@bsMmo 1

1. gmqbols mbg Lsdsghe bmdseweols Ggdbozm®o dmdlsbwmégdol A, Bl, B2, B2L, B3 s C
39330600 3mjdcmdgdoliorgzols

OO

A, Bl, B2, B2L s B3 353930M00bm3z0L bodsbm 300bs 3060bsBwghhgds 3mobol mboom (1, 2 56 3)
000MgNE  boasbmsb dodsMmgdom. C  353HgamMmoolmzol  3960o@gdol 3m©bol ©mby wbwos
999L505990MmqL B1 56 B2 353920600 LsdsBm (3000060l ombyl.

3Mbob 3sh396909w0 0gma3s 99809 3 mby:

1 mby: Loabol doMomso gugdgb@gdol 3mbe.

5) 396os@ds bs dggderml dmrosbs Lsgbol FoMEH0g0 s0figs Bmyso  Topadswomgdol
399mygqgbgdom;

0) 396000sGHL Mbs FggdErml dgbsdsdolo GHgMmdobgdol godmygbgds.

09-2 mbg: Logboll mgmMomwo s 3Mogd@ozmwo s139dGHgdol Bmyso 3MmEbs s 3 3mEbol

24590ggbgdol qLsdergdermds.

5) 396000sGHL Mbs T9gde Ml Logbol MYMGOYOo boBwIZWIIOL goRJds;

0) 396000sGHL Mbo TG MU bogbol BmAsO S0fgMs Tglisdsdolo Jogse0mMYdOL Asdmyqbadoo;

3) 39600s@L Mbs 8ggdeoml Logboli sefgMmolsmzgol Asdmoygbml B509ds@03MMHo BmMIMEgdo
530030L 396Mmbgdm6 gMms;

©) 396003l Mbs Fggdemlb Lo sbmsb 393806 IO gligoBgdol, bsbsbgdols s bdgdgdol

Hogombgo;

9  360os@l  bos Tgadwml  Lo3Mmo®mo  3mEbol  3Mogd@ogMmo  4sdmyabgds,  gGHIWMEO
36m(39096Mgd0l dobgzom.

09-3 ©mbyg: Loabol ™MgMmGoMWo s 36M5dGH03Mwo s139JGHJO0L IGHIWMMO (3nEbs s FMmEboL
(39390 993963 gdol WMA03MMO O BoMMOM® dMYgbgdol »bstro.

d0%bgdo:

9) 396000sHTs Mbs 03MmEIL Laabol MgMEOOMEo Boffoco s Lbgs Logbgdmsb MMmogMmzsgdomo.

0) 3960l Mbs 8ggdwml  bsgbol IGIWMMO  SOfgMS, MIMOOEo  LsEwdzwgdol s
3MB3M9GME0 Fo500mgdoL 35dmyqbgdoo;

3) 396000sBHL Mbs gudmgl s 999dwml Fo09T5BH03MM0 BMOINMIdOL 45dmyggbgds Logasbmsb
0005OHMgd0m;

©) 3960@o@L 9990wml Logbol sdfamo qlgoHgdoL, BosMEH030 babsBgdol s 1dgdgdol Fozombas,
393905 5 Imdbogds.

9 39600@s@L Mbs Fggdml  LozmaMo  3Ebol  3MogdBHozmo  2sdmygbgds, IHoMmBMgdEol
0bLE®MJ309d0L dobgzoom.

3) 396oo@l Mbos 999dwml Lbgsslibgs §gsMmgdom s 2obmdzgdom dowgdwwo  d9gagdol
06390309 GH0Mgds 5 530 gdEMdOLIL F00MML 353MmMYJEH0MJdY0 BmIgdo.



2. 8mgeyergdo

Ls3sgMm  bmdserol  3gdbozm®mo  dmdLab@gdol  1B3gEoswolGol  dmfdmdol  Jglsdsdolo
398930600L 96 43935393M00LmM30L bEdsbM Loabgdo AsbLsbEzMWWos 899ga0 Fos@HmoE0m, bosa
dgLodsdolo Logbgdo s0bodbryeos , X LoddMEM™O.

A, Bl o B3 35¢)93MmM00bogob:

A 56 Bl - 3300008006530 s03@g0mo A 56 Bl - 839mwag®gbo swdmmgomo: B3
A or Bl aeroplane with: A or Bl helicopter with:

bsgbob 500GMMIBMWo  ©yvdosbo dM3g00  s0MGHMGBEMWwO 330560 dM53900  5639MHIGYI0 dosbo
oo d453900 Piston engine(s) 3653900 Piston engine(s) 36539800 5033000
Subject module Ty pine engine(s) Turbine engine(s) 03000083006539%0,
35gb0dsewyM0 slsxMgbo
3sboo 2000 3 s bs3wgd0
Piston engine non-pressurised
aeroplanes
2 000 kg MTOM
and below




B2 o B2L 35¢%93mMH00obomgol

Subject module/submodules
5360b Berormo/jggdemenegdo

11C
12
13.1and 13.2
13.3(a)

13.3(b)
13.4(a)

13.4(b)

13.4(c)
135

13.6
13.7

13.8

13.9
13.10
13.11t013.18

13.19t0 13.22
14

B2 B2L
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X (bLobEHYIOL MBEHIEHMBOLMZOL 's3EH MG
950990 g3096s")

(for system rating 'Autoflight')
X
X X (bLobBgdol MLEHSEMOOLMZOL ' 353006 MdS/

653095305")
(for system rating 'Com/Nav')
X X (bLobEYIolb MBEHEGHMBOLMZOL 'GOPOMEMISE05')
(for system rating 'Surveillance')
X
X X
X
X X (bLobEYIolb MBEHSEGHMBOLMZOL '93B MGG
69500990 536965")

(for system rating 'Autoflight')

X X (bLobBgdol MLEGHSEGMBOOLMZ0L Bywwlbsfiymgdo')
(for system rating 'Instruments')
X X
X
X X (bobBgdolb MbEHEHMBOLMZ0L 'bb-0b BMbJz0OO
LobiBgdgdo ')
(for system rating 'Airframe systems')

X
X X (bobBgdol mbGs@mdolmzgol bgwbsfygmgdo' s

'Ib-0b gbdzo®o LobEgdgdo )
(for system rating 'instruments' and 'Airframe
systems')




9000 1. 3509353035
MODULE 1. MATHEMATICS

9o 1. 3509053035 ©mbg LEVEL

MODULE 1. MATHEMATICS B1 B2
B2L

1.1 stoodydazs Arithmetic 1 2 2 2

Arithmetical terms and signs, methods of multiplication and division, fractionsand

decimals, factors and multiples, weights, measures and conversion factors, ratio and
proportion, averages and percentages, areasand volumes, squares, cubes, square and
cube roots.

1.2 s¢mggdts  Algebra

(a) Evaluating simple algebraic expressions, addition, subtraction, 1 2 2 2
multiplication and division, use of brackets, simple algebraic fractions;

(b) Linear equations and their solutions;
Indices and powers, negative and fractional indices; Binary and _ 1 1 1
other applicable numbering systems;

Simultaneous equations and second degree equations with one

unknown;
Logarithms.
1.3 ggmdgd®os Geometry
(a) Simple geometrical constructions; = 1 1 1
(b) Graphical representation; nature and uses of graphs, graphs of 2 2 2 2
equations/functions;
(c) Simple trigonometry; trigonometrical relationships, use of tables and — 2 2 2

rectangular and polar coordinates.

3o 2. gobogs
MODULE 2. PHYSICS

combg LEVEL
a 2. 0%
Mo 2. 30B0o3s i =

MODULE 2. PHYSICS B2L
2.1 bogooogmgds Matter 1 1 1 1

Nature of matter: the chemical elements, structure of atoms, molecules;
Chemical compounds;

States: solid, liquid and gaseous;

Changes between states.

2.2 Ggbsbazs Mechanics
2.2.1bBshozs Statics 1 2 1 1

Forces, moments and couples, representation as vectors; Centre of
gravity;
Elements of theory of stress, strain and elasticity: tension,
compression, shear and torsion;
Nature and properties of solid, fluid and gas; Pressure and
buoyancy in liquids (barometers).

2.2.2 0699035 Kinetics 1 2 1 1

Linear movement: uniform motion in a straight line, motion under
constant acceleration (motion under gravity);
Rotational movement: uniform circular motion (centrifugal/centripetal forces);

Periodic motion: pendular movement;
Simple theory of vibration, harmonics and resonance;
Velocity ratio, mechanical advantage and efficiency.




0o 2. 30B03s

combg LEVEL

B1

B2

MODULE 2. PHYSICS B2L
2.2.3 oobsinys Dynamics 2 1
(a) Mass;
Force, inertia, work, power, energy (potential, kinetic and total energy),
heat, efficiency:
(b) Momentum, conservation of momentum; 2 2
Impulse;
Gyroscopic principles;
Friction: nature and effects, coefficient of friction (rolling resistance).
2.2.4 3006590065003 Fluid dynamics 2 2
(a) Specific gravity and density;
(b) Viscosity, fluid resistance, effects of streamlining; Effects of 2 1
compressibility on fluids;
Static, dynamic and total pressure: Bernoulli's Theorem, venturi.
2.3 09630@0bs5dozs Thermodynamics
(a)  Temperature: thermometers and temperature scales: Celsius, 2 2
Fahrenheit and Kelvin; Heat definition;
(b)  Heat capacity, specific heat; 2 2
Heat transfer: convection, radiation and conduction;
Volumetric expansion;
First and second law of thermodynamics;
Gases: ideal gases laws; specific heat at constant volume and constant
pressure, work done by expanding gas;
Isothermal, adiabatic expansion and compression, engine cycles, constant
volume and constant pressure, refrigerators and heat pumps;
Latent heats of fusion and evaporation, thermal energy, heat of combustion.
2.4 309035 (bobsoxemg)  Optics (Light) 2 2
‘Wave motion: mechanical waves, sinusoidal wave motion, interference
phenomena, standing waves;
Sound: speed of sound, production of sound, intensity, pitch and quality, Doppler
effect.
2 2

2.5 doer@ob dmdmsmds s 8ggts  Wave Motion and Sound
‘Wave motion: mechanical waves, sinusoidal wave motion, interference
phenomena, standing waves;
Sound: speed of sound, production of sound, intensity, pitch and quality, Doppler
effect.
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MODULE 3. ELECTRICAL FUNDAMENTALS

9000 3. gegdBHHmmdol bsgmdzagdo

©mbg LEVEL
Bl B2

MODULE 3. ELECTRICAL FUNDAMENTALS
3.1 9¢2993Gb0ob gmcos Electron Theory

Structure and distribution of electrical charges within: atoms, molecules,
ions, compounds;
Molecular structure of conductors, semiconductors and insulators.

B2L

3.2 bhsh032960 Jergfd 20285 ©s 35990285
Static Electricity and Conduction

Static electricity and distribution of electrostatic charges; Electrostatic
laws of attraction and repulsion;

Units of charge, Coulomb's Law;

Conduction of electricity in solids, liquids, gases and a vacuum.

3.3 Je10 (G900obeacrmgos Electrical Terminology

The following terms, their units and factors affecting them: potential difference,
electromotive force, voltage, current, resistance, conductance, charge, conventional
current flow, electron flow.

3.4 9c99520280b [s600r10bs Generation of Electricity

Production of electricity by the following methods: light, heat, friction,
pressure, chemical action, magnetism and motion.

3.5 dncodoz0 @09bob fystea  DC Sources of Electricity

Construction and basic chemical action of: primary cells, secondary cells, lead acid
cells, nickel cadmium cells, other alkaline cells;

Cells connected in series and parallel; Internal resistance

and its effect on a battery;

Construction, materials and operation of thermocouples; Operation of
photo-cells.

3.6 Jrycodogo wgbol progogbo DC Circuits

Ohms Law, Kirchoff's Voltage and Current Laws;
Calculations using the above laws to find resistance, voltage and current;
Significance of the internal resistance of a supply.

3.7 pobs@mds/ Ggbolhmemo Resistance/Resistor
(a) Resistance and affecting factors; Specific

resistance;
Resistor colour code, values and tolerances, preferred values, wattage
ratings;
Resistors in series and parallel;
Calculation of total resistance using series, parallel and series parallel
combinations;
Operation and use of potentiometers and rheostats; Operation of
‘Wheatstone Bridge;

(b) Positive and negative temperature coefficient conductance; Fixed resistors,
stability, tolerance and limitations, methods of construction;
Variable resistors, thermistors, voltage dependent resistors; Construction
of potentiometers and rheostats; Construction of Wheatstone Bridge.




ombg LEVEL

B1 B2
MODULE 3. ELECTRICAL FUNDAMENTALS B2L

3.8 boddcmygry Power — 2 2 1

Power, work and energy (kinetic and potential);

dmEno 3. 9emgdBHPMedOL Laggdzwgdo

Dissipation of power by a resistor;
Power formula;
Calculations involving power, work and energy.

3.9 cpzscords/ grbaflidero = 2 2 1

Capacitance/Capacitor

Operation and function of a capacitor;

Factors affecting capacitance area of plates, distance between plates, number of
plates, dielectric and dielectric constant, working voltage, voltage rating;
Capacitor types, construction and function;

Capacitor colour coding;

Calculations of capacitance and voltage in series and parallel circuits; Exponential
charge and discharge of a capacitor, time constants; Testing of capacitors.

3.10 8gbxhobdo Magnetism

(a) Theory of magnetism; = 2 2 1
Properties of a magnet;
Action of a magnet suspended in the Earth's magnetic field;
Magnetisation and demagnetisation;
Magnetic shielding;
Various types of magnetic material;
Electromagnets construction and principles of operation; Hand clasp rules
to determine: magnetic field around current carryingconductor;

(b) Magnetomotive force, field strength, magnetic flux density, permeability, — 2 2 1
hysteresis loop, retentivity, coercive force reluctance, saturation point, eddy
currents;

Precautions for care and storage of magnets.

3.11 0b #3029 ™8s/0607 Mo  Inductance/Inductor — 2 2 1

Faraday's Law;

Action of inducing a voltage in a conductor moving in a magnetic field;
Induction principles;

Effects of the following on the magnitude of an induced voltage: magnetic field
strength, rate of change of flux, number of conductor turns;

Mutual induction;

The effect the rate of change of primary current and mutual inductance
has on induced voltage;

Factors affecting mutual inductance: number of turns in coil, physical size
of coil, permeability of coil, position of coils with respect to each other;
Lenz's Law and polarity determining rules;

Back emf, self induction;

Saturation point;

Principle uses of inductors.




dmereo 3. gergdBHmmdol bsgmdgzergdo

MODULE 3. ELECTRICAL FUNDAMENTALS

3.12 dryc0dogo ©gbob dtsgs/ 8969M3¢h260b 0gertros
DC Motor/Generator Theory

Basic motor and generator theory;

Construction and purpose of components in DC generator;

Operation of, and factors affecting output and direction of current flow in DC
generators;

Operation of, and factors affecting output power, torque, speed and direction of
rotation of DC motors;

Series wound, shunt wound and compound motors; Starter

Generator construction.

3.13 3¢50 @gbob 03905 AC Theory
Sinusoidal waveform: phase, period, frequency, cycle;
Instantaneous, average, root mean square, peak, peak to peak current
values and calculations of these values, in relation to voltage, current and
power;
Triangular/Square waves;
Single/3 phase principles.

3.14 G900l IR0, 35000 @5 06RO [fHIR980
Resistive (R), Capacitive (C) and Inductive (L) Circuits
Phase relationship of voltage and current in L, C and R circuits, parallel,
series and series parallel;
Power dissipation in L, C and R circuits;

Impedance, phase angle, power factor and current calculations; True power,
apparent power and reactive power calculations.

3.15 3s(sddbgemgdo  Transformers
Transformer construction principles and operation;
Transformer losses and methods for overcoming them;
Transformer action under load and no-load conditions;
Power transfer, efficiency, polarity markings;
Calculation of line and phase voltages and currents;
Calculation of power in a three phase system;
Primary and Secondary current, voltage, turns ratio, power, efficiency;
Auto transformers.

3.16 goerd®9do  Filters

Operation, application and uses of the following filters: low pass, high pass,
band pass, band stop.

3.17 gaavso ogbols 3969shm@9do  AC Generators

Rotation of loop in a magnetic field and waveform produced; Operation and
construction of revolving armature and revolving field type AC generators;
Single phase, two phase and three phase alternators;

Three phase star and delta connections advantages and uses; Permanent
Magnet Generators.

3.18 33075000 @gbol dirsggbo AC Motors
Construction, principles of operation and characteristics of: AC synchronous
and induction motors both single and polyphase; Methods of speed control
and direction of rotation;
Methods of producing a rotating field: capacitor, inductor, shaded or split pole.
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MODULE 4. ELECTRONIC FUNDAMENTALS

(a)

(b)

0mEMo 4. 9engdBH®mbozol Lsgmdzwgdo

MODULE 4. ELECTRONIC FUNDAMENTALS

4.1 bsbg350350956980 Semiconductors
4.1.1 wom@ydo Diodes

Diode symbols;

Diode characteristics and properties; Diodes

in series and parallel;

Main characteristics and use of silicon controlled rectifiers (thyristors),
light emitting diode, photo conductive diode, varistor, rectifier diodes;
Functional testing of diodes.

Materials, electron configuration, electrical properties;

P and N type materials: effects of impurities on conduction, majority and
minority characters;

PN junction in a semiconductor, development of a potential across a PN
junction in unbiased, forward biased and reverse biased conditions;

Diode parameters: peak inverse voltage, maximum forward current,
temperature, frequency, leakage current, power dissipation;

Operation and function of diodes in the following circuits: clippers,
clampers, full and half wave rectifiers, bridge rectifiers, voltage doublers
and triplers;

Detailed operation and characteristics of the following devices: silicon
controlled rectifier (thyristor), light emitting diode, Schottky diode, photo
conductive diode, varactor diode, varistor, rectifier diodes, Zener diode.

(a)

(b)

4.1.2 5®s6D0bBHm&980 Transistors

Transistor symbols;
Component description and orientation;
Transistor characteristics and properties.

Construction and operation of PNP and NPN transistors; Base,
collector and emitter configurations;

Testing of transistors;

Basic appreciation of other transistor types and their uses; Application
of transistors: classes of amplifier (A, B, C);

Simple circuits including: bias, decoupling, feedback and
stabilisation;

Multistage circuit principles: cascades, push-pull, oscillators,
multivibrators, flip-flop circuits.

(a)
(b)

4.1.3 06398 ®s¢»290 biglgdgdo Integrated Circuits

Description and operation of logic circuits and linear
circuits/operationalamplifiers;

Description and operation of logic circuits and linear circuits; Introduction
to operation and function of an operational amplifier used as:
integrator, differentiator, voltage follower, comparator;

Operation and amplifier stages connecting methods: resistive capacitive,
inductive (transformer), inductive resistive (IR), direct; Advantages and
disadvantages of positive and negative feedback.

4.2 @389 f@0ocro liggdol osggéo  Printed Circuit Boards

Description and use of printed circuit boards.
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MODULE 4. ELECTRONIC FUNDAMENTALS B2L

4.3 by®302094560Ddo  Servomechanisms

(@) Understanding of the following terms: Open and closed loop - 1 - -
systems, feedback, follow up, analogue transducers; Principles of
operation and use of the following synchro system
components/features: resolvers, differential, control and torque,
transformers, inductance and capacitance transmitters;

(b) Understanding of the following terms: Open and closed loop, follow up, — — 2 —
servomechanism, analogue, transducer, null, damping, feedback, deadband;
Construction operation and use of the following synchro system
components: resolvers, differential, control and torque, E and I
transformers, inductance transmitters, capacitance transmitters,
synchronous transmitters; Servomechanism defects, reversal of synchro
leads, hunting.

3mEMEo 5. 30EOMO 3gdbememmyngdo/gergdd®mbome obls@Mmmdgb@ s boldgdgdo
MODULE 5. DIGITAL TECHNIQUES/ELECTRONIC INSTRUMENT SYSTEMS

ombg LEVEL

80000 5. 3ogHYIo GYFbmeEmy09d0/ gergddHmbae — T B0

0BLEMIgbEms LobiEgdgdo B3

B1.3 Bl1.4 B2L
MODULE 5. DIGITAL TECHNIQUES/ELECTRONIC

INSTRUMENT SYSTEMS
5. 190299 2b629¢v 06U G0965095 bobdgdyéo 1 2 2 3 1

Electronic Instrument Systems

Typical systems arrangements and cockpit layout of electronic
instrument systems.

5.2 Gogbzooo boli9gdgbo Numbering Systems = 1 = 2 =

Numbering systems: binary, octal and hexadecimal; Demonstration
of conversions between the decimal and binary, octal and
hexadecimal systems and vice versa.

5.3 dmbspgims gsspgds Data Conversion = 1 — 2 —

Analogue Data, Digital Data;
Operation and application of analogue to digital, and digital to analogue
converters, inputs and outputs, limitations of various types.

5.4 Geabsgdons bsemhggéo Data Buses = 2 = 2 =
Operation of data buses in aircraft systems, including knowledge
of ARINC and other specifications.

AircraftNetwork/Ethernet.

5.5 emeagozeio fegogdo  Logic Circuits

(a) Identification of common logic gate symbols, tables and — 2 — 2 -
equivalent circuits;

Applications used for aircraft systems, schematic diagrams.

(b) Interpretation of logic diagrams. — — — 2 —

10
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MODULE 5. DIGITAL TECHNIQUES/ELECTRONIC

INSTRUMENT SYSTEMS
5.6 300030-559(90b 0025000 LHOAILIDS

Basic Computer Structure

(a)  Computer terminology (including bit, byte, software,
hardware, CPU, IC, and various memory devices such as RAM,
ROM, PROM);
Computer technology (as applied in aircraft systems).

(b)  Computer related terminology;
Operation, layout and interface of the major components in a
micro computer including their associated bus systems;
Information contained in single and multiaddress instruction
words;
Memory associated terms;
Operation of typical memory devices;
Operation, advantages and disadvantages of the various data
storage systems.

5.7 80360236069b02980  Microprocessors
Functions performed and overall operation of a microprocessor;
Basic operation of each of the following microprocessor elements:
control and processing unit, clock, register, arithmetic logic unit.

5.8 0b3g8(sceyt0 ptrgcogbo  Integrated Circuits
Operation and use of encoders and decoders;
Function of encoder types;
Uses of medium, large and very large scale integration.

5.9 G dosenplotnds Multiplexing
Operation, application and identification in logic diagrams of
multiplexers and demultiplexers.

5.10 8m33m3560 3035 Fibre Optics
Advantages and disadvantages of fibre optic data
transmission over electrical wire propagation; Fibre optic
data bus;
Fibre optic related terms;
Terminations;
Couplers, control terminals, remote terminals;
Application of fibre optics in aircraft systems.

5.11 92993 2629¢70 93056980 Electronic Displays
Principles of operation of common types of displays used in modern
aircraft, including Cathode Ray Tubes, Light Emitting Diodes and Liquid
Crystal Display.

512 gl sy dbabostiy efybogreadno

FElectrostatic Sensitive Devices

Special handling of components sensitive to electrostatic discharges;
Awareness of risks and possible damage, component and personnel
anti-static protection devices.

11
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MODULE 5. DIGITAL TECHNIQUES/ELECTRONIC
INSTRUMENT SYSTEMS

5.13 3630537370 #)BO1b3 90902990l A330335 — 2 1 2 1

Software Management Control

Awareness of restrictions, airworthiness requirements and possible
catastrophic effects of unapproved changes to software programmes.

5.14 g gty — | 2 2 2 | 1

Electromagnetic Environment

Influence of the following phenomena on maintenance practices
for electronic system:

EMC-Electromagnetic Compatibility EMI-
ElectromagneticInterference HIRF-High

Intensity Radiated Field

Lightning/lightningprotection.

5.15 bs3s9632 beadsengools (5032960 G b/ 30360500 = 2 2 2 1
bolggdo
Typical Electronic/Digital Aircraft Systems

General arrangement of typical electronic/digital aircraft systems and
associated BITE (Built In Test Equipment) such as:
(a) For Bl and B2 only:
ACARS-ARINC Communication and Addressing and
Reporting System
EICAS-Engine Indication and Crew Alerting System FBW-
Fly-by-Wire
FMS-Flight Management System IRS-
Inertial Reference System;
(b) For B1, B2 and B3:
ECAM-Electronic Centralised Aircraft Monitoring EFIS-
Electronic Flight Instrument System
GPS-Global Positioning System
TCAS-Traffic Alert Collision Avoidance System
Integrated Modular Avionics
Cabin Systems
Information Systems.

30mMEo 6. AsL5eNgd0 s 6353900MdYOO
MODULE 6. MATERIALS AND HARDWARE

9000700 6. IsL5egd0 s FMYMdOWMdGOO

MODULE 6. MATERTIALS AND HARDWARE
6.1 bs3s902 beadsarools Gsbsengdo - Js30 croombydo

Aircraft Materials — Ferrous 1 2 1 2
(a) Characteristics, properties and identification of common alloy steels used
in aircraft;

Heat treatment and application of alloy steels.

(b) Testing of ferrous materials for hardness, tensile strength, fatigue
strength and impact resistance.

12
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MODULE 6. MATERTALS AND HARDWARE

6.2 b5359602 beadserools Gsbsengdo - 3960 ¢roombydo
Aircraft Materials — Non-Ferrous
(a) Characteristics, properties and identification of common non- ferrous
materials used in aircraft;
Heat treatment and application of non-ferrous materials;

(b) Testing of non-ferrous material for hardness, tensile strength, fatigue
strength and impact resistance.

6.3 bs3s9602 beadlsemgools Asbisangbo - 3000500BoGe)t0 s 5G099srey®0 Aircraft
Materials — Composite and Non-Metallic
6.3.1 bob Asbsgroligsb s Jbergoerolgsb gsblbbgsggd«emo 3020302bod 0 s
3G G900 Bobsergbo

Composite and non-metallic other than wood and fabric

(a) Characteristics, properties and identification of common
composite and non-metallic materials, other than wood, used in
aircraft;
Sealant and bonding agents;

(b) The detection of defects/deterioration in composite and non-
metallic material;
Repair of composite and non-metallic material.

6.3.2 bob AsbisemgBols 3000l dG«0080 Wooden structures

Construction methods of wooden airframe structures; Characteristics,
properties and types of wood and glue used in aeroplanes;
Preservation and maintenance of wooden structure;

Types of defects in wood material and wooden structures;

The detection of defects in wooden structure;

Repair of wooden structure.

6.3.3 gleagoemob 3s6890mb33960 Fabric covering
Characteristics, properties and types of fabrics used in aeroplanes;
Inspections methods for fabric; Types of defects in fabric; Repair of fabric

covering.
6.4 30052%0s  Corrosion
(a) Chemical fundamentals;
Formation by, galvanic action process, microbiological, stress;
(b) Types of corrosion and their identification; Causes
of corrosion;

Material types, susceptibility to corrosion.

6.5 bsdsgbo  Fasteners
6.5.1 egoepsol gogoobgocBo  Screw threads
Screw nomenclature;
Thread forms, dimensions and tolerances for standard threads used in
aircraft;
Measuring screw threads.

6.5.2 356303980, bs&33960 s FoyH+93960  Bolts, studs and screws

Bolt types: specification, identification and marking of aircraft bolts,
international standards;

Nuts: self locking, anchor, standard types; Machine

screws: aircraft specifications;

Studs: types and uses, insertion and removal;

Self tapping screws, dowels.

13
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MODULE 6. MATERIALS AND HARDWARE

6.5.3 Bsd39¢90 bgerlbsfymgdo  Locking devices
Tab and spring washers, locking plates, split pins, pal-nuts, wire locking,
quick release fasteners, keys, circlips, cotter pins.

6.5.4 359602 beadsemools deagemeabgbo  Aircraft rivets

Types of solid and blind rivets: specifications and identification, heat
treatment.

6.6 dogm980 s BoHobggdo  Pipes and Unions
(a) Identification of, and types of rigid and flexible pipes and their

connectors used in aircraft;

(b) Standard unions for aircraft hydraulic, fuel, oil, pneumaticand air
system pipes.

6.7 BdBsgb0 Springs

Types of springs, materials, characteristics and applications.

6.8 bszob®980 Bearings
Purpose of bearings, loads, material, construction;
Types of bearings and their application.

6.9 380¢5b5-850050399980  Transmissions

Gear types and their application;
Gear ratios, reduction and multiplication gear systems, driven and driving
gears, idler gears, mesh patterns;

Belts and pulleys, chains and sprockets.

6.10 dst0930b ggstx¢m960 Control Cables

Types of cables;
End fittings, turnbuckles and compensation devices;
Pulleys and cable system components;

Bowden cables;

Aircraft flexible control systems.

6.11 geradaeno bsogbgdo @s dsgmoogbargbo

Electrical Cables and Connectors

Cable types, construction and characteristics; High

tension and co-axial cables;

Crimping;

Connector types, pins, plugs, sockets, insulators, current and voltage rating,
coupling, identification codes.
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dmmeo 7A. ¢9d6037960 dmdbabymgdols obl@@vydsogdo
MODULE 7A. MAINTENANCE PRACTICES

39b083bs: gbs Ao 56 Bggladsdgds B3 39¢gammosl. B3 35¢gam®ooliogol dglisdsdolso Lagbgdo gsblsbogmmos 7B

deryEom.
Note: This module does not apply to category B3. Relevant subject matters for category B3 are defined in module 7B.

dmerymo 7A. $9gdb03Mo mdlsbyyMgdol obbEMndzogdo

MODULE 7A. MAINTENANCE PRACTICES

7.1 #9bs23630b03980b badnBo - bs3sxmer beadseno by s bobgermmlbbeado 3 3 3
Safety Precautions-Aircraft and Workshop

Aspects of safe working practices including precautions to take when working with
electricity, gases especially oxygen, oils and chemicals. Also, instruction in the
remedial action to be taken in the event of a fire or another accident with one or more
of these hazards including knowledge on extinguishing agents.

7.2 bsbgamealibeals oblidepz0960 Workshop Practices 3 3 3

Care of tools, control of tools, use of workshop materials;

Dimensions, allowances and tolerances, standards of workmanship;

Calibration of tools and equipment, calibration standards.

7.3 bgerbspymgbo  Tools 3 3 3
Common hand tool types;
Common power tool types;
Operation and use of precision measuring tools;
Lubrication equipment and methods.
Operation, function and use of electrical general test equipment.

7.4 G309 OO0 Us b bgerbofigen — 2 3
Avionic General Test Equipment
Operation, function and use of avionic general test equipment.

7.5 lisobiobie Bbsbgbo, @osa@sdgdo s lsbsiigbo 1 2 2

Engineering Drawings, Diagrams and Standards
Drawing types and diagrams, their symbols, dimensions, tolerances and projections;

Identifying title block information;
Microfilm, microfiche and computerised presentations; Specification 100 of the
Air Transport Association (ATA) of America;
Aeronautical and other applicable standards including ISO, AN, MS, NAS and MIL;
Wiring diagrams and schematic diagrams.

7.6 Bsbidnbo os om9heagbo  Fits and Clearances 1 2 1

Drill sizes for bolt holes, classes of fits; Common
system of fits and clearances;

Schedule of fits and clearances for aircraft and engines; Limits for
bow, twist and wear;

Standard methods for checking shafts, bearings and other parts.
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MODULE 7A. MAINTENANCE PRACTICES

©mbg LEVEL
Bl

7.7 929902 3343560¢20280b 033558039800 Lol 9gbs

Electrical Wiring Interconnection System (EWIS)

Continuity, insulation and bonding techniques and testing; Use of

crimp tools: hand and hydraulic operated;

Testing of crimp joints;

Connector pin removal and insertion;

Co-axial cables: testing and installation precautions; Identification of wire
types, their inspection criteria and damage tolerance.

Wiring protection techniques: Cable looming and loom support, cable clamps,
protective sleeving techniques including heat shrink wrapping, shielding;
EWIS installations, inspection, repair, maintenance and cleanliness standards.

7.8 os0eafembpds Riveting
Riveted joints, rivet spacing and pitch;
Tools used for riveting and dimpling;
Inspection of riveted joints.

7.9 dogm9bo s dersbggbo  Pipes and Hoses
Bending and belling/flaring aircraft pipes;
Inspection and testing of aircraft pipes and hoses;
Installation and clamping of pipes.

7.10 bsdbstypBo Springs

Inspection and testing of springs.

7.11 bsz0b6(3980 Bearings

Testing, cleaning and inspection of bearings;
Lubrication requirements of bearings;
Defects in bearings and their causes.

7.12 380¢5b5-gs0s9390980 Transmissions
Inspection of gears, backlash;
Inspection of belts and pulleys, chains and sprockets;
Inspection of screw jacks, lever devices, push-pull rod systems.

7.13 8560230l gs5t3¢m9Bo  Control Cables
Swaging of end fittings;
Inspection and testing of control cables;
Bowden cables; aircraft flexible control systems.

7.14 OsbisemgBols osdydsggbs Material handling
7.14. 1 3969307023560 Gy ool osdeyclsgnbs Sheet Metal

Marking out and calculation of bend allowance;
Sheet metal working, including bending and forming;
Inspection of sheet metal work

7.14.2 300032D092950 @5 5623G9Hsar90 Asbsemgbo
Composite and non-metallic

Bonding practices;

Environmental conditions;

Inspection methods.
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©mby level

B1 B2
MODULE 7A. MAINTENANCE PRACTICES
7.15 ggcoenemds, Asgsmo HBOCM35, GBOCYO (O35 5 350805
Welding, Brazing, Soldering and Bonding
(@) Soldering methods; inspection of soldered joints. 2 2
(b) Welding and brazing methods; Inspection of 2 —
welded and brazed joints;
Bonding methods and inspection of bonded joints.
7.16 bs3596502 beabisermgools sprabzs o gspeabslifeatinds
Aircraft Weight and Balance
(a) Centre of Gravity/Balance limits calculation: use of relevant 2 2
documents;
(b) Preparation of aircraft for weighing; 2 —
Aircraft weighing.
7.170030000%6%0b5300 dopolbbgos 0mdbsboyigds @s bswgmdbg 3obors3l98s 2 2
Aircraft Handling and Storage
Aircraft taxiing/towing and associated safety precautions;
Aircraft jacking, chocking, securing and associated safety precautions;
Aircraft storage methods;
Refuelling/defuellingprocedures;
De-icing/anti-icing procedures;
Electrical, hydraulic and pneumatic ground supplies.
Effects of environmental conditions on aircraft handling and operation.
7.18 ostiems, GgoeafpdnBds , 693909905 s Sfgeadols (9gHbazs
Disassembly, Inspection, Repair and Assembly Techniques
(@) Types of defects and visual inspection techniques; 3 3
Corrosion removal, assessment and reprotection;
(b) General repair methods, Structural Repair Manual; Ageing, 2 —
fatigue and corrosion control programmes;
(c) Non-destructive inspection techniques including, penetrant, radiographic, 2 1
eddy current, ultrasonic and boroscope methods;
(d) Disassembly and re-assembly techniques; 2 2
(e) Trouble shooting techniques. 2 2
7.19 5G5bysbs®deero demgemgbgdo Abnormal Events
(a)  Inspections following lightning strikes and HIRF penetration; 2
(b)  Inspections following abnormal events such as heavy landings and flight through —
turbulence.
7.20 3560323650 Beadisbeprgbols Stxypgoerdo Maintenance Procedures 2 2
Maintenance planning;
Modification procedures;
Stores procedures;
Certification/release procedures;
Interface with aircraft operation;
Maintenance Inspection/Quality Control/Quality Assurance;
Additional maintenance procedures;
Control of life limited components.
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MODULE 7B. MAINTENANCE PRACTICES

39b0dgbs: 50 deapremols Logbgdo 3MEgEgds B3 35¢)gam®ools badsgtm bmdsggols 3gdbogwmo dmdlsbuymgdols

3fjdedsy.

oo 7B. ¢9d603960 3mdlbsbymgdol 0bLEMmvdsogd0

MODULE 7B. MAINTENANCE PRACTICES

©mby LEVEL

7.1 lseonbeanBols Badglo - sdsgrie beadsemby s lisbgeremlibordo

Safety Precautions-Aircraft and Workshop

Aspects of safe working practices including precautions to take when working with electricity, gases

especially oxygen, oils and chemicals.
Also, instruction in the remedial action to be taken in the event of a fire or another accident with

one or more of these hazards including knowledge on extinguishing agents.

7.2 bsbgamealibeals oblidepz0960 Workshop Practices

Care of tools, control of tools, use of workshop materials; Dimensions, allowances
and tolerances, standards of workmanship; Calibration of tools and equipment,
calibration standards.

7.3 bgerbsfymgbo  Tools
Common hand tool types;
Common power tool types;
Operation and use of precision measuring tools;
Lubrication equipment and methods;
Operation, function and use of electrical general test equipment.

7.4 G500 -0673cm0 bs@gbder byerbsfyer - Avionic General Test Equipment

Operation, function and use of avionic general test equipment.

7.5 lsobobem 63bsBBo, @0sg@iBo s iHsbaseEgbo

Engineering Drawings, Diagrams and Standards

Drawing types and diagrams, their symbols, dimensions, tolerances and projections; Identifying title
block information;

Microfilm, microfiche and computerized presentations; Specification 100 of the

Air Transport Association (ATA) of America;

Aeronautical and other applicable standards including ISO, AN, MS, NAS and MIL; Wiring
diagrams and schematic diagrams.

7.6 Bsbdgbo os @G9hmgdéo  Fits and Clearances

Drill sizes for bolt holes, classes of fits;

Common system of fits and clearances;

Schedule of fits and clearances for aircraft and engines;

Limits for bow, twist and wear;

Standard methods for checking shafts, bearings and other parts.

7.7 RGO Ls09bgbo @5 89902902980
Electrical Cables and Connectors

Continuity, insulation and bonding techniques and testing;
Use of crimp tools: hand and hydraulic operated;
Testing of crimp joints;
Connector pin removal and insertion;
Co-axial cables: testing and installation precautions;
Wiring protection techniques: Cable looming and loom support, cable clamps, protective sleeving
techniques including heat shrink wrapping, shielding.
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MODULE 7B. MAINTENANCE PRACTICES
7.8 ostrafermbyds Riveting 2

Riveted joints, rivet spacing and pitch; Tools
used for riveting and dimpling; Inspection of
riveted joints.

7.9 dogm9bo s dersbggbo  Pipes and Hoses 2

Bending and belling/flaring aircraft pipes; Inspection and
testing of aircraft pipes and hoses; Installation and clamping

of pipes.

7.10 bsdbstypdo Springs 2
Inspection and testing of springs.

7.11 bsz0b69B0 Bearings 2

Testing, cleaning and inspection of bearings;
Lubrication requirements of bearings; Defects in
bearings and their causes.

7.12 3600565-35@050599980 Transmissions 2
Inspection of gears, backlash;
Inspection of belts and pulleys, chains and sprockets; Inspection of screw
jacks, lever devices, push-pull rod systems.

7.13 dsto0030b ggstxmgbo  Control Cables 2

Swaging of end fittings;
Inspection and testing of control cables; Bowden cables;
aircraft flexible control systems.

7.14 dsbsemgBob osdidsggds Material handling
7.14.1 96300023560 Gghserol osd-idsznés Sheet Metal 2

Marking out and calculation of bend allowance; Sheet metal
working, including bending and forming; Inspection of sheet
metal work.

7.14.2 30003009290 @5 562Gy Hocoxo  Composite and non-metallic 2

Bonding practices;
Environmental conditions;
Inspection methods.

7.15 Gposgmgbs, Osgsto GBOEm3s, GO0 (O3S 5 Ggoimgds
Welding, Brazing, Soldering and Bonding

(a)  Soldering methods; inspection of soldered joints; 2

(b)  Welding and brazing methods; Inspection of
‘Welded and brazed joints;
Bonding methods and inspection of bonded joints

7.16 bs3596(02 badsemaool sfeabgs s gsfeabolifeagds  Aircraft Weight and Balance 2

(a)  Centre of Gravity/Balance limits calculation: use of relevant documents;

(b)  Preparation of aircraft for weighing; Aircraft weighing. 2
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MODULE 73. MAINTENANCE PRACTICES

7.17 0300086065300 doffobBgos dmdbsboy®gds s bsgmdby 3sbors30985 2
Aircraft Handling and Storage

Aircraft taxiing/towing and associated safety precautions;

Aircraft jacking, chocking, securing and associated safety precautions; Aircraft
storage methods;

Refuelling/defuellingprocedures; De-

icing/anti-icing procedures;

Electrical, hydraulic and pneumatic ground supplies;

Effects of environmental conditions on aircraft handling and operation.

7,18 cosllems, Bo0fig , Sgzpomghs oo figeadols Sarfbos

Disassembly, Inspection, Repair and Assembly Techniques

(a)  Types of defects and visual inspection techniques; 3
Corrosion removal, assessment and reprotection;

(b)  General repair methods, Structural Repair Manual; Ageing, 2
fatigue and corrosion control programmes;

()  Non-destructive inspection techniques including, penetrant, radiographic, eddy current, 2
ultrasonic and boroscope methods;

(d)  Disassembly and re-assembly techniques;

(e)  Trouble shooting techniques.

7.19 565UHsbostHyemo dmgengbgdo Abnormal Events

(a)  Inspections following lightning strikes and HIRF penetration. 2

(b)  Inspections following abnormal events such as heavy landings and flight through turbulence. 2
7.20 3976032960 3adbsbry980l 36eapgoryi9do  Maintenance Procedures 2

Maintenance planning;

Modification procedures;

Stores procedures;

Certification/release procedures;

Interface with aircraft operation;

Maintenance Inspection/Quality Control/Quality Assurance; Additional
maintenance procedures;

Control of life limited components.
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dmEyeo 8. 596000658030l Lsg3wdzwgdo
MODULE 8. BASIC AERODYNAMICS

69 LEVEL
3mEneo 8. 59MHmE0bs3030L Lygrdzegdo S
MODULE 8. BASIC AERODYNAMICS Bl B2
8.1 533mbggeels OsbsbosogBengbo  Physics of the Atmosphere 1 2 2 1
International Standard Atmosphere (ISA), application to
aerodynamics.
8.2 storagoobisdngs Aerodynamics 1 2 2 1
Airflow around a body;

Boundary layer, laminar and turbulent flow, free stream flow, relative airflow,
upwash and downwash, vortices, stagnation; The terms: camber, chord, mean
aerodynamic chord, profile (parasite) drag, induced drag, centre of pressure,
angle of attack, wash in and wash out, fineness ratio, wing shape and aspect
ratio;

Thrust, Weight, Aerodynamic Resultant;

Generation of Lift and Drag: Angle of Attack, Lift coefficient, Drag coefficient,
polar curve, stall;

Aerofoil contamination including ice, snow, frost.

8.3 329bol 03909005 Theory of Flight 1 2 2 1
Relationship between lift, weight, thrust and drag; Glide ratio;
Steady state flights, performance;
Theory of the turn;
Influence of load factor: stall, flight envelope and structural limitations;

Lift augmentation.

8.4 59bols g Hsds s obsdnzs Flight Stability and Dynamics 1 2 2 1
Longitudinal, lateral and directional stability (active and passive).
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MODULE 9A. HUMAN FACTORS

39608365: gbs oo 56 Jgglodsdgds B3 39¢93mmosl. B3 35¢)93MmM00bmgol glisdsdolio ogbgdo gsblobmgimmwos 93

deoryEom.
Note: This module does not apply to category B3. Relevant subject matters for category B3 are defined in module 9B.

3mEno: 9A. 50053056900 BodBHmHo

MODULE 9A. HUMAN FACTORS
9.1 Beagoo 698960 General 1 2 2

The need to take human factors into account;

Incidents attributable to human factors/human error;
‘Murphy's’ law.

9.2 scodsbiols Glisdengberesdpdo s B baiRanbo 1 2 2

Human Performance and Limitations

Vision;

Hearing;

Information processing;

Attention and perception;
Memory;

Claustrophobia and physical access.

9.3 beagosereno gbogeaemgos Social Psychology 1 1 1

Responsibility: individual and group;
Motivation and de-motivation;

Peer pressure;

‘Culture’ issues;

Team working;

Management, supervision and leadership.

9.4 ool Glsdergberitadty Grfaoo Gkdatibo 2 2 2

Factors Affecting Performance
Fitness/health;
Stress: domestic and work related;

Time pressure and deadlines;
Workload: overload and underload;
Sleep and fatigue, shiftwork;
Alcohol, medication, drug abuse.

9.5 356390l BsbsliosogbergBo  Physical Environment 1 1 1
Noise and fumes;
Illumination;

Climate and temperature;
Motion and vibration;
Working environment
9.6 bs898s5m 335¢798980 Tasks 1 1 1
Physical work;

Repetitive tasks;
Visual inspection;
Complex systems.
9.7 3009603300 Communication 1 2 2
Within and between teams;

Work logging and recording;
Keeping up to date, currency;
Dissemination of information.
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0mEvyo: 9A. 5¢053056v)M0 BsJBHMMO

MODULE 9A. HUMAN FACTORS
9.8 5q03005623%0 Ggpom0s Human Error 1 2 2

Error models and theories;

Types of error in maintenance tasks;
Implications of errors (i.e. accidents);
Avoiding and managing errors.

9.9 bsgGobg980 bsdrdsem sogoer by Hazards in the Workplace 1 2 2

Recognizing and avoiding hazards;

Dealing with emergencies.

300 9B. 50053056900 BogdEHm™o
MODULE 9B. HUMAN FACTORS

9b00365: 98 ergErols bogbgdo 3MEIEEYds B3 3o¢)gam@ool badsghm bmdsmmeols $gdbogm®o 8malsbmegdol
O0cfjomdsby.
Note: The scope of this module shall reflect the less demanding environment of maintenance for B3 licence holders.

d0200v@0: 9B. 50053056vMH0 BogdBHm®o @mﬁgB;.EVEL

MODULE 9B. HUMAN FACTORS
9.1 Beagso 693960 General 2

The need to take human factors into account;
Incidents attributable to human factors/human error;
‘Murphy's’ law.

9.2 sosdosbols Gglisdemgbermdgbo s dyboeiwozgéo Human Performance and Limitations 2
Vision;
Hearing;
Information processing;
Attention and perception;
Memory;
Claustrophobia and physical access.

9.3 beagosemeytio gbogmernmgos  Social Psychology 1
Responsibility: individual and group;
Motivation and de-motivation;

Peer pressure;

‘Culture’ issues;

Team working;

Management, supervision and leadership.

9.4 53805600 Gylisdegrgdreabd by G0 RogdF9d0 2
Factors Affecting Performance
Fitness/health;
Stress: domestic and work related; Time pressure and deadlines;
Workload: overload and underload; Sleep and fatigue,

9.5 356900l Asbsbosorgbegbo  Physical Environment 1
Noise and fumes;
Tlumination;
Climate and temperature; Motion and vibration; Working
environment.
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dmvyo: 9B. $0053056v1MH0 BogBHmGo B3
MODULE 9B. HUMAN FACTORS
9.6 bsd=3s02 @335¢798980 Tasks 1
Physical work;
Repetitive tasks;
Visual inspection;
Complex systems.
9.7 30009603305 Communication 2
Within and between teams;

Work logging and recording;
Keeping up to date, currency;
Dissemination of information.

9.8 seos8056e90 dgomds Human Error 2

Error models and theories;
Types of error in maintenance tasks;
Implications of errors (i.e. accidents);

Avoiding and managing errors.

9.9 bsgkbg980 bsd~dser sogoerby Hazards in the Workplace 2
Recognizing and avoiding hazards;
Dealing with emergencies.

9o 10. B5530530m 356mbIEgdemds
MODULE 10. AVIATION LEGISLATION

ombg LEVEL

A Bl B2 B3
MODULE 10. AVIATION LEGISLATION B2

10.1 by3s6rmboogbem 6sbs Regulatory Framework 1 1 1 1

Role of the International Civil Aviation Organisation;

9mnemo 10. Bssg05G0m 356mbIgdeMdSs

Role of the European Commission;

Role of EASA;

Role of the Member States and National Aviation Authorities; Regulations (EU)
2018/1139, Regulation (EU) No 748/2012, Regulation (EU) No 1321/2014 and
Regulation (EU) No 376/2014;

Relation between the various Annexes (Parts) of Regulation (EU)

No 748/2012, Regulation (EU) No 1321/2014 and Regulation (EU) No 965/2012

10.2 bb-0b (3996032905 9563959360580 083960 390beabsero 2 2 2 2
Certifying Staff — Maintenance

Detailed understanding of Part-66.

10.3 lissgo0e @Bogols apbazeo 8edlisbentipdols LisfiximmBo 2 2 2 2

Approved Maintenance Organisations

Detailed understanding of Part-145 and Part-M Subpart F.
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MODULE 10. AVIATION LEGISLATION

10.4 bsg®9bealiber goideroasdspos  Air operations
General understanding of Regulation (EU) No 965/2012. Air
Operators Certificates;
Operator's responsibilities, in particular regarding continuing
airworthiness and maintenance;
Aircraft Maintenance Programme;
MEL//CDL;
Documents to be carried on board;
Aircraft placarding (markings).

10.5 bs3s962 beadserool, dobo 3020306965980L s s F1630¢0m80b
b9oH0R060098s.
Certification of aircraft, parts and appliances
(a) General
General understanding of Part 21 and EASA certification
specifications CS-23, 25, 27, 29.

(b) Documents
Certificate of Airworthiness; restricted certificates of
airworthiness and permit to fly;
Certificate of Registration;
Noise Certificate;
Weight Schedule;
Radio Station Licence and Approval.

10.6 52960b 356980bBob hbshribgbs Continuing airworthiness

Detailed understanding of Part 21 provisions related to continuing
airworthiness.

Detailed understanding of Part-M.

10.7 dgbsdsdobo g9636w9¢70 s bsg@Hosdeaober 8rmobmzb980
Applicable National and International Requirements for
(if not superseded by EU requirements).
(a) Maintenance Programmes, Maintenance checks  and
inspections; Airworthiness
Directives;
Service Bulletins, manufacturers service information;
Modifications and repairs;
Maintenance documentation: maintenance manuals,
structural repair manual, illustrated parts catalogue, etc.; Only for
A to B2 licences:
Master Minimum Equipment Lists, Minimum Equipment List,
Dispatch Deviation Lists;

(b) Continuing airworthiness;
Minimum equipment requirements — Test flights;
Only for B1 and B2 licences:
ETOPS, maintenance and dispatch requirements; All
‘Weather Operations, Category 2/3 operations.
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MODULE 11A. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND SYSTEMS

3o 11 A. 506GwHd06m dMs30560 L359mm bmdserol 596m©obsdols,
36LEMJ305 s LobiBgdgdo

MODULE 11A. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND
SYSTEMS
11.1 6960b 09mG0os Theory of Flight 1 2

11.1.1 bs3s9602 badserool s9imoobsdozs s 30960l 8560335
Aeroplane Aerodynamics and Flight Control

Operation and effect of:

— roll control: ailerons and spoilers,

— pitch control: elevators, stabilators, variable incidence stabilisers and canards,

— yaw control, rudder limiters;

Control using elevons, ruddervators;

High lift devices, slots, slats, flaps, flaperons;

Drag inducing devices, spoilers, lift dumpers, speed brakes;

Effects of wing fences, saw tooth leading edges;

Boundary layer control using, vortex generators, stall wedges or leading edge devices;
Operation and effect of trim tabs, balance and antibalance (leading) tabs, servo tabs, spring tabs,
mass balance, control surface bias, aerodynamic balance panels.

11.1.2 Js@sero bobgstoo 3m9bs  High Speed Flight 1 2

Speed of sound, subsonic flight, transonic flight, supersonic flight;

Mach number, critical Mach number, compressibility buffet, shock wave, aerodynamic heating, area
rule;

Factors affecting airflow in engine intakes of high speed aircraft;

Effects of sweepback on critical Mach number.

11.2 3¢ms6960L 3006LH G505 - brgso 3698980
Airframe Structures — General Concepts

(a) Airworthiness requirements for structural strength; 2 2
Structural classification, primary, secondary and tertiary; Fail
safe, safe life, damage tolerance concepts;
Zonal and station identification systems;
Stress, strain, bending, compression, shear, torsion, tension, hoop stress,
fatigue;
Drains and ventilation provisions;
System installation provisions;
Lightning strike protection provision;
Aircraft bonding.

(b)  Construction methods of: stressed skin fuselage, formers, stringers, longerons, bulkheads, frames, 1 2
doublers, struts, ties, beams, floor structures, reinforcement, methods of skinning, anti-
corrosive protection, wing, empennage and engine attachments;

Structure assembly techniques: riveting, bolting, bonding;
Methods of surface protection, such as chromating, anodising, painting; Surface cleaning;
Airframe symmetry: methods of alignment and symmetry checks.

11.3 3¢ns6960b 3026L5G95305 - ©30000860653960 1 2
Airframe Structures - Aeroplanes
11.3.1 gorybgersgo Fuselage (ATA 52/53/56)

Construction and pressurisation sealing;
‘Wing, stabiliser, pylon and undercarriage attachments;
Seat installation and cargo loading system;
Doors and emergency exits: construction, mechanisms, operation and safety devices;
Windows and windscreen construction and mechanisms.
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36LEMJ305 s LobiBgdgdo Al Bl.1
MODULE 11A. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND
SYSTEMS
11.3.2 36500960 Wings (ATA 57) 1 2
Construction;
Fuel storage;

Landing gear, pylon, control surface and high lift/drag attachments.

11.3.3 9s60crobsheamgéo Stabilisers (ATA 55) 1 2

Construction;

Control surface attachment.

11.3.4 63960l 5503306 Bgossomgdo  Flight Control Surfaces (ATA 55/57) 1 2

Construction and attachment;

Balancing — mass and aerodynamic.

11.3.5 geaboraemgBor/ocrmbgdo  Nacelles/Pylons (ATA 54)
— Nacelles/Pylons: 1 2
— Construction,
— Firewalls,

— Engine mounts.

11.4 359(0b 36000306985 @5 bsermbol sfbgzs Air Conditioning and Cabin Pressurisation
(ATA 21)

11.4.1 35960 dofragogds  Air supply 1 2
Sources of air supply including engine bleed, APU and ground cart.

11.4.2 35960 30060000985  Air Conditioning
Air conditioning systems; 1 3
Air cycle and vapour cycle machines;
Distribution systems;
Flow, temperature and humidity control system.

11.4.3 oy Pressurisation

Pressurisation systems; 1 3
Control and indication including control and safety valves;
Cabin pressure controllers.

11.4.4 29b593(500b2980b 05 3505036300b0¢96:970 Feafigerdocreadgdo 1 3

Safety and warning devices

Protection and warning devices.

11.5 bsbgarbsfiger @s Gs@omgengdd®mbaycro bobBdgdgdo Instruments/Avionic Systems
11.5.1 bsbgerbsfiyer bolidgdgbo  Instrument Systems (ATA 31) 1 2

Pitot static: altimeter, air speed indicator, vertical speed indicator;

Gyroscopic: artificial horizon, attitude director, direction indicator, horizontal situation
indicator, turn and slip indicator, turn coordinator;

Compasses: direct reading, remote reading;

Angle of attack indication, stall warning systems; Glass

cockpit;

Other aircraft system indication.

11.5.2 ®somgernggdeemboyemo bobBdgdgdo Avionic Systems 1 1
Fundamentals of system lay-outs and operation of:
— Auto Flight (ATA 22),
— Communications (ATA 23),
— Navigation Systems (ATA 34).
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11.6 gem9956eabolidgds Electrical Power (ATA 24)
Batteries Installation and Operation;
DC power generation;
Voltage regulation;
Power distribution;

Circuit protection;

Inverters, transformers.

ombg LEVEL

Al

Bl.1

11.7 bserembob sepfenmgoenmds  Equipment and Furnishings (ATA 25)

(@) Emergency equipment requirements;
Seats, harnesses and belts.

(b) Cabin lay-out;
Equipment lay-out;
Cabin Furnishing installation;
Cabin entertainment equipment; Galley
installation;
Cargo handling and retention equipment;
Airstairs.

11.8 bsbdsobspobssmdaogger bobidgds Fire Protection (ATA 26)

(@) Fire and smoke detection and warning systems;
Fire extinguishing systems;
System tests;

(b) Portable fire extinguisher.

11.9 geobols Astongols bolygdgbo  Flight Controls (ATA 27)

Primary controls: aileron, elevator, rudder, spoiler;

Trim control;

Active load control;

High lift devices;

Lift dump, speed brakes;

System operation: manual, hydraulic, pneumatic, electrical, fly-by-wire;
Artificial feel, Yaw damper, Mach trim, rudder limiter, gust lock systems;
Balancing and rigging;

11.10 bspzszol bolihgdgdo  Fuel Systems (ATA 28)
System lay-out;
Fuel tanks; Supply
systems;
Dumping, venting and draining; Cross-
feed and transfer; Indicationsand
warnings; Refuelling and defuelling;
Longitudinal balance fuel systems.

11.11 300®s30¢m03-9(50 bobodgds Hydraulic Power (ATA 29)
System lay-out;
Hydraulic fluids;
Hydraulic reservoirs and accumulators;
Pressure generation: electric, mechanical, pneumatic; Emergency
pressure generation;
Filters;
Pressure Control;
Power distribution;
Indication and warning systems;
Interface with other systems.
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11.12 gobeyerobs s fgodolgsb osigs Ice and Rain Protection (ATA 30) 1 3

Ice formation, classification and detection;

Anti-icing systems: electrical, hot air and chemical;

De-icing systems: electrical, hot air, pneumatic and chemical;
Rain repellent;

Probe and drain heating; Wiper systems.

11.13 dsbo Landing Gear (ATA 32) 2 3

Construction, shock absorbing;

Extension and retraction systems: normal and emergency;
Indications and warning;

‘Wheels, brakes, antiskid and autobraking; Tyres;

Steering;
Air-ground sensing.

11.14 dsbsomdemgbo  Lights (ATA 33) 2 3
External: navigation, anti collision, landing, taxiing, ice;
Internal: cabin, cockpit, cargo;

Emergency.

11.15 756365000 bobihgds Oxygen (ATA 35) 1 3

System lay-out: cockpit, cabin;

Sources, storage, charging and distribution; Supply
regulation;

Indications and warnings.

11.16 36950590353339900  Pneumatic/Vacuum (ATA 36) 1 3
System lay-out;
Sources: engine/APU (Auxiliary Power Unit), compressors, reservoirs, ground supply;
Pressure and vacuum pumps;
Pressure control; Distribution;
Indications and warnings; Interfaces with other systems.

11.17 ysero/bsthgbgdo  Water/Waste (ATA 38) 2 3
‘Water system lay-out, supply, distribution, servicing and draining;
Toilet system lay-out, flushing and servicing;

Corrosion aspects.

11.18 bs8mGd (99576032960 8eadbsbrar980b bobdgdgdo 1 2
On Board Maintenance Systems (ATA 45)
Central maintenance computers; Data
loading system;
Electronic library system;
Printing;
Structure monitoring (damage tolerance monitoring).

11.19 0bdg8069829¢0 Jeaorpems®oyano 3006035 Integrated Modular Avionics (ATA42)

Functions that may be typically integrated in the Integrated Modular Avionic (IMA) modules are, 1 2
among others:

Bleed Management, Air Pressure Control, Air Ventilation and Control, Avionics and Cockpit
Ventilation Control, Temperature Control, Air Traffic Communication, Avionics Communication
Router, Electrical Load Management, Circuit Breaker Monitoring, Electrical System BITE, Fuel
Management, Braking Control, Steering Control, Landing Gear Extension and Retraction, Tyre
Pressure Indication, Oleo Pressure Indication, Brake Temperature Monitoring, etc.

Core System; Network Components.
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11.20 bsermbols bolidgdydo Cabin Systems (ATA44) 1 2

The units and components which furnish a means of entertaining the passengers and providing
communication within the aircraft (Cabin Intercommunication Data System (CIDS)) and between

the aircraft cabin and ground stations (Cabin Network Service (CNS)). They include voice, data,

music and video transmissions.

CIDS provides an interface between cockpit/cabin crew and cabin systems. These systems support data
exchange between the different related Line Replaceable Units (LRUs) and they are typically operated
via Flight Attendant Panels (FAPs).

CNS typically consists of a server, interfacing with, among others, the following systems:
— Data/Radio Communication;

— Cabin Core System (CCS);

— In-flight Entertainment System (IFES);

— External Communication System (ECS);

— Cabin Mass Memory System (CMMS);

— Cabin Monitoring System (CMS);

— Miscellaneous Cabin Systems (MCSs).

CNS may host functions such as:

— access to pre-departure/departure reports;

— e-mail/intranet/internet access; passenger database.

11.21 0bgm&8s3029¢m0 bobdgdgbo  Information Systems (ATA46) 1 2

The units and components which furnish a means of storing, updating and retrieving digital
information traditionally provided on paper, microfilm or microfiche. Includes units that are
dedicated to the information storage and retrieval function such as the electronic library mass storage
and controller. Does not include units or components installed for other uses and shared with other
systems, such as flight deck printer or general use display.

Typical examples include Air Traffic and Information Management Systems and

Network Server Systems

Aircraft General Information System;

Flight Deck Information System;

Maintenance Information System;

Passenger Cabin Information System;
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MODULE 11B. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND SYSTEMS
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Note I: This module does not apply to category B3. Relevant subject matters for category B3 are defined in module 11C.
39600365 2: 59 der0erols bogbgdo 3MEgegds A2 s B1.2 35¢)ga0m®00lb ba3sgim bedsweol ¢g3bo3meHo mdbabuGgdol
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Note 2: The scope of this Module shall reflect the technology of aeroplanes pertinent to the A2 and Bl.2 subcategory.
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MODULE 11B. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND

SYSTEMS

mbg level
Y.V B1.2

11.1 6960b 09m&G0os Theory of Flight
11.1.1. bs359Gc2 beadserol 59650658035 ©s 30960 Js@m3s
Aeroplane Aerodynamics and Flight Controls

Operation and effect of:

— roll control: ailerons and spoilers,

— pitch control: elevators, stabilators, variable incidence stabilisers and canards,

— yaw control, rudder limiters; Control

using elevons, ruddervators;

High lift devices, slots, slats, flaps, flaperons;

Drag inducing devices, spoilers, lift dumpers, speed brakes; Effects of

wing fences, saw tooth leading edges;

Boundary layer control using, vortex generators, stall wedges or leading edge devices;

mass balance, control surface bias, aerodynamic balance panels.

Operation and effect of trim tabs, balance and antibalance (leading) tabs, servo tabs, spring tabs,

11.1.2. Gs@s¢vo bobgstoo k9bs  High Speed Flight — N/A

11.2 3¢v56960b 30269 G9p05 - brgso 3698960

Airframe Structures — General Concepts

(@) Airworthiness requirements for structural strength;
Structural classification, primary, secondary and tertiary;
Fail safe, safe life, damage tolerance concepts;
Zonal and station identification systems;
Stress, strain, bending, compression, shear, torsion, tension, hoop stress, fatigue;
Drains and ventilation provisions;
System installation provisions;
Lightning strike protection provision;
Aircraft bonding.

skinning, anti-corrosive protection, wing, empennage and engine attachments;
Structure assembly techniques: riveting, bolting, bonding;

Methods of surface protection, such as chromating, anodising, painting;

Surface cleaning;

Airframe symmetry: methods of alignment and symmetry checks.

(b) Construction methods of: stressed skin fuselage, formers, stringers, longerons, bulkheads,
frames, doublers, struts, ties, beams, floor structures, reinforcement, methods of
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11.3 3av56960b 3026bHG2gp05 - 030000%3050653980
Airframe Structures — Aeroplanes
11.3.1 gorybxemsyo Fuselage (ATA 52/53/56)

Construction and pressurisation sealing;

Wing, tail-plane, pylon and undercarriage attachments;
Seat installation;

Doors and emergency exits: construction and operation;
‘Windows and windscreen attachment.

ombg LEVEL

A2

B1.2

11.3.2 3609960 Wings (ATA 57)
Construction;
Fuel storage;
Landing gear, pylon, control surface and high lift/drag attachments.

11.3.3 i3sBoeobsdm@980 Stabilisers (ATA 55)

Construction;
Control surface attachment.

11.3.4 52960l Astr0330b Bgossomgéo Flight Control Surfaces (ATA 55/57)

Construction and attachment;
Balancing — mass and aerodynamic.

11.3.5 geaboeaemgdo/3oereabydo Nacelles/Pylons (ATA 54)
Nacelles/Pylons:
— Construction,
— Firewalls,

— Engine mounts.

11.4 359600 300600506985 @5 bsermbob sfbg3s
Air Conditioning and Cabin Pressurisation (ATA 21)
Pressurisation and air conditioning systems;
Cabin pressure controllers, protection and warning devices; Heating
systems.

11.5 bsbgerbsfigm s Gs@omgengddGeboyero boldgdodo
Instruments/Avionic Systems
11.5.1 bsbgembsfyer bobdgdgéolnstrument Systems (ATA 31)
Pitot static: altimeter, air speed indicator, vertical speed indicator;
Gyroscopic: artificial horizon, attitude director, direction indicator, horizontal situation
indicator, turn and slip indicator, turn coordinator;
Compasses: direct reading, remote reading;
Angle of attack indication, stall warning systems;
Glass cockpit;

Other aircraft system indication.

11.5.2 35000029¢2995G2629¢70 bobdgdido  Avionic Systems

Fundamentals of system lay-outs and operation of:
— Auto Flight (ATA 22),

— Communications (ATA 23),

— Navigation Systems (ATA 34).

11.6 gem995Gbolidgds Electrical Power (ATA 24)
Batteries Installation and Operation; DC
power generation;

Voltage regulation;
Power distribution;
Circuit protection;

Inverters, transformers.
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SYSTEMS

11.7 bsemembob sedmgo¢nbs Equipment and Furnishings (ATA 25)
(a) Emergency equipment requirements; 2 2
Seats, harnesses and belts;
(b) Cabin lay-out; 1 1
Equipment lay-out;
Cabin Furnishing installation; Cabin
entertainment equipment; Galley
installation;
Cargo handling and retention equipment;
Air stairs.

11.8 bsbdslspobssedogae boldgds Fire Protection (ATA 26)
(@) Fire and smoke detection and warning systems; 1 3
Fire extinguishing systems;
System tests;
(b) Portable fire extinguisher. 1

11.9 50960l Gstr0930L bolihgdgdo Flight Controls (ATA 27) 1 3
Primary controls: aileron, elevator, rudder; Trim
tabs;

High lift devices;
System operation: manual;
Gust locks;
Balancing and rigging;
Stall warning system.

11.10 bspzszol bolihgdgdo  Fuel Systems (ATA 28) 1 3
System lay-out;
Fuel tanks;
Supply systems;
Cross-feed and transfer;
Indications and warnings;
Refueling and defueling.

11.11 300®s30¢703-9(0 bobodgds Hydraulic Power (ATA29) 1 3
System lay-out;
Hydraulic fluids;
Hydraulic reservoirs and accumulators;
Pressure generation: electric, mechanical;
Filters;
Pressure Control;
Power distribution;

Indication and warning systems.

11.12 gobepermobs s [f3000l356 sggs Ice and Rain Protection (ATA 30) 1 3
Ice formation, classification and detection;
De-icing systems: electrical, hot air, pneumatic and chemical;
Probe and drain heating;
‘Wiper systems.

11.13 8sbo Landing Gear (ATA 32) 2 3

Construction, shock absorbing;

Extension and retraction systems: normal and emergency;
Indications and warning;

‘Wheels, brakes, antiskid and autobraking; Tyres;

Steering;

Air-ground sensing.
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MODULE 11B. TURBINE AEROPLANE AERODYNAMICS, STRUCTURES AND
SYSTEMS

11.14 Gsbsormdemgéo  Lights (ATA 33) 2 3
External: navigation, anti collision, landing, taxiing, ice;
Internal: cabin, cockpit, cargo;
Emergency.

11.15 35638500 Oxygen (ATA 35) 1 3
System lay-out: cockpit, cabin;
Sources, storage, charging and distribution;
Supply regulation;
Indications and warnings.

11.16 3693059035 /333297900 Pneumatic/Vacuum (ATA 36) 1 3
System lay-out;
Sources: engine/APU, compressors, reservoirs, ground supply;
Pressure and vacuum pumps;
Pressure control;
Distribution;
Indications and warnings;
Interfaces with other systems.

11.17 pgscro/bsebgbgbo Water/Waste (ATA 38) 2 3
‘Water system lay-out, supply, distribution, servicing and draining;
Toilet system lay-out, flushing and servicing;

Corrosion aspects.

dmmeo 11 C. aM80s60 3053000 5039M30¢0 s3sgMm bmBsgrol 590653039,

LAOMIGHMOS ©s LoliBgdgdo
MODULE 11C. PISTON AEROPLANE AERODYNAMICS, STRUCTURES AND SYSTEMS

Note: The scope of this module shall reflect the technology of aeroplanes pertinent to the B3 category.
gbodgbs: 50 deagoryemols bsgbgdo 36369¢@98s B3 35¢9982500L bs35965c2 beadsemools (hggbozenmo 8mdbsbey@gdols
Feafjicadgdy.

dmeryeo 11 C. 80560 dMs300 5030300 13359Me2 brsgrEol 590658039,
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MODULE 11C. PISTON AEROPLANE AERODYNAMICS, STRUCTURES AND SYSTEMS

11.1 0960l ogmmos  Theory of Flight
Aeroplane Aerodynamics and Flight Controls 1
Operation and effect of:

— roll control: ailerons,

— pitch control: elevators, stabilators, variable incidence stabilisers and canards,

— yaw control, rudder limiters; Control

using elevons, ruddervators;

High lift devices, slots, slats, flaps, flaperons;

Drag inducing devices, lift dumpers, speed brakes;

Effects of wing fences, saw tooth leading edges;

Boundary layer control using, vortex generators, stall wedges or leading edge devices;

Operation and effect of trim tabs, balance and anti-balance (leading) tabs, servo tabs, spring tabs, mass
balance, control surface bias, aerodynamic balance panels.
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11.2 3¢»569(0b 300669 B5305 - doG0s@0 32659%605
Airframe Structures — General Concepts

(a) Airworthiness requirements for structural strength; 2
Structural classification, primary, secondary and tertiary;
Fail safe, safe life, damage tolerance concepts;
Zonal and station identification systems;
Stress, strain, bending, compression, shear, torsion, tension, hoop stress, fatigue; Drainsand
ventilation provisions;
System installation provisions;
Lightning strike protection provision;
Aircraft bonding;

(b) Construction methods of: stressed skin fuselage, formers, stringers, longerons, bulkheads, frames, 2
doublers, struts, ties, beams, floor structures, reinforcement, methods of skinning, anti-corrosive
protection, wing, empennage and engine attachments;

Structure assembly techniques: riveting, bolting, bonding;

Methods of surface protection, such as chromating, anodising, painting;
Surface cleaning;

Airframe symmetry: methods of alignment and symmetry checks.

11.3 3¢ns6960b 3006UHG305 - bs3s9602 beadserogdo  Airframe Structures — Aeroplanes

11.3.1 @osyBgemsgo  Fuselage (ATA 52/53/56) 1
Construction;
Wing, tail-plane, pylon and undercarriage attachments;
Seat installation;
Doors and emergency exits: construction and operation;
Window and windscreen attachment.

11.3.2 3603960 Wings (ATA 57) 1
Construction;
Fuel storage;
Landing gear, pylon, control surface and high lift/drag attachments.

11.3.3 bhs80¢robs@m@gdo  Stabilisers (ATA 55) 1

Construction;
Control surface attachment.

11.3.4 36960l dst30230b Bgossomgdo Flight Control Surfaces (ATA 55/57) 1

Construction and attachment; Balancing — mass and aerodynamic.

11.3.5 geabgoeacmgbo/Goembgbo  Nacelles/Pylons (ATA 54) 1
Nacelles/Pylons:

— Construction,

— Firewalls,

— Engine mounts.
11.4 35960 3006000500985 ©s bsermbol shbg3s Air Conditioning (ATA 21) 1

Heating and ventilation systems.

11.5 bsbgarbsfiger @s Gs@omgengdd®mbaycro bobBgdgdo Instruments/Avionic Systems 1
11.5.1 bsbgerbsfiyer bolidgdgbo  Instrument Systems (ATA 31)
Pitot static: altimeter, air speed indicator, vertical speed indicator;
Gyroscopic: artificial horizon, attitude director, direction indicator, horizontal situation
indicator, turn and slip indicator, turn coordinator;
Compasses: direct reading, remote reading;
Angle of attack indication, stall warning systems;
Glass cockpit;
Other aircraft system indication.
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11.5.2 %s00029¢95HGb623¢v0 bobhgdgdo  Avionic Systems 1
Fundamentals of system lay-outs and operation of:
— Auto Flight (ATA 22),
— Communications (ATA 23),
— Navigation Systems (ATA 34).

11.6 gem9ddGboldgds Electrical Power (ATA 24) 2
Batteries Installation and Operation; DC
power generation;

Voltage regulation; Power
distribution; Circuit
protection; Inverters,
transformers.

11.7 bsenembol seydeygoenmds  Equipment and Furnishings (ATA 25) 2

Emergency equipment requirements; Seats,
harnesses and belts.

11.8 bsbdsobspobssmdaogger bobdgds Fire Protection (ATA 26) 2
Portable fire extinguisher.

11.9 50960l 85503300 bolihgdybo Flight Controls (ATA 27) 3

Primary controls: aileron, elevator, rudder;
Trim tabs;

High lift devices;

System operation: manual;

Gust locks;

Balancing and rigging;

Stall warning system.

11.10 bspzszob bolidgdpdo  Fuel Systems (ATA 28) 2
System lay-out;
Fuel tanks; Supply
systems;
Cross-feed and transfer;

Indications and warnings;
Refueling and defueling.

11.11 300Ms3¢70379(0 boli9gds Hydraulic Power (ATA 29) 2
System lay-out;
Hydraulic fluids;
Hydraulic reservoirs and accumulators;
Pressure generation: electric, mechanical;
Filters;
Pressure Control;
Power distribution;
Indication and warning systems.

11.12 gobeyerobs s fgodolgsb wspgs Ice and Rain Protection (ATA 30) 1
Ice formation, classification and detection;
De-icing systems: electrical, hot air, pneumatic and chemical;
Probe and drain heating;
‘Wiper systems.

11.13 dsbo Landing Gear (ATA 32) 2

Construction, shock absorbing;

Extension and retraction systems: normal and emergency;
Indications and warning;

‘Wheels, brakes, antiskid and autobraking;

Tyres;

Steering.
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11.14 Gsbsormdengéo  Lights (ATA 33)
External: navigation, anti collision, landing, taxiing, ice;
Internal: cabin, cockpit, cargo;

11.15 35638500 Oxygen (ATA 35)
System lay-out: cockpit, cabin;
Sources, storage, charging and distribution;

Supply regulation;
Indications and warnings.

11.16 36930590353539900  Pneumatic/Vacuum (ATA 36)
System lay-out;
Sources: engine/APU, compressors, reservoirs, ground supply;
Pressure and vacuum pumps
Pressure control;
Distribution;
Indications and warnings;
Interfaces with other systems.
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MODULE 12. HELICOPTER AERODYNAMICS, STRUCTURES AND SYSTEMS ombg LEVEL
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Bl.4

12.1 6960l 02926505 -386G296530 3G5020L 596000650035 1 2
Theory of Flight — Rotary Wing Aerodynamics

Terminology;

Effects of gyroscopic precession; Torque

reaction and directional control;

Dissymmetry of lift, Blade tip stall;

Translating tendency and its correction;

Coriolis effect and compensation;

Vortex ring state, power settling, overpitching; Auto-
rotation;

Ground effect.

12.2 5960l ds60030L bolihgdgbo  Flight Control Systems 2 3

Cyclic control;

Collective control;

Swashplate;

Yaw control: Anti-Torque Control, Tail rotor, bleed air;

Main Rotor Head: Design and Operation features;

Blade Dampers: Function and construction;

Rotor Blades: Main and tail rotor blade construction and attachment;
Trim control, fixed and adjustable stabilisers;

System operation: manual, hydraulic, electrical and fly-by-wire;
Artificial feel;

Balancing and rigging.

12.3 b&sbbol 60R3ob §FHoscro s 30863300l sbscrobo 1 3
Blade Tracking and Vibration Analysis

Rotor alignment;

Main and tail rotor tracking;

Static and dynamic balancing;

Vibration types, vibration reduction methods;
Ground resonance.

12.4 360c565-g5costzgthbo Transmission 1 3

Gear boxes, main and tail rotors;

Clutches, free wheel units and rotor brake;
Tail rotor drive shafts, flexible couplings, bearings, vibration dampers and bearing hangers

12.5 3¢msb9ob 3006b3Ggpos  Airframe Structures
(a) Airworthiness requirements for structural strength; Structural 2 2
classification, primary, secondary and tertiary; Fail safe, safe life,
damage tolerance concepts;
Zonal and station identification systems;
Stress, strain, bending, compression, shear, torsion, tension, hoop stress, fatigue;
Drains and ventilation provisions; System
installation provisions; Lightning strike
protection provision;
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(b) Construction methods of: stressed skin fuselage, formers, stringers, longerons, 1 2
bulkheads, frames, doublers, struts, ties, beams, floor structures, reinforcement,
methods of skinning and anti-corrosive protection.

Pylon, stabiliser and undercarriage attachments;

Seat installation;

Doors: construction, mechanisms, operation and safety devices;
‘Windows and windscreen construction;

Fuel storage;

Firewalls;

Engine mounts;

Structure assembly techniques: riveting, bolting, bonding;

Methods of surface protection, such as chromating, anodising, painting;
Surface cleaning.

Airframe symmetry: methods of alignment and symmetry checks.

12.6 35960l 3006000985  Air Conditioning (ATA 21)
12.6.1 359650l dofpragogBs  Air supply 1 2

Sources of air supply including engine bleed and ground cart.

12.6.2 35960l 3mbogotgds  Air conditioning 1 3
Air conditioning systems;
Distribution systems;
Flow and temperature control systems;
Protection and warning devices.

12.7 bsbgembsfiger s HsomgengidGobacmo bolbdgdgdo Instruments/Avionic Systems
12.7.1 bsbgerbsfiyer bolidgdgbo  Instrument Systems (ATA 31) 1 2

Pitot static: altimeter, air speed indicator, vertical speed indicator;
Gyroscopic: artificial horizon, attitude director, direction indicator, horizontal
situation indicator, turn and slip indicator, turn coordinator; Compasses: direct
reading, remote reading;
Vibration indicating systems — HUMS;
Glass cockpit;
Other aircraft system indication.

12.7.2 %s00029¢095HHb629¢v0 bobhgdgdo  Avionic Systems 1 1
Fundamentals of system layouts and operation of: Auto
Flight (ATA 22);
Communications (ATA 23);
Navigation Systems (ATA 34).

12.8 9¢m995®bolidgds Electrical Power (ATA 24) 1 3

Batteries Installation and Operation;

DC power generation, AC power generation;
Emergency power generation;

Voltage regulation, Circuit

protection. Power distribution;

Inverters, transformers,

rectifiers; External/Ground

power.
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12.9 bsemembols s dpocrmds Equipment and Furnishings (ATA 25)
(a) Emergency equipment requirements;
Seats, harnesses and belts;
Lifting systems;
(b) Emergency flotation systems;
Cabin lay-out, cargo retention;
Equipment lay-out;
Cabin Furnishing Installation.

cmbg LEVEL
A3 A4 B1.3
B1.4

12.10 bsbdsobspobssodogge bobdgds Fire Protection (ATA 26)
Fire and smoke detection and warning systems;
Fire extinguishing systems;
System tests.

12.11 bspzszol bolihgdgdo  Fuel Systems (ATA 28)
System lay-out;
Fuel tanks; Supply
systems;
Dumping, venting and draining;
Cross-feed and transfer;
Indications and warnings;
Refuelling and defuelling.

12.12 3000530703900 bobodgds Hydraulic Power (ATA 29)
System lay-out;
Hydraulic fluids;
Hydraulic reservoirs and accumulators;
Pressure generation: electric, mechanical, pneumatic;
Emergency pressure generation;
Filters;
Pressure Control;
Power distribution;
Indication and warning systems;
Interface with other systems.

12.13 gobeyemobs s fgodolgsb wspzs Ice and Rain Protection (ATA 30)

Ice formation, classification and detection;

Anti-icing and De-icing systems: electrical, hot air and chemical; Rain
repellent and removal;

Probe and drain heating;

‘Wiper system.

12.14 8sbo Landing Gear (ATA 32)

Construction, shock absorbing;

Extension and retraction systems: normal and emergency; Indications
and warning;

Wheels, Tyres, brakes;

Steering;

Air-ground sensing;

Skids, floats.

12.15 dsbsormBemgbo  Lights (ATA 33)
External: navigation, landing, taxiing, ice;
Internal: cabin, cockpit, cargo;
Emergency.
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12.16 369305(9035/33379900  Pneumatic/Vacuum (ATA 36) 1 3
System lay-out;
Sources: engine/APU, compressors, reservoirs, ground supply;
Pressure and vacuum pumps;
Pressure control;
Distribution;
Indications and warnings; Interfaces with other systems.

12. 17 0b9g800(989¢0 Geaoegems@gemo sgombays  Integrated Modular Avionics (ATA42) 1 2
Functions that may be typically integrated in the Integrated Modular Avionic (IMA) modules
are, among others:

Bleed Management, Air Pressure Control, Air Ventilation and Control, Avionics and Cockpit
Ventilation Control, Temperature Control, Air Traffic Communication, Avionics
Communication Router, Electrical Load Management, Circuit Breaker Monitoring, Electrical
System BITE, Fuel Management, Braking Control, Steering Control, Landing Gear Extension
and Retraction, Tyre Pressure Indication, Oleo Pressure Indication, Brake Temperature
Monitoring, etc.

Core System;

Network Components.

12.18 bsdeahea (9976032960 Jeadbsbryigdol bobdgdgdo On Board Maintenance Systems 1 2
(ATA45)

Central maintenance computers; Data

loading system;

Electronic library system;

Printing;

Structure monitoring (damage tolerance monitoring).

12.19 0bgmkdsgosyero bolidgdpdo  Information Systems (ATA46) 1 2
The units and components which furnish a means of storing, updating and retrieving digital
information traditionally provided on paper, microfilm or microfiche. Includes units that are
dedicated to the information storage and retrieval function such as the electronic library mass
storage and controller. Does not include units or components installed for other uses and shared
with other systems, such as flight deck printer or general use display.

Typical examples include Air Traffic and Information Management Systems and Network Server
Systems.

Aircraft General Information System;

Flight Deck Information System;

Maintenance Information System;

Passenger Cabin Information System;

Miscellaneous Information System.
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MODULE 13. AIRCRAFT AERODYNAMICS, STRUCTURES AND SYSTEMS

combg LEVEL

B2 B2L

13.1 g®9bob ogmcos Theory of Flight
(a) Aeroplane Aerodynamics and Flight Controls Operation and effect of:
= roll control: ailerons and spoilers;
— pitch control: elevators, stabilators, variable incidence stabilisers and canards; and
— yaw control: rudder limiters;
— Control using elevons, ruddervators; High lift devices: slots, slats, flaps;

Drag inducing devices: spoilers, lift dumpers, speed brakes;
And Operation and effect of trim tabs, servo tabs and control surface bias.
(b) High Speed Flight
Speed of sound, subsonic flight, transonic flight, supersonic flight; Mach
number, critical Mach number.
(c) Rotary Wing Aerodynamics
Terminology;
Operation and effect of cyclic, collective and anti-torque controls.

13.2 306 EHOmd30s - brgso 3696960  Structures — General Concepts
Fundamentals of Structural Systems
Zonal and Station Identification Systems
Electrical bonding
Lightning strike protection provision.

13.3 5390205590 Gproddlo Beibs Autoflight (ATA 22)
(a)  Fundamentals of automatic flight control including working principles and current terminology;
Command signal processing;
Modes of operation: roll, pitch and yaw channels;
Yawdampers;
Stability Augmentation System in helicopters;
Automatic trim control;
Autopilot navigation aids interface;

(b) Autothrottle systems;
Automatic landing systems: principles and categories, modes of operation, approach, glideslope, land, go-

around, system monitors and failure conditions.

WIN[N|N

13.4 300096033605 6353085605 Communication/Navigation (ATA 23/34)
(a)  Fundamentals of radio wave propagation, antennas, transmission lines,communication,
receiver and transmitter;
‘Working principles of following systems:
— Very High Frequency (VHF) communication;
— High Frequency (HF) communication;
— Audio;
— Emergency Locator Transmitters (ELTs);
— Cockpit Voice Recorder (CVR);
— Very High Frequency Omnidirectional Range (VOR);
— Automatic Direction Finding (ADF);
— Instrument Landing System (ILS);
— Flight Director Systems (FDSs), Distance Measuring Equipment (DME);
— Area navigation, RNAV systems;
— Flight Management Systems (FMSs);
— Global Positioning System (GPS), Global Navigation Satellite Systems (GNSSs);
— Data Link.

42



dm@yeo 13. bs3sgMHm bmdsenEols 596HME0bsdo3s, 3MBLBHMIE0s ©s bLobBgdgdo

MODULE 13. AIRCRAFT AERODYNAMICS, STRUCTURES AND SYSTEMS

®)

— Air Traffic Control transponder, secondary surveillance radar;
— Traffic Alert and Collision Avoidance System (TCAS);

— Weather avoidance radar;

— Radio altimeter;

— Automatic Dependent Surveillance — Broadcast (ADS-B).

(©)

— Microwave Landing System (MLS);

— Very Low Frequency and hyperbolic navigation (VLF/Omega);
— Doppler navigation;

— Inertial Navigation System (INS);

— ARINC (Aircraft Radio Incorporated) communication and reporting.

combg LEVEL

B2
B2L

13.5 g9cm9956bolbdgds  Electrical Power (ATA 24)
Batteries installation and operation;
Direct Current (DC) power generation;
Alternating Current (AC) power generation;
Emergency power generation;
Voltage regulation;
Power distribution;
Inverters, transformers, rectifiers; Circuit
protection;
External/Ground power.

13.6 bsgrembols sqFoamzocnmds Equipment and Furnishings (ATA 25)

Electronic emergency equipment requirements;
Cabin entertainment equipment.

13.7 @960l Gstr0930L bolihgdgdo  Flight Controls (ATA 27)
(a) Primary controls: aileron, elevator, rudder, spoiler;
Trim control;
Active load control;
High lift devices;
Lift dump, speed brakes;
System operation: manual, hydraulic, pneumatic;
Artificial feel, Yaw damper, Mach trim, rudder limiter, gust locks;
Stall protection systems.

(b) System operation: electrical, fly-by-wire.
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MODULE 13. AIRCRAFT AERODYNAMICS, STRUCTURES AND SYSTEMS ];3221‘
13.8 bgerbspymgbéo  Instruments (ATA 31) 3
Classification;
Atmosphere;
Terminology;

Pressure-measuring devices and systems;

Pitot-static systems;

Altimeters;

Vertical-speed indicators;

Airspeed indicators;

Machmeters;

Altitude-reporting/alerting systems;

Air data computers;

Instrument pneumatic systems;

Direct-reading pressure and temperature gauges;

Temperature-indicating systems;

Fuel-quantity-indicating systems;

Gyroscopic principles;

Artificial horizons;

Slip indicators;

Directional gyros;

Ground Proximity Warning Systems (GPWSs);

Compass systems;

Flight Data Recording Systems (FDRSs);

Electronic Flight Instrument Systems (EFISs);

Instrument warning systems including master warning systems and centralised warning panels;
Stall warning systems and angle of attack-indicating systems;
Vibration measurement and indication;

Glass cockpit.

13.9 dsbsormBemgbo  Lights (ATA 33) 3
External: navigation, landing, taxiing, ice;
Internal: cabin, cockpit, cargo;
Emergency.

13.10 bs82&h2 3976032960 8eadlbsbytrgdol bobdgdyéo 3
On Board Maintenance Systems (ATA 45)

Central maintenance computers;

Data-loading system;

Electronic-library system,;

Printing system;

Structure-monitoring (damage tolerance monitoring).

13.11 35960 30600506985 ©s bsarmbol shbg3s 2
Air Conditioning and Cabin Pressurisation (ATA 21)

13.11.1. 3s9m0lb Gofpracogds Air supply
Sources of air supply including engine bleed, APU and ground cart;

13.11.2. 35960l 3mbogot98s Air Conditioning 2
Air-conditioning systems;
Air cycle and vapour cycle machines; 3
Distribution systems;
Flow, temperature and humidity control system. 3
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13.11.3. spbg3s Pressurisation 3

dm@yeo 13. bs3sgMHm bmdsenEols 596HME0bsdo3s, 3MBLBHMIE0s ©s bLolBgdgdo

Pressurisation systems;
Control and indication including control and safety valves;

Cahin nracoura santeallare
13.11.4. #9bsg600b980l s 3585936300b0¢989e0 deafiyeadoermdgdo  Safety and warning devices 3
Protection and warning devices.
13.12 bsbdstlispobssemdogge bolihgds Fire Protection (ATA 26)
@) 3
Fire and smoke detection and warning systems;
Fire-extinguishingsystems;

System tests;

(®) 1
Portable fire extinguisher.

13.13 Lafjgog0b LobiBgdgdo Fuel Systems (ATA 28)

System layout;

Fuel tanks;

Supply systems;

Dumping, venting and draining;

Cross feed and transfer;

Indications and warnings;
Refuelling and defuelling;
Longitudinal-balance fuel systems.
13.14 300M53¢70390 bobodgds Hydraulic Power (ATA 29)
System layout;
Hydraulic fluids;

WIN[(WIN R |— ||

Hydraulic reservoirs and accumulators;

Pressure generation: electrical, mechanical, pneumatic;

Emergency pressure generation;

Filters;

Pressure control;

Power distribution;

Indication and warning systems;

W W (= | W= W W (||

Interface with other systems.
13.15 gobeyerobs s frodolbgsb wsigs Ice and Rain Protection (ATA 30)

Ice formation, classification and detection;

Anti-icing systems: electrical, hot-air and chemical;

De-icing systems: electrical, hot-air, pneumatic, chemical;

Rain-repellent;

Probe and drain-heating;

—_ W =W N [N

‘Wiper systems.
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13.16 dsbio Landing Gear (ATA 32)
Construction, shock absorbing;
Extension and retraction systems: normal and emergency;
Indications and warnings;
‘Wheels, brakes, antiskid and automatic braking systems;
Tyres;
Steering;

Air-ground sensing.

combg LEVEL

B2
B2L

—_

W W (= [ [W | W

13.17 sps6365000 Oxygen (ATA 35)

System layout: cockpit, cabin;

Sources, storage, charging and distribution;
Supply regulation;

Indications and warnings.

W | (W (W

13.18 36939%9035/35371 900 Pneumatic/Vacuum (ATA 36)
System layout;
Sources: engine/APU, compressors, reservoirs, ground supply;
Pressure control;
Distribution;
Indications and warnings;

Interfaces with other systems.

13.19 fgscrobsthgbgdo Water/Waste (ATA 38)

‘Water system layout, supply, distribution, servicing and draining;

Toilet system layout, flushing and servicing.

N (W W = W (NN

13.20 0639800698900 Jeao ) ems@=yemo 590026035 Integrated Modular Avionics (ATA 42)

Core system;

Network components.

Note: Functions that may be typically integrated into the IMA modules are among others:
— bleed management;

— air pressure control;

— air ventilation and control;

— avionics and cockpit ventilation control, temperature control;
— air traffic communication;

— avionics communication router;

— electrical load management;

— circuit breaker monitoring;

— electrical system Built-In Test Equipment (BITE);

— fuel management;

— braking control;

— steering control;

— landing gear extension and retraction;

— tyre pressure indication;

— oleo pressure indication;

— brake temperature monitoring.
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13.21 bsemmbols bobdgdgdo Cabin Systems (ATA 44) 3
The units and components which furnish a means of entertaining the passengersand providing
communication within the aircraft (Cabin Intercommunication Data System (CIDS)) and between the
aircraft cabin and ground stations (Cabin Network Service (CNS)). They include voice, data, music and
video transmissions.

dmeoryeo 13. bs3sgMm bmdsenol 596mEobsdogs, 3mBLEMIE0s s LobEgdgdo

CIDS provides an interface between cockpit/cabin crew and cabin systems. These systems support data
exchange between the different related Line Replaceable Units (LRUs) and they are typically operated via
Flight Attendant Panels (FAPs).

CNS typically consists of a server, interfacing with, among others, the following systems:
— Data/Radio Communication;

— Cabin Core System (CCS);

— In-flight Entertainment System (IFES);

— External Communication System (ECS);

— Cabin Mass Memory System (CMMS);

— Cabin Monitoring System (CMS);

— Miscellaneous Cabin Systems (MCSs). CNS

may host functions such as:

— access to pre-departure/departure reports;
— e-mail/intranet/internetaccess;

— passenger database.

13.22 0bgm&dsgosyero bolidgdgdo  Information Systems (ATA 46) 3
The units and components which furnish a means of storing, updating and retrieving digital information
traditionally provided on paper, microfilm or microfiche. They include units that are dedicated to the
information storage and retrieval function such as the electronic library mass storage and controller, but
they do not include units or components installed for other uses and shared with other systems, such as
flight deck printer or general-use display.

Typical examples include:

— Air Traffic and Information Management systems and Network Server systems.
— Aircraft general information system;

— Flight deck information system;

— Maintenance information system;

— Passenger cabin information system;

— Miscellaneous information systems.
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MODULE 14. PROPULSION

14.1 s063md0bcro dbsggbo  Turbine Engines
(a) Constructional arrangement and operation of turbojet, turbofan, turboshaft and turbopropeller
engines;

(b) Electronic Engine control and fuel metering systems (FADEC).

14.2 drsz0l 0boazsgoob boldgdgbo  Engine Indicating Systems

Exhaust gas temperature/Interstage turbine temperature systems;

Engine speed;

Engine Thrust Indication: Engine Pressure Ratio, engine turbine discharge pressure or jet pipe pressure
systems;

Oil pressure and temperature;

Fuel pressure, temperature and flow;

Manifold pressure;

Engine torque;

Propeller speed.

14.3 Starting and Ignition Systems
Operation of engine start systems and components; Ignition
systems and components;

Maintenance safety requirements.
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MODULE 15. GAS TURBINE ENGINE
15.1 bsozrigepBo Fundamentals 1 2

Potential energy, kinetic energy, Newton's laws of motion, Brayton cycle;

The relationship between force, work, power, energy, velocity, acceleration;
Constructional arrangement and operation of turbojet, turbofan, turboshaft, turboprop.

15.2 dsgols dsbsbosorgbergbo Engine Performance = 2
Gross thrust, net thrust, choked nozzle thrust, thrust distribution, resultant thrust, thrust
horsepower, equivalent shaft horsepower, specific fuel consumption;

Engine efficiencies;

By-pass ratio and engine pressure ratio;

Pressure, temperature and velocity of the gas flow;

Engine ratings, static thrust, influence of speed, altitude and hot climate, flat rating, limitations.

15.3 35960l 69083980 dmpgmdocrmds  Inlet 2 2

Compressor inlet ducts;
Effects of various inlet configurations;
Ice protection.

15.4 300059bexBo Compressors 1 2

Axial and centrifugal types;
Constructional features and operating principles and applications;
Fan balancing;

Operation:

Causes and effects of compressor stall and surge;

Methods of air flow control: bleed valves, variable inlet guide vanes, variable stator vanes, rotating
stator blades;

Compressor ratio.

15.5 fpob bggzos Combustion Section 1 2

Constructional features and principles of operation.

15.6 92980bob liggzos Turbine Section 2 2
Operation and characteristics of different turbine blade types;
Blade to disk attachment;
Nozzle guide vanes;
Causes and effects of turbine blade stress and creep.

15.7 byfdhbo Exhaust 1 2

Constructional features and principles of operation;
Convergent, divergent and variable area nozzles;

Engine noise reduction;

Thrust reversers.

15.8 bs30b0980 o5 FsdFoomm396¢n980 Bearings and Seals = 2

Constructional features and principles of operation.

15.9 bszsg -bsdmbo AsbsemgBo  Lubricants and Fuels 1 2
Properties and specifications;
Fuel additives;

Safety precautions.

15.10 bssembo boly9dBo Lubrication Systems 1 2
System operation/lay-out and
components.
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MODULE 15. GAS TURBINE ENGINE
15.11 bspzsgol bol3gggbo  Fuel Systems

Operation of engine control and fuel metering systems including electronic engine control (FADEC);
Systems lay-out and components.

15.12 bs3s963e2 bobdgdpdo  Air Systems
Operation of engine air distribution and anti-ice control systems, including internal cooling, sealing
and external air services.

15.13 3583960 s s5¢2980b boldydgbo Starting and Ignition Systems
Operation of engine start systems and components; Ignition
systems and components;
Maintenance safety requirements.

15.14 3356 0bonzspools bolidgdybdo  Engine Indication Systems
Exhaust Gas Temperature/Interstage Turbine Temperature;
Engine Thrust Indication: Engine Pressure Ratio, engine turbine discharge pressure or jet pipe
pressure systems;
Oil pressure and temperature; Fuel
pressure and flow; Engine speed;
Vibration measurement and indication; Torque;
Power.

15.15 boddemszmols s ol bolihgdhbo Power Augmentation Systems
Operation and applications; Water
injection, water methanol; Afterburner
systems.

15.16 (32pbea-beasbbrpero dinsggéo  Turbo-prop Engines
Gas coupled/free turbine and gear coupled turbines; Reduction
gears;
Integrated engine and propeller controls;
Overspeed safety devices.

15.17 3epmber-croegosbo dmsggbo  Turbo-shaft Engines

Arrangements, drive systems, reduction gearing, couplings, control systems.

15.18 osdbas(g dsereytio sbsqogsmgdo Auxiliary Power Units (APUs)

Purpose, operation, protective systems.

15.19 dsamepmo sbsaogomol dmb s Powerplant Installation
Configuration of firewalls, cowlings, acoustic panels, engine mounts, anti-vibration mounts, hoses,
pipes, feeders, connectors, wiring looms, control cables and rods, lifting points and drains.

15.20 bsbdselispobsscedogger boldgdgdo  Fire Protection Systems

Operation of detection and extinguishing systems.

15.21 dssggsls BegiiseaBols Beabio deaoligols boligds s Bofolsbocos Bedlisbenobs

Engine Monitoring and Ground Operation

Procedures for starting and ground run-up; Interpretation of engine

power output and parameters;

Trend (including oil analysis, vibration and boroscope) monitoring;

Inspection of engine and components to criteria, tolerances and data specified by engine
manufacturer;

Compressor washing/cleaning; Foreign Object Damage.

15.22 drs30b 89bsb3zs s 3mbLge3s05  Engine Storage and Preservation

Preservation and depreservation for the engine and accessories/systems.
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MODULE 16. PISTON ENGINE A Bl B3

16.1 lsgricherpo Fundamentals 1 2 2
Mechanical, thermal and volumetric efficiencies;
Operating principles — 2 stroke, 4 stroke, Otto and Diesel;
Piston displacement and compression ratio;

Engine configuration and firing order.

16.2 d23sl Asbobosorpdemgbo Engine Performance 1 2 2

Power calculation and measurement;

Factors affecting engine power;
Mixtures/leaning, pre-ignition.

16.3 d2535b 300665305 Engine Construction 1 2 2
Crank case, crank shaft, cam shafts, sumps;
Accessory gearbox;

Cylinder and piston assemblies;

Connecting rods, inlet and exhaust manifolds;
Valve mechanisms;

Propeller reduction gearboxes.

16.4 d53350 bspzsg0b bobhgdpéo  Engine Fuel Systems
16.4. 1 368-025cxBo Carburettors 1 2 2

Types, construction and principles of operation;
Icing and heating.

16.4.2 bsfgszol 89ddz960 bobdgdgdo  Fuel injection systems 1 2 2

Types, construction and principles of operation.

16.4.3 d2330b 9e945bxcm0 dstron3s  Electronic engine control 1 2 2
Operation of engine control and fuel metering systems including electronic
engine control (FADEC);
Systems lay-out and components.
16.5 3583960 @3 55¢7980L boli9gdgbo  Starting and Ignition Systems 1 2 2

Starting systems, pre-heat systems;

Magneto types, construction and principles of operation; Ignition
harnesses, spark plugs;

Low and high tension systems.

16.6 d983980b, 35983980 s 335HBongdols bobdgdgbo 1 2 2
Induction, Exhaust and Cooling Systems
Construction and operation of: induction systems including alternate air systems;

Exhaust systems, engine cooling systems — air and liquid.

16.7 @17/ rdexadyp Supercharging/Turbocharging 1 2 2
Principles and purpose of supercharging and its effects on engine parameters;
Construction and operation of supercharging/turbocharging systems;

System terminology;
Control systems; System protection.
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16.8 bszs3 -bsdembo dsbisengbo  Lubricants and Fuels
Properties and specifications; Fuel
additives;
Safety precautions.

A

©mby LEVEL
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B3

16.9 bssebo boli9gdpéo Lubrication Systems

System operation/lay-out and components.

16.10 3356 0bonsp00l bolihgdhbo  Engine Indication Systems
Engine speed;
Cylinder head temperature;
Coolant temperature;
Oil pressure and temperature;
Exhaust Gas Temperature; Fuel
pressure and flow; Manifold pressure.

16.11 adser=ym0 sbsgsmob dmbdso Powerplant Installation

Configuration of firewalls, cowlings, acoustic panels, engine mounts, anti- vibration mounts,
hoses, pipes, feeders, connectors, wiring looms, control cables and rods, lifting points and
drains.

16.12 deisgsls GegibenBols Beabioracobigols ol gds s dofolsbaos drmdlisbeibobs

Engine Monitoring and Ground Operation

Procedures for starting and ground run-up; Interpretation of engine

power output and parameters;

Inspection of engine and components: criteria, tolerances, and data specified by
engine manufacturer.

16.13 d&s30b d9bsbzs s 306L9635605 Engine Storage and Preservation

Preservation and depreservation for the engine and accessories/systems.
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Note: This module does not apply to category B3. Relevant subject matters for category B3 are defined in module 17B.

9o 17A. 153sgim besbbo

MODULE 17A. PROPELLER

17.1 bsgridherpo Fundamentals 1 2

Blade element theory;

High/low blade angle, reverse angle, angle of attack, rotational speed;
Propeller slip;

Aerodynamic, centrifugal, and thrust forces;

Torque;

Relative airflow on blade angle of attack;

Vibration and resonance.

17.2 bs3s9602 basbbols 306l z0s  Propeller Construction 1 2
Construction methods and materials used in wooden, composite and metal propellers;
Blade station, blade face, blade shank, blade back and hub assembly;

Fixed pitch, controllable pitch, constant speeding propeller;
Propeller/spinnerinstallation.

17.3 bs3596(e2 beasbbols 8oxol dstrorzs  Propeller Pitch Control 1 2

Speed control and pitch change methods, mechanical and electrical/electronic;

Feathering and reverse pitch;

Overspeed protection.

17.4 bs3s902 basbbols bogtambobysos  Propeller Synchronising = 2
Synchronising and synchrophasing equipment.

17.5 b3 beasbbols Ggbeagobzoligsb cospgs  Propeller Ice Protection 1 2

Fluid and electrical de-icing equipment.

17.6 L3595 basbbols (gpbazento dmdbsbeoxbs Propeller Maintenance 1 3

Static and dynamic balancing;

Blade tracking;

Assessment of blade damage, erosion, corrosion, impact damage, delamination; Propeller
treatment/repair schemes;

Propeller engine running.

17.7 bs359602 bersbbols - 9bsbzs s 3mbbgm35305  Propeller Storage and Preservation 1 2

Propeller preservation and depreservation.
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MODULE 17B. PROPELLER
Ggbodgbs: 58 Beaoryemols bsgbgdo 3697983 B3 3599802500 36e39¢95056 bs33965e2 beadsengpols (agbozeyto
BeadlssbegBols BeafBeadydy.

Note: The scope of this Module shall reflect the propeller technology of aeroplanes pertinent to the B3 category.

b9 LEVEL
B0 17A. lisdsghm bistbo —

MODULE 17A. PROPELLER
17.1 bsgridenPo Fundamentals 2

Blade element theory;

High/low blade angle, reverse angle, angle of attack, rotational speed;
Propeller slip;

Aerodynamic, centrifugal, and thrust forces;

Torque;

Relative airflow on blade angle of attack;

Vihration and resanance

17.2 bs33990 beasbbob 3000l 5@<ng305  Propeller Construction 2
Construction methods and material used in wooden, composite and metal propellers;
Blade station, blade face, blade shank, blade back and hub assembly;

Fixed pitch, controllable pitch, constant speeding propeller;
Propeller/spinnerinstallation.

17.3 L3399 bosbbols Boxols Astoxqs Propeller Pitch Control 2
Speed control and pitch change methods, mechanical and electrical/electronic;
Feathering and reverse pitch;

Overspeed protection.

17.4 bs339r50 beasbbol bogtambobsagos  Propeller Synchronising 2
Synchronising and synchrophasing equipment.

17.5b533950 beasbbols ggdeagobaoligsb osggs  Propeller Ice Protection 2
Fluid and electrical de-icing equipment.

17.6 bs33990 beasbbob (3abazext0 deadbsbexgbds - Propeller Maintenance 2

Static and dynamic balancing;

Blade tracking;

Assessment of blade damage, erosion, corrosion, impact damage, delamination;
Propeller treatment/repair schemes;

Propeller engine running.

17.7 bs3s59500 basbbol 8965635 s 3026b9635605 Propeller Storage and Preservation 2

Propeller preservation and depreservation.
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