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Overview of the proposed amendment® Subject 020%Aircraft general knowledg®

The revision of the 020 subject matteircraft general knowledgéAGK) has added more emphasis on what is relevant to a pilot rather than going in depth
on the technicabspects. The pil@ perspective is the use of a system rather than the technical aspects to engineering level.

This s particularly evident isubject022 YhstrumentatiorQwhere a lot of the technical design of the flight instruments Ibeen substituted by automation
and the use of electronic displays and systems. The emphasis on automation is aimed at increasing the Gaadigisress of automation arah how
the autoflight systems function and interact with other systems. It is bgog evident that in recent times there &deen an increasing number of
incidents relating to automation mismanagement, hence the need to include what is relevant rather than relying on thearetidatige that is based on
legacy principles.

It is chakknging to include automation without becoming typpecifi¢ but theseLearning Objectived O3 have been made using what is common terms
and modes across a range of aircraft makes and models highlighting the common traits and pitfalls. It is advantageotasndidates have the
opportunity to be shown the relevant parts and scenarios usingghtfiimulator or systems trainer to properly reinforce the knowledge and showing the
practicality of this knowledge. It must be highlighted that these devices do not need to be certified in any way and uaky simspler oftthe-shelf
products provided th automation part for aircraft model gesignedrealistically.

It is also advantageous, if not essential, that the instructor has background knowledge and experience with autoflight ®ys&terable to relay the
knowledge in a more efficient and relevananner particularly when it comes to automation mismanagement and potential aircraft state upset.

*
*
*
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SUBJECT 021 AIRFRAME AND SYSTEMS, ELECTRICS, POWER PLANT AND EMERGENCY EQUIPMENT
{ et tf I 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
NE ¥ S NS ATPL CPL|ATPL/| ATPL| CPL =R
IR
020 00 00 00 AIRCRAFT GENERAL KNOWLEDGE
021 00 00 00 AIRCRAFT GENERAL KNOWLED@ERFRAME AND SYSTE
ELECTRICS, POWER PLANT, EMERGENCY EQUIPMENT
021 01 00 00 SYSTEM DESIGN, LOADS, STRESSES, MAINTENANCE
021010100 System design
021 01 01 01 Design concepts
(01) X | Describe the following structural design philosophy: X X X X X Reworded
T safe life;
T fail-safe (multiple load paths);
T damagetolerant.
(02) Deseribe-the-following-system-desighilosephy: X X X X X Reworded
T Reedundancy
Explain the purpose of redundancy in aircraft design.
021 01 01 02 Level of certification
LO-(01) Explain—and—state—thesafety—objectives—associated—with—fg X No practical use
conditions{(AMC-25-1309, Fig- 2).
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
LO{02) Explaintherelationship-between-the probability of afailure-| X X X No practical use
the-severity of the falure effects.
(03) Explain why some systems are duplicated or triplicated.
(04) New Explain that all aircraft are certified according to specificat X New LO
determined by the authority, and that these certificatio
specifications cover aspects such as design, material quality
build quality.
(05) New X |State that thecertification specifications for aeroplanes issued X X New LO
EASA are:
T CS23 for Normal, Utility, Aerobatic and Commuter
Aeroplanes;
T CS25 forlLargeAeroplanes.
(06) New X |State that the certification specifications for rotorcraft issued X X X New LO
EASAre:
T CS27 for Small Rotorcratft;
T CS29 forLargeRotorcraft.
021010200 Loads and stresses
LO(01) Explain-the following-terms: X X X X X No practical use
T stress,
T strain,
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
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Remark:-Stress-is-the-internal-force per-unit-area-inside-a-stry Editorial
part-as-a-result-of-externaHoads—Strain-is-the-deformation-ca Moved after
by-the action—of stress—on-material—lt-is—normally-givenas—t 021010200 (03)

LO{02) Describe- the relationship-between-stress-and-strainfora-meta| X X X X X No practical use

(03) Explain how stress and strain are always present in an ai| X X X X X New LO
structure both when parked and during manoeuvring.

(04) Remark: Stress is the internal force per unit area inside a stru Movedfrom above
part as a resulbf external loads. Strain is the deformation cau and reworded

by the action of stress on a materidt-is—ormallygiven—-as-ti
: i . L 4
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
dimensions-of-the-object.
(05) New Describe the following types of loads that an aircraft may X X X X X New LO
subject to, when they occurand how a pilot may affect the
magnitude:
T adkrdAo ft2FRAT
T REYlIYAO t2FRaAT
T OOt AO f2IRa®
(06) New Describe the areas typically prone to strébat should be give| X X X X X New LO
particular attention during a prélight inspectionand highlight the
limited visual cues that may be evident of any deformation.
021010300 Fatigueand corrosion Combined 02010300
and 021010400
LO(01) Describe- the phenomenon-of fatigue. Coveredn (07)
LO(02) Explainthe relationship-between-the-magnitude of the alterna No practical use
stress-and-the-rumber-of cyeles{S/N-diagram-o\Wohlereurve
LO{03) Explain-the-implication-of stresmncentration-factor. No practical use
(04) New Describe the effects of corrosion and how it can be vis New LO
identified by a pilot during the prélight inspection.
(05) New Describeoperating environments where the risk of corrosior] X X X X X New LO
increased and how to minimise the effects of the environme
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
factors.
(06) New Explain that aircraft have highly corrosive fluids on board as p{ X X X X X New LO
their systems and equipment.
(07) New Explain fatigue, how it affects the useful life of an aircraftd the New LO
effect of the following factors on the development of fatigue:
T corrosion;
T number of cycles;
T type of flight manoeuvres;
T stress level;
T level and quality omaintenance.
021010400 Goxresionintentionally left blank Combined with
021010300
LO(01) Beseribe-the-following-types-ofcorrosion: X X X X X No practical use
T oxidation,
T electrolytic.
LO{02) Describe-the-interactioetweenfatigue—and—corrosion—{streg X X X X X Combined with
corrosion). 021010300 (07)
021010500 Maintenance
021 01 05 01 Maintenance methods: hard time and on condition
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPL CPL|ATPL/| ATPL| CPL _
IR
(01) Explain the following terms: X X X X X Reworded and updated
T hardtime or fixedtime maintenance;
T on-condition maintenance
T  condition monitored.
021 02 00 0Q AIRFRAME
02102 01 00 Construction-and-adttachment methods Reworded
LO(01) X X X X X No practical use
T M#raonocoque;
T semimonocoque;
T cantilever,;
T sandwich, including honey comb;
T truss.
(02) Describe the following attachment methodsed for aircraft part| X X X X X Reworded
and components
T riveting,
T welding,
T bolting,
T pinning,
T adhesives (bonding).
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
LO(03) State-that sandwich-structural parts-need-additional provision X X X X X No practical use
carny-concentrated-loads.
(04) New Explain how the development of a faulty attachment betw( X X X X X New LO
aircraft parts or components can be detected by a pilot during
pre-flight inspection.
021 02 02 00 Materials
LO(01) Explain-the following-material-propetrties: X X X X X No practical use
T elasticity,
T  plasticity,
LO(02) X X X X X No practical use
LO(03) No practical use
(04) X | Explain the principle of a composite materiahd give examples ( X X X X X Reworded
typical composite materials used on aircraft:
T carbon
T glass
T Kevlar.

¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
N Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 9 of 248

*
*
*

* ok

An agency of the European Union



9dzNR LISIYy ! @Al GAZ2Y | bt Hnwco o
(' . WO/T¢! lnm@w! a9 'b5 { . {¢9af{= 9[9/¢wL/ {5 th?

{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPL CPL|ATPL/| ATPL| CPL _
IR
LO(05) Describe-the function-of the followingpmponents: X X X X X No practical use
T Mmatrix, resin or filler;
T fibres.
(06) X |State the advantages and disadvantages of composite mat| X X X X X Reworded
compared with metal alloys by considering the following:
T  strengthto-weight ratio;
T  capability to tailor thestrength to the direction of the load;
T  stiffness;
T electrical conductivity (lightning);
T resistance to fatigue;
T resistance to corrosion and cest
T discovering damage during a gileght inspection.
LO(Q7) State-that the following-areompositefibre materials: X X X X X No practical use
T  Gearbon,
T glass,
T aramid (Kevlar).
(08) New Describe that several types of materials are used on aircraff X X X X X New LO
that they are chosen based on type of structure or component
the required/desiredmaterial properties.
021 02 03 0Q Aeroplane: wings, tail surfaces and control surfaces
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
021 02 03 01 Desigrand-censtruction
LO(01) Describe- the following-types-of construction: X X No practical use
T  Geantilever,
T non-cantilever(braced).
(02) New Describe the following types of design and explain § X X New LO
advantages and disadvantages:
T  highhmounted wing;
T low-mounted wing;
T low-or midset tailplane;
T T-alil
021 02 03 02 Structuralcomponents
(01) Describe the function of the following structural components: X X Reworded
T spar and its components (web and girder or cap);
T rib;
T  stringer;
T skin;
T  torsion box.
021 02 03 03 Loads, stresses and aeroelastic vibratiosugter
(01) Describe the vertical and horizontal loads on the growmd| X X Reworded
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
during normal flight
(02) Describethe loads—inflight for symmetrical and—asymmet X X Reworded
ltions. dering_bot! ical | hori | load
loadsdue to-engine failure.
Describe the vertical and horizontal loads during asymmetric {
following an engine failure for a mukingine aeroplangand how
a pilot may potentially overstress the structure during the fai
scenario.
(03) Deseribe Explainthe principle of flutter, flutter damping an X X Reworded
resonance for the wing and control surfagasad describe possib
countermeasures
(04) Explain the significance on stress relief and flutter of the follow] X X Reworded
T chordwise and spaiwise position of masses (e.g. engin
fuel and balance masses, control balance masses);
T torsional stiffness;
T  bending flexibility;
T fuel-balancing procedures by the pilot during flight.
LO(O5) Beseribe-the-followingesign-configurations: X X Coveredn
T Geonventional (low or mid-set) tailplane; 021020301(02)
T T+aill
021 02 04 00 Fuselage, landing gear, doors, floor, windscreen and windows
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
(01) X |Describe the following types of fuselagenstruction: X X X X X
T monocoque,
T semimonocoque.
(02) Describe the construction and the function of the follow] X X X X X Reworded
structural components of a fuselage:
T frames;
T  bulkhead;
T  pressure bulkhead:;
T  stiffeners, stringers, longerons;
T  skin, doublers;
T floor suspension (crossbeams);
T floor panels;
T firewall.
(03) Describe the loads on the fuselage due to pressurisation. X X
(04) Describe the following loads on a main landing gear:
T touch-down loads (vertical and horizontal)
T taxiloads on bogie gear (turns).
(05) Describe the structural danger of a nes®eel landing with X X
respect to:
T fuselage loads;
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ATPL CPL| ATPL/| ATPL| CPL
IR

T nosewheel strut loads.

(06) Describe the structural danger of a tail strike with respect to: X X
T fuselage and aft bulkhead damage (pressurisation).

(07) Describe the door and hatch construction for pressurised| X X
unpressurised aeroplanes including:

T door and frame (plug type);
T hinge location;
T locking mechanism.

(08) X |Explain the advantages and disadvantages of the folloyy X X
fuselage cross sections:

T circular;

T  double bubble (two types);
T oval

T rectangular.

(09) State-thatExplain whyflight-deck windows are constructed wi| X X Reworded
different layers.

(10) Explain the function of window heating for structural purposes.| X X

(11) Explain the implication of a diregision window
(see CS 25.773(b)(3)).

(12) State the need for an eyeeference position. X X
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{ et t I 0] BK|Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
(13) Explain the functiomf floor venting (blowout panels). X X
(14) Describe the construction and fitting of sliding doors. X X X
021 02 0500 Helicopter: flight controls structural aspects
021 02 05 01 Design and construction
(01) List thefunctions of flight controls.
LO{02) Descrbe-and-explain-the-different thght control-design-conc X X X No practical use
. . .
LO{03) Explain—theadvantages,—disadvantages—and—Hmitations—of X X X No practical use
respective-desighs-abeve.
LO(04) Explainthefunction-of the-synchronised-elevator. X X X No practical use
LO(05) Describe-the-construction-methods-and-alignmenivetftical-ano X X X Reworded
horizontal-stabilisers.
Explain why vertical and horizontal stabilisers may have diff¢
shapes and alignments.
021 02 05 02 Structural components and materials
(01) Name the main components of flight asdntrol surfaces. X X X
(02) Describe the fatigue life and methods of checking for serviceal X X X
of flight and control surface components and materials.
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{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
021 02 05 03 Loads, stresses and aeroelastic vibrations
LO(01) Describeand—explain—wherethe -main-—stresses—are—appliec X X X No practical use
components.
(02) Describe the dangers and stresses regarding safety X X X
ASNIBAOSIFoOATAGE AY FEAIKEG HKS
exceeded.
LO(03) Explain-the procedure for: X X X No practical use

T  Sdtatic chordwise balancing;

T  static spaAwise balancing;

T blade alignment;

T dynamic chordvise balancing;
T dynamic spatwise balancing.

(04) Explainthe processof blade tracking-including: X X X Reworded
T  Tthepre-track method of blade tracking;

T the use of delta incidence numbers;

T  aircraft configuration whilst carrying out tracking;
T factors affecting blad@lying profile;

T ground tracking and Hilight trend analysis;

T use of pitchlink and bladdrim tab adjusments;

T tracking techniques, including stroboscopic and electronic
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Explain that blade tracking is important both to minimise vibra
and to help ensure uniformity of flow through the disc.
(05) Describe the early indications amibrations which are likely to K X X X
experienced when the mairotor blades and tail rotor are out
balance and/or tracking, including the possible early indicat
due to possible fatigue and overload.
(06) Explain how a vibration harmonican be set up in othg X X X
components which can lead to their early failure.
(07) Describe the three planes of vibration measurement, i.e. vert X X X
lateral, fore and aft.
021 02 06 00 Structural limitations
(01) Define andexplain the following maximum structural masses: X X
T  maximum ramp mass;
T  maximum takeoff mass;
T  maximum zerefuel mass;
T  maximum landing mass.
Remark: These limitations may also be found in the relevant p
Ssubjects 031, 032 and 034.
(02) Explain that airframe life is limited by fatigue, created| X X
alternating stress and the number of load cycles.
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(03) Explain the maximum structural masses: X X X
T  maximum takeoff mass.
(04) Explain that airframe life is limited bfatigue, created by loa| X X X
cycles.
021 030000 HYDRAULICS
021030100 Hydromechanics: basic principles
(01) X |Explain the concept and basic principles of hydromechi X X X X X
including:
T  hydrostatic pressure;
T thraolrtQa t16T
T therelationship between pressure, force and area;
T transmission of power: multiplication of force, decrease
displacement.
021 030200 Hydraulic systems
021 03 02 01 Hydraulic fluids: types, characteristics, limitations
(01) X |List and explain the desirable properties of a hydraulic fluid: X X X X X
T thermal stability;
T corrosiveness;
T flashpoint and flammability;
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T  volatility;
T  viscosity.
(02) X |State that hydraulic fluids are irritating for skin and eyes.
LO©O3) List-the-two-ditferent types-of-hydraulicfluids: X X X X X No practical use
T  Synthetic,
T mineral.
LO-(04) State-that different types-of-hydraulic-fluids-cannet-be-mixed. X X X X X No practical use
LO(05) State—that at the pressures—beingpnsidered—hydraulic fluid-| X X X X X No practical use
considered-incompressible.
021 03 02 02 System components: design, operation, degraded modeg
operation, indications and warnings
(01) Explain the working principle of a hydraudicstem. X X X X X
(02) Describe the difference in principle of operation betweer X X X X X Reworded
constant pressure system and a system pressurised onl
specific demandepen-centre)
(03) State the differences in principle of operati@etween a passivy X X X X X
hydraulic system (without a pressure pump) and an ag
hydraulic system (with a pressure pump).
(04) X |List the main advantages and disadvantages of system actuat| X X X X X
hydraulic or purely mechanical means with respect to:
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T  weight,
T size,
T force.
(05) List the mairasersusesof hydraulic systems. X X X X X Reworded
(06) State that hydraulic systems can be classified as either
pressure (typically 800 psi or higher) and low pressure (typic
up to 2000 psi).
(07) State-that the normal-hydraulic pressure of most-large-trans| X X X X X Reworded
roraft] Y
State thata highpressure hydraulic system is normally opera
at 3 000 psi.
(08) X X X X X Reworded
Explain the workingprinciple of a lowpressure (@2000 psi
system.
(09) Explain the advantages and disadvantages of a-pighsurg X X X X X
system over a lowpressure system.
LO-(10) X | X X X X No practical use
T constant pressure pump (swash plate or cam plate);
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T pressure pump whose output is dependent on pu
revolutionsper minute RPN (gear type).
(11) State—that foran—aeroplane,—the power-sources—of a—hydr; X X Reworded
pressure-pump-can-be:
Explain the following different sources of hydraulic pressure,
typical application and potential operational limitations:
T manual,
T engine gearbox;
T electrical,
T  air (pneumatic and rarair turbine);
T  hydraulic (power transfer unit)raeversible motor pumps.
(12) State—that for—a—helicopter—the power—sources—ofa—hydrg X X X Reworded
pressure-pump-can-be:
Explain the following different sources of hydraulic pressure,
typical application and potential operationi@hitations:
T manual,
T engine,
T gearbox,
T electrical.
(13) Describe the working principle and functions of the follow X X X X X Reworded
hydraulicsystem components:
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T reservoir (pressurised and unpressurised);
T accumulators;
T case drain lines and flumboler return lines;
T  piston actuators (single and double acting);
T  hydraulic motors;
T filters;
T  non-return (check) valves;
T relief valves;
T  restrictor valves;
T elector valves (linear and basic rotary selectors, two and
ports);
T bypass valves;
T  shuttle valves;
T fire shutoff valves;
T  priority valves;
T fuse valves;
T pressure and return pipes.
(14) QELX I AY 6K& Ylye GNIFyaLRNI X X
pumps.
(15) Explain how redundancy is obtained by giving examples. X X X X X
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(16) Interpret-the hydraulic system-schematic-appended-to-these| X X X X X Reworded
{to-be-introduced-atalaterdate).
Interpret a typical hydraulic system schematic to the level of d
as found in an aircraftight crew operating manuaFCOM.
@7 Explain the implication of a high system demand.
LO-(18) Explain—the—implication—of a—system—internalleakage—inclyl X X X X X No practical use
hydrauliclock-of piston-actuators.
(29) List and describe the instrumentsnd alerts for monitoring | X X X X X
hydraulic system.
(20) State the indications and explain the implications of the folloy X X X X X
malfunctions:
T  system leak or low level;
T low pressure;
T  high temperature.
021 04 00 00 LANDING GEAR/HEELS, TYRES, BRAKES
02104 01 00 Landing gear
021 04 01 01 Types
(01) X |Name, for an aeroplane, the following different landiggar X X
configurations
T nose wheel,
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T tail wheel.
(02) X |[Name, for a helicopter, thefollowing different landinggear X X X Reworded
configurations:
T nose wheel,
T tail wheel,
T  skids.
021 04 01 02 System components, design, operation, indications and warnir
on-ground/in-flight protections, emergency extension systems
(01) QELX I AY (GKS FdzyOiAzy 2F (KS | X X
T oleo leg/shock strut;
T axles;
T bogies and bogie beam;
T drag struts;
T side stays/struts;
T torsion links;
T locks (over centre);
T gear doors and retraction mechanisms (normal
emergency operatio).
(02) OELI I AY (KS FdzyOliAzy 2F (KS X X X
T oleo leg/shock strut;
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T axles;

T drag struts;

T side stays/struts;

T  torsion links;

T locks (over centre);

T gear doors and retraction mechanisms (normal
emergencyoperation).

(03)

bl YS GKS RAFFSNBYyd O2YLRYSY
RAFINIY LIWSYRSR G2 GKS&asS [ h

(04)

2LISNI GA2Yy O
58a0NA6S (GKS &S| dasy sl 2 T2 199
flFyRAY3 3ISI N

Reworded

(05)

K2a@SHNYRREAGAZ2Y AYRA
YSYGiSR®

c
v »

(06)

SAONRAOGS (GKS @FNAR2dza LINRGSO
NBGNF OlAazy I2AMREGK $ A FNE &SR A Y LI
GAUK 2yS 2NJ Y2NB LINPGSOlUA2Y
T ground lock (pins);

T  protection devices in the geaetraction mechanism.

Reworded
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(07) Explain the speed limitations for gear operation (Mb@&ximum X X
landinggear operating speednd VLEmax landing gear extendg
speed).
(08) Describe the sequence for emergency gear extension: X X X X X
T  unlocking;
T operating;
T  downlocking.
(09) Describe some methods for emergency gear extension includi| X X X X X
T  gravity/free fall;
T  air or nitrogen pressure;
T  manually/mechanically
021 04 02 00 Nosewheel steering: design, operation
(01) 9ELX FAY (GKS 2LSNBKSFgHE EMNBFRW X | X | X X | X
(02) QELX I Ay X T2 NI dzy KISA 20yORYLAI SNE R X X X
FTNOBalG2NAy3a y2aSsS gKSSt o
(03) 55a40NAO6SE F2NJ +y FSNRLEFYS] X | X
aegautsSvray
T differential braking with freecastoring nose wheel;
T tiller or hand wheel steering;
T rudder pedahosewheel steering.
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(04) OELX FAY GKS OSyidGNAyYy3d YSOKI yA
(05) 5STAYS (GKS GSNXY WwWakKayYYeQ |y X X X
y2a8S R (KBKYItAyaeaiaSyo
(06) Explain the purpose of mainheel(body) steering. X X
021 04 03 0Q Brakes
021 04 03 01 Types and materials
(01) 5SA0NAGS GKS o0FaAal0 2LISNY GAYS
(02) {01608 GKS RAFTFSNBYOG YFGSNALIE X | X | X X | X
(03) Beseribe-their-characteristics—advantages-and-disadvantages Reworded
as:
Describe the characteristics, advantages and disadvantag
steel or carbon brake disks referring to:
T  weight;
T temperature limits;
T internaHriction coefficient;
T wear.
021 04 03 02 System components, design, operation, indications and warnir
(01) O QBLIGHKASY f AYAGEFGAZ2Y 2F 0N} X | X Reworded
2LISNF GA2yL+f O2yaSljdsSyoSao
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(02) OELX F Ay K260 (odkid (1SRY | NB X | X X X X Reworded

T  hydraulically

T electrically.
LO(03) . - PIBGHNE G ¢ ABINdzG 4 X | X Reworded
(04) QELX I Ay (KS -AodaNT i Sg RSFS f yo My
LO(05) State-that brakes-can-Hergue-limited. X X No practical use
(06) Describe the function of a brake accumulator. X X X X X
(07) Describe the function of the parking brake. X X
(08) Explain the function dbrakewear indicators. X X Reworded
(09) 9ELI FAY GKS NEISX¥2IBNFANINBKE yd X | X
LO-(10) X X Coveredn (02)

K&RNJ dzft A O
021 04 03 03 Anti-skid
(01) Describe the operating principle of an askid system where th) X X

brake performance is based on maintaining the optimum wh

slip value.
(02) X X Reworded
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02y 3 ARSNAY3Y

QELX I AY (HEQARGO8YWAHINI O2 YL
I SNRLX I yS NBFSNBYyOS &LISSR (2
T  slip ratio for maximum braking performance;

T lockedwheel prevention (potection against deep skid on o
wheel);

T touchdown protection (protection against brakmessure
application during touchdown);

T hydroplane protection.

(03)

DAGS SEIYLXSa 27
LISNF 2 NV iy ROSELX | Ay
Tl A dzNB

i By AR Y LR
i KS 44 XK A

Reworded

02104 03 04

Autobrake

(01)

5330NAOGS GKS 2LISNI GAYy3 LINRY(

(02)

O G-9 ELX I (i K S gakigAiR a @ a i
dzZAAy3 | dzi20N} 1S40

SY Y&Sd

Reworded

(03)

QELX AY GKS RATTSHNEBAEOSSHNSRRBY
2LISNI GA2y 2F +y | dzi2zoNJ} 1S ae
T  OFF (system off or reset);

T  ArmedBisarm (arm: the system is ready to operate und
certain conditions);

Reworded
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T Operativelnoperative—orActivated/Deactivated (applicatic

of pressure on brakes).

(04) New 5SA0ONRO6S K2g |y Fdzi2o0NFX 1S ag X | X New LO
2T RSOSKWRIK228Y (iKS | Y2dzyi 2
| FFSOGSR o0eéyY

T the use of reverse thrust;

T slippery runway.

021 04 04 00 Wheels, rims and tyres

021 04 04 01 Types, structural components and materials, operatio
limitations, thermal plugs

(01) . [585a0NRO0S (KS (RANESFAS NBByQiK (lrealysa X | X X X X
T tubeless;

T diagonal (cross ply);

T radial (circumferential bias).

(02) . [58STFAYS GKS F2ft26Ay3 GSN¥Yavy | X | X X X X
T plyrating;

T tyretread;

T tyre creep;

T retread (cover).

(03) 9ELX Ay (KS FdzyOlia2y 2F GKSN X | X
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(04) OELX FAY GKS AYLX AOFIGA2ya 27
(05) State-thatExplain whyhe ground speed of tyres is limited. Reworded
LO(06) 5S5O0NA6S—YFEGSNALE VR 534 No practical use
FSNRLI+YyS gKSSt o
021 04 0500 Helicopter equipment
(01) QELX IAYy Ft2GFLiGdA2y RSOAOSE |y
(02) 9 ELIGIKARSY RAOI GSRIWEANKEIWBER2Y A
YR | T3GSRSAX QI | KB B/ @28008S5MII S R
021 05 00 00 FLIGHT CONTROLS
021050100 Aeroplane: primary flight controls
Remark—The manual—irreversible —and reversible flight ¢o No practical use
; L , I A
i ical_flial . .
flight control systems-are-discussed-in-021-0504 00.
(01) 5STAYS | WLINAYFNE FfA3IKG 02y X | X
(02) List the following primary flight control surfaces: Reworded
T elevator;
T aileron, roll spoilersflaperon
T rudder.
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(03) List the various means of control surface actuation including: X X
T manual;
T fully powered (irreversible);
T partially powered (reversible).
021 05 01 01 Manual controls
(01) Explain the basic principle of a fully manual control system. X X
021 05 01 02 Fully powered controls (irreversible)
(01) Explain the basic principle of a fully powered control system.
(02) Explain the concept afreversibility in a flight control system.
(03) QELX IAY (GKS ySSR ¥F2NJ I  WTFS]
system.
(04) Explain the operating principle of a stabiliser trim system in a| X X
powered control system.
(05) Explain the operating principle of rudder and aileron trimina| X X
powered control system.
021 0501 03 Partially powered controls (reversible)
(01) Explain the basic principle of a partially powered control syster
(02) OELI I AY gKé | WFSSt ae&aisSvyQ
control system.
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021 050104 System components, design, operation, indications and warnir
degraded modes of operation, jamming
(01) List and describe théunction of the following components of| X X Reworded
flight control system:
T actuators;
T control valves;
T cables or electrical wiring;
T electrical wiring;
T  control surface position sensors.
(02) Explain how redundancy is obtained in primary fligluntrol| X X
systems of large transport aeroplanes.
(03) Explain the danger of control jamming and the means of retaj X X
sufficient control capability.
(04) Explain the methods of locking the controls on the ground| X X
RSAONAOOS2WaANAL B2RD1Q 41 NYAY T
(05) Explain the concept of a ruddeeflection limitation (rudde| X X
limiter) system and the various means of implementation (rug
ratio changer, variable stops, blawack).
021 050200 Aeroplane: secondarslight controls
021 05 02 01 System components, design, operation, degraded modeg
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operation, indications and warnings
(01) 5STAYS | WwWaSO2yRINE FtA3IKG (
(02) List the following secondary flight control surfaces: X X Editorial
T lift-augmentation devices (flaps and slats);
T speed brakes;
T flight and ground spoilers;
T trimming devices such as trim tabs, trimmable horizo
stabiliser.
(03) Describe secondary flight control actuation methods and soy X X
of actuating power.
(04) Explain the function of a mechanical lock when using hydrl X X
motors driving a screw jack.
(05) Describe the requirement for limiting speedsr the varioug X X
secondary flight control surfaces.
(06) For liftaugmentation devices, explain the lcanhiting (relief) X X Editorial
protection devices and the functioning of an atr&traction
system.
(07) Explain how a flap/slabsymmetry protection device functiof] X X Reworded
and describe the implications of a flap/slat asymmetry situatior
(08) Describe the function of an awslat system. X X Editorial
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(09) Explain the concept of control surface bldack (aerodynami¢ X X
forces overruling hydraulic forces).
021 050300 Helicopter: flight controls
(01) Explain the methods of locking the controls on the ground.
(02) Describe maimotor droop stops and hovstatie rotor flapping ig Reworded
restricted.
LO{(03) Describe the need-forlinearand-rotary-controlinputioutput. No practical use
(04) Explain the principle of phase lag and advance angle.
(05) Describe the following fouraxes of control operation, the
operating principle and their associated cockpit controls:
T  collective control;
T cyclic fore and aft (pitch axis);
T  cyclic lateral (roll axis);
T yaw.
(06) Describe the swash plate or azimuth star control systectuding X X X
the following:
T swash plate inputs;
T the function of the norrotating swash plate;
T the function of the rotating swash plate;
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T how swash plate tilt is achieved;

T swash plate pitch axis;

T swash plate roll axis;

T balancing of pitch/roll/collective input® the swash plate t

equalise torsional loads on the blades.

LO(Q7) Describe—the maknotorspider—controlsystem—including—tf X X X Reworded
(08) following:

T  Tthe collective beam;

T  pitch/roll/collective inputs to the collective beam;
T  spider drive.

Describethe operation of the spider control system.

LO(09) Describe the needforcontrol system-interinks—in-particular: X X X No practical use

T  Goollectivelyaw;
T  collectivel/throttle;
T cyclic/stabilator;
T interaction between cyclic controls and horizontal/stabilatc

(10) (-GS GKS YySSR FaNIWFSSE 38 X X X Reworded
control-system.
State the need for artificial feel in a hydraulically actuated fl
control system.
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(12) Describeand explairthe purpose of a trim system. Reworded
LO-(12) Describe-the purpose—of a—cyclic-beamipn—system-that-utilise Coveredn (11)
paralle rim-actuatorsto-enable the pilot tocontrol the-aircraft.
LO-(13) List-and-describe thaifferent types of trim-systems. Coveredn (11)
LO-(14) Explain-the-basic-components-of a-trim-system,-in-patticular: Coveredn (11)
T forcetrim-switch;
T forcegradient;
1  paralleHtrimactuator;
. . . iteh:
. . , ,
system;
T tm-metormndicators.
(15) Describe the different types of control runs. X X X
(16) Explain the use of control stops. X X X
021 0504 00 Aeroplane:fHy-by-wMire (FBW) control systems
(01) Explain that a FBW flight control system is composed of | X X
following:
T LAf20Qa AyLlzi O2YYFYyR 002y
T electrical signalling, including:
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9 pilot input to computer;
1 computer to flight control surfaces;
1 feedback from aircraft response to computer;
T  flight control computers;
T actuators;
T  control surfaces.
(02) State the advantages and disadvantages of FBW system i X X
comparison with a conventional flight control system including:
T  weight;
T pilot workload;
T flight-envelope protection.
(03) Explain why a FBW system is always irreversible.
(04) State-the-existence-of-degraded-modes-of-operation. X X Reworded
Explain the different modes of operation:
T normal law;
T alternate law;
T direct law
(05) New Describe the implications of mode degradation in relation to | X X New LO
workload and flightenvelope protection.
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(06) New Describe the implications for pilot workload during flight in nor| X X New LO
law during the followingcenarios:
T an undetected system error activates the envel
protection;
T  aircraft departs from intended flight path;
T aircraft does not respond as expected to control inputs.
(07) Describe the implications of: X X New LO
T dual control input made bthe pilots;
T the control takeover facility available to the pilots.
021 050500 Helicopter:fHy-by-wWire (FBW) control systems
(01) To be introduced at a later date. X X X
021 06 00 00 PNEUMATICStT PRESSURISATION ANBDRCONDITIONIN
SYSTEMS
021 06 01 00 Pneumatic/bleed air supply
021 06 01 01 Pistonengine air supply
(01) State—the—methodDescribe the meansf supplying air for th{ X X X X X Reworded
pneumatic systems for pisteengine aircratft.
(02) State thatanair supply is required for the following systems: X X X X X Reworded
T instrumentation,
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T heating,
T de-icing.
021 06 01 02 Gas turbine engine: bleed air supply
(01) State that the possible bleed air sources for gabine enging X X X X X
aircraft are the following:
T engine,
T auxiliary power unitAPU,
T  ground supply.
(02) State that for an aeroplane a bleed air supply can be used fg X X
following systems or components:
T anti-icing;
T engine air starteg
T  pressurisation of a hydraulic reservgir
T  air-driven hydraulic pumpgs
T  pressurisation and air conditioning.
(03) State that for a helicopter a bleed air supply can be used fo X X X Reworded
following systems or components:
T anti-icings
T engine air starteg
T  pressurisation of a hydraulic reservaoir.
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(04)

State that the bleed air supply system can comprise the follow X
T pneumatic ducts

T isolation valve

T  pressureregulating valve

T engine bleed valve (HP/IP valves)
T fan-air precooler;

T temperature and pressure sensors.

No practical use for
helicopter

(05)

I I : : . lod tot
{o-be-introduced-atalaterdate).

Interpret a basic pneumatic system schematic to the level of d
asfound in aan FCOM.

Reworded

(06)

Describe the cockpit indications for bleed air systems.

(07)

State Explainhow the bleed air supply system is controlled ¢
monitored.

(08)

ListStatethe followingai-bleedair malfunctions:
T overtemperature,

T  overpressure,

T low pressure,

T overheat/duct leak.

Reworded

021

06 02 00 Helicopter: airconditioning systems

*
* *
* *
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021 06 02 01 Types, system components, design, operation, degraded m
of operation,indications and warnings
(01) Describe the purpose of an apnditioning system.
(02) Explain how an aiconditioning system is controlled.
(03) Describe the vapour cycle aionditioning system including syste
components, design, operation, degraded modes of operation
system malfunction indications.
(04) Identify the following components from a diagram of an- X X X
conditioning system and describe the operating principle
function:
T  air-cyclemachine (pack, bootstrap system)
T  packcooling fan;
T water separator;
T  mixing valves;
T flow-control valves;
T isolation valves;
T recirculation fans;
T filters for recirculation;
T temperature sensors.
(05) List and describe the controls, indications amarnings related tq X X X
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an airconditioning system.

021 06 03 00 Aeroplane: pressurisation and atonditioning system

021 06 03 01 System components, design, operation, degraded modesg
operation, indications and warnings

(01) State Explainthat a pressurisation and an apnditioning systen X X Reworded
of an aeroplane controls:

T ventilation,
T temperature,

T pressure.

(02) StateExplain howhat-in-gererahumidity isaet controlled. X X Reworded

(03) Explainthat the following components constitute a pressurisat]
system:

T  pneumatic system as the power source;
T  outflow valve;

T outflow valve actuator;

T  pressure controller;

T excessive differential pressurelief valve;
T negative differential pressureelief valve.

(04) Explain that the following components constitute X X Editorial
air-conditioning system and describe their operating principles
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function:
T  air-cycle machine (pack, bootstrap system);
T  packcooling fan;
T  water separator;
T  mixing valves;
T flow-controlvalves (outflow valve);
T isolation valves;
T ram-air valve;
T recirculation fans;
T filters for recirculated air;
T temperature sensors.
Remark: The bootstrap system is the onlycaimditioning syster
considered for PaiffCL aeroplane examinations.
(05) Describe the use of hot trim air. X X
(06) Define the following terms:
T cabin altitude;
T cabin vertical speed;
T differential pressure;
T ground pressurisation.
(07) Describe the operating principle of a pressurisasgstem. X X
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(08) Describe the emergency operation by manual setting of| X X
outflow valve position.
(09) Describe the working principle of an electronic capiassurg X X
controller.
(20) State how the maximum operating altitude determined.
(12) StateExplain X X Reworded
T whythe maximum allowed value of cabin altitugelimited
T a typical value of maximum differential pressure for I3
transport aeroplane$8-te-9-psi)
T the relation between cabin altitude, the maximum differen
pressure and maximum aeroplane operating altitude.
(12) X X Reworded
Explain the typical warning on a transport categaixcraft when
cabin altitude exceeds 10 000 ft.
(13) List and interpret typicalthe indications of the pressurisatiq X X Reworded
system.
(14) New Describe the main operational differences between a blagd X X New LO
driven air-conditioning system and an electrically driven -
conditioning system as found on aircraft without engine bleeq
system.
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021 07 0000 ANTHCING AND DECING SYSTEMS
021070100 Types, design, operation, indications anglarnings, operational
limitations
(01) Explain the concepts of deing and anticing.
(02) Name the components of an aircraft which can be protected f
ice accretion.
(03) State that on some aeroplanes the taibes not have an ie¢ X X
protection system.
(04) State the different types of aniting/deicing systemsand| X X X X X Reworded
describe their operating principléhotair-electrical—fluid)
T hot air,
T electrical
T fluid.
LO(05) Deseribe-theperating-principle-of these-systems. X X X X X Combined with (04)
(06) Describe the operating principle of the inflatable boot-ideng
system.
021 07 02 00 Icewarning systems: types, operation, and indications
(01) Describe thedifferent operating principles of the following if X X
detectors:
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T mechanical systems using air pressure;
T electromechanical systems using resonance frequencies.
(02) Describe the principle of operation of iae&arning systems. X X
021 07 0300 Helicopter bladeheating systems
(01) Explain the limitations on blade heating and the fact that on s X X X
helicopters the heating does not heat all the magtor blades a
the same time.
021 08 00 00 FUEL SYSTEM
021 0801 00 Piston engine
021 08 01 01 Fuel: types, characteristics, limitations
(01) State the types of fuel used by piston engifdiesel—AVGA{ X X X X X Reworded.
MOGASHNd their associated limitations: Editorial
T diesel,
T JETA1L (for highcompression engines),
T AVGAS,
T MOGAS.
(02) State the main characteristics of these fuels and give typical v| X X X X X
regarding their flash points, freezing points and density.
021 08 01 02 Design, operation, system componentadications
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(01) State the tasks of the fuel system.
(02) Name the following main components of a fuel system, and ¢
their location and their function.
T lines;
T boost pump;
T  pressure valves;
T filter, strainer;
T tanks (wing, tipfuselage);
T ventsystem;
T  sump;
T drain;
T fuel-quantity sensor;
T temperature sensor.
(03) Describe a gravity fuel feed system and a pressure feed X X X X X
system.
(04) Describe the construction of the different types of fuel tanks | X X X X X
state their advantages and disadvantages:
T  drum tank,
T bladder tank,
T integral tank.
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(05) Explain the function of crodeed.
(06) 5SFAYS GKS GSNXY Wdzydzal of S T4d
(07) List the following parameters that armonitored for the fue
system:
T  fuel quantity (lowlevel warning);
T fuel temperature.
021 08 02 00 Turbine engine
021 08 02 01 Fuel: types, characteristics, limitations
(01) State the types of fuel used by gas turbine engi@&IAJERL,| X X X X X Editorial
JETB)
T JETA,
T JETA1L,
T JETB.
(02) State the main characteristics of these fuels and give typical v| X X X X X
regarding their flash points, freezing points and density.
(03) State the existence of additives for freezing. X X X X X
021 08 02 02 Design, operation, system components, indications
(01) State-the-task&xplain the functioof the fuel system. Reworded
LO{02) Name-themain—components—of -a—fuel-system,—and-state—tlf X X X X X Reworded and editorial ir
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lecation-and-theirfunction: next line.

T lines;

T  centrifugal boost pump;

T  pressure valves;

T fuel shutoff valve;

T filter, strainer;

T tanks (wing, tip, fuselage, tail);

T bafflers;

T  sump;

T ventsystem;

T drain;

T fuel-quantity senso;

T temperature sensor;

T refuelling/defuelling system;

T fuel dumpljettison system.
(02) Name the main components of the fuel system and state §{ X X X X X Reworded

location and their function:

T  trim fuel tanks;

T bafflers;

T refuelling/defuelling system;
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T fuel dumpl/jettison system.
Remark: For completion of lisee 021 08 01 02 02.
(03) Interpretthe fuelsystem schematic-appendedtothese 1 0s. X X X X X Reworded
Interpret a typical fuel system schematic to the leveldetail as
found in an aircraft FCOM.
(04) Explain the limitations in the event of loss of booster pump | X X X X X
pressure.
LO(05) Describe-the constructionof the different types of fuel tanks | X X X X X Duplicaton of
state- theiradvantageand-disadvantages: 021080102 (04)
T  drumtank,
T bladdertank,
T iategraltank.
LO(06) Explain-thefunction-of crodeed-and-transter. X X X X X Duplicaton of
021080102 (05)
LOHO7) 58FA VS GKS GSNY Wdzydzall 6t S Fd X | X X X X Duplicaton of
021080102 (06)
LO(08) 55a0NARGS (GKS dzaS FyR Liz2N1}R g X | X X X X No practical use
AYRAOFG2NERO @ for helicopters
(09) QELX I AY (GKS O2y&aARSNIGAZ2YaA X X X X X Reworded
I YREAMKRGFSRE Ada TFTdzyOlAazyo
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LO(10) List the following—parametersthat are—monitored—for thef| X X X X X Duplicaton of
system: 021080102 (07)
T fuelguantity (lowlevelwarning);
T fueHtemperature.
021 09 00 0Q ELECTRICS
Remark: Any reference to direction of current flow shall be New remark
the conventional current flow, i.e. from positive to negative.
021090100 General, definitions, basic applications: circuit breakers, Ig
circuits.
021 0901 01 Static electricity
(01) Explain static electricitgnd describe the flying conditions wheg X X X X X Reworded
aircraft are most susceptible to builth of static electricity
(02) Deseribe-a-static-dischargerand-explain-itspurpose. X X X X X Reworded
Describe a static discharger and explain the following:
T their purpose;
T typical locations;
T LIAf2G6Qa NRtS 27F 2fight Binertoy. 3
(03) Explain why an aircraft must first be grounded beff X X X X X
refuelling/defuelling.
., ¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®

Page 52 of 248




9 dzNB LIS | vy

I AL GAZ2Y |

{1 . wWo/t¢! lnm@w! a9 !

bs {.{¢9

a{ X

9[ 9/ ¢wL/ { = t

bt Hnwcoo
h2

Z ~=
bﬂ> (07
-+
w —
zZ -
b’) (@]}

BK

Syllabus details and associated Learning Objectives

Aeroplane Helicopter

ATPL CPL| ATPL/

IR

ATPL

CPL

CBIR(A
& EIR

Comments

(04)

Explain the reason for electrical bonding.

X

021 09 01 02

Direct current(DC)

Reworded

(01)

State-thatacurrentcan-only-flow-ina-closed-circuit.
Explain the termdirect currenfXDC) and state that current cal
only flow in a closed circuit.

Reworded

(02)

Explain the basic principles of conductivity and give exampl
conductors, semiconductors and insulators.

(03)

I . inciple_ahechanical ( le_rocker.
and-pull;—hermos;time-and-proximity-switches.

Describe the difference in use of the following mechar
switches:

T toggle switch;
T  rocker switch;
T  pushbutton switch;
T  rotary switch.

Explain the difference in observing theiate (e.g. ON/OFF) a
why some switches are guarded.

Reworded

(04)

measdrerment.

Define voltage and currenand state their unit of measurement.

Reworded
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(05) X |9ELX FAY hKYQa fl¢6 Ay lidzZt Al
(06) X |Explain the effect on total resistance when resistors are conng
in series or in parallel.
(07) X |State that resistances can have a positive or a negl X X X X X
temperaturecoefficient (PTC/NTC) and state their use.
(08) 58FAYS WSESOGNROLE 2N} +HVR| X | X X X X Reworded
the-unitof-measurement.
Define electrical power and state the unit of measurement.
LO09) Defirethet-S NN —WS{ SOGNA O FASERO X | X X X X No practical use
. . , ”
{Electromotive-Force (EMF)).
(10) X |9ELX Ay GKS (&dladxplain@He ude 6ffaicdpati X X X X X
as a storage device.
021 09 01 03 Alternating current(AC) Reworded
(01) 9ELIE Ay GKS GSNN¥ WHEGSNYFGAY X | X X X X Reworded
Explain the term#liternating currenf{AC) and compare its use
DC with regard to complexity.
(02) Define-the-term-phase’. X X X X X Reworded
Define the termPhasé€and explain the basic principle of sing
phase and thregohase AC.
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(03) X X X X X Reworded
State that aircraft can use singhase or thregphase AC.
(04) 58SFAYS WIENBEdzSyY 08 Q Ay  lida X X | X X X X Reworded
measurement.
Define frequency and statthe unit of measurement.
LO(05) Explain-the-use-of a-patticularfrequency-in-aircraft. No practical use
(06) X |5STAYS WLKIaS aKATLQ Ay |jdz f
021 09 01 04 Resistors—capacitors—inductaneeil Intentionally left blank No practical use
LO(01) 5S35 O0NA6S—GKS NEE+HGA2y 88SG6S| X | X X X X No practical use
NE&AGG2NI A |y '/ k5/ OANDdzA
LO(02) X | X X X X No practical use
LO(03) X X X X X No practical use
021 09 01 05 Rermanent-magnretdntentionally left blank No practical use
LO(01) QELIH LAy (kS GSNY WYIF3IySGiraod # No practical use
LO{02) State-thepattern—and-direction-of the-magnetic flux—outside No practical use
magneticpoles-and-inside-the-magnet.
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021 0901 06 Electromagnetism

(01) State that an electrical current produces a magnetic fiald| X X X X X Reworded
define-the direction-of that field

(02) Describe how the strength of the magnetic field changes with X X X X X Reworded
magnitude of the currenif-supperted-by-a-ferromagneticcare

(03) Explain the purpose and the working principle of a solenoid.

(04) Explain the purpose and the working principle of a relay.

(05) Explain the principle of electromagnetic inductiand how ong X X X X X Reworded
electrical system may affect another

LO(06) List-the parameters-affecting-the-inductance-ofa-coil. X X X X X No practical use

LO(07) Listthe parameters-affectingpe-induced-voltage-ina-coil. X X X X X No practical use

021 09 01 07 Circuit breakers

(01) Explain the operating principle of a fuse and a circuit breaker. | X X X X X

(02) Explain how a fuse is rated.

LO{03) X X X No practical use

(04) X X X X X Reworded
Describe the principal difference between the following type
circuit breakers:
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T thermal circuit breakesensing magnitude of current
T  magnetic circuit breakesensing direction of current

(05) New Describe how circuit breakers may be used to reset air] X X X X X New LO
systems/computers in the event of system failure whgart of al
described procedure.

021 0901 08 Semiconductors and logic circuits

(01) State—the differences—between—semiconductor—materals—| X X X X X Reworded

Describe the effect of temperature on semiconductors with reg
to function and longevity of the component.

LO{02) State-the principal-function—of diodes,—such-asrectification | X X X X X No practical use

LOO3) State-theprincipal-function-of transistors,—such-as-switching| X X X X X No practical use

(04) ExplainDescribethe following five basitogicfunctions,as used i X X X X X Reworded
aircraft FCOM documentation, and recognise their schen
symbols ANBOR-NOT-NOR-anrd-NAND.

T AND:
T OR;
T NOT:
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T NOR;
T NAND.
LO(05) Describe theirassociated-symbols. X X X X X Combined with (04)
(06) Interpret-logic-diagrams-using-a-combination-of these-funetiony X X X X X Reworded
Interpret a typicallogic circuit schematic to the level of detail
found in an aircraft FCOM.
021 09 02 0Q Batteries
021 09 02 01 Types, characteristics and limitations
(01) State the function of an aircraft battery.
(02) Name the types of rechargeable batteries used in aireraft X X X X X Reworded

T leadacid,

T  nickelcadmium,
T lithium-ion,

T  lithium-polymer.

(03) Compare leadacid—and—nicketadmivm—{(NiCd)—batteriesthe| X X X X X Reworded
different battery typeswith respect to: weight—voltage—lea
behaviour. liccl __ chavgi I istics—_t
rhaway-and-storage-life.

T load behaviour,

T charging characteristics,
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T  risk of thermal runaway.

(04) 9ELIH Ay GKS GSNY wOStt @2t it X | X X X X Reworded
Explain the term€ell voltag&and describe how a battery m
consist of several cells that combined provide the desirable vo
and capacity.

LO(05) State-thata-battery is composed-of severalcells. X X X X X Combined with (04)

(06) Explain the difference between battery voltage and charg
voltage.

LOB7) State-the-chargingvoliage that correspondswith-different-bat - X X X X X No practical use
voltages.

(08) 5STAYS GKS GSNXY WOl LI OAaGe off X X X X X
measurement used.

(09) State the effect of temperature on battery capacitgnd| X X X X X Reworded
performance

LO-(10) State—the—relationship—between—voltage —and—capacity—w X X X X X No practical use
batteries-are-connectedin-seres-orinparallel.

(11) State that in the case of loss of all generated power (battery p¢ X X X X X

only) the remaining electrical power is tirfienited.

(12) New Explain how particularly lithiustype batteries pose a threat { X X X X X New LO
aircraft safetyand what affects this risk:
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T numbers of batteries on board an aircraft including th
brought on board by passengers;

T temperature, both battery and environment;

T  physical condition of the battery;

T  battery charging.
(13) New Describe howto contain a battery thermal runaway highlighti| X X X X X New LO

the following:

T how one cell can affect the neighbouring cells;

T challenges if it happens in an aircraft during flight.
02109 03 00 Generation

Remark: For standardisatiopurposes, the following standa] X X X X X Reworded

expressions are used:
T DC generator: produces DC output;

T DC alternator: produces AC, rectified by integrated rectif
unit, the output is DC;

T DC alternator: producing a DC output by using a rectifier;
T AC generator: produceAC output;
T starter generator: integrated combination of REgenerator

with-DCeutputand a starter motousing-battery BDC
T permanent magnet alternator/ generatorselfexciting AC

generator.produces-ACoutput-without-field-excitation-us
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a-permanentnagnet
021 09 03 01 DC generation
(01) Describe thebasicworking principle of a simpl®C generator d X X X X X Reworded
DC alternatoand-name-its-main-components
LO(O2) State-in-gualitative-terms-how-voltagiepenc he-pumber( X X X X X No practical use
windingsfield strength, RPM-and-lgad.
LO(03) List-the-differences-between-a DC-generatorand-a- bDCalter X X X X X No practical use
(04) Explain the principle of voltage contrahd why it is required X X X X X Reworded
(05) Explainwhy reverse current flow from-the battery to- the-genery X X X X X Reworded
mustbe prevented.
Explain the purpose of reverse curremrotection from the
battery/busbar to the alternator.
(06) 5S& ONRDISRABF GAYy3I LINARYOALX S| X | X X X X
a0lFaS AdGa LizNL1RZ2aSo
021 09 03 02 AC generation
(01) Describe-the-components-ofthree-phase-AC-generatorand-t| X X X X X Reworded
Describe the working principle of a brushless thpimse Al
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generator.
(02) State that the generator field current is used to control voltage
(03) Reworded
State the relationship between output frequency and the RPN
an AC thregphase generator.
(04) Explain the term W g FFiNEldzSy O YBdmehS/Nwilg X | X X X X Reworded
generato
LO(05) X X X X X No practical use
LO(06) X X X X X No practical use
(07) List the following different power sources that can be used fo X X
aeroplane to drive an AC generator:
T engine,
T APU,
T RAT,
T hydraulic.
(08) List the followingdifferent power sources that can be used fo X X X
helicopter to drive an AC generator:
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T engine,

T APU,

T gearbox.
021 09 03 03 Constantsyeed dbrive (CSD) andntegrated dbrive gGenerator

(IDG) systems
(01) Describe the functioand-theworkingprineipleof a CSD. X X Reworded
(02) Explain the parameters of a CSD that are monitored. X X
(03) Describe the functioand-the-working-principlef an IDG. X X Reworded
(04) Explain the consequences of a mechanitistonnection during X X

flight for a CSD and an IDG.
02109 03 04 Transformers, transformer rectifier unitffRU) static inverters Reworded
(01) State the function of a transformesnd-its-operating-principle X X X X X Reworded
(02) State—thefunction—of aTransformer—Rectifier Unit (TRU) Reworded

operating-principle-and-the-voltage-output.

State the function of a TRU and its purpose, including typ

output.
(03) State-thefunction-of static-invertersthedperatingprinciplean( X X X X X Reworded

the-voltage-output.

State the function of a static inverter and its purpose, inclu
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type of output.
021 09 04 00 Distribution
021 09 04 01 General
(01) Explain the function of busbarbus-{bus-bar) Reworded
(02) Describe the function of the following buses: Reworded

T  main bus,

T tie bus,

T essential bus,

T emergency bus,

T ground bus,

T battery bus,

T hot (battery) bus

T AC bus

T DC bus

T emergency AC and/or DC hus

T essential AC and/or DC Qus

T battery bus

T  hot bus

T ground servicing/maintenance bus.
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(03) State that the aircraft structure can be used as a part of| X X X X X
electrical circuit (common earth) and explain the implications
electrical bonding.
(04) Explain the function of external power.
(05) State that a priority sequence exists between the different sou
of electrical power on ground and in flight.
(06) lntroduceExplaini KS G SNY Wt 2R akKFNARY X | X X X X Reworded
LO(Q7) Explain—that load—sharing—is—always—achieved—during—pal X X X X X No practical use
operations.
(08) Reworded
(09) X X X Reworded
Describe typical systems that can be shed in the event of a
failure, such as passenger entertainment system and galley p¢
(20) Interpret-an-electricabystem-schematic(appended-to-these LO X X X X X Reworded
Remark:—The-systedeseribed-is-a-splitsystem.
Interpret a typical electrical system schematic to the level of d
as found in an aircraft FCOM.
(11) New Explain the difference between a supply (e.g. generator) fa X X X X X New LO
and a bus failurgand the operating consequences of either.
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021 09 04 02 DC distribution
(01) Describe a simple DC electrical system of a sieigégne aircraft. X X X X X
(02) Describe a DC electrical system of a meiijine aircrafi
(CS23/CS27) including the distribution consequences of los
generator(s) or bus failure.
(03) Describe the DC part of an electrical system of a transport ail X X X X X
(CS25/CS29) including the distribution consequences of los
DCsupply or bus failure.
(04) Give examples of DC consumers. X X X X X
021 09 04 03 AC distribution
(01) Describe-the-AC-electrical system-of atransportaircraft for| X X X X X Reworded
and-parallel-operation.
Explain the difference imprinciple of operation for a split A
electrical system and a parallel AC electrical system.
(02) Describe-the-distribution-conseguences of: X X X X X Reworded
T  APU electrical supply and external power priority switchin
T loss of (all) generator(s);
T  busfailure.
Describe the following distribution consequences:
T power transfer between different power supplies;
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T  power transfer in the event of a supply failure;
T loss of all normal AC supplies.
(03) Give examples of AC consumers.
(04) Explain the conditions to be met for paralleling AC generators.
(05) QELIH Ay (KS GSNNME WNBLHE | YR Reworded
State that voltampere (VA) is the unit for total power consume
an AC system.
(06) X |State thatthe effect ofreal and reactive loads are compensat{ X X X X X Reworded
for in the case of paralleled AC generators.
021 09 04 04 Electrical load management and monitoring systems: automg
generators and bus switching during normal andailure
operation, indications and warnings
(01) Give examples of system control, monitoring and annuncig X X X X X Reworded
using the following terms:
T generator control unit (GCU) for monitoring generator out
and providing network protection;
T exciter contactor/breaker/relay for control of generatc
exciter field;
T generator contactor/breaker/relay for connecting t
generator to the network;
T bustie contactor/breaker/relay for connecting busbg
., ¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
N Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 67 of 248




9 dzNB LIS | vy

I AL GAZ2Y |

bt Hnwcoo

*
*
*

* ok

*
*

An agency of the European Union

Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.

{! . W9/t¢! lnm@w! a9 !'b5 {, {¢9a{= 9[9/¢wL/{Z th?2
{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
together;
T generator switch on the flightleck for manual @ntrol of
exciter contactor;
T IDG/CSD disconnect switch on the fligleick for mechanic:
disconnection of the generator;
T bustie switch on the flightdeck with AUTO and OFF positi
only.
(02) X X X X X Reworded
T Ddistribution,
T  monitoring,
T protection (overloading, over/undervoltage, incorre
frequency).
Describe, for normal and degraded modes of operation,
following functions of an electrical load management systen
ground and in flight using the terms in 021 09 04 04 (01):
T  distribution;
T  monitoring;
T  protection in the event of incorrect voltage;
T  protection in the event of incorrect frequency;
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T  protection inthe event of a differential fault.
(03) State-which-parameters-are used-to-monitoran-electrical-syy X X X X X Reworded
forparallel-and-splitsystem-eperation.
Explain the difference in monitoring required for a parallel
system compared to aplit AC system with regard to synchronis
the output from the various supplies.
(04) Deseribe-how-batteries-are-monitored. X X X X X Reworded
Describe the requirement for monitoring the aircraft batteries.
(05) X X X X X Reworded
Explain the importance of monitoring the battery temperature
nickekcadmiumand lithiumtype batteries.
(06) Interpret various different ammeter indications of an amme X X X X X
which monitors the charge current of the battery.
02109 0500 Electrical motors
021 09 05 01 General
(01) {GFrGS GKIFIGO GKS LizN1R2asS H% SO X X X X X
SySNHe Ayi2 YSOKIyAOlIt SySNH
(02) New {GrasS G4KFG oSOl dzéS 2F GKS a|] x| X X X X New LO
St SOGUNRO Y2032NJ YI 0S O2Y0oAYy
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(03) New QELX AY (KIG G(RSGENYVEySa &RE New LO
NB lj dzA NB R SFe g &dH NG AlES F2¢6 € 2
T small turbine engines may be able to use the battery f
very limited number of start attempts;
T large turbine engines require one or more power sour
either external or orboard.
021 09 05 02 Operating principle
(01) 9ELIHE Ay G KS 21ISNFGAY I LINRY Ol X | X X X X Reworded
~ A = X1 »: IIIJIEA :.'. ;"IFI;II\; :a
SELISNASYOSE + [ aNBydi kSt SOGN
55a0NARO6S (KIFIG GKS G2NJjdzsS 27
0KS adzlJ ASR @2t a4l 3S FyR Odz
GAGKAY GKS YIOKAySo®
(02) {GrdS GKIdG St SCANKGINEGNIYR/MG2IN&E X | X Reworded
(03) New 9ELX I AY (GKS O2yasSljdsSyodSa 27 X X X New LO
T  rotor seizure
T  rotor runaway.
021 09 05 03 Components
(01) blFrYS (GKS F2tft26Ay3 02 YLRBRSVS| X X X X X Reworded
GKSANIYFdzy OGA2Y
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T  rotor (rotating part ofan electric motor);

T  stator (stationary part of an electric motor).
021 10 000Q PISTON ENGINES

Remark: This topic includes diesel engines and petrol engines
021100100 General
021 1001 01 Types ofnternal-combustion engines: basic principles, definitio
(01) 5STAYS GKS F2ft2¢6Ay3a GSN¥a I X X X X X Reworded

T RPM,;

T torque;

T  mManifold aAbsolutepPressure (MAP);

T  power output;

T  specific fuel consumption;

T mechanical efficiency, thermal efficiencyyvolumetric

efficiency;
T compression ratio, clearance volume, swept (displa
volume, total volume.
LO(02) Describe- the-influence-of compressionratio-on-thermal-efficien X X X X X
021 10 01 02 Engine: design, operatiorgomponents and materials
(01) 5S5O0NA6S— G KS FEt26Ay3 YAV X | X X X X Reworded
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FdafOlA2y ®
T  Gerankcase,
T crankshaft,
T  connecting rod,
T  piston,
T  piston pin,
T  piston rings,
T cylinder,
T cylinder head,
T valves,
T valve springs,
T pushrod,
T camshaft,
T rockerarm,
T camshaft gear,
bearings.
5SA0ONROGS GKS o6FaAl0 2LISNI GAYT
LOH02) S S S 3 SR 2N X | X X X X No practical use
T  GCerankcase,
T crankshaft,
¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
'.*“.' Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 72 of 248




9dzNR LISIYy ! @Al GAZ2Y | bt Hnwco o
{! . W9/t¢! lnm@w! a9 !'b5 {, {¢9a{= 9[9/¢wL/{Z th?2
{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
T  connecting rod,
T  piston,
T  piston pin,
T cylinder,
T cylinder head,
T valves,
T camshatft.
(03) bFYS FTYR ARSY(GAFe (G(KS @GFNR2( X | X X X X Reworded
02 Ot AYRSNYRNNKGASY SRDI yIita
15 1
T horizontal opposed,
T in line,
T radial,
T andworking cycldgfour stroke: petrol and diesel).
LO(04) 5S$5ONA6-8GH&S KBy ISET GKS—GF X | X X X X No practical use
AA VAV T BdNAVI G KS T2 daNI 5N
68 0f So
LO(05) QELI LAy (KS YIEAY RAFFSENBYOS] X | X X X X No practical use
(06) 5Sa0NA6S (GKS RAFFSNBYyOSa o) X | X | X X X Reworded
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Sy3aAySa ¢AGK NBaLSOu dG2vy
T  means ofignition;
T maximum compression ratio;
T regulatingair or mixture supply to the cylinder;
T  specific power output (KW/KQ);
T thermal efficiency;
T  pollution from the exhaust.
0211002 0Q Fuel
021 10 02 01 Types, grades;haracteristics, limitations
(01) blrYS GKS GeL)lS 2F FdzSt dzaSR X X X X X
6! +D! {0 D
(02) b+ ¥S GKS (81353 2F Fdz28¢F dza SR | X | X X X X Reworded
blrYS GKS (eLlS 2F F@&St iy2N¥R
OWOmoO O
(03) 5STAYS GKS GSN¥Y w20iGlyS NI GA
LO(04) 555 ONA6S—HKS 02 Yodza-8yaiySIND X X X No practical use
62ik LISGNRE LyR RASASE Sy3ahy
LO{05) 5S8FAYS GKS GSN¥—WFEEYS FNRY| X | X X X X No practical use
RELISYRAY I LI WI FRAE GHIBE T2 NI LIS {
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(06) 5STAYS GKS GSN¥Y WRSG2ylFGA2yqd X | X X X X
RSG2y A2y T2R 923K 35T MNRS & @
(07) 5STAYS (KSIIASNA2 WAINBBYR RSaON X | X X X X
2F AMPAGAZ2Y F2NI 620K LISGNRT
(08) LRSyGATe GKS O2yRAGAZYyA |y X | X X X X
RSG2y I A2y FRWNS AIB G NP f
(09) 55a0NROS K2¢g RSG2ylFGA2Y Ay L
LO(10) b+ ¥S (RSGRYHEA2ZY ISHNRBE Fds5¢ No practical use
(11) 5540NAGS GKS YSiK2R GKE& T @bt
o2y isSydo
(12) {GFrasS GKS (G@LRAOIf @I tdzS 27 X X X X X
RASaSt ¥Fdz5t o
(13) Explain volatility, viscosity and vapour locking for petrol and d X X X X X
fuels.
021100300 Engine fuel pumps
(01) BeseribeExplainthe need for a separate engirdriven fuel pump. Reworded
LO{02) Listthe differenttypes-of-enginériven-fuel pumps: No practical use
T  Cgear type,
T vane type.
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021100400 Carburettor/injection system
021 10 04 01 Carburettor: design, operation, degraded modes of operati
indications and warnings
(01) {GFGS GKS LJzN1}2asS 2F I OF Nbd
(02) 5Sa0ONRGS GKS 2LISNI (A yHE 21LINR y
Ol ND dzNB G § 2 N3p
LOH03) 5S5O0NA6S GKS YSHK2R 2F | OKAY X | X X X X No practical use
(04) 5SA0ONAROGS GKS YSUOUK2Ra 2F 2040l
2LISNI GAY 3 Sy3aAy S A22vA IONI a3 SHdAiRA
(05) 5Sa0ONRO0S GKS YSiK2Ra 2F 200K X | X X X X
2LISNI GAY3 fGAGdZRS NI y3aASo
(06) OELI I AY (KS Liddz2NLR2&S |yR (KS| X | X X X X
LJdzY LJo
(07) QELX AY (KS LidzN1L}2&asS 2F LR2s6SN X X X X X
(08) 5Sa0NRO0S (GKS TFdzyOlAazy 27F (KSY
(09) Explain the effect of carburettor heat on mixture ratio and poy X X X X X
output.
(10) Explain the purpose arttie operating principle of a primer pumg
(11) Discuss other methods for priming an engine (acceleration pur
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(12) Explain the danger of carburettor fire, including correc| X X X X X
measures.
021 10 04 02 Injection: design, operation, degraded modes of operati
indications and warnings
LO(01) 5S5O0NA6S—GKS 246 INSaGadNES | X | X X X X No practical use
v\\v.’.SA:: Ivgv - 7 . - '-f
ZO0KSYLEGdAO RAIFANI YO
(02) QELJX I Ay KISy R REAN HT13 N\IS&OIS | AyY X X X X X Reworded
aeaiusSy O2YLI NBR gA0K I OF Nbd
LO(03) X | X X X X No practical use
LO(04) X | X X X X No practical use
LO(05) X X X X X No practical use
LO(06) X | X X X X No practical use
Fdarod Ay 2F (KS F2ft26Ay3q 02
T  Hpigh-pressure fuel injection pump;
T commonvrail principle;
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T fuel lines;
T fuel injectors.
021 10 04 03 Icing
(01) 5SaO0ONROS GKS OlFdzasSa I ¥RRSEKY X | X X X X
G2 6S GF1Sy AT OFNDBddzZNBGG2NI A
(02) bFYS GKS YSGS2NRf23A0Ft O2yH X | X X X X
YI& 200dzN¥p
(03) 5Sa0NRO0S (GKS AYyRAOFIGA2ya 2F| X | X
02GRAESR LAGOK IyR | O2yaily
(04) 5SAa0ONROS GKS AYyRAOFGAZ2YA 27 X X X
KSt AO2 LI SN
(05) 5SEaO0ONRO0S (GKS AYRAOFGA2ya 4] X | X X X X
OF ND dzNB G G2 NJ KSI i ARBSLIS\VAR ALYNSS a2
(06) QELX I AY G(KS NBlFL&azy F2N GKS X X X X X
aeaitsSya yR RSaONRoOS Ada 2LIS
(07) State the meteorological conditions under which inductgystem X X X X X
icing mayoccur.
021100500 Cooling systems
021 10 05 01 Design, operation, indications and warnings
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(01) {LISOATEe (GKS NBFrazya F2N O022f X | X X X X
(02) Describe the design features to enhance cylindercainling for
aeroplanes.
(03) Describe the design features to enhance cylinder air coolin X X X
helicopters (e.g. engindriven impeller and scroll assemb
baffles).
(04) Compare theadvantages—oflifferences betweerliquid- and air| X X X X X Reworded
cooling systems.
(05) LRSYGATe 0KS OefAyRSNI KSIR| X X X X X
SyairysS 022ftAy3o
(06) 5SA0ONAROGS (KS TFdzyOlAz2y FyR GK X X
021 1006 00 Lubrication systems
021 10 06 01 Lubricants: characteristics, limitations
(01) 5SA0ONAROGS (KS (SN¥Y wgaralOzariddg X X X X X
(02) Describe the viscosity grade numbering system used in aviatig
021 10 06 02 Design, operation, indications and warnings
(01) {GFrGS GKS ¥ dzySOliamayysa f20%6 NA QBAGE X | X X X X
(02) Describe the working principle of a dsymp lubrication systerf X X X X X
and describe the functions of the followitgmponents:
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T oil tank (reservoir) and its internal components: hot well;
aerator, vent, expansion space;

T check valve (nometurn valve);

T  pressure pump and pressurelief valve;

T  scavenge pump;

T filters (suction, pressure and scavenge);

T oil cooler;

T oil coder bypass valve (arsiurge and thermostatic);

T  pressure and temperature Sensors;

T lines.
(03) 5SAO0ONR&%RUzYIL) 4SO NAOF GA2y &aedainy X X X X X
(04) {GFGS GKS RATTSNRYyRSEJIAEBE 6§82 X | X X X X Reworded

a2a0FR BRBAWI I 3Sa | ywR RAAIlI R
LO(05) Aal R X | X X X X Combined with (04)
(06) [Aad GKS F2ft26Ay3 FFOG2NAR

T oil grade,

T cylinder and piston wear,

T  conditionof piston rings.
(07) 5Sa0ONRO0S GKS AYyGSNYOiGAzy o0S{d X | X X X X

2At ljdzZryaAaGeod
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021 1007 00 Ignition circuits

021 10 07 01 Design, operation

(01) Describe the working principle of magneteignition system an{ X X X X X
the functions of the following components:

T magneto,

T contactbreaker points,
T  capacitor (condenser),
T  coils or windings,

T ignition switches,

T distributor,

T spark plug,

T hightension (HT) cable.

(02) State why pistonengines are equipped with two electricd X X X X X
independent ignition systems.

(03) State the function and operating principle of the follow| X X
methods of spark augmentation:

T  starter vibrator (booster coil),
T impulsestart coupling.

(04) State the function and operating principle of the follow X X X
methods of spark augmentation:
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T  starter vibrator (booster coil),
T  both magnetos live.
(05) Explain the function of the magneto check.
LO-(08) State-the-reasons-fousing-the-correct temperature-grade for No practical use
sparkplug.
LO(Q7) Explainthe function-of-ignition-timing-advance-orretard. No practical use
(08) Explain how combustion is initiated in diesel engines.
021100800 Mixture
021 10 08 01 Definition, characteristic  mixtures, control instrument
associated control levers, indications
(01) Define the following terms: X X X X X
T  mixture,
T chemically correct ratio (stoichiometric),
T  best power ratio,
T lean (weak) mixture (lean or rich side of tlehaust ga
temperature EG) top),
T  rich mixture.
(02) State the typical fuelo-air ratio values or range of values for { X X X X X
above mixtures.
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(03) Describe the advantages amndisadvantages of weak and ri X X X X X
mixtures.
(04) Describe the relation between engispecific fuel consumptio X X X X X
and mixture ratio.
(05) Describe the use of the exhaust gas temperature as an g X X X X X
mixture-setting.
(06) Explain the relation between mixture ratio, cylinder hg X X X X X
temperature, detonation and pr&nition.
(07) Explain the absence of mixture control in diesel engines. X X X X X
021100900 Aeroplane: propellers
021 10 09 01 Definitions, general
Remark: Definitions and aerodynamic concepts are detailf X X
Ssubject 081, Ttopic 07 (Propellershut need to be appreciated f
this Ssubject as well.
021 10 09 02 Constantspeed propeller: design, operatiosystem components
(01) Describe the operating principle of a constameed propelle] X X
system under normal flight operations with the aid of a schemg
(02) Explain the need for Manifold-Abselute-RressurdAR indicator] X X
to control the power setting with a constaispeed propeller.
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(03) State the purpose of a torqumeter.
(04) State the purpose and describe the operation of a-futeh stop
(centrifugal latch).
(05) Describethe operating principle of a singlcting and a doubld X X
acting variable pitch propeller for singleand multienging
aeroplanes.
(06) Describe the function and the basic operating principle] X X
synchronising and synchyzhasing systems.
(07) Explain the purpose and the basic operating principle of an-{ X X Reworded
feathering systenieludingand unfeathering.
021 1009 03 Reduction gearing: design
(01) State the purpose of reduction gearing.
LO(02) Explainthe principles-of designforreduction-gearing. X X No practical use
0211009 04 Propeller handling: associated control levers, degraded mode
operation, indications and warnings
(01) Describe the checks to be carried out on canstantspeed X X
propeller system after engine start.
(02) Describe the operation of a constaspeed propeller systel X X
during flight at different true airspeedd ASand RPM including &
overspeeding propeller.
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(03) Describe theoperating principle of a variable pitch propeller wh X X
feathering and unfeathering, including the operation of coc
controls.
(04) Describe the operating principle of a variable pitch propeller w X X
reverse pitch is selected, including theperation of cockpi
controls.
(05) Describe the operation of the propeller levers during differ X X
phases of flight.
021101000 Performance and engine handling
021 101001 Performance
LO{01) Engine LISNF2NX¥EYOSY RSFAYS WIIN| X | X X X X Coveredn 032, 050
FEGAGAdZRS QO and 081
(02) Describe the effect on power output of a petrol and diesel en| X X X X X
taking into consideration the following parameters:
T ambient pressure, exhaubiack pressure;
T temperature;
T density altitude;
T humidity
(03) QELX Ay G(KS GSN)Y Wy2NX¥YIftfte |
(04) Poweraugmentation devices: explain the requirement for po

¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
N Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 850f 248

*
*
*

* ok

An agency of the European Union



9dzNR LISIYy ! @Al GAZ2Y | bt Hnwco o
(' . WO/T¢! lnm@w! a9 'b5 { . {¢9af{= 9[9/¢wL/ {5 th?

{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
NBF S N5 ATPl CPL| ATPL/| ATPL| CPL _
IR
augmentation (turbocharging) of a piston engine
(05) Describe the function and the principle of operation of | X X X X X
following main components of a turbocharger:
T turbine,
T compressor,
T waste gate,
T wastegate actuator,
T absolutepressure controller,
T density controller,
T differentialpressurecontroller.
(06) Explain the difference between an altitud®osted turbocharge X X X X X
and a grouneboosted turbocharger.
(07) Explain turbo lag. X X X X X
(08) 5STAYS (GKS GSNXY WONRGAOIFTE I f X X X X X
(090 Explainthe function of an intercooler. X X X X X
(10) 5STAYS (KSKHEBNKFBS WERSA BKGIQ Fy X | X X X X
021 10 10 02 Engine handling
(01) State the correct procedures for setting the engine controls W X X X X X
increasing odecreasing power.

¢9 dwt wh®nat n®@deNR LIS §/ FPHRe (A2FyOed £t NAIKGA NBASNBSR® L{h donanm OSNIAFASRO®
N Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page 86 of 248

*
*
*

* ok

An agency of the European Union



9 dzNB LIS | vy

I AL GAZ2Y |

{1 . WwW9/t¢! lnm@w! a9

bt Hnwcoo

bs {.{¢9a{% 9[9/ ¢wL/{X th?

{ ef f | 6| BK |Syllabus details and associated Learning Objectives Aeroplane Helicopter IR |CBIR(A Comments
AESESINES ATPl CPL| ATPL/| ATPL| CPL _
IR
(02) Define the following terms: X X X X X
T takeoff power;
T maximum continuous power.
LO03) 5S5O0ONA6S GKS GSNNY WKARNI:dAEA( X | X X X X No practical use
priorto-engine-start.
(04) Describe the start problems associated with extreme cold wea
(05) EADEC fora piston-engine:-To-be-introduced-at-alater date. Reworded
Describe the principal difference betweenfal-authority digital
engine control FADELsystemcontrolled engine and traditions
manual engine controls.
(06) Describe the engine controls available on the flight deck f| X X X X X New LO
FADE&ontrolled engine.
(07) Explain that the FADEC has full authority of the control g X X X X X New LO
engine parameters ensuring efficient and correct running of
engine, including protection in the event of failure.
(08) Explain the need for FADEC redundancy with regard to p X X X X X New LO
supply anddatainput and output.
021110000 TURBINE ENGINES
021110100 Basic principles
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021110101 Basic generation of thrust and the thrust formula
(01) Describe how thrust is produced by a basic gas turbine enging X X
(02) Describe thesimple form of the thrust formula for a basic, strai
turbojet and perform simple calculations (including press
thrust).
(03) State that thrust can be considered to remain approximg X X
constant over the whole aeroplane subsonic spemue.
021 11 01 02 Design, typesand component®f turbine enginescomponents
(01) List the main components of a basic gas turbine engine X X X X X
T inlet,
T compressor,
T combustion chamber,
T turbine,
T outlet.
LO(02) Deseribe-thesystem-of station-numbering-ina-gas-turbinreengin X X X X X No practical use
(03) Describe the variation of static pressure, temperature and
velocity in a gas turbine engine under normal operating condit
and with the aid of a working cyctkagram.
(04) Describe the differences between absolute, circumferef X X X X X
(tangential) and axial velocity.
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(05) List the different types of gas turbine engines: X X
T  straight jet,
T turbofan,
T turboprop.
(06) State that agas turbine engine can have one or more spools. X X X X X
(07) Describe how thrust is produced by turbojet and turbofan engif X X
(08) Describe how power is produced by turboprop engines. X X
(09) 583a0NAR0S (KS KRN LRIISHD oISy X | X
shaft horsepower).
(10) Explain the principle of a free turbine or frpewer turbine. X X X X X
(11) 5STAYS (GKS GSN¥Y WwWoeLJlaa NI
determine bypass ratio.
(12) 5STAYS (GKS GSN¥& WLINRLIzZ aA|] X | X
WGKSNXYIE STFFAOASYOeQ |yR Wiz
(13) Describe the influence of compressmressure ratio on thermg X X X X X
efficiency.
(14) Explain the variations of propulsive efficiency with forward sg X X
for turbojet, turbofan and turboprop engines.
(15) 5STAYS (GKS GSNXY WaLISOAFTFAO 1 X | X
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turboprops.

021110103 Coupled turbine engine:design, operation, components ar
materials

(01) Name the main assembly parts of a coupled turbine engine X X X
explain the operation of the engine.

(02) Explain the limitations of the materials used with regard X X X
maximum turbine temperature, engine and drive train torqt
limits.

(03) Describe the possible effects on engine components when | X X X
are exceeded.

(04) Explain that when engine limits are exceeded, this event mu X X X
reported.

021110104 Freeturbine engine: design, components and materials

(01) 5Sa0ONARO0S GKS RSaA3dy VYSiUK2RA X X X
installation in helicopters.

(02) List the main components of a frearbine engine.

(03) Describe how the power is developed by a turboshaft/ftebine X X X
engine.

(04) Explain how the exhaust gas temperature is used to mo X X X
turbine stress.
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021110200 Main-engine components
021 11 02 01 Aeroplane:air intake
(01) State the functions of the engine air inlet/air intake.
(02) Describe the geometry of a subsonic (pitgpe) air inlet.
(03) Explain the gaparameter changes in a subsonic air inlet
different flight speeds.
(04) Describe the reasons for, and the dangers of, the folloy X X
operational problems concerning the engine air inlet:
T airflow separation,
T inleticing,
T inlet damage,
T fForeigno©bjectdbamage (FOD),
T heavy inflight turbulence.
021 11 02 02 Compressor and diffuser
(01) State the purpose of the compressor. X X X X X
(02) Describe the working principle of a centrifugal and an axial
compressor.
(03) Name the following main components of a singleage ang¢ X X X X X
describe their function for a centrifugal compressor:
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T impeller,
T diffuser.
(04) Name the following main components of a single stage| X X X X X
describe their function for an axial compressor:
T  rotor vanes,
T stator vanes.
(05) Describe the gaparameter changes in a compressor stage.
(06) 5STAYS (GKS GSNY WLINBaaiadzZNBE N
stage of a centrifugal and an axial flow compressor and fo
complete compressor.
(07) State the advantages and disadvantages of increasing the ny X X X X X
of stages in a centrifugal compressor.
(08) Explain the difference in sensitivity fétoreign—Object-Dama( X X X X X
(FOD of a centrifugal compressor compared with an axial f
type.
(09) Explain the convergent air annulus through an axial X X X X X
compressor.
(20) Describe the reason for twisting the compressor blades.
(11) State the tasks of inlet guide vanes (IGVs). X X X X X
(12) Statethe reason for the clicking noise whilst the compressor sl{ X X X X X
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rotates on the ground.
(13) State the advantages of increasing the number of spools.
(14) Explain the implications of tip losses and describe the d¢
featuresto minimise the problem.
(15) Explain the problems of blade bending and flapping and deg X X X X X
the design features to minimise the problem.
(16) Explain the following terms: X X X X X
T compressor stall,
T  engine surge.
a7) State the conditions that are possible causes of stall and surge X X X X X
(18) Describe the indications of stall and surge.
(19) Describe the design features used to minimise the occurren{ X X X X X
stall and surge.
(20) Describe a compressor map (surge envelope) with RPM lineg X X X X X
limit, steady state line and acceleration line.
(22) Describe the function of the diffuser. X X X X X
021 11 02 03 Combustion chamber
(01) Define the purpose ahe combustion chamber. X X X X X
(02) List the requirements for combustion. X X X X X
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(03) Describe the working principle of a combustion chamber.
(04) Explain the reason for reducing the airflow axial velocity at
combustionchamber inlet (snout).
(05) State the function of the swirl vanes (swirler).
(06) State the function of the drain valves.
(07) 5STAYS GKS GSN¥Y& WLINRAYFNE | X | X X X X
explain theirpurpose.
(08) Explain the following two mixture ratios: X X X X X
T primary airflow to fuel,
T total airflow (within the combustion chamber) to fuel.
(09) Describe the gaparameter changes in the combustion chambe X X X
(20) State a typical maximum value of the outlet temperature of
combustion chamber.
(11) Describe the following types of combustion chamber and statg X X X X X
differences between them:
T cantype;
T canannular, cannular or tub@annular;
T annular;
T reverseflow annular.
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Lo-42) Descrbe the prnciple-oboperation-of-a-simplexand-a-duplex X X X X X No practical use
spray-hezzle-(atomiser).
021110204 Turbine
(01) Explain the purpose of a turbine in different typesgas turbing X X X X X
engines.
(02) Describe the principles of operation of impulse, reaction | X X X X X
impulsereaction axial flow turbines.
(03) Name the main components of a turbine stage and their functi¢ X X X X X
(04) Describehe working principle of a turbine. X X X X X
(05) Describe the gaparameter changes in a turbine stage. X X X X X
(06) Describe the function and the working principle of active clear{ X X X X X No practical use
control. for helicopters
(07) Describe the implications of tip losses and the means to minii X X X X X
them.
(08) Explain why the available engine thrust is limited by the tur] X X X X X No practical use
inlet temperature. for helicopters
(09) Explain the divergent gdkow annulus through an axiflow| X X X X X
turbine.
LO-{10) X X X X X No practical use
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(12) Explain the high mechanietdlermal stress in the turbindladeg X X X X X

and wheels.
Lo @2) QELIE LAY GKS (SNY WONBSLQO® No practical use
LO-(13) No practical use
LO-(14) No practical use
021 11 02 05 Aeroplane: exhaust
(01) Name the following main components of the exhaust unit | X X

their function:

T jet pipe,

T  propelling nozzle,

T  exhaust cone.
(02) Describe the working principle tie exhaust unit.
(03) Describe the gaparameter changes in the exhaust unit. X
(04) 58FAyS G(KS GSNY wOK21SR SE

turboprops).
(06) Explain how jet exhaust noise can be reduced. X X
021 11 02 08 Helicopter: air intake
(01) Name and explain the main task of the engine air intake. X X X
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(02) Describe the use of a convergent-aitake ducting on helicopterg
(03) Describe the reasons for and the dangers tbk following
operational problems concerning engine air intake:
T airflow separations,
T intake icing,
T intake damage,
T  FODoreignobjectdamage
T heavy inflight turbulence.
(04) Describe the conditions and circumstances during grg X X X
operations whenFOD foreign—object-damagds most likely tg
occur.
(05) Describe and explain the principles of air intake filter systems X X X
can be fitted to some helicopters faperations in icing and sar
conditions.
(06) Describe the function of the heated pads on some helicopte X X X
intakes.
021 11 02 07 Helicopter: exhaust
LO(01) Name-thefollowing—main—components—of the—exhaustunit- X X X No practical use
T jetpipe,
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T  exhausteone.
(02) Describe the working principle of the exhaust unit.
(03) Describe the gaparameter changes in the exhaust unit.
021 11 03 00Q Additional components andystems
021 11 03 01 Engine fuel system
(01) Name the main components of the engine fuel system and § X X X X X
their function.
(02) Name the two types of enginériven highpressure pumps, su¢ X X X X X
as:
T  geartype,
T swash platetype.
(03) State the tasks of the fuel control unit. X X X X X
(04) List the possible input parameters to a fuel control unit to ach
a given thrust/power setting
021 11 03 02 Engine control system
(01) State thetasks of the engine control system.
(02) List the following different types of engine control syste@rsfer| X X X X X Reworded
. | ; licability
state-theirrespective-engine-control-{output)-parameters
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T  hydro mechanicaiMain-Engine-Control{MEC))

T hydro mechanical with a limited authority electror
supervisoRower Management System/Control (PMS/PNI

T singlechannel full-autherity —engine—control FADECwith

hydro-mechanical backup;

T  duakchannelfull-adthority—electronic—engine—controFADE
systemwith no backup or any other combinatigeABEC)

(03) Describe a FADEC as a#withority dualchannel system includif X X X Reworded
functions such as an electronic engine control unit, wiring, sen
variable vanes, active clearance control, bleed configura
electrical signalling ofhrust lever angle TLA (see &0 AMC t(
CSE50), and an EGT protection function and engine overspeeg

(04) Explain how redundancy is achieved by using more than| X X X
channel in a FADEC system.

(05) State the consequences of a FADEC single inpufaiee. X X X

(06) State that all input and output data are checked by both charl X X X Reworded
in a FADEC system

(07) State that a FADEC system uses its own sensors andrtstmeg X X X
casesalso data from aircraft systems is used.

(08) State that a FADEC must have its own source of electrical poyy X X X

021 11 0303 Engine lubrication
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(01) State the tasks of an engine lubrication system.
(02) Name the following main components ofl@rication system an
state their function:
T oil tank and centrifugal breather,
T  oil pumps (pressure and scavenge pumps),
T  oilfilters (including the bypass),
T  oil sumps,
T chip detectors,
T coolers.
(03) Explain that each spool is fitted with at least one ball beaaind| X X Reworded
two or more roller bearings.
(04) Explain the use of compressor air in-s#aling systems (e| X X
labyrinth seals).
021110304 Engine auxiliary gearbox
(05) State the tasks of the auxiliary gearbox. X X
(06) Describe how the gearbox is driven and lubricated.
021 11 03 05 Engine ignition
(01) State the task of the ignition system.
(02) Name the followingmain components of the ignition system a X X
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state their function:
T  power sources,
T trembler mechanism (vibrator),
T transformer,
T diodes,
T  capacitors,
T discharge gap (higtension(HT)tube),
T igniters.
(03) State why jet turbine engines are equippedth two electrically X X
independent ignition systems.
(04) Explain the different modes of operation of the ignition system| X X
021 11 0306 Engine starter
(01) Name the main components of the starting system and state | X X
function.
(02) Explain the principle of a turbine engine start. X X
(03) Describe the following two types of starters:
T electric,
T pneumatic.
(04) Describe a typical start sequence (on ground/in flight) fq X X
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turbofan.

(05) 5STAY-®SdzZAEISEAFAYT wt aQod X | X

021 11 03 07 Reverse thrust

(01) Name the following main components of a revetheust systen] X X
and state their function:

T reversethrust select lever,

T  power source (pneumatic or hydraulic),
T actuators,

T doors,

T annunciations.

(02) Explain the principle of a revergiarust system. X X

(03) Identify the advantages and disadvantages of using reverse th

(04) Describe and explain the following different types thirust-| X X
reverser systems:

T  hot-stream reverser,

T clamshell or bucketloor system,

T coldstream reverser (only turbofan engines),
T  blocker doors,

T cascade vanes.
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(05) Explain the implications of reversing the cold stream (fan reve] X X
only on a higtlbypass ratio engine.
(06) Describe the protection features against inadvertent thr{ X X
reverse deployment in flight as present on most transy
aeroplanes.
(07) 55Sa0NRO0S (GKS O2yiaNRfa |yR - X | X
NE & SaNSEASINS Y ©
021 11 03 08 | St AO2LIGSN) aLISOAFAOA 2y RSa
[LRRAGAZ2YFE O2YLRYySylda FyR &
AGYyAlGA2y OANDdzAGSE adGk NISNE |
(01) State the task of the lubricatiosystem. X X X
(02) List and describe the common helicopter lubrication systems. X X X
(03) Name the following main components of a helicopter lubrica X X X
system:
T reservoir;
T pump assembly;
T external oil filter;
T magnetic chip detectorglectronic chip detectors;
T thermostatic oil coolers;
T  breather.
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(04) Identify and name the components of a helicopter lubrica X X X
system from a diagram.
(05) Identify the indications used to monitor a lubrication syst X X X
includingwarning systems.
(06) Explain the differences and appropriate use of straight oil X X X
compound oil, and describe the oil numbering system for avig
use.
(07) Explain and describe the ignition circuit for engine start and er| X X X
relight facility when the selection is set for both automatic
manual functions.
(08) Explain and describe the starter motor and the sequence of e X X X
when starting, and that for most helicopters the starter beco
the generator aftethe starting sequence is over.
(09) Explain and describe why the engine drives the accessory ged X X X
021110400 Engine operation and monitoring
021 11 04 01 General
(01) Explain the following aeroplane engitiitationsratings X X Reworded
T takeoff,
T go-around,
T maximum continuous thrust/power,
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T  maximum climb thrust/power.
(02) Explain spoelp time. X X X
(03) Explain the reason for the difference betweeground ang

approach flight idle values (RPM).
(04) State the parameters that can be used for setting and monitq X X X X X

the thrust/power.
(05) 5Sa0NRO0S GKS GSN¥a WIfLKI NJ X | X

as applied to aurboprop power lever.
(06) Explain the dangers of inadvertent bet@nge selection in flight f¢ X X

a turboprop.
(07) Explain the purpose of engine trending. X X X X No practical use

for helicopters

(08) Explain how the exhaust gas temperature is used to mo| X X X X X

turbine stress.
(09) Describe the effect of engine acceleration and deceleration o X X X X

EGT.
(10) Describe the possible effects on engine components when| X X X X X

limits are exceeded.
(11) Explain why enginémit exceedances must be reported. X X X X
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(12) Explain the limitations on the use of the thrustverser system § X X
low forward speed.
(13) OELX FAY GKS GSNY wSy3aaysS &SAa
(14) State the possible causes of engine seizure and explain
preventative measures.
(15) Explain the reason for the difference in the pressures of the| X X X X
and oil in the heat exchanger.
(16) Explain offfilter clogging (blockage) and the implications for | X X X X
lubrication system.
a7) Give examples of monitoring instruments of an engine.
(18) New Describe how to identify and assess engine damage base X X New LO
instrument indications.
021 11 04 02 Starting malfunctions
(01) Describe the indications and the possible causes of the follg X X
aeroplane starting malfunctions:
T false (dry or wet) start,
T tailpipe fire (torching),
T hot start,
T abortive (hung) start,
T no Nlrotation,
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T no FADEC indications.
(02) Describe the indications and the possible causes of the follg X X X Reworded
helicopter starting malfunctions: Old LO (03) incorporated
T false (dry or wet) start,
T tailpipe fire (torching),
T  hot start,
T  abortive (hung) start,
T no N1 rotation,
T freewheel failure,
T no FADEC indications
LO(03) T no-FADEGCindications. X X Combined with (02)
021 11 04 03 Relight envelope
(01) Explain the relight envelope. X X
02111 0500 Performance aspects
021 11 0501 Thrust, performance aspects, and limitations
(01) Describe the variation of thrust and specific fuel consumption| X X
altitude at constant TAS.
(02) Describe the variation of thrust argpecific fuel consumption wif X X
TAS at constant altitude.
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(03) QELX FAY (MNEIGEBNBYPX{YBEL o0& H X | X
take-off thrust, turbine inlet temperature and engine RPM w
outside air temperature@QAT).
(04) Defineli KS &EBgdpPrédsurerR A2 Q 09t wO @
(05) Explain the use of reduced (flexible) and derated thrust for 4
off, and explain the advantages and disadvantages
compared with a fultated takeoff.
(06) Describe theeffects of use of bleed air on RPM, EGT, thrust| X X
specific fuel consumption.
021 11 05 02 Helicopter engine ratings, engine performance and limitatio
engine handling: torque, performance aspects, engine hand
and limitations:
(01) Describe engine rating torque limits for tak#, transient ang X X X
maximum continuous.
(02) Describe turbine outlet temperature (TOT) limits for tadé X X X
(03) Explain why TOT is a limiting factor for helicopter performance
(04) Describe and explain the relationship between maximum tor
available and density altitude, which leads to decreasing to
available with the increase of density altitude.
(05) Explain that hovering downwind on somaéelicopters wil X X X
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noticeably increase the engine TOT.
(06) Explain the reason why the engine performance is less \ X X X

aircraft accessoriesre—switched-oeni.e. antiice, heating, hois

filters:, are switched on.
(07) Describe theeffects of use of bleed air on engine parameters.
(08) Explain that on some helicopter exceeding the TOT limit may

the main rotor to droop (slow down).
(09) Describe overtorquing and show the consequences. X X X Movedfrom

082080202 (03)
021 11 06 00 Auxiliary pRPower udnit (APU)
021 11 06 01 Design, operation, functions, operational limitations
(01) State that an APU is a gas turbine engine and list its tasks. X X X
(02) State thedifference between the two types of APU inlets. X X X
(03) 58FAYS WYl EAYdzY 2LISNIGAYy3I |y X X X
(04) Name the typical APU control and monitoring instruments. X X X
(05) 5SaO0ONROGS (GKS !t ! OQuotettiozii 2 YI GAJ X X X
021 120000 PROTECTION AND DETECTION SYSTEMS
021120100 Smoke detection
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