
 

9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ  

bƻǘƛŎŜ ƻŦ tǊƻǇƻǎŜŘ !ƳŜƴŘƳŜƴǘ нлмс-лоό.ύ 

 

!ǇǇƭƛŎŀōƛƭƛǘȅ tǊƻŎŜǎǎ ƳŀǇ 

!ŦŦŜŎǘŜŘ 

ǊŜƎǳƭŀǘƛƻƴǎ  

ŀƴŘ ŘŜŎƛǎƛƻƴǎΥ 

95 5ŜŎƛǎƛƻƴǎ нлммκлмсκwΤ нлмнκллсκwΤ 

нлмнκллтκwΤ  нлмпκлнлκwΤ нлмпκлннκwΤ 

нлмсκллуκw 

/ƻƴŎŜǇǘ ǇŀǇŜǊΥ 

¢ŜǊƳǎ ƻŦ ǊŜŦŜǊŜƴŎŜΥ 

wǳƭŜƳŀƪƛƴƎ ƎǊƻǳǇΥ 

wL! ǘȅǇŜΥ 

¢ŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀǘƛƻƴ  

ŘǳǊƛƴƎ bt! ŘǊŀŦǘƛƴƎΥ 

5ǳǊŀǘƛƻƴ ƻŦ bt! ŎƻƴǎǳƭǘŀǘƛƻƴΥ 

wŜǾƛŜǿ ƎǊƻǳǇΥ 

CƻŎǳǎŜŘ ŎƻƴǎǳƭǘŀǘƛƻƴΥ 

tǳōƭƛŎŀǘƛƻƴ ŘŀǘŜ ƻŦ ǘƘŜ hǇƛƴƛƻƴΥ 

tǳōƭƛŎŀǘƛƻƴ ŘŀǘŜ ƻŦ ǘƘŜ 5ŜŎƛǎƛƻƴΥ 

bƻ 

ммΦоΦнлмр 

¸Ŝǎ 

[ƛƎƘǘ 

 

¸Ŝǎ 

о ƳƻƴǘƘǎ 

¸Ŝǎ 

bƻ 

bκ! 

нлмсκvп 

!ŦŦŜŎǘŜŘ 

ǎǘŀƪŜƘƻƭŘŜǊǎΥ 

/ƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘƛŜǎΤ !¢hǎΤ ǎǘǳŘŜƴǘ 

ǇƛƭƻǘǎΤ ǇǊƻǾƛŘŜǊǎ ƻŦ ǘŜȄǘōƻƻƪǎ ŀƴŘ  

ǘǊŀƛƴƛƴƎ ƳŀǘŜǊƛŀƭǎΤ 9/v. 

5ǊƛǾŜǊκƻǊƛƎƛƴΥ {ŀŦŜǘȅ 

wŜŦŜǊŜƴŎŜΥ 9!{! п-ȅŜŀǊ wǳƭŜƳŀƪƛƴƎ tǊƻƎǊŀƳƳŜΤ 

9!{! 9/v. tǊƻƧŜŎǘ 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 

Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.     Page 1 of 248 
 

An agency of the European Union 

¢ŜŎƘƴƛŎŀƭ ǊŜǾƛŜǿ ƻŦ ǘƘŜ ǘƘŜƻǊŜǘƛŎŀƭ ƪƴƻǿƭŜŘƎŜ ǎȅƭƭŀōƛΣ  
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ŜȄŀƳƛƴŀǘƛƻƴǎ ƻǊƎŀƴƛǎŜŘ ōȅ ǘƘŜ ŎƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘȅ ƻǊ ƛǘǎ ŀƎŜƴǘǎΣ ōǳǘ ǿƛƭƭ ōŜ ŀǎǎŜǎǎŜŘ ōȅ ǘƘŜ !¢hǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ 
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Overview of the proposed amendments to Subject 020 ΨAircraft general knowledgeΩ 

The revision of the 020 subject matter, aircraft general knowledge (AGK), has added more emphasis on what is relevant to a pilot rather than going in depth 

on the technical aspects. The pilotΩs perspective is the use of a system rather than the technical aspects to engineering level. 

This is particularly evident in Subject 022 ΨInstrumentationΩ, where a lot of the technical design of the flight instruments has been substituted by automation 

and the use of electronic displays and systems. The emphasis on automation is aimed at increasing the candidateΩs awareness of automation and on how 

the autoflight systems function and interact with other systems. It is becoming evident that in recent times there has been an increasing number of 

incidents relating to automation mismanagement, hence the need to include what is relevant rather than relying on theoretical knowledge that is based on 

legacy principles. 

It is challenging to include automation without becoming type-specific, but these Learning Objectives (LOs) 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 advantageous if the candidates have the 

opportunity to be shown the relevant parts and scenarios using a flight simulator 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 may include simpler off-the-shelf 

products provided the automation part for aircraft model is designed realistically. 

It is also advantageous, if not essential, that the instructor has background knowledge and experience with autoflight systems to be able to relay the 

knowledge in a more efficient and relevant manner particularly when it comes to automation mismanagement and potential aircraft state upset.  
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SUBJECT 021 τ AIRFRAME AND SYSTEMS, ELECTRICS, POWER PLANT AND EMERGENCY EQUIPMENT 

 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

020 00 00 00  AIRCRAFT GENERAL KNOWLEDGE         

021 00 00 00  AIRCRAFT GENERAL KNOWLEDGE τ AIRFRAME AND SYSTEMS, 

ELECTRICS, POWER PLANT, EMERGENCY EQUIPMENT 

        

021 01 00 00  SYSTEM DESIGN, LOADS, STRESSES, MAINTENANCE         

021 01 01 00  System design         

021 01 01 01   Design concepts         

(01) X Describe the following structural design philosophy: 

τ safe life; 

τ fail-safe (multiple load paths);  

τ damage-tolerant. 

X X X X X   Reworded 

(02)  Describe the following system design philosophy: 

τ Rredundancy. 

Explain the purpose of redundancy in aircraft design. 

X X X X X   Reworded 

021 01 01 02  Level of certification         

LO (01)  Explain and state the safety objectives associated with failure 

conditions (AMC 25.1309, Fig. 2). 

X       No practical use 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

LO (02)  Explain the relationship between the probability of a failure and 

the severity of the failure effects. 

X  X X    No practical use 

(03) X Explain why some systems are duplicated or triplicated. X X X X     

(04) New X Explain that all aircraft are certified according to specifications 

determined by the authority, and that these certification 

specifications cover aspects such as design, material quality and 

build quality. 

X X X X X   New LO 

(05) New X State that the certification specifications for aeroplanes issued by 

EASA are: 

τ CS-23 for Normal, Utility, Aerobatic and Commuter 

Aeroplanes; 

τ CS-25 for Large Aeroplanes. 

X X      New LO 

(06) New X State that the certification specifications for rotorcraft issued by 

EASA are: 

τ CS-27 for Small Rotorcraft; 

τ CS-29 for Large Rotorcraft. 

  X X X   New LO 

021 01 02 00  Loads and stresses         

LO (01)  Explain the following terms: 

τ stress, 

τ strain, 

X X X X X   No practical use 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

τ tension, 

τ compression, 

τ buckling, 

τ bending, 

τ torsion, 

τ static loads, 

τ dynamic loads, 

τ cyclic loads, 

τ elastic and plastic deformation. 

  Remark: Stress is the internal force per unit area inside a structural 

part as a result of external loads. Strain is the deformation caused 

by the action of stress on a material. It is normally given as the 

change in dimension expressed in a percentage of the original 

dimensions of the object. 

       Editorial 

Moved after 

021 01 02 00 (03) 

LO (02)  Describe the relationship between stress and strain for a metal. X X X X X   No practical use 

(03)  Explain how stress and strain are always present in an aircraft 

structure both when parked and during manoeuvring. 

X X X X X   New LO 

(04)  Remark: Stress is the internal force per unit area inside a structural 

part as a result of external loads. Strain is the deformation caused 

by the action of stress on a material. It is normally given as the 

change in dimension expressed in a percentage of the original 

       Moved from above  

and reworded 
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ATPL CPL ATPL/

IR 

ATPL CPL 

dimensions of the object. 

(05) New  Describe the following types of loads that an aircraft may be 

subject to, when they occur, and how a pilot may affect their 

magnitude: 

τ ǎǘŀǘƛŎ ƭƻŀŘǎΤ 

τ ŘȅƴŀƳƛŎ ƭƻŀŘǎΤ  

τ ŎȅŎƭƛŎ ƭƻŀŘǎΦ 

X X X X X   New LO 

(06) New  Describe the areas typically prone to stress that should be given 

particular attention during a pre-flight inspection, and highlight the 

limited visual cues that may be evident of any deformation. 

X X X X X   New LO 

021 01 03 00  Fatigue and corrosion        Combined 021 01 03 00 

and 021 01 04 00 

LO (01)  Describe the phenomenon of fatigue. X X X X X   Covered in (07) 

LO (02)  Explain the relationship between the magnitude of the alternating 

stress and the number of cycles (S/N diagram or Wöhler curve). 

X X X X X   No practical use 

LO (03)  Explain the implication of stress-concentration factor. X X X X X   No practical use 

(04) New  Describe the effects of corrosion and how it can be visually 

identified by a pilot during the pre-flight inspection. 

X X X X X   New LO 

(05) New  Describe operating environments where the risk of corrosion is 

increased and how to minimise the effects of the environmental 

X X X X X   New LO 
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& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

factors. 

(06) New  Explain that aircraft have highly corrosive fluids on board as part of 

their systems and equipment. 

X X X X X   New LO 

(07) New  Explain fatigue, how it affects the useful life of an aircraft, and the 

effect of the following factors on the development of fatigue: 

τ corrosion; 

τ number of cycles; 

τ type of flight manoeuvres; 

τ stress level; 

τ level and quality of maintenance. 

       New LO 

021 01 04 00  Corrosion Intentionally left blank        Combined with 

021 01 03 00 

LO (01)  Describe the following types of corrosion:  

τ oxidation, 

τ electrolytic. 

X X X X X   No practical use 

LO (02)  Describe the interaction between fatigue and corrosion (stress 

corrosion). 

X X X X X   Combined with 

021 01 03 00 (07) 

021 01 05 00  Maintenance         

021 01 05 01  Maintenance methods: hard time and on condition         
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& EIR 
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ATPL CPL ATPL/

IR 

ATPL CPL 

(01)  Explain the following terms:  

τ hard-time or fixed-time maintenance; 

τ on-condition maintenance.; 

τ condition monitored. 

X X X X X   Reworded and updated 

021 02 00 00  AIRFRAME         

021 02 01 00  Construction and a Attachment methods        Reworded 

LO (01)  Describe the principles of the following construction methods: 

τ Mmonocoque; 

τ semi-monocoque; 

τ cantilever; 

τ sandwich, including honey comb; 

τ truss. 

X X X X X   No practical use 

(02)  Describe the following attachment methods used for aircraft parts 

and components: 

τ riveting, 

τ welding, 

τ bolting, 

τ pinning, 

τ adhesives (bonding). 

X X X X X   Reworded 
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IR 
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LO (03)  State that sandwich structural parts need additional provisions to 

carry concentrated loads. 

X X X X X   No practical use 

(04) New  Explain how the development of a faulty attachment between 

aircraft parts or components can be detected by a pilot during the 

pre-flight inspection. 

X X X X X   New LO 

021 02 02 00  Materials         

LO (01)  Explain the following material properties: 

τ elasticity, 

τ plasticity, 

τ stiffness, 

τ strength, 

τ strength-to-density ratio. 

X X X X X   No practical use 

LO (02)  Compare the above properties as they apply to aluminium alloys, 

magnesium alloys, titanium alloys, steel and composites. 

X X X X X   No practical use 

LO (03)  Explain the need to use alloys rather than pure metals. X X X X X   No practical use 

(04) X Explain the principle of a composite material, and give examples of 

typical composite materials used on aircraft: 

τ carbon, 

τ glass, 

τ Kevlar. 

X X X X X   Reworded 
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IR 

ATPL CPL 

LO (05)  Describe the function of the following components: 

τ Mmatrix, resin or filler; 

τ fibres.  

X X X X X   No practical use 

(06) X State the advantages and disadvantages of composite materials 

compared with metal alloys by considering the following: 

τ strength-to-weight ratio; 

τ capability to tailor the strength to the direction of the load; 

τ stiffness; 

τ electrical conductivity (lightning); 

τ resistance to fatigue; 

τ resistance to corrosion and cost.; 

τ discovering damage during a pre-flight inspection. 

X X X X X   Reworded 

LO (07)  State that the following are composite-fibre materials: 

τ Ccarbon, 

τ glass, 

τ aramid (Kevlar).  

X X X X X   No practical use 

(08) New  Describe that several types of materials are used on aircraft and 

that they are chosen based on type of structure or component and 

the required/desired material properties. 

X X X X X   New LO 

021 02 03 00  Aeroplane: wings, tail surfaces and control surfaces         
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IR 
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021 02 03 01  Design and construction          

LO (01)  Describe the following types of construction: 

τ Ccantilever, 

τ non-cantilever (braced). 

X X      No practical use 

(02) New  Describe the following types of design and explain their 

advantages and disadvantages: 

τ high-mounted wing; 

τ low-mounted wing; 

τ low- or mid-set tailplane; 

τ T-tail. 

X X      New LO 

021 02 03 02  Structural components         

(01)  Describe the function of the following structural components: 

τ spar and its components (web and girder or cap); 

τ rib; 

τ stringer; 

τ skin; 

τ torsion box. 

X X      Reworded 

021 02 03 03  Loads, stresses and aeroelastic vibrations (ΨflutterΩ)         

(01)  Describe the vertical and horizontal loads on the ground and X X      Reworded 
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IR 
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during normal flight. 

(02)  Describe the loads in flight for symmetrical and asymmetrical 

conditions, considering both vertical and horizontal loads and 

loads due to engine failure. 

Describe the vertical and horizontal loads during asymmetric flight 

following an engine failure for a multi-engine aeroplane, and how 

a pilot may potentially overstress the structure during the failure 

scenario. 

X X      Reworded 

(03)  Describe Explain the principle of flutter, flutter damping and 

resonance for the wing and control surfaces, and describe possible 

countermeasures. 

X X      Reworded 

(04)  Explain the significance on stress relief and flutter of the following: 

τ chord-wise and span-wise position of masses (e.g. engines, 

fuel and balance masses, control balance masses); 

τ torsional stiffness; 

τ bending flexibility.; 

τ fuel-balancing procedures by the pilot during flight. 

X X      Reworded 

LO (05)  Describe the following design configurations: 

τ Cconventional (low- or mid-set) tailplane; 

τ T-tail. 

X X      Covered in 

021 02 03 01 (02) 

021 02 04 00  Fuselage, landing gear, doors, floor, windscreen and windows         
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IR 
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(01) X Describe the following types of fuselage construction: 

τ monocoque, 

τ semi-monocoque.  

X X X X X    

(02)  Describe the construction and the function of the following 

structural components of a fuselage: 

τ frames; 

τ bulkhead; 

τ pressure bulkhead; 

τ stiffeners, stringers, longerons; 

τ skin, doublers; 

τ floor suspension (crossbeams); 

τ floor panels; 

τ firewall. 

X X X X X   Reworded 

(03)  Describe the loads on the fuselage due to pressurisation.  X X       

(04)  Describe the following loads on a main landing gear: 

τ touch-down loads (vertical and horizontal); 

τ taxi loads on bogie gear (turns). 

X X       

(05)  Describe the structural danger of a nose-wheel landing with 

respect to: 

τ fuselage loads; 

X X       
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ATPL CPL ATPL/
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τ nose-wheel strut loads. 

(06)  Describe the structural danger of a tail strike with respect to: 

τ fuselage and aft bulkhead damage (pressurisation).  

X X       

(07)  Describe the door and hatch construction for pressurised and 

unpressurised aeroplanes including: 

τ door and frame (plug type); 

τ hinge location; 

τ locking mechanism. 

X X       

(08) X Explain the advantages and disadvantages of the following 

fuselage cross sections: 

τ circular; 

τ double bubble (two types); 

τ oval; 

τ rectangular. 

X X       

(09)  State that Explain why flight-deck windows are constructed with 

different layers. 

X X      Reworded 

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

(11)  Explain the implication of a direct-vision window  

(see CS 25.773(b)(3)). 

X X       

(12)  State the need for an eye-reference position. X X       
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(13)  Explain the function of floor venting (blow-out panels). X X       

(14)  Describe the construction and fitting of sliding doors.   X X X    

021 02 05 00  Helicopter: flight controls structural aspects         

021 02 05 01   Design and construction         

(01)  List the functions of flight controls.   X X X    

LO (02)  Describe and explain the different flight control design concepts 

for conventional, tandem, coaxial, side by side, NOTAR and 

Fenestron-equipped helicopters. 

  X X X   No practical use 

LO (03)  Explain the advantages, disadvantages and limitations of the 

respective designs above. 

  X X X   No practical use 

LO (04)  Explain the function of the synchronised elevator.   X X X   No practical use 

LO (05)  Describe the construction methods and alignment of vertical and 

horizontal stabilisers. 

Explain why vertical and horizontal stabilisers may have different 

shapes and alignments. 

  X X X   Reworded 

021 02 05 02  Structural components and materials         

(01)  Name the main components of flight and control surfaces.   X X X    

(02)  Describe the fatigue life and methods of checking for serviceability 

of flight and control surface components and materials. 

  X X X    
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021 02 05 03  Loads, stresses and aeroelastic vibrations         

LO (01)  Describe and explain where the main stresses are applied to 

components. 

  X X X   No practical use 

(02)  Describe the dangers and stresses regarding safety and 

ǎŜǊǾƛŎŜŀōƛƭƛǘȅ ƛƴ ŦƭƛƎƘǘ ǿƘŜƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŘŜǎƛƎƴ ŜƴǾŜƭƻǇŜ ƛǎ 

exceeded. 

  X X X    

LO (03)  Explain the procedure for: 

τ Sstatic chord-wise balancing; 

τ static span-wise balancing; 

τ blade alignment; 

τ dynamic chord-wise balancing; 

τ dynamic span-wise balancing. 

  X X X   No practical use 

(04)  Explain the process of blade tracking including: 

τ Tthe pre-track method of blade tracking; 

τ the use of delta incidence numbers;  

τ aircraft configuration whilst carrying out tracking; 

τ factors affecting blade flying profile; 

τ ground tracking and in-flight trend analysis; 

τ use of pitch-link and blade trim tab adjustments; 

τ tracking techniques, including stroboscopic and electronic.  

  X X X   Reworded 
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Explain that blade tracking is important both to minimise vibration 

and to help ensure uniformity of flow through the disc. 

(05)  Describe the early indications and vibrations which are likely to be 

experienced when the main-rotor blades and tail rotor are out of 

balance and/or tracking, including the possible early indications 

due to possible fatigue and overload. 

  X X X    

(06)  Explain how a vibration harmonic can be set up in other 

components which can lead to their early failure. 

  X X X    

(07)  Describe the three planes of vibration measurement, i.e. vertical, 

lateral, fore and aft.  

  X X X    

021 02 06 00  Structural limitations         

(01)  Define and explain the following maximum structural masses: 

τ maximum ramp mass; 

τ maximum take-off mass; 

τ maximum zero-fuel mass; 

τ maximum landing mass. 

Remark: These limitations may also be found in the relevant part of 

Ssubjects 031, 032 and 034. 

X X       

(02)  Explain that airframe life is limited by fatigue, created by 

alternating stress and the number of load cycles. 

X X       
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(03)  Explain the maximum structural masses: 

τ maximum take-off mass. 

  X X X    

(04)  Explain that airframe life is limited by fatigue, created by load 

cycles. 

  X X X    

021 03 00 00  HYDRAULICS         

021 03 01 00  Hydromechanics: basic principles         

(01) X Explain the concept and basic principles of hydromechanics 

including: 

τ hydrostatic pressure; 

τ tŀǎŎŀƭΩǎ ƭŀǿΤ 

τ the relationship between pressure, force and area; 

τ transmission of power: multiplication of force, decrease of 

displacement. 

X X X X X    

021 03 02 00  Hydraulic systems         

021 03 02 01   Hydraulic fluids: types, characteristics, limitations         

(01) X List and explain the desirable properties of a hydraulic fluid: 

τ thermal stability; 

τ corrosiveness; 

τ flashpoint and flammability; 

X X X X X    
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τ volatility; 

τ viscosity. 

(02) X State that hydraulic fluids are irritating for skin and eyes. X X X X X    

LO (03)  List the two different types of hydraulic fluids: 

τ Ssynthetic, 

τ mineral.  

X X X X X   No practical use 

LO (04)  State that different types of hydraulic fluids cannot be mixed. X X X X X   No practical use 

LO (05)  State that at the pressures being considered, hydraulic fluid is 

considered incompressible. 

X X X X X   No practical use 

021 03 02 02   System components: design, operation, degraded modes of 

operation, indications and warnings 

        

(01)  Explain the working principle of a hydraulic system. X X X X X    

(02)  Describe the difference in principle of operation between a 

constant pressure system and a system pressurised only on 

specific demand (open-centre). 

X X X X X   Reworded 

(03)  State the differences in principle of operation between a passive 

hydraulic system (without a pressure pump) and an active 

hydraulic system (with a pressure pump). 

X X X X X    

(04) X List the main advantages and disadvantages of system actuation by 

hydraulic or purely mechanical means with respect to:  

X X X X X    
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τ weight, 

τ size, 

τ force. 

(05)  List the main users uses of hydraulic systems.  X X X X X   Reworded 

(06)  State that hydraulic systems can be classified as either high 

pressure (typically 3 000 psi or higher) and low pressure (typically 

up to 2 000 psi). 

X X X X X    

(07)  State that the normal hydraulic pressure of most large transport 

aircraft is 3 000 psi. 

State that a high-pressure hydraulic system is normally operating 

at 3 000 psi. 

X X X X X   Reworded 

(08)  Explain the working principle of a low-pressure (0ς2000 psi) open 

centred system using an off loading valve and an RPM dependent 

pump. 

Explain the working principle of a low-pressure (0ς2 000 psi) 

system. 

X X X X X   Reworded 

(09)  Explain the advantages and disadvantages of a high-pressure 

system over a low-pressure system. 

X X X X X    

LO (10)  Describe the working principle and functions of pressure pumps 

including: 

τ constant pressure pump (swash plate or cam plate); 

X X X X X   No practical use 
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τ pressure pump whose output is dependent on pump 

revolutions per minute (RPM) (gear type). 

(11)  State that for an aeroplane, the power sources of a hydraulic 

pressure pump can be: 

Explain the following different sources of hydraulic pressure, their 

typical application and potential operational limitations: 

τ manual; 

τ engine gearbox; 

τ electrical; 

τ air (pneumatic and ram-air turbine); 

τ hydraulic (power transfer unit) or reversible motor pumps. 

X X      Reworded 

(12)  State that for a helicopter, the power sources of a hydraulic 

pressure pump can be: 

Explain the following different sources of hydraulic pressure, their 

typical application and potential operational limitations: 

τ manual, 

τ engine,  

τ gearbox, 

τ electrical. 

  X X X   Reworded 

(13)  Describe the working principle and functions of the following 

hydraulic system components: 

X X X X X   Reworded 
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τ reservoir (pressurised and unpressurised); 

τ accumulators; 

τ case drain lines and fluid cooler return lines; 

τ piston actuators (single and double acting); 

τ hydraulic motors; 

τ filters; 

τ non-return (check) valves; 

τ relief valves; 

τ restrictor valves; 

τ elector valves (linear and basic rotary selectors, two and four 

ports); 

τ bypass valves; 

τ shuttle valves; 

τ fire shut-off valves; 

τ priority valves; 

τ fuse valves;  

τ pressure and return pipes. 

(14)  9ȄǇƭŀƛƴ ǿƘȅ Ƴŀƴȅ ǘǊŀƴǎǇƻǊǘ ŀŜǊƻǇƭŀƴŜǎ ƘŀǾŜ ΨŘŜƳŀƴŘΩ ƘȅŘǊŀǳƭƛŎ 

pumps. 

X X       

(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 LOs 

(to be introduced at a later date). 

Interpret a typical hydraulic system schematic to the level of detail 

as found in an aircraft flight crew operating manual (FCOM). 

X X X X X   Reworded 

(17)  Explain the implication of a high system demand. X X X X X    

LO (18)  Explain the implication of a system internal leakage including 

hydraulic lock of piston actuators. 

X X X X X   No practical use 

(19)  List and describe the instruments and alerts for monitoring a 

hydraulic system. 

X X X X X    

(20) 

 

 State the indications and explain the implications of the following 

malfunctions: 

τ system leak or low level; 

τ low pressure; 

τ high temperature. 

X X X X X    

021 04 00 00  LANDING GEAR, WHEELS, TYRES, BRAKES         

021 04 01 00  Landing gear         

021 04 01 01  Types         

(01) X Name, for an aeroplane, the following different landing-gear 

configurations: 

τ nose wheel, 

X X       
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τ tail wheel. 

(02) X Name, for a helicopter, the following different landing-gear 

configurations: 

τ nose wheel, 

τ tail wheel, 

τ skids. 

  X X X   Reworded 

021 04 01 02  System components, design, operation, indications and warnings, 

on-ground/in-flight protections, emergency extension systems 

        

(01)  9ȄǇƭŀƛƴ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŀ ƭŀƴŘƛƴƎ ƎŜŀǊΥ  

τ oleo leg/shock strut; 

τ axles; 

τ bogies and bogie beam; 

τ drag struts; 

τ side stays/struts; 

τ torsion links; 

τ locks (over centre); 

τ gear doors and retraction mechanisms (normal and 

emergency operation). 

X X       

(02)  9ȄǇƭŀƛƴ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŀ ƭŀƴŘƛƴƎ ƎŜŀǊΥ  

τ oleo leg/shock strut; 

  X X X    
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τ axles; 

τ drag struts; 

τ side stays/struts; 

τ torsion links; 

τ locks (over centre); 

τ gear doors and retraction mechanisms (normal and 

emergency operation). 

(03)  bŀƳŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŀ ƭŀƴŘƛƴƎ ƎŜŀǊΣ ǳǎƛƴƎ ǘƘŜ 

ŘƛŀƎǊŀƳ ŀǇǇŜƴŘŜŘ ǘƻ ǘƘŜǎŜ [hǎΦ 

X X       

(04)  5ŜǎŎǊƛōŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ŜǾŜƴǘǎ ƻŦ ǘƘŜ ƭŀƴŘƛƴƎ ƎŜŀǊ ŘǳǊƛƴƎ ƴƻǊƳŀƭ 

ƻǇŜǊŀǘƛƻƴΦ 

5ŜǎŎǊƛōŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ŜǾŜƴǘǎ ŘǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 

ƭŀƴŘƛƴƎ ƎŜŀǊΦ 

X X X X X   Reworded 

(05)  {ǘŀǘŜ Ƙƻǿ ƭŀƴŘƛƴƎ-ƎŜŀǊ Ǉƻǎƛǘƛƻƴ ƛƴŘƛŎŀǘƛƻƴ ŀƴŘ ŀƭŜǊǘƛƴƎ ƛǎ 

ƛƳǇƭŜƳŜƴǘŜŘΦ 

X X X X X    

(06)  5ŜǎŎǊƛōŜ ǘƘŜ ǾŀǊƛƻǳǎ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ǘƻ ŀǾƻƛŘ ƛƴŀŘǾŜǊǘŜƴǘ ƎŜŀǊ 

ǊŜǘǊŀŎǘƛƻƴ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘŀƪƛƴƎ ƻŦŦ 

ǿƛǘƘ ƻƴŜ ƻǊ ƳƻǊŜ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ƛƴ ǇƭŀŎŜΥ 

τ ground lock (pins); 

τ protection devices in the gear-retraction mechanism. 

X X X X X   Reworded 
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(07)  Explain the speed limitations for gear operation (VLO (maximum 

landing gear operating speed) and VLE (max landing gear extended 

speed)).  

X X       

(08)  Describe the sequence for emergency gear extension: 

τ unlocking; 

τ operating; 

τ down-locking. 

X X X X X    

(09)  Describe some methods for emergency gear extension including: 

τ gravity/free fall; 

τ air or nitrogen pressure; 

τ manually/mechanically. 

X X X X X    

021 04 02 00  Nose-wheel steering: design, operation         

(01)  9ȄǇƭŀƛƴ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ƴƻǎŜ-ǿƘŜŜƭ ǎǘŜŜǊƛƴƎΦ X X X X X    

(02)  9ȄǇƭŀƛƴΣ ŦƻǊ ŀ ƘŜƭƛŎƻǇǘŜǊΣ ǘƘŜ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ŘƛŦŦŜǊŜƴǘƛŀƭ ōǊŀƪƛƴƎ ǿƛǘƘ 

ŦǊŜŜ-ŎŀǎǘƻǊƛƴƎ ƴƻǎŜ ǿƘŜŜƭΦ 

  X X X    

(03)  5ŜǎŎǊƛōŜΣ ŦƻǊ ŀƴ ŀŜǊƻǇƭŀƴŜΣ ǘƘŜ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

ǎȅǎǘŜƳǎΥ 

τ differential braking with free-castoring nose wheel; 

τ tiller or hand wheel steering; 

τ rudder pedal nose-wheel steering. 

X X       



9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ bt! нлмс-лоό.ύ 

{¦.W9/¢ лнм τ !LwCw!a9 !b5 {¸{¢9a{Σ 9[9/¢wL/{Σ th²9w t[!b¢ !b5 9a9wD9b/¸ 9v¦Lta9b¢ 

 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.   Page 27 of 248 

 
An agency of the European Union 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(04)  9ȄǇƭŀƛƴ ǘƘŜ ŎŜƴǘǊƛƴƎ ƳŜŎƘŀƴƛǎƳ ƻŦ ǘƘŜ ƴƻǎŜ ǿƘŜŜƭΦ X X       

(05)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǎƘƛƳƳȅΩ ŀƴŘ ǘƘŜ ǇƻǎǎƛōƭŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǘƘŜ 

ƴƻǎŜ- ŀƴŘ ǘƘŜ Ƴŀƛƴ-ǿƘŜŜƭ ǎȅǎǘŜƳΦ 

X X X X X    

(06)  Explain the purpose of main-wheel (body) steering. X X       

021 04 03 00  Brakes         

021 04 03 01  Types and materials         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ōŀǎƛŎ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀ Řƛǎƪ ōǊŀƪŜΦ X X X X X    

(02)  {ǘŀǘŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ƛƴ ŀ ŘƛǎŎ ōǊŀƪŜ όǎǘŜŜƭΣ ŎŀǊōƻƴύΦ X X X X X    

(03)  Describe their characteristics, advantages and disadvantages such 

as: 

Describe the characteristics, advantages and disadvantages of 

steel or carbon brake disks referring to: 

τ weight; 

τ temperature limits; 

τ internal-friction coefficient; 

τ wear. 

X X X X X   Reworded 

021 04 03 02  System components, design, operation, indications and warnings         

(01)  {ǘŀǘŜ 9ȄǇƭŀƛƴ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴ ƻŦ ōǊŀƪŜ ŜƴŜǊƎȅ ŀƴŘ ŘŜǎŎǊƛōŜ ǘƘŜ 

ƻǇŜǊŀǘƛƻƴŀƭ ŎƻƴǎŜǉǳŜƴŎŜǎΦ 

X X      Reworded 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(02)  9ȄǇƭŀƛƴ Ƙƻǿ ōǊŀƪŜǎ ŀǊŜ ŀŎǘǳŀǘŜŘΥ 

τ hydraulically, 

τ electrically. 

X X X X X   Reworded 

LO (03) 

(04) 

 LŘŜƴǘƛŦȅ ǘƘŜ ǘŀǎƪ ƻŦ ŀƴ ŀǳǘƻ-ǊŜǘǊŀŎǘ ƻǊ ƛƴ-ŦƭƛƎƘǘ ōǊŀƪŜ ǎȅǎǘŜƳΦ 

9ȄǇƭŀƛƴ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŀƴ ƛƴ-ŦƭƛƎƘǘ ǿƘŜŜƭ ōǊŀƪŜ ǎȅǎǘŜƳΦ 

X X      Reworded 

LO (05)  State that brakes can be torque-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 X X X    

(08)  Explain the function of brake-wear indicators. X X      Reworded 

(09)  9ȄǇƭŀƛƴ ǘƘŜ ǊŜŀǎƻƴ ŦƻǊ ǘƘŜ ōǊŀƪŜ-ǘŜƳǇŜǊŀǘǳǊŜ ƛƴŘƛŎŀǘƻǊΦ X X       

LO (10)  {ǘŀǘŜ ǘƘŀǘ ǘƘŜ Ƴŀƛƴ ǇƻǿŜǊ ǎƻǳǊŎŜ ŦƻǊ ōǊŀƪŜǎ ƛƴ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴ 

ŀƴŘ ŦƻǊ ŀƭǘŜǊƴŀǘŜ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ƭŀǊƎŜ ǘǊŀƴǎǇƻǊǘ ŀŜǊƻǇƭŀƴŜǎ ƛǎ 

ƘȅŘǊŀǳƭƛŎΦ 

X X      Covered in (02) 

021 04 03 03  Anti-skid         

(01)  Describe the operating principle of an anti-skid system where the 

brake performance is based on maintaining the optimum wheel-

slip value. 

X X       

(02)  9ȄǇƭŀƛƴ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǿƘŜŜƭ-ǎǇŜŜŘ ǎƛƎƴŀƭ όǘŀŎƘƻƳŜǘŜǊύ ŀƴŘ ƻŦ 

ǘƘŜ ŀŜǊƻǇƭŀƴŜ ǊŜŦŜǊŜƴŎŜ ǎǇŜŜŘ ǎƛƎƴŀƭ ǘƻ ǘƘŜ ŀƴǘƛ-ǎƪƛŘ ŎƻƳǇǳǘŜǊΣ 

X X      Reworded 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

ŎƻƴǎƛŘŜǊƛƴƎΥ 

9ȄǇƭŀƛƴ ǘƘŀǘ ǘƘŜ ŀƴǘƛ-ǎƪƛŘ ŎƻƳǇǳǘŜǊ ŎƻƳǇŀǊŜǎ ǿƘŜŜƭ ǎǇŜŜŘ ǘƻ 

ŀŜǊƻǇƭŀƴŜ ǊŜŦŜǊŜƴŎŜ ǎǇŜŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

τ slip ratio for maximum braking performance; 

τ locked-wheel prevention (protection against deep skid on one 

wheel); 

τ touchdown protection (protection against brake-pressure 

application during touchdown); 

τ hydroplane protection. 

(03)  DƛǾŜ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀƴ ŀƴǘƛ-ǎƪƛŘ ǎȅǎǘŜƳ ƻƴ 

ǇŜǊŦƻǊƳŀƴŎŜΣ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ŀƴǘƛ-ǎƪƛŘ ǎȅǎǘŜƳ 

ŦŀƛƭǳǊŜΦ 

X X      Reworded 

021 04 03 04  Autobrake         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀƴ ŀǳǘƻōǊŀƪŜ ǎȅǎǘŜƳΦ X X       

(02)  {ǘŀǘŜ ǘƘŀǘ 9ȄǇƭŀƛƴ ǿƘȅ ǘƘŜ ŀƴǘƛ-ǎƪƛŘ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ŀǾŀƛƭŀōƭŜ ǿƘŜƴ 

ǳǎƛƴƎ ŀǳǘƻōǊŀƪŜǎΦ 

X X      Reworded 

(03)  9ȄǇƭŀƛƴ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘƘǊŜŜ ǇƻǎǎƛōƭŜ ƭŜǾŜƭǎ ƳƻŘŜǎ ƻŦ 

ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƴ ŀǳǘƻōǊŀƪŜ ǎȅǎǘŜƳΥ 

τ OFF (system off or reset); 

τ Armed/Disarm (arm: the system is ready to operate under 

certain conditions); 

X X      Reworded 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

τ Operative/Inoperative or Activated/Deactivated (application 

of pressure on brakes). 

(04) New  5ŜǎŎǊƛōŜ Ƙƻǿ ŀƴ ŀǳǘƻōǊŀƪŜ ǎȅǎǘŜƳ ǎŜǘǘƛƴƎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀ ƎƛǾŜƴ ǊŀǘŜ 

ƻŦ ŘŜŎŜƭŜǊŀǘƛƻƴΣ ŀƴŘ Ƙƻǿ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ōǊŀƪƛƴƎ ŀǇǇƭƛŜŘ Ƴŀȅ ōŜ 

ŀŦŦŜŎǘŜŘ ōȅΥ 

τ the use of reverse thrust; 

τ slippery runway. 

X X      New LO 

021 04 04 00  Wheels, rims and tyres         

021 04 04 01  Types, structural components and materials, operational 

limitations, thermal plugs 

        

(01) · 5ŜǎŎǊƛōŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǘȅǊŜǎ ǎǳŎƘ ŀǎΥ 

τ tubeless; 

τ diagonal (cross ply); 

τ radial (circumferential bias). 

X X X X X    

(02) · 5ŜŦƛƴŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǊƳǎΥ  

τ ply rating; 

τ tyre tread; 

τ tyre creep; 

τ retread (cover). 

X X X X X    

(03)  9ȄǇƭŀƛƴ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜǊƳŀƭκŦǳǎƛōƭŜ ǇƭǳƎǎΦ X X       
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(04)  9ȄǇƭŀƛƴ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘǊŜŀŘ ǎŜǇŀǊŀǘƛƻƴ ŀƴŘ ǘȅǊŜ ōǳǊǎǘΦ X X       

(05)  State that Explain why the ground speed of tyres is limited. X X      Reworded 

LO (06)  5ŜǎŎǊƛōŜ ƳŀǘŜǊƛŀƭ ŀƴŘ ōŀǎƛŎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǊƛƳ ƻŦ ŀƴ 

ŀŜǊƻǇƭŀƴŜ ǿƘŜŜƭΦ 

X X      No practical use 

021 04 05 00  Helicopter equipment         

(01)  9ȄǇƭŀƛƴ Ŧƭƻǘŀǘƛƻƴ ŘŜǾƛŎŜǎ ŀƴŘ Ƙƻǿ ǘƘŜȅ ŀǊŜ ƻǇŜǊŀǘŜŘΦ   X X X    

(02)  9ȄǇƭŀƛƴ ǿƘȅ ǘƘŜ ƛƴŘƛŎŀǘŜŘ ŀƛǊǎǇŜŜŘ όL!{ύ ƭƛƳƛǘŀǘƛƻƴǎ ōŜŦƻǊŜΣ ŘǳǊƛƴƎ 

ŀƴŘ ŀŦǘŜǊ Ŧƭƻǘŀǘƛƻƴ-ŘŜǾƛŎŜ ŘŜǇƭƻȅƳŜƴǘ Ƴǳǎǘ ōŜ ƻōǎŜǊǾŜŘΦ 

  X X X    

021 05 00 00  FLIGHT CONTROLS         

021 05 01 00  Aeroplane: primary flight controls         

  Remark: The manual, irreversible and reversible flight control 

systems as discussed in 021 05 01 01, 05 01 02 and 05 01 03 are all 

considered to be mechanical flight control systems. Fly-by-wire 

flight control systems are discussed in 021 05 04 00. 

       No practical use 

(01)  5ŜŦƛƴŜ ŀ ΨǇǊƛƳŀǊȅ ŦƭƛƎƘǘ ŎƻƴǘǊƻƭΩΦ X X       

(02)  List the following primary flight control surfaces: 

τ elevator; 

τ aileron, roll spoilers, flaperon; 

τ rudder. 

X X      Reworded 
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BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(03)  List the various means of control surface actuation including: 

τ manual; 

τ fully powered (irreversible); 

τ partially powered (reversible). 

X X       

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. X X       

(02)  Explain the concept of irreversibility in a flight control system. X X       

(03)  9ȄǇƭŀƛƴ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ ΨŦŜŜƭ ǎȅǎǘŜƳΩ ƛƴ ŀ Ŧǳƭƭȅ ǇƻǿŜǊŜŘ ŎƻƴǘǊƻƭ 

system. 

X X       

(04)  Explain the operating principle of a stabiliser trim system in a fully 

powered control system. 

X X       

(05)  Explain the operating principle of rudder and aileron trim in a fully 

powered control system. 

X X       

021 05 01 03  Partially powered controls (reversible)         

(01)  Explain the basic principle of a partially powered control system. X X       

(02)  9ȄǇƭŀƛƴ ǿƘȅ ŀ ΨŦŜŜƭ ǎȅǎǘŜƳΩ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ƛƴ ŀ ǇŀǊǘƛŀƭƭȅ ǇƻǿŜǊŜŘ 

control system. 

X X       
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& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

021 05 01 04  System components, design, operation, indications and warnings, 

degraded modes of operation, jamming 

        

(01)  List and describe the function of the following components of a 

flight control system: 

τ actuators; 

τ control valves; 

τ cables or electrical wiring; 

τ electrical wiring; 

τ control surface position sensors. 

X X      Reworded 

(02)  Explain how redundancy is obtained in primary flight control 

systems of large transport aeroplanes. 

X X       

(03)  Explain the danger of control jamming and the means of retaining 

sufficient control capability. 

X X       

(04)  Explain the methods of locking the controls on the ground and 

ŘŜǎŎǊƛōŜ ΨƎǳǎǘ ƻǊ ŎƻƴǘǊƻƭ ƭƻŎƪΩ ǿŀǊƴƛƴƎǎΦ 

X X       

(05)  Explain the concept of a rudder-deflection limitation (rudder 

limiter) system and the various means of implementation (rudder 

ratio changer, variable stops, blow-back). 

X X       

021 05 02 00  Aeroplane: secondary flight controls         

021 05 02 01  System components, design, operation, degraded modes of         
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operation, indications and warnings 

(01)  5ŜŦƛƴŜ ŀ ΨǎŜŎƻƴŘŀǊȅ ŦƭƛƎƘǘ ŎƻƴǘǊƻƭΩΦ X X       

(02)  List the following secondary flight control surfaces: 

τ lift -augmentation devices (flaps and slats); 

τ speed brakes; 

τ flight and ground spoilers; 

τ trimming devices such as trim tabs, trimmable horizontal 

stabiliser. 

X X      Editorial 

(03)  Describe secondary flight control actuation methods and sources 

of actuating power.  

X X       

(04)  Explain the function of a mechanical lock when using hydraulic 

motors driving a screw jack. 

X X       

(05)  Describe the requirement for limiting speeds for the various 

secondary flight control surfaces. 

X X       

(06)  For lift-augmentation devices, explain the load-limiting (relief) 

protection devices and the functioning of an auto-retraction 

system. 

X X      Editorial 

(07)  Explain how a flap/slat asymmetry protection device functions, 

and describe the implications of a flap/slat asymmetry situation. 

X X      Reworded 

(08)  Describe the function of an auto-slat system. X X      Editorial 



9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ bt! нлмс-лоό.ύ 

{¦.W9/¢ лнм τ !LwCw!a9 !b5 {¸{¢9a{Σ 9[9/¢wL/{Σ th²9w t[!b¢ !b5 9a9wD9b/¸ 9v¦Lta9b¢ 

 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.   Page 35 of 248 

 
An agency of the European Union 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(09)  Explain the concept of control surface blow-back (aerodynamic 

forces overruling hydraulic forces). 

X X       

021 05 03 00  Helicopter: flight controls         

(01)  Explain the methods of locking the controls on the ground.   X X X    

(02)  Describe main-rotor droop stops and how static rotor flapping is 

restricted. 

  X X X   Reworded 

LO (03)  Describe the need for linear and rotary control input/output.   X X X   No practical use 

(04)  Explain the principle of phase lag and advance angle.   X X X    

(05)  Describe the following four axes of control operation, their 

operating principle and their associated cockpit controls: 

τ collective control; 

τ cyclic fore and aft (pitch axis); 

τ cyclic lateral (roll axis); 

τ yaw. 

  X X X    

(06)  Describe the swash plate or azimuth star control system including 

the following: 

τ swash plate inputs; 

τ the function of the non-rotating swash plate; 

τ the function of the rotating swash plate; 

  X X X    
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τ how swash plate tilt is achieved; 

τ swash plate pitch axis; 

τ swash plate roll axis; 

τ balancing of pitch/roll/collective inputs to the swash plate to 

equalise torsional loads on the blades. 

LO (07) 

(08) 

 Describe the main-rotor spider control system including the 

following: 

τ Tthe collective beam; 

τ pitch/roll/collective inputs to the collective beam; 

τ spider drive. 

Describe the operation of the spider control system. 

  X X X   Reworded 

LO (09)  Describe the need for control system interlinks, in particular: 

τ Ccollective/yaw; 

τ collective/throttle; 

τ cyclic/stabilator; 

τ interaction between cyclic controls and horizontal/stabilator.  

  X X X   No practical use 

(10)  {ǘŀǘŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ΨŦŜŜƭ ǎȅǎǘŜƳǎΩ ƛƴ ǘƘŜ ƘȅŘǊŀǳƭƛŎ ŀŎǘǳŀǘŜŘ ŦƭƛƎƘǘ 

control system. 

State the need for artificial feel in a hydraulically actuated flight 

control system. 

  X X X   Reworded 
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(11)  Describe and explain the purpose of a trim system.   X X X   Reworded 

LO (12)  Describe the purpose of a cyclic beep-trim system that utilises 

parallel trim actuators to enable the pilot to control the aircraft. 

  X X X   Covered in (11) 

LO (13)  List and describe the different types of trim systems.   X X X   Covered in (11) 

LO (14)  Explain the basic components of a trim system, in particular: 

τ force-trim switch; 

τ force gradient; 

τ parallel trim actuator; 

τ cyclic 4-way trim switch; 

τ interaction of trim system with an SAS/SCAS/ASS stability 

system; 

τ trim-motor indicators. 

  X X X   Covered in (11) 

(15)  Describe the different types of control runs.   X X X    

(16)  Explain the use of control stops.   X X X    

021 05 04 00  Aeroplane: fFly-by-wWire (FBW) control systems         

(01)  Explain that an FBW flight control system is composed of the 

following: 

τ ǇƛƭƻǘΩǎ ƛƴǇǳǘ ŎƻƳƳŀƴŘ όŎƻƴǘǊƻƭ ǎǘƛŎƪκŎƻƭǳƳƴύΤ 

τ electrical signalling, including: 

X X       
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¶ pilot input to computer; 

¶ computer to flight control surfaces; 

¶ feedback from aircraft response to computer; 

τ flight control computers; 

τ actuators; 

τ control surfaces. 

(02)  State the advantages and disadvantages of an FBW system in 

comparison with a conventional flight control system including: 

τ weight; 

τ pilot workload; 

τ flight-envelope protection. 

X X       

(03)  Explain why an FBW system is always irreversible. X X       

(04)  State the existence of degraded modes of operation. 

Explain the different modes of operation: 

τ normal law; 

τ alternate law; 

τ direct law. 

X X      Reworded 

(05) New  Describe the implications of mode degradation in relation to pilot 

workload and flight-envelope protection. 

X X      New LO 
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(06) New  Describe the implications for pilot workload during flight in normal 

law during the following scenarios: 

τ an undetected system error activates the envelope 

protection; 

τ aircraft departs from intended flight path; 

τ aircraft does not respond as expected to control inputs. 

X X      New LO 

(07)  Describe the implications of: 

τ dual control input made by the pilots; 

τ the control takeover facility available to the pilots. 

X X      New LO 

021 05 05 00  Helicopter: fFly-by-wWire (FBW) control systems          

(01)  To be introduced at a later date.   X X X    

021 06 00 00  PNEUMATICS τ PRESSURISATION AND AIR-CONDITIONING 

SYSTEMS 

        

021 06 01 00  Pneumatic/bleed air supply         

021 06 01 01  Piston-engine air supply         

(01)  State the method Describe the means of supplying air for the 

pneumatic systems for piston-engine aircraft. 

X X X X X   Reworded 

(02)  State that an air supply is required for the following systems: 

τ instrumentation, 

X X X X X   Reworded 
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τ heating, 

τ de-icing. 

021 06 01 02  Gas turbine engine: bleed air supply         

(01)  State that the possible bleed air sources for gas turbine engine 

aircraft are the following: 

τ engine,  

τ auxiliary power unit (APU), 

τ ground supply. 

X X X X X    

(02)  State that for an aeroplane a bleed air supply can be used for the 

following systems or components: 

τ anti-icing;, 

τ engine air starter;, 

τ pressurisation of a hydraulic reservoir;, 

τ air-driven hydraulic pumps;, 

τ pressurisation and air conditioning. 

X X       

(03)  State that for a helicopter a bleed air supply can be used for the 

following systems or components: 

τ anti-icing;, 

τ engine air starter;, 

τ pressurisation of a hydraulic reservoir. 

  X X X   Reworded 
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(04)  State that the bleed air supply system can comprise the following: 

τ pneumatic ducts;, 

τ isolation valve;, 

τ pressure-regulating valve;, 

τ engine bleed valve (HP/IP valves);, 

τ fan-air pre-cooler;, 

τ temperature and pressure sensors. 

X X X X X   No practical use for 

helicopter 

(05)  Interpret the pneumatic system schematic appended to these LOs 

(to be introduced at a later date). 

Interpret a basic pneumatic system schematic to the level of detail 

as found in an FCOM. 

X X X X X   Reworded 

(06)  Describe the cockpit indications for bleed air systems. X X X X X    

(07)  State Explain how the bleed air supply system is controlled and 

monitored. 

X X X X X    

(08)  List State the following air bleed air malfunctions: 

τ over-temperature, 

τ over-pressure, 

τ low pressure, 

τ overheat/duct leak. 

X X X X X   Reworded 

021 06 02 00  Helicopter: air-conditioning systems         
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021 06 02 01  Types, system components, design, operation, degraded modes 

of operation, indications and warnings 

        

(01)  Describe the purpose of an air-conditioning system.   X X X    

(02)  Explain how an air-conditioning system is controlled.   X X X    

(03)  Describe the vapour cycle air-conditioning system including system 

components, design, operation, degraded modes of operation and 

system malfunction indications. 

  X X X    

(04)  Identify the following components from a diagram of an air-

conditioning system and describe the operating principle and 

function: 

τ air-cycle machine (pack, bootstrap system); 

τ pack-cooling fan; 

τ water separator; 

τ mixing valves; 

τ flow-control valves; 

τ isolation valves; 

τ recirculation fans; 

τ filters for recirculation; 

τ temperature sensors. 

  X X X    

(05)  List and describe the controls, indications and warnings related to   X X X    
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an air-conditioning system. 

021 06 03 00  Aeroplane: pressurisation and air-conditioning system         

021 06 03 01  System components, design, operation, degraded modes of 

operation, indications and warnings 

        

(01)  State Explain that a pressurisation and an air-conditioning system 

of an aeroplane controls: 

τ ventilation, 

τ temperature, 

τ pressure. 

X X      Reworded 

(02)  State Explain how that in general humidity is not controlled. X X      Reworded 

(03)  Explain that the following components constitute a pressurisation 

system: 

τ pneumatic system as the power source; 

τ outflow valve; 

τ outflow valve actuator; 

τ pressure controller; 

τ excessive differential pressure-relief valve; 

τ negative differential pressure-relief valve. 

X X       

(04)  Explain that the following components constitute an 

air-conditioning system and describe their operating principles and 

X X      Editorial 
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function: 

τ air-cycle machine (pack, bootstrap system); 

τ pack-cooling fan; 

τ water separator; 

τ mixing valves; 

τ flow-control valves (outflow valve); 

τ isolation valves; 

τ ram-air valve; 

τ recirculation fans; 

τ filters for recirculated air; 

τ temperature sensors. 

Remark: The bootstrap system is the only air-conditioning system 

considered for Part-FCL aeroplane examinations. 

(05)  Describe the use of hot trim air. X X       

(06)  Define the following terms: 

τ cabin altitude; 

τ cabin vertical speed; 

τ differential pressure; 

τ ground pressurisation. 

X X       

(07)  Describe the operating principle of a pressurisation system. X X       
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(08)  Describe the emergency operation by manual setting of the 

outflow valve position. 

X X       

(09)  Describe the working principle of an electronic cabin-pressure 

controller. 

X X       

(10)  State how the maximum operating altitude is determined. X X       

(11)  State Explain: 

τ why the maximum allowed value of cabin altitude is limited; 

τ a typical value of maximum differential pressure for large 

transport aeroplanes (8 to 9 psi); 

τ the relation between cabin altitude, the maximum differential 

pressure and maximum aeroplane operating altitude.  

X X      Reworded 

(12)  Identify the aural warning when cabin altitude exceeds 10 000 ft. 

Explain the typical warning on a transport category aircraft when 

cabin altitude exceeds 10 000 ft. 

X X      Reworded 

(13)  List and interpret typical the indications of the pressurisation 

system. 

X X      Reworded 

(14) New  Describe the main operational differences between a bleed-air-

driven air-conditioning system and an electrically driven air-

conditioning system as found on aircraft without engine bleed air 

system. 

X X      New LO 
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021 07 00 00  ANTI-ICING AND DE-ICING SYSTEMS         

021 07 01 00  Types, design, operation, indications and warnings, operational 

limitations 

        

(01)  Explain the concepts of de-icing and anti-icing. X X X X X    

(02)  Name the components of an aircraft which can be protected from 

ice accretion. 

X X X X X    

(03)  State that on some aeroplanes the tail does not have an ice-

protection system. 

X X       

(04)  State the different types of anti-icing/de-icing systems and 

describe their operating principle: (hot air, electrical, fluid) 

τ hot air, 

τ electrical, 

τ fluid. 

X X X X X   Reworded 

LO (05)  Describe the operating principle of these systems. X X X X X   Combined with (04) 

(06)  Describe the operating principle of the inflatable boot de-icing 

system. 

X X       

021 07 02 00  Ice warning systems: types, operation, and indications         

(01)  Describe the different operating principles of the following ice 

detectors: 

X X       
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τ mechanical systems using air pressure; 

τ electromechanical systems using resonance frequencies. 

(02)  Describe the principle of operation of ice warning systems. X X       

021 07 03 00  Helicopter blade heating systems         

(01)  Explain the limitations on blade heating and the fact that on some 

helicopters the heating does not heat all the main-rotor blades at 

the same time. 

  X X X    

021 08 00 00  FUEL SYSTEM         

021 08 01 00  Piston engine         

021 08 01 01  Fuel: types, characteristics, limitations         

(01)  State the types of fuel used by piston engine (diesel, AVGAS, 

MOGAS) and their associated limitations: 

τ diesel, 

τ JET-A1 (for high-compression engines), 

τ AVGAS, 

τ MOGAS. 

X X X X X   Reworded. 

Editorial 

(02)  State the main characteristics of these fuels and give typical values 

regarding their flash points, freezing points and density. 

X X X X X    

021 08 01 02  Design, operation, system components, indications         
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(01)  State the tasks of the fuel system. X X X X X    

(02)  Name the following main components of a fuel system, and state 

their location and their function. 

τ lines; 

τ boost pump; 

τ pressure valves; 

τ filter, strainer; 

τ tanks (wing, tip, fuselage); 

τ vent system; 

τ sump; 

τ drain; 

τ fuel-quantity sensor; 

τ temperature sensor. 

X X X X X    

(03)  Describe a gravity fuel feed system and a pressure feed fuel 

system. 

X X X X X    

(04)  Describe the construction of the different types of fuel tanks and 

state their advantages and disadvantages: 

τ drum tank, 

τ bladder tank, 

τ integral tank. 

X X X X X    
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(05)  Explain the function of cross-feed. X X X X X    

(06)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǳƴǳǎŀōƭŜ ŦǳŜƭΩΦ X X X X X    

(07)  List the following parameters that are monitored for the fuel 

system: 

τ fuel quantity (low-level warning); 

τ fuel temperature. 

X X X X X    

021 08 02 00  Turbine engine         

021 08 02 01  Fuel: types, characteristics, limitations         

(01)  State the types of fuel used by gas turbine engine: (JET-A, JET-A1, 

JET-B) 

τ JET-A, 

τ JET-A1, 

τ JET-B. 

X X X X X   Editorial 

(02)  State the main characteristics of these fuels and give typical values 

regarding their flash points, freezing points and density. 

X X X X X    

(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 tasks Explain the function of the fuel system. X X X X X   Reworded 

LO (02)  Name the main components of a fuel system, and state their X X X X X   Reworded and editorial in 
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location and their function: 

τ lines; 

τ centrifugal boost pump; 

τ pressure valves; 

τ fuel shut-off valve; 

τ filter, strainer; 

τ tanks (wing, tip, fuselage, tail); 

τ bafflers; 

τ sump; 

τ vent system; 

τ drain; 

τ fuel-quantity sensor; 

τ temperature sensor; 

τ refuelling/defuelling system; 

τ fuel dump/jettison system.  

next line. 

(02)  Name the main components of the fuel system and state their 

location and their function: 

τ trim fuel tanks; 

τ bafflers; 

τ refuelling/defuelling system; 

X X X X X   Reworded 
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τ fuel dump/jettison system. 

Remark: For completion of list, see 021 08 01 02 02. 

(03)  Interpret the fuel-system schematic appended to these Los. 

Interpret a typical fuel system schematic to the level of detail as 

found in an aircraft FCOM. 

X X X X X   Reworded 

(04)  Explain the limitations in the event of loss of booster pump fuel 

pressure. 

X X X X X    

LO (05)  Describe the construction of the different types of fuel tanks and 

state their advantages and disadvantages: 

τ drum tank, 

τ bladder tank, 

τ integral tank. 

X X X X X   Duplication of 

021 08 01 02 (04) 

LO (06)  Explain the function of cross-feed and transfer. X X X X X   Duplication of 

021 08 01 02 (05) 

LO (07)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǳƴǳǎŀōƭŜ ŦǳŜƭΩΦ X X X X X   Duplication of 

021 08 01 02 (06) 

LO (08)  5ŜǎŎǊƛōŜ ǘƘŜ ǳǎŜ ŀƴŘ ǇǳǊǇƻǎŜ ƻŦ ŘǊƛǇ ǎǘƛŎƪǎ όƳŀƴǳŀƭ ƳŀƎƴŜǘƛŎ 

ƛƴŘƛŎŀǘƻǊǎύΦ 

X X X X X   No practical use  

for helicopters 

(09)  9ȄǇƭŀƛƴ ǘƘŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŦƻǊ ŦƛǘǘƛƴƎ ŀ ŦǳŜƭ ŘǳƳǇκƧŜǘǘƛǎƻƴ ǎȅǎǘŜƳ 

ŀƴŘΣ ƛŦ ŦƛǘǘŜŘΣ ƛǘǎ ŦǳƴŎǘƛƻƴΦ 

X X X X X   Reworded 
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LO (10)  List the following parameters that are monitored for the fuel 

system: 

τ fuel quantity (low-level warning); 

τ fuel temperature. 

X X X X X   Duplication of 

021 08 01 02 (07) 

021 09 00 00  ELECTRICS         

  Remark: Any reference to direction of current flow shall be using 

the conventional current flow, i.e. from positive to negative. 

       New remark 

021 09 01 00  General, definitions, basic applications: circuit breakers, logic 

circuits. 

        

021 09 01 01  Static electricity         

(01)  Explain static electricity and describe the flying conditions where 

aircraft are most susceptible to build-up of static electricity. 

X X X X X   Reworded 

(02)  Describe a static discharger and explain its purpose. 

Describe a static discharger and explain the following: 

τ their purpose; 

τ typical locations; 

τ ǇƛƭƻǘΩǎ ǊƻƭŜ ƻŦ ƻōǎŜǊǾƛƴƎ ǘƘŜƳ ŘǳǊƛƴƎ ǇǊŜ-flight inspection. 

X X X X X   Reworded 

(03)  Explain why an aircraft must first be grounded before 

refuelling/defuelling. 

X X X X X    
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(04)  Explain the reason for electrical bonding. X X X X X    

021 09 01 02  Direct current (DC)        Reworded 

(01)  State that a current can only flow in a closed circuit. 

Explain the term Ψdirect currentΩ (DC), and state that current can 

only flow in a closed circuit. 

X X X X X   Reworded 

(02) X Explain the basic principles of conductivity and give examples of 

conductors, semiconductors and insulators. 

X X X X X    

(03)  State the operating principle of mechanical (toggle, rocker, push 

and pull), _hermos, time and proximity switches. 

Describe the difference in use of the following mechanical 

switches: 

τ toggle switch; 

τ rocker switch; 

τ pushbutton switch; 

τ rotary switch. 

Explain the difference in observing their state (e.g. ON/OFF) and 

why some switches are guarded. 

X X X X X   Reworded 

(04)  5ŜŦƛƴŜ ΨǾƻƭǘŀƎŜΩΣ ΨŎǳǊǊŜƴǘ ŀƴŘ ǊŜǎƛǎǘŀƴŎŜΩΣ ŀƴŘ ǎǘŀǘŜ ǘƘŜƛǊ ǳƴƛǘ ƻŦ 

measurement. 

Define voltage and current, and state their unit of measurement. 

X X X X X   Reworded 
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(05) X 9ȄǇƭŀƛƴ hƘƳΩǎ ƭŀǿ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ ǘŜǊƳǎΦ X X X X X    

(06) X Explain the effect on total resistance when resistors are connected 

in series or in parallel. 

X X X X X    

(07) X State that resistances can have a positive or a negative 

temperature coefficient (PTC/NTC) and state their use. 

X X X X X    

(08)  5ŜŦƛƴŜ ΨŜƭŜŎǘǊƛŎŀƭ ǿƻǊƪ ŀƴŘ ǇƻǿŜǊΩ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ ǘŜǊƳǎ ŀƴŘ ǎǘŀǘŜ 

the unit of measurement. 

Define electrical power and state the unit of measurement. 

X X X X X   Reworded 

LO (09)  Define the ǘŜǊƳ ΨŜƭŜŎǘǊƛŎŀƭ ŦƛŜƭŘΩ ŀƴŘ ΨƳŀƎƴŜǘƛŎ ŦƛŜƭŘΩ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ 

terms and explain the difference with the aid of the Lorentz force 

(Electromotive Force (EMF)). 

X X X X X   No practical use 

(10) X 9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŎŀǇŀŎƛǘŀƴŎŜΩ, and explain the use of a capacitor 

as a storage device. 

X X X X X    

021 09 01 03  Alternating current (AC)        Reworded 

(01)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘΩ ό!/ύΦ 

Explain the term Ψalternating currentΩ (AC), and compare its use to 

DC with regard to complexity. 

X X X X X   Reworded 

(02)  Define the term 'phase'. 

Define the term ΨphaseΩΣ and explain the basic principle of single-

phase and three-phase AC. 

X X X X X   Reworded 
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(03)  Explain the principle of single-phase and three-phase AC and state 

its use in the aircraft. 

State that aircraft can use single-phase or three-phase AC. 

X X X X X   Reworded 

(04)  5ŜŦƛƴŜ ΨŦǊŜǉǳŜƴŎȅΩ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ ǘŜǊƳǎ ŀƴŘ ǎǘŀǘŜ ǘƘŜ ǳƴƛǘ ƻŦ 

measurement. 

Define frequency and state the unit of measurement. 

X X X X X   Reworded 

LO (05)  Explain the use of a particular frequency in aircraft. X X X X X   No practical use 

(06) X 5ŜŦƛƴŜ ΨǇƘŀǎŜ ǎƘƛŦǘΩ ƛƴ ǉǳŀƭƛǘŀǘƛǾŜ ǘŜǊƳǎΦ X X X X X    

021 09 01 04  Resistors, capacitors, inductance coil Intentionally left blank        No practical use 

LO (01)  5ŜǎŎǊƛōŜ ǘƘŜ ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ƻŦ ŀƴ ƻƘƳƛŎ 

ǊŜǎƛǎǘƻǊ ƛƴ ŀƴ !/κ5/ ŎƛǊŎǳƛǘΦ 

X X X X X   No practical use 

LO (02)  Describe the relation between voltage and current of a capacitor in 

an AC/DC circuit. 

X X X X X   No practical use 

LO (03)  Describe the relation between voltage and current of a coil in an 

AC/DC circuit. 

X X X X X   No practical use 

021 09 01 05  Permanent magnets Intentionally left blank        No practical use 

LO (01)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨƳŀƎƴŜǘƛŎ ŦƭǳȄΩΦ X X X X X   No practical use 

LO (02)  State the pattern and direction of the magnetic flux outside the 

magnetic poles and inside the magnet. 

X X X X X   No practical use 
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021 09 01 06  Electromagnetism         

(01)  State that an electrical current produces a magnetic field and 

define the direction of that field. 

X X X X X   Reworded 

(02)  Describe how the strength of the magnetic field changes with the 

magnitude of the current if supported by a ferromagnetic core. 

X X X X X   Reworded 

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

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

(05)  Explain the principle of electromagnetic induction and how one 

electrical system may affect another. 

X X X X X   Reworded 

LO (06)  List the parameters affecting the inductance of a coil. X X X X X   No practical use 

LO (07)  List the parameters affecting the induced voltage in a 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. X X X X X    

LO (03)  State the ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀ ΨǘǊƛǇ-ŦǊŜŜΩ ŀƴŘ Ψƴƻƴ-trip-ŦǊŜŜΩ ŎƛǊŎǳƛǘ 

breaker. 

X X X X X   No practical use 

(04)  List the following different types of circuit breakers: 

Describe the principal difference between the following types of 

circuit breakers: 

X X X X X   Reworded 
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τ thermal circuit breaker sensing magnitude of current; 

τ magnetic circuit breaker sensing direction of current. 

(05) New  Describe how circuit breakers may be used to reset aircraft 

systems/computers in the event of system failure when part of a 

described procedure. 

X X X X X   New LO 

021 09 01 08  Semiconductors and logic circuits         

(01)  State the differences between semiconductor materials and 

conductors and explain how the conductivity of semiconductors 

can be altered. 

Describe the effect of temperature on semiconductors with regard 

to function and longevity of the component. 

X X X X X   Reworded 

LO (02)  State the principal function of diodes, such as rectification and 

voltage limiting. 

X X X X X   No practical use 

LO (03)  State the principal function of transistors, such as switching and 

amplification. 

X X X X X   No practical use 

(04)  Explain Describe the following five basic logic functions, as used in 

aircraft FCOM documentation, and recognise their schematic 

symbols: AND, OR, NOT, NOR and NAND. 

τ AND,; 

τ OR,; 

τ NOT,; 

X X X X X   Reworded 
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τ NOR,; 

τ NAND. 

LO (05)  Describe their associated symbols. X X X X X   Combined with (04) 

(06)  Interpret logic diagrams using a combination of these functions. 

Interpret a typical logic circuit schematic to the level of detail as 

found in an aircraft FCOM. 

X X X X X   Reworded 

021 09 02 00  Batteries         

021 09 02 01  Types, characteristics and limitations         

(01)  State the function of an aircraft battery. X X X X X    

(02)  Name the types of rechargeable batteries used in aircraft.: 

τ lead-acid, 

τ nickel-cadmium, 

τ lithium-ion, 

τ lithium-polymer. 

X X X X X   Reworded 

(03)  Compare lead-acid and nickel-cadmium (Ni-Cd) batteries the 

different battery types with respect to: weight, voltage, load 

behaviour, self-discharge, charging characteristics, thermal 

runaway and storage life. 

τ load behaviour, 

τ charging characteristics, 

X X X X X   Reworded 
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τ risk of thermal runaway. 

(04)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŎŜƭƭ ǾƻƭǘŀƎŜΩΦ 

Explain the term Ψcell voltageΩ and describe how a battery may 

consist of several cells that combined provide the desirable voltage 

and capacity. 

X X X X X   Reworded 

LO (05)  State that a battery is composed of several cells. X X X X X   Combined with (04) 

(06)  Explain the difference between battery voltage and charging 

voltage. 

X X X X X    

LO (07)  State the charging voltage that corresponds with different battery 

voltages. 

X X X X X   No practical use 

(08)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨŎŀǇŀŎƛǘȅ ƻŦ ōŀǘǘŜǊƛŜǎΩ ŀƴŘ ǎǘŀǘŜ ǘƘŜ ǳƴƛǘ of 

measurement used. 

X X X X X    

(09)  State the effect of temperature on battery capacity and 

performance. 

X X X X X   Reworded 

LO (10)  State the relationship between voltage and capacity when 

batteries are connected in series or in parallel. 

X X X X X   No practical use 

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

only) the remaining electrical power is time-limited. 

X X X X X    

(12) New  Explain how particularly lithium-type batteries pose a threat to 

aircraft safety and what affects this risk: 

X X X X X   New LO 
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τ numbers of batteries on board an aircraft including those 

brought on board by passengers; 

τ temperature, both battery and environment; 

τ physical condition of the battery; 

τ battery charging. 

(13) New  Describe how to contain a battery thermal runaway highlighting 

the following: 

τ how one cell can affect the neighbouring cells; 

τ challenges if it happens in an aircraft during flight. 

X X X X X   New LO 

021 09 03 00  Generation         

  Remark: For standardisation purposes, the following standard 

expressions are used: 

τ DC generator: produces DC output; 

τ DC alternator: produces AC, rectified by integrated rectifying 

unit, the output is DC; 

τ DC alternator: producing a DC output by using a rectifier; 

τ AC generator: produces AC output; 

τ starter generator: integrated combination of a DC generator 

with DC output and a starter motor using battery DC; 

τ permanent magnet alternator/ generator: self-exciting AC 

generator. produces AC output without field excitation using 

X X X X X   Reworded 
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a permanent magnet 

021 09 03 01  DC generation         

(01)  Describe the basic working principle of a simple DC generator or 

DC alternator and name its main components. 

X X X X X   Reworded 

LO (02)  State in qualitative terms how voltage depends on the number of 

windings, field strength, RPM and load. 

X X X X X   No practical use 

LO (03)  List the differences between a DC generator and a DC alternator 

with regard to voltage response at low RPM, powerςweight ratio, 

and brush sparking. 

X X X X X   No practical use 

(04)  Explain the principle of voltage control and why it is required. X X X X X   Reworded 

(05)  Explain why reverse current flow from the battery to the generator 

must be prevented. 

Explain the purpose of reverse current protection from the 

battery/busbar to the alternator. 

X X X X X   Reworded 

(06)  5ŜǎŎǊƛōŜ ǘƘŜ ōŀǎƛŎ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀ ǎǘŀǊǘŜǊ ƎŜƴŜǊŀǘƻǊ ŀƴŘ 

ǎǘŀǘŜ ƛǘǎ ǇǳǊǇƻǎŜΦ 

X X X X X    

021 09 03 02  AC generation         

(01)  Describe the components of a three-phase AC generator and the 

operating principle. 

Describe the working principle of a brushless three-phase AC 

X X X X X   Reworded 
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generator. 

(02)  State that the generator field current is used to control voltage. X X X X X    

(03)  State in qualitative terms the relation between frequency number 

of pole pairs and RPM of a three-phase generator. 

State the relationship between output frequency and the RPM of 

an AC three-phase generator. 

X X X X X   Reworded 

(04)  Explain the term ΨǿƛƭŘ-ŦǊŜǉǳŜƴŎȅ ƎŜƴŜǊŀǘƻǊΩ Ψfrequency wild 

generatorΩ. 

X X X X X   Reworded 

LO (05)  Describe how a three-phase AC generator can be connected to the 

electrical system. 

X X X X X   No practical use 

LO (06)  Describe the purpose and the working principle of a permanent 

magnet alternator/generator. 

X X X X X   No practical use 

(07)  List the following different power sources that can be used for an 

aeroplane to drive an AC generator: 

τ engine, 

τ APU, 

τ RAT, 

τ hydraulic. 

X X       

(08)  List the following different power sources that can be used for a 

helicopter to drive an AC generator: 

  X X X    
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τ engine, 

τ APU, 

τ gearbox. 

021 09 03 03  Constant sSpeed dDrive (CSD) and iIntegrated dDrive gGenerator 

(IDG) systems. 

        

(01)  Describe the function and the working principle of a CSD. X X      Reworded 

(02)  Explain the parameters of a CSD that are monitored. X X       

(03)  Describe the function and the working principle of an IDG. X X      Reworded 

(04)  Explain the consequences of a mechanical disconnection during 

flight for a CSD and an IDG. 

X X       

021 09 03 04  Transformers, transformer rectifier units (TRU), static inverters        Reworded 

(01)  State the function of a transformer and its operating principle. X X X X X   Reworded 

(02)  State the function of a Transformer Rectifier Unit (TRU), its 

operating principle and the voltage output. 

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

output. 

X X X X X   Reworded 

(03)  State the function of static inverters, their operating principle and 

the voltage output. 

State the function of a static inverter and its purpose, including 

X X X X X   Reworded 
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type of output. 

021 09 04 00  Distribution         

021 09 04 01  General         

(01)  Explain the function of a busbar bus (bus bar). X X X X X   Reworded 

(02)  Describe the function of the following buses: 

τ main bus, 

τ tie bus, 

τ essential bus, 

τ emergency bus, 

τ ground bus, 

τ battery bus, 

τ hot (battery) bus., 

τ AC bus, 

τ DC bus, 

τ emergency AC and/or DC bus, 

τ essential AC and/or DC bus, 

τ battery bus, 

τ hot bus, 

τ ground servicing/maintenance bus. 

X X X X X   Reworded 
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(03)  State that the aircraft structure can be used as a part of the 

electrical circuit (common earth) and explain the implications for 

electrical bonding. 

X X X X X    

(04)  Explain the function of external power. X X X X X    

(05)  State that a priority sequence exists between the different sources 

of electrical power on ground and in flight. 

X X X X X    

(06)  Introduce Explain ǘƘŜ ǘŜǊƳ ΨƭƻŀŘ ǎƘŀǊƛƴƎΩΦ X X X X X   Reworded 

LO (07)  Explain that load sharing is always achieved during parallel 

operations. 

X X X X X   No practical use 

(08)  Introduce Explain ǘƘŜ ǘŜǊƳ ΨƭƻŀŘ ǎƘŜŘŘƛƴƎΩΦ X X X X X   Reworded 

(09)  Explain that an AC load can be shed in case of generator overload. 

Describe typical systems that can be shed in the event of a supply 

failure, such as passenger entertainment system and galley power. 

X X X X X   Reworded 

(10)  Interpret an electrical-system schematic (appended to these LOs). 

Remark: The system described is a split system. 

Interpret a typical electrical system schematic to the level of detail 

as found in an aircraft FCOM. 

X X X X X   Reworded 

(11) New  Explain the difference between a supply (e.g. generator) failure 

and a bus failure, and the operating consequences of either. 

X X X X X   New LO 
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ǊŜŦŜǊŜƴŎŜ 
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& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

021 09 04 02  DC distribution         

(01)  Describe a simple DC electrical system of a single-engine aircraft. X X X X X    

(02)  Describe a DC electrical system of a multi-engine aircraft  

(CS-23/CS-27) including the distribution consequences of loss of 

generator(s) or bus failure. 

X X X X X    

(03)  Describe the DC part of an electrical system of a transport aircraft  

(CS-25/CS-29) including the distribution consequences of loss of 

DC supply or bus failure. 

X X X X X    

(04)  Give examples of DC consumers. X X X X X    

021 09 04 03  AC distribution         

(01)  Describe the AC electrical system of a transport aircraft for split 

and parallel operation. 

Explain the difference in principle of operation for a split AC 

electrical system and a parallel AC electrical system. 

X X X X X   Reworded 

(02)  Describe the distribution consequences of: 

τ APU electrical supply and external power priority switching; 

τ loss of (all) generator(s); 

τ bus failure. 

Describe the following distribution consequences: 

τ power transfer between different power supplies; 

X X X X X   Reworded 
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& EIR 
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ATPL CPL ATPL/

IR 
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τ power transfer in the event of a supply failure; 

τ loss of all normal AC supplies. 

(03)  Give examples of AC consumers. X X X X X    

(04)  Explain the conditions to be met for paralleling AC generators. X X X X X    

(05)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳǎ ΨǊŜŀƭ ŀƴŘ ǊŜŀŎǘƛǾŜ ƭƻŀŘǎΩΦ 

State that volt-ampere (VA) is the unit for total power consumed in 

an AC system. 

X X X X X   Reworded 

(06) X State that the effect of real and reactive loads are compensated 

for in the case of paralleled AC generators. 

X X X X X   Reworded 

021 09 04 04  Electrical load management and monitoring systems: automatic 

generators and bus switching during normal and failure 

operation, indications and warnings 

        

(01)  Give examples of system control, monitoring and annunciators 

using the following terms: 

τ generator control unit (GCU) for monitoring generator output 

and providing network protection; 

τ exciter contactor/breaker/relay for control of generator 

exciter field; 

τ generator contactor/breaker/relay for connecting the 

generator to the network; 

τ bus-tie contactor/breaker/relay for connecting busbars 

X X X X X   Reworded 
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ATPL CPL ATPL/

IR 
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together; 

τ generator switch on the flight deck for manual control of 

exciter contactor; 

τ IDG/CSD disconnect switch on the flight deck for mechanical 

disconnection of the generator; 

τ bus-tie switch on the flight deck with AUTO and OFF positions 

only. 

(02)  Describe, for normal (on ground/in flight) and degraded modes of 

operation, the following functions of an electrical load 

management system: 

τ Ddistribution, 

τ monitoring, 

τ protection (overloading, over/undervoltage, incorrect 

frequency). 

Describe, for normal and degraded modes of operation, the 

following functions of an electrical load management system on 

ground and in flight using the terms in 021 09 04 04 (01): 

τ distribution; 

τ monitoring; 

τ protection in the event of incorrect voltage; 

τ protection in the event of incorrect frequency; 

X X X X X   Reworded 
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τ protection in the event of a differential fault. 

(03)  State which parameters are used to monitor an electrical system 

for parallel and split system operation. 

Explain the difference in monitoring required for a parallel AC 

system compared to a split AC system with regard to synchronising 

the output from the various supplies. 

X X X X X   Reworded 

(04)  Describe how batteries are monitored. 

Describe the requirement for monitoring the aircraft batteries. 

X X X X X   Reworded 

(05)  State that Ni-Cd batteries are monitored to avoid damage resulting 

from excessive temperature increase (thermal runaway). 

Explain the importance of monitoring the battery temperature of 

nickel-cadmium and lithium-type batteries. 

X X X X X   Reworded 

(06)  Interpret various different ammeter indications of an ammeter 

which monitors the charge current of the battery. 

X X X X X    

021 09 05 00  Electrical motors         

021 09 05 01  General         

(01) · {ǘŀǘŜ ǘƘŀǘ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŀƴ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊ ƛǎ ǘƻ ŎƻƴǾŜǊǘ ŜƭŜŎǘǊƛŎŀƭ 

ŜƴŜǊƎȅ ƛƴǘƻ ƳŜŎƘŀƴƛŎŀƭ ŜƴŜǊƎȅΦ 

X X X X X    

(02) New  {ǘŀǘŜ ǘƘŀǘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǎƛƳƛƭŀǊƛǘȅ ƛƴ ŘŜǎƛƎƴΣ ŀ ƎŜƴŜǊŀǘƻǊ ŀƴŘ ŀƴ 

ŜƭŜŎǘǊƛŎ ƳƻǘƻǊ Ƴŀȅ ōŜ ŎƻƳōƛƴŜŘ ƛƴǘƻ ŀ ǎǘŀǊǘŜǊ ƎŜƴŜǊŀǘƻǊΦ 

X X X X X   New LO 
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IR 

ATPL CPL 

(03) New  9ȄǇƭŀƛƴ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ŜƴƎƛƴŜ ŘŜǘŜǊƳƛƴŜǎ Ƙƻǿ ƳǳŎƘ ŜƴŜǊƎȅ ƛǎ 

ǊŜǉǳƛǊŜŘ ŦƻǊ ǎǘŀǊǘƛƴƎΣ ŀƴŘ ǎǘŀǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

τ small turbine engines may be able to use the battery for a 

very limited number of start attempts; 

τ large turbine engines require one or more power sources, 

either external or on-board. 

       New LO 

021 09 05 02  Operating principle         

(01)  9ȄǇƭŀƛƴ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀƴ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊ ŀǎ ōŜƛƴƎ ŀƴ 

ŜƭŜŎǘǊƛŎŀƭ ŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ ŎƻƴŘǳŎǘƻǊ ƛƴǎƛŘŜ ŀ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ǘƘŀǘ 

ŜȄǇŜǊƛŜƴŎŜǎ ŀ [ƻǊŜƴǘȊκŜƭŜŎǘǊƻƳƻǘƛǾŜ ό9aCύ ŦƻǊŎŜΦ 

5ŜǎŎǊƛōŜ ǘƘŀǘ ǘƘŜ ǘƻǊǉǳŜ ƻŦ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ƳƻǘƻǊ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ 

ǘƘŜ ǎǳǇǇƭƛŜŘ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘǎ 

ǿƛǘƘƛƴ ǘƘŜ ƳŀŎƘƛƴŜΦ 

X X X X X   Reworded 

(02) · {ǘŀǘŜ ǘƘŀǘ ŜƭŜŎǘǊƛŎŀƭ ƳƻǘƻǊǎ Ŏŀƴ ōŜ ŜƛǘƘŜǊ !/ ƻǊ 5/ ǘȅǇŜΦ X X X X X   Reworded 

(03) New  9ȄǇƭŀƛƴ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

τ rotor seizure, 

τ rotor runaway. 

X X X X X   New LO 

021 09 05 03  Components         

(01) · bŀƳŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ŀƴ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊ ŀƴŘ ŜȄǇƭŀƛƴ 

ǘƘŜƛǊ ŦǳƴŎǘƛƻƴΥ 

X X X X X   Reworded 
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τ rotor (rotating part of an electric motor); 

τ stator (stationary part of an electric motor). 

021 10 00 00  PISTON ENGINES         

  Remark: This topic includes diesel engines and petrol engines.         

021 10 01 00  General         

021 10 01 01  Types of internal-combustion engines: basic principles, definitions         

(01)  5ŜŦƛƴŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǊƳǎ ŀƴŘ ŜȄǇǊŜǎǎƛƻƴǎΥ 

τ RPM; 

τ torque; 

τ mManifold aAbsolute pPressure (MAP); 

τ power output; 

τ specific fuel consumption; 

τ mechanical efficiency, thermal efficiency, volumetric 

efficiency; 

τ compression ratio, clearance volume, swept (displaced) 

volume, total volume. 

X X X X X   Reworded 

LO (02)  Describe the influence of compression ratio on thermal efficiency. X X X X X    

021 10 01 02  Engine: design, operation, components and materials         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Ƴŀƛƴ ŜƴƎƛƴŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǎǘŀǘŜ ǘƘŜƛǊ X X X X X   Reworded 
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ŦǳƴŎǘƛƻƴΦ 

τ Ccrankcase, 

τ crankshaft, 

τ connecting rod, 

τ piston, 

τ piston pin, 

τ piston rings, 

τ cylinder, 

τ cylinder head, 

τ valves, 

τ valve springs, 

τ push rod, 

τ camshaft, 

τ rocker arm, 

τ camshaft gear, 

τ bearings. 

5ŜǎŎǊƛōŜ ǘƘŜ ōŀǎƛŎ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀ Ǉƛǎǘƻƴ ŜƴƎƛƴŜΦ 

LO (02)  {ǘŀǘŜ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƴƎƛƴŜ ŎƻƳǇƻƴŜƴǘǎΥ 

τ Ccrankcase, 

τ crankshaft, 

X X X X X   No practical use 
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τ connecting rod, 

τ piston, 

τ piston pin, 

τ cylinder, 

τ cylinder head, 

τ valves,  

τ camshaft. 

(03)  bŀƳŜ ŀƴŘ ƛŘŜƴǘƛŦȅ ǘƘŜ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŜƴƎƛƴŜ ŘŜǎƛƎƴ ǿƛǘƘ ǊŜƎŀǊŘ 

ǘƻ ŎȅƭƛƴŘŜǊ ŀǊǊŀƴƎŜƳŜƴǘ ŀƴŘ ǘƘŜƛǊ ŀŘǾŀƴǘŀƎŜǎκŘƛǎŀŘǾŀƴǘŀƎŜǎΣ ǎǳŎƘ 

ŀǎΥ 

τ horizontal opposed, 

τ in line, 

τ radial, 

τ and working cycle (four stroke: petrol and diesel). 

X X X X X   Reworded 

LO (04)  5ŜǎŎǊƛōŜ ǘƘŜ Ǝŀǎ-ǎǘŀǘŜ ŎƘŀƴƎŜǎΣ ǘƘŜ ǾŀƭǾŜ Ǉƻǎƛǘƛƻƴǎ ŀƴŘ ǘƘŜ ƛƎƴƛǘƛƻƴ 

ǘƛƳƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ŦƻǳǊ ǎǘǊƻƪŜǎ ƻŦ ǘƘŜ ǘƘŜƻǊŜǘƛŎŀƭ Ǉƛǎǘƻƴ-ŜƴƎƛƴŜ 

ŎȅŎƭŜΦ 

X X X X X   No practical use 

LO (05)  9ȄǇƭŀƛƴ ǘƘŜ Ƴŀƛƴ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘƘŜƻǊŜǘƛŎŀƭ όhǘǘƻ ŎȅŎƭŜύ 

ŀƴŘ ǘƘŜ ǇǊŀŎǘƛŎŀƭ ŦƻǳǊ-ǎǘǊƻƪŜ Ǉƛǎǘƻƴ-ŜƴƎƛƴŜ ŎȅŎƭŜǎΦ 

X X X X X   No practical use 

(06)  5ŜǎŎǊƛōŜ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎ ŀƴŘ ŘƛŜǎŜƭ X X X X X   Reworded 
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& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

ŜƴƎƛƴŜǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻΥ 

τ means of ignition; 

τ maximum compression ratio; 

τ regulating air or mixture supply to the cylinder; 

τ specific power output (kW/kg); 

τ thermal efficiency; 

τ pollution from the exhaust. 

021 10 02 00  Fuel         

021 10 02 01  Types, grades, characteristics, limitations         

(01)  bŀƳŜ ǘƘŜ ǘȅǇŜ ƻŦ ŦǳŜƭ ǳǎŜŘ ŦƻǊ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎ ƛƴŎƭǳŘƛƴƎ ƛǘǎ ŎƻƭƻǳǊ 

ό!±D!{ύΦ 

X X X X X    

(02)  bŀƳŜ ǘƘŜ ǘȅǇŜǎ ƻŦ ŦǳŜƭ ǳǎŜŘ ŦƻǊ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ όƪŜǊƻǎŜƴŜ ƻǊ ŘƛŜǎŜƭύΦ 

bŀƳŜ ǘƘŜ ǘȅǇŜ ƻŦ ŦǳŜƭ ƴƻǊƳŀƭƭȅ ǳǎŜŘ ŦƻǊ ŀǾƛŀǘƛƻƴ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ 

όW9¢-!мύΦ 

X X X X X   Reworded 

(03) · 5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨƻŎǘŀƴŜ ǊŀǘƛƴƎΩΦ X X X X X    

LO (04)  5ŜǎŎǊƛōŜ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ǇǊƻŎŜǎǎ ƛƴ ŀ Ǉƛǎǘƻƴ-ŜƴƎƛƴŜ ŎȅƭƛƴŘŜǊ ŦƻǊ 

ōƻǘƘ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎΦ 

X X X X X   No practical use 

LO (05)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨŦƭŀƳŜ ŦǊƻƴǘ ǾŜƭƻŎƛǘȅΩ ŀƴŘ ŘŜǎŎǊƛōŜ ƛǘǎ ǾŀǊƛŀǘƛƻƴǎ 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŦǳŜƭ-ŀƛǊ ƳƛȄǘǳǊŜ ŦƻǊ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ 

X X X X X   No practical use 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(06)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨŘŜǘƻƴŀǘƛƻƴΩ ŀƴŘ ŘŜǎŎǊƛōŜ ǘƘŜ ŎŀǳǎŜǎ ŀƴŘ ŜŦŦŜŎǘǎ ƻŦ 

ŘŜǘƻƴŀǘƛƻƴ ŦƻǊ ōƻǘƘ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎΦ 

X X X X X    

(07)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǇǊŜ-ƛƎƴƛǘƛƻƴΩ ŀƴŘ ŘŜǎŎǊƛōŜ ǘƘŜ ŎŀǳǎŜǎ ŀƴŘ ŜŦŦŜŎǘǎ 

ƻŦ ǇǊŜ-ƛƎƴƛǘƛƻƴ ŦƻǊ ōƻǘƘ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎΦ 

X X X X X    

(08)  LŘŜƴǘƛŦȅ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǇƻǿŜǊ ǎŜǘǘƛƴƎǎ ǘƘŀǘ ǇǊƻƳƻǘŜ 

ŘŜǘƻƴŀǘƛƻƴ ŦƻǊ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ 

X X X X X    

(09)  5ŜǎŎǊƛōŜ Ƙƻǿ ŘŜǘƻƴŀǘƛƻƴ ƛƴ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎ ƛǎ ǊŜŎƻƎƴƛǎŜŘΦ X X X X X    

LO (10)  bŀƳŜ ǘƘŜ ŀƴǘƛ-ŘŜǘƻƴŀǘƛƻƴ ǇŜǘǊƻƭ ŦǳŜƭ ŀŘŘƛǘƛǾŜ όǘŜǘǊŀŜǘƘȅƭ ƭŜŀŘύΦ X X X X X   No practical use 

(11)  5ŜǎŎǊƛōŜ ǘƘŜ ƳŜǘƘƻŘ ŀƴŘ ƻŎŎŀǎƛƻƴǎ ŦƻǊ ŎƘŜŎƪƛƴƎ ǘƘŜ ŦǳŜƭ ŦƻǊ ǿŀǘŜǊ 

ŎƻƴǘŜƴǘΦ 

X X X X X    

(12)  {ǘŀǘŜ ǘƘŜ ǘȅǇƛŎŀƭ ǾŀƭǳŜ ƻŦ ŦǳŜƭ ŘŜƴǎƛǘȅ ŦƻǊ ŀǾƛŀǘƛƻƴ ƎŀǎƻƭƛƴŜ ŀƴŘ 

ŘƛŜǎŜƭ ŦǳŜƭΦ 

X X X X X    

(13)  Explain volatility, viscosity and vapour locking for petrol and diesel 

fuels. 

X X X X X    

021 10 03 00  Engine fuel pumps         

(01)  Describe Explain the need for a separate engine-driven fuel pump. X X X X X   Reworded 

LO (02)  List the different types of engine-driven fuel pumps: 

τ Ggear type, 

τ vane type. 

X X X X X   No practical use 
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{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

021 10 04 00  Carburettor/injection system         

021 10 04 01  Carburettor: design, operation, degraded modes of operation, 

indications and warnings 

        

(01)  {ǘŀǘŜ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŀ ŎŀǊōǳǊŜǘǘƻǊΦ X X X X X    

(02)  5ŜǎŎǊƛōŜ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ǘƘŜ ǎƛƳǇƭŜ Ŧƭƻŀǘ ŎƘŀƳōŜǊ 

ŎŀǊōǳǊŜǘǘƻǊΦ 

X X X X X    

LO (03)  5ŜǎŎǊƛōŜ ǘƘŜ ƳŜǘƘƻŘ ƻŦ ŀŎƘƛŜǾƛƴƎ ǊŜƭƛŀōƭŜ ƛŘƭŜ ƻǇŜǊŀǘƛƻƴΦ X X X X X   No practical use 

(04)  5ŜǎŎǊƛōŜ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ƻōǘŀƛƴƛƴƎ ƳƛȄǘǳǊŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ 

ƻǇŜǊŀǘƛƴƎ ŜƴƎƛƴŜ ǇƻǿŜǊ ǎŜǘǘƛƴƎ ǊŀƴƎŜ όŎƻƳǇŜƴǎŀǘƛƻƴ ƧŜǘΣ ŘƛŦŦǳǎŜǊύΦ 

X X X X X    

(05)  5ŜǎŎǊƛōŜ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ƻōǘŀƛƴƛƴƎ ƳƛȄǘǳǊŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ 

ƻǇŜǊŀǘƛƴƎ ŀƭǘƛǘǳŘŜ ǊŀƴƎŜΦ 

X X X X X    

(06)  9ȄǇƭŀƛƴ ǘƘŜ ǇǳǊǇƻǎŜ ŀƴŘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀƴ ŀŎŎŜƭŜǊŀǘƻǊ 

ǇǳƳǇΦ 

X X X X X    

(07)  9ȄǇƭŀƛƴ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǇƻǿŜǊ ŜƴǊƛŎƘƳŜƴǘΦ  X X X X X    

(08)  5ŜǎŎǊƛōŜ ǘƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊōǳǊŜǘǘƻǊ ƘŜŀǘ ǎȅǎǘŜƳΦ X X X X X    

(09)  Explain the effect of carburettor heat on mixture ratio and power 

output. 

X X X X X    

(10)  Explain the purpose and the operating principle of a primer pump. X X X X X    

(11)  Discuss other methods for priming an engine (acceleration pumps). X X X X X    
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(12)  Explain the danger of carburettor fire, including corrective 

measures. 

X X X X X    

021 10 04 02  Injection: design, operation, degraded modes of operation, 

indications and warnings 

        

LO (01)  5ŜǎŎǊƛōŜ ǘƘŜ ƭƻǿ ǇǊŜǎǎǳǊŜΣ Ŏƻƴǘƛƴǳƻǳǎ Ŧƭƻǿ ǘȅǇŜΣ ŦǳŜƭ ƛƴƧŜŎǘƛƻƴ 

ǎȅǎǘŜƳ ǳǎŜŘ ƻƴ ƭƛƎƘǘ ŀƛǊŎǊŀŦǘ Ǉƛǎǘƻƴ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎ ǿƛǘƘ ǘƘŜ ŀƛŘ ƻŦ ŀ 

ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳΦ 

X X X X X   No practical use 

(02)  9ȄǇƭŀƛƴ ǘƘŜ ŀŘǾŀƴǘŀƎŜǎ ŀƴŘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƴ ƛƴƧŜŎǘƛƻƴ 

ǎȅǎǘŜƳ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ŀ ŎŀǊōǳǊŜǘǘƻǊ ǎȅǎǘŜƳΦ 

X X X X X   Reworded 

LO (03)  Explain the requirement for two different pumps in the fuel 

injection system and describe their operation. 

X X X X X   No practical use 

LO (04)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŀǎƪ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ŦǳŜƭ ŀƴŘ 

ƳƛȄǘǳǊŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜǎ ƛƴ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǎȅǎǘŜƳ ŦƻǊ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ 

X X X X X   No practical use 

LO (05)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŀǎƪ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ ƻŦ ǘƘŜ ŦǳŜƭ 

ƳŀƴƛŦƻƭŘ ǾŀƭǾŜΣ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ƴƻȊȊƭŜǎ ŀƴŘ ǘƘŜ ŦǳŜƭ-Ŧƭƻǿ ƳŜǘŜǊ ƛƴ 

ǘƘŜ ŦǳŜƭ ƛƴƧŜŎǘƛƻƴ ǎȅǎǘŜƳ ŦƻǊ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ 

X X X X X   No practical use 

LO (06)  5ŜǎŎǊƛōŜ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǎȅǎǘŜƳ ƻŦ ŀ ŘƛŜǎŜƭ ŜƴƎƛƴŜ ŀƴŘ ŜȄǇƭŀƛƴ ǘƘŜ 

ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎΥ 

τ Hhigh-pressure fuel injection pump; 

τ common-rail principle; 

X X X X X   No practical use 
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τ fuel lines; 

τ fuel injectors. 

021 10 04 03  Icing         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ŎŀǳǎŜǎ ŀƴŘ ŜŦŦŜŎǘǎ ƻŦ ŎŀǊōǳǊŜǘǘƻǊ ƛŎƛƴƎ ŀƴŘ ǘƘŜ ŀŎǘƛƻƴ 

ǘƻ ōŜ ǘŀƪŜƴ ƛŦ ŎŀǊōǳǊŜǘǘƻǊ ƛŎƛƴƎ ƛǎ ǎǳǎǇŜŎǘŜŘΦ 

X X X X X    

(02)  bŀƳŜ ǘƘŜ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ǳƴŘŜǊ ǿƘƛŎƘ ŎŀǊōǳǊŜǘǘƻǊ ƛŎƛƴƎ 

Ƴŀȅ ƻŎŎǳǊΦ 

X X X X X    

(03)  5ŜǎŎǊƛōŜ ǘƘŜ ƛƴŘƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎŀǊōǳǊŜǘǘƻǊ ƛŎƛƴƎ ǿƛǘƘ 

ōƻǘƘ ŀ ŦƛȄŜŘ ǇƛǘŎƘ ŀƴŘ ŀ Ŏƻƴǎǘŀƴǘ ǎǇŜŜŘ ǇǊƻǇŜƭƭŜǊΦ 

X X       

(04)  5ŜǎŎǊƛōŜ ǘƘŜ ƛƴŘƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎŀǊōǳǊŜǘǘƻǊ ƛŎƛƴƎ ǿƛǘƘ ŀ 

ƘŜƭƛŎƻǇǘŜǊΦ 

  X X X    

(05)  5ŜǎŎǊƛōŜ ǘƘŜ ƛƴŘƛŎŀǘƛƻƴǎ ǘƘŀǘ ǿƛƭƭ ƻŎŎǳǊ ǳǇƻƴ ǎŜƭŜŎǘƛƻƴ ƻŦ 

ŎŀǊōǳǊŜǘǘƻǊ ƘŜŀǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ ƛŎŜ ƛǎ ǇǊŜǎŜƴǘ ƻǊ ƴƻǘΦ 

X X X X X    

(06)  9ȄǇƭŀƛƴ ǘƘŜ ǊŜŀǎƻƴ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ ŀƭǘŜǊƴŀǘŜ ŀƛǊ ƻƴ ŦǳŜƭ ƛƴƧŜŎǘƛƻƴ 

ǎȅǎǘŜƳǎ ŀƴŘ ŘŜǎŎǊƛōŜ ƛǘǎ ƻǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜΦ 

X X X X X    

(07)  State the meteorological conditions under which induction-system 

icing may occur. 

X X X X X    

021 10 05 00  Cooling systems         

021 10 05 01  Design, operation, indications and warnings         
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(01)  {ǇŜŎƛŦȅ ǘƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ŎƻƻƭƛƴƎ ŀ Ǉƛǎǘƻƴ ŜƴƎƛƴŜΦ X X X X X    

(02)  Describe the design features to enhance cylinder air cooling for 

aeroplanes. 

X X       

(03)  Describe the design features to enhance cylinder air cooling for 

helicopters (e.g. engine-driven impeller and scroll assembly, 

baffles).  

  X X X    

(04)  Compare the advantages of differences between liquid- and air-

cooling systems. 

X X X X X   Reworded 

(05)  LŘŜƴǘƛŦȅ ǘƘŜ ŎȅƭƛƴŘŜǊ ƘŜŀŘ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴŘƛŎŀǘƛƻƴ ǘƻ ƳƻƴƛǘƻǊ 

ŜƴƎƛƴŜ ŎƻƻƭƛƴƎΦ 

X X X X X    

(06)  5ŜǎŎǊƛōŜ ǘƘŜ ŦǳƴŎǘƛƻƴ ŀƴŘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ Ŏƻǿƭ ŦƭŀǇǎΦ X X       

021 10 06 00  Lubrication systems          

021 10 06 01  Lubricants: characteristics, limitations         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŜǊƳ ΨǾƛǎŎƻǎƛǘȅΩ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜΦ X X X X X    

(02)  Describe the viscosity grade numbering system used in aviation. X X X X X    

021 10 06 02  Design, operation, indications and warnings         

(01)  {ǘŀǘŜ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ƻŦ ŀ Ǉƛǎǘƻƴ-ŜƴƎƛƴŜ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳΦ X X X X X    

(02)  Describe the working principle of a dry-sump lubrication system 

and describe the functions of the following components: 

X X X X X    
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τ oil tank (reservoir) and its internal components: hot well, de-

aerator, vent, expansion space; 

τ check valve (non-return valve); 

τ pressure pump and pressure-relief valve; 

τ scavenge pump; 

τ filters (suction, pressure and scavenge); 

τ oil cooler; 

τ oil cooler bypass valve (anti-surge and thermostatic); 

τ pressure and temperature sensors; 

τ lines. 

(03)  5ŜǎŎǊƛōŜ ŀ ǿŜǘ-ǎǳƳǇ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳΦ X X X X X    

(04)  {ǘŀǘŜ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ŀ ǿŜǘ- ŀƴŘ ŀ ŘǊȅ-ǎǳƳǇ ƭǳōǊƛŎŀǘƛƻƴ 

ǎȅǎǘŜƳ ŀƴŘ ǘƘŜƛǊ ŀŘǾŀƴǘŀƎŜǎ ŀƴŘ ŘƛǎŀŘǾŀƴǘŀƎŜǎΦ 

X X X X X   Reworded 

LO (05)  {ǘŀǘŜ ǘƘŜ ŀŘǾŀƴǘŀƎŜǎκŘƛǎŀŘǾŀƴǘŀƎŜǎ ƻŦ ŜŀŎƘ ǎȅǎǘŜƳΦ X X X X X   Combined with (04) 

(06)  [ƛǎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘƻǊǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ƻƛƭ ŎƻƴǎǳƳǇǘƛƻƴΥ 

τ oil grade, 

τ cylinder and piston wear, 

τ condition of piston rings. 

X X X X X    

(07)  5ŜǎŎǊƛōŜ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ƻƛƭ ǇǊŜǎǎǳǊŜΣ ƻƛƭ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ 

ƻƛƭ ǉǳŀƴǘƛǘȅΦ 

X X X X X    
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021 10 07 00  Ignition circuits         

021 10 07 01  Design, operation         

(01)  Describe the working principle of a magneto-ignition system and 

the functions of the following components: 

τ magneto, 

τ contact-breaker points, 

τ capacitor (condenser), 

τ coils or windings, 

τ ignition switches, 

τ distributor, 

τ spark plug, 

τ high-tension (HT) cable. 

X X X X X    

(02)  State why piston engines are equipped with two electrically 

independent ignition systems. 

X X X X X    

(03)  State the function and operating principle of the following 

methods of spark augmentation: 

τ starter vibrator (booster coil), 

τ impulse-start coupling. 

X X       

(04)  State the function and operating principle of the following 

methods of spark augmentation: 

  X X X    
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τ starter vibrator (booster coil), 

τ both magnetos live. 

(05)  Explain the function of the magneto check. X X X X X    

LO (06)  State the reasons for using the correct temperature grade for a 

spark plug. 

X X X X X   No practical use 

LO (07)  Explain the function of ignition timing advance or retard. X X X X X   No practical use 

(08)  Explain how combustion is initiated in diesel engines. X X X X X    

021 10 08 00  Mixture         

021 10 08 01  Definition, characteristic mixtures, control instruments, 

associated control levers, indications 

        

(01)  Define the following terms: 

τ mixture, 

τ chemically correct ratio (stoichiometric), 

τ best power ratio, 

τ lean (weak) mixture (lean or rich side of the exhaust gas 

temperature (EGT) top), 

τ rich mixture. 

X X X X X    

(02)  State the typical fuel-to-air ratio values or range of values for the 

above mixtures. 

X X X X X    
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(03)  Describe the advantages and disadvantages of weak and rich 

mixtures. 

X X X X X    

(04)  Describe the relation between engine-specific fuel consumption 

and mixture ratio. 

X X X X X    

(05)  Describe the use of the exhaust gas temperature as an aid to 

mixture-setting. 

X X X X X    

(06)  Explain the relation between mixture ratio, cylinder head 

temperature, detonation and pre-ignition. 

X X X X X    

(07)  Explain the absence of mixture control in diesel engines. X X X X X    

021 10 09 00  Aeroplane: propellers         

021 10 09 01  Definitions, general         

  Remark: Definitions and aerodynamic concepts are detailed in 

Ssubject 081, Ttopic 07 (Propellers), but need to be appreciated for 

this Ssubject as well. 

X X       

021 10 09 02  Constant-speed propeller: design, operation, system components         

(01)  Describe the operating principle of a constant-speed propeller 

system under normal flight operations with the aid of a schematic. 

X X       

(02)  Explain the need for a Manifold Absolute Pressure (MAP) indicator 

to control the power setting with a constant-speed propeller. 

X X       
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(03)  State the purpose of a torque-meter.  X X       

(04)  State the purpose and describe the operation of a low-pitch stop 

(centrifugal latch). 

X X       

(05)  Describe the operating principle of a single-acting and a double-

acting variable pitch propeller for single- and multi-engine 

aeroplanes. 

X X       

(06)  Describe the function and the basic operating principle of 

synchronising and synchro-phasing systems. 

X X       

(07)  Explain the purpose and the basic operating principle of an auto-

feathering system including and unfeathering. 

X X      Reworded 

021 10 09 03  Reduction gearing: design         

(01)  State the purpose of reduction gearing. X X       

LO (02)  Explain the principles of design for reduction gearing. X X      No practical use 

021 10 09 04  Propeller handling: associated control levers, degraded modes of 

operation, indications and warnings 

        

(01)  Describe the checks to be carried out on a constant-speed 

propeller system after engine start. 

X X       

(02)  Describe the operation of a constant-speed propeller system 

during flight at different true airspeeds (TAS) and RPM including an 

overspeeding propeller.  

X X       
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(03)  Describe the operating principle of a variable pitch propeller when 

feathering and unfeathering, including the operation of cockpit 

controls. 

X X       

(04)  Describe the operating principle of a variable pitch propeller when 

reverse pitch is selected, including the operation of cockpit 

controls. 

X X       

(05)  Describe the operation of the propeller levers during different 

phases of flight. 

X X       

021 10 10 00  Performance and engine handling         

021 10 10 01  Performance         

LO (01)  Engine ǇŜǊŦƻǊƳŀƴŎŜΥ ŘŜŦƛƴŜ ΨǇǊŜǎǎǳǊŜ ŀƭǘƛǘǳŘŜΩ ŀƴŘ ΨŘŜƴǎƛǘȅ 

ŀƭǘƛǘǳŘŜΩΦ 

X X X X X   Covered in 032, 050  

and 081 

(02)  Describe the effect on power output of a petrol and diesel engine 

taking into consideration the following parameters: 

τ ambient pressure, exhaust back pressure; 

τ temperature; 

τ density altitude; 

τ humidity. 

X X X X X    

(03)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨƴƻǊƳŀƭƭȅ ŀǎǇƛǊŀǘŜŘ ŜƴƎƛƴŜΩΦ X X X X X    

(04)  Power-augmentation devices: explain the requirement for power X X X X X    
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augmentation (turbocharging) of a piston engine. 

(05)  Describe the function and the principle of operation of the 

following main components of a turbocharger: 

τ turbine, 

τ compressor, 

τ waste gate, 

τ waste-gate actuator, 

τ absolute-pressure controller, 

τ density controller, 

τ differential-pressure controller. 

X X X X X    

(06)  Explain the difference between an altitude-boosted turbocharger 

and a ground-boosted turbocharger. 

X X X X X    

(07)  Explain turbo lag. X X X X X    

(08)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨŎǊƛǘƛŎŀƭ ŀƭǘƛǘǳŘŜΩΦ X X X X X    

(090  Explain the function of an intercooler. X X X X X    

(10)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳǎ ΨŦǳƭƭ-ǘƘǊƻǘǘƭŜ ƘŜƛƎƘǘΩ ŀƴŘ ΨǊŀǘŜŘ ŀƭǘƛǘǳŘŜΩΦ X X X X X    

021 10 10 02  Engine handling         

(01)  State the correct procedures for setting the engine controls when 

increasing or decreasing power. 

X X X X X    
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(02)  Define the following terms: 

τ take-off power; 

τ maximum continuous power.  

X X X X X    

LO (03)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŜǊƳ ΨƘȅŘǊŀǳƭƛŎƛƴƎΩ ŀƴŘ ǘƘŜ ǇǊŜŎŀǳǘƛƻƴǎ ǘƻ ōŜ ǘŀƪŜƴ 

prior to engine start. 

X X X X X   No practical use 

(04)  Describe the start problems associated with extreme cold weather. X X X X X    

(05)  FADEC for a piston engine: To be introduced at a later date. 

Describe the principal difference between a full-authority digital 

engine control (FADEC) system-controlled engine and traditional 

manual engine controls. 

X X X X X   Reworded 

(06)  Describe the engine controls available on the flight deck for a 

FADEC-controlled engine. 

X X X X X   New LO 

(07)  Explain that the FADEC has full authority of the control of all 

engine parameters ensuring efficient and correct running of the 

engine, including protection in the event of failure. 

X X X X X   New LO 

(08)  Explain the need for FADEC redundancy with regard to power 

supply and data input and output. 

X X X X X   New LO 

021 11 00 00  TURBINE ENGINES         

021 11 01 00  Basic principles         
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021 11 01 01  Basic generation of thrust and the thrust formula         

(01)  Describe how thrust is produced by a basic gas turbine engine. X X       

(02)  Describe the simple form of the thrust formula for a basic, straight 

turbojet and perform simple calculations (including pressure 

thrust). 

X X       

(03)  State that thrust can be considered to remain approximately 

constant over the whole aeroplane subsonic speed range. 

X X       

021 11 01 02  Design, types and components of turbine engines, components         

(01)  List the main components of a basic gas turbine engine.: 

τ inlet, 

τ compressor, 

τ combustion chamber, 

τ turbine, 

τ outlet. 

X X X X X    

LO (02)  Describe the system of station numbering in a gas turbine engine. X X X X X   No practical use 

(03)  Describe the variation of static pressure, temperature and axial 

velocity in a gas turbine engine under normal operating conditions 

and with the aid of a working cycle diagram. 

X X X X X    

(04)  Describe the differences between absolute, circumferential 

(tangential) and axial velocity. 

X X X X X    
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(05)  List the different types of gas turbine engines: 

τ straight jet, 

τ turbofan, 

τ turboprop. 

X X       

(06)  State that a gas turbine engine can have one or more spools. X X X X X    

(07)  Describe how thrust is produced by turbojet and turbofan engines. X X       

(08)  Describe how power is produced by turboprop engines. X X       

(09)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŜǊƳ ΨŜǉǳƛǾŀƭŜƴǘ ƘƻǊǎŜǇƻǿŜǊΩ όҐ ǘƘǊǳǎǘ ƘƻǊǎŜǇƻǿŜǊ Ҍ 

shaft horsepower). 

X X       

(10)  Explain the principle of a free turbine or free-power turbine. X X X X X    

(11)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨōȅǇŀǎǎ ǊŀǘƛƻΩ ŀƴŘ ǇŜǊŦƻǊƳ ǎƛƳǇƭŜ ŎŀƭŎǳƭŀǘƛƻƴǎ ǘƻ 

determine bypass ratio. 

X X       

(12)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳǎ ΨǇǊƻǇǳƭǎƛǾŜ ǇƻǿŜǊΩΣ ΨǇǊƻǇǳƭǎƛǾŜ ŜŦŦƛŎƛŜƴŎȅΩΣ 

ΨǘƘŜǊƳŀƭ ŜŦŦƛŎƛŜƴŎȅΩ ŀƴŘ Ψǘƻǘŀƭ ŜŦŦƛŎƛŜƴŎȅΩΦ  

X X       

(13)  Describe the influence of compressor-pressure ratio on thermal 

efficiency. 

X X X X X    

(14)  Explain the variations of propulsive efficiency with forward speed 

for turbojet, turbofan and turboprop engines.  

X X       

(15)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǎǇŜŎƛŦƛŎ ŦǳŜƭ ŎƻƴǎǳƳǇǘƛƻƴΩ ŦƻǊ ǘǳǊōƻƧŜǘǎ ŀƴŘ X X       



9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ bt! нлмс-лоό.ύ 

{¦.W9/¢ лнм τ !LwCw!a9 !b5 {¸{¢9a{Σ 9[9/¢wL/{Σ th²9w t[!b¢ !b5 9a9wD9b/¸ 9v¦Lta9b¢ 

 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.   Page 90 of 248 

 
An agency of the European Union 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

turboprops. 

021 11 01 03  Coupled turbine engine: design, operation, components and 

materials 

        

(01)  Name the main assembly parts of a coupled turbine engine and 

explain the operation of the engine. 

  X X X    

(02)  Explain the limitations of the materials used with regard to 

maximum turbine temperature, engine and drive train torque 

limits. 

  X X X    

(03)  Describe the possible effects on engine components when limits 

are exceeded. 

  X X X    

(04)  Explain that when engine limits are exceeded, this event must be 

reported. 

  X X X    

021 11 01 04  Free-turbine engine: design, components and materials         

(01)  5ŜǎŎǊƛōŜ ǘƘŜ ŘŜǎƛƎƴ ƳŜǘƘƻŘǎ ǘƻ ƪŜŜǇ ǘƘŜ ŜƴƎƛƴŜΩǎ ǎƛȊŜ ǎƳŀƭƭ ŦƻǊ 

installation in helicopters. 

  X X X    

(02)  List the main components of a free-turbine engine.   X X X    

(03)  Describe how the power is developed by a turboshaft/free-turbine 

engine. 

  X X X    

(04)  Explain how the exhaust gas temperature is used to monitor 

turbine stress. 

  X X X    
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021 11 02 00  Main-engine components         

021 11 02 01  Aeroplane: air intake         

(01)  State the functions of the engine air inlet/air intake. X X       

(02)  Describe the geometry of a subsonic (pitot-type) air inlet. X X       

(03)  Explain the gas-parameter changes in a subsonic air inlet at 

different flight speeds. 

X X       

(04)  Describe the reasons for, and the dangers of, the following 

operational problems concerning the engine air inlet: 

τ airflow separation, 

τ inlet icing, 

τ inlet damage, 

τ fForeign oObject dDamage (FOD), 

τ heavy in-flight turbulence. 

X X       

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 flow 

compressor. 

X X X X X    

(03)  Name the following main components of a single stage and 

describe their function for a centrifugal compressor: 

X X X X X    
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τ impeller, 

τ diffuser. 

(04)  Name the following main components of a single stage and 

describe their function for an axial compressor: 

τ rotor vanes, 

τ stator vanes. 

X X X X X    

(05)  Describe the gas-parameter changes in a compressor stage. X X X X X    

(06)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨǇǊŜǎǎǳǊŜ ǊŀǘƛƻΩ ŀƴŘ ǎǘŀǘŜ ŀ ǘȅǇƛŎŀƭ ǾŀƭǳŜ ŦƻǊ ƻƴŜ 

stage of a centrifugal and an axial flow compressor and for the 

complete compressor. 

X X X X X    

(07)  State the advantages and disadvantages of increasing the number 

of stages in a centrifugal compressor. 

X X X X X    

(08)  Explain the difference in sensitivity for Foreign Object Damage 

(FOD) of a centrifugal compressor compared with an axial flow 

type.  

X X X X X    

(09)  Explain the convergent air annulus through an axial flow 

compressor. 

X X X X X    

(10)  Describe the reason for twisting the compressor blades. X X X X X    

(11)  State the tasks of inlet guide vanes (IGVs). X X X X X    

(12)  State the reason for the clicking noise whilst the compressor slowly X X X X X    
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rotates on the ground. 

(13)  State the advantages of increasing the number of spools. X X X X X    

(14)  Explain the implications of tip losses and describe the design 

features to minimise the problem. 

X X X X X    

(15)  Explain the problems of blade bending and flapping and describe 

the design features to minimise the problem. 

X X X X X    

(16)  Explain the following terms: 

τ compressor stall, 

τ engine surge. 

X X X X X    

(17)  State the conditions that are possible causes of stall and surge. X X X X X    

(18)  Describe the indications of stall and surge. X X X X X    

(19)  Describe the design features used to minimise the occurrence of 

stall and surge. 

X X X X X    

(20)  Describe a compressor map (surge envelope) with RPM lines, stall 

limit, steady state line and acceleration line. 

X X X X X    

(21)  Describe the function of the diffuser. X X X X X    

021 11 02 03  Combustion chamber         

(01)  Define the purpose of the 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. X X X X X    

(04)  Explain the reason for reducing the airflow axial velocity at the 

combustion chamber inlet (snout). 

X X X X X    

(05)  State the function of the swirl vanes (swirler). X X X X X    

(06)  State the function of the drain valves. X X X X X    

(07)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳǎ ΨǇǊƛƳŀǊȅ ŀƛǊŦƭƻǿΩ ŀƴŘ ΨǎŜŎƻƴŘŀǊȅ ŀƛǊŦƭƻǿΩ ŀƴŘ 

explain their purpose. 

X X X X X    

(08)  Explain the following two mixture ratios: 

τ primary airflow  to fuel, 

τ total airflow (within the combustion chamber) to fuel. 

X X X X X    

(09)  Describe the gas-parameter changes in the combustion chamber. X X X X X    

(10)  State a typical maximum value of the outlet temperature of the 

combustion chamber. 

X X X X X    

(11)  Describe the following types of combustion chamber and state the 

differences between them: 

τ can type; 

τ can-annular, cannular or tubo-annular; 

τ annular;  

τ reverse-flow annular. 

X X X X X    



9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ bt! нлмс-лоό.ύ 

{¦.W9/¢ лнм τ !LwCw!a9 !b5 {¸{¢9a{Σ 9[9/¢wL/{Σ th²9w t[!b¢ !b5 9a9wD9b/¸ 9v¦Lta9b¢ 

 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.   Page 95 of 248 

 
An agency of the European Union 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

LO (12)  Describe the principle of operation of a simplex and a duplex fuel 

spray nozzle (atomiser). 

X X X X X   No practical use 

021 11 02 04  Turbine         

(01)  Explain the purpose of a turbine in different types of gas turbine 

engines. 

X X X X X    

(02)  Describe the principles of operation of impulse, reaction and 

impulse-reaction axial flow turbines. 

X X X X X    

(03)  Name the main components of a turbine stage and their function. X X X X X    

(04)  Describe the working principle of a turbine. X X X X X    

(05)  Describe the gas-parameter changes in a turbine stage. X X X X X    

(06)  Describe the function and the working principle of active clearance 

control. 

X X X X X   No practical use  

for helicopters 

(07)  Describe the implications of tip losses and the means to minimise 

them.  

X X X X X    

(08)  Explain why the available engine thrust is limited by the turbine 

inlet temperature. 

X X X X X   No practical use  

for helicopters 

(09)  Explain the divergent gas-flow annulus through an axial-flow 

turbine.  

X X X X X    

LO (10)  Describe turbine-blade convection, impingement and film cooling. X X X X X   No practical use 
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(11)  Explain the high mechanical-thermal stress in the turbine blades 

and wheels. 

X X X X X    

LO (12)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŎǊŜŜǇΩΦ X X X X X   No practical use 

LO (13)  Explain the consequences of creep on the turbine. X X X X X   No practical use 

LO (14)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳǎ Ψƭƻǿ-ŎȅŎƭŜ ŦŀǘƛƎǳŜΩ ŀƴŘ ΨƘƛƎƘ-cycle ŦŀǘƛƎǳŜΩΦ X X X X X   No practical use 

021 11 02 05  Aeroplane: exhaust         

(01)  Name the following main components of the exhaust unit and 

their function: 

τ jet pipe, 

τ propelling nozzle, 

τ exhaust cone. 

X X       

(02)  Describe the working principle of the exhaust unit. X X       

(03)  Describe the gas-parameter changes in the exhaust unit. X X       

(04)  5ŜŦƛƴŜ ǘƘŜ ǘŜǊƳ ΨŎƘƻƪŜŘ ŜȄƘŀǳǎǘ ƴƻȊȊƭŜΩ όƴƻǘ ŀǇǇƭƛŎŀōƭŜ ǘƻ 

turboprops). 

X        

(06)  Explain how jet exhaust noise can be reduced. X X       

021 11 02 06  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 air-intake ducting on helicopters.   X X X    

(03)  Describe the reasons for and the dangers of the following 

operational problems concerning engine air intake: 

τ airflow separations, 

τ intake icing, 

τ intake damage, 

τ FODforeign object damage, 

τ heavy in-flight turbulence. 

  X X X    

(04)  Describe the conditions and circumstances during ground 

operations when FOD foreign object damage is most likely to 

occur. 

  X X X    

(05)  Describe and explain the principles of air intake filter systems that 

can be fitted to some helicopters for operations in icing and sand 

conditions. 

  X X X    

(06)  Describe the function of the heated pads on some helicopter air 

intakes. 

  X X X    

021 11 02 07  Helicopter: exhaust         

LO (01)  Name the following main components of the exhaust unit and 

their function. 

τ jet pipe, 

  X X X   No practical use 
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τ exhaust cone. 

(02)  Describe the working principle of the exhaust unit.   X X X    

(03)  Describe the gas-parameter changes in the exhaust unit.   X X X    

021 11 03 00  Additional components and systems         

021 11 03 01  Engine fuel system         

(01)  Name the main components of the engine fuel system and state 

their function. 

X X X X X    

(02)  Name the two types of engine-driven high-pressure pumps, such 

as: 

τ gear-type, 

τ swash plate-type. 

X X X X X    

(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 achieve 

a given thrust/power setting. 

X X X X X    

021 11 03 02  Engine control system         

(01)  State the tasks of the engine control system. X X X X X    

(02)  List the following different types of engine control systems (refer 

to AMC to CS-E 50 Engine control system (1) Applicability) and 

state their respective engine control (output) parameters: 

X X X X X   Reworded 
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τ hydro mechanical (Main Engine Control (MEC)); 

τ hydro mechanical with a limited authority electronic 

supervisor (Power Management System/Control (PMS/PMC)); 

τ single-channel full-authority engine control FADEC with 

hydro-mechanical backup; 

τ dual-channel full-authority electronic engine control FADEC 

system with no backup or any other combination (FADEC). 

(03)  Describe a FADEC as a full-authority dual-channel system including 

functions such as an electronic engine control unit, wiring, sensors, 

variable vanes, active clearance control, bleed configuration, 

electrical signalling of thrust lever angle (TLA) (see also AMC to  

CS-E-50), and an EGT protection function and engine overspeed. 

X  X X    Reworded 

(04)  Explain how redundancy is achieved by using more than one 

channel in a FADEC system.  

X  X X     

(05)  State the consequences of a FADEC single input data failure. X  X X     

(06)  State that all input and output data are checked by both channels 

in a FADEC system. 

X  X X    Reworded 

(07)  State that a FADEC system uses its own sensors and that, in some 

cases, also data from aircraft systems is used. 

X  X X     

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

021 11 03 03   Engine lubrication         
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(01)  State the tasks of an engine lubrication system. X X       

(02)  Name the following main components of a lubrication system and 

state their function: 

τ oil tank and centrifugal breather, 

τ oil pumps (pressure and scavenge pumps), 

τ oil filters (including the bypass), 

τ oil sumps, 

τ chip detectors, 

τ coolers. 

X X       

(03)  Explain that each spool is fitted with at least one ball bearing and 

two or more roller bearings. 

X X      Reworded 

(04)  Explain the use of compressor air in oil-sealing systems (e.g. 

labyrinth seals).  

X X       

021 11 03 04  Engine auxiliary gearbox         

(05)  State the tasks of the auxiliary gearbox. X X       

(06)  Describe how the gearbox is driven and lubricated. X X       

021 11 03 05  Engine ignition         

(01)  State the task of the ignition system. X X       

(02)  Name the following main components of the ignition system and X X       
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state their function.: 

τ power sources, 

τ trembler mechanism (vibrator), 

τ transformer, 

τ diodes, 

τ capacitors, 

τ discharge gap (high-tension (HT) tube), 

τ igniters. 

(03)  State why jet turbine engines are equipped with two electrically 

independent ignition systems. 

X X       

(04)  Explain the different modes of operation of the ignition system. X X       

021 11 03 06  Engine starter         

(01)  Name the main components of the starting system and state their 

function. 

X X       

(02)  Explain the principle of a turbine engine start. X X       

(03)  Describe the following two types of starters: 

τ electric, 

τ pneumatic. 

X X       

(04)  Describe a typical start sequence (on ground/in flight) for a X X       
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turbofan.  

(05)  5ŜŦƛƴŜ ΨǎŜƭŦ-ǎǳǎǘŀƛƴƛƴƎ wtaΩΦ X X       

021 11 03 07  Reverse thrust         

(01)  Name the following main components of a reverse-thrust system 

and state their function: 

τ reverse-thrust select lever, 

τ power source (pneumatic or hydraulic), 

τ actuators, 

τ doors, 

τ annunciations. 

X X       

(02)  Explain the principle of a reverse-thrust system. X X       

(03)  Identify the advantages and disadvantages of using reverse thrust. X X       

(04)  Describe and explain the following different types of thrust-

reverser systems: 

τ hot-stream reverser, 

τ clamshell or bucket-door system, 

τ cold-stream reverser (only turbofan engines), 

τ blocker doors, 

τ cascade vanes. 

X X       
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(05)  Explain the implications of reversing the cold stream (fan reverser) 

only on a high bypass ratio engine. 

X X       

(06)  Describe the protection features against inadvertent thrust-

reverse deployment in flight as present on most transport 

aeroplanes. 

X X       

(07)  5ŜǎŎǊƛōŜ ǘƘŜ ŎƻƴǘǊƻƭǎ ŀƴŘ ƛƴŘƛŎŀǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ǘƘǊǳǎǘ-

ǊŜǾŜǊǎŜǊ ǎȅǎǘŜƳΦ 

X X       

021 11 03 08  IŜƭƛŎƻǇǘŜǊ ǎǇŜŎƛŦƛŎǎ ƻƴ ŘŜǎƛƎƴΣ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎ ŦƻǊΥ  

ŀ!ŘŘƛǘƛƻƴŀƭ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǎȅǎǘŜƳǎ ǎǳŎƘ ŀǎ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳΣ 

ƛƎƴƛǘƛƻƴ ŎƛǊŎǳƛǘΣ ǎǘŀǊǘŜǊΣ ŀŎŎŜǎǎƻǊȅ ƎŜŀǊōƻȄ 

        

(01)  State the task of the lubrication system.   X X X    

(02)  List and describe the common helicopter lubrication systems.   X X X    

(03)  Name the following main components of a helicopter lubrication 

system: 

τ reservoir;  

τ pump assembly; 

τ external oil filter; 

τ magnetic chip detectors, electronic chip detectors; 

τ thermostatic oil coolers;  

τ breather. 

  X X X    
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(04)  Identify and name the components of a helicopter lubrication 

system from a diagram. 

  X X X    

(05)  Identify the indications used to monitor a lubrication system 

including warning systems. 

  X X X    

(06)  Explain the differences and appropriate use of straight oil and 

compound oil, and describe the oil numbering system for aviation 

use. 

  X X X    

(07)  Explain and describe the ignition circuit for engine start and engine 

relight facility when the selection is set for both automatic and 

manual functions. 

  X X X    

(08)  Explain and describe the starter motor and the sequence of events 

when starting, and that for most helicopters the starter becomes 

the generator after the starting sequence is over. 

  X X X    

(09)  Explain and describe why the engine drives the accessory gearbox.   X X X    

021 11 04 00  Engine operation and monitoring         

021 11 04 01  General         

(01)  Explain the following aeroplane engine limitations ratings: 

τ take-off, 

τ go-around, 

τ maximum continuous thrust/power, 

X X      Reworded 
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τ maximum climb thrust/power. 

(02)  Explain spool-up time. X X X X X    

(03)  Explain the reason for the difference between ground and 

approach flight idle values (RPM). 

X X       

(04)  State the parameters that can be used for setting and monitoring 

the thrust/power. 

X X X X X    

(05)  5ŜǎŎǊƛōŜ ǘƘŜ ǘŜǊƳǎ ΨŀƭǇƘŀ ǊŀƴƎŜΩΣ ΨōŜǘŀ ǊŀƴƎŜΩ ŀƴŘ ΨǊŜǾŜǊǎŜ ǘƘǊǳǎǘΩ 

as applied to a turboprop power lever. 

X X       

(06)  Explain the dangers of inadvertent beta-range selection in flight for 

a turboprop. 

X X       

(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 monitor 

turbine stress.  

X X X X X    

(09)  Describe the effect of engine acceleration and deceleration on the 

EGT. 

X X X X     

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

limits are exceeded. 

X X X X X    

(11)  Explain why engine-limit exceedances must be reported. X X X X     
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(12)  Explain the limitations on the use of the thrust-reverser system at 

low forward speed. 

X X       

(13)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŜƴƎƛƴŜ ǎŜƛȊǳǊŜΩΦ X X X X     

(14)  State the possible causes of engine seizure and explain their 

preventative measures. 

X X X X     

(15)  Explain the reason for the difference in the pressures of the fuel 

and oil in the heat exchanger. 

X X X X     

(16)  Explain oil-filter clogging (blockage) and the implications for the 

lubrication system. 

X X X X     

(17)  Give examples of monitoring instruments of an engine. X X X X     

(18) New  Describe how to identify and assess engine damage based on 

instrument indications. 

X X X X    New LO 

021 11 04 02  Starting malfunctions         

(01)  Describe the indications and the possible causes of the following 

aeroplane starting malfunctions: 

τ false (dry or wet) start, 

τ tailpipe fire (torching), 

τ hot start, 

τ abortive (hung) start, 

τ no N1 rotation, 

X X       
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τ no FADEC indications. 

(02)  Describe the indications and the possible causes of the following 

helicopter starting malfunctions: 

τ false (dry or wet) start, 

τ tailpipe fire (torching), 

τ hot start, 

τ abortive (hung) start, 

τ no N1 rotation, 

τ freewheel failure., 

τ no FADEC indications. 

  X X X   Reworded 

Old LO (03) incorporated 

LO (03)  τ no FADEC indications.   X X    Combined with (02) 

021 11 04 03  Relight envelope         

(01)  Explain the relight envelope. X X       

021 11 05 00  Performance aspects         

021 11 05 01  Thrust, performance aspects, and limitations         

(01)  Describe the variation of thrust and specific fuel consumption with 

altitude at constant TAS. 

X X       

(02)  Describe the variation of thrust and specific fuel consumption with 

TAS at constant altitude. 

X X       



9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅ bt! нлмс-лоό.ύ 

{¦.W9/¢ лнм τ !LwCw!a9 !b5 {¸{¢9a{Σ 9[9/¢wL/{Σ th²9w t[!b¢ !b5 9a9wD9b/¸ 9v¦Lta9b¢ 

 

¢9ΦwtwhΦлллоп-ллп ϭ 9ǳǊƻǇŜŀƴ !Ǿƛŀǘƛƻƴ {ŀŦŜǘȅ !ƎŜƴŎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ L{h фллм ŎŜǊǘƛŦƛŜŘΦ 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/internet.   Page 108 of 248 

 
An agency of the European Union 

{ȅƭƭŀōǳǎ 

ǊŜŦŜǊŜƴŎŜ 

BK Syllabus details and associated Learning Objectives Aeroplane Helicopter IR CBIR(A) 

& EIR 

Comments 

ATPL CPL ATPL/

IR 

ATPL CPL 

(03)  9ȄǇƭŀƛƴ ǘƘŜ ǘŜǊƳ ΨŦƭŀǘ-ǊŀǘŜŘ ŜƴƎƛƴŜΩ ōȅ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ŎƘŀƴƎŜ ƻŦ 

take-off thrust, turbine inlet temperature and engine RPM with 

outside air temperature (OAT). 

X X       

(04)  Define ǘƘŜ ǘŜǊƳ ΨeEngine pPressure rRŀǘƛƻΩ ό9twύΦ  X X       

(05)  Explain the use of reduced (flexible) and derated thrust for take-

off, and explain the advantages and disadvantages when 

compared with a full-rated take-off. 

X X       

(06)  Describe the effects of use of bleed air on RPM, EGT, thrust and 

specific fuel consumption. 

X X       

021 11 05 02  Helicopter engine ratings, engine performance and limitations, 

engine handling: torque, performance aspects, engine handling 

and limitations. 

        

(01)  Describe engine rating torque limits for take-off, transient and 

maximum continuous. 

  X X X    

(02)  Describe turbine outlet temperature (TOT) limits for take-off.   X X X    

(03)  Explain why TOT is a limiting factor for helicopter performance.   X X X    

(04)  Describe and explain the relationship between maximum torque 

available and density altitude, which leads to decreasing torque 

available with the increase of density altitude. 

  X X X    

(05)  Explain that hovering downwind on some helicopters will   X X X    
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noticeably increase the engine TOT. 

(06)  Explain the reason why the engine performance is less when 

aircraft accessories are switched on, i.e. anti-ice, heating, hoist, 

filters., are switched on. 

  X X X    

(07)  Describe the effects of use of bleed air on engine parameters.   X X X    

(08)  Explain that on some helicopter exceeding the TOT limit may cause 

the main rotor to droop (slow down). 

  X X X    

(09)  Describe overtorquing and show the consequences.   X X X   Moved from 

082 08 02 02 (03) 

021 11 06 00  Auxiliary pPower uUnit (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 the difference between the two types of APU inlets. X  X X     

(03)  5ŜŦƛƴŜ ΨƳŀȄƛƳǳƳ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀȄƛƳǳƳ ǎǘŀǊǘƛƴƎ ŀƭǘƛǘǳŘŜΩΦ X  X X     

(04)  Name the typical APU control and monitoring instruments. X  X X     

(05)  5ŜǎŎǊƛōŜ ǘƘŜ !t¦Ωǎ ŀǳǘƻƳŀǘƛŎ ǎƘǳǘŘƻǿƴ protection. X  X X     

021 12 00 00  PROTECTION AND DETECTION SYSTEMS         

021 12 01 00   Smoke detection         




