flightcrew the current mode of operation. Selector switch position
is not acceptable as a means of indication.

CS 23.1331 Instrunmés using a power source

ED Decision 2003/14/RM
For each instrument that uses a power source, the following apply:

(@) Each instrument must have an integral visual power annunciator or separate power indictor to
indicate when power is not adequate to sast proper instrument performance. If a separate
indicator is used, it must be located so that the pilot using the instruments can monitor the
indicator with minimum head and eye movement. The power must be sensed at or near the
point where it enters theristrument. For electric and vacuum/pressure instruments, the power
is considered to be adequate when the voltage or the vacuum/pressure, respectively, is within
approved limits.

(b) The installation and power supply systems must be designed so that

(1) The failure of one instrument will not interfere with the proper supply of energy to the
remaining instrument; and

(2) The failure of the energy supply from one source will not interfere with the proper supply
of energy from any other source.

(c) There mustbe at least two independent sources of power (not driven by the same engine on
twin-engine aeroplanes), and a manual or an automatic means to select each power source.

CS 23.1335 Flight director systems

ED Decision 2003/14/RM

If a flight director systens installed, means must be provided to indicate to the flightcrew its current
mode of operation. Selector switch position is not acceptable as a means of indication.

CS 23.1337 Powerplant instruments installation

ED Decision 2003/14/RM
(@) Instrumentsand instrument lines

(1) Each powerplant and auxiliary power unit instrument line must meet the requirements
of CS 23.993

(2) Each line carrying flammable fluids under pressure must

(i)  Have restricting orificeor other safety devices at the source of pressure to prevent
the escape of excessive fluid if the line fails; and

(i)  Beinstalled and located so that the escape of fluids would not create a hazard.
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(3) Each powerplant and auxiliary power unit instrumi¢hat utilises flammable fluids must
be installed and located so that the escape of fluid would not create a hazard.

(b) Fuel quantity indicatarThere must be means to indicate to the fligfitew members the
guantity of usable fuel in eaclank during light. An indicator calibrated in appropriate units
and clearly marked to indicate those units, must be used

In additiong

(1) 9F OK FdzSt ljdzr yiAdGe AYyRAOFG2NI Ydzad o6S OFf AodN
guantity of fuel remaining in theannk is equal to the unusable fuel supply determined

underCS 23.959(a)

(2) Each exposed sight gauge used as a fuel quantity indicator must be protected against
damage;

(3) Each sight gauge that forms a trap in whicater can collect and freeze must have means
to allow drainage on the ground;

(4) There must be a means to indicate the amount of usable fuel in each tank when the
aeroplane is on the ground (such as by a stick gauge).

(5) Tanks with interconnected outie and airspaces may be considered as one tank and need
not have separate indicators; and

(6) No fuel quantity indicator is required for an auxiliary tank that is used only to transfer
fuel to other tanks if the relative size of the tank, the rate of fuehsfer and operating
instructions are adequate tq

()  Guard against overflow; and

(i)  Give to the flightcrew members a prompt warning if transfer is not proceeding as
planned.

(c) Fuel flowmeter systenif a fuel flowmeter system is installed, eatietering component must
have a means to bgass the fuel supply if malfunctioning of that component severely restricts
fuel flow.

(d) Oil quantity indicatorThere must be a means to indicate the quantity of oil in each tank
(1) On the ground (such ayla stick gauge); and

(2) Inflight, if there is an oil transfer system or a reserve oil supply system.
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ELECTRICAYSTEMSNDEQUIPMENT

CS 23.1351 General

ED Decision 2003/14/RM

(SeeAMC 23.1351(a)(BndAMC 23.1351(b)(5)(iV)

(@) Electrical system capacitizach electrical system must belequate for the intended usén
addition¢

(1) Electric power sources, their transmission cables, and their associated control and
protective devices, must be able to furnish the required power at the proper voltage to
each load circuit essential for safe operation; and

(2) Compliance with suparagraph (1) must be shown as follows:

()  Fornormal, utility and aerobatic category aelapes, by an electrical load analysis,
or by electrical measurements, that account for the electrical loads applied to the
electrical system in probable combinations and for probable durations; and

(i)  For commuter category aeroplanes, by an electricadilanalysis that accounts for
the electrical loads applied to the electrical system in probable combinations and
for probable durations.

(b) FunctionsFor each electrical system, the following apply:
(1) Each system, when installed, mustdbe

() Free fom hazards in itself, in its method of operation, and in its effects on other
parts of the aeroplane;

(i)  Protected from fuel, oil, water, other detrimental substances and mechanical
damage; and

(i) So designed that the risk of electrical shock to creassengers and ground
personnel is reduced to a minimum.

(2) Electric power sources must function properly when connected in combination or
independently.

(3) No failure or malfunction of any electric power source may impair the ability of any
remaining surce to supply load circuits essential for safe operation.

(4) Reserved.
(5) Inaddition, for commuter category aeroplanes, the following apply:

(i)  Each system must be designed so that essential load circuits can be supplied in the
event of reasonably @bable faults or open circuits including faults in heavy
current carrying cables;

(i) A means must be accessible in flight to the flighdw members for the individual
and collective disconnection of the electrical power sources from the system;

(i)  The system must be designed so that voltage and frequency, if applicable, at the
terminals of the essential load equipment can be maintained within the limits for
which the equipment is designed during any probable operating conditions;
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(d)

(e)

(f)

(9)

(iv) If two independat sources of electrical power for particular equipment or systems
are required, their electrical energy supply must be ensured by means such as
duplicate electrical equipment, throwover switching, or nuehiannel or loop
circuits separately routed; and

(v) For the purpose of complying with sygaragraph (b)(5), the distribution system
includes the distribution busses, their associated feeders, and each control and
protective device.

Generating systemrhere must be at least one generator/alternatottlie electrical system
supplies power to load circuitsssential for safe operatiomn additiong

(1) Each generator/alternator must be able to deliver its continuous rated power, or such
power as is limited by its regulation system;

(2) Generator/alterngor voltage control equipment must be able to dependably regulate
the generator/alternator output within rated limits;

(3) Automatic means must be provided to prevent either damage to any
alternator/generator, or adverse effects on the aeroplane electrggtem, due to
reverse current. A means must also be provided to disconnect each generator/alternator
from the battery and the other generators/alternators.

(4) There must be a means to give immediate warning to the flightcrew of a failure of any
generata/alternator; and

(5) Each generator/alternator must have an overvoltage control designed and installed to
prevent damage to the electrical system, or to equipment supplied by the electrical
system, that could result if that generator/alternator were toviédop an overvoltage
condition.

Instruments A means must exist to indicate to appropriate fligihew members the electric
power system quantities essential for safe operation.

(1) For normal, utility, and aerobatic category aeroplanes with directenursystems, an
ammeter that can be switched into each generator feeder may be used and, if only one
generator exists, the ammeter may be in the battery feeder.

(2) For commuter category aeroplanes, the essential electric power system quantities
includethe voltage and current supplied by each generator.

Fire resistance Electrical equipment must be so designed and installed that in the event of a
fire in the engine compartment, during which the surface of the firewall adjacertigédite is
heatedto 1100°C (DO0°F) for 5 minutes or to a lesser temperature substantiated for the
aeroplane, the equipment essential to continued safe operation and located behind the firewall
will function satisfactorily and will not create an additional fire hazard.

External power If provisions are made for connecting external power to the aeroplane and that
external power can be electrically connected to equipment other than that used for engine
starting, means must be provided to ensure that no external powgply having a reverse
LREfIFNAGESY 2NJ I NBGSNRS LXKIFaS aSljdsSyoSz Oty
The external power connection must be located so that its use will not result in a hazard to the
aeroplane or ground personnel.

It mustbe shown by analysis, tests or both, that the aeroplane can be operated safely in VFR
conditions, for a period of not less than five minutes, with the normal electrical power (electrical
power sources excluding the battery and any other sthgdelectricd sources) inoperative,

Powered by EASA eRules Page262of 505 Jun 201¢

a

d


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPARTTF EQUIPMEN
X E ASA and Commuter Category Aeroplanes (23 ELECTRICSYSTEMS A

(Initial issue) EQUIPMEN

with critical type fuel (from the standpoint of flameout and restart capability), and with the
aeroplane initially at the maximum certificated altitude. Parts of the electrical system may
remain on if:

(1) A single malfunctiorincluding a wire bundle or junction box fire, cannot result in loss of
the part turned off and the part turned on; and

(2) The part turned on are electrically and mechanically isolated from the parts turned off.

ED Decision 2003/14/RM

If for normal, utility or aerobatic category aeroplanes compliance is shown by electrical
measurements, the procedures should include sufficient testing to show that the electrical systems
meet the requirements of Ragraph 23.1351. When laboratory tests of the electrical system are
conductedg

(1) The tests may be performed on a megl using the same generating equipment used in the
aeroplane;

(2) The equipment should simulate the electrical characteristics ofdis¢ribution wiring and
connected loads to the extent necessary for rated test results; and

(3) Laboratory generator drives should simulate the actual prime movers on the aeroplane with
respect to their reaction to generator loading, including loadingdu® ¥ I dzf (G a ®Q

ED Decision 2003/14/RM

WeKNRG2OSNI a6 A00KAYIQ NBFSNAR G2 GKS YSIya dzaSR

to ensure the continued operation of equipment or ssis. This system can be achieved by manual
or automatic means.

CS 23.1353 Storage battery design and installation

ED Decision 2003/14/RM
(@) Each storage battery must be designed and installed as prescribed in this paragraph.

(b) Safe cell temperaturesnal pressures must be maintained during any probable charging and
discharging condition. No uncontrolled increase in cell temperature may result when the
battery is recharged (after previous complete discharge)

(1) At maximum regulated voltage or power;
(2) During a flight of maximum duration; and
(3) Under the most adverse cooling condition likely to occur in service.

(c) Compliance with sulparagraph (b) must be shown by tests unless experience with similar
batteries and installations has shown that m@ining safe cell temperatures and pressures
presents no problem.

(d) No explosive or toxic gases emitted by any battery in normal operation, or as the result of any
probable malfunction in the charging system or battery installation, may accumulate in
hazardous quantities within the aeroplane.
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(€)

(f)

9)

(h)

CS 23.1357 Circuit protective devices

(@)

(b)

(€)

(d)

(e)

No corrosive fluids or gases that may escape from the battery may damage surrounding
structures or adjacent essential equipment.

Each nickel cadmium battery installation capable of being used to start dnesagauxiliary
power unit must have provisions to prevent any hazardous effect on structure or essential
systems that may be caused by the maximum amount of heat the battery can generate during
a short circuit of the battery or of its individual cells.

Nickel cadmium battery installations capable of being used to start an engine or auxiliary power
unit must haveg

(1) A system to control the charging rate of the battery automatically so as to prevent battery
overheating; or

(2) A battery temperaturesensing and over temperature warning system with a means for
disconnecting the battery from its charging source in the event of an over temperature
condition; or

(3) A battery failure sensing and warning system with a means for disconnecting the battery
from its charging source in the event of battery failure.

In the event of a complete loss of the primary electrical power generating system, the battery
must be capable of providing 30 minutes of electrical power to those loads that are essential to
continued safe flight and landing. The-Btinute time period includes the time needed for the

pilot(s) to recognise the loss of generated power and to take appropriate load shedding action.

ED Decision 2003/14/RM

Praective devices, such as fuses or circuit breakers, must be installed in all electrical circuits
other thang

(1) The main circuits of starter motors used during starting only; and
(2) Circuits in which no hazard is presented by their omission.

A protective device for a circuit essential to flight safety may not be used to protect any other
circuit.

9F OK NBaSGOlIofS OANDdzA G LINRPGSOGAGS RSOAOS
cannot be overidden by the operating control) must be signed so that,
(1) A manual operation is required to restore service after tripping; and

(2) If an overload or circuit fault exists, the device will open the circuit regardless of the
position of the operating control.

If the ability to reset a cirgubreaker or replace a fuse is essential to safety in flight, that circuit
breaker or fuse must be so located and identified that it can be readily reset or replaced in flight.

For fuses identified as replaceable in flight

(1) There must be one spa of each rating or 50% spare fuses of each rating, whichever is
greater; and

(2) The spare fuse(s) must be readily accessible to any required pilot.
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CS 23.1359 Electrical system fire protection

ED Decision 2003/14/RM

(&) Components of the electrical ggsn must meet the applicable fire protection requirements of
CS 23.118and23.863

(b) Electrical cables, terminals and equipment in designated fire zones, that aredusi
emergency procedures, must be firesistant.

(c) Insulation on electrical wire and cable must be-saffinguishing when tested at an angle of 60°
in accordance with the applicable portionsApendix Fof CS23 or other approved equivalent
methods. The average burn length must not exceed 76 mm (3 in) and the average flame time
after removal of the flame source must not exceed 30 seconds. Drippings from the test
specimen must not continue to flame for moreath an average of 3 seconds after falling.

CS 23.1361 Master switch arrangement

ED Decision 2003/14/RM

(@) There must be a master switch arrangement to allow ready disconnection of each electric power
source from the power distribution systems, except esvided in subparagraph (b). The point
of disconnection must be adjacent to the sources controlled by the switch arrangement. A
separate switch may be incorporated into the arrangement for each separate power source
provided the switch arrangement can bperated by one hand with a single movement.

(b) Load circuits may be connected so that they remain energised when the master switch is open;
if ¢
(1) The circuits are isolated, or physically shielded, to prevent their igniting flammable fluids

or vapoursthat might be liberated by the leakage or rupture of any flammable fluid
systems; and

(2) The circuits are required for continued operation of the engine; or

(3) The circuits are protected by circuit protective devices with a rating of five amperes or
less adjacent to the electric power source.

In addition, two or more circuits installed in accordance with the requirements epauégraph
(b)(2) must not be used to supply a load of more than five amperes.

(c) The master switch or its controls must be installed that the switch is easily discernible and
accessible to a crew member.

CS 23.1365 Electric cables and equipment

ED Decision 2003/14/RM
(a) Each electric connecting cable must be of adequate capacity.

(b)  Any equipment that is associated wieimy electrical cable installation and that would overheat
in the event of a circuit overload or fault must be flame resistant and must not emit dangerous
guantities of toxic fumes.

(c) Means of identification must be provided for electrical cables, cororecind terminals.

(d) Electrical cables must be installed such that the risk of mechanical damage and/or damage
caused by fluids, vapours or sources of heat, is minimised.
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(e) Main power cables (including generator cables) must be designed to allowanedds degree
of deformation and stretching without failure and must

(1) Be separated from flammabile fluid lines; or

(2) Be shrouded by means of electrically insulated flexible conduit or equivalent, which is in
addition to the normal cable insulations.

()  Where a cable cannot be protected by a circuit protection device or other overload protection
it must not cause a fire hazard under fault conditions.

CS 23.1367 Switches

ED Decision 2003/14/RM
Each switch must be
(@) Able to carry its rated currg;

(b) Constructed with enough distance or insulating material between current carrying parts and
the housing so that vibration in flight will not cause shorting;

(c) Accessible to appropriate fligltrew members; and

(d) Labelled as to operation and theércuit controlled.
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LIGHTS

CS 23.1381 Instrument lights

ED Decision 2003/14/RM
The instrument lights musgt
(@) Make each instrument and control easily readable and discernible;
(b) Be installed so that their direct rays, and rays reflected fromvtiredshield or other surface,
NS &aKAStRSR FNRBY GKS LIAtf23Qa SeSaT FyR
(c) Have enough distance or insulating material between current carrying parts and the housing so
that vibration in flight will not cause shorting.

A cabin dome light is not an instrumeight.

CS 23.1383 Taxi and landing lights

ED Decision 2003/14/RM
Each taxi and landing light must be designed and installed sa@ that
(@) No dangerous glare is visible to the pilots;
(b) The pilot is not seriously affected by halation;
(c) It providesenough light for night operations; and

(d) It does not cause a fire hazard in any configuration.

CS 23.1385 Position light system installation

ED Decision 2003/14/RM

(@) General Each part of each position light system mustenhthe applicable requiremds and
each system as a whole must meet the requirement€$f23.138b 23.1397

(b) Left and right position lightd.eft and right position lights must consist of a red argteen light
spaced laterally as far apart as practicable and installed on the aeroplane such that, with the
aeroplane in the normal flying position, the red light is on the left side and the green light is on
the right side.

(c) Rear position lightTherear position light must be a white light mounted as far aft as practicable
on the tail or on each wing tip.

(d) Light covers and colour filterBach light cover or colour filter must be at least flarasistant
and may not change colour or shape or lesg appreciable light transmission during normal

CS 23.1387 Position light system dihedral angles

c
n

ED Decision 2003/14/RM

(@) Except as provided in sygaragraph (e), each position light must, as installed, show unbroken
light within the dihedral anigs described in this paragraph.

(b) Dihedral angle L (left) is formed by two intersecting vertical planes, the first parallel to the
longitudinal axis of the aeroplane, and the other at 110° to the left of the first, as viewed when
looking forward alongtte longitudinal axis.
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(c) Dihedral angle R (right) is formed by two intersecting vertical planes, the first parallel to the
longitudinal axis of the aeroplane, and the other at 110° to the right of the first, as viewed when
looking forward along the longitlinal axis.

(d) Dihedral angle A (aft) is formed by two intersecting vertical planes making angles of 70° to the
right and to the left, respectively, to a vertical plane passing through the longitudinal axis, as
viewed when looking aft along the longitudil axis.

(e) If the rear position light, when mounted as far aft as practicable in accordancé&Bi23.1385
(c), cannot show unbroken light within dihedral angle A (as defined ipatdgraph (d)), a solid
ande or angles of obstructed visibility totalling not more than 0.04 steradians is allowable
within that dihedral angle, if such solid angle is within a cone whose apex is at the rear position
light and whose elements make an angle of 30° with a verticaldassing through the rear
position light.

CS 23.1389 Position light distribution and intensities

ED Decision 2003/14/RM

(@) GeneralThe intensities prescribed in this paragraph must be provided by new equipment with
each light cover and colour filtem place. Intensities must be determined with the light source
operating at a steady value equal to the average luminous output of the source at the normal
operating voltage of the aeropland&.he light distribution and intensity of each position light
mustmeet the equirements of sufparagraph (h)

(b) Position lights. The light distribution and intensities of position lights must be expressed in
terms of minimum intensities in the horizontal plane, minimum intensities in any vertical plane
and maximumintensities in oveilapping beams, within dihedral angles L, R and A, must meet
the following requirements:

(1) Intensities in the horizontal plané&ach intensity in the horizontal plane (the plane
containing the longitudinal axis of the aeroplane and perpendicular to the plane of
symmetry of the aeroplane) must equal or exceed the valu€s33.1391

(2) Intensities in any vertical planeEach intensity in any vertical plane (the plane
perpendicular to the horizontal plane) must equal or exceed the appropriate value in
C23.1393 where | is the minimum intensity predoed in CS23.1391 for the
corresponding angles in the horizontal plane.

(3) Intensities in overlaps between adjacent signale intensity in any overlap between
adjacent signals may exceed the value€ 23.1395except that higher intensities in
overlaps may be used with main beam intensities substantially greater than the minima
specified iInCS 23.139&and 23.1393 if the overlap intensities in relation to the main
beam intensities do not advereaffect signal claritj?Vhen the peak intensity of the left
and right position lights is more than 100 candelas, the maximum overlap intensities
between them may exceed the values @& 23.139§ the overlap intensity in Area A is
not more than 10% of peak position light intensity and the overlap intgmsiArea B is
not more than 25% of peak position light iansity.

(c) Rear position light installationA single rear position light may be installed in a position
displaced laterally from the plane of symmetry of an aeroplawe if

(1) The axis of the minimum cone of illumination is parallel to the flight patbval flight;
and
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(2) There is no obstruction aft of the light and between planes 70° to the right and left of the
axis of maximum illumination.

CS 23.1391 Minimum intensities in the horizontal plane of posit

lights

ED Decision 2003/14/RM

Each positia light intensity must equal or exceed the applicable values in the following table:

Dihedral angle (light included) Angﬁ:ﬁqgagﬂ?;g;:g&cg;ggg;::f;gal Intensity (candelas)

Land R................. 0°to 10°....... 40
(red and green). 10° to 20° ...... 30

20° to 110° ..... 5
A (rear white)........ 110° to 180° .... 20

CS 23.1393 Minimum intensities in any vertical plane of positio

lights

ED Decision 2003/14/RM

Each position light intensity must equal or exceed the applicable values in the following table:

Angle above or below the horizontal plane Intensity

0 1.00 I.

0° to 5° 0.90 I.
5°to 10° 0.80 I.
10° to 15° 0.70 1.
15° to 20° 0.50 I.
20° to 30° 0.301.
30° to 40° 0.10 1.
40° to 90° 0.05 1.

CS 23.1395 Maximum intensities in overlapping beams of posit

lights

ED Decision 2003/14/RM

No position light intensity may exceed the applicable values in the following table, except as provided
in CS 23.1389(b)(3)

Maximum intensity
Overlaps
Area A (candelas Area B (candelas)

Green in dihedral angle L 1
Red in dihedral angle R 10

Green in dihedral angle A
Red in dihedral angle A

Rear white in dihedral angle L
Rear white in dihedral angle R

oo ;G
B R e e
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Wherecg

(@) Area A includes all directions in the adjacent dihedral angle that pass through the light source
and intersect the common boundary plane at more than 10° but less 26&nand

(b) Area B includes all directions in the adjacent dihedral angle that pass through the light source
and intersect the common boundary plane at more than 20°.

CS 23.1397 Colour specifications

ED Decision 2003/14/RM

Each position light colour mudiave the applicable International Commission on lllumination
chromaticity ceordinates as follows:

(@) Aviation redg

Geé A& y20G 3ANBIGSNI GKIYy ndoopT |yR

T ¢ A& y20 INBIFIGSNI GKFY nonnud
(b) Auviation greery,

GEE A& y2i IBBOGSN GKIFEY nonnn

GEE Ad y20ciDNBINTSNIYRKIGE ¢28-0®0xy 23 f Saa GKIYy nodo
(c) Aviation whiteg

GE¢ A& y2i tSaa GKIFYy noonn YR y2G 3INBFGESN (K
y2an o8 a&kn e HEBES KA OKSOSNI Ada G(KS &Yl ff
y2i 3INEIF YSNEhdaldh BEHDb 1 dnH
2 KSNB décé Aa (GKS aeé¢ O22NRAYIGS 2F GKS tflyOo

CS 23.1399 Riding light

ED Decision 2003/14/RM

QX

aee A

QX

aee A

(@) Eachriding (anchor) light required for a seaplane or amphibian, must be instatleat sacang

(1) Show a white light for at least 3.2 km r{#les) at night under clear atmospheric
conditions; and

(2) Show the maximum unbroken light practicable when the aeroplane is moored or drifting
on the water.

(b) Externally hung lights may beads

CS 23.1401 Antollision light system

ED Decision 2003/14/RM
(a) GeneralThe aeroplane must have an aubllision light system that

(1) Consist of one or more approved awtllision lights located so that their light will not
impair the fightONBE 6 YSYOSNBQ @AadA2y 2NJ RSGUNI OG TN
lights; and

(2) Meet the requirements of suparagraphs (b) to (f).
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(b) Field of coveragd he system must consist of enough lights to illuminate the vital areas around
the aeroplane, cosidering the physical configuration and flight cheteristics of the aeroplane.
The field of coverage must extend in each direction within at least 75° above and 75° below the
horizontal plane of the aeroplane, except that there may be solid angles tiuoted visilility
totalling not more than (& steradians.

(c) Flashing characteristic¥he arrangement of the system, that is, the number of light sources,
beam width, speed of rotation, and other characteristics, must give an effective flash frequency
of not less than 40, nor more than 100, cycles per minute. The effective flash frequency is the
FNBIljdzSyOe i ¢6KAOK i K®lisloSIgR kystemyiSabserved fromLaf S G S
distance, and applies to each sector of light including any overtaasekist when the system
consists of more than one light source. In overlaps, flash frequencies may exceed 100, but not
180, cycles per minute.

(d) Colour Each antcollision light must be either aviation red or aviation white and must meet the
applicabbe requirements oCS 23.1397

(e) LightintensityThe minimum light intensities in any vertical plarle,Ameasured with the red filter o
OAT dzaSRO | yR SELINBaaSR Ay USNNourefehtsalS9F FSOUA YD
paragraph (f)The following relation must be assumed:

™ oG P
where¢

le = effective intensity (candelas).

I(t) = instantaneous intensity as a function of time.

(tzb 4f = flash time interval (seconds).

Normally the maximum value of effective intensity is obtained wheartd tare chosen so that
the effective intensity is equal to the instantaneous intensity.atrtd t,.

(H  Minimum effective intensities for antollision lightsEach antcollision light effective intensity
must equal or exceed the applicable values in the following table:

Angle above or belowthe horizontal plane: Effective intensity (candelas)

0° to 5° 400
5°to 10° 240
10° to 20° 80
20° to 30° 40
30° to75° 20
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SAFETEQUIPMENT

CS 23.1411 General

ED Decision 2003/14/RM

(@) Required safety equipment to be used by the flightcrew in an emergency, such as automatic
life-raft releases, must be readily accessible.

(b) Stowage provisions for required safeguipment must be furnished and must
(1) Be arranged so that the equipment is directly accessible and its location is obvious; and

(2) Protect the safety equipment from damage caused by being subjected to the inertia loads
resulting from the ultimate stiic load factors specified iI6S 23.561(b)(3)

CS 23.1415 Ditching equipment

ED Decision 2003/14/RM

(@) Emergency flotation and signalling equipment required by the operating rules must be installed
so that it isreadily available to the crew and passengers.

(b) Each raft and each life preserver must be approved.

(c) Each raft released automatically or by the pilot must be attached to the aeroplane by a line to
keep it alongside the aeroplane. This line must beknzough to break before submerging the
empty raft to which it is attached.

(d) Each signalling device required by the operating rules, must be accessible, function satisfactorily
and must be free of any hazard in its operation.

CS 23.1416 Pneumatie-icer boot system

ED Decision 2003/14/RM

If certification with ice protection provisions is desired and a pneumatigcele boot system is
installedg

(@) The system must meet the requirements specifie€$3.1419

(b) The system and its components must be designed to perform their intended function under any
normal system operating temperature or pressure, and

(c) Means to indicate to the flight crew that the pneumatic-er boot system is receiving
adeguate pressure and is functioning normally must be provided.

CS 23.1419 Ice protection

ED Decision 2003/14/RM

If certification with ice protection provisions is desired, compliance with the following requirements
must be shown:

(@) The recommended procedes for the use of the ice protection equipment must be set forth in
the Aeroplane Flight Manual or in approved manual material.

by 'y Fylteéeara Ydzad 0SS LISNF2N¥YSR (2 SadlrofAriaks:
the adequacy of the ice protéion system for the various components of the aeroplane. In
addition, tests of the ice protection system must be conducted to demonstrate that the
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aeroplane is capable of operating safely in continuous maximum and intermittent maximum
icing conditions adescribed in AMQ.

(c) Compliance with all or portions may be accomplished by reference, where applicable because
of similarity of the designs to analysis and tests performed for the type certification of a type
certificated aircratt.

(d)  When monitoringof the external surfaces of the aeroplane by the flight crew is required for
proper operation of the ice protection equipment, external lighting must be provided which is
adequate to enable the monitoring to be done at night.

EDDecision 2003/14/RM

Acceptance of FAA AC 23.1418s AMC t€CS 23.1419
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MISCELLANEOBQUIPMENT

CS 23.1431 Electronic equipment

ED Decision 2003/14/RM

(@ In showing compliance witlCS23.1309(b)(1) and (2yith respect to radio and electronic
equipment and their installations, critical environmental conditions must be considered.

(b) Radio and electronic equipment, controls, and wiring must be installed so that opecttany
unit or system of units will not adversely affect the simultaneous operation of any other radio
or electronic unit, or system of units.

(c) Forthose aeroplanes required to have more than one fligkiv member, or whose operation
will require nore than one flighicrew member, the cockpit must be evaluated to determine if
the flight crew members, when seated at their duty station, can converse without difficulty
under the actual cockpit noise conditions when the aeroplane is being operatede If th
aeroplane design includes provisions for the use of communication headsets, the evaluation
must also consider conditions where headsets are being used. If the evaluation shows
conditions under which it will be difficult to converse, an intercommunicasigstem must be
provided.

d LT AyaidltftSRE O2YYdzyAOlI A2y SHBEALIYSWRIOKOY BE
AoAGOKAY3 YStya Ydzad oS RSaA3aySR (2 NBOdzZNYy FN
is released and ensure that the transmitteillweturn to the off (nortransmitting) state.

(e) If provisions for the use of communication headsets are provided, it must be demonstrated that

the flight crew members will receive all aural warnings under the actual cockpit noise conditions
when the aeoplane is being operated when any headset is being used.

ED Decision 2003/14/RM

For those installations where all warnings are not provided through the radio/audio equipment,
consideration should be given to the pilot(s) ability to hear and recognise warnings when headsets are
used, including noise cancelling headsets.

CS 23.1435 Hyaulic systems

ED Decision 2003/14/RM

(@) DesignEach hydraulic system must be designed as follows:

(1) Each hydraulic system and its elements must withstand, without yielding, the structural
loads expected in addition to hydraulic loads.

(2) A means tdndicate the pressure in each hydraulic system which supplies two or more
primary functions must be provided to the flightcrew.

(3) There must be means to ensure that the pressure, including transient (surge) pressure,
in any part of the system will notxeeed the safe limit above design operating pressure
and to prevent excessive pressure resulting from fluid volumetric changes in all lines
which are likely to remain closed long enough for such changes to occur.

(4) The minimum design burst pressure mbst2.5 times the operating pressure.
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(b) TestsEach system must be substéied by proof pressure test§vVhen prooftested, no part
of any system may fail, malfunctioor experience a permanent sethe proof load okach
system must be at least3.times the maximum operating pressure of that system.

(c) AccumulatorsA hydraulic accumulator or reservoirs may be installed oretiigine side of any
firewall if¢

(1) Itis anintegral part of an engine or propeller system, or

(2) The reservoir is nopressurised and the total capacity of all such Amessurised
reservoirs is one litre (one kfiart) or less.

CS 23.1437 Accessories for tvdngine aeroplanes

ED Decision 2003/14/RM

For twinengine aeroplanes, engirdriven accessories essential to safemiion must be distributed
among the two engines so that the failure of any one engine will not impair safe operation through
the malfunctioning of these accessories.

CS 23.1438 Pressurisation and pneumatic systems

ED Decision 2003/14/RM

(a) Pressurisatin system elements must be burst pressure tested to 2.0 times, and proof pressure
tested to 1.5 times, the maximum normal operating pressure.

(b) Pneumatic system elements must be burst pressure tested to 3.0 times, and proof pressure
tested to 1.5 timesthe maximum normal operating pressure.

(c) An analysis, or a combination of analysis and test, may be substituted for any test required by
subparagraph (a) or (b) if the Agency finds it equivalent to the required test.

CS 23.1441 Oxygen equipment and plyp

ED Decision 2003/14/RM

(@) If certification with supplemental oxygen equipment is requested, or the aeroplane is approved
for operations at or above altitudes where oxygen is required to be used by the operating rules,
oxygen equipment must be provideédat meets the requirements an@S 23.144® 23.1449
Portable oxygen equipment may be used to meet the requirements éf308the portable
equipment is shown to complyith the applicable requirements, is identified in aeroplane type
design, and its stowage provisions are found to be in compliance with the requirements of
C23.561

(b) The oxygen system must be free from hazarditself, in its method of operation, and its effect
upon other components.

(c) There must be a means to allow the crew to readily determine, during the flight, the quantity
of oxygen available in each source of supply.

(d) Each required flightrew menber must be provided witlg

(1) Demand flow oxygen equipment if the aeroplane is to be certificated for operation above
7620m (25000 ft).

(2) Pressure demand oxygen equipment if the aeroplane is to be certificated for operation
above 12192m (4000 ft).
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(e) There must be a means, readily available to the crew in flight, to turn on and shut off the oxygen

supply at the high pressure source. This requirement does not apply to chemical oxygen
generators.

CS 23.1443 Minimum mass flow of supplemental oxygen

ED Decision 2003/14/RM

(@) If continuous flow oxygen equipment is installed, the installation must comply with the
requirements of either sulparagraphs (a)(1) and (a)(2) or spdragraph (a)(3).

(1) For each passenger, the minimum mass flow of supplemeniajen required at various
cabin pressure altitudes may not be less than the flow required to maintain, during
inspiration and while using the oxygen equipment (including masks) provided, the
following mean tracheal oxygen partial pressures:

() At cabinpressure altitudes above 3048m (Q00 ft) up to and including 5639m
(18500 ft), a mean tracheal oxygen partial pressure of 1200 mm Hg when breathing
15 litres per minute, Body Temperature, Pressure, Saturated (BTPS) and with a tidal
volume of 700 cc witla constant time interval between respirations.

(i) At cabin pressure altitudes above 5639m &R ft) up to and including 12192m
(40000 ft), a mean tracheal oxygen partial pressure of 83.8 mm Hg when breathing
30 litres per minute BTPS, and with a tidalume of 1100 cc with a constant time
interval between respirations.

(2) For each flightrew member, the minimum mass flow may not be less than the flow
required to maintain, during inspiration, a mean tracheal oxygen partial pressure of
149mm Hg wherbreathing 15 litres per minute, BTPS, and with a maximum tidal volume
of 700 cc with a constant time interval between respirations.

(3) The minimum mass flow of supplemental oxygen supplied for each user must be at a rate
not less than that shown in the fowing figure for each altitude up to and including the
maximum operating altitude of the aeroplane.
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(b) If demand equipment is installed for use by flighhew members, the minimum mass flow of
supplemental oxygen required for each crewmember mayh®oless than the flow required to
maintain, during inspiration, a mean tracheal oxygen patrtial pressure of 122 mm Hg up to and
including a cabin pressure altitude of 10668m (®® ft), and 95% oxygen between cabin
pressure altitudes of 10668 and 12192n% (B0 and 40 000 ft), when breathing 20 litres per
minute BTPS. In addition, there must be means to allow the crew to use undiluted oxygen at
their discretion.

(c) If first aid oxygen equipment is installed, the minimum mass flow of oxygen to each user may
not be less than 4 litres per minute, STPD. However, there may be a means to decrease this flow
to not less than 2 litres per minute, STPD, at any cabin altitude. The quantity of oxygen required
is based upon an average flow rate of 3 litres per minutegagson for whom first aid oxygen
is required.

(d) As used in this paragramh

(1) BTPS means Body Temperature, and Pressure, Saturated (which is, 37°C, and the ambient
pressure to which the body is exposed, minus 47 mm Hg, which is the tracheal pressure
displaced by water vapour pressure when the breathed air becomes saturated with water
vapour at 37°C).

(2) STPD means Standard, Temperature, and Pressure, Dry (which is 0°C at 760 mm Hg with
no water vapour).

CS 23.1445 Oxygen distributing system

ED Decisn 2003/14/RM

(@) Except for flexible lines from oxygen outlets to the dispensing units, or where shown to be
otherwise suitable to the installation, nonmetallic tubing must not be used for any oxygen line
that is normally pressurised during flight.

(b) Nonmetallic oxygen distribution lines must not be routed where they may be subjected to
elevated temperatures, electrical arcing, and released flammable fluids that might result from
any probable failure.

CS 23.1447 Equipment standards for oxygen dispansinits

ED Decision 2003/14/RM

If oxygen dispensing units are installed, the following apply:

(@) There must be an individual dispensing unit for each occupant for whom supplemental oxygen
is to be supplied. Each dispensing unit myst

(1) Provide foreffective utilisation of the oxygen being delivered to the unit.
(2) Be capable of being readily placed into position on the face of the user.
(3) Be equipped with a suitable means to retain the unit in position on the face.

(4) If radio equipment isnstalled, the flight crew oxygen dispensing units must be designed
to allow the use of that equipment and to allow communication with any other required
crew member while at their assigned duty station.

(b) If certification for operation up to and includjy 5486m (1®00 ft) (MSL) is requested, each
oxygen dispensing unit mugt
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(1) Cover the nose and mouth of the user; or

(2) Be anasal cannula, in which case one oxygen dispensing unit covering both the nose and
mouth of the user must be available. Indition, each nasal cannula or its connecting
tubing must have permanently affixed

() A visible warning against smoking while in use;
(i)  Anillustration of the correct method of donning; and

(i) A visible warning against use with nasal obstructionead colds with resultant
nasal congestion.

(c) If certification for operation above 5486m (DB0ft) (MSL) is requested, each oxygen
dispensing unit must cover the nose and mouth of the user.

(d) For a pressurised aeroplane designed to operate attfligfitudes above 7620m (2800 ft)
(MSL), the dispensing units must meet the following:

(1) The dispensing units for passengers must be connected to an oxygen supply terminal and
be immediately available to each occupant, wherever seated.

(2) The dispensig units for crewmembers must be automatically presented to each
crewmember before the cabin pressure altitude exceeds 4572m (15 000 ft), or the units
must be of the quickdonning type, connected to an oxygen supply terminal that is
immediately availablea crewmembers at their station.

(e) If certification for operation above 9144m (8OO0 ft) is requested, the dispensing units for
passengers must be automatically presented to each occupant before the cabin pressure
altitude exceeds 4572m (15 000 ft).

()  If an automatic dispensing unit (hose and mask, or other unit) system is installed, the crew must
be provided with a manual means to make the dispensing units immediately available in the
event of failure of the automatic system.

CS 23.1449 Means for detaining use of oxygen

ED Decision 2003/14/RM

There must be a means to allow the crew to determine whether oxygen is being delivered to the
dispensing equipment.

CS 23.1450 Chemical oxygen generators

ED Decision 2003/14/RM

(a) For the purpose of this pagraph, a chemical oxygen generator is defined as a device which
produces oxygen by chemical reaction.

(b) Each chemical oxygen generator must be designed and installed in accordance with the
following requirements:

(1) Surface temperature developed byelgenerator during operation may not create a
hazard to the aeroplane or to its occupants.

(2) Means must be provided to relieve any internal pressure that may be hazardous.

(c) In addition to meeting the requirements in syaragraph (b), each portable etmical oxygen
generator that is capable of sustained operation by successive replacement of a generator
element must be placarded to shogv
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(1) The rate of oxygen flow, in litres per minute;
(2) The duration of oxygen flow in minutes, for the replaceaj@aerator element; and

(3) A warning that the replaceable generator element may be hot, unless the element
construction is such that the surface temperature cannot exceed 38°C (100°F).

CS 23.1451 Fire protection for oxygen equipment

ED Decision 2003/14/RM
Oxygen equipment and lines must
(@) Not be in any designated fire zone.
(b) Be protected from heat that may be generated in, or escaped from, any designated fire zone.

(c) Be installed so that escaping oxygen cannot cause ignitib grease, fluid, or vapour
accumulations that are present in normal operation or that may result from the failure or
malfunction of any other system.

CS 23.1453 Protection of oxygen equipment from rupture

ED Decision 2003/14/RM

(@) Each element of thexygen system must have sufficient strength to withstand the maximum
pressure and temperature in combination with any externally applied loads arising from
consideration of limit structural loads that may be acting on that part of the system.

(b) Oxygen pessure sources and the lines between the source andgfiuheans must be
(1) Protected from unsafe temperatures; and

(2) Located where the probability and hazard of rupture in a crash landing are minimised.

CS 23.1457 Cockpit voice recorders

ED Decisn 2003/14/RM

(@) Each cockpit voice recorder required by the operating rules must be approved and must be
installed so that it will record the following:

(1) Voice communications transmitted from or received in the aeroplane by radio.
(2) Voice communiations of flight crewmembers on the flight deck.

(3) Voice communications of figfdNS 6 YSYOoSNAR 2y GKS FfA3IAKI{
interphone system.

(4) Voice or audio signals identifying navigation or approach aids introduced into a headset
or speaker.

(5) Voice communications of fligitrew members using the passenger loudspeaker system,
if there is such a system and if the fourth channel is available in accordance with the
requirements of sukparagraph (c)(4)(ii).

(b) The recording requirementsf subparagraph (a)(2) must be met by installing a coeckpit
mounted area microphone, located in the best position for recording voice communications
originating at the first and second pilot stations and voice communications of other
crewmembers on the fjiht deck when directed to those stations. The microphone must be so
located and, if necessary, the preamplifiers and filters of the recorder must be so adjusted or
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(€)

(d)

(e)

(f)

(¢)]

supplemented, so that the intelligibility of the recorded communications is as high as
practicable when recorded under flight cockpit noise conditions and played back. Repeated
aural or visual plapack of the record may be used in evaluating intelligibility.

Each cockpit voice recorder must be installed so that the part of the communiaatiandio
signals specified in sytaragraph (a) obtained from each of the following sources is recorded
on a separate channel:

(1) For the first channel, from each boom, mask, or handheld microphone, headset, or
speaker used at the first pilot station.

(2) For the second channel from each boom, mask, or handheld microphone, headset, or
speaker used at the second pilot station.

(3) For the third channefrom the cockpitmounted area microphone.
(4) For the fourth channel frong

() Each boom, mask, drandheld microphone, headset, or speaker used at the
station for the third and fourth crewmembers.

(i)  If the stations specified in sylaragraph (c)(4)(i) are not required or if the signal
at such a station is picked up by another channel, each micrapbonthe flight
deck that is used with the passenger loudspeaker system, if its signals are not
picked up by another channel.

(5) And that as far as is practicable all sounds received by the microphone listed-in sub
paragraph (c)(1), (2) and (4) must beseded without interruption irrespective of the
position of the interphondransmitter key switch. The design must ensure that sidetone
for the flight crew is produced only when the interphone, public address system, or radio
transmitters are in use.

Each cockpit voice recorder must be installed so that

(1) It receives its electric power from the bus that provides the maximum reliability for
operation of the cockpit voice recorder without jeopardising service to essential or
emergency loads.

(2) Thereis an automatic means to simultaneously stop the recorder and prevent each
erasure feature from functioning, within 10 minutes after crash impact; and

(3) There is an aural or visual means for {flight checking of the recorder for proper
operation.

The record container must be located and mounted to minimise the probability of rupture of
the container as a result of crash impact and consequent heat damage to the record from fire.
In meeting this requirement, the record container must be as far gftrasticable, but may not

be where aft mounted engines may crush the container during impact. However, it need not be
outside of the pressurised compartment.

If the cockpit voice recorder has a bulk erasure device, the installation must be designed to
minimise the probability of inadvertent operations and actuation of the device during crash
impact.

Each recorder container must
(1) Be either bright orange or bright yellow;

(2) Have reflective tape affixed to its external surface to facilitatéotstion under water;
and
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(3) Have an underwater locating device, when required by the operating rules, on or adjacent
to the container which is secured in such manner that they are not likely to be separated
during crash impact.

CS 23.1459 Flight reconde

ED Decision 2003/14/RM
(@) Each flight recorder required by the operating rules must be installed sa;that

(1) It is supplied with airspeed, altitude, and directional data obtained from sources that
meet the accuracy requirements 6fS 23.132323.1325and23.1327 as appropriate;

(2) The vertical acceleration sensor is rigidly attached, and located longitudinally either
within the approved centre of gravity limits of the aeroplane, or at a distance forward or
FFG 2F GKS&AS tAYAdla GKIG R2Sa y2i SEOSSR

(3) It receives its electrical power from the bus that provides the maximum retialflr
operation of the flight recorder without jeopardising service to essential or emergency

loads;

(4) There is an aural or visual means for {flight checking of the recorder for proper
recording of data in the storage medium.

(5) Except for recordexr powered solely by the engirtriven electrical generator system,
there is an automatic means to simultaneously stop a recorder that has a data erasure
feature and prevent each erasure feature from functioning, within 10 minutes after crash
impact; and

(b) Each norejectable record container must be located and mounted so as to minimise the
probability of container rupture resulting from crash impact and subsequent damage to the
record from fire. In meeting this requirement the record container must batkxt as far aft as
practicable, but need not be aft of the pressurised compartment, and may not be where aft
mounted engines may crush the container upon impact.

(c) A correlation must be established between the flight recorder readings of airspeeddaltitu
and heading and the corresponding readings (taking into account correction factors) of the first
LIAf20Qa AyailuNHzySyiad ¢KS O2NNBtlFGA2Y Ydzadl
to be operated, the range of altitude to which the aeroplasdimited, and 360° of heading.
Correlation may be established on the ground as appropriate.

(d) Each recorder container must
(1) Be either bright orange or bright yellow;

(2) Have reflective tape affixed to its external surface to facilitate its looatinder water;
and

(3) Have an underwater locating device, when required by the operating rules, on or adjacent
to the container which is secured in such a manner that they are not likely to be separated
during crash impact.

(e) Any novel or uniquelesign or operational characteristics of the aeroplane must be evaluated
to determine if any dedicated parameters must be recorded on flight recorders in addition to
or in place of existing requirements.
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ED Decision 2003/1BRM
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consistent with reasonable maintenance access and in a position to minimise the probability of
damage from crash impact and subsequent fire.

CS 23.146 Equipment containing high energy rotors

ED Decision 2003/14/RM
(@) Equipment containing high energy rotors must meet-palbagraphs (b), (c) or (d).

(b) High energy rotors contained in equipment must be able to withstand damage caused by
malfunctionsyibration, abnormal speeds and abnormal temperatures. In addiion

(1) Auxiliary rotor cases must be able to contain damage caused by the failure of high energy
rotor blades; and

(2) Equipment control devices, systems and instrumentation must reasonablyre that no
operating limitations affecting the integrity of high energy rotors will be exceeded in
service.

(c) It must be shown by test that equipment containing high energy rotors can contain any failure
of a high energy rotor that occurs at the higlhepeed obtainable with the normal speed control
devices inoperative.

(d) Equipment containing high energy rotors must be located where rotor failure will neither
endanger the occupants nor adversely affect continued safe flight.
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SUBPARGtT OPERATINGMITATION&ND
INFORMATION

GENERAL

CS 23.1501 General

ED Decision 2003/14/RM

(@) Each operating limitation specified i8S 23.15050 23.1527 and other limitations and
information necessary for safe operation must be established.

(b) The operating limitations and other information necessary for safe operation must be made
available to the crew members as prescribediB 23.15410 23.1589

CS 23.1505 Airspeed limitations

ED Decision 2003/14/RM
(@) The nevefexceed speedNmust be established so that itds
(1) Notless than 0.9 times the minimum value gfalowed underCS 23.335and
(2) Not more than the lesser af
() 0.9 \bestablished unde€S 23.335%0r
(i) 0.9 times the maximum speed shown undgs 23.251
(b) The maximum structural cruising speegbhYhust be established so that itds
(1) Not less than the minimum value ot ®llowed underCS 23.335and
(2) Not more than the lesser af
(i)  Vcestablished unde€S 23.33%r
(i)  0.89 \eestablished under suparagraph (a).

(c) Subparagraphs (a) and (b) do not apply to turbine aeroplanes or to aeroplanes for which a
design diving speedMp is estdlished underCS23.335(b)(4) For those aeroplanes, a
maximum operating limit speed (/M wo airspeed or Mach number, whichever is critical at a
particular altitude) must be established as a speed that may not bieatately exceeded in any
regime of flight (climb, cruise, or descent) unless a higher speed is authorised for flight test or
pilot training operations. Mo/M mo must be established so that it is not greater than the design
cruising speed ¥M cand so thatt is sufficiently below ¥Mp and the maximum speed shown
under CS 23.2510 make it highly improbable that the latter speeds will be inadvertently
exceeded in operations. The speed margin betwegs/Mwo and \WMp or the maximum
speed shown unde€S 23.25nay not be less than the speed margin established between
VdMcand \WWMp under CS 23.335(b)r the speed margin found necessamythe flight tests
conducted undecCS 23.253

CS 23.1507 Manoeuvring speed

ED Decision 2003/14/RM

The maximum operating maneuvering speed, Must be established as an operating limitatios. V
is a selectedpeed that is not greater thand'y S a (i | €3 BBFB)R A Y
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CS 23.1511 Flap extended speed

ED Decision 2003/14/RM

(8) The flap extended speedamust be established so that itds
(1) Not less than the mimium value of Vallowed inCS 23.345(band
(2) Not more than Yestablished unde€S 23.345(a), (c) and.(d)

(b) Additional combinations of flap setting, airspeed and eagiower may be established if the
structure has been proven for the corresponding design conditions.

CS 23.1513 Minimum control speed

ED Decision 2003/14/RM

The minimum control speed(s)wy determined underCS23.149(b) must be established as an
operating limitation(s).

CS 23.1519 Weight and centre of gravity

ED Decision 2003/14/RM

The weight and centre of gravity ranges, determined urigr23.2&ust be establishe as operating
limitations.

CS 23.1521 Powerplant limitations

ED Decision 2003/14/RM

(@) GeneralThe powerplant limitations prescribed in this section must be established so that they
do not exceed the corresponding limits for which the engines opgliers are type certificated.

(b) Takeoff operation The powerplant takeff operation must be limited by
(1) The maximum rotational speed (rpm);
(2) The maximum allowable manifold pressure (for reciprocating engines);
(3) The maximum allowable gas t@erature (for turbine engines);

(4) The time limit for the use of the power or thrust corresponding to the limitations
established in suiparagraphs (1) to (3) ; and

(5) The maximum allowable cylinder head (as applicable), liquid coolant and oil
temperatures.

(c) Continuous operatiaThe continuous operation must be limited gy
(1) The maximum rotational speed,;
(2) The maximum allowable manifold pressure (for reciprocating engines);
(3) The maximum allowable gas temperature (for turbine enginasd
(4) The maximum allowable cylinder head, oil and liquid coolant temperatures.

(d) Fuel grade or designationThe minimum fuel grade (for reciprocating engines), or fuel
designation (for turbine engines), must be established so that it is not essthat required
for the operation of the engines within the limitatisnn subparagraphs (b) and (c)

(e) Ambient temperatureFor all aeroplanes except reciprocating engoosvered aeroplanes of
2722 kg (8000 Ib) or less maximum weight, ambient termature limitations (including
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limitations for winterisation installations if applicable) must be established as the maximum
ambient atmospheric temperature at which compliance with the cooling provisions of
CS23.1041 to 23.1047is shown.

CS 23.1522 Auxiliary power unit limitations

ED Decision 2003/14/RM

If an auxiliary power unit is installed, the limitations established for the auxiliary power unit must be
specified in the operating limitations for the aeroplane.

CS 23.1523 Minimum flight crew

ED Decision 2003/14/RM

The minimum flight crew must be estiished so that it is sufficient for safe operation considegng

(@) The workload on individual crew members and, in addition for commuter category aeroplanes,
each crew member workload determination must consider the following:

(1) Flight path control,

(2) Collision avoidance,

(3) Navigation,

(4) Communications,

(5) Operation and monitoring of all essential aeroplane systems,
(6) Command decisions, and

(7) The accessibility and ease of operation of necessary controls by the appropriate crew
member duringall normal and emergency operations when at the crew member flight
station.

(b) The accessibility and ease of operation of necessary controls by the appropriate crew member;
and

(c) The kinds of operation authorised undés 23.1525

CS 23.1524 Maximum passenger seating configuration

ED Decision 2003/14/RM

The maximum passenger seating configuration must be established.

CS 23.1525 Kinds of operation

ED Decision 2003/14/RM

The kinds of operation (such as VIHR, day or night) and the meteorological conditions (such as icing)
to which the operation of the aeroplane is limited or from which it is prohibited, must be established
appropriate to the installed equipment.

CS 23.1527 Maximum operating altitude

ED Deision 2003/14/RM

(@) The maximum altitude up to which operation is allowed, as limited by flight, structural,
powerplant, functional, or equipment characteristics, must be established.
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(b) A maximum operating altitude limitation of not more than 7620 25Q00 ft) must be
established for pressurised aeroplanes, unless complianceG@tR3.775(a$ shown.

CS 23.1529 Instructions for continued airworthiness

ED Decision 2003/14/RM

Instructions for continued airworthess in accordance withppendix Gnust be prepared.
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APPENDIX5C INSTRUCTION®RCONTINUEAIRWORTHINESS

G23.1 General

ED Decision 2003/14/RM

(&) This appendix specifies requirements for the preparation of instructions for continued
airworthiness as required b@S 23.1529

(b) The instructions for continued airworthiness for each aeroplane must includengiteictions
F2N) O2yGAYydzSR FANB2NIKAYSaa F2N SIOK Sy3aaysS |
for each appliance required by 28, and any required information relating to the interface of
those appliances and products with the aeroplarienstructions for continued airworthiness
are not supplied by the manufacturer of an appliance or product installed in the aeroplane, the
instructions for continued airworthiness for the aeroplane must include the information
essential to the continued avorthiness of the aeroplane.

G23.2 Format

ED Decision 2003/14/RM

(@) The instructions for continued airworthiness must be in the form of a manual or manuals as
appropriate for the quantity of data to be provided.

(b) The format of the manual or manuaisust provide for a practical arrangement.

G23.3 Content

ED Decision 2003/14/RM

The contents of the manual or manuals must be prepared in a language acceptable to the Agency. The
instructions for continued airworthiness must contain the following manuaissections, as
appropriate and information:

(@) Aeroplane maintenance manual or section

(1) LYGUNRRdAzOUOAZ2Y AYF2NXNIOGA2Yy GKI GO AyOfdzZRSa |y
data to the extent necessary for maintenance or preventive maintenance.

(2) A description of the aeroplane and its systems and installations including its engines,
propellers, and appliances.

(3) Basic control and operation information describing how the aeroplane components and
systems are controlled and how they operate, imtthg any special procedures and
limitations that apply.

(4) Servicing information that covers details regarding servicing points, capacities of tanks,
reservoirs, types of fluids to be used, pressures applicable to the various systems, location
of accespanels for inspection and servicing, locations of lubrication points, lubricants to
be used, equipment required for servicing, tow instructions and limitations, mooring,
jacking, and levelling information.

(b) Maintenance Instructions

(1) Scheduling inforration for each part of the aeroplane and its engines, auxiliary power
units, propellers, accessories, instruments, and equipment that provides the
recommended periods at which they should be cleaned, inspected, adjusted, tested, and
lubricated, and the demge of inspection, the applicable wear tolerances, and work
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(h)

recommended at these periods. However, reference may be made to information from
an accessory, instrument, or equipment manufacturer as the source of this information
if it is shown that the itemmhas an exceptionally high degree of complexity requiring
specialised maintenance techniques, test equipment, or expertise. The recommended
overhaul periods and necessary cross reference to the airworthiness limitations section
of the manual must also bedtuded. In addition, an inspection programme that includes
the frequency and extent of the inspections necessary to provide for the continued
airworthiness of the aeroplane must be included.

(2) Troubleshooting information describing probable malfunctiph®w to recognise those
malfunctions, and the remedial action for those malfunctions.

(3) Information describing the order and method of removing and replacing products and
parts with any necessary precautions to be taken.

(4) Other general procedural étructions including procedures for system testing during
ground running, symmetry checks, weighing and determining the centre of gravity, lifting
and shoring, and storage limitations.

Diagrams of structural access plates and information needed to gegess for inspections
when access plates are not provided.

Details for the application of special inspection techniques including radiographic and ultrasonic
testing where such processes are specified.

Information needed to apply protective taéments to the structure after inspection.

All data relative to structural fasteners such as identification, discard recommendations, and
torque values.

A list of special tools needed.

In addition, for commuter category aeroplanes, the follogvinformation must be furnished:
(1) Electrical loads applicable to the various systems;

(2) Methods of balancing control surfaces;

(3) Identification of primary and secondary structures; and

(4) Special repair methods applicable to the aeroplane.

G23.4 Airworthiness Limitations section

ED Decision 2003/14/RM

The instructions for continued airworthiness must contain a section titled airworthiness limitations
that is segregated and clearly distinguishable from the rest of the document. This sectiosehust
forth each mandatory replacement time, structural inspection interval, and related structural
inspection procedure required for type certification. If the instructions for continued airworthiness
consist of multiple documents, the section requiredhig paragraph must be included in the principal
manual. This section must contain a legible statement in a prominent location that reads: The
airworthiness limitations section is approved and variations must also be approved.
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MARKINGANDPLACARDS

CS 231541 General

ED Decision 2003/14/RM
(@) The aeroplane must contain
(1) The markings and placards specifiecCia 23.1548 23.1567 and

(2) Any additional informationjnstrument markings and placards required for the safe
operation if it has unusual design, operating, or handling characteristics.

(b) Each marking and placard prescribed in-pabagraph (ay
(1) Must be displayed in a conspicuous place; and
(2) May notbe easily erased, disfigured or obscured.
(c) For aeroplanes which are to be certificated in more than one category

(1) One category upon which the placards and markings are to be based must be selected
for the aeroplane; and

(2) The placards and marlgninformation for all categories in which the aeroplane is to be
certificated must be furnished in the Aeroplane Flight Manual.

CS 23.1543 Instrument markings: general

ED Decision 2003/14/RM
For each instrumenq,

(@) When markings are on the cover glagshe instrument, there must be means to maintain the
correct alignment of the glass cover with the face of the dial; and

(b) Each arc and line must be wide enough and located to be clearly visible to the pilot.

(c) Allrelated instruments must be calded in compatible units.

ED Decision 2003/14/RM

FAA Advisory Circular (ACY&®A provides guidance on the marking of powerplant instruments.

CS 23.1545 Airspeed indicator

ED Decision 2003/14/RM

(a) Each aspeed indicator must be marked as specified in-pakagraph (b), with the marks
located at the corresponding indicated airspeeds.

(b) The following markings must be made:
(1) Forthe neverexceed speedy¥ a radial red line.

(2) Forthe caution range,ellow arc extending from the red line specified in-gavagraph
(1) to the upper limit of the green arc specified in spdragraph (3).
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(3) For the normal operating range, a green arc with the lower limit @ith maximum
weight and with landing geaand wing flaps retracted, and the upper limit at the
maximum structural cruising speeddéstablished unde€S 23.1505(b)

(4) For the flap operating range, a white arc with the lower limit ab & the maximum
weight and the upper limit at the flapsxtended speed pdestablished unde€S 23.1511

(5) For reciprocating twirenginepowered aeroplanes of 222kg (6000Ib) or less
maximum weight, for the speed at which coligmce has been shown witBS 23.69(b)
relating to rate of climb, at maximum weight and at dewel, a blue radial line.

(6) For reciprocating twirenginepowered aeroplanes of 222kg (6000Ib) or less
maximum wveight, for the maximum value of minimum control speed (amgine
inoperative) determined unde€S 23.149(bMuc, a red radial line.

(c) If \weor Wwo vary with altitude, there must be means to indicate to the pilot the appropriate
limitations throughout the operating altitude range.

(d) Subparagraphs (b)(1) to (b)(3) and sphragraph (c) do not apply to aircraft for which a
maximum operating speedWd/M mois established unde€S 23.1505(clor those aircraft there
must either be a maximum allowable airspeed indication showing the variationd¥\o with
altitude or compressibility limitations (as approprigter a radial red line marking fos%M wo
must be made at lowest value oM mo established for any altitude up to the maximum
operating altitude for the aeroplane.

CS 23.1547 Magnetic direction indicator

ED Decision 2003/14/RM

(@) A placard meetinghe requirements of this section must be installed on or near the magnetic
direction indicator.

(b) The placard must show the calibration of the instrument in level flight with the engines
operating.
(c) The placard must state whether the calibration waada with radio receivers on or off.

(d) Each calibration reading must be in terms of magnetic headings in not more than 30°
increments.

(e) If amagnetic nosstabilised direction indicator can have a deviation of more than 10° caused by
the operation of etctrical equipment, the placard must state which electrical loads, or
combination of loads, would cause a deviation of more than 10° when turned on.

CS 23.1549 Powerplant and auxiliary power unit instruments

ED Decision 2003/14/RM

For each required powelgnt and auxiliary power unit instrument, as appropriate to the type of
instrumentscg

(@) Each maximum and if applicable, minimum safe operating limit must be marked with a red radial
or ared line;

(b) Each normal operating range must be marked with e@egrarc or green line not extending
beyond the maximum and minimum safe limits;

(c) Each takeoff and precautionary range must be marked with a yellow arc or a yellow line; and
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(d) Each engine, auxiliary power unit or propeller range that is restrictezhime of excessive
vibration stresses must be marked with red arcs or red lines.

CS 23.1551 Oil quantity indicator

ED Decision 2003/14/RM

Each oil quantity indicator must be marked in sufficient increments to indicate readily and accurately
the quantity d oil.

CS 23.1553 Fuel quantity indicator

ED Decision 2003/14/RM

A red radial line must be marked on each indicator at the calibrated zero reading, as specified in
C23.1337(b)(1)

CS 23.1555 Control markings

ED [&cision 2003/14/RM

(@) Each cockpit control, other than primary flight controls and simple gugton type starter
switches, must be plainly marked as to its function and method of operation.

(b) Each secondary control must be suitably marked.
(c) For paverplant fuel controls

(1) Each fuel tank selector control must be marked to indicate the position corresponding to
each tank and to each existing cross feed position;

(2) If safe operation requires the use of any tanks in a specific sequencesgipatnce must
be marked on or near the selector for those tanks;

(3) The conditions under which the full amount of usable fuel in any restricted usage fuel
tank can safely be used must be stated on a placard adjacent to the selector valve for that
tank; ard

(4) Each valve control for any engine of a tveingine aeroplane must be marked to indicate
the position corresponding to each engine controlled.

(d) Usable fuel capacity must be marked as follows:

(1) For fuel systems having no selector controls, tkable fuel capacity of the system must
be indicated at the fuel quantity indicator.

(2) For fuel systems having selector controls, the usable fuel capacity available at each
selector control position must be indicated near the selector control.

(e) For acessory, auxiliary and emergency contrpls

(1) If retractable landing gear is used, the indicator requiredC$/23.72%ust be marked
so that the pilot can, at any time, ascertain that the wheels are securéteiextreme
positions; and

(2) Each emergency control must be red and must be marked as to method of operation. No
control other than an emergency control shall be this colour.
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ED Decision 2003/14/RM

Reciprocating enge mixture control and turbine engine condition levers incorporating fuel
stopcocks, or fuel stopcocks themselves, are considered to be emergency controls since they provide
an immediate means to stop engine combustion.

CS 23.1557 Miscellaneous markingslglacards

ED Decision 2003/14/RM

(@) Baggage and cargo compartments and ballast locatitach baggage and cargo compartment,
and each ballast location, must have a placard stating any limitations on contents, including
weight, that are necessary unddred loading requirements.

(b) Seats If the maximum allowable weight to be carried in a seat is tkas 77kg (170 Ib), a
placard statinghe lesser weight mugbe permanently attached to the seat structure.

(c) Fuel, oil and coolant filler openingghefollowing apply:
(1) Fuelfiller openings must be marked at or near the filler cover with
()  Forreciprocating enginpowered aeroplanesg
A ¢KS g2NR a! @g3lFaaT FyR
(B) The minimum fuel grade.
(i)  For turbine engingpowered aeroplanes
(A) ThewoRa oaWS{G CdzStaT |yR

(B) The permissible fuel designations, or references to the Aeroplane Flight
Manual (AFM) for permissible fuel designations.

(i)  For pressure fuelling systems, the maximum permissible fuelling supply pressure
and the maximum permiddie defuelling pressure.

(2) Oilfiller openings must be marked at or near the filler cover with
() ¢KS @g2NR ahAfaT FyR

(i)  The permissible oil designation, or references to the Aeroplane Flight Manual
(AFM) for Permissible oil designations.

(3) Coolant filler openings must be marked at or near the filler cover with the word
al/ 22t ydao

(d) Emergency exit placardBach placard and operating control forchaemergency exit must be
red. A placard must be near each emergency exit control and mustlglmdicate the location
of that exit and its method of operation.

(e) The system voltage of each direct current installation must be clearly marked adjacent to its
external power connection.
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CS 23.1559 Operating limitations placard

ED Decision 20034IRM

(@) There must be a placard in clear view of the pilot stating

(1) That the aeroplane must be operated in accordance with the Aeroplane Flight Manual;
and

(2) The certification category of the aeroplane to which the placards apply.

(b) Foraeroplanes certificated in more than one category, there must be a placard in clear view of
the pilot, stating that other limitations are contained in the Aeroplane Flight Manual.

(c) There must be a placard in clear view of the pilot that specifies tiek dfi operations to which
the operation of the aeroplane is limited or from which it is prohibited und&r23.1525

CS 23.1561 Safety equipment

ED Decision 2003/14/RM
(@) Safety equipment must be plainly markas to method of operation.

(b) Stowage provisions for required safety equipment must be marked for the benefit of occupants.

CS 23.1563 Airspeed placards

ED Decision 2003/14/RM

There must be an airspeed placard in clear view of the pilot and as dgsacticable to the airspeed
indicator. This placard must list

(@) The operating manoeuvring speed, V
(b) The maximum landing gear operating speed ®nd

(c) For reciprocating enginpowered [aeroplanes of more than722 kg (8000 Ib)] maximum
weight and turbine engingpowered aeroplanes, the maximum value of the minimum control
speed (oneengineinoperative) determined unde€S 23.149(bMuc.

CS 23.1567 Flight manoeuvre placard

ED Decision 2003/14/RM

(@) For normal category aeroplanes, there must be a placard in front of and in clear view of the

LIAf20G adldAy3aY ab2 FFSNROIFGAO YIy2SdzwNBa AyOf d:

(b)  For utility category aeroplanes, there must be
(1) A placard in clear view of the pilétd F G Ay3Y o! SNBO I

AO YI y2Sdzd

[j
T2{E 26AYy 100D DODDPPA 6f Aal | LIINROSR YI y2SdzoNT

and
(2) For those aeroplanes that do not meet the spin requirements for aerobatic category
aeroplanes, an additionakplr OF NR Ay Of SI NJ gAS¢g 2F (GKS

(c) For aerobatic category aeroplanes, there must be a placard in clear view of the pilot listing the
approved aerobatic manoeuvres and the recommended entry airspeed for each. If inverted
flight manoeuvres are not approved, the placard must bear a notation to this effect.

(d) For aerobatic category aeroplanes and utility category aeroplanes approved for spinning, there
must be a placard in clear view of the pitpt
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(1) Listing the control acties for recovery from spinning manoeuvres; and

(2) Stating that recovery must be initiated when spiral characteristics appear, or after not
more than 6 turns or not more than any greater number of turns for which the aeroplane
has been certificated.
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AEROPANHE-LIGHMANUAL

CS 23.1581 General

ED Decision 2003/14/RM
(@) An Aeroplane Flight Manual must be submitted to the Agency and it must contain the following:
(1) Information required byCS 23.158® 23.1589

(2) Other information that is necessary for safe operation because of design, operating or
handling characteristics.

(3) Further information necessary to comply with the relevant operating rules.
(b)  Approvednformation

(1) Except as provided in sygaragraph (b)(2), each part of the Aeroplane Flight Manual
containing information prescribed ICS23.1583 to 23.1589 must be appreoed,
segregated, identified and clearly distinguished from each unapproved part of that
Aeroplane Flight Manual.

(2) The requirements of suparagraph (b)(1) do not apply to reciprocating engooavered
aeroplanes of 222 kg (800 Ib) or less maximum wggit, if the following is met:

() Each part of the Aeroplane Flight Manual containing information prescribed in
C23.1583must be limited to such information and must be approved, identified
and clearly distingghed from each other part of the Aeroplane Flight Manual.

(i)  The information prescribed ICS23.1585t0 23.1589 must be determined in
accordance with the applicable regements of C&3 and presented in its entirety
in a manner acceptable to the Agency.

(c) The units used in the Aeroplane Flight Manual must be the same as those marked on the
appropriate instruments and placards.

(d) All Aeroplane Flight Manual operatiah airspeeds must, unless otherwise specified, be
presented as indicated Airspeeds.

(e) Provisions must be made for stowing the Aeroplane Flight Manual in a suitable fixed container
which is readily accessible to the pilot.

(H Revisions and/or Amendmentgach Aeroplane Flight Manual must contain a means for
recording the incorporation of revisions and/or amendments.

CS 23.1583 Operating limitations

ED Decision 2003/14/RM

The Aeroplane Flight Manual must contain operating limitations determined und@8(8cluding
the following:

(@) Airspeed limitations

(1) Information necessary for the marking of the airspeed limits on the indicator as required
in CS 23.1545%nd the significance of each of those limits and of the colour coding used
on the indicator.

(2) The speedsw, W, Meand Voand their significance.
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(3) Inaddition, for turbine powered commuter category aeroplages

(i)  The maximum operating limit speedud/Mmo and a statement that this speed
must not be deliberately exceeded in any regime of flight (climb, cruise or descent)
unless a higher speed is authorised for flight test or pilot training;

(i)  If an airspeedinitation is based upon compressibility effects, a statement to this
effect and information as to any symptoms, the probable behaviour of the
aeroplane and the recommended recovery procedures; and

(i)  The airspeed limits must be shown in terms &M vo instead of Woand e
(b) Powerplant limitations
(1) Limitations required bS 23.1521
(2) Explanation of the limitations, when appropriate.
(3) Information necessary for marking the instruments required)$/23.154% 23.1553
(c) Weight

(1) The maximum weight; and

(2) The maximum landing weight, if the design landing weight selected by the applicant is
less than the maximurweight.

(3) For normal, utility and aerobatic category reciprocating engioevered aeroplanes of
more than 2722kg (6000Ib) maximum weight and for turbine engipowered
aeroplanes in the normal, utility and aerobatic category, performance operating
limitations as follows:

() The maximum takeff weight for each aerodrome altitude and ambient
temperature within the range selected by the applicant at which the aeroplane
complies with the climb requirements fS23.63(c)(1)

(i)  The maximum landing weight for each aerodrome altitude and ambient
temperature within the range selected by the applicant at which the aeroplane
complies with the climb requirements &fS 23.63(c)}2

(4) For commuter category aeroplanes, the maximum takleweight for each aerodrome
altitude and ambient temperature within the range selected by the applicant at which

()  The aeroplane complies with the climb requirementC& 23.63(d)(1and

(i)  The acceleratestop distance determined unde€ES 23.5% equal to the available
runway length plus the length of any stopway, if utilised; and either,

(i)  The takeoff distance determined undeCS 23.59(ajs equal to the available
runway length; or

(iv) At the option of the applicant, the takeff distance determined unde€S 23.59(a)
is equal to the available runway length plus the length of any clearway and the
take-off run determined undeCS 23.59(ki} equal to the available runway length.

(5) For commuter category aeroplanes, the maximwanding weight for each aerodrome
altitude within the range selected by the applicant at which

(i)  The aeroplane complies with the climb requirementE£&f 23.63(d)(2pr ambient
temperatures within the range selexd by the applicant.
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(d)
(e)

(f)

(¢)]

(h)

(i)
0
(k)

()

(m)
(n)

(0)
(P

(i)  The landing distance determined und€S 23.75or standard temperatures is
equal to the available runway length; and

(6) The maximum zero wing fuel weight where relevant as established in accordance with
C23.343

Centre of gravityThe established centre of gravity limits.

Manoeuvres The following authorised manoeuvrespmopriate airspeed limitations, and
unauthorised manoeuvres, as prescribed in this section.

(1) Normal category aeroplaneblo aerobatic manoeuvres, including spins, are authorised.

(2) Utility category aeroplanedA list of authorised manoeuvres demorettied in the type
flight tests, together with recommended entry speeds and any other associated
limitations. No other manoeuvre is authorised.

(3) Aerobatic category aeroplaneA list of approved flight manoeuvres demonstrated in the
type flight tests, togther with recommended entry speeds and any other associated
limitations.

(4) Aerobatic category aeroplanes and utility category aeroplanes approved for spinning
Spin recovery procedure established to show compliance @823.221(c)

(5) Commuter category aeroplaneglanoeuvres are limited to any manoeuvre incident to
normal flying, stalls (except whip stalls) and steep turns in which the angle of bank is not
more than 60°.

Manoeuvre load factorThe positved YA G f 2F R FIF OG2NAE Ay 3IQax | yR
load factor for aerobatic category aeroplanes.

Minimum flight crew The number and functions of the minimum flight crew determined under
CS 23.1523

Kinds of operation A list of the kinds of operation to which the aeroplane is limited or from

which it is prohibited unde€S 23.1525and also a list of installed equipment that affects any

operating limitat/ | YR ARSYGAFAOFGAZ2Y a (G2 (GKS Sl dzA LIYS
kinds of operation for which approval has been granted.

Maximumoperatingaltitude. The maximum altitude established undég 23.1527
Maximum passenger seating configuratidie maximum passenger seating configuration.

Allowable lateral fuel loadingfThe maximum allowable lateral fuel loading differential, if less
than the maximum possible.

Baggage and cargo loadingThe bllowing information for each baggage and cargo
compartment or zone:

(1) The maximum allowable load; and
(2) The maximum intensity of loading.
SystemsAny limitations on the use of aeroplane systems and equipment.

Ambient temperaturesWhere appr@riate maximum and minimum ambient air temperatures
for operation.

SmokingAny restrictions on smoking in the aeroplane.

Types of surfaceA statement of the types of surface on which operation may be conducted
(seeCS 23.45(@nd CS 23.1587(a)(4), (c)(2) and (d)(4)
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CS 23.1585 Operating procedures

ED Decision 2003/14/RM

(a) For all aeroplanes, information concerning normal, abnormal (if applicable) and emergency
procedures and other pertinent information necessary for safe operation and the achievement
of the scheduled performance must be furnished, includjng

(1) An explanation of significant or unusual flight or ground handling characteristics;

(2) The maximundemonstrated values of crosswind for takéf and landing and procedures
and information pertinent to operations in crosswinds;

(3) A recommended speed for flight in rough air. This speed must be chosen to protect
against the occurrence, as a result of tgu®f structural damage to the aeroplane and
loss of control (e.g. stalling);

(4) Procedures for restarting any engine in flight, including the effects of altitude;

(5) Procedures, speeds and configuration(s) for making a normal approach and landing in
accordance witlCS 23.7and23.75and a transition to the balked landing condition.

(b) In addition to sukparagraph (a), for all singkengined aeroplanes, the procedures, speeds and
configuration(s) for a glide following engine failure in accordance Wif3.71 and the
subsequent forced landingjust be furnished.

(c) In addition to sukparagraph (a), for all twhengined aeroplanes, the following information
must be furnished:

(1) Procedures, speeds and configuration(s) for making an approach and landing with one
engine inoperative;

(2) Procedues, speeds and configuration(s) for making aagmund with one engine
inoperative and the conditions under which a-gmund can be performed safely, or a
warning against attempting a garound.

(3) The \ésedetermined inCS 23.149

(d) In addition to sukparagraphs (a) and (b) or (c) as appropriate, for all normal, utility and
aerobatic category aeroplanes, the following information must be furnished.

(1) Procedures, speeds and configuration(s) for making enabtakeoff in accordance with
CS 23.51(a) and (AndCS 23.53(a) and (ahd the subsequent climb in accordance with
CS 23.65nd23.69(a)

(2) Procedures for abandoning a takeoff due to engine failure or other cause.

(e) Inaddition to sukparagraphs (a), (c) and (d) for all normal, utility and aerobatic category twin
engined aeroplanes, thieformation must include,

(1) Procedures and speeds for continuing a taik following engine failure and the
conditions under which takeff can safely be continued, or a warning against attempting
to continue the takeoff;

(2) Procedures, speeds andrdagurations for continuing a climb following engine failure,
after takeoff, in accordance witlCS 23.6,70r enroute, in accordance witS 23.69(b)

() In addition tosub-paragraphs (a) and (c), for commuter category aeroplanes, the information
must includeg

(1) Procedures, speeds and configuration(s) for making a normaidtike

Powered by EASA eRules Page298of 505 Jun 201¢


http://easa.europa.eu/

Easy Access Rules for Normal, Utility, Aerobai SUBPART G OPERATIN
x E ASA and Commuter Category Aeroplanes (23 LIMITATIONS AND INFORMA’

(Initial issue) AEROPLANE FLIGHT MA}

(2) Procedures and speeds for carrying out an accelestip in accordance witeS 23.55

(3) Procedures and speeds for continuing a takefollowing engine failure in accordance
with CS 23.59(a)(1and for following the flight path determined in accordanadth
CX23.57and23.61(a)

(g) Fortwinengine aeroplanes, information identifying each operating condition in which the fuel
system independence prescribed ©S23.953 is necessary for safety must be furnished,
together with instructions for placing the fuel system in a configuration used to show
compliance with that section.

(h) For each aeroplane showing compliance wifts23.1353(q)(2) or (g)(3)the operating
procedures for disconnecting the battery from its charging source must be furnished.

() Information on the total quantity of usable fuel for each fuel tank and the effect oruiable
fuel quantity as a result of a failure of any pump, must be furnished.

) t NPOSRdz2NB&a F2NJ G6KS alFFS 2LISNIaGAz2y 2F (GKS I SNP
use and in the event of malfunction, must be furnished.

CS 23.1587 Performance imfoation

ED Decision 2003/14/RM

Unless otherwise presented, performance information must be provided over the altitude and
temperature ranges required @S 23.45(b)

(@) For all aeroplanes, the following informationust be furnished:

(1) The stalling speedssY and \4: with the landing gear and wing flaps retracted,
determined at maximum weight und€2S 23.4@nd the effect on these stalling speeds
of angles of bank up t60°;

(2) The steady rate and gradient of climb with all engines operating, determined under

CS23.69(a)

(3) The landing distance, determined und&S 23.75or each aerodrome altitude and
standard temperature and the type of surface for which it is valid;

(4) The effect on landing distance of operation on other than smooth hard surfaces, when
dry, determined unde€323.45(g) and

(5) The effect on landing distance of runway slope and 50% of the headwind component and
150% of the tailwind component.

(b) In addition to sukparagraph (a), for all normal, utility and aerobatic category reciprocating
enginepowered aerophnes of 2722 kg (800 Ib) or less maximum weight, the steady angle of
climb/descent determined undeCS 23.77(apust be furnished.

(c) In addition to sukparagraph (a) and paragraph (b) if appropriate, for normaility and
aerobatic category aeroplanes, the following information must be furnished:

(1) The takeoff distance, determined unde€S 23.5and the type of surface for which it is
valid;

(2) The effect on takeoff distance of operation on other than smooth hard surfaces, when
dry, determined undeCS 23.45(g)

(3) The effect on takeff distance of runway slope and 50% of the headwind component and
150% of the tailwind@mponent;
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(4)

(5)

(6)

For twin reciprocating enginpowered aeroplanes of more than722 kg (600 Ib)
maximum weight and twin turbinengined aeroplanes, the orengineinoperative take
off climb/descent gradient, determined und@S 23.66

For twinengined aeroplanes, the emoute rate and gradient of climb/descent with one
engine inoperative, determined und€&S 23.69(band

For singleengine aeroplanes, the glide perfnance determined unde€S 23.71

(d) Inaddition to paragraph (a), for commuter category aeroplanes, the following information must
be furnished:

(1)
(@)
3)
(4)

(5)

(6)
(7)

(8)

(9)

(10)

(11)

The acceleratestop distance determined unde€eS 23.55
The takeoff distance determined undet€S 23.59(a)
At the option of the applicant, the takeff run determined undeCS 23.5%);

The effect on acceleraistop distance, takeff distance and, if determined, takaff run,
of operation on other than smooth hard surfaces, when dry, determined under

CS23.45(g)

The effect on accelate-stop distance, takeff distance and, if determined, takaf run,
of runway slope and 50% of the headwind component and 150% of the tailwind
component;

The net takeoff flight path determined unde€323.61(b)
The enroute gradient of climb/descent with one engine inoperative, determined under

CS23.69(b)

The effect, on the net takeff flight path and on the emoute gradient of climb/descent
with one engine inoperative, of 50% of the headwind component and 150% of the
tailwind component;

Overweight landing performance information (determined by extrapolation and
computed for the range of weights between the maximum landing and maximum take
off weights) as follows:

() The maximum weight for each aerodrome altitude and ambient temperature at
which the aeroplane complies with the climb requirement& 23.63(d)(2and

(i)  The landing distance determinashder CS 23.7%or each aerodrome altitude and
standard temperature.

The relationship between IAS and CAS determined in accordanceC®ith3.1323(h)
and(c), and

The altimeter system calibration required B\ 23.1325(e)

CS 23.1589 Loading information

ED Decision 2003/14/RM

The following loading information must be furnished:

(@) The weight and location of each item of equipment that can easily be removed, relocated, or
replaced and that is installed when the aeroplane was weighed ug&e23.25
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(b)  Appropriate loading instructions foaeh possible loading condition between the maximum and
minimum weights established und€2323.25 to facilitate the centre of gravity remaining
within the limits established undeZS 23.23
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FLIGHTTESTGUIDE(FT GFORCERTIFICATION @FS23
AEROPLANES

ED Decision 2003/14/RM

CHAPTERGENERAL

1 PARAGRAPH 23.1 APPLICABILITY
a. Explanation

(1) Aeroplane CategorieParagraph 23.1(a) is introductory and prescribes the dansp
categories eligible for certification under 8. Applicants should refer to Part 21 for
certification procedures.

(2) Design DataPart 21.20 requires an applicant to demonstrate compliance by some
acceptable means even though the Agency has previously certificated an identical
alteration for someone else and has the supporting data on file. Design data submitted
with an applicatiorfor certification is not releasable to the public or any other applicant
without the consent of the data holder.

2 PARAGRAPH 23.3 AEROPLANE CATEGORIES

a. Explanation For Normal/Utility Category as well as for Commuter Category Aeroplanes Stalls
(exceptwhip stalls) are approved manoeuvres. In this context approved stalls are to be
understood to be stalls as defined in 8§23.49, 23.201 and 23.203.
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6

a.

CHAPTERFLIGHT

Section 1 GENERAL

PARAGRAPH 23.21 PROOF OF COMPLIANCE

Explanation

(1)

(2)

3)

(4)

Determining @mpliance This paragraph provides a degree of latitude for the Agency test
team in selecting the combination of tests or inspections required to demonstrate
compliance with the regulations. Engineering tests are designed to investigate the overall
capabiities and characteristics of the aeroplane throughout its operating envelope and
should include sufficient combinations of weight, centre of gravity, altitude, temperature,
airspeed, etc., necessary to define the envelope and show compliance within.grestin
should be sufficiently rigorous to define the limits of the entire operating envelope and
establish compliance with the regulations at these points. If compliance cannot be
established between these points, additional testing should be conducted tormdeter
compliance. Testing should confirm normal and emergency procedures, performance
information, and operating limitations that are to be included in the Aeroplane Flight
Manual (AFM).

Flight TestsPart 21.35 requires, in part, that the applicantkadlight tests and report

the results of the flight tests prior to official Agency Type Inspection testing. After the
applicant has submitted sufficient data to the Agency showing that compliance can be
met, the Agency will conduct any inspections, flight ground tests required to verify

the applicant's test results. Compliance may be based on the applicant's engineering
data, and a spot check or validation through Agency flight tests. The Agency testing
should obtain validation at critical combinatioofsproposed flight variables if compliance
cannot be established using engineering judgement from the combinations investigated.

Use of BallastBallast may be carried during the flight tests whenever it is necessary to
achieve a specific weight ammntre of gravity (c.g.) location. Consideration should be
given to the vertical as well as horizontal location of the ballast in cases where it may
have an appreciable effect on the flying qualities of the aeroplane. The strength of the
supporting structues should be considered to preclude their failure as a result of the
anticipated loads that may be imposed during the particular tests.

Flight Test Tolerance3he purpose of the tolerances specified in 23.21(a)(5) is to allow
for variations in flightest values from which data are acceptable for reduction to the
value desired. They are not intended for routine test scheduling at the lower weights, or
to allow for compliance to be shown at less than the critical condition; nor are they to be
consideed as allowable inaccuracy of measurement (such as in an airspeed calibration).
Where variation in the parameter on which a tolerance is allowed will have an effect on
the results of the test, the result should be corrected to the most critical valueadf th
parameter within the operating envelope being approved. If such a correction is
impossible or impractical, the average test conditions should assure that the measured
characteristics represent the actual critical value.
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(5)

Following are additional tolerances that are acceptable:

Tolerance
5,6 km/h (3 kt) or £3%, whichever is greater
+50%

Wind (takeoff and As low as possible but not to exceed approximately 12% VS1 or 19 km/h
landing tests) (10kt), whichever is lower, along the runway measured at a height ofil,8

(6 ft) above the runway surface. At higher wind velocities, the data may b
unreliable due to wind variations and namooth flight conditions.

(6) The following list indicates casés which corrections to a standard value of the
parameter are normally allowed:
Takeoff Performance X X X X Wind, runway gradient
Landing Performance X X T X Wind, runway gradient
Stall Speed X T T T
Climb Performance X X X X Acceleration
Vmc T X X T
(7) Function and Reliability Te®art 21.35(b)(2) specifies the requirements of Function and

Reliability Tests, which are required for aircraft with a Maximum Certificated Weight over
2722kg (6 000 Ib).

b. Procedures

(1)

(@)

Test PlanEfforts should begin early in the certification pragme to provide assistance
to the applicant to ensure coverage of all certification requirements. The applicant should
develop a test plan which includes the required instrumentation.

Instrument Calibration Test instrumentation (transducers, indicadp etc.) should be
calibrated (removed from the aeroplane and bench checked by an approved method in
an approved facility) within 6 months of the tests. When electronic recording devices are
used, such as oscillographs, data loggers, and other electiatécacquisition devices,
pre-flight and post flight parameter realibrations should be run for each test flight to
ensure that none of the parameters have shifted from their initial zero settings. Critical
transducers and indicators for critical testsr(Example, airspeed indicators and pressure
transducers for flight tests to VD) should be calibrated within 60 days of the test in
addition to the other requirements mentioned above. The instrument hysteresis should
be known; therefore, readings at suit@hiincrements should be taken in both increasing
and decreasing directions. Calibration records, like the one shown below, should be
signed by the agent of the repair or overhaul facility doing the work and be available to
the test pilot prior to beginningest flying. It should be emphasised that these calibrations
must be accomplished at an approved facility. For example, using a leak checker to
WOIFEtAONIGSQ Yy FANBRLISSR AYRAOIG2NE 6KSGKSNJ
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SAMPLE PORTION AIRSPEED INDICATOR CALIBRATION

XYZ INSTRUMENT SERVICE, INC.
ABC CITY AIRPORT
-APPROVED REPAIR STAJNBIN 1234

A/S Ind.
Master

40
50
60
70
80

8/12/80
P/N 1701DX®4
S/N AF58L7044

KNOTS
Test Ascent Descent
Indicator Reads Indicator Reads
38.0 39.0
49.0 50.5
59.5 61.0
70.0 71.0
80.0 81.0

(3) Use of Ballast

(i)

(ii)

Loading Ballast loading of the aeroplane can be accomplished in a number of ways
to achieve a specific weight and c.g. location as long as the loading remains within
the physical confines of the aeroplane. In flight test work, loading problems will
occasionallype encountered making it difficult to obtain the desired c.g. location.
Those cases may require loading in engine compartments or other places not
designed for load carrying. When this condition is encountered, care should be
taken to ensure that local sictural stresses are not exceeded or that aeroplane
flight characteristics are not changed due to changes in moments of inertia caused
by adding a very long arm (tail post, etc.).

Solid and Liquid Ballasthere are basically two types of ballasttihaay be used

in aeroplane loading: solid or liquid. The solids are usually-degisity materials

such as lead or sandbags, while the liquid is usually water. In critical tests, the
ballast should be loaded in a manner so that disposal in flight candoergdished

and be located at a point which will produce a significant c.g. shift when jettison
takes place. In any case, the load should be securely attached in its loaded position.
In aeroplanes with multiple fuel tank arrangements, the fuel load andibigion
should be considered for weight and c.g. control.

(4) Function and Reliability Tests, for aeroplanes over 2722 kg (6 000 Ib). Maximum
Certificated Weight

(i)

(ii)

(iif)

A comprehensive and systematic check of all aircraft components should be made
to assurethat they perform their intended function and are reliable.

Function and reliability (F&R) testing should be accomplished on an aircraft which
is in conformity with the approved production configuration. F&R testing should
follow the type certificaibn testing to assure that significant changes resulting
from type certification tests can be incorporated on the aircraft prior to F&R tests.

All components of the aircraft should be periodically operated in sequences and
combinations likely to oar in service. Ground inspection should be made at
appropriate intervals to identify potential failure conditions; however, no special
maintenance beyond that described in the aircraft maintenance manual should be
allowed.
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(iv) A complete record of defestand failures should be maintained along with
required servicing of aircraft fluid levels. Results of this record should be consistent
with inspection and servicing information provided in the aircraft maintenance
manual.

(v) A certain portion of the F&Rest program may emphasise systems, operational
conditions, or environments found particularly marginal during type certification
tests.

7 PARAGRAPH 23.23 LOAD DISTRIBUTION LIMITS

a. Explanation

(1)

(@)

3)

(4)

C.G. Envelop&he test tolerance of £7% of the tbtag. range (given in 23.21) is intended

to allow some practical relief for in flight c.g. movement. This relief is only acceptable
when the test data general scatter is on either side of the limiting c.g. or when c.g.
correction from test c.g. to limit.g. is acceptable. Sufficient points inside the desired
weight and balance envelope should be explored to ensure that the operational pilot will
not be placed in an unsafe condition. Should unsatisfactory flight characteristics be
present, the limits of te envelope should be reduced to ensure safe margins. Where
variation in the c.g. position may have a significant effect on the result of a test (e.g. Spins
and VMCs), the result should be corrected to the most critical c.g. position within the
operating limits to be approved. If such a correction is impractical or may be unreliable,
the actual test should ensure that the measured characteristics represent the critical
value.

Narrow Utility C.G. Envelop&ome utility category aeroplanes, for which sajiproval

is sought, may have a very narrow c.g. range. If a limited fuel load is required to achieve
the narrow c.g. envelope, the test pilot should ensure that loading instructions or aids
(such as fuel tank tabs) will enable the operational pilot toy stathe approved c.g.
envelope.

Gross Weight Effect$he test pilot is expected to determine the effect that gross weight,
including lowfuel state, may have on the aeroplane's flight characteristics. If it is found
the flight characteristics would be adversely affected, tests should be performed for trim,
stability, and controllability including VMC, stalls, and spins under the most adverse
weight condition. Separate loading restrictions may apply to certain flight operations,
such as spins.

Lateral Loadslf possible loading conditions can result isignificant variation of the
lateral centre of gravity, this lateral range of centre of gravity must be established:

(i) the limits selected by the applicant;
(ii)  the limits for which the structure has been proven; or

(i)  the limits for which compéince with all the applicable flight requirements has been
demonstrated. The demonstrated weight and c.g. combinations should consider
asymmetric loadings. When investigating the effects of asymmetric lateral loads
the following paragraphs in this FTG regeat applicable flight requirements:

23.143 Controllability and Manoeuvrability, General
23.147 Directional and Lateral Control

23.151 Aerobatic Manoeuvres

23.157 Rate of Roll

23.149 Minimum Control Speed
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23.161 Trim

23.177 Static Directional and Lateral Stability
23.201 Wings Level Stall

23.203(b)(1) Turning Flight and accelerated turning stalls
23.221 Spinning

23.233 Directional Stability and Control

23.701 Flap Interconnection

b. ProceduresNone.

8 PARAGRAPH 23.25 WEIGHT LIMITS
a. Explanation

(1) Maximum Weight LimitsThe maximum weight may be limited in three ways: at the
election of the applicant, by structural design requirements, or by flight requirements.

(2) Maximum Weight Exception$he rgulations concerning design maximum weight allows
an exception in that some of the structural requirements may be met at a lesser weight
known as a design landing weight which is defined in 23.473. Also, in many cases, due to
changes in the operational regqements of an owner/operator, the need arises to modify
and substantiate the structure for an increase in maximum weight and/or maximum
landing weight. Any one of these increases affects the aeroplane basic loads and
structural integrity and could affe¢he limitations and performance.

If an aeroplane was certificated with maximum landing weight equal to maximum weight,
some applicants, via the supplemental type certificate (STC) process, take advantage of
the 5 percent difference between design landing and design maximum weight pedmitte

by paragraph 23.473(b) so that-sabstantiation of the landing gear for landing loads is

not required when increasing the maximum weight by as much as 5 percent. For those
programs involving more than 5 percent increase in maximum weight, some re
substantiation of the landing gear should be accomplished.

Other applicants are replacing piston engines with turbopropeller engines, thus requiring
that gasoline be replaced with jet fuel, which weighs as much as 17 percent more. In some
cases, the quantity dfiel is being increased at the same time as engine replacement, but
the maximum zero fuel weight remains the same.

All of the above types of maodifications should be investigated to verify that critical loads
have not increased or that those loads which have increased are capable of being carried
by the existing or modified structure.

(3) Weight, Altitude, Temperatur@VAT) For all aeroplanes with a maximum tak# weight
exceeding 2722 kg (6000 Ib) and turbine engined aeroplanes a WAT chart may be used as
a maximum weight limitation.

(4) Ramp Weighp ¢ KS F LIJX AOFyd YlFe StSOG G2 wasS + v

shown with each applicable paragraph of CS 23. Ramp weight is the takeoff weight at

brake release plus an increment of fuel weight consumed during engine start, taxiing, and

runup. Generally, this increment of fuel should not exceed 1% of the maximum
permissible flight weight up to a maximum of 57 kg (125 Ib). The pilot should be provided

a means to reasonably determine the aeroplane gross weight at brake release for takeoff.

A fuel totaliser is one way of providing the pilot with fuel on board. Altexiyaa mental

calculation by the pilot may be used, if the pilot is provided the information to make the
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calculation and the calculation is not too complex. Normally, fuel for engine start and
runup will be sufficiently close to a fixed amount that taande considered as the only
variable. If the pilot is provided with taxi fuel burn rate in kg/minute (Ib/minute), then
the resulting mental calculation is acceptable. The pilot will be responsible to ensure that
the takeoff gross weight limitation is corigd with for each takeoff, whether it be limited

by altitude, temperature, or other criteria. The maximum ramp weight should be shown
as a limitation on the Type Certificate (TC) Data Sheet and in the AFM.

(5) Lowest Maximum Weigh23.25(a)(2)(i) and 225(a)(2)(ii) require that each of the two
conditions, (i) and (ii), must be considered and that the maximum weight, as established,
not be less than the weight under either condition. This has to be shown with the most
critical combinations of required edpment for the type of operation for which
certification is requested.

(6) Placarding of SeatsWhen establishing a maximum weight in accordance with
23.25(a)(2)(i), one or more seats may be placarded to a weight of less than 77 kg (170 Ib)
(or less tharB86 kg (190 Ib) for utility and aerobatic category aeroplanes). An associated
requirement is 23.1557(b). The AFM loading instructions, required by 23.1589(b), should
be specific in addressing the use of the placarded seats.

ProceduresNone.

PARAGRPH 23.29 EMPTY WEIGHT AND CORRESPONDING CENTRE OF GRAVITY
Explanation

(1) Fixed BallastFixed ballast refers to ballast that is made a permanent part of the
aeroplane as a means of controlling the c.g.

(2) Equipment List.Compliance with 23.29(b) mgabe accomplished by the use of an
equipment list which defines the installed equipment at the time of weighing and the
weight, arm, and moment of the equipment.

Procedures For prototype and modified test aeroplanes, it is necessary to establishvenkno
basic weight and c.g. position (by weighing) from which the extremes of weight and c.g. travel
required by the test program may be calculated. Normally, the test crew will verify the
calculations.

PARAGRAPH 23.31 REMOVABLE BALLAST

Explanation This regulation is associated only with ballast which is installed in certificated
aeroplanes under specified conditions. The ballasting of prototype aeroplanes so that flight
tests can be conducted at certain weight and c.g. conditions is covered unddr, paragraph

6, of this AMC

Fluid CargoFor those aeroplanes configured to carry fluid cargo (such as agricultural chemical
tanks, minnow tanks, slurry tanks, etc.), aeroplane handling qualities should be evaluated for
controllability and non exceedhce of limitations at full and the most critical partial fluid loads.
Also, when so equipped, the effects offiight jettison or dumping of the fluid load should be
evaluated to establish that the pilot is able to exercise sufficient control to preveatceptably

large flight path excursions or exceedance of operational/structural limits.
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PARAGRAPH 23.33 PROPELLER SPEED AND PITCH LIMITS

General Paragraph 23.33(a) requires that propeller speed and pitch be limited to values that
will ensure sad operation under normal operating conditions.

ProceduresThe following applicable tests should be conducted:
(1) Fixed Pitch Propellers

(i)
(ii)

(iif)

Maximum Revolutions per Minute (R.P.Mhe regulation is selxplanatory.

Static R.P.MDetermine tke average static r.p.m. with the aeroplane stationary and
the engine operating at full throttle under a mgind condition. The mixture setting
should be the same as used for maximum r.p.m. determination. If the wind is light
(5 knots or less), this staticp.m. can be the average obtained with a direct
crosswind from the left and a direct crosswind from the right.

Data Sheet R.P.M. Determinatidfor fixed pitch propellers, the static r.p.m. range

is listed in the TC Data Sheet; for example, notartban 2 200 r.p.m. and not less
than 2 100 r.p.m. The allowable static r.p.m. range is normally established by
adding and subtracting 50 r.p.m. to an averagewind static r.p.m. An applicant
may desire to obtain approval for one or more additional pritgye and retain only

one r.p.m. range statement. An applicant may also choose to extend the propeller's
static r.p.m. range.

(A) Lower R.P.MThe static r.p.m. range may be extended on the low side by
obtaining approval for a propeller with a lower static r.p.m. In this case, the
approval must be accomplished with due consideration of performance
requirements. The aeroplane with the new progelinstalled must be able
to meet the minimum climb performance requirements.

(B) Higher R.P.MIf the static r.p.m. range is to be extended upward, the new
propeller would have to be tested to ensure that it did not cause an engine
speed above 110% of mimum continuous speed in a closed throttle dive
at the neverexceed speed. It must not exceed the rated takeoff r.p.m. of the
engine up to and including the best rate of climb speed of the aeroplane. An
engine cooling climb test may also be required du¢hte additional power
produced by the faster turning propeller.

(2) Controllable Pitch Propellers Without Constant Speed Controls

(i)

(ii)

Climb R.P.MWith the propeller in full low pitch, determine that the maximum
r.p.m. during a climb using maximum powarthe allengine(sjoperating climb
speed does not exceed the rated takeoff r.p.m. of the engine.

Dive R.P.MWith the propeller in full high pitch, determine that the closed throttle
r.p.m. in a dive at the nevesxceed speed is not greater thad@s of the rated
maximum continuous r.p.m. of the engine.

(3) Controllable Pitch Propellers With Constant Speed Controls

(i)

(ii)

Climb R.P.MWith the propeller governor operative and prop control in full high
r.p.m. position, determine that the maximum power r.p.m. does not exceed the
rated takeoff r.p.m. of the engine during takeoff and climb at theealjine(s)
operating climb speed.

Static R.P.MWith the propeller governor made inoperative by mechanical means,
obtain a newind static r.p.m.
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(4)

(A) Reciprocating EngineBetermine that the maximum power static r.p.m.,
with the propeller blade operating against the low pitch stop, does n
exceed 103% of the rated takeoff r.p.m. of the engine.

(B) Turbopropeller Engineglthough this rule references manifold pressure, it
has been considered to be applicable to turbopropeller installations. With
the governor inoperative, the propellerdades at the lowest possible pitch,
with takeoff power, the aeroplane stationary, and no wind, ensure that the
propeller speed does not exceed the maximum approved engine and
propeller r.p.m. limits. Propellers that go to feather when the governor is
made hoperative need not be tested.

(i) Safe Operation Under Normal Operating Conditions

(A) Reciprocating EngineBor Normal and Utility Category Aeroplanes. Descent
at VNE or VMO with full power, although within the normal operating range,
is hot a norméoperating procedure. Engine r.p.m., with propeller on the
high pitch blade stops, that can be controlled by retarding the throttle may
be considered as acceptable in showing compliance with 23.33(a).

(B) Turbopropeller Engine®erform a maximum r.p.nat maximum torque (or
power) descent at VMO to ensure that normal operating limits for the
propeller are not exceeded.

Data Acquisition and Reductiofhe observed r.p.m. data in each case must be corrected
for tachometer error. The airspeed systema@rmust also be taken into consideration to
determine the proper calibrated airspeed. True airspeed may also need to be considered
because propeller angle of attack is a function of true airspeed.

12¢15 RESERVED

Section 2 PERFORMANCE

16 PARAGRAPH 2& GENERAL

a. Explanation

(1)

Atmospheric Standardd he purpose of 23.45(a) is to set the atmospheric standards in
which the performance requirements should be met. The air should be smooth with no
temperature inversions, mountain waves, etc. This igesal to obtaining good data and
repeatable results. Nonstandard conditions of temperature, pressure, etc., can be
corrected to standard, but there are no corrections to compensate for poor quality data
due to turbulence or poor pilot technique. A thordugnowledge of the limitations of

the testing procedures and data reduction methods is essential so that good engineering
judgement may be used to determine the acceptability of any tests.

(i) Reciprocating enginpowered aeroplanes below 2 722 kg (6 dB) Maximum
Weight Performance tests will normally be conducted in standard
atmospheric conditions, but ideally for accuracy in data reduction and expansion,
tests should be conducted in still air and atmospheric conditions as near those of
a standardatmosphere as possible. Accounting for winds and nonstandard
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(2)

3

(4)

(5)

(6)

(7)

conditions requires testing procedures and data reduction methods that reduce
the data to still air and standard atmospheric conditions.

(i)  Reciprocating enginpowered aeroplanes of more tiha2 722 kg (6 000 Ib)
Maximum Weight and Turbinengined powered aeroplane®erformance tests
should be conducted in the range of atmospheric conditions that will show
compliance with the selected weight, altitude, and temperature limits. See
paragraph 19of this AMC for guidance on extrapolation of takeoff data and
paragraph 27 for extrapolation of landing data.

Standard AtmospheteThe Standard Atmosphere is identical to the International Civil
Aviation Organisation (ICAO) Standard Atmosphere ftituéés below 1812 m
(65000f1t). Appendix 7, figure 1, gives properties of the Standard Atmosphere in an
abbreviated format.

Installed PowerThe installed propulsive horsepower/thrust of the test engine(s) may be
determined using the applicable method described in Appendix 1, based on the power
approved during aeroplane certification. The methods in Appendix 1 account for
installation lossesrad the power absorbed by accessories and services. Consideration
should also be given to the accuracy of the power setting instruments/systems, and the
pilot's ability to accurately set the power/thrust.

Propeller Cubff. If the aeroplane will be céficated with an allowable cubff for the
propeller, then the performance flight testing should be done using the most critical
propeller diameter. In most cases this is expected to be the minimum diameter propeller
allowed.

Flight ProceduresThe kght procedures must not be unduly sensitive to less than ideal
FOY2AaLIKSNRAO O2yRAGAZ2Yyad ¢KS | dY2aLKSNRO
SyO2dzy i SNBER Ay aSNWUAOSQ YI& 0S RAFTFSNEBy
cover at least the maximundemonstrated crosswind component established in
compliance with Paragraph 23.233(a).

Flight Test DataFor calibrated engines, test day power would be the calibrated test day
power. For uncalibrated engines, an acceptable method is to assume thaégheay
power is the upper tolerance chart brake horsepower. See Appendix 1 for further
discussion. The performance data required by 23.1587 is dependent on the horsepower
assumed for the various temperature and altitude conditions. Refer to Appendixidh

deals both with test data reduction and expansion.

Humidity CorrectionSee appendix 1.

b. ProceduresSee appendix I.

C. Time DelaysThe reasonable time delays, required by Paragraph 23.45h(5)(iii), for different
procedures are covered ingpective paragraphs, such as acceleigttgp and landing.

d.  Operation on Unpaved Runways

(1)

Small aeroplanes operations from grass runwdaa. aeroplanes less than 2 722 kg (6
000 Ib) maximum weight, the factors given below may be quoted in the fiigimual, as

an alternative to the scheduling of data derived from testing or calculation. It should be
noted that these factors are intended to cover the range of types in this category, and
are necessarily conservative. Manufacturers are therefore enceurag produce and
schedule their own data in accordance with below to obtain optimised performance for
their aeroplane.
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(@)

Takeoff Dry Grass 1.2
Landing Dry Grass 1.2

Notes:

1 Due to the uncertainty of knowing if the grass is dry or wet, it is suggested that the landing
factor be increased to 1.4

2 If the grass is known to be wet, the factors should be

Takeoff 1.3

Landing 1.6

3 The above data are for a known smooth flatway. If the runway is not smooth, the grass

is very long or very short, higher factors may be warranted.

Aeroplanes with 2 722 kg (6 000 Ib) or more MTOW

Aeroplanes operations on other than smooth dry hard runway surfaces require specific
approval ad the scheduling of information on the effect of those surfaces on-tdke

and landing distances in the flight manual. To obtain approval for-ofikkand landing
operations on unpaved runway surfaces compliance with the following should be
showng

()  Each type of surface must be defined so that it can be recognised in operations in
service. The identification should include specification of all characteristics of the
surface necessary for safe operation, suclg as:

(A) surface and sulbase bearing stmagth;
(B) thickness, compactness and aggregate of the surface material;
(C) surface condition (e.g. dry or wet).

(i) It should be determined that the aeroplane can be operated on each defined
surface without hazard from likely impingement or enginessigpn of any foreign
objects that are constituent parts of the surface.

(i) If any special procedures or techniques are found to be necessary, these should
also be determined and scheduled.

(iv) The takeoff and landing performance on each defined surface should be
determined in accordance with 23.53 and 23.75, as modified below.

(v) Takeoff and Landing Data. Takdf and landing data must be determined and
scheduled for each type of unpaved fage for which approval is requested.

(A) The test runways on which the takdf and landing distance measurements
are conducted should be chosen to be representative of the worst
characteristics (i.e. high rolling friction, low braking friction) of eatthe
types of runway under consideration.

(B) In establishing the operating limitations for a particular type of unpaved
runway, the runway's load bearing characteristics, rolling and braking
friction, and impingement and ingestion characteristics sHoude
considered.
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PARAGRAPH 23.49 STALLING SPEED

Explanation

(1)

(@)

()

(4)

113 km/h g1 Kt) Stall Speedhe 113 km/h (61 kt or 70 m.p.h.) stalling speed applies to
the maximum takeoff weight for which the aeroplane is to be certificated.

BackgroundSnce many of the regulations pertaining to performance, handling qualities,
airspeed indicator markings, and other variables which are functions of stall speeds, it is
desirable to accomplish the stall speed testing early in the programme, so the data are
available for subsequent testing. Because of this interrelationship between the stall
speeds and other critical performance parameters, it is essential that accurate
measurement methods and careful piloting techniques be used. Most standard
aeroplane pitotstatic systems have not been found to be acceptable for stall speed
determination. These tests require the use of properly calibrated instruments and usually
require a separate test airspeed system, such as a trailing bomb, a trailing cone, or an
acceptalbe nose or wing boom. The stall speed determinations necessary for marking the
airspeed indicator are in terms of indicated airspeed (IAS) corrected for instrument error.
The other stall speeds are in terms of calibrated airspeed (CAS). Thus, a production
airspeed system should be available during stall speed measurements to determine stall
speeds in terms of IAS.

Stall DefinitionParagraph 23.49(d) requires the VSO and VS1 speeds to be determined
using the procedures specified in 23.201. See CS 2248 for definitions of VSO and
VS1. Paragraph 23.201(b) defines when the aeroplane can be considered stalled, for
aeroplane certification purposes when one of three conditions occurs, whichever occurs
first, the aeroplane is stalled. The conditions are:

()  Uncontrollable downward pitching motion;

(i)  Downward pitching motion resulting from the activation of a device (e.g. stick
pusher), or

(i)  The control reaches the stop.

For those aeroplanes where the control reaches the stop, VS is consittetss the

minimum speed obtained while the control is held against the stop. Elevator limited
aeroplanes may or may not develop a minimum steady flight speed. See figrkddk7

a graphic representation of stall speed time histories for various configusatThe time

the control is held against the stop for stall speed determination should be a minimum of

2 seconds and consistent with the time against the stop for stall characteristics testing
(paragraph 23.201). Additionally, for aeroplanes with a stttier system, stick pusher

2LISNF GA2Yy KIFa 0SSy O2yaARSNBR a GKS adlff
LIAGOKAY3I Y2GA2yQ Aa (GKS LRAY(d G 6KAOK (KS
application of nosaip elevator and not necessarilyeHirst indication of noselown

pitch.

Reciprocating Engine Throttle positidfor reciprocating engine aeroplanes, the stalling

speed is that obtainable with the propellers in the takeoff position and the engines idling

with throttles closed. Asarfadl SNy I G A @S (2 WIKNRGGf Sa Of 2aSK
of sufficient power to produce zero propeller thrust at a speed not more than 10% above

GKS adrftftAy3 aLISSR® ¢KS NBIdzZ I GA2ya R2 y2i
inthetakeof L2 aAGA2YyZQ y2NJ Aad lye FftaGSNYIFGABS Ayl
propeller in certification stalling speed tests is acceptable only when it has been
determined that the resulting stalling speed is conservative (higher). If the stalling speed
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tests are to be conducted with the propellers delivering zero thrust, some dependable
method, such as a propeller slipstream rake, should be available in flight. The practice of
establishing zero thrust r.p.m. by calculation is also acceptable. One tialcutzethod

is given in subparagraph (5) below. Analytical corrections may be acceptable if
satisfactory accounting is made for the effects of propeller efficiency, slipstream, altitude,
and other pertinent variables.

(5) ZeroThrust R.P.M. Calculation

() Zeroll KNHza i NXPLIDYPOlFYy o6S OFfOdA#FGSR oeé
propeller coefficient curves. The thrust will be zero when the propeller thrust
coefficient is zero for the particular propeller blade angle. Using the propeller
coefficient curvesobtain or construct a chart like figure 4Z.

where Cr = thrust coefficient
G- = power coefficient
3 = blade angle setting

J = advance ratio
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Figure 12 PROPELLER COEFFICIENTS

(i)  The propeller blade is usually against the low pitch stop position, in the speed range
of interest. Knowing the blade angle setting, the advance ratio J, can be determined
to give zerethrust for the particular prpeller under consideration. Knowing the
value of J for zerthrust, the propeller r.p.m. for various velocities can be
calculated as follows:

i

propeller r.p.m.

Where: V = aeroplane true airspeed in knots
J = advance ratio
D = propeller dimeter in feet

(i) The calculated velocities and propeller r.p.m. for zémast can be plotted as
shown in figure 1@3.

(6) Turbopropeller Thrust-or turbopropeller aeroplanes 23.49(e)(2) requires the propulsive
thrust not be greater than zero durirggall speed determination, or as an alternative to
zero thrust, if idle thrust has no appreciable effect on stall speed, stall speed can be
determined with the engines idling. If the aeroplane has a flight idle position, this would
be the appropriate thrttle position. Flight test experience has shown that some
turbopropellerpowered aeroplanes may demonstrate a relatively high positive propeller
thrust at the stall speed with the engines at flight idle. This thrust condition may yield an
unconservative @wer) stall speed. Therefore, just as for pisfpowered aeroplanes,
some dependable method to determine zero thrust should be available for comparison
of zero thrust stall speed and flight idle stall speed or for determination of zero thrust
stall speedResidual jet thrust should be considered. Comparisons of zero thrust stall
speed and flight idle stall speed should be investigated at high and low altitudes. Use of
feathered propellers is acceptable if the feathered stall speeds are found to be
conservaive (higher).
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RPM

V-TAS in KNOTS

Figure 123 ZERO THRUST

(7) Fixed Shaft TurbopropExperience on some fixeshaft turboprop installations indicates
that stall speeds can be evaluated at raiditudes and appear to be totally conservative.
However, if stalls are conduatet altitudes of 1524 m (5 000 ft) or below, the stall speed
can increase dramatically. This occurs because the propeller drag characteristics are a
function of true airspeed, and as true airspeed decreases, the drag goes up substantially
and the flow belnd the propeller on wingnounted engines causes premature inboard
wing airflow separation. In addition, if the horizontal tail and the elevator are exposed to
the same flow, the elevator power is decreased and tends to compound the problem. It
is recommened that stall speeds be +&valuated at low altitudes on all fixed shaft
turboprops to assure that the stall speeds have not increased.

b. Procedures
(1) Instrumentation

()  Test Systemd\s previously mentioned, the production airspeed system is noymall
not sufficiently predictable or repeatable at high angtédsattack to accurately
measure the performance stall speeds of an aeroplane. However, a production
airspeed system should be installed during stall speed tests to define the airspeed
indicator makings required by 23.1545. The performance stall speed test system
utilised in a type certification program should be calibrated to a minimum speed at
least as low as the predicted minimum stall speed anticipated on the test
aeroplane. Test systems thatave been utilised to accurately define the
performance stall speeds include, but not are limited to:

(A) Boom SystemsSwivethead, boommounted, pitotstatic systems with
sufficient freeswivel angle to cover the stall angdé-attack range of the
aeropbne have been found to be acceptable. Some abijiattack
compensated fixed pitot heads have also been found to be acceptable over
a wind tunnel defined anglef-attack range. In all winghounted boom
systems, the boom mounted static source should beeaisi one chord
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length ahead of the wing leading edge. On nbsem mounted systems, it

has been generally accepted that the static source should be at least one and
one-half fuselage diameters ahead of the nose. All boom systems should be
installed in a maner which assures that the boom and boom pispatic

head are structurally sound (both static and dynamic) within the proposed
operating range.

(B) Pitot-Static BombsPitot-static bombs that are stable through the stall
manoeuvres have been found toguide acceptable data.

(C) Trailing ConesA trailing cone static source dynamically balanced with a
swivel head pitot source, or dynamically balanced with a fixed pitot source
of proven accuracy in the stall angléattackrange has been acceptable.
The stability of the cone should be verified during stall tests and throughout
its intended operating range. The length of the cone may need to be
adjusted on individual aeroplane installations to assure cone stability.

(i)  LagEqualisationAll of the systems described in paragraph (i) could involve the use
of long lengths of pressure tubing and the associated pressure lags then occur
whenever speed and/or altitude are changed. Probably the most important
consideration in thesénstallations (on most small general aviation aeroplanes) is
that the test pitotstatic systems should be dynamically balanced. This is easily
accomplished experimentally by putting both the total head and static orifices in a
common chamber and varyinge pressure in the chamber at a rate corresponding
to a 10,2 to 15,2 m/s (2 000 to 3 000 ft/min) rate of descent. Various volumes are
inserted in the total head line until the airspeed indicator has no tendency to move
in either direction from zero durinthe simulated rate of descent. This method
results in approximately the same volume in both systems, and for the same size
tubing, the Reynolds Number of the flow through both lines will be the same. A
dynamically balanced airspeed system has equal ldgpih the total and static
sides. Use of a balanced system simplifies the interpretation of recorded stall time
histories.

(i) Lag CorrectionWhen a balanced test airspeed system is used, it is often
unnecessary to determine the actual amount of lag gemet. When such a
determination is necessary, a method for accounting for lag errors is described in
b! {! wWSTSNBYyOS LlzotAOFdiA2y wmMnncz WYaSl adzN
by W. Gracey, May 1980.

(2) Test

(i) Stall SpeedThe actual test should beommenced with the aeroplane in the
configuration desired and trimmed at approximately 1.5 VS1 or the minimum
speed trim, whichever is greater. The aeroplane should be slowed to about 19
km/h (10 knots) above the stall, at which time the speed shouldeoleiced at a
rate of one knot per second or less until the stall occurs or the control reaches the
stop. Where exact determination of stalling speed is required, entry rate should be
varied to bracket one knot per second, and data should be recorded to #ile
preparation of time histories similar to those shown in figurgIL7The indicated
airspeed at the stall should be noted, using the production airspeed system. Both
the indicated airspeeds and the calibrated stall speeds may then be plotted versus
entry rate to determine the one knot per second values.
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()

(ii)

(iif)

(iv)

(v)

Bomh When using a bomb, caution should be used in recovering from the stall so
that the bomb is not whipped off the end of the hose.

Weight and C.GThe stalling speed should be determined at all weight and c.g.
positions defining the corners of the loading envelope to determine the critical
condition. The highest stall speed for each weight will be forward c.g. in most cases
except for unconventionatonfigurations. Data should be recorded so that the
weight and c.g. at the time of the test can be accurately determined. This can often
be done by recording the time of takeoff, time of test, time of landing, and total
fuel used during the flight.

Power and ConfigurationThe stall should be repeated enough times for each
configuration to ensure a consistent speed. If a correction is to be made for zero
thrust, then the stall speed and power at several power settings may be recorded
for later extraplation to zero thrust.

Control StopsThe elevator up stop should be set to the minimum allowable
deflection. Flap travels should be set to minimum allowable settings.

Data ReductionThe correction involves:

(i)

(ii)

(iif)

Correction for airspeed erra@rlAS to CAS (correct for instrument as well as position
error) when CAS is required.

Correction for weight; multiply the test calibrated stall speed times the square
root of the standard weight divided by the test weight.

w w -
Y

Where Vs = Stall speed (CAS)
Vst = Test stall speed (CAS)
Ws = Standard weight
Wt = Test weight
(CAUTION Do not use for minimum steady flight speed)

The correction for weight shown above applies only where the c.g. is not also
changing withweight. Where c.g. is changing with weight, such as between
forward regardless and forward gross, stall speed should account for this. A straight
line variation between the measured stall speeds for the two weight and c.g.
conditions has been found to km acceptable method.

PARAGRAPH 23.51 TAKEOFF SPEEDS

Explanation The primary objective of this paragraph is to determine the normaltdkepeeds

for nonweight, altitude and temperature limited aeroplanes and for WAT limited aeroplanes
to determine the takeoff speed schedules for all takef configurations at weight, altitude and
temperature conditions within the operational limits selected by the applicant.

For Normal, Utility and Aerobatic category aeroplanes, the rotation speed, ii(MB)ms of

inground effect calibrated airspeed, must be selected by the applicant. VR is constrained by
23.51 (a) as follows:
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(1) Fortwinengine landplanes VR must not be less than the greater of 1.05 VMC or 1.10 VS1,
(2) For singleengined landplaned/R must not be less than VS1; and

(3) For seaplanes and amphibians taking off from water, VR may be any speed that is shown
to be safe under all reasonably expected conditions, including turbulence and complete
failure of the critical engine.

C. For Nornal, Utility and aerobatic category aeroplanes, the speed at 15 m (50 ft):

(1) Twinengine 15 m (5@t) Speed For twinengine aeroplanes, 23.51(b)(1) requires the
speed at the 15 m(50ft) point to be the higher of:

() a speed that is shown to be safe fmwntinued flight (or land back, if applicable)
under all reasonably expected conditions, including turbulence and complete
engine failure; or

(i) 1.1 VMCor
(i) 1.2 VSl.

(2) Single Engine 15 m(50 ft) Speé&ar singleengine aeroplanes, 23.51(b)(2) requires the
speed at the 15 m (50 ft) point to be the higher of:

(i) a speed that is shown to be safe under all reasonably expected conditions,
including turbulence and complete engine failure; or

(i) 1.2VsSl.
(3) Takeoff Speed Investigationsseneral

Investigation of the acceptability of the takeoff speed, and of the associated takeoff
procedure, should include a demonstration that controllability and manoeuvrability in
the takeoff configuration ar@adequate to safely proceed with the takeoff in turbulent
crosswind conditions and maximum approved lateral imbalance.

(4) Singleengine Aeroplane Takeoff Speeidbe takeoff speed investigation should include
demonstration that controllability and manoegtability following engine failure at any
time between liftoff and the 15 m (50 ft) point are adequate for safe landing.

(5) Twinengine Aeroplane Takeoff Speedr twinengine aeroplanes, the investigation
should include a demonstration that the conliability and manoeuvrability following
critical engine failure at any time between{dff and the 15 m (50 ft) point are adequate
for either safe landing or for safe continuation of the takeoff. There will be some
combinations of weight, altitude, aneémperature where positive climb at the 15 m (50
ft) height with one engine inoperative is not possible. Because of this, a satisfactory re
land manoeuvre should be demonstrated. Rotation speed should be scheduled so that
the speed at 15 m (50 ft) is in acdance with 23.51(b)(1).

(6) Multiple Takeoff Weightsi-or those twirengine aeroplanes for which takeoff distance
data are to be approved for a range of weights, and for which the takeoff distance is
based upon takeoff speeds which decrease as the welgtreases, the investigations of
paragraph (3) also should include consideration of the minimum control speed, VMC. The
1.2 VS design limit imposed on VMC by 23.149 is intended to provide a controllability
margin below the takeoff speed that is sufficidar adequate control of the aeroplane
in the event of engine failure during takeoff. Hence, to maintain the intended level of
safety for the lower takeoff speeds associated with the lighter takeoff weights,
investigation of the acceptability of such spisefor compliance with 23.51(b)(1) should
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