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S.NO. NAME  OF  SUBJECT MODULE TOTAL THEORY
NO. (Hours) (Hours)

PRACTICAL (Hours)
LAB/CR ON SOA A/C AIR INDIA

2.5.5.2 Total Time Duration of Various Subjects Semester Wise
2.5.5.2.1 Mechanical Stream (B1.1)

SEMESTER: FIRST TOTAL NUMBER OF HOURS: 600

7A

8

10

9A

370

70

132

28

600

1.

2.

3.

4.

Maintenance Practices

Basic Aerodynamic

Aviation Legislation I

Human Factor

TOTAL HOURS

177

50

112

21

360

193

0

0

7

200

0

20

20

0

40

0

0

0

0

0
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S.NO. NAME  OF  SUBJECT MODULE TOTAL THEORY
NO. (Hours) (Hours)

PRACTICAL (Hours)
LAB/CR ON SOA A/C AIR INDIA

2.5.5.2 Total Time Duration of Various Subjects Semester Wise
2.5.5.2.1 Mechanical Stream (B1.1)

SEMESTER: SECOND TOTAL NUMBER OF HOURS: 600

3

5

4

11 A

210

150

60

180

600

1.

2.

3.

4.

Electrical Fundamental

Digital Tech. Instrument System

Electronics Fundamental

Turbine Aeroplane, Aerodynamics
Structures & System - I

TOTAL HOURS

126

90

36

98

350

84

48

24

40

196

0

0

0

0

0

0

12

0

42

54
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S.NO. NAME  OF  SUBJECT MODULE TOTAL THEORY
NO. (Hours) (Hours)

PRACTICAL (Hours)
LAB/CR ON SOA A/C AIR INDIA

2.5.5.2 Total Time Duration of Various Subjects Semester Wise
2.5.5.2.1 Mechanical Stream (B1.1)

SEMESTER: THIRD TOTAL NUMBER OF HOURS: 600

11A

6

450

150

600

1.

2.

Turbine Aeroplane, Aerodynamics
Structures & System - II

Material & Hardware

TOTAL HOURS

268

90

358

80

22

102

0

0

0

102

38

140
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2.5.5.2 Total Time Duration of Various Subjects Semester Wise
2.5.5.2.1 Mechanical Stream (B1.1)

SEMESTER: FOURTH TOTAL NUMBER OF HOURS: 600

15

17A

444

156

600

1.

2.

Gas Turbine Engines

Propellers

TOTAL HOURS

260

84

344

76

14

90

0

0

0

108

58

166



 

School of Aeronautics (Neemrana) 

Syllabus 

of 

Aircraft Maintenance Engineering 

Category B1.1-Mechanical Stream 

Semester I –IV 

(DGCA-CAR 66) 



SECTION :   5 PAGE NO. : 618
ISSUE NO. :   II ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

STREAM : MECHANICAL
MODULE - 7A : MAINTENANCE PRACTICES
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S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

1. [7.1] Safety Precautions : Aircraft &
Workshop 3

* A spects o f safe working practices
i nc lud ing prec autio ns to take when
working with electricity, gases especially
oxygen, oils & chemicals.

General & safety precautions while working with

a.     Electricity 1 SOA/M7/S/1 2 1. To acquaint wi th safe working in the
workshops LAB

b.     Various gases like oxygen 1 SOA/M7/S/2 a.     Oxygen workshops 1

c.     Oils & various chemicals 1 SOA/M7/S/3
b.     Oil workshops

c.     Chemical workshops

1

1

* 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.

Remedial measures to be taken in case of 1

a.     Fire or SOA/M7/S/4-5

b.     Accident

Typ e s o f f i r e e xt i ng u i s he r s & k no wle d g e o f
extinguishing agents SOA/M7/S/6-7

2. [7.2] Workshop practices 3

* Care of tools, control of tools, use of
workshop materials Care to be taken when handling with 2

a.     Tools SOA/M7/S/8-10 2 2. Care and maintenance of workshop tools
and material 2 LAB

b.     Workshop materials SOA/M7/S/11-12

* Dimensions, allowances & tolerances,
standards of workmanship

Understanding terms : A llowances, D imensions,
workmanship standards. 1

* C a li b ra tion o f too ls & equipments,
calibration standards

Calibration of various tools & equipments, calibration
standards 1
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3. [7.3] Tools 3

* Common hand tool types 1.     Marking & Measuring Tools 05 3 3. To learn and practice the use of marking
and measuring tools 12 LAB

* Common power tool types i.     Steel Rule SOA/M7/S/13 i.     Steel Rule

* Operation & use of precision measuring
tools ii.    Combination set SOA/M7/S/13 ii.    Combination set

iii.   Calipers (Inside and outside) SOA/M7/S/14 iii.   Calipers (Inside and outside)

iv.    Scribers SOA/M7/S/15 iv.    Scribers

v.     Surface Gauge SOA/M7/S/16 v.     Surface Gauge

vi.    Divider SOA/M7/S/17 vi.    Divider

vii.   Trammel SOA/M7/S/18 vii.   Trammel

viii.  Bevel Protector SOA/M7/S/13 viii.  Bevel Protector

ix.   Punches SOA/M7/S/19 ix.   Punches

x.     Angle plate SOA/M7/S/20 x.     Angle plate

xi.    Try square SOA/M7/S/21 xi.    Try square

2.     Cutting Tools 04 3 4. To learn and practice the use of cutting
tools 4 LAB

i.     Saws SOA/M7/S/22 i.     Saws

ii.    Chisel SOA/M7/S/23 ii.    Chisel

iii.   Files SOA/M7/S/24-26 iii.   Files

iv.    Scrapers SOA/M7/S/S/27 iv.    Scrapers

v.     Snipes SOA/M7/S/28 v.     Snipes

3.     Striking, Benchwork and Fitting Tools 04 3 5. To learn and practice the use of striking,
benchwork and fitting tools. 10 LAB

i.     Hammers SOA/M7/S/29 i.     Hammers

ii.    Screw Drivers SOA/M7/S/30-33 ii.    Screw Drivers

iii.   Spanners SOA/M7/S/34-37 iii.   Spanners

iv.    Pliers SOA/M7/S/38-39 iv.    Pliers
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4.     Work Holding Tools 01 3 6. To learn and practice the use of work
holding tools. 02 LAB

i.     Vices SOA/M7/S/40-41 i.     Vices

ii.    Vee Blocks SOA/M7/S/42 ii.    Vee Blocks

iii.   'C' Clamps /  'U' Clamps SOA/M7/S/43 iii.   'C' Clamps /  'U' Clamps

5.     Precision Measurement Tools & Gauges 17 3 7. To learn and practice the use of
precision tools & measuring instruments 20 LAB

i.     Micrometers i.     Micrometers

a.    Screw Thread Micrometer SOA/M7/S/44 a.    Screw Thread Micrometer

b.     Depth Micrometer SOA/M7/S/45 b.     Depth Micrometer

c.     Inside and outside Micrometer SOA/M7/S/46-47 c.     Inside and outside Micrometer

d.     Vernier Micrometer SOA/M7/S/48 d.     Vernier Micrometer

ii.    Vernier Calipers, Vernier Height Gauge,
Vernier Depth Gauge SOA/M7/S/49-50 ii.    Vernier Calipers, Vernier Height

Gauge,  Vernier Depth Gauge

iii.   Plug Gauge SOA/M7/S/45 iii.   Plug Gauge

iv.    Filler Gauge SOA/M7/S/50 iv.    Filler Gauge

v.     Slip Gauges (Gauge Block) SOA/M7/S/51 v.     Slip Gauges (Gauge Block)

vi.    Radius Gauge SOA/M7/S/52 vi.    Radius Gauge

vii.   Wire Gauge SOA/M7/S/52 vii.   Wire Gauge

viii.   Dial Test Indicator SOA/M7/S/53 viii.   Dial Test Indicator

ix.    Sine Bar SOA/M7/S/54 ix.    Sine Bar

x.     Screw Pitch Gauge SOA/M7/S/55 x.     Screw Pitch Gauge

xi.    Ring Gauge SOA/M7/S/45 xi.    Ring Gauge

xii.   Snap Gauge SOA/M7/S/56 xii.   Snap Gauge
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6.     Thread Cutting Tools 02 3 8. To learn and practice the use of thread
cutting tools. 02 LAB

i.     Dies SOA/M7/S/57 i.     Dies

ii.    Taps SOA/M7/S/58 ii.    Taps

7.     Reamers & Drills 02 SOA/M7/S/59-60 3 9. To learn and practice the use of reamers
and drills. 02 LAB

i.     Twist Drill SOA/M7/S/60-61 i.     Twist Drill

8.    Power Hacksaw 01 SOA/M7/S/62 3 10. To learn and practice the use of power
hack saw 01 LAB

9.     Lathe, Types of lathe and Milling Machine 06 SOA/M7/S/63 3 11. To learn and practice the use of lathe
and Milling machine 05 LAB

i.     Parts of Lathe Machine SOA/M7/S/64 i.     Principal parts of lathe machine

ii.     Principal Lathe Operations ii.    Operation of lathe machine

a.     Facing SOA/M7/S/65 a.     Facing

b.     Turning SOA/M7/S/66-67 b.     Turning

c.     Step Facing SOA/M7/S/68 c.     Step Facing

d.     Grooving SOA/M7/S/69 d.     Grooving

e.     Knurling SOA/M7/S/70 e.     Knurling

iii.    Milling Maching SOA/M7/S/71-72 iii.   Milling Machine

* Lubrication equipment & methods Concept of lubrication  lubricants 02 LAB

1.     Lubrication methods 3 12. To demonstrate the operation of
lubricant 02

a.     By hand SOA/M7/S/73 a.     By hand

b.      By grease gun SOA/M7/S/74 b.     By grease gun

2.     Periodicity

a.     Daily & periodic oiling

b.     Maintaining the stored parts by grease/oil SOA/M7/S/75



SECTION :   5 PAGE NO. : 622
ISSUE NO. :   II ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

STREAM : MECHANICAL
MODULE - 7A : MAINTENANCE PRACTICES
SEMESTER : FIRST

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL
* Operation, function & use of electrical
general test equipment

Operation, function & use of electrical general test
equipment 03

1.     DC measuring instruments

a.     Multimeter SOA/M7/S/76

b.     Voltmeter SOA/M7/S/77

c.     Ammeter SOA/M7/S/78

2.     AC measuring instruments

a.     Frequency meter SOA/M7/S/79

4. [7.4] Avionic General Test Equipment 2

* Operation, function and use of Avionic
general test equipment Multimeter 02 2 13. To learn the use of multimeter 1 LAB

1.     Analog multimeter SOA/M7/S/80

2.     Digital multimeter SOA/M7/S/81

Insulation Tester (Megger) 1 SOA/M7/S/82 2 14. To learn the use of insulation tester 1 LAB

2 15.

Cable tracing practice, continuity and
insulation check on cable runs
continuity and insulation test on aircraft
circuit use of megger testers (#).

1 LAB

Bonding Tester ½ SOA/M7/S/83 2 16. To learn  the use of Bonding Tester 1 LAB

17. To perform Milivolt drop check at
cable joints & terminal ends. 1 LAB

Clamp Meter ½ SOA/M7/S/84 2 18. To learn the use of Clamp meter 1 LAB

CRO (Cathode Ray Oscilloscope) 02 SOA/M7/S/85 2 19. To learn the use of CRO 2 [ELECTRONIC
LAB]

A
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5. [7.5 ] E ng ineering D rawings, D iagrams
&  Standards

1.     Introduction, importance o f engineering drawing
in avia tion ½ 2

2.     Care and use o f drawing instruments ½

Drawing types and d iagrams 1.      Types of Engineering D rawings 2

a.     Production D rawing S OA/M7/S /86

b.     Assembly D rawing S OA/M7/S /87

c.     Exp loded view assembly D rawing S OA/M7/S /88

d.     Installa tion D rawing S OA/M7/S /89

2.     Le tter writing ½ S OA/M7/S /90 2 20. Letter writing 1 D RAWING
LA B

Conventions + symbols used in Engineering
Drawing 1.     Fitting  on aircrafts ½ 2 21. A ircraft p lumbing fittings 1 D RAWING

LA B

2.    C onvention for electrical components ½ S OA/M7/S /91 2 22. E lectrica l symbols 1 D RAWING
LA B

3.    Standard materia l and shape symbols ½ S OA/M7/S /92 2 23. Material and shape symbols 1 D RAWING
LA B

4.    Theoretical circuit and wiring d iagrams ½ 2 24. C ircuits and wiring d iagrams 2 D RAWING
LA B

Dimensions Rules, types and methods ½ 2 25. D imensioning rules, methods &
systems 1 D RAWING

LA B

Tolerances Limits, fits and to lerances 1 S OA/M7/S /93 2 26. Illustrating toleances.  Demonstration of
fo llowing fits : 2 D RAWING

LA B

a.     Types o f fits S OA/M7/S /94 a.     C learance fits

b .     Transition fits

c.     Interference fits
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Projections 1.     Projections - types of projections 3 2 27.
Types of projections to explain the
types of projections by drawing the
projections of A cuboid.

1 D RAWING
LAB

a.     Orthographic SOA/M7/S /94

b.     Isometric SOA/M7/S /95

c.     Oblique SOA/M7/S /96

d.     Perspective SOA/M7/S /97

2.     Theory of Orthographic projections 3 2 28. a.   P rojection planes

a.     Projection planes SOA/M7/S /98 b.     D ifference between Ist and IIIrd
angle system 1 D RAWING

LAB

b.     Ist angle &  IIIrd  angle systems SOA/M7/S /99

c.     C onversion of pictorial drawings to orthographic
in Ist &  IIIrd angle systems 2 29. C onversion of pictorial view to

othrographic views 2 D RAWING
LAB

Identifying title block information 1.     General sheet layout margins, title bock, revision
block, bill of materials, grid system 1 SOA/M7/S /100 2 29. G ene ra l s hee t layout, m a rg i ns , ti t le

block, revision blocks and grid system 1 D RAWING
LAB

2.     Types of lines used in Engineering Drawing ½ SOA/M7/S /101 2 31. Types of lines 1 D RAWING
LAB

M icrofi lm , m icrofi che &  com pute rised
presentations Presentation methods 1

a.     Microfilms SOA/M7/S /102

b.     Microfiches SOA/M7/S /103

Uses, advantages and disadvantages

S p e c i f i c a t i o n 1 0 0 o f A i r Tra ns p o r t
Association (ATA) of America 1.     Familiarisation with ATA - 100 ½ SOA/M7/S /104

2.     What is ATA - 100 ½

3.     How to refer it ½
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A e r o n a u t i c a l & o t h e r a p p l i c a b l e
standards including ISO, AN, MS, NAS &
MIL

15.    Introduction to the following standard system
related to aviation 1 2 32.

Drawing of the various aircraft hardware
using following standards ISO, MS, AN,
NAS, MIL

3 DRAWING
LAB

a.     ISO

b.     AN

c.     MS

d.     NAS

e.     MIL

Aeronautica l publica tions, manufa cturers se ries
b ul le t i ns m a nua ls , c a ta lo g ue s , a i rc ra f t lo g s ,
airworthiness directives, type certification datasheet.

Schematic diagrams & wiring diagrams e.     Schematic diagrams 1 SOA/M7/S/92

f.     Wiring diagrams 1

6. [7.6] Fits and Clearances 2

Drill sizes for bolt holes, classes of fits Classes of Fits 1 2 33. To acquaint with different classes of
fits. 1 LAB

a.   Class 1

b.   Class 2

c.   Class 3

d.   Class 4

Drill Sizes 1 2 34. 2. To acquaint with the different types
of drill sizes 1 LAB

a.   Letter series SOA/M7/S/105

b.   Number series SOA/M7/S/106

c.   Fractional series SOA/M7/S/107
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S chedule of fits and clearances for
a ircraft and eng ines S chedule  o f fits &  clearance 1

a.   A ircra ft

b .  Engines

L im its fo r bow, twist and wear a.   L im its fo r bow 1

b.   Twist

c.   Wear

Standard methods for checking shafts,
bearings and o ther parts Lubrication 1

Inspection

7. [7 .7 ] E le ctrica l w i ring inter conne ctio n
system (EWIS) 3

* C o nt i nu i ty, i ns u la t i o n a nd b o nd i ng
techniques and testing. Continuity test 1 S OA /M7/S /108 3 35. To carry out continuity test 1 LA B

Insula tion test 1 S OA /M7/S /109 3 36. To carry out insula tion test 1 LA B

Bonding technique and test 1 S OA /M7/S /110 3 37. B onding checks, use o f bonding tester
(#) 2 LA B

* U s e o f c r i m p i ng  to o ls : H a nd a n d
hydraulic operated Use of hand and hydraulic opera ted crimping tool 1 S OA /M7/S /111 3 38. To learn use o f hand operated crimping

tool 2 LA B

3 39. To le a r n u s e o f hyd r a u l i c o p e r a te d
crimping tool 2 LA B

* Testing  o f crimp joints Testing (inspection) of crimp joints 1

* C onnector p in removal and insertion Connector pin removal and insertion 1 S OA /M7/S /112 3 40. To  le a rn co nne c to r p in re m o va l a nd
insertion technique 1 LA B

* Co-axia l cab les : Testing and insta llation
precautions Co-axial cables 1 S OA /M7/S /113 3 41. To  a cq ua int w i th te s t ing  o f co -a xi a l

c a b le 2

1.     Testing

2.     Precautions
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* Wiring protection technique : Cable
looming and loom support, cable clamps,
protective sleeving techniques including
heat shrink wrapping, shielding.

Wiring protection technique 1

1.     Cable looming SOA/M7/S/114

2.     Loom support SOA/M7/S/115

3.     Cable clamps SOA/M7/S/116

Protective sleeving technique 1 2 42. To learn protective sleeving technique 2 LAB

1.     Heat shink wrapping

2.     Shielding

EWS Installation i.     inspection 1 2

ii.     Repair

iii.    Maintenance & cleanliness standard

8. [7.8] Riveting a.     Riveted joints, rivet spacing and pitch : 1

b.     Tools used for riveting and dimpling:

c.     Inspection of riveted joints

9. [7.9] Pipes and Hoses a.     Bending and belling/flaring aircraft pipes: 1 2 43. To know about different types of pipes
used in aircraft.. 2 LAB

b.     Inspection and testing of aircraft pipes and
hoses

c.    Installation and clamping of pipes
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10. [7.10] Springs a.     Inspection and testing of springs ½ 2

11. [7.11] Bearings a.    Testing, cleaning and inspection of bearings; 1 2 44. To know di fferent bearings used in
aircraft 1 LAB

b.    Lubrication requirements of bearings :

c.    Defects in bearing and their causes

12. [7.12] Transmissions a.    Inspection of gears, backlash; 1 2 45. To acquiant with aircraft push-pull rod
system 2 LAB

b.   Inspection of belts and pulleys, chains and
sprockets;

c.    Inspection of screw jacks, lever devices , push-
pull rod systems

13. [7.13] Control Cables a.    Swaging of endfitting 1 2 46. To acquiant with cables used in aircraft 2 LAB

b.     Inspection and testing of control cables

c.    Bowden cables; aircraft flexible control systems

14. [7.14] Material handling

7.14.1 Sheet Metal a.    Marking out and calculation of bend allowance; 1 2 47. To know about  the sheet metal forming 2 LAB

b.   Sheet metal working, including bending and
forming

c.    Inspection of sheet metal work
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7.14.2 Composite and non-metallic a.    Bonding practices; 1 2

b.    Environmental conditions;

c.    Inspection methods

15. [7.15] Welding, Brazing, Soldering &
Bonding

a. So lder ing methods, inspect ion of
soldered joints 1.     Soldering 1 2 2 48. To learn and practice the use of the

following welding operations (#) LAB

a.     Soft soldering SOA/M7/S/117 a.     Soft soldering 2

b.     Hard soldering SOA/M7/S/118 b.     Hard soldering 2

c.     Flux etc. c.     Flux etc. 1

d.     Testing of soldered joints d.     Testing of soldered joints 2

b. Welding & Brazing method 2.     Welding methods, types of welding 2 SOA/M7/S/119-121 2 2 49. To learn and practice the use of the following
welding operations LAB

a.    Gas welding SOA/M7/S/122 a.    Gas welding 2

b.    Electric arc welding SOA/M7/S/123 b.    Electric arc welding 2

c.    Resistance welding-seam welding SOA/M7/S/124 c.    Resistance welding 2

d.     Submerged arc welding SOA/M7/S/125 d.     Submerged arc welding 1

e.    TIG & MIG welding SOA/M7/S/125-126 e.    TIG & MIG welding 4

3.    Brazing methods 1 2 50. To learn and practice the use of the
Brazing. 2 LAB

* Inspection  of welded & brazed joints Inspection of welded & brazed joints ½ SOA/M7/S/127-128

* Bonding methods & inspection of
bonded joints

Bonding methods & inspection carried out relating
various bonded joints ½
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16. [7.16] Aircraft Weight and Balance

(a) Centre of gravity /balance limit calculation :
use of relevant documents 1.     Purpose ½ 2

2.     Need for weighing ½

3.     Theory of weight & balance 1 SOA/M7/S/129

4.     Datum location and centre of gravity 1 SOA/M7/S/130

(b) Preparation of aircraft for weighing 1.     Weighing procedure ½ SOA/M7/S/131 2 2 51. To k now a nd unde rs ta nd we ighing
procedure on aircraft 5 LAB

 Aircraft weighing 2.     Preparation of aircraft for weighing ½ SOA/M7/S/132

3.     Jacking & levelling 1 SOA/M7/S/133

4.     Weghing 1

5.     Documentation ½

17. [7.17] Aircraft Handling and Storage 1.     Equipments used for towing ½ SOA/M7/S/134 2

* Aircraft towing/taxing and associated
safety precautions 2.     Procedure of towing ½ SOA/M7/S/135

3.     Precautions observed while towing ½

4.     Procedure of taxying ½

5.     WHO is authorised for towing/taxing ½

6.     Precautions observed while taxying. ½ 2 52. To  demo nstra te  towi ng  / taxing  o f
aircraft 4 LAB

* A ircraft Jacking, chocking, securing
and associated safety precautions 1.     Knowledge of different types of jacks ½ SOA/M7/S/136 53. To know about d i ffe rent  types  o f

jacks 2 LAB

2.     Jacking and lowering ½ SOA/M7/S/137

3.     Precautions observed while jacking and lowering. ½ SOA/M7/S/138-139 2 54.
To acqua int wi th the p rocedures o f
choking, picketing jacking levelling on
aircraft

5 LAB
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* A ircraft Storage methods D iscussion over storage 1

1.     Short term storage 1

2.     Long term storage &  precautions 1

3.     Documentation 1

* Refuelling/D efuelling procedures 1.     Identifica tion &  knowledge of fuel/grade/octane ½

2.     D iscussion about re fulle r and sampling o f fue l ½

3.     Pressure/underwing re fue lling ½

4.     Manual/overwing re fue ling ½ S OA /M7/S /140

5.     Precautions observed while  re fue ling/defue lling. ½ S OA /M7/S /141 2 55. To know and understand re fueling &
defue ling procedure on aircra ft. 4 LA B

6.    D ocumentation ½

* D eicing/A nti-icing procedures Icing ½

1.     Types of ic ing ½ S OA /M7/S /142

2.     D ifferent methods o f anti-icing ½ S OA /M7/S /143

3.     Pneumatic anti-ic ing ½ S OA /M7/S /144

4.     E lectrical anti-ic ing ½ SOA/M7/S/144A

5.     A lcohol spray ½ S OA /M7/S /145

6.     Pneumatic De-icing system boots/shoes ½ S OA /M7/S /146

* E le c t r i c a l, hyd r a u l i c & p n e u m a t i c
ground supplies 1.     Source o f e lectrica l supply ½ S OA /M7/S /147

2.     Source o f hydraulic supply ½ S OA /M7/S /148

3.     Source o f pneumatic supply ½ S OA /M7/S /149

4.     Knowledge of above system ½
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5.     P recautions observed whi le handling above
equipment ½ SOA/M7/S/150 2 56.

To demonstrate the operation of
electrical(GPU), Pneumatic (Jetstarter)
&  Hydraulic power test rig.

5 LAB

6.     Maintenance of above equipment ½

* E ffec ts of environmental condition on
aircraft handling &  operation E ffects of icing and turbulence ½

Effects of altitude ½

Effects of humidity, temperature, pressure &  density ½

18 . [7.18] D isassem bly, inspection, repair
and assembly techniques

a.     C o r ro s i o n  removal, assessment
and re-protection 1.     Inspection ½ 3

2.     Treatment of structural parts. ½

3.     Removal of corrosion products ½ 2 57. To  le a rn va r i o us  c o rros i o n c o ntro l
methods LAB

4.     Treatment of components ½ a.     Tr e a tm e n t o f a lum i ni um  a l lo y   
corrosion 2

5.     Assessment of corrosion damage ½ b.     Treatment of alloy steel corrosion 2

6.     Methods of protection c.     Tre a tm e nt o f m a gnes ium  a llo y  
corrosion 2

a.     Prevention of corrosion ½ d.     Treatment of galvanic corrosion. 2

b.     Treatment of aircraft parts 1

c.     The control of corrosion 1

Ty p e s  o f  d e f e c t s  a n d  v i s u a l   
inspection techniques a.     Types of defects and visual inspection 1

b.     General repair methods, structural
repair manual; 2

Ageing, fatigue and corrosion control
programmes

c.     Non-destructive inspection techniques
including, penetrant, radiographic, eddy
current, ultrasonic and boroscope methods

1.     Oil and chalk processes 1 2 2 58.
To learn various types of NDT methods

a.     Oil and chalk method 3
LAB

2.     Penetrant dye process 1 SOA/M7/S/151 b.     D ye penetrant and flourescent
        method 3
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3 .     Magnetic  flaw de tection 1 SO A/M7 /S /152 -154 c.     M agnetic flaw detection 2

4 .    F luo rescent pene trant 1

5 .     Endoscope  inspections 1 SO A/M7 /S /155 1 59 . To  learn va rious types o f ND T me thods LAB

6 .     U l t r a s o n i c  f la w  d e t e c t i o n  a n d  t h i c k ne s s    
m easurement 1 SO A/M7 /S /156 a .     U ltrasonic me thod 2

7 .     Radio log ica l exam ina tion o f a ircraft s tructure . 1 SO A/M7 /S /157 b .     Rad io logy me thod 2

8 .     Eddy current me thod 1 SO A/M7 /S /158 -160 c.     E ddy current m e thod 2

d .     D i s a s s e m b ly  a nd  re -a s s e m b ly    
techniques

c .     A s s e m b ly p ro c e d u re s o f d is a s s e m b lie s &
troub le shooting ½ SO A/M7 /S /161 -162 2

e .     Troub le shoo ting  techniques d .     Theo ry and  p ractice ½ 2

19 . [7.19 ] Abno rma l E vents 2

* Ins p ec tio ns  fo llo w ing  lig htning  s tr ik e  
&  H.I.R .F. pene tra tion 1 .     Structura l inspection ½

a .     W ings, Fuse lage ½

b.     Empenage ½

c.     Land ing  gear ½

d .     Engine nacell ½ 2 60 .

To acqua int w ith structura l inspection
p ro c e d u re s  c a r r i e d  o u t  o n  a i rc ra f t
p a r ts  (a )  w i ng s  (b )  e m p e na g e  ( c )
land ing  gear (d ) eng ine  nace lle

5 LAB

* Inspections following  abnorm al events
such as heavy land ings &  flight through 
turbulence .

1 .     A irframe  s tructura l Insp . ½

2 .     Uppe r &  lower w ing  surface  o f w ing ½

3.     Fuel leak ½

4.     Bulk head ½

5.     Top  and  bottom fus lage ½
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20. [7.20] Maintenance procedure 2

* Maintenance planning 1.     Reliability monitoring ½ 2 61.
To become acquaint with E ngineering
Statistics report reliability monitoring
etc.

3 LA B

2.     Deffect monitoring ½

3.     Remedial measures ½

4.     Inspection ½

5.     Repair ½

6.     Minor repair/major repair ½

7.     Hard time, ontime, condition monitoring ½

8.     Staggering the a ircraft operation ½

* Modification Procedures 1.     D iscussion about modification ½

2.     What is a modification and why it is needed ½

3.     Procedures of documentation ½

4.     To meet operational requirements ½

5.     To remove exsisting deffects in manufacturing 
design ½

6.     Completion & recording ½

* Stores procedures 1.     General requirement &  condition ½

2.     Temperature & re lative humidity ½

3.     Protective materia l for storage ½

4.     Use of desicant ½

5.     Raks & bins ½

6.     Rotation of issue of storage items/components ½
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* Certification/Release procedures Issuance of certificate of release ½

1.     Form (Page - F - 88) ½

2.     Method ½

3.     Certificate of maintenance and release ½

* Interface with aircraft operation Discussion on the subject ½

How to deal with operational requirement and trouble
shooting ½

* Ma intenanc e , i nspec ti o n/q ua l i ty
controle/quality assurance 1.     Quality controle & its manual ½ 2 62.

To become acquaint with different
manuals like Quality Control Manual,
Maintenance System Manual

3 LAB

2.     Quality assurance & its manual ½

3.     Practices & methods ½

4.     Quality controle manager/Dy. manager ½

5.     Quality system/Quality controle cell ½

6.     Quality assurance ½

7.     Quality controle cum assurance manual ½

8.    Quality controle Assurance manual (Appendix G) ½

9.     Quality controle system procedure ½

10.    On the spot check by quality contol team ½
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* Additional Maintenance Procedures Procedure

1.     Service bulletins requiring additional structural
inspection of specific areas at certain intervals ½

2.     Suplimental structural inspection ½

3.     Repair & modification ½

4.     Corrosion precaution and control ½

5.     Repair assesment program ½

* Control of life limited components 1.     Control by reliability method ½

a.     Unschedule removal ½

b.     Confirmed failure ½

c.     Reported failure per 1000 hr. ½

TOTAL NO. OF PRACTICAL HRS.
AT LAB 193

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT 00

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 00

TOTAL NO. OF PRACTICAL HRS.
AT AIRINDIA 00

TOTAL NO. OF HRS. (T) 177 TOTAL NO. OF HRS. (P) 193
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1. [8.1 ] P hysics of a tmosphere 2

* International standard atmosphere (IS A) Mesosphere, Ionosphere, Exosphere 3 SOA/M8/S/1

* A pplication to aerodynamics a.     Temperature SOA/M8/S/2

b.     Pressure

c.     Density

d.     V iscosity SOA/M8/S/3

e.     Humid ity

2. [8.2 ] A erodynamics 2

* A irflow around a body a.     Bernoulli 's P rincip le 3 SOA/M8/S/4

b.     Motion

c.     Ve locity & acceleration

d.     Newton's law of motion

e.     Aerofo ils SOA/M8/S/5

f.     L ifting surfaces S OA /M8/S /6-7 2 1. To acquaint with lifting surfaces 4 ON
AIRC RA FT

g.     Lift SOA/M8/S/8

h.     A irflow &  pressure over aerofoil SOA/M8/S/9

* B oundary layer, lam inar &  turbulent
flow, free stream flow, rela tive a irflow,
upwash &  downwash, vortices,
stagnation induced drag.
* The te rm s : C a m b e r, C ho rd , M e a n
A e r o d yna m i c C h o r d , P r o f i le  D r a g ,
C e ntre o f P re ss ure , A ng le o f A tta c k ,
Wa sh in &  Wash o ut, F inene ss Ra tio ,
Wing Shape &  A spect Ratio

a.     P lan Form 10 S OA/M8/S /10

b.     Sectional Form S OA/M8/S /11

c.     Chord L ine S OA/M8/S /12
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d.     Mean Camber Line SOA/M8/S/13

e.     Trailing Edge Angle SOA/M8/S/14-
15

f.     Wing Area SOA/M8/S/16 2 2. To acquaint with Aerofoil Terminology 6 ON
AIRCRAFT

g.    Wing Span SOA/M8/S/17

h.    Average Chord SOA/M8/S/17

i.     Aspect Ratio SOA/M8/S/17

j.    Sweep Back Angle SOA/M8/S/17

k.   Mean Aerodynamic Chord SOA/M8/S/17

l.    Dihedral Angle SOA/M8/S/18

m.   Camber SOA/M8/S/19

n.    Chord Line & Angle of Attack SOA/M8/S/20

o.    Centre of Pressure SOA/M8/S/21-
22

p.    Movement of Centre of Pressure

q.    Angle of Incidence SOA/M8/S/23

r.    Parts of an Airplane SOA/M8/S/24-
26

s.   Wings SOA/M8/S/27

t.    Aspect Ratio SOA/M8/S/28

u.    Fineness Ratio SOA/M8/S/29

v.    Profile Drag SOA/M8/S/30

w.    Parasite Drag SOA/M8/S/31

x.    Induced Drag SOA/M8/S/32
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* Thrust, weight, aerodynamic resultant a.     Four forces 2 SOA/M8/S/43

b.     Condition of equilibrium SOA/M8/S/44

c.     Difficulties in balancing the four forces SOA/M8/S/45-
46

d.     For tail plane aeroplnane SOA/M8/S/47

e.     For tail-less aeroplane SOA/M8/S/48

* G enera ti on o f li ft & d rag : A ng le o f
attack, lift coff. , drag coff, polar curve,
stall

a.     Lift coefficient 2 SOA/M8/S/49 2

b.     Drag coefficient SOA/M8/S/50

c.     Lift/drag ratio curve SOA/M8/S/51

d.     Stalling of aerofoil SOA/M8/S/52

e.     Pitching moment of aerofoil SOA/M8/S/53

*  Aerofoil contamination including ice,
snow first a.    General 2 SOA/M8/S/54 2 3. To acquaint with Pneumatic de-icing

system. 4 ON
AIRCRAFT

b.    Icing effects

c.    Thermal anti-icing system SOA/M8/S/55

d.    Anti-icing using engine bleed air SOA/M8/S/56

3. [8.3] Theory of flight 2

*  Relationship between lift, weight, drag
& thrust a.    Thrust/drag/centre of gravity. 2 SOA/M8/S/57-58

b.    Power available & required curves SOA/M8/S/59

c.    Maximum level flight speed SOA/M8/S/60

d.    Minimum level flight speed
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* Steady state flights performance a.     Steady level flight 3 SOA/M8/S/61

b.     Pitching moment SOA/M8/S/62

c.     Variation of speed in level flight SOA/M8/S/63

d.     Attitude in level flight SOA/M8/S/64

e.     Effect of weight on level flight SOA/M8/S/65

* Glide ratio a.     Climbing 5 SOA/M8/S/66 2

b.     Forces in the climb SOA/M8/S/67

c.     Angle of climb SOA/M8/S/68-
69

c.     Various climb speed SOA/M8/S/70-
72

e.     Effects of a steady wind on climb

f.     Gliding SOA/M8/S/73

g.     Wrong airspeed steepens the glide SOA/M8/S/74

h.    Flaps steepens the glide SOA/M8/S/75

i.     Reduced weight doesnot change glide angle SOA/M8/S/76-
78

j.    Gliding distance over ground

k.    Estimation of gliding distance in still air.

l.    Flatten the descent by increasing power SOA/M8/S/79-
80

m.    Effect of wind on glide SOA/M8/S/81

n.    Effect of weight on glide SOA/M8/S/82

o.    Effect of weight on endurance

p.    Gliding angle SOA/M8/S/82
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* Theory of the turn a .     Equation o f co-o rdina ted  turn 2 S OA/M 8/S /83

b .     Skidd ing

* Influe nc e o f lo a d fa c to r : S ta ll, f li g h t
enve lope &  structura l lim ita tions a .     Lift fo rm ula  &  the sta ll 3

b .     E ffect o f weight on the sta ll S OA/M 8/S /84

c.     W ing  tip  s talling S OA/M 8/S /85

d .     Me thods o f p reventing tip  s talling

e .     Tra iling -edge  vo rtices S OA /M 8/S /86-
87

f.     W ing tip  vo rtices S OA /M 8/S /88-
89

* L ift Augm entation a .     Introduction 5

b .     P rincipal method in use S OA/M 8/S /90

c.     S la ts S OA/M 8/S /91

d .     Autom atic sla ts

e .     Use  o f sla ts S OA/M 8/S /92

f.     A ircra ft s lat 2 4. To  a c q ua i n t w i t h l i f t a u g m e n ta t i o n
devices 6 ON

AIRC RA FT

g.     Sta lling  with s lat

h.     Variab le wing area

i.     Variab le  cam ber

j.    F laps S OA /M 8/S /93-
97

k.    A ction of flaps S OA/M 8/S /98

l.    Types o f flaps S OA/M 8/S /99

m .    E ffect of flap  on L/D  ratio

n.    Use of flap for take-o ff S OA /M 8/S /100
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o.    Raising the flap in flight S OA /M8/S /101

p.    A dvantages of flaps

q.    D isadvnatage of flaps

r.    S lotted aerofoils S OA /M8/S /102

s.    Theory S OA /M8/S /103

t.    Types of slot S OA /M8/S /104

u.    F ixed slot S OA /M8/S /105

v.    Use of slot S OA /M8/S /106

4. [8.4] F light stability &  dynamics a.     Static stability 08 S OA /M8/S /107 2

* L o ng i tud i na l , la te ra l &  d i re c t i o n a l
stability b.     Longitudinal stability S OA /M8/S /108

c.     Lateral stability S OA /M8/S /109

d.     D irectional stability S OA /M8/S /110

e.     Factors affecting longitudinal stability S OA /M8/S /111

f.     Static margin & neutra l point S OA /M8/S /112

g.     Factors affecting latera l stability S OA /M8/S /113-
115

h.     Factors affecting directional stability S OA /M8/S /116-
122

i.     Spiral divergence S OA /M8/S /123

j.    D irectional divergence S OA /M8/S /124

k.    D utch roll S OA /M8/S /125
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l.    Ae rodynamic balancing S OA /M8/S /126-
130

m .    A ero -e lastic  e ffects S OA /M8/S /131-
132

n.    A dve rse  yaw S OA/M 8/S /133-135

T OTAL  N O. OF PR AC TIC AL H R S.
AT  LAB 00

T OTAL  N O. OF PR AC TIC AL H R S.
ON  AIR C R AFT 20

T OTAL  N O. OF PR AC TIC AL H R S.
AT  C L AS S R OOM 00

T OTAL  N O. OF PR AC TIC AL H R S. IN
AIR  IN D IA 00

TOTAL N O. OF  H R S. (T) 50 TOTAL N O. OF  H R S . (P ) 20
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1. A ir Law 1.     A ircra ft Acts &  Rules 8 SOA/M10 /S /1-15 2

2. A irworthiness Requirements 1.     Introduction to C ivil Avia tion Requirements 1 2

2 .     C A R S ection - 2, Se ries - B , Part - I 3 SOA/M 10 /S /26-27 3 2 1. To b e c o m e a c q ua i n t w i th m i n i m um
eq ipm ent list, em ergency cheklists  e tc. 3 ON

AIRC RA FT

3.     C A R S ection - 2, Se ries - C , Part - I 3 SOA/M 10 /S /30-33 3

4 .     C A R 145 7

5 .     C A R M 6

6 .   C A R Section - 2 , Se ries - E , P art - I 2 SOA/M 10 /S /52-62 4 2 2.
To  b e c o m e a c q u a i n t w i t h d i f f e re n t
m a nua ls  li k e Qua li ty C o ntro l M a nua l,
M a intenance  System  M anua l e tc.

3 ON
AIRC RA FT

7.   C A R 21 8

8 .   C A R Section - 2 , Se ries E , P art - V I 1 SOA/M 10 /S /68-69 2 3. To becom e acq ua int w ith eng ineering
sta tis tics  report, Re liab ility reports etc 3 ON

AIRC RA FT

9.   C A R Section - 2 , Se ries E , P art - V III 1 SOA/M 10 /S /68-69 2

10 .   C A R S ection - 2, Se ries - E , Part - X I 2 SOA/M 10 /S /72-74 2

11 .   C A R S ection - 2, Se ries - E , Part - X II 3 SOA/M 10 /S /75-76 2

12 .   C A R - 147 7 S OA /M 10 /S /S /77 -81 2

13 .   C A R- 147  (Basic) 5

3. A irworthiness Requirements - II 1.   C AR Section - 2 , Se ries - F, P a rt - I 2 S OA /M10/S /1 -3 2 2 4.
To u n d e r s t a n d  t h e  p l a c e m e n t o f
re g is tra tion &  na tio na li ty m a rk ing  o n
a ircra ft

2 ON
AIRC RA FT

2.   C A R Section - 2 , Se ries - F, P art - III 2 SOA/M 10 /S /13-20 2

3 .   C A R Section - 2 , Se ries - F, P art - V II 1 S OA /M 10 /S /22 2

4 .   C A R Section - 2 , Se ries - F, P art - X III 1 SOA/M 10 /S /38-42 2

5 .   C A R Section - 2 , Se ries - F, P art - X IV 1 2

6 .   C A R Section - 2 , Se ries - F, P art - XV 1 SOA/M 10 /S /47-50 2 2 5. To  become acquaint w ith a ircra ft flight
m anual 2 ON

AIRC RA FT

7.   C A R Section - 2 , Se ries - F, P art - XX 1 SOA/M 10 /S /60-64 2

8 .   C A R Section - 2 , Se ries - F, P art - XX II 1 SOA/M10 /S /66 -71 2
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9.   CA R Section - 2 , Series - F, P art - XX III 1 2

10.   CA R S ection - 2, Series - H, Part - II 1 2

11.   CA R S ection - 2, Series - H, Part - III 1 2

12.     C AR S ection - 2 , S eries - I, P art - II 2 SOA/M10/S/76-94 2 6. To a c q u a i n t w i th the p la c e m e n t o f
various instruments fitted on aircraft. 1 ON

AIRC RA FT

13.     C AR S ection - 2 , S eries - I, P art - V 2 SOA/M10/S/96-99 2

14.     C AR S ection - 2 , S eries - I, P art - V I 1 SOA/M10/S/
103-104 2

15.     C AR S ection - 2 , S eries - I, P art - V II 1 SOA/M10/S/
105-111 2

16.     C AR S ection - 2 , S eries - I, P art - V III 1 SOA/M10/S/
112-116 2

17.     C AR 66 9 2

18.   CA R S ection - 2, Series - L , P art - V II 1 SOA/M10/S/
126 2

19.   CA R S ection - 2, Series - L , P art - IX 1 2

20.   CAR S ection - 2, S eries - L , Part - X I 1 SOA/M10/S/
134 2

21.   CAR S ection - 2, S eries - L , Part - X V 2 SOA/M10/S/
136 2

22.   CAR S ection - 2, S eries - L , Part - X VI 1 SOA/M10/S/
145-146 2

23.   CAR 66 S ection - 2 , S eries - M, P art - I 1 SOA/M10/S/
147-151 2

24.   CAR S ection - 2, S eries - O, Part - V I 1 SOA/M10/S/
214-219 2 7. To acquaint with operation manual 2 ON

AIRC RA FT

25.   CAR S ection - 2, S eries - O, Part - X IV 1 SOA/M10/S/
228-229 2

26.   CAR S ection - 2, S eries - R, Part - II 1 SOA/M10/S/
232-233 2

27.   CAR S ection - 2, S eries - R, Part - IV 2 SOA/M10/S/
235-236 2

28.   CAR S ection - 2, S eries - T, P art - II 2 SOA/M10/S/
249-253 2

29.   CAR S ection - 2, S eries - X , Part - II 1 SOA/M10/S/
254-258 2

30.   CAR S ection - 2, S eries - X , Part - III 1 SOA/M10/S/
259-264 2

31.   CAR S ection - 2, S eries - X  P art - IV 1 SOA/M10/S/
265-274 2

32.   CAR S ection - 2, S eries - X , Part - V I 2 SOA/M10/S/
276-281 2 2 8. To acquaint with various log books 2 ON

AIRC RA FT
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33.   CAR Section - 2, Series - X, Part - VII 1 SOA/M10/S/
282-304 2 2 9. To acquaint with various documents to

be carried on board 2 ON
AIRCRAFT

34.   CAR Section - 2, Series - X, Part - VIII 1 SOA/M10/S/
305-309 2

35.   Airworthiness Advisory Circulars (AAC) &
Aeronautical Information Circulars (AIC). 5 SOA/M10/S/88-89 2 2

TOTAL NO. OF PRACTICAL HRS.
AT LAB 0

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 20

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS.
AT AIRINDIA 0

TOTAL NO. OF HRS. (T) 112 TOTAL NO. OF HRS. (P) 20
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1. [9.1 ] Genera l Introduction 1 2

Murphy's law

Meaning  o f hum an facto r

D isciples o f hum an facto r

C onceptual m ode l o f hum an facto r

a .  Shell mode l SOA/M9/S/1 2 1. D emonstrate  the  d iffe rent angles o f
shell mode l. 1 C LAS S

ROOM

b.  Incidents a ttributab le  to  hyman factor

2. [9.2 ] Hum an perfo rmance and lim ita tions * V ision 1 SOA/M9/S/2 2

a.  Light SOA/M9/S/3 2 2. To understand factors effecting safety of a/c
operation which depends on light 1 C LAS S

ROOM

i. C haracte ristics &  m anagement

ii. C olour

* E ye

a.  Physio logy SOA/M9/S/4

b .  Farsightedness &  sorts ightedness SOA/M9/S/5

* Hearing

a .  Vo ice  &  the speech mechanism SOA/M9/S/6 2 3.
To understand facto rs effecting  sa fe ty
o f a /c opera tion which depends on
human ab ility to  p roduce &  hear sound

1 C LAS S
ROOM

b.  Hearing de ficiencies SOA/M9/S/7

* Inform ation Processing

a.  Sensing

b.  Perception

c.  Mode l o f the  human info rmation p rocessing
system SOA/M9/S/8

d .  A ttention &  P erception

* M emory ½

a.  Short te rm memory SOA/M9/S/9
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b.  Long term momory

c.  Memory enhancement

d.  Effect of sleep & age

e.  Continuous and serial activities

* C laustrophobia ½

a.  Environment tolerances

b.  Physical access

3. [9.3] Social Psychology * Responsibility ½ SOA/M9/S/10 1 1 4. Various factors of social psychology
effecting the airworthiness of aircraft 1 CLASS

ROOM

a.  Individual to organisation

* Motivaton and de-motivation ½

a.  Approach to motivation SOA/M9/S/11

b.  Complacency, professionalism & discipline

c.  Influency motivation at work

* Peer pressure ½

Cultural issues

* Team working ½

* Management and supervision ½

a.  Management contribution to safety

b.  Four Ps SOA/M9/S/12

c.  Risk management SOA/M9/S/13

* Leadership 1

a.  Meaning of leadership

b.  Characteristics of a leader

c.  Task and problems of a leader
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4. [9.4] Factors A ffecting Performance * F itness/Health ½ SOA/HF/S14 2

a.  Definition of fitness 2 5.
Various factors of health, stress,
workload, sleep, alcohol etc. affecting
the aviation personnel

1 CLASS
ROOM

b.  Factors affecting fitness

* Stress ½

a.  In aviation

b.  Domestic influences

* S leep and fatigue, shiftwork 1

a.  Fatigue

b.  Body rhythm disturbance

c.  Sleep

* A lcohol, medicaiton, drug abuse ½

a.  Alcohol

i.  Performance

ii.  Metabolism

iii.  Safety

* Workload ½

a.  Overload

b.  Underload

*   Time pressure & deadlines

5. [9.5] Physical Environment * Noise &  fumes 1 SOA/M9/S/15 1

a.  Definition of noise

b.  Sources

c.  Effects
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* Illumination ½

a.  Nature of quantity

b.  Glare 2 6. Factors of environmental conditions
effecting the aviation personnel. 1

* C limate and temperature 2

a.  Controlling or temperature

b.  Human generate heat

c.  Physicological effects of temp.

d.  Cold temp.

e. Humidity

* Motion and V ibration ½

a.  Definition of vibration

b.  Operational significance

c.  Protection

* Working environment ½

a.  Stress

6. [9.6] Tasks a.  Physical work 1 SOA/M9/S/16 1

b.  Repetitive tasks

c.  Visual inspection

d.  Complex systems ½

7. [9.7] Communication * W ithin and between teams 1 SOA/M9/S/17 2

a.  Types of communicaiton
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b.  Verbal communication 2 7.

a. Acquaint with need of clear &
precise communication methods.

b. Demonstration of proper
communication skills.

1 CLASS
ROOM

c.  Body language

d.  Word intellegibility

* Work logging and according ½

a.  Documentation

b.  Manuals, handbooks and technical papers

c.  Questionnaires and forms SOA/M9/S/18

* Keeping up to date, currency ½

Dissemination of information

8. [9.8] Human Error * Error model and theories 1 SOA/M9/S/19 2

a.  Error rates

b.  Accident pronencess SOA/M9/S/20

* Types of errors in maintenance tasks ½

a. Random, systematic and sporadic SOA/M9/S/21

b.  Ommission, commision and substitution

c.  Reversible and Irreversible

* Implication of errors ½

a.  Errors and their consequences

* Avoiding and managing errors ½

a.  Two pronged attack

9. [9.9] Hazards in the workplace * Recognising and avoiding hazards ½ SOA/M9/S/22 2

a.  Conduct or investigation
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* Dealing with emergencies ½

a.  Reporting and preventive action

b.  Structure of report

c.  Accident prevention

TOTAL NO. OF PRACTICAL HRS.
AT AIRINDIA 0

TOTAL NO. OF PRACTICAL HRS.
AT LAB 0

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 07

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 0

TOTAL NO. OF HRS. (T) 21 TOTAL NO. OF HRS. (P) 07
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1. [3.1] Electron theory 1.     Electron theory 1½ SOA/M3/S/1 1

* Structure & dis tribution of electrical
charges withing atoms, molecules, ions,
compounds.

2.     Structure & distribution of electrical charges
within 1½ SOA/M3/S/2

a.     Atoms

b.     Molecules

c.     Ions

d.     Compounds

* Molecular structure of conductors, semi-
conductors & insulators 3.     Molecular structures of 1½ SOA/M3/S/3

a.     Conductors 1½

b.     Semiconductors

c.     Insulators

2. [3.2] Static electricity & conduction

* Sta t i c e lec tr i c i ty & d i s tr i but i on o f
electrostatic charges 1.     Static electricity ½ SOA/M3/S/4 2

2.     Distribution of electrostatic charges. ½ SOA/M3/S/4

* E le c tro s ta t i c la ws o f a ttra c t i on &
repulsion 3.     Electrostatic laws 1½ SOA/M3/S/5

a.     Attraction

b.     Repulsion

* Unit of charge, and coulomb's law 4.     Units of charge ½

5.     Coulomb's law ½

* Conduction of electricity in solids,
liquids, gases & a vacuum. 6.     Conduction of electricity in 1½
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a.     Solids

b.     Liquids

c.     Gases

d.     Vacuum

3. [3.3] Electrical terminology Electrical Terminology 2 2 1.
To understand the feasibility of Electrical
t e r m i no l o g y a n d c o m p o n e n t s i n
(AC/DC) circuits.

1 LAB

* The following terms, their units & factors
affec ting them:- potentia l d i fference ,
e lec tromotive force , voltage current,
resistance, charge, conductance, conventional
current flow, electron flow.

1.     Introduction of the following terms, units &
factors affecing them 2 2. To kno w and unde rs tand the b as ic

electrical circuit 1 LAB

a.     Potential difference ½ SOA/M3/S/6

b.     Electromotive force ½ SOA/M3/S/6

c.     Voltage, current, resistance, conductance and
charge ½

d.     Conventional current flow & electron flow ½ SOA/M3/S/7

4. [3.4] Generation of electricity 1

* Production of electicity by the following
methode : light, heat, friction, pressure,
chemical action, magnetism & motion

1.     Production of electricity by the following
methods 2

a.     Light, heat

b.     Friction, pressure

c.     Chemical action

d.     Magnetism, motion
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5. [3.5] DC sources of electricity 2 2 3. To become acquaint with 2 LAB

* Construction & basic chemical action
of primary cells 1.     Construction & basic chemical action of 2 a.     Lead acid battery

a.     Primary cell and secondary cell SOA/M3/S/8 b.     Alkaline battery

* Secondary cells, lead acid cells, nickel
cadmium cells b.     Lead acid cells SOA/M3/S/9 2 4. To peform charging and discharging of

a.     Lead acid cell 2 LAB

c.     Nickel cadmium cell SOA/M3/S/10 b.     Nickel cadmium cell

* Alkaline cells d.     Alkaline cells SOA/M3/S/10

* Internal resistance & its effect on a
battery 2.     Internal resistance and its effect on a battery ½ SOA/M3/S/11 2 5. To find the i nte rna l re s is ta nce o f a

battery. 1 LAB

* Cell connected in series & parallel 3.     Cells connection in 1 SOA/M3/S/12

a.     Series

b.     Parallel 2 6. To pe rfo rm the s e ri es a nd p a ra lle l
arrangement of cell. 1 LAB

* Construction, materials & operation of
thermocouple

4 .     C ons truc t ion,  ma te ri a ls  &  ope ra ti on o f
the rmoc oup le s 1

* Operation of photocells 5.     Operation of photocells ½

6. [3.6] DC circuits

* Ohms law, Kirchoff's Voltage & Current
laws 1.     Ohm's law ½ SOA/M3/S/13 2 2 7. To verify ohm's law 1 LAB

2.     Kirchoff's law's 1 SOA/M3/S/14

a.     Voltage law 2 8. To verify Kirchoff's voltage law 1 LAB

b.     Current law 2 9. To verify Kirchoff's current law 2 LAB

* Calculations using the above laws to
find resistance voltage & current.

3 .     C a lcula ti on us ing the ab ove laws to f ind
resistance, voltage & current. 1½

* Significance of the internal resistance of
a supply.

4.     S ignificance of the internal resistance of a
supply 1
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7. [3.7] Resistance / Resistor

a. * Resistance & affecting factor 1.     Resistance & affecting factors 1½ 2

* Specific resistance 2.     Specific resistance

* R e s i s t o r s c o lo ur c o d e , v a lue s &
to le rances, p re fe rred va lues, wattage
ratings

3.     Resistance colour coding 1½ SOA/M3/S/15 2 10.
U s i ng m ult i m e te r fo r m e a s ur i ng &
c o mp a ring va lue o f re s i s tanc e wi th
those written in colour code

1 LAB

a.     Values & tolerances

b.     Preferred values,  wattage ratings

* Resistors in series & parallel 4.     Resistors in series & parallel 1 SOA/M3/S/16 2 11. To perfo rm d i ffe rent a rrangement o f
resistors, voltage and current. 1 LAB

* C alcula tion o f tota l res istance using
series, parallel & series parallel combinations 5.     Calculation of total resistance using 1

a.     Series

b.     Parallel

c.     Series & parallel

* Operation & use of Potentiometers &
Rheostats

6 .     O pe ra ti o n a nd  us e  o f p o te nti o me te rs  &
rhe o s ta ts 1 SOA/M3/S/17

2

2

12.

a.    To compare the emf of two given
primary cells using a potentiometer.

b.    To determine the internal resistance
of a primary cell using potentiometer

1

1

LAB

* Operation of Wheatstone Bridge 7.     Operation of wheatstone bridge 1 SOA/M3/S/18 2 13. To find the unknown resistance         using
Wheatstone Bridge 1 LAB

b.

* P o s i t i ve & ne g a t i ve te m p e ra ture
cofficient conductance.  Fixed resistors,
stability tolerance & limitation, methods of
construction

1 .    Positive & negative temperature coeffic ient  of
conductance 1 SOA/M3/S/19 1

2.     Fixed resistors 1½ SOA/M3/S/19 1 14.
To i d e n t i f y t h e d i f f e r e n t t y p e s o f
resistors and to classify  by their color
codes.

1 LAB

a.     Stability

b.     Tolerance

c.     Limitations

d.     Methods of construction SOA/M3/S/20
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* Variable resistors, thermistors, voltage
dependent resistors

3.     Variable resistor thermistors, voltage dependent
resistors 1½ SOA/M3/S /21-

22

2

2

15.

16.

To identify different types of thermistor

To pe rfo rm vo ltage re gula tio n us i ng
variable resistor.

1

1
LAB

* Construction of potentiometer & rheostat 4.     Construction of potentiometers & rehostat 1½ 2 17. To perform rheostat used as a potential
d i v i d e r 1 LAB

* C onstruction of W heatstone Bridge 5.     Construction of Wheatstone Bridge

8. [3.8] Power 1a.    Power 1½ 2 2 18. To measure the single phase AC
power by using wattmeter 1 LAB

* Power, work & energy (Kinetic & Potential) b.     Work

c.     Energy (Kinetic &  Potential)

* D issipation of power by a resistor 2.     D issipation of power by a resistor ½ 2 19. To measure the dissipa tion o f  power
across a known resistor 1 LAB

* Power formula 3.     Power formula ½

* C a lculations involving power, work &
energy 4.     Calculations involving power, work &  energy ½

9. [3.9] C apacitance /C apacitor

* Operation & function of capacitor 1.     Operation &  function of a capacitor ½ SOA/M3/S /23 2 2 20. To  identify  various types of capacitors 2 LAB

* Factor affecting capacitance, area of plates,
distance between plates, no. of plates,
dielectric

2.     Factor affecting capacitance 1

a.     Area of plates

b.    D istance between plates

c.     Number of plates

d.     D ielectric

* D ie lec tric constant, wo rk ing voltage ,
voltage rating

3 .     D ielectric constant work ing voltage, voltage
rating 1½

* C apacitor types, construction &  function 4.     Capacitors types 1 SOA/M3/S /24-
25

a.     Constructions

b.     Functions
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* Capacitor colour coding 5.     Capacitor colour coding 0.75 SOA/M3/S/26 2 21. To classify capacitors with their colour
coding 2 LAB

* Calculations of capacitance and voltage
in series & parallel circuits 6.      Calculations of capacitance & voltage 0.75 SOA/M3/S/27

a.     In series circuit

b.     In parallel circuit

* Exponential charge & discharge of a
capacitor& time constants

7 .     Exponential charge and discharge of a capacitor,
time constants 1 SOA/M3/S/28 2 22. To perform charging and discharging of

a capacitor 2 LAB

* Testing of capacitors 8.     Testing of capacitors ½

10. [3.10] Magnetism

a. * Theory of magnetism a.    Faraday's law 2 2

b.    Permeability

c.    Magnetic flux SOA/M3/S/29 23. To perfo rm induced emf & current by
using magnetic flux variation 1 LAB

d.   Magnetic field intensity

* Properties of a magnet Characteristics of lines of magnetic flux 1

* Action of magnet suspended in the
Earth's magnetic field a.    Magnetic axis and geographic axis 1

b.    Cause of earth's magnetism SOA/M3/S/30 24. To perform magnetisation and
demagnetisation in conductors 1 LAB

c.    Magnetism of earth's magnetic field

* Magnetisation and demagnetisation a.    Magnetisation 1

b.    Magnetisation curves

c.    Demagnetisation

* Magnetic shielding a.    Shielding principle 1

b.    EMI/RFI gaskit design

c.    EMI/RFI Pressure gaskit design

* Various types of magnetic material a.    Magnetic moment of atoms 1½ 2 25. To classify magnetic materials 1 LAB

b.    D iamagnetic material SOA/M3/S/31

c.    Paramagnetic material SOA/M3/S/32

d.    Ferromagnetic material SOA/M3/S/33
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* E lec tro m ag nets  constructio n and
p rinc ip le s o f o p era tio n a .   S o le no id 1

b .   R e la ys

H and cla sp rule s to  de term ine : m a g ne tic
fie ld  a round current carrying  cond uc tor a .   L e ft hand  rules 1 2 2 6. To d e te rm i ne  m a g ne t i c  fi e ld  a ro un d

curre nt ca rry co nduc to rs 1 L A B

b .   R ig ht ha nd rule s S OA /M 3/S /34

   b.

* M ag ne to m o tive  fo rce , fie ld  stre ng th,
m a g ne tic flux d ens ity, p erm ea b ili ty,
hys tere s is  lo o p, re tentivi ty, co e rc ive
fo rce  re luc ta nce , sa tura tio n po int, e d dy
curre nts

a .   M a g ne tom o tive  fo rce 2 2

b .  F ie ld  streng th,

c .   M a g ne tic flux d es ity

d .   P erm e a bi li ty

e .   H ys tere sis  lo op

f.    Re tentivi ty S OA /M 3/S /35

g .   C o e rcive  fo rce  re luc ta nce

h.   S atura tion p o int

i.   E dd y curre nts

P re cautions fo r ca re  and sto rag e  o f
m a g ne ts P re ca utio ns  fo r care  a nd  s tora g e o f m ag nets ½

11. [3 .11 ]Ind uc tance /Ind ucto r 2

* F ara da y's La w a .   F irs t law ½

b .   S econd  la w

* A ction o f inducing  a  vo lta ge  in a
cond uc tor m o ving in a  m ag netic  fie ld D yna m ica lly ind uced  e .m .f. ½ 2 2 7. T o p e r f o r m  i n d u c e d  v o l t a g e  i n a

co nd ucto r m o ving  in a  m a g ne tic  fie ld 1 L A B

* Induc tio n princip les a .   R ea ltio n b etw ee n m a g ne tism  &  e le c tric i ty ½ S OA /M 3/S /36

b .   P ro d uc tio n o f ind uce d  e .m .f. &  curre nt S OA /M 3/S /37

* E ffe c ts  o f the  fo llo wing on the
m a g nitude  o f a n ind uce d vo ltag e :
m a g ne tic fie ld  stre ng th, ra te  o f cha ng e
o f flux, num be r o f cond uc tor turns

a .   Induce d  vo lta ge 2 2 2 8. To  de term ine  induced  vo ltag e  b y us ing
d iffe re nt num b er o f co nd ucto r turns 1 L A B

b .   M a g ne tic fie ld  stre ng th

c .   Ra te  o f cha ng e  o f flux

d .   num be r o f conduc tor turn



SECTION :   5 PAGE NO. : 660
ISSUE NO. :   II ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

STREAM : MECHANICAL
MOD U LE - 3 :  ELEC TR IC AL FU N D AMEN TALS
SEMESTER  : SEC ON D

S.N o. DGC A SYLLABU S TH E OR E TIC AL S YLLABU S H RS S LID E S
N o.

LEV EL OF
K NOWLED GE S.No. P R AC TIC AL S YLLAB U S HR S LOC ATION

THE ORY P R AC TIC AL

* Mutual induction Mutual induction ½ S OA/M3/S /38

* The effect the ra te of change of
primary current and mutual inductance
has on induced vo ltage

Mutually induced e.m.f. ½ 2 29. To perform mutual induction by varia tion
of current in two co ils 1 LA B

* Factors a ffecting mutua l inductance:
number o f turns in co il, physica l size o f
coil, permeability o f coil, position o f
coils with respect to  each other

a.  Coefficient of mutua l inductance 1

b.   Number o f turns in co il

c.   Physica l size of co il

d .   P ermeability of co il

* Lenz's Law and polarity determining
rules a.   Lenz's law ½ S OA/M3/S /39

b.   P olarity determining rules

* B ack emf, self induction a.   B ack emf ½

b.  Se lf induction S OA/M3/S /40 2 30. To p e r fo r m s e l f  i n d u c t i o n b y e m f
induced in a  coil 1 LA B

* S aturation po int S aturation po int ½

* P rincip le  uses of inductors Uses of inductors ½ 2 31. To acquaint with uses of inductors 1 LA B

12. [3.12] DC  motor/generator 2

* B asic motor &  generator theory 1.     Basic motor &  generator theory 1½ S OA/M3/S /41

* Construction & purpose of components
in DC generator 2.     DC  generator 1½ S OA/M3/S /42

a.     Construction 2 32. To become familiar with constructional &
operational details o f DC  genrator. 1 LA B

b.     Purpose of its components

c.     Types of armature winding(Lap and wave winding)

d.     Types of D C generator S OA/M3/S /43

i.     S eperately excited 2 33. To determine & draw the characterisitics o f
separate ly excited generator. 2 LA B

ii.    S e lf excited 2 34. To determine & draw the characteristics o f
se lf excited generator. 2 LA B

* Operation &  factors a ffecting output &
direction of current flow in DC  generators 3a.    Operation of D C shunt generator 2 S OA/M3/S /44 1 35. To  f i nd  the  m a g ne ti za t i o n   

characteristics o f D C  shunt gene rator 1 LA B

b.     Factors affecting

i.     Output power 2 36. To  p e r fo rm  lo a d  te s t o n shunt
g e ne ra to r 1 LA B
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ii.    D irection of current flow in DC generator

* Operation of factors affecting output
p o we r, to rq ue, spe e d & d i re c ti o n o f
rotation of DC motors

4.     DC motor 2½ SOA/M3/S/45

a.     Operation

b.     Factor affecting

i.     Output power

ii.    Torque speed SOA/M3/S/46-
47

iii.   Direction of rotation

* Series wound, shunt wound & compound
motors 5.     Types of DC motors 2½ SOA/M3/S/48 2 37. To become familiar with various type of

D.C. Motor. 2 LAB

a.     Series wound

b.     Shunt wound 2 38. To determine & draw the characterstics of
shunt wound motor 2 LAB

c.     Compound wound 2 39. To determine & draw the characteristics of
compound wound motor 2 LAB

* Starter generator construction

13. [3.13] AC Theroy 2

* Sinusoidal wave forms, phase, period,
frequency cycle 1.     Sinusoidal waveform 2½ SOA/M3/S/49 2 40. To see an sinusoidal wave form on CRO

and find the 2 LAB

a.     Phase a.    Phase

b.     Period b.     Voltage

c.     Frequency c.     Frequency

d.     Cycle

* Instantaneous, average, RMS, peak,
peak to peak current values & calculation
of these va lues in re la tion to vo ltage,
current & power

2a.    Instantaneous value 2½ SOA/M3/S/50

b.     Average value SOA/M3/S/51

c.     Root mean square SOA/M3/S/52

d.     Peak to peak current

e.     C a lcula tio ns o f these va lue in re la ti o n to
voltage, current & power

* Triangular/square waves 3.     Triangular/square waves 2 SOA/M3/S/53 2 41. To trace the Square wave form and
triangular wave form on CRO. 1 LAB
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* Single and three-phase principle 4.     Single and three phase principles 1 SOA/M3/S/54-
55

14. [3.14] Resistive (R), Capacitive (C),
Inductive (L), circuits. 2

* Phase relationship of voltage & current
in L, C & R 1.     Phase relationship of voltage & current in 2½ SOA/M3/S56-

57

a.     Inductive circuit

b.     Capacitive circuit

c.     Resistive circuit

* R, L, C circuites parallel, series & series
parallel 2.     Circuit of LCR 2½ SOA/M3/S/58

a.     Series

b.     Parallel

c.     Series & parallel

* Power dissipation in L, C  & R circuit 3.     Power dissipation in L, C & R circuit. 1

* Impedance, phase angle, power factor &
current calculations 4a.    Impedance 2½ SOA/M3/S/59-

60

b.     Phase angle

c.     Power factor

d.     Current calculation in L, C & R circuit

* True power, apparent power & reactive
power calculations 5.    D ifferent power in an ac circuit 2½ SOA/M3/S/61 1 42. To find the value of an AC circuit 3 LAB

a.     True power 1.     True power

b.     Apparent power 2.     Apparent power

c.     Reactive power 3.     Reactive power

d.     Their calculations
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15. [3.15] Transformer 2

* Transformer construction principles &
operation 1a.    Transformers construction 2 SOA/M3/S/62-

63 2 43. To become familiar with construction of
transformer 2 A/C ELECT.

LAB

b.     Operation principles

* Tra ns fo rm er lo sses & me tho d s fo r
overcoming.

2.     Transformer losses & methods for overcoming
them. 2

*  Transformer action under load & no
load condition 3.     Transformer action 2 SOA/M3/S/64 2 44. To perform transformer verification  of

transformation ratio 2 LAB

a.     No load 2 45. To  p erfo rm  no  lo ad  te st o n a  
transformer 1 LAB

b.     Short Circuit 2 46. To perform short circuit test on a
transformer 1 LAB

c.     Load 2 47. To perform load test on a transformer 1 LAB

* P o wer tra ns fe r, e ffi c i e ncy, p o la ri ty
markings 4a.    Power transformer 2

b.     Efficiency

c.     Polarity markings 2 48. To perform polarity test of single phase
transformer 1 A/C ELECT.

LAB

* Calculation of line & phase voltage &
current 5.     Calculation of 2

a.     Line voltage & current

b.     Phase voltage & current

* Calculation of power in a three phase
system 6.     Calculation of power in three phase system 2 SOA/M3/S/65-

66

* Primary & secondary current, voltage,
turns ratio

7.     Primary & secondary current, voltage turns
ratio. ½

* Power efficiency 8.    Power efficiency ½

* Auto transformer 9.    Auto transformer ½ SOA/M3/S/67

16. [3.16] Filters 1

* Operation, application & uses of the
following filters. 1.     Operation, application & uses of following filters 2½ SOA/M3/S/68-

69 1 49. To perform the test on a 2 LAB

* Low pass, high pass, band pass, band
stop a.     Low pass a.     Low pass filter

b.     High pass b.     High pass filter
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c.     Band pass c.     Band pass filter 1

d.     Band stop d.     Band stop filter 1

17. [3.17] AC generators 2

* Rotation of loop in a magnetic field &
waveform produced

1.     Rotation of loop in a magnetic field & waveform
produced 2½

* Operation & construction of revolving
a rm a ture & re vo lvi ng fi e ld typ e A C
generator

2.     Operation & construction of revolving armature
& revolving field type generator 2½ SOA/M3/S/70 2 50. To  b e c o m e  fa m i l i a r  w i th  a n

alternator. 1 LAB

* Single phase, two phase & three phase
alternator 3.     Types of alternator 2 SOA/M3/S/71 2 51. To draw the characterstics of an AC

generator 1 LAB

a.     Single phase

b.     Three phase
2

2

52.

53.

To draw the SCC of an alternator

To draw the OCC of an alternator

2

1
LAB

* Three phase star & delta connections
advantages & uses 4.     Three phase connections its advantage & uses 1½ SOA/M3/S/72 2 54. Determine the characteristic of an

alternator on three phase load 2 LAB

a.     Star connection

b.     Delta connection and uses

* Permanent magnet generators. 5.     Permanent magnet generators ½

18. [3.18] AC Motors 2

* Construction, principles of operation &
characteris ti cs of AC synchronous &
induction motors both single & poly phase

1a.    Construction, principles of  operation

i.     AC synchronous motor (single phase & three
phase) ½ SOA/M3/S/73

ii.    AC induction motor (single & three phase) ½

b.     Characteristics of ½

i.     AC synchronous motor ½

ii.     AC induction motor ½ SOA/M3/S/74-
75

2

2

55.

56.

Draw the characteristics of single phase
induction motor.

Draw the characters of 3-phase
induction motor

2

2

LAB
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* Methods of speed control & direction
of rotation

2.     Me tho d s o f sp e e d  co ntro l &  d i re c tio n o r    
rotation 1½

a.     Change of slip

b.     Change of frequency

c.     Cascade method of  speed control SOA/M3/S/76

d.     Change of poles

* Methods of producing a rotating field :
capacitor, inductor, shaded or split pole 3.     Methods of producing a rotating field 1½ SOA/M3/S/77-

78

a.     Capacitor

b.     Inductor

c.     Shaded of split pole

TOTAL NO. OF PRACTICAL HRS.
AT SOA (N) LAB 84

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/ SOA 00

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 00

TOTAL NO. OF PRACTICAL HRS.
AT AIR INDIA 00

TOTAL NO. OF HRS.(T) 126 TOTAL NO. OF HRS.(P) 84
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1. [5 .2 ] N um be ring  syste m s 1 1 1 To  know the  tes ting  o f e lec tronics
ins trum ent s ystem  cockp it d isp lay. 2 L A B

* N um be ring  syste m s : B ina ry, O cta l a nd
H exa de c im a l 1 .  C o m m only use d  num be r sys tem s 2 S O A /M 5 B 1 /S /0 1

a .   B ina ry

b .   D e c im a l

c .   O c ta l

d .   H exa de cim a l

* D em o ns tra tio n o f co nve rsio n b e tw e en
t h e  d e c i m a l a n d  b i n a r y , o c t a l a n d
hexa de c im a l sys tem s and  vice -ve rsa

1 .  C o nve rs io n fro m  d e cim a l to  b ina ry &  vice -ve rsa 2 1 2. To  p erfo rm  de cim a l to  b inary co nve rsion
us ing  B C D  d isp lay 2 L A B

2 .  C o nve rs ion fro m  de cim a l to  o c ta l a nd  vice-versa

3 .  C o nve rs ion fro m  de cim a l to  he xa d ec im a l a nd
vice -versa

4 .  C o nve rs ion fro m  b inary to  o cta l a nd  vice -ve rsa

5 .  C o nve rs io n fro m  b ina ry to  he xa d e c im a l a nd
via -ve rsa

2 . [5 .3 ] D a ta  conve rs io n 1

* A na log ue da ta , d ig ita l d a ta 1 .     A na lo g ue  d a ta  a nd  i ts  a p p lica tio n 2

2 .     D ig ita l d a ta  a nd  its  a pp lica tions

* O pera tion a nd  ap p lica tion o f ana lo gue  to
d ig i ta l and  d ig i ta l to  a na log ue co nve rto rs ,
inp uts and  o utputs, lim ita tions o f va rio us
type s

I.     D a ta  co nve rsio n

1 .     A na lo g ue  to  d ig i ta l co nve rto r(A /D ) : inp ut and
o utp ut, op e ra tion, a pp lica tions  a nd  lim ita tio ns o f 4 2 3 . To  perform  analogue to  d ig ital conversion

us ing  fo llo w ing  converto rs 4 L A B

a .     Ra m p  typ e  A /D  co nve rto r S O A /M 5 B 1 /S /2 a .     Ra m p  typ e

b .     S ucca ss ive  a p pro xim atio n A /D  co nve rto r S O A /M 5 B 1 /S /3 -4 b .     S ucce ss ive  a p pro xim a tio n
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c .     Inte g ra tio n  typ e  A /D  c o nve rto r S O A /M 5 B 1 /S /5 c .     Inte g ra tio n  typ e

d .     D ua l s lo p e  A /D  co nve rto r S O A /M 5 B 1 /S /6 d .     D ua l s lo p e

2 .     D ig ita l to  a na lo g ue  co nve rto rs  (D /A ) : inp ut
a nd  o u tp u t, o p e ra tio n, a p p lic a tio ns  a nd  lim i ta tio ns  o f 2 2 4 . To  p e rfo rm  d ig ita l to  a na lo g ue co nve rs ion

us ing  fo llo w ing  c o nve rto rs  :- 4 L A B

a .     W e ig h te d  re s is to r D /A  co nve rto r S O A /M 5 B 1 /S /7 a .     W e ig h te d  re s is to r

b .    R -2 R  la d d e r D /A  c o nve rto r S O A /M 5 B 1 /S /8 b .     R -2 R  la d d e r

3 . [5 .4 ] D a ta  b us e s 2 5 . To  know  the  o p era tion D a ta  B uses  in
A ircra ft S ys te m s 1 L A B

*  O p e ra t i o n  o f  d a ta  b u s e s  i n  a i r c ra f t
s ys te m s  inc lud ing  kno w le d g e  o f A R IN C
a nd  o the r s p e c i fi c a tio ns

1 .     D ig i ta l c o m p ute r fund a m e nta ls 1

2 .     Tra ns fe r o f d ig ita l d a ta  A R IN C  4 2 9 ½

3 .     O the r s p e c i fic a tio ns  o f A R IN C ½

4 .    A i rc ra ft ne tw o rk  / e the rne t 1

4 . [5 .5 ] L o g ic  C i rc ui ts

a . *  Id e n t i f i c a t i o n  o f c o m m o n lo g i c  g a te
s ym b o ls , ta b le s  a nd  e q u iva le n t c i rc u its 1 .     Typ e s  o f lo g ic  g a te s  : s ym b o l a nd  tru th ta b le  o f 4 S O A /M 5 B 1 /S /9 -1 0 2 2 6 . To  ve ri fy truth  ta b le  o f fo llo w ing  g a te s 5 L A B

a .     N O T g a te a .     N O T g a te

b .     A N D  g a te b .     A N D  g a te

c .     O R  g a te c .     O R  g a te

d .     N A N D  g a te d .     N A N D  g a te

e .     N O R  g a te e .     N O R  g a te

f.   E x-O R  g a te f.   E x - O R  g a te

g .   E x - N O R  g a te g .  E x - N O R  g a te

2 .   E q u iva le n t c i rc u it o f lo g ic  g a te s

*  A p p lica tio ns  us e d  fo r a i rc ra ft s ys te m s
s che m a tic  d ia g ra m A p p lic a tio n  us e d  fo r a irc ra ft s ys te m s 1
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5. [5.6] Basic computer structure 2

a.

Computer terminology (inc lud ing  b it,
byte, software, hardware, CPU, IC and
various memory devices such as RAM,
ROM, PROM)

1.     Data representation 1 2 7. To identify major components of computer 2 LAB

a.     Bit

b.     Byte

c.     Nibble

2.     Computer terminology 1

a.     Software 2 8. To know the operation of computers used
in aircraft system 1 LAB

b.     Hardware

3.     Block diagram of computer and its elements 1 SOA/M5B1/S/15

4.     Central processing unit 1 SOA/M5B1/S/16

5.     IC 1

6.     Various memory devices 1

a.     RAM 2 9. To know the operation of softwares used
in aircraft (CVR & FDR) 1 LAB

b.     ROM

c.     PROM

d.     EPROM

e.     EEPROM.

* C omputer techno logy (as app lied  in
aircraft systems) *     Storage of data in various software system 1

*     Availability of back-up realted to softwares
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6. [5.1]Electronic Instrument Systems 2

Typical systems arrangements and
cockpit layout of electronic instrument
systems

a.   Panels and layout 5 SOA/M5B1/S/01

b.   Display units 5 2 10. To acquaint with the layout of panels &
display units 3 LAB

7. [5.10] Fibre optics

* Advantages and disadvantages of fibre
optic data transmission over electrical
wire propagation

1.     Advantages of fibre optic data transmission 1 1 1 11. To perform data transmission using fibre
optical cable in ai.rcraft 4 LAB

2.     Diadvantages of fibre optic data transmission 1

* Fibre optic data bus 1.     Optic fibre and fibre cables 1½ SOA/M5B1/S/2

2.     Fibre characteristic and classification

* Fibre optic related terms 1.     Refraction, reflection 1½ SOA/M5B1/S/3

2.     Dispersion, diffraction, absorption, scattering SOA/M5B1/S/4

* Terminations 1.     Fibre optic components and system 1

a.     Source SOA/M5B1/S/5

b.    Noise

c.     Response time

d.     Optical link

e.     System SOA/M5B1/S/6

* C ouplers , contro l te rmina ls  remo te
terminals 1.     Couplers 4

a.     Fused tapered
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b.     Splitting

c.     Reflective star

2.     Control terminals

3.     Remote terminals

* Application of fibre optics in aircraft
system Application of fibre optics in aircraft system 1½

8. [5.11] Electronic displays 2 12. To know the inspection of types of display
in aircraft 1 LAB

* P rinciples of operation o f common
types of displays used in modern aircraft,
i nc lud i ng C a tho d e Ra y Tub e , l i g ht
emitting diodes and liquid crystal display

Cathode Ray Tube 2 SOA/M5B1/S/7 2 13. To analyse the waveform, amplitude and
frequency in CRO 6 LAB

1.     Introduction to CRT

2.     Block diagram of CRT

3.     Main parts of CRT 2

a.     Glass plates

b.     The electron gun

c.     The deflection system

d.     The fluorescent screen

4.     Working of CRT

Light Emitting Diode 3 2 14. To observe forward biasing effect on
LED 2 LAB

1.     Principle of LED

2.     Construction of LED SOA/M5B1/S/8

3.     Type of radiation mechanism in LED
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a .     D irec t re co m b ina tion

b .     Ind irec t rec o m b ina tio n

4 .     M a te ria l us e d  fo r L E D

a .     G a A s P

b .     G a A s

5 .     O p era tion o f L E D

6 .     A d va nta g e  o f LE D

L iq uid  C rys ta l D isp la y 3 2 1 5 . To  d e m o ns tra te  L C D  d is p la y 2 L A B

1.     Intro duc tio n to  LC D

2 .     C o ns truc tio n o f L C D S O A /M 5 B 1 /S /9

3 .     Typ es  o f L C D

a .     D yna m ic  s c a tte ring  typ e

b .     F ie ld  e ffe ct typ e

4 .    A dva nta ge  a nd  d is ad vantag e  o f LC D

5 .     Us e s o f L C D

9. [5 .1 2 ] E le ctro sta tic  s e ns i tive  d evice s 1 .     O p e ra tion o f the  e le ctro sta tic  s e ns i tive  de vice s 2 2 2 1 6 .  To  ve rify o p e ra tio n o f E S D 3 L A B

* Specia l hand ling  o f com ponents sensitive
to  e le c tro s ta tic  d is cha rg e s

2 .     D i ffe re nt typ es  o f e lec tros ta tic  d evice s

3 .     A p p lic a tio n o f E S D

4 .     Ha nd ling  o f c o m p one nts

* A wareness o f risks and possib le  dam age ,
c o m p o ne n t a n d  p e rs o nne l a n ti - s ta ti c
p ro te ction d e vic es

1 .     S a fe ty m ea s ure s 2

a .     A w arnes s  o f ris k s and  p os sib le  d am ag e

b .     A nti-s ta tic  p ro tec tion d e vic es .
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1 0. [5 .1 3 ] S o ftwa re  m a na g em ent contro l 1 .     D e term ina tio n o f qua lity o f com p ute r so ftwa re 0 .5 2

* A wa reness  o f res tric tion a irwo rthine ss
re q ui re m e nts  a nd  p o ss ib le  ca ta s tro p ic
e ffects o f unapproved changes to so ftware
p rog ram m e s.

2 .     Qua li ty a ssura nce  p rog ra m

3 .     Re stric tio ns  &  o ther lim ita tions  includ ing  s tric t
co ntro l o ve r inco rp o ra tio n o f change s  in the  d a ta

11. [5 .1 4 ] E le ctro m a g ne tic  e nviro nm ent 2

* Influe nce  o f the  fo llowing  pheno m ena  on
m a i n te na n c e  p r a c t i c e s  fo r e le c t ro n i c
sys tem

1.     E M C 1 2 1 7.
To  k no w  the  se rvi c i ng  &  te s ti ng  o f
li g hti ng  p ro te c tio n  &  e le c tro m a g ne ti c
c o m p a ti b i li ty d e vi ce s .

1 L A B

a .     P rincip le  o f E M C

b .     Influence o f E M C  on m ainte nance p rac tices  fo r
e le ctro nic  sys tem

* E M C  - E lec tro m ag ne tic co m p a tib i li ty. 2 .     E M I 0 .5

E M I - E le ctro m a gne tic  inte rfe re nce . a .     P rincip le  o f E M I 2 1 8.
S im ula ti ng  a nd  p ra c ti c a lly o b s e rving
va ri o us  typ e s  o f inte r fe rnce s  in ra d io
e q uip m e nts

2 L A B

H IRF  - High intensity rad ia ted fie ld  lightning
/lightening  p ro te c tio n

b .     Influence  o f E M I on m aintenance pra ctices  fo r
e le ctro nic  sys tem

3 .     HIR F 2

a .     P rincip le  o f H IRF

b .     Influence o f H IRF  on m a intenance prac tices fo r
e le ctro nic  sys tem

c .     Influence  o f lig hte ning

d .     L ig hte ning  p ro tec tion 2 1 9.
S a fe ty p r e c a u t i o n a s s o c i a te d  w i th
e le ctro sta tic  d ischa rge , rad io  fre que ncy
e m iss io n a nd  m icro wa ve  e m iss io n.

2 L A B

1 2. [5 .1 5 ] Typ ica l E le c tro ni c /D ig i ta l A irc ra ft
S ys tem 2

* Genera l a rrangements of typical electronic
/d ig i ta l a i rc ra ft s ys te m  a nd  a sso c ia te d
B ITE  (B uilt in Tes t E quipm e nt) tes ting  such
a s

* A C A RS  - A R INC  C om m unica tio n and
a dd ress ing  a nd  re p orting  syste m Ge ne ra l de scrip tio n o f 2 S O A /M 5 B 1 /S /1 0 2 2 0. To  unde rsta nd  B ITE  te s ting  o f A C A R S

syste m  of a ircra ft. 2 IN  A IR  IN D IA

1.     A IR C O M  S yste m
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2 .     A C A R S S O A /M 5 B 1 /S /1 1

3 .     S a te lli te  c o m m u n i c a ti o n S O A /M 5 B 1 /S /1 2

*  E C A M  (E le c tro n i c  C e n tra li s e d  A i rc ra ft
M o n i to r i ng ) 1 .     In tro d u c ti o n 2 S O A /M 5 B 1 /S /1 3 2 2 3

.
To  u n d e rs ta nd  th e  B IT E  te s ti ng  o f E F IS
s y s te m  i n  a i rc ra ft. 2 IN  A IR  IN D IA

2 .     G e ne ra l d e s c r i p ti o n  o f

a .     D i s p la y  un i ts

b .     D i s p la y  m o d e s S O A /M 5 B 1 /S /1 4

c .     C o n tro l p a n e l S O A /M 5 B 1 /S /1 5

d .     S y s te m  te s ti ng S O A /M 5 B 1 /S /1 6

*  E IC A S  ( E n g i n e  In d i c a t i n g  a n d  c r e w
a le r t i ng  s y s te m ) 1 .     In tro d u c ti o n 2

2 .     G e ne ra l d e s c r i p ti o n  o f

a .     D i s p la y  un i t S O A /M 5 B 1 /S /1 7

b .     S y m b o l g e n e ra to r S O A /M 5 B 1 /S /1 8

c .     C o n tro l p a n e l S O A /M 5 B 1 /S /1 9

d .     R e m o te  li g h t s e n s o r

2 .     D i s p la y  p re s e n ta ti o ns S O A /M 5 B 1 /S /2 0 -2 1

3 .     F a i lu re  a nn u nc i a ti o ns

4 .     D a ta  s o u rc e  s e le c ti o n

5 .     D i s p la y  o f a i r  d a ta

*  F M S  F li g h t M a na g e m e n t S y s te m G e ne ra l d e s c r i p t i o n  o f 2 2 2 2 . To  u n d e rs ta n d  B IT E  te s ti n g  th e   F M S
s y s te m  us e d  in  a i rc ra ft 2 IN  A IR  IN D IA

1 .     In tro d u c ti o n

2 .     Ty p i c a l s ys te m s S O A /M 5 B 1 /S /2 2

3 .     F li g h t m a n a g e m e n t s ys te m S O A /M 5 B 1 /S /2 3

a .     F li g h t m a n a g e m e n t c o m p u te r

b .     C o n tro l a nd  d i s p la y un i t
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c . D a ta  p a g e s  a n d  lflig h t  p la n  c o ntro l S O A /M 5 B 1 /S /2 4

d . S ys te m  C o n fig u ra ti o n S O A /M 5 B 1 /S /2 5

*  F B W -F ly-B y-W i re  S ys te m 1 . In tro d uc ti o n 5 S O A /M 5 B 1 /S /2 6

2 . G e n e ra l d e s c r ip ti o n  o f

a . A d va n c e d  F B W  c o n c e p t

b . A rc h ite c tu re

c . C o n tro l la w s

d . P i tc h  c o n tro l S O A /M 5 B 1 /S /2 7

e . R o ll c o n tro l S O A /M 5 B 1 /S /2 8

f.  C o n tro l i n te rc e p te r

*  G P S  -  G lo b a l P o s iti o nin g  S ys te m 1 .     Intro d u c ti o n 2 ½ S O A /M 5 B 1 /S /2 8 -2 9 2 2 3 . To  u n d e r s ta n d  B IT E  te s t i n g  o f G P S
s ys te m  in a i rc ra ft. 2 IN  A IR  IN D IA

2 .     G e ne ra l d e s c r ip ti o n o f

a .     S p a c e  s e g m e n t

b .    C o n tro l s e g m e nt

c .     U s e r  s e g m e nt

*  IR S   -  In e r ti a l R e fe re nc e  S ys te m 1 .     Intro d u c ti o n 3 2 2 4 . To  u n d e r s t a n d  B IT E  t e s t i n g  o f IR S
s ys te m  in a i rc ra ft. 2 IN  A IR  IN D IA

2 .     G e ne ra l d e s c r ip ti o n o f

a .     N a vig a ti o n fun d a m e n ta ls

b .     F u nd a m e nta l p r in c ip le  o f a  s ys te m

c .     R in g  la s e r  g yro s c o p e  (R L G ) S O A /M 5 B 1 /S /3 0

d .     S tra p d o w n  c o n fig u ra ti o n

e .     S ys te m  m a lfun c ti o ns

f.     M a lfun c ti o n c o d e

*  T C A S  -  Tra ffi c  A lle r t C o lli s i o n A vo id a n c e
S ys te m 1 .     Intro d u c ti o n 1 2 2 5 . To  u n d e r s ta n d  B IT E  te s t i n g  o f T C A S

s ys te m  in a i rc ra ft. 2 IN  A IR  IN D IA

2 .     TC A S  T he o ry  o f o p e ra tio n 1 S O A /M 5 B 1 /S /3 1

*   E F IS   -   E le c tro ni c  c e n tra li ze d  a i rc ra ft
m o ni to r i n g 1

*   Inte g ra te d  m o d u la r  a v io n i c s 1

*   C a b in  s ys te m ½

*   Info rm a tio n  S ys te m s ½

T O T A L  N O . O F  P R A C T IC A L  H R S .
A T  C L A S S  R O O M 0 0

T O T A L  N O . O F  P R A C T IC A L  H R S .
A T  S O A L A B 4 8

T O T A L  N O . O F  P R A C T IC A L  H R S . IN
A IR C R A F T /S O A 0 0

T O T A L  N O . O F  P R A C T IC A L  H R S .
A T  A IR IN D IA 1 2

T O TA L  N O . O F  H R S . (T ) 9 0 T O TA L  N O . O F  H R S . (P ) 6 0
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1. [4 .1 ] S em ico nd ucto rs A tom ic struc ture 1 S O A /M 4 B 1 /S /1 -3 2 1. To  a cq ua int w ith d i ffe rent type s  o f
se m icond uc tors 1 L A B

2. [4 .1 .1 ] D iod e s a .   p n junction d io de 1 S OA /M 4 B 1 /S /4 2 2 2. To  a cq ua int w ith P -N junc tion d iod e
chara cte ristics 2 L A B

b .   D e p le tio n zo ne S OA /M 4 B 1 /S /5

c .   B ia s ing S OA /M 4 B 1 /S /6

d .   L ea kag e current 2 3. To  b e co m e  fa m ilia r with d io de  te s ting 1 L A B

a. D io d e sym b o ls D iod e  sym b ols 1

D io d e chara c te ristics  a nd pro p erties a .   Vo lt.-am p. chara cte ristics S OA /M 4 B 1 /S /7

b .   B re a kd o wn vo lta ge 2 4. To  a cq ua int w ith vo lta ge  a m p.
chara cte ristics  o f the  d io de 2 L A B

D io d es  in serie s and pa ra lle l D iod e s in se rie s  a nd  p a ra lle l 1 2 5. F ind ing  the  inte rna l re sis tance  o f d iod e 2 L A B

M a in c ha ra c te ri s ti c s a nd use o f s i lico n
c o nt r o l l e d  r e c t i f i e r s  * th yr i s to r s , l i g h t
e m itting  d io de , p ho to  cond uctive  d io de ,
va ristor, re ctifie r d iode s

a .   L E D  (To be  d iscussed  in s .no . 1 -b) 1 S OA /M 4 B 1 /S /8 2 6. a .  Te s ting  o f LE D
b .  C a lcula tio n o f LE D  re s is tor va lue 0.5 L A B

i.  C ha ra c te ristic s S OA /M 4 B 1 /S /9 2 c .  LE D  chara c te ristic s 0 .5 L A B

ii .   B re a kd o wn vo lta ge

b .   S C R (To  b e  d iscussed  in s .no . 1 -b ) S O A /M 4 B 1 /S /1 0 2 7. S C R  chara cte ris tics 1 L A B

i.   C ha rac teris tic s S OA /M 4 B 1 /S /11 i.  S a tura tion cha ra cte ris tic s

ii .   B re a kd o wn vo lta ge  ra ting i i .  No  lo ad           i ii .  F ull lo ad

    i ii .   A pp lica tions

c .   Va risto rs (To  b e  d iscusse d  in s.no . 1 -b ) 1 2 8. D iffe rent type s  o f va risto rs 1 L A B

d .   R ec tifie rs  (To  b e d iscusse d  in s.no. 1 -b ) 1

i.  Ha lf w ave  rec ti fie r S O A /M 4 B 1 /S /1 2 2 9. a .  To  a cqua int w ith ha lfw a ve  re cti fie r 0 .5 L A B

ii .  F ull w ave rec ti fie r S O A /M 4 B 1 /S /1 3 b .  To  a cqua int w ith fullwa ve  re c ti fie r 0 .5 L A B

ii i .  P hoto  cond uc tive  d iod e (To  b e  d iscussed  in
s .no . 1 -b) S O A /M 4 B 1 /S /1 4
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F unctio na l te sting  o f d iod e s a .   O hm m e te r 1 2 1 0 . To  a cq ua int w ith func tio na l te s ting  o f
d io de s 0 .5 L A B

b .   D M M  te s t (d ig i ta l m ultim e te r)

3 . [4 .1 .2 ] Tra ns isto rs Tra ns isto rs

a . * Transis to r sym b o ls 1 .     Tra nsis to r s ym b o ls 3 S O A /M 4 B 1 /S /3 7 1

a .     NP N tra nsis to r s ym b o l

b .     P N P  tra nsis to r s ym b o l

* C om po nent d escrip tion and  o rienta tio n 1 .     Intro duc tio n to  B J T 3 S O A /M 4 B 1 /S /3 8

2 .     Typ es  o f B JT

a .     NP N

b .     P N P

3 .     C o m p o ne nts  o f B JT 1 S O A /M 4 B 1 /S /3 9

a .     E m itte r

b .     B a s e

c .     C o llec to r

4 .     Tra ns isto r c onnec tio n 1

a .     C o m m on b a se S O A /M 4 B 1 /S /4 0

b .     co m m o n e m itte r S O A /M 4 B 1 /S /4 1

c .     C o m m on c o lle c to r S O A /M 4 B 1 /S /4 2

* Transisto r cha racte ris tics and  p roperties 1 . C ha ra cte ris tic s  o f transis to r : Inp ut and  O utput
c ha ra cte ris tics  o f - 3

a .     C o m m on b a se  c ha ra cte ris tics S O A /M 4 B 1 /S /4 3 1 11 . To  ob ta in input and  output cha racte ris tics
in c o m m o n b as e  c onne c tio n 2 L A B

b .     C o m m on e m itte r cha ra c te ris tic S O A /M 4 B 1 /S /4 4 1 1 2 . To  ob ta in input and  output cha racte ris tics
in c o m m o n e m itte r c o nne ction 2 L A B

c .     C o m m on c o lle c to r c ha ra cte ris i tc S O A /M 4 B 1 /S /4 5 1 1 3 . To  ob ta in input and  output cha racte ris tics
in c o m m o n c o lle cto r c onnec tio n 2 L A B
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THEORY PRACTICAL

2.     Properties of transistor 3

a.     Input resistance property SOA/M4B1/S/46

b.     Output resistance SOA/M4B1/S/47

c.     Effective collector load SOA/M4B1/S/48

d.     Current gain

e.     Voltage gain

f.     Power gain

4. [4.1.3] Integrated circuits

* D es c r ip ti on a nd o pe ra ti o n o f lo g i c
c i rcui ts and linea r c i rcui ts/opera tiona l
amplifiers

1.     Introduction to integrated circuits 2 SOA/M4B1/S/89 1 14. To Verify operational amplifier as 3.5 LAB

2.     Advantages of IC 's a) Integrator

3.     Drawbacks of IC 's b) D iffereniator

4.     Scale of integration c) Voltage Follower

d) C omparator

5. [4.2] P rinted circuit boards. 1

* D escription and use of printed circuit
boards 1.     Introduction to printed circuit boards 2 SOA/M4B1/S/101 1 15. C onstruction details of PCB circuit 2 LAB

2.     Construction and designing of PC B

3.     Uses of PCB

6. [4.3] Servomechanisms 1

* Understanding of the following terms : open
and closed loop, follow up, servomechanism,
analogue, transducer, null, damping,
feedback, deadband;

1.     Open loop systems 2 SOA/M4B1/S /102
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2.     Closed loop systems SOA/M4B1/S/103

3.     Feedback SOA/M4B1/S/104

4.     Follow-up SOA/M4B1/S/105

5.     Analogue transducers SOA/M4B1/S/106

1.     Servomechanism 2

a.     Construction of servomotor and rate generator SOA/M4B1/S/107

b.     Position control servomechanism SOA/M4B1/S/108

c.     Speed control servomechanism SOA/M4B1/S/109

i.     Mechanical coupling

d.     Response of servomechanism SOA/M4B1/S/110

1.     Damping 2

a.     Viscous damping SOA/M4B1/S/111

b.     Velocity feedback damping SOA/M4B1/S/112

c.     Error rate damping SOA/M4B1/S/113

d.     Transient velocity damping SOA/M4B1/S/114

e.     Phase advance damping SOA/M4B1/S/115

* Principles of operation and use of the
following synchro system components :
resolvers, differential, control and torque, E
and I transformers, inductances transmitters.

1.     Integral  control 3

2.     Trouble shooting of servomotor

3.     Study of various synchros SOA/M4B1/S/116

a.     Resolver synchro SOA/M4B1/S/117

b.     Control synchro SOA/M4B1/S/118

c.     Torque synchro SOA/M4B1/S/119

d.     Differential synchro SOA/M4B1/S/120
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* Capacitance transmitters, synchronous
transmitters *     DC synchronous transmitter 1

*     AC synchronous transmitter

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 00

TOTAL NO. OF PRACTICAL HRS.
AT AIR INDIA 00

TOTAL NO. OF PRACTICAL HRS.
AT SOA (N) LAB 24

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 00

TOTAL NO. OF HRS. (T) 36 TOTAL NO. OF HRS. (P) 24
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1. [11.1 ] Theory o f F light

(a) Aerop lanes Aerodynamics and 1

F light Contro ls

* Operation and effect of A . Roll contro l 1 S OA /M-11A /S /1 1 1. To acquaint with a ircra ft ro ll control 1 IN AIRIND IA

– Roll contro l : a ileron & spoilers i.  A ile ron S OA /M-11A /S /2

ii. Spo iler S OA /M-11A /S /3

P itch Contro l : E levators, Stabilizers, B.  P itch contro l 1 1 2 To acquaint with a ircra ft pitch contro l 1 IN AIRIND IA

variable  incicdence stab ilizers  and (i) E levators S OA /M-11A /S /4

canards (ii) Stab ilizers S OA /M-11A /S /5

(ii i) Variab le  incidence stab ilizers and canards S OA /M-11A /S /6

Yaw control, Rudder limiter C . Yaw C ontrol 1 S OA /M-11A /S /7 1

i) Rudder limiter S OA /M-11A /S /8

ii) E levons, F lapons S OA /M-11A /S /9

iii) Ruddervators SOA/M-11A /S/10

Contro l Using e levaons ruddervators Contro l using 1 SOA/M-11A /S/11

a) E levons, F lapons SOA/M-11A /S/12

b)  Ruddervators SOA/M-11A /S/13

High lift devices : slo ts, sla ts flaps High lift devices 1 SOA/M-11A /S/14

(i) S lots SOA/M-11A /S/15

(ii) S lats SOA/M-11A /S/16

(ii i) Flaps SOA/M-11A /S/17
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*Drag inducing devices spoiler, speed Drag inducing devices 1 SOA/M-11A /S/18

breaks, lift dumpers a) Spoilers (L ift dumper) SOA/M-11A /S/19

b) Speed brakes SOA/M-11A /S/20

c) L ift dumpers SOA/M-11A /S /21

*Effects of wing fences (ii) E ffect of wing fences 2 SOA/M-11A /S/22

(iii) Saw tooth leading edges SOA/M-11A /S/23

*Boundary layer contro ls (i) Using Vortex Generators 2 SOA/M-11A /S/24

(ii) Sta ll wedges SOA/M-11A /S/25

(iii) Leading edge devices SOA/M-11A /S/26

*O pe ra tio ns and  E ffec t of Trim Ta b s ,
S ervo Tabs, C ontrol Surfaces b ias Operation effect of 2 SOA/M-11A /S/27

a) Trim Tabs SOA/M-11A /S/28

b) S ervo Tabs SOA/M-11A /S/29

c) B alancing the control surface SOA/M-11A /S/30

[11.1.2]  HIGH S PE E D FLIGHT High Speed F light 1 SOA/M-11A /S /31 2

* S p e e d o f s o u n d , s u b s o n i c f l i g h t ,
transonic flight, supersonic flight (i) Speed of sound

(ii) S ubsonic Flight SOA/M-11A /S/32

(iii) Transonic F light SOA/M-11A /S/33

(iv) Super Sonic F light SOA/M-11A /S/34

*M A C H N UM B E R , C RIT IC A L M A C H
NUMBE R (i) Mach Number 1 SOA/M-11A /S/35

(ii) Critica l Mach Number SOA/M-11A /S/36
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(i i i) Compressibility Buffe t SOA/M-11A /S/37

(iv) Shock Wave SOA/M-11A /S/38

(v) Aerodynamic Heating SOA/M-11A /S/39

(vi) Area Rule SOA/M-11A /S/40

*F a c to rs a ffe c t i ng a i r f lo w i n e ng i ne
intakes o f high speed aircra ft

Factor a ffecting airflow in eng ine intakes of high
speed a ircraft 1 SOA/M-11A /S /41

*E ffect o f sweep back on critica l mach
number Effects of 1

a) S weep back on critical mach number SOA/M-11A /S/42

[11.2 ] AIRFRAME S TRUCTURES -
GE NERAL CONC EP TS

a ) A i r w o r t h i n e s s r e q u i r e m e n t f o r
structural strength A irworthiness requirement for structura l strength 1 SOA/M-11A /S/43 2 3.

To acquaint with Inspection o f a ircra ft
using ultrasonic, eddycurrent and
rad iography inspection methods.

6 IN AIRIND IA

*STRUCTURA L CLAS SIF ICATION Structura l C lassifica tion 2

(i) P rimary SOA/M-11A /S/44

(ii) S econdary SOA/M-11A /S/45

(ii i) Tertiary SOA/M-11A /S/46

*Fa il sa fe , sa fe  life  d ama ge to le ra nce
concept a) Fail sake 1 SOA/M-11A /S/47

b) S afe  life SOA/M-11A /S/48

c) D amage to lerance concept SOA/M-11A /S/49

*Zonal and sta tion  identifica tion system a) A ircraft station numbers, fuse lage station number,
wing station numbers, component  sta tion number 1 SOA/M-11A /S/50

b) Zoning 1 SOA/M-11A /S /51
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c) Nomendature and defintions 1 SOA/M-11A /S/52

*Stress, Stra in, B ending a) Stress 2 SOA/M-11A /S/53 2 4 a) To know the stress stra in 2 LA B

b) Stra in SOA/M-11A /S/54 b) B ending, compression LA B

c) bending compression SOA/M-11A /S/55 c) S hear force LA B

d) S hear SOA/M-11A /S/56 d) Torsion LA B

e) Torsion 1 SOA/M-11A /S/57

f) Loop Stress SOA/M-11A /S/58

g) Fatigue SOA/M-11A /S/59

*Drains and ventilation provisions a) D rains 1 SOA/M-11A /S/60 5 To understand the 1 LA B

b) Ventilation provisions SOA/M-11A /S /61 a) D rains

b) Ventilation Provisions

*System Insta lla tion P rovisions S ystem insta lla tion provision 1 SOA/M-11A /S/62

*Electrical B onding Electrica l B onding 1 SOA/M-11A /S/63

*Lighting Strike P rotection Provision Lighting Strike P rotection P rovision 1 SOA/M-11A /S/64 2 2 6. To acquaint with inspection a a ircraft
after having landing and lighting strike 3 IN AIRIND IA

Construction methods Construction methods of 1 SOA/M-11A /S/65

a) Stressed string fuselage SOA/M-11A /S/66

b) Formers SOA/M-11A /S/67

c) Stringers SOA/M-11A /S/68

d) Longerons SOA/M-11A /S/69

e) B ulk heads SOA/M-11A /S/70
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f) F rames SOA/M-11A /S /71

g) D oublers, struts, ties SOA/M-11A /S/72

h) B eams, F loor Structures SOA/M-11A /S/73

i) Re inforcement, methods o f skinning SOA/M-11A /S/74

j) A nti-corrosive pro tection, wing, empennage SOA/M-11A /S/75

k) E ngine attachments SOA/M-11A /S/76

*Structure  assembly techniques Structure  assembly techniques 2 SOA/M-11A /S/77

a) Riveting SOA/M-11A /S/78

b) B olting SOA/M-11A /S/79

c) B onding SOA/M-11A /S/80

*Methods of surface pro tection Methods o f surface protection such as 2 SOA/M-11A /S /81 2 7.
To acquaint with inspection o f a ircra ft
using boroscopic inspection and
magnetic particle  inspection

3 IN AIRIND IA

a) C hromating SOA/M-11A /S/82

b) A nodising SOA/M-11A /S/83

c) P ainting 1 SOA/M-11A /S/84

d) S urface C leaning SOA/M-11A /S/85

*AIRFRAME S YMME TRY A IRFRA ME  S YMME TRY 2 2 8. To acquaint with a ircra ft symmetry
checks. 1 ON

LA B

a) Methods o f a lignment SOA/M-11A /S/86

b) S ymmetry checks SOA/M-11A /S/87

[11.3 ] AIRFRAM STRUC TURE S
AE ROP LA NE S
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5. [11.3.13] Fuselage (ATA 52/53/56) 2

*Construction &  P ressurisation S ealing (i) C onstruction ½ SOA/M-11A /S/88

(ii) P ressurisation S ealing ½ SOA/M-11A /S/89 2 9. To understand the  Pressurisation
S ealing  in a ircraft 1 LA B

*Wing, Stabiliser, Pylon and
Undercarriage (i) W ing ½ SOA/M-11A /S/90

(ii) Stabiliser ½ SOA/M-11A /S /91

(iii) Pylon ½ SOA/M-11A /S/92

(iv)  Undercarriage attachments ½ SOA/M-11A /S/93

*Seat installa tion and C argo  Loading
S ystem (i) S eat insta llation ½ SOA/M-11A /S/94 2 10. To acquaint with a ircraft seat

insta llation 2 LA B

(ii) Cargo  Loading S ystem ½ SOA/M-11A /S/95

*Doors and Emergency Exits (i) C onstruction 2 SOA/M-11A /S/96 2 11. To know about the door and
emergancy units 2 LA B

(ii) Mechanism

(iii) Operation and Safety devicer 2 12. To understand the inspection of cargo
door and its mechanism, indications 3 IN AIRIND IA

*Windows and Windscreen C onstruction
&  Mechanism (i) C onstruction SOA/M-11A /S/97 2 13. To acquaint with windows &

windscreen 2 LA B

(ii) Mechanism ½ SOA/M-11A /S/98

6. [11.3.2] W ings (ATA 57) (i) C onstruction ½ SOA/M-11A /S/99 2

(ii) Fuel Storage ½ SOA/M-11A/S/100

(iii) Landing Gear 1 SOA/M-11A/S/101

(iv) Pylon 1 SOA/M-11A/S/102

(v) Contro l S urface 1 SOA/M-11A/S/103

(vi) High Lift / drag attachments 1 SOA/M-11A/S/104
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[11.3.3] Stabilisers (ATA 55) (i) C onstruction ½ SOA/M-11A/S/105 2

(ii) Contro l S urface attachments ½ SOA/M-11A/S/106

   8. [11 .3 .4 ] F li g ht C o ntro l S ur fa c e (A TA
55/57) (i) C onstruction ½ SOA/M-11A/S/107 2

(ii) Attachment ½ SOA/M-11A/S/108

(iii) Mass balancing ½ SOA/M-11A/S/109

(iv) Aerodynamic balancing ½ SOA/M-11A/S/110

[11.3.5] Nacelles/ Pylons (ATA 54) (i) C onstructions 2 SOA/M-11A/S/111 2

(ii) F irewalls SOA/M-11A/S/112

(iii) Engine Mounts SOA/M-11A/S/113

[11.4] Air C onditioning & C abin
pressurisation (ATA 21) (i) A ir Conditioning ½ SOA/M-11A/S/114

(ii) Cabin pressurisation ½ SOA/M-11A/S/115

[11.4.1] A ir Supply (i) S ources of a ir supply   ½ SOA/M-11A/S/116 2

(ii) E ngine b leed ½ SOA/M-11A/S/117 2 14. To acquiant with a ircraft Engine bleed
system 3       LAB

(iii) AP U 1 SOA/M-11A/S/118 2 15. To acquiant with a ircraft  AP U 2 LA B

(iv) Ground Cart 1 SOA/M-11A/S/119

3

(i)  Air Conditioning S ystem 1 SOA/M-11A/S/120 3 16. To acquiant with A ir Conditioning
S ystem 3 LA B

(ii) Air C ycle Machines 1 SOA/M-11A/S/121

(iii) Vapour C ycle Machine 1 SOA/M-11A/S/122

(iv) D istribution Systems 1 SOA/M-11A/S/123
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(v) F low Contro l S ystem 1 SOA/M-11A/S/124

(vi) Temperature Contro l S ystem 1 SOA/M-11A/S/125 2

(vii) Humidity C ontrol System ½ SOA/M-11A/S/126

 P ressurisation C ontrol and Indication (i) P ressurisation S ystem ½ SOA/M-11A/S/127 3 3 17. To acquiant with a/c Pressurisation
S ystem 3 IN AIRIND IA

(ii) Contro l Valves ½ SOA/M-11A/S/128

(iii) Safety Valves ½ SOA/M-11A/S/129

(iv) Cabin P ressure Contro llers SOA/M-11A/S/130

S afety and Warning Devices (i) P rotection Devices 1 SOA/M-11A/S/131 3 3 18. To acquaint with a ircraft Safety and
Warning D evices

ON
AIRC RA FT

(ii) Warning Devices 1 SOA/M-11A/S/132

[11.5] Instruments / Avionics S ystems

Instrument S ystem (ATA 31) A .  P itot Static 1 SOA/M-11A/S/133 2 2 19. To acquaint with leak test on p itot static
system IN AIRIND IA

(ii) Altimeter SOA/M-11A/S/134

(iii) A ir Speed Indicator SOA/M-11A/S/135

(iv) Vertica l Speed Indicator ½ SOA/M-11A/S/136

B.  Gyroscopic 2 20. To study the calibration and  working of
Gyroscopic instruments 3 LA B

(i) A rtificia l Horizon ½ SOA/M-11A/S/137

(ii) Attitude D irector ½ SOA/M-11A/S/138

(iii) D irection Indicator ½ SOA/M-11A/S/139 2 21. To know about the inspection for  HIRF
requirement 3 IN AIRIND IA

(iv) Horizonta l S ituation Indicator ½ SOA/M-11A/S/140

(v) Turn and S hip Indicator ½ SOA/M-11A/S/141
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(vi) Turn C oord inato r ½ SO A/M-11A /S /142

C . C om passes 2 22.
To  know about the  com passes
[compass swing ing of D R and  RR
compasses]

3 IN A IRIND IA

(i) D irect Reading ½ SO A/M-11A /S /143

(i i) Rem ote  Read ing ½ SO A/M-11A /S /144

D . A ng le of attack ind ication 1 SO A/M-11A /S /145

E . Stall Warning  S ystem 1 SO A/M-11A /S /146 2 23.
To  acquaint w ith a irc ra ft Stall Warning
S ystem &  angle  o f a ttack ind ica tion
system.

3 IN A IRIND IA

F. G lass C ockp it 1 SO A/M-11A /S /147

G. O the r A ircra ft S ystem  Indication 1 SO A/M-11A /S /148

[11 .5 .2 ] A vionic  S ystem s

* F undam ental of S ystem logout and
ope ration of (i) A uto  F light (ATA 22 ) 1 SO A/M-11A /S /149 2 24. To  acquaint w ith the ope ra tion de ta ils

about com munica tion &  naviga tion sys. 3 LA B

(ii) C om munications (ATA 23) 1 SO A/M-11A /S /150

(i i i) Naviga tion S ystem  (ATA 34) 1 SO A/M-11A /S /151

[11 .6 ] E lectrical P ower (i) B atte ry Ins talla tion and  O peration SO A/M-11A /S /152 2 25.
To  acquaint w ith the constructional and
opera tional de tails  o f inve rte rs,
transform ers &  Rectifie rs

3 LA B

(ii) D C  P ower Genera tion 1 SO A/M-11A /S /153

(i i i) AC  P ower Generation 1 SO A/M-11A /S /154

(iv) Em ergancy P ower Generation 1 SO A/M-11A /S /155

(v) Voltage  Regulation ½ SO A/M-11A /S /156 2 26. To  acquaint w ith the fric tional check o f
vo ltage regula tor 4 LA B

(vi) Power D istribution  ½ SO A/M-11A /S /157

(vii) Inverte rs, Transfo rmers and  Rectifie rs ½ SO A/M-11A /S /158

a . Inve rters ½ SO A/M-11A /S /159 2 27. To  know about the  replacem ent o f 1
D G 4 IN A IRIND IA

b . Transfo rmers ½ SO A/M-11A /S /160
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c . R e c ti fie rs ½ S O A /M -11 A /S /1 6 1

(vi i i )  C i rc u i t P ro te c tio n ½ S O A /M -11 A /S /1 6 2 2 2 8 . To  a c q u ia n t w ith  the  w o rk ing  d e ta i ls  o f
c i rc u i t p ro te c tio n  s ys te m 2 L A B

(ix) E xte rna l P o w e r ½ S O A /M -11 A /S /1 6 3

(x) G ro und  P o w e r ½ S O A /M -11 A /S /1 6 4

[11 .7 ] E q u ip m e n t &  F u rnis hing  (A TA  2 5 )

( i )  E m e rg e nc y e q uip m e nt re q ui re m e nt 1 S O A /M -11 A /S /1 6 5 2 2 9 . To  a c q u ia n t w ith  a i rc ra ft e m e rg e nc y
e q uip m e n t re q ui re m e nt 2 L A B

(i i )  S e a ts , ha rne s s e s  a nd  b e lts S O A /M -11 A /S /1 6 6

   b . ( i )  C a b in L a yo u t ½ S O A /M -11 A /S /1 6 7 1 3 0 .
To  a c q u ia n t w ith  the  d e ta i ls  o f  c a b in
la yo u t, d iffe re n t c a b in ins trum e n ts  a nd
the i r  ins ta lla tio n

   2 L A B

(i i )  E q u ip m e n t L a yo u t ½ S O A /M -11 A /S /1 6 8

(i i i )  C a b in  F u rn is h ing  Ins ta lla tio n ½ S O A /M -11 A /S /1 6 9

(iv) C a b in  E n te rta inm e nt E q uip m e n ts ½ S O A /M -11 A /S /1 7 0

(v) G a lle ry Ins ta lla tio n ½ S O A /M -11 A /S /1 7 1

(vi ) C a rg o  ha nd ling  a nd   re te ntio n e q u ip m e n ts ½ S O A /M -11 A /S /1 7 2

(vi i)  A i rs ta i rs 1 S O A /M -11 A /S /1 7 3

[11 .8 ] F i re  P ro te c tio n  (A TA  2 6 )

a .    F i re , s m o k e  d e te c tio n ( i )  F i re  S m o k e  D e te c tio n  S ys te m 1 S O A /M -11 A /S /1 7 4 3 2 3 1 . To  a c q u ia n t w ith  the  o p e ra tio na l d e ta ils
o f F i re  P ro te c tio n S ys te m 2 L A B

(i i )  W a rning  S ys te m 1 S O A /M -11 A /S /1 7 5

(i i i )  F i re  e xting u is h ing  S ys te m 1 S O A /M -11 A /S /1 7 6 2 3 2 .
To  k no w  a b o u t the  re m o va l &
ins ta lla tio n o f  ha lo n &  w a te r
fi re e xting uis he r.

4 IN  A IR IN D IA

(iv) S ys te m  Te s ts 1 S O A /M -11 A /S /1 7 7

b .    F i re  e xting u is he r ( i )  P o rta b le  F i re  E xting uis he r 1 S O A /M -11 A /S /1 7 8

T O T A L  N O . O F  P R A C T IC A L  H R S . IN
A IR C R A F T /S O A 0 0

T O T A L  N O . O F  P R A C T IC A L  H R S .
AT  C L A S S  R O O M 0 0

T O T A L  N O . O F  P R A C T IC A L  H R S .
AT  S O A L A B 4 0

T O T A L  N O . O F  P R A C T IC A L  H R S .
AT  A IR IN D IA 4 2

T O TA L  N O . O F  H R S . (T ) 9 8 T O TA L  N O . O F  H R S . (P ) 8 2
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1. [11.9] Flight C ontrols

P r i m a ry co ntro ls : A i le ro n, E le va to r,
Rudder, Spoiler a) Introduction 0.5 SOA/M-11A/S/179    

b) Aileron 1 SOA/M-11A/S/180 3 1     1 . To acquiant with  Primary Contro l
S ystem 1 S OA (N) LAB

c) E levator 1 SOA/M-11A/S/181

d) Rudder 1 SOA/M-11A/S/182 2. To acquiant with Functional  Check of
auto pilo t 4 IN A IR INDIA

e) Spoiler 1 SOA/M-11A/S/183

Trim C ontro l a) Tabs 1 SOA/M-11A/S/184 1 3. To acquiant with various types of tabs 1 S OA (N) LAB

b) Trim Tabs 1 SOA/M-11A/S/185 4. To acquiant with Functional  Check of
automatic Trim 3 IN A IR INDIA

c) S ervo Tabs 1 SOA/M-11A/S/186

d) B alance Tabs 1 SOA/M-11A/S/187

Active Load C ontrol a) A ircraft Loads 2 SOA/M-11A/S/188

b) V  - N D iagram 2 SOA/M-11A/S/189

F light Lift D evices a) Introduction of S lots 1 SOA/M-11A/S/190

b) Types of Slots 1 SOA/M-11A/S/191

c) F laps 1 SOA/M-11A/S/192

d) Types of Flaps 1 SOA/M-11A/S/193

Lift dump, Speed brakes a) L ift dumpers 1 SOA/M-11A/S/194

b) Speed brakes 1 SOA/M-11A/S/195

S ystem operation a) C hains 1 SOA/M-11A/S/196 1 5. To acquaint with manual system
operation of contro l surface 3 S OA (N) LAB

(i) Manual S ystem b) P ulleys 0.5 SOA/M-11A/S/197
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(i i) Hyd ra ulic  S yste m a ) Intro d uc tion 1 S O A /M-11 A /S /1 98 1
To  a cq uiant w ith re mo va l &  insta llation
o f a n p re ssure ga uge  o f hyd ra ulic
syste m

 3      IN  A IR
IND IA

b ) P ascal law  a nd  m echanica l a d va nta g e 2 S O A /M-11 A /S /1 99

c) A ile ron/ work ing 2 S O A /M-11 A /S /2 00

d ) E leva to r/ work ing 2 S O A /M-11 A /S /2 01

(i) F ixe d  volume  p um p 1 S O A /M-11 A /S /2 02

(i i) Varia ble  volume  p ump 1 S O A /M-11 A /S /2 03

(i i i ) Ha nd pump 1 S O A /M-11 A /S /2 04

e ) Hydra ulic  com po nents 1 S O A /M-11 A /S /2 05 1 To  a cq uiant w ith a irc ra ft Hydra ulic
co mp one nts 3 S OA (N) L A B

(i) Non re turn valve s 0 .5 S O A /M-11 A /S /2 06

(i i) Relie f va lves 0 .5 S O A /N-11 A /S /2 0 7

(i i i ) C ut o ut va lve s 0 .5 S O A /M-11 A /S /2 08 2 8.
To  d e mo nstra te  the  re mo val a nd
ins ta llatio n of he at excha ng e r a nd
E MD P  of hyd ra ulic  syste m

4 IN  A IR  IND IA

(iv) Re d uc ing  va lve 0 .5 S O A /M-11 A /S /2 09

(v) P re ssure ma inta ining va lve 0 .5 S O A /M-11 A /S /2 10

(vi) S e le cto r va lve 0 .5 S O A /M-11A /S /2 11

(vi i) S huttle  valve 0 .5 S O A /M-11 A /S /2 12

(vi ii ) S e qua nce va lve 0 .5 S O A /M-11 A /S /2 13

(ix) Hyd raulic accum ula tor 0 .5 S O A /M-11 A /S /2 14 1 9.
To  a cq uaint w ith re mo va l &  insta llation
o f syste m A ,  B 2  s ta nd by va rio us of
hydra ulic  syste m

5 IN  A IR  IND IA

(x) Hyd ra ulic  rese rvo ir 0 .5 S O A /M-11 A /S /2 15

(xi) Hyd raulic fille r &  sea l 0 .5 S O A /M-11 A /S /2 16

(xi i) Hyd raulic ac tua tor 0 .5 S O A /M-11 A /S /2 17 1 To  a cq uaint w ith re mo va l &  insta llation
o f P TU o f hydra ulic  sys tem 3 S OA (N) L A B

f) L a yout o f ba s ic  hydra ulic  syste m 3 S O A /M-11 A /S /2 18

g ) L a yo ut of typ ica l hyd ra ulic  sys tem 3 S O A /M-11 A /S /2 19

h) P o we r p ack sys tem 2 S O A /M-11 A /S /2 20

i) P o we r flying  contro l/ wo rk ing 2 S O A /M-11 A /S /2 21 2
To  a cq uaint w ith o pe ra tio n and
m a intena nce  o f gro und  p owe r tro lle y
a nd gro und  hyd ra ulic  tro lle y

3 IN  A IR  IND IA

(i ii ) P neuma tic S ys te m (i) Intro d uc tion 0 .5 S O A /M-11 A /S /2 22
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(i i) Advantages &  disadvantages 1 SO A/M-11A /S /223

(i i i) Typ ica l layout o f high p ressure pneum atic
system 2 SO A/M-11A /S /224

(iv) Pneum atic  com ponents SO A/M-11A /S /225 1   12 .
To  acquiant w ith the components  such
as com presso r, regula to r etc . and  their
wo rk ing

2 S OA (N) LAB

a) C om presso r 1 SO A/M-11A /S /226

b ) P ressure  regulato rs 0 .5 SO A/M-11A /S /227

c) O il and  wate r trap 0 .5 SO A/M-11A /S /228

d ) Storage  bo ttle 0 .5 SO A/M-11A /S /229

e ) P ressure  reducing va lve 0 .5 SO A/M-11A /S /230

f) P ressure  m aintaining  valve 1 SO A/M-11A /S /231

g ) C ontrol va lve 1 SO A/M-11A /S /232

h) A ctuato r 1 SO A/M-11A /S /233

(iv) E lectrica l (i) Introduction 0 .5 SO A/M-11A /S /234 2 13.
To  acquiant w ith a irc ra ft E lectrica l
component charg ing  ba tte ry circuit
testing of a ircra ft elec trical system

7 S OA (N) LAB

(ii) Layout and com ponents 3 SO A/M-11A /S /235

(i i i) Advantages &  D isadvantages 1 SO A/M-11A /S /236

(v) F ly - by - w ire (i) Introduction 0 .5 SO A/M-11A /S /237 2 14. To  acquaint w ith a irc ra ft fly - by - wire 4 LA B

(ii) Ope ration and layout 3 SO A/M-11A /S /238

(i i i) Advantages &  D isadvantages 1 SO A/M-11A /S /239

Artificia l fee l, Yaw dampers, Mach trim ,
Rudder lim ite r and  G ust lock (i) A rtificia l feel 0 .5 SO A/M-11A /S /240

(i i) Yaw damper system 1 SO A/M-11A /S /241 2 15.
To  acquaint w ith servicing and
m a intenance  o f yaw dam er and  mach
trim

4 IN A IR IND IA

(i i i) Mach trim 0 .5 SO A/M-11A /S /242

(iv) Rudder lim ite r 1 SO A/M-11A /S /243

(v) Gust lock 2 SO A/M-11A /S /244

(vi) Ba lanc ing  and rigging 3 SO A/M-11A /S /245
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Stall P rotection System (i) Introduction 0.5 SOA/M-11A/S/246 1 To acquiant with Sta ll protection system    2       IN AIR
IND IA

(ii) Stick pusher (Nudger) 1 SOA/M-11A/S/247

(iii) Mach warning system 1 SOA/M-11A/S/248

(iv) Take off warning/ layout 1 SOA/M-11A/S/249

2. [11.10] Fuel systems (i) S ystem layout 2 SOA/M-11A/S/250 3

(ii) Fuel tank 1 SOA/M-11A/S/251

(iii) Supply system 0.5 SOA/M-11A/S/252

(iv) Dumping, venting and dra ining 1 SOA/M-11A/S/253

(v) Cross feed and transfer 1 SOA/M-11A/S/254

(vi) Indication and warning/ layout 1 SOA/M-11A/S/255

(vii) Refuelling 2 SOA/M-11A/S/256 2 17. To acquiant with a ircraft Refuelling 2  IN AIR IND IA

(viii) D efuelling 2 SOA/M-11A/S/257 2 18. To acquiant with a ircraft Defuelling 2  IN AIR IND IA

(ix) Longitudinal balance fuel system 1 SOA/M-11A/S/258

3. [11.11] Hydraulic P ower 3

S ystem (i) Layout 1 SOA/M-11A/S/259

(ii) Operation 2 SOA/M-11A/S/260

Hydraulic fluids (i) Types of Hydraulic fluids 2 SOA/M-11A/S/261

(ii) S afety 1 SOA/M-11A/S/262

Hydraulic reservoirs and accumulators (i) Hydraulic reservoirs 2 SOA/M-11A/S/263

(ii) Layout of a reservoir 1 SOA/M-11A/S/264

(iii) Hydraulic accumulators/types 1 SOA/M-11A/S/265
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(iv) Types 0.5 SOA/M-11A/S/266

P ressure generation (i) E lectric / component & working 2 SOA/M-11A/S/267 2 19.
To acquiant with Pressure generation
i n s t r u m e nt [ o ut f lo w va lve & c a b i n
pressure controlle r]

3 IN A IR INDIA

(ii) Mechanica l/ component & working 2 SOA/M-11A/S/268

(ii i) Pneumatic/ component & working 2 SOA/M-11A/S/269

(iv) Emergency pressure generation/ component &
working 2 SOA/M-11A/S/270

F ilte rs (i) Types o f filte rs 2 SOA/M-11A/S/271 1 20. To know about different filte rs in a ircraft
Hydraulic system 2 S OA (N) LAB

P ressure contro l (i) Introduction 1 SOA/M-11A/S/272

(ii) Importance o f pressure regulation 1 SOA/M-11A/S/273

P ower distribution (i) P ower unit design 1 SOA/M-11A/S/274 2 21. To A c q u a i n t w i t h o p e r a t i o n a n d
maintenance ground power supp ly cast 3 IN A IR INDIA

(ii) Operation/ components 2 SOA/M-11A/S/275

Indication and warning system (i) Introduction 2 SOA/M-11A/S/276 1 22. To acquaint with indication and warning
system 2 S OA (N) LAB

(ii) Importance o f a  warning system 0.5 SOA/M-11A/S/277

(ii i) Types of warning system 1 SOA/M-11A/S/278

Interface with o ther system Interfare with other system 2 SOA/M-11A/S/279

4. [11.12] Ice  and Rain protection 2 23. To acquaint with a ircra ft Ice  and Rain
protection system 3 IN A IR INDIA

Ice formation (i) Introduction 0.5 SOA/M-11A/S/280

(ii) Types of Ice  (Ice  classifica tion) 0 .5 SOA/M-11A/S/281 1 24. To acquaint with boof o f a ircraft to
remove ic ing using compressed a ir 1 IN A IR INDIA

(ii i) Weather conditions for Ice  formation while on
ground and in air 1 SOA/M-11A/S/282
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(iv) Detection o f Ice 0.5 SOA/M-11A/S/283

Anti Ic ing S ystem (i) Introduction 0.5 SOA/M-11A/S/284

(ii) Types of anti-ic ing system 2 SOA/M-11A/S/285

(ii i) E lectrical anti-ic ing system/ components &
working 2 SOA/M-11A/S/286 1 25. To acquiant with E lectrical anti-ic ing

system 1 IN A IR INDIA

(iv) Hot a ir anti-ic ing system/ components &  working 2 SOA/M-11A/S/287

(v) Chemical anti-ic ing system/ components &
working 2 SOA/M-11A/S/288

Deicing S ystem (i) Introduction 0.5 SOA/M-11A/S/289

(ii) D ifference between anti-icing and de-icing 0.5 SOA/M-11A/S/290

(ii i) E lectrical system/ components &  working 2 SOA/M-11A/S/291

(iv) Hot a ir system/ components & working 2 SOA/M-11A/S/292 1 26. To acquiant with prevention o f ice
formation using component air 1 IN A IR INDIA

(v) P neumatic system/ components & working 2 SOA/M-11A/S/293

(vi) Chemica l system/ components &  working 2 SOA/M-11A/S/294

Rain Repellant (i) Introduction 0.5 SOA/M-11A/S/295 1 27. To know about the a ircra ft ra in repe llant
system 2

S OA (N) LAB  

(i i) C lassifica tion SOA/M-11A/S/296

(ii i) Components &  W orking 2 SOA/M-11A/S/297

P robe and Dra in Heating (i) Introduction 0.5 SOA/M-11A/S/298

(ii) P robe heating 1 SOA/M-11A/S/299

(ii i) D ra in heating 1 SOA/M-11A/S/300

Wiper System (i) Introduction to  wiper system 0.5 SOA/M-11A/S/301 2 28. To acquaint with a ircra ft wiper system 3
S OA (N) LAB  

(i i) Types 1 SOA/M-11A/S/302 2 29. To acquaint with removal &  insta llation
of wiper motor convertor assembly 3 IN A IR INDIA

(iii) Operation 1 SOA/M-11A/S/303



SECTION :   5 PAGE NO. : 696
ISSUE NO. :   II ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

STREAM : MECHANICAL
MOD U LE  - 11A :  TU R B IN E  AER OP LAN E , AE R OD YAN AMIC S  STR U C TU R E S &  S YS TE M-II
S E MES TE R  :  TH IR D

S.N o. DGC A SYLL ABU S TH EOR E TICAL  SYLL ABU S H RS S L ID E S
N o.

L EV EL  OF
K NOW L ED GE S.No . P R AC T IC AL S YL LAB U S H R S LOC AT ION

T HE ORY P R AC TIC AL

5. [11 .13] Land ing  Gear (i) Introduction 1 SOA/M-11A/S/304 3 1 30. To know about the  a ircra ft landing gear    2 S OA(N) LAB

C onstruction (i) B asic layout 2 SOA/M-11A/S/305

(ii) Types 3 SOA/M-11A/S/306

S hock absorbing  system (i) Types o f absorb system 2 SOA/M-11A/S/307 1 31. To acquaint with shock absorb ing
system in landing gear 2 S OA(N) LAB

(ii) Operation 1 SOA/M-11A/S/308 2 32.
To acquaint with remova l &  insta llation
of L IG down lock pins, inspection of
L IG

3 IN A IR IND IA

(ii i) Importance 1 SOA/M-11A/S/309

E xtension and retraction system (i) E xtension system  layout/ working 2 SOA/M-11A/S/310

(ii) Retraction system layout /working 2 SOA/M-11A /S/311 3 33. To know about the  surface  c leaning  o f
M LG vetract actua tor piston 3 IN A IR IND IA

(ii i) Normal system 1 SOA/M-11A/S/312

(iv) Em ergency system / working 2 SOA/M-11A/S/313

Indication and Warning (i) S ystem used fo r warning 1 SOA/M-11A/S/314 2 34. To know about the  a ircra ft ind ica tion &
warning system 2 SOA(N) LA B

(ii) Aud io and vira l a id 0 .5 SOA/M-11A/S/315

W heels, Brakes, Anti Skid &  Autobraking (ii) W heels 1 SOA/M-11A/S/316 3 35. To understand the corrosion prevention
for MLG 3 SOA(N) LA B

(ii) B rakes/Types &  working 2 SOA/M-11A/S/317

(ii i) Anti Skid 1 SOA/M-11A/S/318

(iv) Autobraking , components &  working 2 SOA/M-11A/S/319

Tyres (i) Introduction 1 SOA/M-11A/S/320

(ii) Requirements/ specifications 2 SOA/M-11A/S/321

   g . Steering (i) Nose W heel steering 1 SOA/M-11A/S/322 3 36. To acquaint with surface  c leaning  o f
NLG stearing  actua tor 3 IN A IR IND IA
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(i i) Layout 0 .5 SOA/M-11A/S /323

A ir g round  Swing ing (i) Introduction 0 .5 SOA/M-11A/S /324 2 37.
To  know about the  remova l &
insta llatino of ground  sensor o f M LG &
NLG

3 IN A IR IND IA

(ii) S ystem  used  and  layout 1 SOA/M-11A/S /325

6. [11 .14] L ights 3

E xte rna l L ight (i) Naviga tion lights 0 .5 SOA/M-11A/S /326 1 38. To  acquaint with naviga tion lights 2 S OA (N) LAB

(ii) Anti-co llis ion lights 0 .5 SOA/M-11A/S /327 1 39. To  acquaint with A nti-co llision lights 1 S OA (N) LAB

(ii i) Landing lights 0 .5 SOA/M-11A/S /328 1 40. To  know about Landing lights in a ircra ft 1 S OA (N) LAB

(iv) Taxiing  lights 0 .5 SOA/M-11A/S /329 1 41. To  know about Taxiing  lights in aircra ft 1 S OA (N) LAB

(v) Ice de tection lights 0 .5 SOA/M-11A/S /330 1 42. To  know about Ice  de tection light in
a ircra ft 1 S OA (N) LAB

Inte rna l L ight (i) C ab in lights 2 SOA/M-11A/S /331 1 43. To  know about the  cab in lighting 1 S OA (N) LAB

(ii) C ockp it lights SOA/M-11A/S /332 1 44. To  know about the  cockpit  lights in
a ircra ft 1        ON

S OA (N) LAB

(ii i) C argo  lights SOA/M-11A/S /333 1 45. To  learn about cargo lights in a ircra ft 1

7. [11 .15] Oxygen 3

S ystem  Layout (i) C ockpit oxygen system, layout and opera tion 2 SOA/M-11A/S /334

(ii) C ab in oxygen system , layout and  operation 2 SOA/M-11A/S /335

(ii i) Source 1 SOA/M-11A/S /336 2 46. To  acquaint with remova l &  insta llation
o f garper a ir out le t 3 IN A IR IND IA

(iv) Sto rage 1 /2 SOA/M-11A/S /337

(v) C hang ing 1 /2 SOA/M-11A/S /338 2 47.
To  acquaint with remova l o f o il
contamination from air cond ition
system

3 IN A IR IND IA

(vi) D istribution 1 SOA/M-11A/S /339

(vii) Supp ly regulation 1 SOA/M-11A/S /340

(viii) Ind ica tions and warning  system s 1/2 SOA/M-11A/S /341 2 48. To  learn about p recautions to be  taken
fo r safe  supp ly of oxygen 2 S OA (N) LAB
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16. [11.16] P neumatic / Vacuum 3 3 49. To acquaint with inspection o f the
vacuum system IN A IR INDIA

P neumatic/Vacuum S ystem (i) Layout of system 1 SOA/M-11A/S/342

(i) Operation & components 2 SOA/M-11A/S/343

S ources (i) E ng ine / AP U, working 2 SOA/M-11A/S/344

(ii) Compressors 1/2 SOA/M-11A/S/345

(ii i) Reservoirs 1/2 SOA/M-11A/S/346

(iv) Ground supp ly 1 SOA/M-11A/S/347

3 50. To acquaint with procedures o f externa l
and interna l power sources to  a ircra ft 2 S OA (N) LAB

P ressure Contro l (i) S ystem operation 1 SOA/M-11A/S/348

D istribution (i) D istribution S ystem 1 SOA/M-11A/S/349

(ii) Types 1 SOA/M-11A/S/350

Indication and Warning (i) Indication and warning system 1 SOA/M-11A/S/351

(ii) Operation 1 SOA/M-11A/S/352 3 51. To acquaint with ground scanning o f
centra l warning system 4 IN A IR INDIA

Interfaces with other system (i) Layout and operation 2 SOA/M-11A/S/353

[11.17] Water / Waste

Water System (i) Layout 1 SOA/M-11A/S/354

(ii) S upply 1/2 SOA/M-11A/S/355 3 52.
To acquaint with the water system in
a ircra ft [removal and insta lla tion o f
water tank &  water heater]

3 IN A IR INDIA

(ii i) D istribution 1/2 SOA/M-11A/S/356 53. To acquaint with leak test of portab le
water system 3 IN A IR INDIA

(iv) Servicing 1/2 SOA/M-11A/S/357

(v) D rawing 1/2 SOA/M-11A/S/358
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Toilet S ystem (i) Layout 2 SOA/M-11A/S/359 1 54. To acquaint with servicing of water &
to ilet system 2 IN A IR INDIA

(ii) F lushing system SOA/M-11A/S/360 1 55. To acquaint with repair on to ilet
assembly component 2 IN A IR INDIA

(iii) Servicing SOA/M-11A/S/361 1 56. To acquaint with removal &  insta llation
of laboratory smoke detector 3 IN A IR INDIA

Corrosion A spects (i) P roblems 2 SOA/M-11A/S/362 1 57. To learn about reasons and prevention
of corrosion 2 S OA (N) LAB

(ii) Advantages and disadvantages 1 SOA/M-11A/S/363

18. [11.18] On Board Maintenance Systems 3

Centra l Maintenance Computer (i) S ystem layout 2 SOA/M-11A/S/364 2 58. To learn about central maintenance
computer in a ircraft 2 S OA (N) LAB

(ii) Operation 1 SOA/M-11A/S/365

Data Loading System (i) Introduction 1 SOA/M-11A/S/366 2 59. To acquaint with D LS  in a ircraft 2 S OA (N) LAB

(ii) Layout of devices used 2 SOA/M-11A/S/367

E lectronic L ibrary S ystem (i) Introduction 1 SOA/M-11A/S/368

(ii) Requirement of ECS 1 SOA/M-11A/S/369 1 60. To acquaint with a ircraft ECS 1 IN A IR INDIA

(iii) Advantages and disadvantages of ELS 1 SOA/M-11A/S/370

   d. P rinting

Structure Monitoring (i) Introduction 0.5 SOA/M-11A/S/371 3 61. To acquaint with visual inspection of
re levant system parts 2 IN A IR INDIA

(ii) Damage tolerance monitoring 1 SOA/M-11A/S/372

(iii) Requirement and usage 1 SOA/M-11A/S/373

  19. [11.19] Integrated Modular A vionics 2
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Avionics (i) Introduction to Avionics 2 SOA/M-11A/S/374

(ii) B asics of Avionics 2 SOA/M-11A/S/375 2 62. To know about basic instruments of
avionics in cockpit    3 S OA (N) LAB

Integrated Modular Avionics (i) Introduction to IMA 1 SOA/M-11A/S/376

(i) B leed Management 1 SOA/M-11A/S/377

(iii) A ir P ressure control 1 SOA/M-11A/S/378 1 63. To acquaint with testing of a ircraft VOR
&  A DF system 1 S OA (N) LAB

(iv) Air ventilation and contro l 1 SOA/M-11A/S/379

(v) Avionics and cockpit ventila tion control SOA/M-11A/S/380 1 64. To work on ventila tion system of a ircraft 2 S OA (N) LAB

(vi) Temperature contro l 1 SOA/M-11A/S/381

(vii) Air traffic communication 1 SOA/M-11A/S/382 2 65. To know about the a ircraft
communication S OA (N) LAB

(viii) A vionics communication router 1 SOA/M-11A/S/383 2 66. To know testing of a ircraft audio
integration system 2 IN A IR INDIA

(ix) E lectrical load management 1 SOA/M-11A/S/384

(x) C ircuit breaking monitoring 1 SOA/M-11A/S/385

(xi) E lectrical system B ITE 1 SOA/M-11A/S/386 3 67. To acquaint with a ircraft testing of
a ircraft instrument landing system IN A IR INDIA

(xii) Fuel management 1/2 SOA/M-11A/S/387

(xiii) Braking contro l 1/2 SOA/M-11A/S/388

(ixv) Steering contro l 1 SOA/M-11A/S/389

(xv) Landing gearr, tension and retraction 1 SOA/M-11A/S/390

(xvi) Tyre pressure indication 1/2 SOA/M-11A/S/391 3 68. To know about the testing of a ircraft
D ME  and radio a ltimeter system 2 S OA (N) LAB

(xvii) Oil pressure indicaton 1 SOA/M-11A/S/392

(xviii) B rake temperature montionring 1 SOA/M-11A/S/393

1 69. To acquaint with testing of a ircraft
weather radar system 2 IN A IR INDIA

20. [11.20] C abin System

Cabin System (i) Introduction to systems present in cabin 1 SOA/M-11A/S/394 2 1 70. To acquaint with d ifferent systems
present in cabin S OA (N) LAB
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C ab in Inte rcomm unica tion D ata  S ystem (i) Introduction to  C ID S 1 SOA/M-11A/S /395 2 71. To  learn about cab in inte rcomm uni -
ca tion data  system    1 S OA (N) LAB

(ii) S ystem  layout 1 SOA/M-11A/S /396

(ii i) W orking 2 SOA/M-11A/S /397

C ab in Ne twork Service (i) Introduction 1 SOA/M-11A/S /398 2 72. To  learn about cab in ne twork se rvice 2 S OA (N) LAB

(ii) S ystem  layout 1 SOA/M-11A/S /399

(ii i) W orking 1 SOA/M-11A/S /400

(iv) D a ta/ Radio  com munica tion 1 SOA/M-11A /S401 2 73. To  work with Radio  com munica tions in
a ircra ft 2 S OA (N) LAB

(v) In-flight ente rtainment system 1 SOA/M-11A/S /402 2 74. To  know about all the  in flight
entertainment system 1 S OA (N) LAB

C ab in C ore  S ystem (i)  In-flight ente rta inm ent system 1 SOA/M-11A/S /403

(ii) E xte rna l com munica tion system 1 SOA/M-11A/S /404 2 75. To  acquaint with F D R data  re triwal 3 IN A IR IND IA

(ii i) C ab in m ass m em ory system 0.5 SOA/M-11A/S /405

(iv) C ab in m onitoring system 1 SOA/M-11A/S /406

(v) Miscellaneous cab in system 1 SOA/M-11A/S /407

21. [11 .21] Inform ation Systems

Info rmation S ystems (i) Introduction to  info rmation systems 1 SOA/M-11A/S /408

(ii) Layout and working 1 SOA/M-11A/S /409 2 76. To  acquaint with familiariza tion with the
on board  ma intenance  system 3 IN A IR IND IA

(ii i) A ir tra ffic  and  info rmation m anagement system s 1 SOA/M-11A/S /410

(iv) Ne twork se rver systems 1 SOA/M-11A /S /411

(v) A ircraft general inform ation system 1 SOA/M-11A/S /412

(vi) F light deck inform ation system 1 SOA/M-11A/S /413

(vii)  Ma intenance  inform ation system 1 SOA/M-11A/S /414 2 77.

To  acquaint with documenta tion
procedure  [A ircra ft ma intenance
shedule IP C , wiring  d iagram  m anual
and structura l repair m anual]

3 IN A IR IND IA

(viii) P assenger cab in information system 1 SOA/M-11A/S /415

(ix) Misce llaneous info rmation system 1 SOA/M-11A/S /416



SECTION :   5 PAGE NO. : 702
ISSUE NO. :   II ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

STREAM : MECHANICAL
MOD ULE - 11A : TUR BINE AER OPLAN E, AEROD YANAMICS STR UCTU RES &  SYSTEM-II
SEMESTER : TH IRD

S.N o. DGC A SYLLABU S TH EOR ETIC AL SYLLABU S H RS SLID ES
N o.

LEVEL OF
K NOWLED GE S.No. PR AC TIC AL SYLLAB U S HR S LOC ATION

THEORY PR AC TIC AL
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1. [6.1 ] A ircraft materia l : fe rrous

[6.1(a)] C haracteristics, properties o f
common alloy stee ls 1.     Terms and definition 1 S OA /M6/S /1-6 2

2.     Steel production method 1

3.     App lica tion o f plain carbon stee ls, classification
based on the degree of de-oxidation. ½

4.     Influence of o ther materials incarbon stee ls. 1

5.     A lloy stee ls, e ffect o f alloying e lements 1

6.     C lassifica tion o f steels  & specia l a lloy stee ls ½ S OA /M6/S/7-9

Heat treatment of alloy stee ls 1.     C ritica l range and internal sturcture  o f stee l.
       Theory of heat treatment. ½ SOA/M6/S/10-12

2.     Annealing and normalis ing 1

3.     Hardening, tempering and refining 1 SOA/M6/S/13-16

4.     Practical heat treatment. 1

5.     Cycle  annealing austempering ½

6.     Martempering and hardenability 1

7.     Case hardening 1

a.     So lid & liquid  carburis ing 1

b.     Cyanid ing and nitrid ing 1

c.     Induction hardening and shot-peening 1

2. [6.2 ] A ircraft materia ls.  Non-ferrous

[6 .2  (a )] C hara cteristics, p rop e rties o f
non-ferrous materia ls 1.     Non-ferrous meta ls and the ir properties and uses 1 2

2.     Non-ferrous alloys :

a .     Brasses ½

b.     Bronzes ½



School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

SECTION :   5 PAGE NO. : 704
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : MECHANICAL
MODULE - 6 : MATERIALS AND HARDWARE
SEMESTER : THIRD

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

c.     Aluminium and magnesium alloys 1

d.     Nickle alloys ½

e.     Bearing materials and other alloys 1

Heat treatment of non-ferrous materials 1.     Solution heat treatment ½

2.     Precipitation heat treatment 1

3.     Heat treatment of aluminium alloy ½

4.     Heat treatment of magnesium alloy ½

5.     Heat treatment of titanium alloys 1

[6.1 (a) & 6.2 (a)] Identification of ferrous
& non-ferrous materials used in aircraft. 1.     Identification of ferrous and non-ferrous metals 1 1

2.     Selection of materials 1 1

[6.1 (b) & 6.2 (b)] Testing  o f fe rro us &
non-fe rro us materia ls fo r hardness,
tensi le  strength, fa tigue strength and
impact resistance

1.     Stress and strain 1 1 1 1. To find the tensile, stress & strain of
materials used in aircraft. 2 ON LAB

2.     Principal mechanical properties 1

3.     Tensile and compression tests 1 SOA/M6/S/17-20 ,

4.     Hardness testing 1

a.     Brinell and rockwell hardness tests 2 SOA/M6/S/21-24

b.     Vickers hardness, micro hardness, scratch and  
rebound hardness tests 1 SOA/M6/S/25

5.     Imapact Tests 1 2. To know about the testing of materials
in aicraft, Izod, Charpy impact. 2 ON LAB

a.     Izod impact test 1 SOA/M6/S/26

b.     Charpy impact test 1 SOA/M6/S/27

6.     Fatigue and creep tests 1

3. [6.3.] Aircraft materials : Composite and
non metallic 1.     Plastics : Introduction and classification ½ SOA/M6/S/28-30

[ 6 . 3 . 1 ( a ) ] C o m p o s i t e  &  n o n -
m e t a l l i c  o t h e r  t h a n  w o o d  &
f a b r i c .  C h a r a c t e r i s t i c s
p r o p e r t i e s  a n d  identification of
common composite and non-metallic
materials other then wood use d  i n
a i r c ra f t, se a la nt  &  b o nd ing  agents.

2.     Physical and working properties of plastics 1 2

[ 6 . 3 . 1 ( b ) ] The detection of defects /
de teri o ra tio n o n com po si te and no n-
metallic materials.

3.     Transparent materials
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Repair of composite and non-meta llic
materials a.     Laminated glasses 1 2 2 3. To know about the composite material

repair. 2 LAB

b.     Non-scatterable and tampered glass 1

c.     Transparent plastics 1

4.     Natural and synthetic rubbers

a.     Types of rubbers ½

b.     Properties of rubbers ½

c.     Manufacturing processes 1

5.     Advance composites SOA/M6/S/31-33

a.     General characteristics of composites 1

b.    Re-enforcing material for composites 1 SOA/M6/S/34-37

c.     Composite matrices 1 SOA/M6/S/38-40

d.     Core materials ½ SOA/M6/S/41-44

e.     Fabrication techniques 1 SOA/M6/S/45-46

f.     Methods of curing the composites ½ SOA/M6/S/47-54

g.     Types of damages and methods of inspection 1 SOAM6/S/55

h.     Repairing composites 1 SOA/M6/S/56-59

i.     Hot patch bonding repair 1 SOA/M6/S/60 2 4. To know about the patch wire in aircraft
components. 3 IN AIRINDIA

(6.3.2) Wooden Structures 2

(a)  Construction methods of wooden
airframe structures; (i) General uses of wood in A/c construction 1

(ii) A ircraft woods and their uses

(iii) Molded airplane parts

(iv) Plywood & its type and use in Aircraft structure

(b) Characteristics, properties and types
of wood and glue used in aeroplanes; (i) C lassification of trees and woods 2

(ii) Structure of wood

(iii) Sawing wood

(iv) Grain of wood

(v) Aircraft woods and their uses

(vi) Glue, their types and uses

(vii) Gluing wood 5. To know about the wood gluing in
aircraft. 1 LAB
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(c) Preservation and maintenance of
wooden structure; (i)  Season of wood 0.5

  (a) Air seasoning of wood

  (b) Kiln Drying of wood

(ii)  Bonding of wood

(d) Types of defects in wood material
and wooden structures; (i) Specific gravity v/s strength 1

(ii) Locality of growth v/s strength

(iii) Rate of growth Vs strength

(iv) Moisture content Vs strength

(v) Defects Vs Strength

(e) The detection of defects in wooden
structure; Visual Checks ½ 2 6.

To know the different checks
performed in aircraft material
inspection.

3 IN AIRINDIA

(f) Repair of wooden structure (a) Removal of the Damaged/ defective Parts 1

(b) Design of repair as per SRM

(c) Execution of repair as per SRM  standard

(d) Certification and entry in log book of Airframe of
Aircraft

(6.3.3) Fabric Covering 2

(a) Characteristics, properties and types
of fabrics used in aeroplanes; (i) Term & Definition used in Fabric Covering 1

(ii) Types of Fabric used in Aircraft

(iii) Properties and Grades of fabric used in Aircraft

(iv) Types of tapes used on structure of Aircraft
before fabrics



School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

SECTION :   5 PAGE NO. : 707
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : MECHANICAL
MODULE - 6 : MATERIALS AND HARDWARE
SEMESTER : THIRD

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

(b) Inspections methods for fabric; (i) Methods of checking the surface of cloth for
fabric use in Aircraft 1 2 7.

To understand the methods of
checking the surface of cloth fabric
used in aircraft

3 IN AIRINDIA

(ii) Checking of Sewing thread used for fabric

(iii) Purpose of using tapes on hand sewing &
lacing cord

(c) Types of defects in fabric; Types of defect on fabric covering 0.5

(d) Repair of fabric covering Repair of fabric covering 0.5

4. [6.4] Corrosion 2 8. To identify the correction and
verification in aircraft materials. 3 IN AIRINDIA

a.     Chemical fundamentals, formation
by galvanic action process, microbilogical,
stress.

1.     Introduction of corrosion 1 SOA/M6/S/61 1

b.     Typ es  of corro si on and the i r  
identification 2.     Types of corrosion 1 3

Causes of corrosion 3.     Conditions causing corrosion 1

Materials types : susceptibility to
corrosion 4.    Order of corrodibility in metals 1

5. [6.5] Fasteners

[6.5.1] Screw threads 2

1.     Screw Nomenclature Different form of screw threads : 1 2 9.
To identi fy and to  know the uses
of different types of screw thread used
in aircraft

4 LAB

a.     BA, BSW, BSP SOA/M6/S/62

b.     British standard and fine threads SOA/M6/S/63

c.     American sellers SOA/M6/S/64

d.     Metric threads SOA/M6/S/65

e.     Unified thread SOA/M6/S/66

f.     Square thread/ACME SOA/M6/S/67

g.     Butteress thread SOA/M6/S/68

h.     Knuckel thread SOA/M6/S/69
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2 .     T h r e a d  fo r m s , d i m e n s i o n s  a n d
to le ra nce s fo r s ta nd a rd  thre ad s us e d  in
a irc ra ft.

a .     Thre a d  fo rm s 1 S O A /M 6/S /70

b .     D im e ns ions S O A /M 6/S /71

c.     To le ra nc e s S O A /M 6/S /72

3 .     M e as uring  sc re w threa d s M e a suring  s c re w  thre a ds 1 S O A /M 6/S /73

[6 .5 .2 ] B o lts, s tuds  a nd  a  sc rew s 2

* B o lt typ e s : s pe c i fic a tio n, id e nti fica tio n
and  m arking  o f a irc ra ft bo lts, inte rna tiona l
s tanda rd s.

1 .     A irc ra ft B o lts

i .     B o lt typ e s, s p ec i fic a tio n and   id enti fic a tio n 03 S O A /M 6/S /74 2 1 0 . To  i d e n t i f y a n d  to  k n o w t he  u s e s o f
d iffe rent type s  o f bo lts. 3 L A B

a.     H exa go na l he a de d  b o lt S O A /M 6/S /74

b .     C levis bo lt S O A /M 6/S /74

c.     E ye  b o lt S O A /M 6/S /74

d .     D R Hd  e ng ine  bo lt S O A /M 6/S /74

e .     C ounte rsunk he a d  bo lt S O A /M 6/S /74

f.     D rille d  hex he ad  b o lt S O A /M 6/S /74

g .     Inte rna l he x hea d  b o lt S O A /M 6/S /74

h.     A N sta nd a rd  ste e l bo lt S O A /M 6/S /74

i .     Sp ec ia l bo lt S O A /M 6/S /74

j.     D rille d  hea d  b o lt S O A /M 6/S /74

k .     N A S  c los e  to le ra nc e  b o lt S O A /M 6/S /74

l.     A l a lloy bo lt S O A /M 6/S /74

m .     M a g ne tica lly ins p ec ted  b o lt S O A /M 6/S /74

n.     O range  dye d S O A /M 6/S /74

o .     re wo rke d  b o lt S O A /M 6/S /74

p .     L ow  s treng th m a te ria l bo lt S O A /M 6/S /74
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ii .    Lock bo lt types ½ S OA/M 6/S /75

ii i.     Lock bo lt num bering  system 1 S OA/M 6/S /76

* N uts : S e lf loc king , a nc ho r, s ta nd ard
types i.     Non- self locking nuts : 1 S OA/M 6/S /77 2 11. To  identify and know the  uses of

various types o f Non-se lf locking  nuts. 2 LA B

a.     AN 310

b .     AN 315

c.     AN 320

d .     AN 335

e .     AN 340

f.     AN315

g.     AN 350

ii.    S e lf-locking  &  anchor types of nuts 1 S OA/M 6/S /78 2 12. To  identify and know the  uses of
various types se lf-locking  nuts. 2 LA B

a.     Hexagona l S OA/M 6/S /78

b .     C astle S OA/M 6/S /79

c.     Ring S OA/M 6/S /80

d .     F langed S OA/M 6/S /81

e .     S lo tted S OA/M 6/S /82

f.     Pa l

g .     C heck

h.     W ing

i.     D om e nuts

* Machine  screws : aircra ft specifica tions Types o f screws &  specification 1 S OA /M6/S /82A 2 13. To identify and know the uses of aircra ft
screws 4 ON

AIRC RA FT

a.     Structura l
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b.     Self tapping

c.     Drive

d.     Flat head

e.     Round head

f.     Washer head

g.     Headless

h.     Fillister head SOA/M6/S/83

i.    Truss head and all machine screws SOA/M6/S/83

* Studs : types and uses, insertion and
removal Different types of studs and their uses 1 SOA/A/M6/S/83A 2 14. To identify and know how to use the stud

and dowels. 1 LAB

* Self tapping screws, dowels Self-tapping screw & dowels ½ SOA/M6/S/84

[6.5.3] Locking devices, Tab and spring
washers, locking p lates, spli t pins, pa l
n u t s , w i r e l o c k i n g , q u i c k r e l e a s e
fasteners, key circlips, cotter pins

Tab and spring washers 2 2 2 15. To identify and know the various types
of washers and their uses 3 LAB

a.     Plain washer SOA/M6/S/85

b.     Special washer SOA/M6/S/85

c.     Spring washer SOA/M6/S/86

d.     Taper pin washer SOA/M6/S/86

e.     Star-lock washer SOA/M6/S/87

f.     Locking plates SOA/M6/S/87

g.     Split pin SOA/M6/S/87a
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h.     Pal nuts SOA/M6/S/87

i.     Wire locking SOA/M6/S/88-90

j.    Quick release fasteners SOA/M6/S/91-93

k.     Key circlip SOA/M6/S/94

l.    Cotter pins SOA/M6/S/94A

[6.5.4.] A ircraft rivets 1.     Types of rivets, specification and identification 1 SOA/M6/S/95-98 2 2 16. Identification and uses of different rivets 4 ON
AIRCRAFT

T y p e s o f s o l i d a n d b l i n d r i v e t s :
specifications and identi fica ti on, heat
tratment.

a.     Universal head

b.     Round head

c.     Flat head

d.     Counter sunk head

e.     Special blind rivets mechanically expaned
rivets SOA/M6/S/95-98A

f.     Non-structural and mechanical lock. SOA/M6/S/95-98B

2.     Heat treatment of different types of rivets. 1

6. [6.6] P ipes and unions

a.
Identi fication, and types of rigid  and
flexible pipes and their connectors used
in aircraft

Different types of pipes and unions used in aircraft 0.5 SOA/M6/S/99-104 2 2 17. To identify uses and bending of pipes
(Hydraulic used in aircraft) 3 ON

AIRCRAFT

a.     Plumbing line

b.     Rigid tubing

c.     Identification of material

d.     Flexible hose

e.     Synthetic hose

f.     Taflon hose
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b. Standard unions for aircraft hydraulic, fuel
oil, pneumatic and air system pipes a.     Plumbing connectors 1 2

b.     Flared, tube fittings

c.     Flareless tube fittings.

7. [6.7]  Springs 2

Types of springs, material, characteristics
and application

Different types of springs, material testing, characteristics
and application 1 SOA/M6/S/100 2 18. To know the different types of springs

and testings and uses 2 ON
AIRCRAFT

8. [6.8] Bearing SOA/M6/S/101-105 2

1.     Purpose of bearing, loads, material,
construction 1.     Purpose of bearing, loads, material  construction 0.5 2 19. To know and identify the different types

of bearing. 3 ON
AIRCRAFT

2.     Typ e s  o f  b e a r i ng s  a nd  the i r
application 2.     Types & uses of bearings 1

a.     Ball and roller bearing

b.     Journal bearing

c.     Rod end bearing

d.     Conical bearing

e.     Truncated pivot bearing

f.     Collared bearing

g.     Needle and cylindrical bearing

9. [6.9] Transmission 2

i. Gear types and their application i.     Different types of gear 1½ SOA/M6/S/106-116 2 20. To  know the  op era tio n a nd  use s o f
different gears 3 ON

AIRCRAFT

a.     Spur SOA/M6/S/116-126

b.     Helical SOA/M6/S/116-126
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c.     Spiral SOA/M6/S/116-126

d.    Rack & pinion SOA/M6/S/116-126

e.     Worm & worm wheel SOA/M6/S/116-126

f.     Bevel gear SOA/M6/S/116-126

g.     Riverted gear SOA/M6/S/116-126

h.     Simple and compound train SOA/M6/S/116-126

i.     Epicyclic gear train SOA/M6/S/116-126

ii.
Gear ratios, reduction and multiplication
gear system, dri ven and driving gear,
idler gears and mesh patterns

ii.     Undrstanding terms : 1

a.     Gear ratio SOA/M6/S/116-
126A

b.     Reduction & multiplication gear system SOA/M6/S/116-
126B

c.     Driven & driving gear SOA/M6/S/116-
126C

d.     Idler gears & mesh patterns SOA/M6/S/116-
126 D

iii. Belts and pulleys chains and sprokets ii i .   D ifferent types of belts and pulleys, chain &
sprocket and their uses 1 SOA/M6/S/127-131 2

10. [6.10] Control cables SOA/M6/S/131-137 2

1.     Types of cables 1.     Different types of control cables 1

2.     End fittings, turn buckles and
compensation devices 2 a.   Cable end fittings (AN663-AN668) 1 2 21. To know p ra cti ca lly ho w swag ing i s

carried out on control cables 3 ON
AIRCRAFT

b.     Turn buckles & compensation devices
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3.     P u l l e y s  a n d  c a b l e  s y s t e m     
components 3.    Pulleys & cable system components

4.    Bowden cables 4.     Bowden cables

5.     A ircraft flexible control system 5.     Aircraft flexible control system

11. [6.11] Electrical cables control
connectors 1 2

Cable types, construction and
characteristics a.   Types of electrical cables SOA/M6/S/138

b.   Cable constructions

c.   Cable characteristics

High tension and co-axial cables a.   High tension cable ½ 2

b.   Co-axial cable SOA/M6/S/139 2 22. To acquaint with various parts of co-
axial cable 2 ON

AIRCRAFT

Crimping Crimping ½ SOA/M6/S/140 2

Connector types, p ins, p lugs, sockets,
insula tors, current and vo ltage ra ting ,
coupling, identification codes

a.   Types of connectors 1 SOA/M6/S/141 2

b.   Current and voltage rating

c.   Coupling

d.   Identification code SOA/M6/S/141 2 23. To acquaint with identificaiton code of
cables 2 ON

AIRCRAFT

TOTAL NO. OF PRACTICAL HRS.
AT AIR INDIA 0

TOTAL NO. OF PRACTICAL HRS.
AT LAB 22

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 38

TOTAL NO. OF HRS. (T) 90 TOTAL NO. OF HRS. (P) 50 
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1. [15.1 ] Fundamenta ls S OA/M-15/S/1 2

(a) Potential energy, kinetic energy, (i) P otentia l E nergy 2.5 S OA /M-15/S/2

Newton's  Laws of motion, B rayton C ycle (ii) K inetic E nergy S OA /M-15/S/3

(ii i) Newton's Laws of motion S OA /M-15/S/4

(iv) Brayton Cycle S OA /M-15/S/5

a.  Shell model S OA /M-15/S/6

b.  Incidents a ttributab le  to  hyman factor S OA /M-15/S/7

(b) The rela tionship  between force , The rela tionship between : 2 .5 S OA /M-15/S/8

work, power energy, ve locity, i. Force S OA /M-15/S/9

acce leration ii. W ork S OA /M-15/S /10

iii. P ower S OA /M-15/S/11

iv. E nergy S OA /M-15/S /12

v.  Ve locity S OA /M-15/S /13

vi.  A cce leration S OA /M-15/S /14

(c) Constructional arrangement and Construction arrangement and operation of 5

operation of Turbo jet turbofan, (i) Turbo je t E ngine S OA /M-15/S /15

turboshaft turboprop engine (ii) Turbofan Engine S OA /M-15/S /16

(ii i) Turboshaft E ngine S OA /M-15/S /17

(iv) Turboprop E ngine S OA /M-15/S /18

2. [15.2 ] Engine P erformance 2

(a) Gross Thrust, net thrust, choked (i) Gross Thrust 5 S OA /M-15/S /19

nozzle  thrust, Thrust d istribution, (ii) Net Thrust S OA /M-15/S /20
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resultant thrust, Thurst horse power, (ii i) Chocked nozzle thrust S OA /M-15/S/21

E quivalent S haft horse power, specific (iv) Thrust d istribution S OA /M-15/S /22

fuel, consumption (v) Resultant Thrust S OA /M-15/S /23

(vi) Thrust horsepower S OA /M-15/S /24

(vii) Equivalent Shaft horse power S OA /M-15/S /25

(viii) Specific fuel consumption S OA /M-15/S /26

(b) Engine efficiency (i) Thermal efficiency 2 S OA /M-15/S /27

(ii) E quivalent Specific fuel consumption S OA /M-15/S /28

(iii) Propulsive efficiency S OA /M-15/S /29

(c) By pass ratio and engine pressure (i) B y pass ratio of  turbo fan engine 2 S OA /M-15/S /30 2

ratio (ii) E ngine pressure ratio of engine S OA /M-15/S/31

(d) Pressure, temperature and velocity (i) P ressure of gas flow of engine 2 S OA /M-15/S /32

of the gas flow (ii) Temeprature of gas flow of engine S OA /M-15/S /33

(iii) Velocity of gas flow engine S OA /M-15/S /34

(e) Engine ratings static thrust influence (i) E ngine ratings 2 S OA /M-15/S /35 2 1. To a c q ua i nt w i th e ng i ne  i nhi b i t i o n
process 4 IN A IR INDIA

of speed attitude and hot climate, fla t (ii) Static Thrust S OA /M-15/S /36

rating lim itations (iii) Influence of speed S OA /M-15/S /37

(iv) Influence of ultitude S OA /M-15/S /38

(v) Influence of hot climate S OA /M-15/S /39

(vi) Flat rating S OA /M-15/S /40

(vii) Lim itations S OA /M-15/S/41
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3. [15.3] Inlet

Compressor inlet ducts Types 4 SOA/M-15/S/42 2

(i) Subsonic duct SOA/M-15/S/43

(ii) Transonic duct SOA/M-15/S/44

(iii) Supersonic duct with variable geometry SOA/M-15/S/45

(iv) Ramp of wedge type duct below design speed SOA/M-15/S/46

(v) Ramp or wedge type duct as design speed SOA/M-15/S/47

(vi) Ramp or wedge type duct  e stabliting multiple SOA/M-15/S/48

oblique shocks

(b) Effect of various inlet configurations i. Effect of various inlet configurations 2 SOA/M-15/S/49

(c) Ice Protection i. Anti icing of inlet duct with heating effect 2 SOA/M-15/S/50

4. [15.4] Compressors 2

(a) Axial and configural type (i) Role of compressors engine 3 SOA/M-15/S/51

(ii) Types of compressors SOA/M-15/S/52

(iii) The Centrifugal flow compressor SOA/M-15/S/53

(iv) The axial flow compressor SOA/M-15/S/54

(b) Construction features and operating
principles and applications (i) Constructional feature of centrifugal compressor 3 SOA/M-15/S/55

(ii) Operating principle of centrifugal compressor SOA/M-15/S/56

(iii) application of centrifugal compressors SOA/M-15/S/57

(iv) Construction feature fo axial flow compressors SOA/M-15/S/58
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(v) operation principle of axial flow compressor SOA/M-15/S/59

(vi) Application of axial flow compressor SOA/M-15/S/60

(c) Fan Balancing (i) Fan balancing of compressor 2 SOA/M-15/S/61

(ii) Function and operation of terms of compressors SOA/M-15/S/62

(d) Cause and effects of compressor (i) Definition of surge and stall of compressor 3 SOA/M-15/S/63

stall and surge (ii) Causes SOA/M-15/S/64

(iii) effect of stall and surge of compressor SOA/M-15/S/65

(e) Methods of air flow control bleed (i) B leed valve for airflow control 3 SOA/M-15/S/66 2 2. To acquaint with air bleed control valve
EICAS panel and engine indicators 4 IN AIR INDIA

valves variable inlet guide vane variable (ii) Airflow control by variable inlet guidance SOA/M-15/S/67

stator vanes rotating stator blades (iii) Airflow control by rotating stator blades SOA/M-15/S/68

(f) Compressor ratio (i) Compressor ration of contrifugal compressor 2 SOA/M-15/S/69

(ii) Compresor ratio of axial flow compressor ratio SOA/M-15/S/70

5. [15.5] Combustion section

(a) Constructional feature and principles
of (i) Types of combustion chambers 2 SOA/M-15/S/71

operation (ii) P rinciple of operation 2 SOA/M-15/S/72

(iii) Constructional features of different types of 3 SOA/M-15/S/73

combustion chambers
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6. [15.6] Turbine Section

(a) Operation and characteristics of (i) Operation and function of turbine 3 SOA/M-15/S/74 2

different turbine blade type (ii) Different parts of turbine SOA/M-15/S/75

(iii) Types of blader used on turbine and there SOA/M-15/S/76

characteristics

(b) Blade to disk attachment (i) Different types of attachment methods of blade 2 SOA/M-15/S/77

attachment

(c) Nozzle guide vane (i) Function of nozzle guide vane 3 SOA/M-15/S/78

(ii) Material of nozzle guide vanes SOA/M-15/S/79

(iii) Types of nozzle guide vane SOA/M-15/S/80

(d) Causes and effects of turbine blade (i) Causes of turbine blade of stress 2 SOA/M-15/S/81 2 3. To acquaint with turbine blade creep
inspection 4 IN AIR INDIA

stress and creep (ii) Effect of stress SOA/M-15/S/82

(iii) Concept of creep in blade and its effect SOA/M-15/S/83

7. [15.7] Exhaust

(a) Constructional features and principle (i) Purpose of exhoust in engine 2 SOA/M-15/S/84 2

of operation (ii) Different part of exhaust and their function SOA/M-15/S/85

(ii) Material of exhaust cone SOA/M-15/S/86

(iv) Principle of operation SOA/M-15/S/87

(b) Convergent   divergent and variable
area nozzle (i) Convergent nozzle and it function and purpose 2 SOA/M-15/S/88
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(ii) Divergent nozzle, its function and purpose SOA/M-15/S/89

(iii) Variable area nozzles and its function SOA/M-15/S/90

(c) Engine noise reduction (i) Cause of engine 2 SOA/M-15/S/91

(ii) Method to reduce the engine noise SOA/M-15/S/92

(d) Thrust reverser (i) Purpose of thrust reversers 2 SOA/M-15/S/93 2 4. To acquaint with thrust reversal and its
operating mechanism. 5 IN AIR INDIA

(ii) Types of thrust reversers and their function SOA/M-15/S/94

8. [15.8] Bearings &  seals Constructional features & principle of operation 2 SOA/M-15/S/95 2

9. [15.9] Lubricants and fuels 10 2

(a) Lubricants Properties &
specifications (i) Function of lubricants in gas turbine engine SOA/M-15/S/96

(ii) Types of Lubricants oils SOA/M-15/S/97

(iii) Properties of lubricant for use in gas turbine
engine SOA/M-15/S/98

(iv) Care in handling synthetic lubricants SOA/M-15/S/99

(b) Fuels properties & specifications (i) Introduction SOA/M-15/S/100

(ii) Fuel requirements for gas turbine engine SOA/M-15/S/101

(iii) Jet fuel properties and characteristics SOA/M-15/S/102

(iv) Types of Jet fuels SOA/M-15/S/103

(c) Fuel Additive (i) Purpose of fuel additives SOA/M-15/S/104
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(ii) Types of fuel additives used in fuel of gas turbine SOA/M-15/S/105

engine

(d) Safety precautions (i) Refueling precautions SOA/M-15/S/106

(ii) Avoidance of inter mixing of jet fuels SOA/M-15/S/107

10. [15.10] Lubrication System: 12 SOA/M-15/S/108 2

System operation/ layout and SOA/M-15/S/109

components

Lubrication System Components and function there of SOA/M-15/S/110 2 5. To acquaint with engine module
replacement. 5 IN AIRINDIA

(i) oil tank SOA/M-15/S/111

(ii) Pressure oil pump SOA/M-15/S/112

(iii) Scavenge oil system SOA/M-15/S/113

(iv) Oil filter SOA/M-15/S/114

(v) Magnetic chip detector SOA/M-15/S/115

(vi) Oil Cooler SOA/M-15/S/116

(vii) Oil breather system SOA/M-15/S/117

(viii) oil indicating and warning system SOA/M-15/S/118

System operation Different type of system for lubrication SOA/M-15/S/119

(i) Pressure relief valve system SOA/M-15/S/120
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(ii) Full-flow system SOA/M-15/S /121

(iii) Total loss systems SOA/M-15/S /122

(iv) Lubrication system for a Turbofan engine SOA/M-15/S /123

(v) Lubrication system for gas turbine engine SOA/M-15/S /124

11.

[1 5 .11 ]  F ue l s ys te m s o p e ra t i o n o f
engine control and fuel metering system i
i nc lud i ng e le c t ro n i c e ng i ne c o nt ro l
[FADEC]

(i) Gas turbine fuel system components 20 SOA/M-15/S /125 2 2 6. To acquaint with FAD EC  system
components 3 IN AIRIND IA

(ii) Gas turbine engine fuel system SOA/M-15/S /126

(iii) Large aircraft turbofan engine fuel system SOA/M-15/S /127

fuel spray

(iv) Nozzles SOA/M-15/S /128

(v) Principle of fuel control SOA/M-15/S /129

(vi) General operation of FCU SOA/M-15/S /130 2 7.
To demonstrate the rigging of fuel
control unit as per manufacturers
recomendation

3 IN AIRIND IA

(vii) Metering system SOA/M-15/S /131

(viii) C omputing system SOA/M-15/S /132

(ix) E lectronic engien controls SOA/M-15/S /133

(x) Full authority EEC SOA/M-15/S /134

(b) System layout & components The layout of General electric CJ 1805-23 (J-79) SOA/M-15/S /135

Fuel system & component SOA/M-15/S /136

(i) Fuel F illing SOA/M-15/S /137

(ii) Fuel Heater SOA/M-15/S /138

(iii) Assessory cooling SOA/M-15/S /139
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(iv) Fuel nozzle SOA/M-15/S/140

(v) Pressurizing and drain valve SOA/M-15/S/141

(vi) Inlet guide vane actuator SOA/M-15/S/142

(vii) Fuel control SOA/M-15/S/143

(viii) Inlet-guidance mechanical feed back assembly SOA/M-15/S/144

(ix) CIT sensor SOA/M-15/S/145

(x) Variable-Stator reset mechanism SOA/M-15/S/146

12.

[15.12] Air Systems operation of engine
air distribution and anti ice control
system, including internal cooling
sealing and external air services

10 2

Air cooling of gas turbine engines SOA/M-15/S/147

(i) Introduction SOA/M-15/S/148

(ii) Internal cooling SOA/M-15/S/149

(iii) Accessory cooling SOA/M-15/S/150

(iv) External Cooling & ventilation SOA/M-15/S/151

13. Starting and Ignition System operation
of engine start system and component Starting Systems 15 SOA/M-15/S/152 2 2 8. To acquaint with monitoring of engine

start 6 IN AIRINDIA

i) Purpose SOA/M-15/S/153

ii) Factor affecting starting system length of starting
cycle SOA/M-15/S/154

Availability of starting power design features SOA/M-15/S/155

iii) Various forms of gas turbine starter SOA/M-15/S/156

° Electric Starter motor SOA/M-15/S/157
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° Electric starter generator SOA/M-15/S/158

(ii) Modern capistor type ignition system SOA/M-15/S/159 2 9. To demonstrate function and different
parts of H.E.I.O. 5 ON A/C AND

LAB

(iii) High voltage capacitor  system DC input (more SOA/M-15/S/160

then 5000V to the plug)

(iv) Two high voltage capacitor system A.C. input SOA/M-15/S/161 2 10.
Safety precaution to be observed
during handling of H.E.I.U on A/c and
in Lab

5 A/c & Lab

(v) Low voltage capacitor system DC input (Less SOA/M-15/S/162

then 1000 V to the plug).

(vi) Jet engine ignjitors. SOA/M-15/S/163

(c) Maintenance Safety requirements Safety requiremnts during maintenance SOA/M-15/S/164

° Pneumatic and air urbian starter SOA/M-15/S/165 2 11. To demonstrate different type starter of
gas turbine engine 5 LAB

° Catridge or solid propellant starter SOA/M-15/S/166

° Fuel-air combution starter SOA/M-15/S/167

° Gas turbine starter SOA/M-15/S/168

° Hydraulic motor starter SOA/M-15/S/169

° Liquid mono propellant starter SOA/M-15/S/170

° Air impengement starter SOA/M-15/S/171

° Hand-Crank starter SOA/M-15/S/172

(d) Ignition System and component (i) Requirement for the gas turbine ignition system SOA/M-15/S/173 2 12. To acquaint with testing of engine
ignition system. 8 IN AIRINDIA

(ii) Early induction type ignition system SOA/M-15/S/174
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14. 15.14 Engine indication  System ° E lectric starter generator 12 SOA/M-15/S /175 2 13. To demonstrate constructional details
of exhaust gas temperature gauge 8 LAB

(a) Exhaust gas temperature interstage

turbine temperatures (i) EGT Indicator SOA/M-15/S /176

(ii) Engine thrust indicator SOA/M-15/S /177 2 14. To demonstrate construction features
of EPR gauge 8 LAB

(iii) EPR indicator SOA/M-15/S /178

(iv) Engine turbine discharge pressure or Jet pipe
pressure system indicator SOA/M-15/S /179 2 15. To demonstrate functions and different

parts of oil temperature indicator 8 LAB

* Engine thrust indication , Engine
Pressure ratio, engine turbine discharge
pressure or jet p ipe pressure system

SOA/M-15/S /180

(b) Oil pressure and temperature (i) o il temperature indicator SOA/M-15/S /181

(ii) o il pr indicator SOA/M-15/S /182

(c) Fuel pressor and flow (i) Fuel pressure indicates SOA/M-15/S /183

(ii) Fuel flow indicator SOA/M-15/S /184

2 16. To demonstrate funeltion of fuel flow
indicator 8 LAB

(d) Engien speed (i) Engine speed indicator SOA/M-15/S /185

(e) Vibration measurement and (i) V ibration measurement and indication system SOA/M-15/S /186 2 17. To demonstrate dismentling inspection
of R.P.M. gauge 8 LAB

indication

(f) Torque (i) Engine torque indicator SOA/M-15/S /187 2 18. To d e m o ns tra te the c o ns t ruc ti o na l
detail of engine thrust indicator 8 LAB

(g) Power (i) Engine power indicator SOA/M-15/S /188
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15. 15.15 Power augementation system Operation and application of 12 SOA/M-15/S/189 2

(i) Water injection system SOA/M-15/S/190 2 19. Strip inspection and reassembly of
electrically operated ratiometer 6 LAB

(ii) Water methanol system SOA/M-15/S/191

(iii) After burner system SOA/M-15/S/192

16. 15.16 Turbo  prop engine 12 2

(a) Gas Coupled/free turbine and gear
coupled turbines (i) Gas Coupled/ free turbine for propeller rotation SOA/M-15/S/193

(ii) Gear Coupled turbine for propeller ration SOA/M-15/S/194

(b) Reduction gears (i) Reduction gear arrangement for propeller rotation SOA/M-15/S/195

(c) Over speed safety devices (i) Propeller control unit SOA/M-15/S/196

(ii) Propeller over speed governor and in the beta
range (propeller operation on the ground SOA/M-15/S/197

(iii) E.E.C. SOA/M-15/S/198

17.
15.17 Turbo shaft engine arrangements
drive systems reduction gearing
couplings, control systems

(i) Introduction 15 SOA/M-15/S/199 2 2 20.
To demonstrate the different
component and their function of turbo
shaft engine

7 LAB

(ii) Allied signal lycoming turboshaft engine SOA/M-15/S/200

° Specification SOA/M-15/S/201

° Directional references SOA/M-15/S/202

° Engine major assemblies :- SOA/M-15/S/203

Inlet housing over speed governor techmeter drive SOA/M-15/S/204
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assembly accessory gear by assemble

output reduction carrier and gear assembly.

Compressor and impeller housing assembly.

Compressor rotor assembly,  D iffusor housing

combustor turbine assembly pip ing and

accessories

18. 15.18 Auxiliary power unit purpose, 11 SOA/M-15/S /205 2 2 21. To acquaint with a ircraft APU system. 6 IN AIRIND IA

operation  and protective system (i) Purpose of Auxilliary power unit SOA/M-15/S /206

(ii) All operation SOA/M-15/S /207

(iii) APU location and discription SOA/M-15/S /208

(iv) APU System SOA/M-15/S /209

19.

15.19 Power P lant  installation
configration of fire walls, cowlings
accousils panels, Engine mounts anti.
V ibration mounts, hose pipes,  feders,
connectors wiring looms  contro l cables
and rods, lifting points and drains

15 2

(i) Purpose of configuration of fire wall SOA/M-15/S /210

(ii) Purpose and location of coolings SOA/M-15/S /211

(iii) Accoustic ponds SOA/M-15/S /212 2 22. To acquaint with engine vibration
monitoring. 6 IN AIRIND IA

(iv) Engine mounts SOA/M-15/S /213

(v) Anti V ibration mounts SOA/M-15/S /214

(vi) Hose pipes and feeder connection SOA/M-15/S /215

(vii) Electrical wire looms SOA/M-15/S /216

(viii) C ontrol cables and rods SOA/M-15/S /217
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(ix) Lifting points SOA/M-15/S/218

(x) Drains SOA/M-15/S/219

20. 15.20 Fire Protection systems. (i) Types of system femwal system kiddle system 15 SOA/M-15/S/220 2

Operation of detection and extinguishing pneumatic system.

system. (ii) Routing of fire warming sansors. SOA/M-15/S/221

(iii) Fire suppression sytems SOA/M-15/S/222 2 23.
To demonstrate the layout of fire
suppression and fire indication system
A/c

8 IN AIRINDIA

System for light aircraft systems for transport aircraft SOA/M-15/S/223

(iv) Fire extingushing system indicator SOA/M-15/S/224

(v) Maintenance of fire extinguishing system SOA/M-15/S/225

21. Engine mointering and ground operation 12 2

(a) Procedure for starting and ground (i) Trubine engine strating and ground run-up SOA/M-15/S/226

run up. (ii) Interpretation of engine power out put  and SOA/M-15/S/227 2 24.
To demonstrate the starting and ground
run of engine and parameter
observation on A./c

8 IN AIRINDIA

parameters

(b)  Trends (including of oil analysing (i) Oil analysis of enigne oil and its perodicly SOA/M-15/S/228

vibration, and boroscopic) mointoring (ii) V ibration monitoring SOA/M-15/S/229 2 25. To acquaint with checking of accessory
gear box chip detector for metal chips. 6 IN AIRINDIA

(iii) Boroscopic check during maintenance and over SOA/M-15/S/230

heat cong condition
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(c) Inspe c tio n o f eng ine  a nd  co m p one nt
to  cri te ria , to le rance and  d ata  spe c ifie d
b y  e ng ine  m a nufac ture r

(i) Insp e ctio n eng ine  com po nents as  p er
m a nufac ture r p ero d ic i ty fo r to lera nce  che ck  a t
d e fine d se rvic ing  hrs/tim e  la pse

S O A /M -1 5/S /23 1 2 2 6. To  a cq uaint w ith spe c ia l insp e ctio n o f
e ng ine for injec tion o f F OD /b rid  hi t. 5 IN A IR IND IA

(d ) C o m p ressor w a shing /cle a ning (i) P urp o se  o f com pre sso r wa shing S O A /M -1 5/S /23 2 2 2 7. To  d e m o ns tra te  the  p ro ce dure  o f
co m p ressor w a shing  a nd its  p urp o se 8 IN A IR IND IA

(i i ) Wa ter wa shing S O A /M -1 5/S /23 3

(i i i ) G ri t w ashing S O A /M -1 5/S /23 4

(e ) Fo rign o b je ct da m a g e C heck a fte r F.O .D . ingra n in the  e ng ine S O A /M -1 5/S /23 5

2 2.
1 5.2 2 E ng ine  s to ra ge  a nd  pre se rva tion
P re servatio n and  d ep rese rva tio n for the
e ng ine  a nd accesso ries  syste m

15 2 2 2 8. To  a cq uaint w ith e ng ine  m o dule
re p lacem e nt. 5 IN A IR IND IA

(i) Insta ll turb ine  e ng ine pre servatio n S O A /M -1 5/S /23 6

(i i ) S ho rt te rm  inhib i tio n S O A /M -1 5/S /23 7

(i i i ) Fue l sys tem  inhib iting S O A /M -1 5/S /23 8

(iv) M o toring m e tho d S O A /M -1 5/S /23 9 2 2 9. To  a cq uaint w ith insp ec tion o f
integ ra te d  e ng ine  a nd pro pe lle r co ntro l. 5 IN A IR IND IA

(v) P re ssuring  m ethod S O A /M -1 5/S /24 0

(vi) Gra vity m ethod S O A /M -1 5/S /24 1

(vi i) Lub rica tio n sys te m S O A /M -1 5/S /24 2

(vi ii ) E xterna l tre a tm ent S O A /M -1 5/S /24 3 2 3 0. To  kno w  a bo ut the  e ng ine pre se rva tion
a nd de p reservatio n. 5 IN A IR IND IA

(ix) L ong  term  s to ra ge S O A /M -1 5/S /24 4

(x) U ninsta lled  e ng ines S O A /M -1 5/S /24 5

(xi) Inse ctio n S O A /M -1 5/S /24 6 2 3 1. To  a cq uaint w ith B oro sco p ic  insp ec tion
o f e ng ine. 4 IN A IR IND IA

T OTAL  N O. O F  P R AC TIC A L  H R S .
AT  AIR IN D IA 10 8

T OTAL  N O. O F  P R AC TIC A L  H R S .
AT  LA B 7 6

T OTAL  N O. O F  P R AC TIC A L  H R S .
AT  C L AS S  R O OM 0

T OTAL  N O. O F  P R AC TIC A L  H R S .
O N  AIR C R A FT /S O A 0

TO TA L N O . OF  H R S . (T ) 2 60 TO TA L  N O . OF  H R S . (P ) 18 4
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1. [17.1 ] Fundamenta ls 18 2

(a) B lade E lement Theory (i) B lade E lement Theory SOA/M-17A /S/01 1. To under stand the nomenclature of
b lade. 6 LA B

(ii) B lade Sta tion SOA/M-17A/S/02

(ii i) B lade Angle SOA/M-17A/S/03

(iv) Hig /Low Blade Angle SOA/M-17A/S/04

(v)  Reverse A ngle SOA/M-17A/S/05

(vi) Angle  o f A ttack SOA/M-17A/S/06

(vii) Rotationa l Speed SOA/M-17A/S/07

[17.1b] P rope ller S lip i. Concept o f prope lle r S lip SOA/M-17A/S/08 2

ii. Geometrica l p itch SOA/M-17A/S/09

iii. E ffective pitch SOA/M-17A /S/10

iv. Mean geometrica l p itch SOA/M-17A /S /11

v.  Zero thrust pitch SOA/M-17A /S/12

[17.1c] A erodynamic centrifuga l and
thrust forces (i) Forces to  which propelle rs are  sub jected at high SOA/M-17A /S/13 2

speed.

(ii) Contrifuga l fo rce SOA/M-17A /S/14

(ii i) Torque bending force SOA/M-17A /S/15

(iv) Thrust bend ing force. SOA/M-17A /S/16

(v) Aerodynamic twisting force SOA/M-17A /S/17

[17.1d] Torque concept o f prope lle r to rque when prope lle r SOA/M-17A /S/18 2

rotating.
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(e) Relative air flow on blade angle of (i) B lade angle SOA/M-17A /S/19 2

attack (ii) Angle of attack in flight SOA/M-17A/S/20

(iii) Angle of attack on ground SOA/M-17A /S/21

(iv) Concept of re lative wind SOA/M-17A/S/22

(f) Vibration and resonance (i) C ourses of propeller vibration SOA/M-17A/S/23 2

(ii) Concept of tip  speed of propeller SOA/M-17A/S/24

(iii) Effect on propeller of high tip speed SOA/M-17A/S/25

17.2 P ropeller construction Propeller construction 18 SOA/M-17A/S/26 2

(a) Construction Method (i) W ooden propeller SOA/M-17A/S/27

(ii) Materia l used in wooden propeller SOA/M-17A/S/28

(iii) Composite materia l propeller SOA/M-17A/S/29

(iv) Metal propeller SOA/M-17A/S/30

(b) (i) B lade station SOA/M-17A /S/31

(ii) B lade face SOA/M-17A/S/32

(iii) B lade shank SOA/M-17A/S/33

(iv) Blade back SOA/M-17A/S/34

(v) Hub A ssembly SOA/M-17A/S/35

(c) Fixed pitch, controllable p itch (i) C oncept of fixed p itch propeller SOA/M-17A/S/36

constant speeding propeller (ii) Contro lable p itch propeller SOA/M-17A/S/37

(iii) Ground adjustable propeller SOA/M-17A/S/38
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(iv) Constant speed proeller SOA/M-17A/S/39

(v) P rincip le of operation of constant speed SOA/M-17A/S/40 2 2. To install the propeller and spinner on
A /c 08 IN AIRIND IA

propeller

(d) Propeller/spinner installation Propeller & spinner installation SOA/M-17A /S/41

17.3 Propeller p itch control Propeller pitch control 14 SOA/M-17A/S/42 2 2 3. To acquaint with electrical/e lectronics
pitch change mechanism. 04 IN AIRIND IA

(a) Speed control and pitch change
method mechanical and
electrical/e lectronic

(i) Speed control SOA/M-17A/S/43

(ii) P itch control method SOA/M-17A/S/44

(iii) Propeller Governer SOA/M-17A/S/45

(iv) Constant speed counter weight propeller SOA/M-17A/S/46

(v) Two position propeller SOA/M-17A/S/47

(vi) General E lectrical C-17 propeller control system SOA/M-17A/S/48

(b) Feathering & reverse pitch (i) Feathering of propeller and it's use SOA/M-17A/S/49 2 2 4.
To check the feathering  unfeathering
and Auto fitting of propeller fitted on
A /c on ground

08 IN AIRIND IA

(ii) Unfeathering of propeller SOA/M-17A/S/50

(iii) Auto feathering of propeller SOA/M-17A /S/51

(iv) Concept of reverse pitch of propeller and its SOA/M-17A/S/52 2 5. To acquaint with propeller reverse pitch
operations. 04 IN AIRIND IA

use on A /c

(c) Over speed protection Over speed protection of propeller system SOA/M-17A/S/53

17.4 Propeller synchronising (i) Requirement of propeller synchronising 4 SOA/M-17A/S/54 2 2 6. To acqaint with propeller
synchronization and synchrophasing. 04 IN AIRIND IA

(ii) Synchronising and Synchrophasing  equipment SOA/M-17A/S/55
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17.5 Propeller  ice protection Concept of propeller ice protection 10 SOA/M-17A/S/56 2

(a) F luid and electrical deicing equipment (i) F luid de-icing system of propeller SOA/M-17A/S/57

(ii) F luid used for de-icing of propeller SOA/M-17A/S/58

(iii) Electrical de-icing system and equipment used SOA/M-17A/S/59 2 7. To check de-icing by electrical system
of propeller 4 IN AIRIND IA

for propeller deicing

17.6 Propeller Maintenance Propeller maintenance 10 SOA/M-17A/S/60 2

(a)Static & dynamic balancing (i) Static balancing SOA/M-17A/S/61 2 8. To acquaint with dynamic balancing of
propeller. 4 IN AIRIND IA

(ii) Dynamic balancing SOA/M-17A/S/62 2 9. To acquaint with static balancing of
propeller 4 IN AIRIND IA

(b) Blade Tracking (i) Method of blade tracking SOA/M-17A/S/63 10. To check the blade tracking of four
blade propeller on A /c 8 IN AIRIND IA

(c) Assessment  of blade damage (i) Assesment of blade damage SOA/M-17A/S/64 11.
To check the propeller for erosion,
corrosion an after impart damage of
propeller and repair thereof

8 LAB

erosion, corrosion imact damage (ii) Assessment of erosion of propeller blade SOA/M-17A/S/65

delamination (iii) Assessment of corrosion on the blade SOA/M-17A/S/66

(iv) D ifferent type of check as per SRM after impact SOA/M-17A/S/67

damage of propeller

(v) Concept of delamination of propeller blade SOA/M-17A/S/68

(d) Propeller treatment repair scheme Repair of damage of propeller as per repair SOA/M-17A/S/69

manual of propeller  manufacturer
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(e) Propeller engine running (i) Precaution before starting of propeller engine SOA/M-17A/S/70 2 2 12. To ground run the engine fi tted with
propeller 06 ON

AIRCRAFT

ground running

(ii) Parameter to be observed SOA/M-17A/S/71

(iii) Stopping of ground running SOA/M-17A/S/72

(iv) Checks after ground run SOA/M-17A/S/73

17.7 Propeller  Storage and preservation Propeller storage and preservation 10 SOA/M-17A/S/74 2 2 13. To acquaint with propeller preservation
and depreservation. 04 IN AIRINDIA

(a)Propeller preservation and (i)  Preservation of Propeller SOA/M-17A/S/75

depreservation (ii) De-preservation of propeller SOA/M-17A/S/76

TOTAL NO. OF PRACTICAL HRS.
AT AIRINDIA 58

TOTAL NO. OF PRACTICAL HRS.
AT LAB 14

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 0

TOTAL NO. OF HRS. (T) 84 TOTAL NO. OF HRS. (P) 72
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SEMESTER: FIRST TOTAL NUMBER OF HOURS: 600

7A

8

10

9A

370

70

132

28

600

1.

2.

3.

4.

Maintenance Practices

Basic Aerodynamic

Aviation Legislation

Human Factor

TOTAL HOURS

193

0

0

7

200

0

20

20

0

40

0

0

0

0

0

177

50

112

21

360



SECTION :   3 PAGE NO. : 137
ISSUE NO. :   I ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

School of Aeronautics (Neemrana)

Maintenance Training Organization Exposition
Doc # ______________________________________
Approval Date ______________________________________

S.NO. NAME  OF  SUBJECT MODULE TOTAL THEORY
NO. (Hours) (Hours)

PRACTICAL (Hours)
LAB/CR ON SOA A/C AIR INDIA

2.5.5.2 Total Time Duration of Various Subjects Semester Wise
2.5.5.2.2 Avionics (B.2)

SEMESTER: SECOND TOTAL NUMBER OF HOURS: 600

3

5

4

13

210

198

100

92

600

1.

2.

3.

4.

Electrical Fundamental

Digital Tech. Instrument System

Electronics Fundamental

Aircraft Aerodynamics, Structure &
System (AS)

TOTAL HOURS

126

109

60

55

350

84

63

40

04

191

0

0

0

12

12

0

26

0

21

47
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6

13

14

1.

2.

3.

Material & Hardware

Aircraft Aerodynamics, Structure &
System (CN)

Propulsion

TOTAL HOURS

150

338

112

600

24

59

14

97

36

8

0

44

90

199

68

357

0

72

30

102
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13

13

300

300

600

1.

2.
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System (IS)
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TOTAL HOURS

175

180

355

20

20

40

5

0

5

100

100

200
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1. [7.1] Safety Precautions : Aircraft &
Workshop 3

* A spects o f safe working practices
i nc lud ing prec autio ns to take when
working with electricity, gases especially
oxygen, oils & chemicals.

General & safety precautions while working with

a.     Electricity 1 SOA/M7/S/1 2 1. To acquaint wi th safe working in the
workshops 4 LAB

b.     Various gases like oxygen 1 SOA/M7/S/2 a.     Oxygen workshops

c.     Oils & various chemicals 2 SOA/M7/S/3
b.     Oil workshops

c.     Chemical workshops

* 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.

Remedial measures to be taken in case of 1

a.     Fire or SOA/M7/S/4-5

b.     Accident

Typ e s o f f i r e e xt i ng u i s he r s & k no wle d g e o f
extinguishing agents SOA/M7/S/6-7

2. [7.2] Workshop practices 3

* Care of tools, control of tools, use of
workshop materials Care to be taken when handling with 3

a.     Tools SOA/M7/S/8-10 2 2. Care and maintenance of workshop tools
and material 3 LAB

b.     Workshop materials SOA/M7/S/11-12

* Dimensions, allowances & tolerances,
standards of workmanship

Understanding terms : A llowances, D imensions,
workmanship standards. 1

* C a li b ra tion o f too ls & equipments,
calibration standards

Calibration of various tools & equipments, calibration
standards 1
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3. [7.3] Tools 3

* Common hand tool types 1.     Marking & Measuring Tools 8½ 3 3. To learn and practice the use of marking
and measuring tools 12 LAB

* Common power tool types i.     Steel Rule SOA/M7/S/13 i.     Steel Rule

* Operation & use of precision measuring
tools ii.    Combination set SOA/M7/S/13 ii.    Combination set

iii.   Calipers (Inside and outside) SOA/M7/S/14 iii.   Calipers (Inside and outside)

iv.    Scribers SOA/M7/S/15 iv.    Scribers

v.     Surface Gauge SOA/M7/S/16 v.     Surface Gauge

vi.    D ivider SOA/M7/S/17 vi.    Divider

vii.   Trammel SOA/M7/S/18 vii.   Trammel

viii.  Bevel Protector SOA/M7/S/13 viii.  Bevel Protector

ix.   Punches SOA/M7/S/19 ix.   Punches

x.     Angle plate SOA/M7/S/20 x.     Angle plate

xi.    Try square SOA/M7/S/21 xi.    Try square

2.     Cutting Tools 06 3 4. To learn and practice the use of cutting
tools 6 LAB

i.     Saws SOA/M7/S/22 i.     Saws

ii.    Chisel SOA/M7/S/23 ii.    Chisel

iii.   Files SOA/M7/S/24-26 iii.   Files

iv.    Scrapers SOA/M7/S/S/27 iv.    Scrapers

v.     Snipes SOA/M7/S/28 v.     Snipes

3.     Striking, Benchwork and Fitting Tools 06 3 5. To learn and practice the use of striking,
benchwork and fitting tools. 15 LAB

i.     Hammers SOA/M7/S/29 i.     Hammers

ii.    Screw Drivers SOA/M7/S/30-33 ii.    Screw Drivers

iii.   Spanners SOA/M7/S/34-37 iii.   Spanners

iv.    P liers SOA/M7/S/38-39 iv.    P liers
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4.     Work Holding Tools 03 3 6. To learn and practice the use of work
holding tools. 02 LAB

i.     Vices SOA/M7/S/40-41 i.     Vices

ii.    Vee Blocks SOA/M7/S/42 ii.    Vee Blocks

iii.   'C' Clamps /  'U' Clamps SOA/M7/S/43 iii.   'C' Clamps /  'U' Clamps

5.     Precision Measurement Tools & Gauges 21 3 7. To learn and practice the use of
precision tools & measuring instruments 25 LAB

i.     Micrometers i.     Micrometers

a.    Screw Thread Micrometer SOA/M7/S/44 a.    Screw Thread Micrometer

b.     Depth Micrometer SOA/M7/S/45 b.     Depth Micrometer

c.     Inside and outside Micrometer SOA/M7/S/46-47 c.     Inside and outside Micrometer

d.     Vernier Micrometer SOA/M7/S/48 d.     Vernier Micrometer

ii.    Vernier Calipers, Vernier Height Gauge,
Vernier Depth Gauge SOA/M7/S/49-50 ii.    Vernier Calipers, Vernier Height

Gauge,  Vernier Depth Gauge

iii.   Plug Gauge SOA/M7/S/45 iii.   Plug Gauge

iv.    Filler Gauge SOA/M7/S/50 iv.    Filler Gauge

v.     Slip Gauges (Gauge Block) SOA/M7/S/51 v.     Slip Gauges (Gauge Block)

vi.    Radius Gauge SOA/M7/S/52 vi.    Radius Gauge

vii.   Wire Gauge SOA/M7/S/52 vii.   Wire Gauge

viii.   Dial Test Indicator SOA/M7/S/53 viii.   Dial Test Indicator

ix.    Sine Bar SOA/M7/S/54 ix.    Sine Bar

x.     Screw Pitch Gauge SOA/M7/S/55 x.     Screw Pitch Gauge

xi.    Ring Gauge SOA/M7/S/45 xi.    Ring Gauge

xii.   Snap Gauge SOA/M7/S/56 xii.   Snap Gauge
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6.     Thread Cutting Tools 4 3 8. To learn and practice the use of thread
cutting tools. 6 LAB

i.     Dies SOA/M7/S/57 i.     Dies

ii.    Taps SOA/M7/S/58 ii.    Taps

7.     Reamers & Drills 4 SOA/M7/S/59-60 3 9. To learn and practice the use of reamers
and drills. 4 LAB

i.     Twist Drill SOA/M7/S/60-61 i.     Twist Drill

8.    Power Hacksaw 01 SOA/M7/S/62 3 10. To learn and practice the use of power
hack saw 2 LAB

9.     Lathe, Types of lathe and Milling Machine 10 SOA/M7/S/63 3 11. To learn and practice the use of lathe
and Milling machine 14 LAB

i.     Parts of Lathe Machine SOA/M7/S/64 i.     Principal parts of lathe machine

ii.     Principal Lathe Operations ii.    Operation of lathe machine

a.     Facing SOA/M7/S/65 a.     Facing

b.     Turning SOA/M7/S/66-67 b.     Turning

c.     Step Facing SOA/M7/S/68 c.     Step Facing

d.     Grooving SOA/M7/S/69 d.     Grooving

e.     Knurling SOA/M7/S/70 e.     Knurling

iii.    Milling Maching SOA/M7/S/71-72 iii.   Milling Machine

* Lubrication equipment & methods Concept of lubrication  lubricants 02 LAB

1.     Lubrication methods 3 12. To demonstrate the operation of
lubricant 3

a.     By hand SOA/M7/S/73 a.     By hand

b.      By grease gun SOA/M7/S/74 b.     By grease gun

2.     Periodicity

a.     Daily & periodic oiling

b.     Maintaining the stored parts by grease/oil SOA/M7/S/75
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* Operation, function &  use of e lectrica l
general test equipment

Operation, function & use of electrical general test
equipment 4

1.     DC  measuring instruments

a.     Multimeter S OA/M7/S /76

b.     Voltmeter S OA/M7/S /77

c.     Ammeter S OA/M7/S /78

2.     AC  measuring instruments

a.     Frequency meter S OA/M7/S /79

4. [7.4] A vionic General Test E quipment 3

* Operation, function and use of Avionic
general test equipment Multimeter 3 3 13. To learn the use of multimeter 2 LA B

1.     Analog multimeter S OA/M7/S /80

2.     D ig ita l multimeter S OA/M7/S /81

Insulation Tester (Megger) 1 S OA/M7/S /82 3 14. To learn the use of insulation tester 2 LA B

3 15.

C able tracing practice, continuity and
insulation check on cable runs
continuity and insulation test on aircraft
circuit use of megger testers (#).

3 ON
AIRC RA FT

Bonding Tester 1 S OA/M7/S /83 3 16. To learn  the use of B onding Tester 1 LA B

17. To perform Milivo lt drop check at
cable jo ints &  terminal ends. 1 LA B

Clamp Meter 1 S OA/M7/S /84 3 18. To learn the use of C lamp meter 1 LA B

CRO (C athode Ray Oscilloscope) 3 S OA/M7/S /85 3 19. To learn the use of CRO 2 [E LECTRONIC
LAB]

A



SECTION :   5 PAGE NO. : 741
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : AVIONICS

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

MOD U LE  - 7A :  MAIN TE N AN C E  PR AC TIC E S
S E MES TE R  : F IR ST

S.N o. DGC A SYLLABU S TH E OR E TIC AL S YLLABU S H RS S LID E S
N o.

LEV EL OF
K NOW LED GE S.No . P R AC TIC AL S YLLAB U S HR S LOC ATION

THE ORY P R AC TIC AL

5. [7.5 ] E ng ineering D rawings, D iagrams
&  Standards

1.     Introduction, importance o f engineering drawing
in avia tion 1 2

2.     Care and use o f drawing instruments 1

Drawing types and d iagrams 1.      Types of Engineering D rawings 3

a.     Production D rawing S OA/M7/S /86

b.     Assembly D rawing S OA/M7/S /87

c.     Exp loded view assembly D rawing S OA/M7/S /88

d.     Installa tion D rawing S OA/M7/S /89

2.     Le tter writing 1 S OA/M7/S /90 2 20. Letter writing 1 CLAS S
ROOM

Conventions + symbols used in Engineering
Drawing 1.     Fitting  on aircrafts 1 2 21. A ircraft p lumbing fittings 1 CLAS S

ROOM

2.    C onvention for electrical components 1 S OA/M7/S /91 2 22. E lectrica l symbols 1 CLAS S
ROOM

3.    Standard materia l and shape symbols 1 S OA/M7/S /92 2 23. Material and shape symbols 1 CLAS S
ROOM

4.    Theoretical circuit and wiring d iagrams 1 2 24. C ircuits and wiring d iagrams 1 CLAS S
ROOM

Dimensions Rules, types and methods 1 2 25. D imensioning rules, methods &
systems 2 CLAS S

ROOM

Tolerances Limits, fits and to lerances 2 S OA/M7/S /93 2 26. Illustrating toleances.  Demonstration of
fo llowing fits : 2 CLAS S

ROOM

a.     Types o f fits S OA/M7/S /94 a.     C learance fits

b .     Transition fits

c.     Interference fits



SECTION :   5 PAGE NO. : 742
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : AVIONICS

School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

MOD ULE - 7A : MAIN TENANCE PR AC TICES
SEMESTER : FIR ST

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

Projections 1.     Projections - types of projections 4 2 27.
Types of projections to explain the
types of projections by drawing the
projections of A cuboid.

2 CLASS
ROOM

a.     Orthographic SOA/M7/S /94

b.     Isometric SOA/M7/S /95

c.     Oblique SOA/M7/S /96

d.     Perspective SOA/M7/S /97

2.     Theory of Orthographic projections 4 2 28. a.   P rojection planes 2 CLASS
ROOM

a.     Projection planes SOA/M7/S /98 b.     D ifference between Ist and IIIrd
angle system

CLASS
ROOM

b.     Ist angle &  IIIrd  angle systems SOA/M7/S /99

c.     C onversion of pictorial drawings to orthographic
in Ist &  IIIrd angle systems 2 29. C onversion of pictorial view to

othrographic views 3 CLASS
ROOM

Identifying title block information 1.     General sheet layout margins, title bock, revision
block, bill of materials, grid system 2 SOA/M7/S /100 2 29. G ene ra l s hee t layout, m a rg i ns , ti t le

block, revision blocks and grid system 2 CLASS
ROOM

2.     Types of lines used in Engineering Drawing 1 SOA/M7/S /101 2 31. Types of lines 2 CLASS
ROOM

M icrofi lm , m icrofi che &  com pute rised
presentations Presentation methods 2

a.     Microfilms SOA/M7/S /102

b.     Microfiches SOA/M7/S /103

Uses, advantages and disadvantages

S p e c i f i c a t i o n 1 0 0 o f A i r Tra ns p o r t
Association (ATA) of America 1.     Familiarisation with ATA - 100 1 SOA/M7/S /104

2.     What is ATA - 100 0.5

3.     How to refer it 0.5
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A e r o n a u t i c a l & o t h e r a p p l i c a b l e
standards including ISO, AN, MS, NAS &
MIL

15.    Introduction to the following standard system
related to aviation 2 2 32.

Drawing of the various aircraft hardware
using following standards ISO, MS, AN,
NAS, MIL

2 CLASS
ROOM

a.     ISO

b.     AN

c.     MS

d.     NAS

e.     MIL

Aeronautica l publica tions, manufa cturers se ries
b ul le t i ns m a nua ls , c a ta lo g ue s , a i rc ra f t lo g s ,
airworthiness directives, type certification datasheet.

Schematic diagrams & wiring diagrams e.     Schematic diagrams 1 SOA/M7/S/92

f.     Wiring diagrams 1

6. [7.6] Fits and Clearances 1

Drill sizes for bolt holes, classes of fits Classes of Fits 2 1 33. To acquaint with different classes of
fits. 1 LAB

a.   Class 1

b.   Class 2

c.   Class 3

d.   Class 4

Drill Sizes 2 1 34. 2. To acquaint with the different types
of drill sizes 2 LAB

a.   Letter series SOA/M7/S/105

b.   Number series SOA/M7/S/106

c.   Fractional series SOA/M7/S/107
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S chedule of fits and clearances for
a ircraft and eng ines S chedule  o f fits &  clearance 1

a.   A ircra ft

b .  Engines

L im its fo r bow, twist and wear a.   L im its fo r bow 1

b.   Twist

c.   Wear

Standard methods for checking shafts,
bearings and o ther parts Lubrication 1

Inspection

7. [7.7] E lectrical cables and connectors 2

* C o nt i nu i ty, i ns u la t i o n a nd b o nd i ng
techniques and testing. Continuity test 1 S OA /M7/S /108 2 35. To carry out continuity test 2 LA B

Insula tion test 1 S OA /M7/S /109 2 36. To carry out insula tion test 2 LA B

Bonding technique and test 1 S OA /M7/S /110 2 37. B onding checks, use o f bonding tester
(#) 2 LA B

* U s e o f c r i m p i ng  to o ls : H a nd a n d
hydraulic operated Use of hand and hydraulic opera ted crimping tool 1 S OA /M7/S /111 2 38. To learn use o f hand operated crimping

tool 3 LA B

2 39. To le a r n u s e o f hyd r a u l i c o p e r a te d
crimping tool 3 LA B

* Testing  o f crimp joints Testing (inspection) of crimp joints 1

* C onnector p in removal and insertion Connector pin removal and insertion 1 S OA /M7/S /112 2 40. To  le a rn co nne c to r p in re m o va l a nd
insertion technique 2 LA B

* Co-axia l cab les : Testing and insta llation
precautions Co-axial cables 1 S OA /M7/S /113 2 41. To  a cq ua int w i th te s t ing  o f co -a xi a l

c a b le 2 LA B

1.     Testing

2.     Precautions
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* Wiring protection technique : Cable
looming and loom support, cable clamps,
protective sleeving techniques including
heat shrink wrapping, shielding.

Wiring protection technique 2

1.     Cable looming SOA/M7/S/114

2.     Loom support SOA/M7/S/115

3.     Cable clamps SOA/M7/S/116

Protective sleeving technique 2 2 42. To learn protective sleeving technique 2 LAB

1.     Heat shink wrapping

2.     Shielding

8. [7 .15] Weld ing, Brazing, S olde ring &
Bonding 2

a. S o ld e r i ng m e tho d s , i ns p e c t i o n o f
soldered joints 1.     Soldering 1 2 43. To learn and practice the use of the

following welding operations (#) 6 LAB

a.     Soft soldering SOA/M7/S/117 a.     Soft soldering

b.     Hard soldering SOA/M7/S/118 b.     Hard soldering

c.     Flux etc. c.     Flux etc.

d.     Testing of soldered joints d.     Testing of soldered joints

44. To  lea rn and  p ra ctice  the  use  o f
the  fo l lowi ng  we ld i ng  opera tio n 8 LAB

9. [7.16] Aircraft Weight and Balance 1.     Purpose ½ 2 a. Gas welding

* Centre of gravity /balance limit calculation :
use of relevant documents 2.     Need for weighing ½ b. Electric Arc welding

3.     Theory of weight & balance 1 SOA/M7/S/129 c.  Resistance and TIG welding

4.     Datum location and centre of gravity 1 SOA/M7/S/130 45. To learn and practice the use of Brazing 2 LAB

5.     Documentation ½
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10. [7.17 ] A ircra ft Handling and Storage 1.     Equipments used fo r towing ½ SOA/M 7/S /134 2 46. To know &  understand we ighing
procedure  on a ircraft 2 LAB

* A ircra ft towing /taxiing  and associa ted
safe ty precautions 2.     Procedure  o f towing ½ SOA/M 7/S /135

3.     Precautions observed while towing ½

4.     Procedure  o f taxying ½

5.     W HO is authorised  fo r towing /taxying ½

6.     Precautions observed while taxying . ½ 2 47. To demonstra te  towing/taxying of
a ircraft 2 LAB

* A i rc ra ft Ja ck ing , chock ing , se curing
and associa ted  sa fe ty p recaution. 1 .     Knowledge o f different types o f jacks ½ SOA/M 7/S /136

2.     Jacking  and lowering ½ SOA/M 7/S /137

3.     P recautions observed while  jacking  and lowering. ½ SOA/M7/S/138-139 2 48. To acqua int with the  procedures o f
acking  leve lling  on a ircraft 2 LAB

* A ircraft Storage m ethod D iscussion over storage ½

1.     Short te rm sto rage ½

2.     Long te rm sto rage & precautions ½

3.     D ocumenta tion ½

* Refuelling/D efuelling  procedures 1.     Identifica tion &  knowledge of fue l/grade/octane ½

2.     D iscussion about refuller and sam pling of fuel ½

3.     Pressure /undewing re fue lling ½

4.     Manua l/owerwing  refueling ½ SOA/M 7/S /140

5.     Precautions observed while refueling/defuelling . ½ SOA/M7/S/141 2 49. To know and understand the   re fue lling
&  defuelling procedure  on aircra ft 2 LAB

6.    D ocum enta tion ½

* D eic ing /A nti-icing procedures Ic ing 1

1.     Types o f ic ing ½ SOA/M 7/S /142
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2.     D ifferent methods o f anti-icing ½ S OA /M7/S /143

3.     Pneum atic anti-ic ing ½ S OA /M7/S /144

4.     E lectrical anti-ic ing ½ SOA/M7/S/144A

5.     A lcoha l spray S OA /M7/S /145

6.     Pneum atic D e-icing system  boots/shoes S OA /M7/S /146

* E le c t r i c a l, hy d r a u l i c  &  p n e u m a t i c
ground supp lies . 1.     Source  o f e lectrica l supply 1 S OA /M7/S /147

2.     Source  o f hydraulic supply 1 S OA /M7/S /148

3.     Source  o f pneum atic supp ly 1 S OA /M7/S /149

4.     Knowledge o f above  system 1

5 .     P recautions ob served  while hand ling  a bove
equipment 1 S OA /M7/S /150 2 50.

To  demonstrate  the opera tion o f
electrical(GP U), &  Hydraulic  power test
rig .

2 LA B

6.     Ma intenance o f above equipment 1

* E ffec ts o f environm e nta l co nd i tio n on
a ircraft hand ling  &  opera tion Effects of ic ing  and turbulence ½

Effects of altitude ½

Effects of humid ity, tempera ture , p ressure  &  density ½

11 . [7 .1 8 ] D isa ss e m bly, insp ec tio n, rep a i r
and  assembly techniques

a.  Ty p e s  o f  d e f e c t s  a n d  v i s u a l   
inspection techniques a.     Types o f de fects and visua l inspection 1

C o r ro s i o n  rem oval, assessm ent and
re-protection 1.     Inspection ½

2.     Trea tm ent o f structural parts. ½ 2

3.     Removal of corrosion p roducts ½ 2 51. To  s tud y va r i o us  c o r ro s i o n  c o n tro l
methods 4 LA B

4.     Trea tm ent o f com ponents ½ a.     Tre a tm e nt  o f  a lum i n i um  a l lo y   
corrosion
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T H E O R Y P R A C T IC A L

5 .     A sse ssm e nt o f co rros ion d a m a ge ½ b .    Tre a tm e nt o f a lloy  ste e l co rros ion

6 .     M e tho ds  o f p ro te ctio n c .     Trea tm e nt o f m a gnes ium  a lloy
corro sio n

a .     P re ve ntio n o f co rro s io n ½

b .     Tre atm e nt o f a irc ra ft p arts ½

c .     The co ntro l o f corro sio n ½

b .     Non-destructive inspection techniques
inc lud ing, p e ne trant, rad iog rap hic, e d dy
current, ultrasonic and boroscope m ethods

1 .     O i l a nd  cha lk  p rocesses ½ 1 1 5 2 .
To  study vario us typ es o f ND T m ethod s

a .     O il and  cha lk m e tho d 4 L A B

2 .     P a ne trant d ye  p ro ce ss ½ S O A /M 7 /S /1 5 1 b .     D ye  p e ne trant a nd  flo ure sce nt
m e tho d

3 .     M a gnetic  flaw  d e te c tio n ½ S O A /M 7 /S /1 52 -15 4 c .     M ag netic flaw  d ete ctio n

4 .    F luo rescent p ene tra nt ½

5 .     E ndo sco pe  insp e ctio ns ½ S O A /M 7 /S /1 5 5

6 .     U l t r a s o n i c  f l a w  d e t e c t i o n  a n d  t h i c k n e s s    
m ea sure m e nt ½ S O A /M 7 /S /1 5 6

7 .     Ra d io log ica l e xam ina tio n o f a irc ra ft s truc ture . ½ S O A /M 7 /S /1 5 7

8 .     E d dy curre nt m e tho d ½ S O A /M 7 /S /1 58 -16 0

c .     D i s a s s e m b ly  a n d  r e - a s s e m b ly    
techniq ue s

c .     A s s e m b ly p ro c e d u re s  o f d i s a s s e m b li e s  &
tro ub le  sho oting ½ S O A /M 7 /S /1 61 -16 2 2

d .     Troub le  shoo ting  te chniq ues d .     Theo ry a nd  p rac tice ½ 2

1 4 . [7 .1 9 ] A b no rm a l E ve nts 2

* Ins p e c ti o ns  fo llo w ing  li g htning  s tr ik e  
&  H.I.R .F. p ene tra tion 1 .     Struc tura l insp ec tion ½

a .     W ing s , Fuse la ge ½

b .     E m p e na g e ½

c .     L a nd ing  g e ar ½

d .     E ng ine na ce ll ½ 2 5 3 .

To acq ua int w ith struc tura l insp e ction
p r o c e d u r e s  c a r r i e d  o u t  o n  a i r c r a f t
p a r ts  ( a )  w i n g s  ( b )  e m p e na g e  ( c )
la nd ing  g e ar (d ) e ng ine  na ce lle

4 L A B
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15. [7.20] Maintenance procedure 2

* Maintenance planning 1.     Reliability monitering ½ 2 54.
To become acquaint with Engineering
Statistics report reliability monitoring
etc.

2 LAB

2.     Deffect monitering ½

3.     Remedial measures ½

4.     Inspection ½

5.     Repair ½

6.     Minor repair/major repair ½

7.     Hard time, ontime, condition monitering ½

8.     Staggering the aircraft operation ½

* Modification Procedures 1.     Discussion about modification ½

2.     What is a modification and why it is needed ½

3.     Procedures of documentation ½

4.     To meet operational requirements ½

5.     To remove exsisting deffects in manufacturing 
design ½

6.     Completion & recording ½

* Stores procedures 1.     General requirement & condition ½

2.     Temperature & relative humidity ½

3.     Protective material for storage ½

4.     Use of desicant ½

5.     Raks & bins ½
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6.     Rotation of issue of storage items/components ½

* Certification/Release procedures Issuance of certificate of release ½

1.     Form (Page - F - 88) ½

2.     Method ½

3.     Certificate of maintenance and release ½

* Interface with aircraft operation Discussion on the subject ½

How to deal with operational requirement and trouble
shooting 1

* M a i nt e na nc e , i ns p e c t i o n/q ua l i ty
controle/quality assurance 1.     Quality controle & its manual ½ 2 55.

To become acquaint with different
manuals like Quality Control Manual,
Maintenance System Manual

2 LAB

2.     Quality assurance & its manual ½

3.     Practices & methods ½

4.     Quality controle manager/Dy. manager ½

5.     Quality system/Quality controle cell ½

6.     Quality assurance ½

7.     Quality controle cum assurance manual ½

8.    Quality controle Assurance manual (Appendix G) ½

9.     Quality controle system procedure ½

10.    On the spot check by quality contol team ½
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* Additional Maintenance Procedures Procedure

1.     Service bulletins requiring additional structural
inspection of specific areas at certain intervals ½

2.     Suplimental structural inspection ½

3.     Repair & modification ½

4.     Corrosion precaution and control ½

5.     Repair assesment program ½

* Control of life limited components 1.     Control by reliability method ½

a.     Unschedule removal ½

b.     Confirmed failure ½

c.     Reported failure per 1000 hr. ½

TOTAL NO. OF PRACTICAL HRS.
AT LAB 193

TOTAL NO. OF PRACTICAL HRS.
AT CLASS ROOM 00

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT 00

TOTAL NO. OF PRACTICAL HRS.
IN CLASS ROOM 00

TOTAL NO. OF HRS. (T) 177 TOTAL NO. OF HRS. (P) 193
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1. [8.1] Physics of atmosphere 2

* International standard atmosphere (ISA) Mesosphere, Ionosphere, Exosphere 2 SOA/M8/S/1

* Application to aerodynamics a.     Temperature SOA/M8/S/2

b.     Pressure

c.     Density

d.     Viscosity SOA/M8/S/3

e.     Humidity

2. [8.2] Aerodynamics 2

* Airflow around a body a.     Bernoulli's Principle 3 SOA/M8/S/4

b.     Motion

c.     Velocity & acceleration

d.     Newton's law of motion

e.     Aerofoils SOA/M8/S/5

f.     Lifting surfaces SOA/M8/S/6-7 2 1. To acquaint with lifting surfaces 4 ON
AIRCRAFT

g.     Lift SOA/M8/S/8

h.     Airflow & pressure over aerofoil SOA/M8/S/9

* The te rms : C am b e r, C ho rd , M e a n
A e ro d yna m i c C ho rd , P ro f i le D ra g ,
C e ntre o f P ressure , A ngle o f A ttack,
Wash in & Wash out, F ineness Ratio ,
W ing S hape & A spec t Ratio i nduced
drag

a.     Plan Form 15 SOA/M8/S/10

b.     Sectional Form SOA/M8/S/11

c.     Chord Line SOA/M8/S/12
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*
Boundary layer laminar & turbulent flow,
free streem flow, relative airflow, upwash
& downwash, vortices, stagnation

d.     Mean Camber Line SOA/M8/S/13

e.     Trailing Edge Angle SOA/M8/S/14-
15

f.     Wing Area SOA/M8/S/16 2 2. To acquaint with Aerofoil Terminology 6 ON
AIRCRAFT

g.    Wing Span SOA/M8/S/17

h.    Average Chord SOA/M8/S/17

i.     Aspect Ratio SOA/M8/S/17

j.    Sweep Back Angle SOA/M8/S/17

k.   Mean Aerodynamic Chord SOA/M8/S/17

l.    Dihedral Angle SOA/M8/S/18

m.   Camber SOA/M8/S/19

n.    Chord Line & Angle of Attack SOA/M8/S/20

o.    Centre of Pressure SOA/M8/S/21-
22

p.    Movement of Centre of Pressure

q.    Angle of Incidence SOA/M8/S/23

r.    Parts of an Airplane SOA/M8/S/24-
26

s.   Wings SOA/M8/S/27

t.    Aspect Ratio SOA/M8/S/28

u.    Fineness Ratio SOA/M8/S/29

v.    Profile Drag SOA/M8/S/30

w.    Parasite Drag SOA/M8/S/31

x.    Induced Drag SOA/M8/S/32
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* Thrust, weight, aerodynamic resultant a.     Four forces 3 SOA/M8/S/43

b.     Condition of equilibrium SOA/M8/S/44

c.     Difficulties in balancing the four forces SOA/M8/S/45-
46

d.     For tail plane aeroplnane SOA/M8/S/47

e.     For tail-less aeroplane SOA/M8/S/48

* G enera ti on o f li ft & d rag : A ng le o f
attack, lift coff. , drag coff, polar curve,
stall

a.     Lift coefficient 2 SOA/M8/S/49

b.     Drag coefficient SOA/M8/S/50

c.     Lift/drag ratio curve SOA/M8/S/51

d.     Stalling of aerofoil SOA/M8/S/52

e.     Pitching moment of aerofoil SOA/M8/S/53

*  Aerofoil contamination including ice,
snow first a.    General 2 SOA/M8/S/54 2 3. To acquaint with Pneumatic de-icing

system. 4 ON
AIRCRAFT

b.    Icing effects

c.    Thermal anti-icing system SOA/M8/S/55

d.    Anti-icing using engine bleed air SOA/M8/S/56

3. [8.3] Theory of flight 2

*  Relationship between lift, weight, drag
& thrust a.    Thrust/drag/centre of gravity. 3 SOA/M8/S/57-58

b.    Power available & required curves SOA/M8/S/59

c.    Maximum level flight speed SOA/M8/S/60

d.    Minimum level flight speed
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* Steady state flights performance a.     Steady level flight 2 SOA/M8/S/61

b.     Pitching moment SOA/M8/S/62

c.     Variation of speed in level flight SOA/M8/S/63

d.     Attitude in level flight SOA/M8/S/64

e.     Effect of weight on level flight SOA/M8/S/65

* Glide ratio a.     Climbing 4 SOA/M8/S/66

b.     Forces in the climb SOA/M8/S/67

c.     Angle of climb SOA/M8/S/68-
69

c.     Various climb speed SOA/M8/S/70-
72

e.     Effects of a steady wind on climb

f.     Gliding SOA/M8/S/73

g.     Wrong airspeed steepens the glide SOA/M8/S/74

h.    Flaps steepens the glide SOA/M8/S/75

i.     Reduced weight doesnot change glide angle SOA/M8/S/76-
78

j.    Gliding distance over ground

k.    Estimation of gliding distance in still air.

l.    Flatten the descent by increasing power SOA/M8/S/79-
80

m.    Effect of wind on glide SOA/M8/S/81

n.    Effect of weight on glide SOA/M8/S/82

o.    Effect of weight on endurance

p.    Gliding angle SOA/M8/S/82
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* Theory of the turn a .     Equation o f co-o rdina ted  turn 2 S OA/M 8/S /83

b .     Skidd ing

* Influe nc e o f lo a d fa c to r : S ta ll, f li g h t
enve lope &  structura l lim ita tions a .     Lift fo rm ula  &  the sta ll 2

b .     E ffect o f weight on the sta ll S OA/M 8/S /84

c.     W ing  tip  s talling S OA/M 8/S /85

d .     Me thods o f p reventing tip  s talling

e .     Tra iling -edge  vo rtices S OA /M 8/S /86-
87

f.     W ing tip  vo rtices S OA /M 8/S /88-
89

* L ift Augm entation a .     Introduction 4

b .     P rincipal method in use S OA/M 8/S /90

c.     S la ts S OA/M 8/S /91

d .     Autom atic sla ts

e .     Use  o f sla ts S OA/M 8/S /92

f.     A ircra ft s lat 2 4. To  a c q ua i n t w i t h l i f t a u g m e n ta t i o n
devices 6 ON

AIRC RA FT

g.     Sta lling  with s lat

h.     Variab le wing area

i.     Variab le  cam ber

j.    F laps S OA /M 8/S /93-
97

k.    A ction of flaps S OA/M 8/S /98

l.    Types o f flaps S OA/M 8/S /99

m .    E ffect of flap  on L/D  ratio

n.    Use of flap for take-o ff S OA /M 8/S /100
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o .    Ra is ing  the flap  in flight S OA /M 8/S /101

p .    A dvantages o f flaps

q .    D isadvnatage  o f flaps

r.    S lo tted  aero foils S OA /M 8/S /102

s.    Theo ry S OA /M 8/S /103

t.    Types o f s lot S OA /M 8/S /104

u.    F ixed  s lot S OA /M 8/S /105

v.    Use of s lo t S OA /M 8/S /106

4. [8.4 ] F light stab ili ty &  dynamics a .     Sta tic  s tab ili ty 6 S OA /M 8/S /107 2

* L o ng i t ud i na l , la t e ra l &  d i re c t i o n a l
s tab ili ty b .     Longitud inal s tabili ty S OA /M 8/S /108

c.     La tera l s tab ility S OA /M 8/S /109

d .     D irec tiona l stab ili ty S OA /M8 /S /110

e .     Facto rs affecting longitudinal stabili ty S OA /M 8/S /111

f.     Sta tic m arg in &  neutra l po int S OA /M8 /S /112

g .     Facto rs affecting la te ra l s tab ili ty S OA /M8 /S /113 -
115

h.     Facto rs affecting directiona l s tab ili ty S OA /M8 /S /116 -
122

i.     Spiral divergence S OA /M 8/S /123

j.    D irec tional divergence S OA /M 8/S /124

k.    D utch roll S OA /M 8/S /125
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l.    Ae rodynamic balancing S OA /M8/S /126-
130

m .    A ero -e lastic  e ffects S OA /M8/S /131-
132

n.    A dve rse  yaw S OA/M 8/S /133-135

T OTAL  N O. OF PR AC TIC AL H R S. IN
C LAS S R OOM 00

T OTAL  N O. OF PR AC TIC AL H R S.
AT  LAB 0

T OTAL  N O. OF PR AC TIC AL H R S.
ON  AIR C R AFT 20

T OTAL  N O. OF PR AC TIC AL H R S. IN
AIR  IN D IA 00

TOTAL N O. OF  H R S. (T) 50 TOTAL N O. OF  H R S . (P ) 20
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1. A ir Law 1.     A ircra ft Acts &  Rules 8 SOA/M10 /S /1-15 2

2. A irworthiness Requirements 1.     Introduction to C ivil Avia tion Requirements 1 2

2 .     C A R S ection - 2, Se ries - B , Part - I 3 SOA/M 10 /S /26-27 3 2 1. To b e c o m e a c q ua i n t w i th m i n i m um
eq ipm ent list, em ergency cheklists  e tc. 3 ON

AIRC RA FT

3.     C A R S ection - 2, Se ries - C , Part - I 3 SOA/M 10 /S /30-33 3

4 .     C A R 145 7

5 .     C A R M 6

6 .   C A R Section - 2 , Se ries - E , P art - I 2 SOA/M 10 /S /52-62 4 2 2.
To  b e c o m e a c q u a i n t w i t h d i f f e re n t
m a nua ls  li k e Qua li ty C o ntro l M a nua l,
M a intenance  System  M anua l e tc.

3 ON
AIRC RA FT

7.   C A R 21 8

8 .   C A R Section - 2 , Se ries E , P art - V I 1 SOA/M 10 /S /68-69 2 3. To becom e acq ua int w ith eng ineering
sta tis tics  report, Re liab ility reports etc 3 ON

AIRC RA FT

9.   C A R Section - 2 , Se ries E , P art - V III 1 SOA/M 10 /S /68-69 2

10 .   C A R S ection - 2, Se ries - E , Part - X I 2 SOA/M 10 /S /72-74 2

11 .   C A R S ection - 2, Se ries - E , Part - X II 3 SOA/M 10 /S /75-76 2

12 .   C A R - 147 7 S OA /M 10 /S /S /77 -81 2

13 .   C A R- 147  (Basic) 5

3. A irworthiness Requirements - II 1.   C AR Section - 2 , Se ries - F, P a rt - I 2 S OA /M10/S /1 -3 2 2 4.
To u n d e r s t a n d  t h e  p l a c e m e n t o f
re g is tra tion &  na tio na li ty m a rk ing  o n
a ircra ft

2 ON
AIRC RA FT

2.   C A R Section - 2 , Se ries - F, P art - III 2 SOA/M 10 /S /13-20 2

3 .   C A R Section - 2 , Se ries - F, P art - V II 1 S OA /M 10 /S /22 2

4 .   C A R Section - 2 , Se ries - F, P art - X III 1 SOA/M 10 /S /38-42 2

5 .   C A R Section - 2 , Se ries - F, P art - X IV 1 2

6 .   C A R Section - 2 , Se ries - F, P art - XV 1 SOA/M 10 /S /47-50 2 2 5. To  become acquaint w ith a ircra ft flight
m anual 2 ON

AIRC RA FT

7.   C A R Section - 2 , Se ries - F, P art - XX 1 SOA/M 10 /S /60-64 2

8 .   C A R Section - 2 , Se ries - F, P art - XX II 1 SOA/M10 /S /66 -71 2
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9.   CA R Section - 2 , Series - F, P art - XX III 1 2

10.   CA R S ection - 2, Series - H, Part - II 1 2

11.   CA R S ection - 2, Series - H, Part - III 1 2

12.     C AR S ection - 2 , S eries - I, P art - II 2 SOA/M10/S/76-94 2 6. To a c q u a i n t w i th the p la c e m e n t o f
various instruments fitted on aircraft. 1 ON

AIRC RA FT

13.     C AR S ection - 2 , S eries - I, P art - V 2 SOA/M10/S/96-99 2

14.     C AR S ection - 2 , S eries - I, P art - V I 1 SOA/M10/S/
103-104 2

15.     C AR S ection - 2 , S eries - I, P art - V II 1 SOA/M10/S/
105-111 2

16.     C AR S ection - 2 , S eries - I, P art - V III 1 SOA/M10/S/
112-116 2

17.     C AR 66 9 2

18.   CA R S ection - 2, Series - L , P art - V II 1 SOA/M10/S/
126 2

19.   CA R S ection - 2, Series - L , P art - IX 1 2

20.   CAR S ection - 2, S eries - L , Part - X I 1 SOA/M10/S/
134 2

21.   CAR S ection - 2, S eries - L , Part - X V 2 SOA/M10/S/
136 2

22.   CAR S ection - 2, S eries - L , Part - X VI 1 SOA/M10/S/
145-146 2

23.   CAR 66 S ection - 2 , S eries - M, P art - I 1 SOA/M10/S/
147-151 2

24.   CAR S ection - 2, S eries - O, Part - V I 1 SOA/M10/S/
214-219 2 7. To acquaint with operation manual 2 ON

AIRC RA FT

25.   CAR S ection - 2, S eries - O, Part - X IV 1 SOA/M10/S/
228-229 2

26.   CAR S ection - 2, S eries - R, Part - II 1 SOA/M10/S/
232-233 2

27.   CAR S ection - 2, S eries - R, Part - IV 2 SOA/M10/S/
235-236 2

28.   CAR S ection - 2, S eries - T, P art - II 2 SOA/M10/S/
249-253 2

29.   CAR S ection - 2, S eries - X , Part - II 1 SOA/M10/S/
254-258 2

30.   CAR S ection - 2, S eries - X , Part - III 1 SOA/M10/S/
259-264 2

31.   CAR S ection - 2, S eries - X  P art - IV 1 SOA/M10/S/
265-274 2

32.   CAR S ection - 2, S eries - X , Part - V I 2 SOA/M10/S/
276-281 2 2 8. To acquaint with various log books 2 ON

AIRC RA FT
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33.   CAR Section - 2, Series - X, Part - VII 1 SOA/M10/S/
282-304 2 2 9. To acquaint with various documents to

be carried on board 2 ON
AIRCRAFT

34.   CAR Section - 2, Series - X, Part - VIII 1 SOA/M10/S/
305-309 2

35.   Airworthiness Advisory Circulars (AAC) &
Aeronautical Information Circulars (AIC). 5 SOA/M10/S/88-89 2 2

TOTAL NO. OF PRACTICAL HRS.
AT LAB 0

TOTAL NO. OF PRACTICAL. ON
AIRCRAFT 20

TOTAL NO. OF PRACTICAL HRS. IN
CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS. IN
AIR INDIA 0

TOTAL NO. OF HRS. (T) 112 TOTAL NO. OF HRS. (P) 20
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T HE ORY P R AC T IC AL

1. [9.1 ] Genera l Introduction 1 2

Murphy's law

Meaning  o f hum an facto r

D isciples o f hum an facto r

C onceptual m ode l o f hum an facto r

a .  Shell mode l SOA/M9/S/1 2 1. D emonstrate  the  d iffe rent angles o f
shell mode l. 1 C LAS S

ROOM

b.  Incidents a ttributab le  to  hyman factor

2. [9.2 ] Hum an perfo rmance and lim ita tions * V ision 1 .5 SOA/M9/S/2 2

a.  Light SOA/M9/S/3 2 2. To understand factors effecting safety of a/c
operation which depends on light 1 C LAS S

ROOM

i. C haracte ristics &  m anagement

ii. C olour

* E ye

a.  Physio logy SOA/M9/S/4

b .  Farsightedness &  sorts ightedness SOA/M9/S/5

* Hearing

a .  Vo ice  &  the speech mechanism SOA/M9/S/6 2 3.
To understand facto rs effecting  sa fe ty
o f a /c opera tion which depends on
human ab ility to  p roduce &  hear sound

1 C LAS S
ROOM

b.  Hearing de ficiencies SOA/M9/S/7

* Inform ation Processing

a.  Sensing

b.  Perception

c.  Mode l o f the  human info rmation p rocessing
system SOA/M9/S/8

d .  A ttention

* M emory 0 .5

a .  Short te rm memory SOA/M9/S/9
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b.  Long term memory

c.  Memory enhancement

d.  Effect of sleep & age

e.  Continuous and serial activities

* C laustrophobia 0.5

a.  Environment tolerances

b.  Physical access

3. [9.3] Social Psychology * Responsibility 0.25 SOA/M9/S/10 1 1 4. Various factors of social psychology
effecting the airworthiness of aircraft 1 CLASS

ROOM

a.  Individual to organisation

* Motivaton and de-motivation 0.25

a.  Approach to motivation SOA/M9/S/11

b.  Complacency, professionalism & discipline

c.  Influency motivation at work

* Peer pressure 0.5

Cultural issues

* Team working 0.25

* Management and supervision 0.5

a.  Management contribution to safety

b.  Four Ps SOA/M9/S/12

c.  Risk management SOA/M9/S/13

* Leadership 1

a.  Meaning of leadership

b.  Characteristics of a leader

c.  Task and problems of a leader
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4. [9.4] Factors A ffecting Performance * F itness/Health 0.5 SOA/HF/S14 2

a.  Definition of fitness 2 5.
Various factors of health, stress,
workload, sleep, alcohol etc. affecting
the aviation personnel

1 CLASS
ROOM

b.  Factors affecting fitness

* Stress 0.5

a.  In aviation

b.  Domestic influences

* S leep and fatigue, shiftwork 1

a.  Fatigue

b.  Body rhythm disturbance

c.  Sleep

* A lcohol, medicaiton, drug abuse 0.5

a.  Alcohol

i.  Performance

ii.  Metabolism

iii.  Safety

* Workload 0.25

a.  Overload

b.  Underload

*   Time pressure & deadlines

5. [9.5] Physical Environment * Noise &  fumes 1 SOA/M9/S/15 1

a.  Definition of noise

b.  Sources

c.  Effects
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* Illumination 0.5

a.  Nature of quantity

b.  Glare 2 6. Factors of environmental conditions
effecting the aviation personnel. 1

* C limate and temperature 2

a.  Controlling or temperature

b.  Human generate heat

c.  Physicological effects of temp.

d.  Cold temp.

e. Humidity

* Motion and V ibration 0.5

a.  Definition of vibration

b.  Operational significance

c.  Protection

* Working environment 0.5

a.  Stress

6. [9.6] Tasks a.  Physical work 1 SOA/M9/S/16 1

b.  Repetitive tasks

c.  Visual inspection

d.  Complex systems 0.5

7. [9.7] Communication * W ithin and between teams 1 SOA/M9/S/17 2

a.  Types of communicaiton
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b.  Verbal communication 2 7.

a. Acquaint with need of clear &
precise communication methods.

b. Demonstration of proper
communication skills.

1 CLASS
ROOM

c.  Body language

d.  Word intellegibility

* Work logging and according 0.5

a.  Documentation

b.  Manuals, handbooks and technical papers

c.  Questionnaires and forms SOA/M9/S/18

* Keeping up to date, currency 0.5

Dissemination of information

8. [9.8] Human Error * Error model and theories 1 SOA/M9/S/19 2

a.  Error rates

b.  Accident pronencess SOA/M9/S/20

* Types of errors in maintenance tasks 0.5

a. Random, systematic and sporadic SOA/M9/S/21

b.  Ommission, commision and substitution

c.  Reversible and Irreversible

* Implication of errors 0.5

a.  Errors and their consequences

* Avoiding and managing errors 0.5

a.  Two pronged attack

9. [9.9] Hazards in the workplace * Recognising and avoiding hazards 0.5 SOA/M9/S/22 2

a.  Conduct or investigation
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* Dealing with emergencies 1

a.  Reporting and preventive action

b.  Structure of report

c.  Accident prevention

TOTAL NO. OF PRACTICAL HRS.
AT LAB 0

TOTAL NO. OF PRACTICALS HRS.
ON AIRCRAFT/SOA 0

TOTAL NO. OF PRACTICALS HRS.
IN CLASS ROOM 7

TOTAL NO. OF PRACTICALS HRS.
IN AIR INDIA 0

TOTAL NO. OF HRS.(T) 21 TOTAL NO. OF HRS .(P) 7
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1. [3.1] Electron theory 1.     Electron theory 0.5 SOA/M3/S/1 1

* Structure & dis tribution of electrical
charges withing atoms, molecules, ions,
compounds.

2.     Structure & distribution of electrical charges
within 0.5 SOA/M3/S/2

a.     Atoms

b.     Molecules

c.     Ions

d.     Compounds

* Molecular structure of conductors, semi-
conductors & insulators 3.     Molecular structures of 0.5 SOA/M3/S/3

a.     Conductors 0.5

b.     Semiconductors

c.     Insulators

2. [3.2] Static electricity & conduction

* Sta t i c e lec tr i c i ty & d i s tr i but i on o f
electrostatic charges 1.     Static electricity 0.25 SOA/M3/S/4 2

2.     Distribution of electrostatic charges. 0.25 SOA/M3/S/4

* E le c tro s ta t i c la ws o f a ttra c t i on &
repulsion 3.     Electrostatic laws 0.5 SOA/M3/S/5

a.     Attraction

b.     Repulsion

* Unit of charge, and coulmb's law 4.     Units of charge 0.25

5.     Coulmb's law 0.25

* Conduction of electricity in solids,
liquids, gases & a vacuum. 6.     Conduction of electricity in 0.5
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a.     Solids

b.     Liquids

c.     Gases

d.     Vacuum

3. [3.3] Electrical terminology Electrical Terminology 2 2 1.
To understand the feasibility of Electrical
t e r m i no l o g y a n d c o m p o n e n t s i n
(AC/DC) circuits.

1 LAB

* The following terms, their units & factors
affec ting them:- potentia l d i fference ,
e lec tromotive force , voltage current,
resistance, charge, conductance, conventional
current flow, electron flow.

1.     Introduction of the following terms, units &
factors affecing them 2 2. To kno w and unde rs tand the b as ic

electrical circuit 1 LAB

a.     Potential difference 0.25 SOA/M3/S/6

b.     Electromotive force 0.25 SOA/M3/S/6

c.     Voltage, current, resistance, conductance and
charge 0.25

d.     Conventional current flow & electron flow 0.25 SOA/M3/S/7

4. [3.4] Generation of electricity 1

* Production of electicity by the following
methode : light, heat, friction, pressure,
chemical action, magnetism & motion

1.     Production of electricity by the following
methods 1

a.     Light, heat

b.     Friction, pressure

c.     Chemical action

d.     Magnetism, motion
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5. [3.5] DC sources of electricity 2 2 3. To become acquaint with 1 LAB

* Construction & basic chemical action
of primary cells 1.     Construction & basic chemical action of 2.5 a.     Lead acid battery

a.     Primary cell and secondary cell SOA/M3/S/8 b.     Alkaline battery

* Secondary cells, lead acid cells, nickel
cadmium b.     Lead acid cells SOA/M3/S/9 2 4. To peform charging and discharging of

a.     Lead acid cell 1 LAB

c.     Nickel cadmium cell SOA/M3/S/10 b.     Nickel cadmium cell

* Alkaline cells d.     Alkaline cells SOA/M3/S/10

* Internal resistance & its effect on a
battery 2.     Internal resistance and its effect on a battery 0.5 SOA/M3/S/11 2 5. To find the i nte rna l re s is ta nce o f a

battery. 1 LAB

* Cell connected in series & parallel 3.     Cells connection in 1 SOA/M3/S/12

a.     Series

b.     Parallel 2 6. To pe rfo rm the s e ri es a nd p a ra lle l
arrangement of cell. 1 LAB

* Construction, materials & operation of
thermocouple

4 .     C ons truc t ion,  ma te ri a ls  &  ope ra ti on o f
the rmoc oup le s 1

* Operation of photocells 5.     Operation of photocells 1

6. [3.6] DC circuits

* Ohms law, Kirchoff's Voltage laws &
Current laws 1.     Ohm's law 0.5 SOA/M3/S/13 2 2 7. To verify ohm's law 1 LAB

2.     Kirchoff's law's 1.5 SOA/M3/S/14

a.     Voltage law 2 8. To verify Kirchoff's voltage law 1 LAB

b.     Current law 2 9. To verify Kirchoff's current law 1 LAB

* Calculations using the above laws to
find resistance voltage & current.

3 .     C a lcula ti on us ing the ab ove laws to f ind
resistance, voltage & current. 2.5

* Significance of the internal resistance of
a supply.

4.     S ignificance of the internal resistance of a
supply 1.5
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7. [3.7] Resistance / Resistor

a. * Resistance & affecting factor 1.     Resistance & affecting factors 1 2

* Specific resistance 2.     Specific resistance

* R e s i s t o r s c o lo ur c o d e , v a lue s &
to le rances, p re fe rred va lues, wattage
ratings

3.     Resistance colour coding 1 SOA/M3/S/15 2 10.
U s i ng m ult i m e te r fo r m e a s ur i ng &
c o mp a ring va lue o f re s i s tanc e wi th
those written in colour code

2 LAB

a.     Values & tolerances

b.     Preferred values,  wattage ratings

* Resistors in series & parallel 4.     Resistors in series & parallel 1 SOA/M3/S/16 2 11. To perfo rm d i ffe rent a rrangement o f
resistors, voltage and current. 2 LAB

* C alcula tion o f tota l res istance using
series, parallel & series parallel combinations 5.     Calculation of total resistance using 1

a.     Series

b.     Parallel

c.     Series & parallel

* Operation & use of Potentiometers &
Rheostats

6 .     O pe ra ti o n a nd  us e  o f p o te nti o me te rs  &
rhe o s ta ts 1 SOA/M3/S/17

2

2

12.

a.    To compare the emf of two given
primary cells using a potentiometer.

b.    To determine the internal resistance
of a primary cell using potentiometer

2

2

LAB

* Operation of Wheatstone Bridge 7.     Operation of wheatstone bridge 1 SOA/M3/S/18 2 13. To find the unknown resistance         using
Wheatstone Bridge 1 LAB

b.

* P o s i t i ve & ne g a t i ve te m p e ra ture
cofficient conductance.  Fixed resistors,
stability tolerance & limitation, methods of
construction

1 .    Positive & negative temperature coeffic ient  of
conductance 0.5 SOA/M3/S/19 1

2.     Fixed resistors 1.5 SOA/M3/S/19 1 14.
To i d e n t i f y t h e d i f f e r e n t t y p e s o f
resistors and to classify  by their color
codes.

1 LAB

a.     Stability

b.     Tolerance

c.     Limitations

d.     Methods of construction SOA/M3/S/20
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* Variable resistors, thermistors, voltage
dependent resistors

3.     Variable resistor thermistors, voltage dependent
resistors 1.5 SOA/M3/S/21-

22

2

2

15.

16.

To identify different types of thermistor

To pe rfo rm vo ltage re gula tio n us ing
variable resistor.

2

1
LAB

* Construction of potentiometer & rheostat 4.     Construction of potentiometers & rehostat 0.5 2 17. To perform rheostat used as a potential
d i v i d e r 1 LAB

* Construction of Wheatstone Bridge 5.     Construction of Wheatstone Bridge

8. [3.8] Power 1a.    Power 2.5 2 2 18. To measure the single phase AC
power by using wattmeter 1 LAB

* Power, work & energy (Kinetic & Potential) b.     Work

c.     Energy (Kinetic &  Potential)

* D issipation of power by a resistor 2.     Dissipation of power by a resistor 0.5 2 19. To measure the dissipa tion o f  power
across a known resistor 1 LAB

* Power formula 3.     Power formula 0.5

* Ca lculations involving power, work &
energy 4.     Calculations involving power, work & energy 1

9. [3.9] Capacitance /Capacitor

* Operation & function of capacitor 1.     Operation & function of a capacitor 0.5 SOA/M3/S/23 2 2 20. To  identify  various types of capacitors 1 LAB

* Factor affecting capacitance, area of plates,
distance, no. of plates, dielectric 2.     Factor affecting capacitance 1

a.     Area of plates

b.    D istance between plates

c.     Number of plates

d.     Dielectric

* D ie lectric constant, work ing voltage ,
voltage rating

3 .     D ielectric constant work ing voltage, voltage
rating 1

* Capacitor types, construction & function 4.     Capacitors types 1 SOA/M3/S/24-
25

a.     Constructions

b.     Functions
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* Capacitor colour coding 5.     Capacitor colour coding 1 SOA/M3/S/26 2 21. To classify capacitors with their colour
coding 1 LAB

* Calculations of capacitance and voltage
in series & parallel circuits 6.      Calculations of capacitance & voltage 1 SOA/M3/S/27

a.     In series circuit

b.     In parallel circuit

* Exponential charge & discharge of a
capacitor& time constants

7 .     Exponential charge and discharge of a capacitor,
time constants 1.5 SOA/M3/S/28 2 22. To perform charging and discharging of

a capacitor 2 LAB

* Testing of capacitors 8.     Testing of capacitors 0.5

10. [3.10] Magnetism

a. * Theory of magnetism a.    Faraday's law 2.5 2

b.    Permeability

c.    Magnetic flux SOA/M3/S/29 23. To perfo rm induced emf & current by
using magnetic flux variation 1 LAB

d.   Magnetic field intensity

* Properties of a magnet Characteristics of lines of magnetic flux 1

* Action of magnet suspended in the
Earth's magnetic field a.    Magnetic axis and geographic axis 1

b.    Cause of earth's magnetism SOA/M3/S/30 24. To perform magnetisation and
demagnetisation in conductors 1 LAB

c.    Magnetism of earth's magnetic field

* Magnetisation and demagnetisation a.    Magnetisation 1.5

b.    Magnetisation curves

c.    Demagnetisation

* Magnetic shielding a.    Shielding principle 1.5

b.    EMI/RFI gaskit design

c.    EMI/RFI Pressure gaskit design

* Various types of magnetic material a.    Magnetic moment of atoms 2.5 2 25. To classify magnetic materials 1 LAB

b.    D iamagnetic material SOA/M3/S/31

c.    Paramagnetic material SOA/M3/S/32

d.    Ferromagnetic material SOA/M3/S/33
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T H E O RY P R AC T IC A L
* E lec tro m ag nets  constructio n and
p rinc ip le s o f o p era tio n a .   S o le no id 1 .5

b .   R e la ys

H and cla sp rule s to  de term ine : m a g ne tic
fie ld  a round current carrying  cond uc tor a .   L e ft hand  rules 1 2 2 6. To  d e rte rm ine  m a g ne ti c  fi e ld  a ro und

curre nt ca rry co nduc to rs 1 L A B

b .   R ig ht ha nd rule s S OA /M 3/S /34

   b.

* M ag ne to m o tive  fo rce , fie ld  stre ng th,
m a g ne tic flux d ens ity, p erm ea b ili ty,
hys tere s is  lo o p, re tentivi ty, co e rc ive
fo rce  re luc ta nce , sa tura tio n po int, e d dy
curre nts

a .   M a g ne tom o tive  fo rce 1 .5 2

b .  F ie ld  streng th,

c .   M a g ne tic flux d es ity

d .   P erm e a bi li ty

e .   H ys tere sis  lo op

f.    Re tentivi ty S OA /M 3/S /35

g .   C o e rcive  fo rce  re luc ta nce

h.   S atura tion p o int

i.   E dd y curre nts

P re cautions fo r ca re  and sto rag e  o f
m a g ne ts P re ca utio ns  fo r care  a nd  s tora g e o f m ag nets 0 .5

11. [3 .11 ]Ind uc tance /Ind ucto r 2

* F ara da y's La w a .   F irs t law 0 .5

b .   S econd  la w

* A ction o f inducing  a  vo lta ge  in a
cond uc tor m o ving in a  m ag netic  fie ld D yna m ica lly ind uced  e .m .f. 0 .5 2 2 7. To p e r f o r m  i n d u c e d  v o la t a g e  i n a

co nd ucto r m o ving  in a  m a g ne tic  fie ld 1 L A B

* Induc tio n princip les a .   R ea ltio n b etw ee n m a g ne tism  &  e le c tric i ty 0 .5 S OA /M 3/S /36

b .   P ro d uc tio n o f ind uce d  e .m .f. &  curre nt S OA /M 3/S /37

* E ffe c ts  o f the  fo llo wing on the
m a g nitude  o f a n ind uce d vo ltag e :
m a g ne tic fie ld  stre ng th, ra te  o f cha ng e
o f flux, num be r o f cond uc tor turns

a .   Induce d  vo lta ge 2 2 2 8. To  d e rte rm ine ind uce d vo lta ge  by unsing
d iffe re nt num b er o f co nd ucto r turns 1 L A B

b .   M a g ne tic fie ld  stre ng th

c .   Ra te  o f cha ng e  o f flux

d .   num be r o f conduc tor turn
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* Mutual induction Mutual induction 0.5 S OA/M3/S /38

* The effect the ra te of change of
primary current and mutual inductance
has on induced vo ltage

Mutually induced e.m.f. 0 .5 2 29. To perform mutual induction by varia tion
of current in two co ils 1 LA B

* Factors a ffecting mutua l inductance:
number o f turns in co il, physica l size o f
coil, permeability o f coil, position o f
coils with respect to  each other

a.  Coefficient of mutua l inductance 1.5

b.   Number o f turns in co il

c.   Physica l size of co il

d .   P ermeability of co il

* Lenz's Law and polarity determining
rules a.   Lenz's law 0.5 S OA/M3/S /39

b.   P olarity determining rules

* B ack emf, self induction a.   B ack emf 0.5

b.  Se lf induction S OA/M3/S /40 2 30. To p e r fo r m s e l f  i n d u c t i o n b y e m f
induced in a  coil 1 LA B

* S aturation po int S aturation po int 0 .5

* P rincip le  uses of inductors Uses of inductors 0.5 2 31. To acquaint with uses of inductors 1 LA B

12. [3.12] DC  motor/generator 2

* B asic motor &  generator theory 1.     Basic motor &  generator theory 2.5 S OA/M3/S /41

* Construction & purpose of components
in DC generator 2.     DC  generator 2.5 S OA/M3/S /42

a.     Construction 2 32. To become familiar with constructional &
operational details o f DC  genrator. 1 LA B

b.     Purpose of its components

c.     Types of armature winding(Lap and wave winding)

d.     Types of D C generator S OA/M3/S /43

i.     S eperately excited 2 33. To determine & draw the characterisitics o f
separate ly excited generator. 1 LA B

ii.    S e lf excited 2 34. To determine & draw the characteristics o f
se lf excited generator. 1

* Operation of factors a ffecting output &
direction of current flow in DC  generators 3a.    Operation of D C shunt generator 2.5 S OA/M3/S /44 1 35. To  f i nd  the  m a g ne ti za t i o n   

characteristics o f D C  shunt gene rator 1 LA B

b.     Factors affecting

i.     Output power 2 36. To  p e r fo rm  lo a d  te s t o n shunt
g e ne ra to r 1 LA B
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ii.    D irection of current flow in DC generator

* Operation of factors affecting output
p o we r, to rq ue, spe e d & d i re c ti o n o f
rotation of DC motors

4.     DC motor 2.5 SOA/M3/S/45

a.     Operation

b.     Factor affecting

i.     Output power

ii.    Torque speed SOA/M3/S/46-
47

iii.   Direction of rotation

* Series wound, shunt wound & compound
motors 5.     Types of DC motors 2.5 SOA/M3/S/48 2 37. To become faimiliar with various type

of D.C. Motor. 1 LAB

a.     Series wound

b.     Shunt wound 2 38. To determine & draw the characterstics of
shunt wound motor 1 LAB

c.     Compound wound 2 39. To determine & draw the characteristics of
compound wound motor 1 LAB

* Starter generator construction

13. [3.13] AC Theroy 2

* Sinusoidal wave forms, phase, period,
frequency cycle 1.     Sinusoidal waveform 2.5 SOA/M3/S/49 2 40. To see an sinusoidal wave form on CRO

and find the 2 LAB

a.     Phase a.    Phase

b.     Period b.     Voltage

c.     Frequency c.     Frequency

d.     Cycle

* Instantaneous, average, RMS, peak,
peak to peak current values & calculation
of these va lues in re la tion to vo ltage,
current & power

2a.    Instantaneous value 2.5 SOA/M3/S/50

b.     Average value SOA/M3/S/51

c.     Root mean square SOA/M3/S/52

d.     Peak to peak current

e.     C a lcula tio ns o f these va lue in re la ti o n to
voltage, current & power

* Triangular/square waves 3.     Triangular/square waves 2.0 SOA/M3/S/53 2 41. To trace the Square wave form and
triangular wave form on CRO. 3 LAB
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* Single and three-phase principle 4.     Single and three phase principles 2.5 SOA/M3/S/54-
55

14. [3.14] Resistive (R), Capacitive (C),
Inductive (L), circuits. 2

* Phase relationship of voltage & current
in L, C & R 1.     Phase relationship of voltage & current in 2.5 SOA/M3/S56-

57

a.     Inductive circuit

b.     Capacitive circuit

c.     Resistive circuit

* R, L, C circuits parallel, series & series
parallel 2.     Circuit of LCR 2.5 SOA/M3/S/58

a.     Series

b.     Parallel

c.     Series & parallel

* Power dissipation in L, C  & R circuit 3.     Power dissipation in L, C & R circuit. 2.5

* Impedance, phase angle, power factor &
current calculations 4a.    Impedance 2.5 SOA/M3/S/59-

60

b.     Phase angle

c.     Power factor

d.     Current calculation in L, C & R circuit

* True power, apparent power & reactive
power calculations 5.    D ifferent power in an ac circuit 2.5 SOA/M3/S/61 1 42. To find the value of an AC circuit 3 LAB

a.     True power 1.     True power

b.     Apparent power 2.     Apparent power

c.     Reactive power 3.     Reactive power

d.     Their calculations
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15. [3.15] Transformer 2

* Transformer construction principles &
operation 1a.    Transformers construction 2 SOA/M3/S/62-

63 2 43. To become familiar with construction of
transformer 1 LAB

b.     Operation principles

* Tra ns fo rm er lo sses & me tho d s fo r
overcoming them

2.     Transformer losses & methods for overcoming
them. 2

*  Transformer action under load & no
load condition 3.     Transformer action 2 SOA/M3/S/64 2 44. To perform transformer verification  of

transformation ratio 1 LAB

a.     No load 2 45. To  p erfo rm  no  lo ad  te st o n a  
transformer 2 LAB

b.     Short Circuit 2 46. To perform short circuit test on a
transformer 2 LAB

c.     Load 2 47. To perform load test on a transformer 2 LAB

* P o wer tra ns fe r, e ffi c i e ncy, p o la ri ty
markings 4a.    Power transformer 2

b.     Efficiency

c.     Polarity markings 2 48. To perform polarity test of single phase
transformer 2 LAB

* Calculation of line & phase voltage &
current 5.     Calculation of 2

a.     Line voltage & current

b.     Phase voltage & current

* Calculation of power in a three phase
system 6.     Calculation of power in three phase system 2 SOA/M3/S/65-

66

* Primary & secondary current, voltage,
turns ratio

7.     Primary & secondary current, voltage turns
ratio. 0.33

* Power efficiency 8.    Power efficiency 0.33

* Auto transformer 9.    Auto transformer 0.34 SOA/M3/S/67

16. [3.16] Filters 1

* Operation, application & uses of the
filters following filter's. 1.     Operation, application & uses of following filters 2 SOA/M3/S/68-

69 1 49. To perform the test on a 4 LAB

* Low pass, high pass, band pass, band
stop a.     Low pass a.     Low pass filter

b.     High pass b.     High pass filter
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c.     Band pass c.     Band pass filter

d.     Band stop d.     Band stop filter

17. [3.17] AC generators 2

* Rotation of loop in a magnetic field &
waveform produced

1.     Rotation of loop in a magnetic field & waveform
produced 2.5

* Operation & construction of revolving
a rm a ture & re vo lvi ng fi e ld typ e A C
generator

2.     Operation & construction of revolving armature
& revolving field type generator 2.5 SOA/M3/S/70 2 50. To  b e c o m e  fa m i l i a r  w i th  a n

alternator. 1 LAB

* Single phase, two phase & three phase
alternator 3.     Types of alternator 2.5 SOA/M3/S/71 2 51. To draw the characterstics of an AC

generator 2 LAB

a.     Single phase

b.     Three phase
2

2

52.

53.

To draw the SCC of an alternator

To draw the OCC of an alternator

2

2
LAB

* Three phase star & delta connections
advantages & uses 4.     Three phase connections its advantage & uses 2 SOA/M3/S/72 2 54. Determine the characteristic of an

alternator on three phase load 2 LAB

a.     Star connection

b.     Delta connection and uses

* Permanent magnet generators. 5.     Permanent magnet generators 0.5

18. [3.18] AC Motors 2

* Construction, principles of operation &
characteris ti cs of AC synchronous &
induction motors both single & poly phase

1a.    Construction, principles of  operation

i.     AC synchronous motor (single phase & three
phase) 0.5 SOA/M3/S/73

ii.    AC induction motor (single & three phase) 0.5

b.     Characteristics of 0.5

i.     AC synchronous motor

ii.     AC induction motor SOA/M3/S/74-
75

2

2

55.

56.

Draw the characteristics of single phase
induction motor.

Draw the characters of 3-phase
induction motor

2

2

LAB
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* Methods of speed control & direction
of rotation

2.     Me tho d s o f sp e e d  co ntro l &  d i re c tio n o r    
rotation 1.5

a.     Change of slip

b.     Change of frequency

c.     Cascade method of  speed control SOA/M3/S/76

d.     Change of poles

* Methods of producing a rotating field :
capacitor, inductor, shaded or split pole 3.     Methods of producing a rotating field 1.5 SOA/M3/S/77-

78

a.     Capacitor

b.     Inductor

c.     Shaded of split pole

TOTAL NO. OF PRACTICAL HRS.
AT SOA (N) LAB 84

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT 0

TOTAL NO. OF PRACTICAL HRS.
IN CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS.
IN AIR INDIA 0

TOTAL NO. OF HRS.(T) 126 TOTAL NO. OF HRS.(P) 84
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1. [5.2] Numbering systems 2

* Numbering systems: Binary, Octal and
Hexadecimal 1.  Commonly used number systems 1.5 SOA/M5B2/S/01

a.   Binary

b.   Decimal

c.   Octal

d.   Hexadecimal

* Demonstration of conversion between
the d e c i m a l a nd b i na ry, o c ta l a nd
hexadecimal systems and vice-versa

1.  Conversion from decimal to binary & vice-versa 2 2 1. To perform decimal to binary conversion
using BCD display 4 LAB

2.  Conversion from decimal to octal and vice-versa

3.  Conversion from decimal to hexadecimal and
vice-versa

4.  Conversion from binary to octal and vice-versa

5.  Conversion from binary to hexadecimal and
via-versa

2. [5.3] Data conversion 2

* Analogue data, digital data 1.     Analogue data and its application 1

2.     Digital data and its applications

* Operation and application of analogue to
digital and digital to analogue convertors,
inputs and outputs, limitations of various
types

I.     Data conversion

1.     Analogue to digital convertor(A/D) : input and
output, operation, applications and limitations of 3 2 2. To perform analogue to digital conversion

using following convertors 4 LAB

a.     Ramp type A/D convertor SOA/M5B2/S/2 a.     Ramp type

b.     Succassive approximation A/D convertor SOA/M5B2/S/3-4 b.     Successive approximation
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c.     Integration type A/D convertor SOA/M5B2/S/5 c.     Integration type

d.     Dual slope A/D convertor SOA/M5B2/S/6 d.     Dual slope

2.     Digital to analogue convertors (D/A) : input
and output, operation, applications and limitations of 1 2 3. To perform digital to analogue conversion

using following convertors :- 5 LAB

a.     Weighted resistor D /A convertor SOA/M5B2/S/7 a.     Weighted resistor

b.    R-2R ladder D/A convertor SOA/M5B2/S/8 b.     R-2R ladder

3. [5.4] Data buses 2

* Operation o f data  buses in a ircra ft
systems including knowledge of ARINC
and other specifications

1.     Digital computer fundamentals 1

2.     Transfer of digital data ARINC 429 0.5

3.     Other specifications of ARINC 0.5

4.    A ircraft network / ethernet 0.5

4. [5.5] Logic Circuits

a. * Identi fica tion o f common log i c gate
symbols, tables and equivalent circuits 1.     Types of logic gates : symbol and truth table of 1 SOA/M5B2/S/9-10 2 2 4. To verify truth table of following gates 5 LAB

a.     NOT gate a.     NOT gate

b.     AND gate b.     AND gate

c.     OR gate c.     OR gate

d.     NAND gate d.     NAND gate

e.     NOR gate e.     NOR gate

f.   Ex-OR gate f.   Ex - OR gate

g.   Ex - NOR gate g.  Ex - NOR gate

2.   Equivalent circuit of logic gates

* Applications used for aircraft systems
schematic diagram Application used for aircraft systems 1
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b. Interpretation of log ic diagrams 1.     Standard representation for log ica l functions 2 2

a.     SOP

b.     POS

2.     Karnaugh map representation of logica l functions

3.     S implification of log ica l functions using Boolean
algebra

4.     S implification of log ica l functions using K-map

*     Flip-flop *     Types of d ig ita l circuits 2

-     C ombinational

-     S equentia l

*     Necessity of flip-flop

*     Types of flip-flop : working and truth tab le of 2 5. To verify the truth tab le of 4 LA B

-     S  - R flip-flop SOA/M5B2/S/11 a.     S - R flip-flop

-     J - K  flip-flop SOA/M5B2/S/12 b.     J - K  flip-flop

-     D  flip-flop c.     D  flip-flop

-     T flip-flop SOA/M5B2/S/13 d.     T flip-flop

-     Master-slave flip-flop SOA/M5B2/S/14

*      Uses of flip-flop

5. [5.6] B asic computer structure 2

a.

C o mp ute r term inolo gy (inc lud ing  b it,
byte, software, hardware, C PU, IC  and
various memory devices such as RA M,
ROM, PROM)

1.     Data representation 1.5 2 6. To identify major components of computer 3 LA B

a.     B it

b .     Byte

c.     Nibble

2.     Computer term inology 0.5

a.     Software

b.     Hardware

3.     B lock d iagram of computer and its elements 0.5 SOA/M5B2/S/15

4.     Centra l processing unit 0 .5 SOA/M5B2/S/16
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b.
* Ope ra tio n, layo ut a nd  inte rfa ce  o f the
ma jo r components in  a micro  compute r
inc luding the ir associated bus system s

1.     B lock diagram of m icrocomputer 2 .5 SOA/M5B2/S /17

2 .     C omponents o f micro computer

3 .     M ic ro co m pute r c onfig ura tion inc lud ing bus
system SOA/M5B2/S /18

* Info rm a ti o n c o nta i ne d  i n s ing le  a nd
multiadd ress instruction words 1.     S ingle  address instruction word 1

2 .     Multiaddress instruction word

* M em ory associa ted  te rms; operation
o f typ ica l m emory devices 1.     Memory o rganization 3 .5

2 .     Types o f m em ory

a .     P rimary memory

i.     RAM

ii.    ROM

b.     Secondary mem ory

i.     Magne tic ha rd disk SOA/M5B2/S /19

ii.    F loppy d isk SOA/M5B2/S /20

ii i .   C ompact d isk read only mem ory (C D ROM) S OA /M5B2/S /21

iv.    D igital ve rsa ti le disk read only m em ory
      (D VD ROM)

v.     C D ROM-R (Recordab le C D ROM)

* Operation, advantages and disadvantages
o f the  va rious da ta sto rage system s

1.     A d va n ta g e s  a nd  d i s a d va nta g e s  o f  va ri o us
da ta sto rage system s 0 .5

6. [5.7 ] M icrop rocessors 2

* F u nc t i o n s  p e r f o r m e d  a nd  o ve r a l l
ope ration of a microp rocessor 1.     Introduction of microp rocessor 0 .5 SOA/M5B2/S /22 2 7. To run various programs on microprocessor

k it 6 LA B

2.     Task pe rform ed  by microp rocessor 1

a .     D a ta transfe r

b .     A rithm etic &  log ic operation
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c.     Program flow via simple decision

3.     Bus architecture 0.5 SOA/M5B2/S/23

4.     Architecture of microprocessor 1.5 SOA/M5B2/S/24

a.     Bus interface unit

b.     Execution unit

5.     Pin description of microprocessor 1 SOA/M5B2/S/25

6.    Working principle of microprocessor 1

* Basic operation of each of the following
microprocessor e lements contro l and
processing unit, clock, register, arithmetic
logic unit

Microprocessor architecture 3 SOA/M5B2/S/26

1.     Data bus

2.     Address bus

3.     Control bus

4.     Arithmetic logic unit (ALU)

5.     Registers

6.     Program counter

7.     Flags

8.     Timing and control section

9.     Stack pointer

7. [5.8] Integrated circuits 2

* Operation and use o f encoders and
decoders Combinational circuits : operation and uses of 2

1.     Encoder SOA/M5B2/S/27 2 8. To verify encoder circuit 3 LAB

2.     Decoder SOA/M5B2/S/28 2 9. To verify decoder circuit 3 LAB
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* Function of encoder types Types of encoder 2

a.     Decimal to  B CD  encoder

b.     Octal to  B inary encoder

* Uses of medium, large and very large
scale interag ion Types of integration : P rinciple  and uses of 2

1.     Medium sca le integration (MS I)

2.     Large scale  integration (LS I)

3 .     Very large sca le integration (VLS I)

8. [5.9 ] Multiplexing 2

* Operation , application and identification
in log ic diagrams of multip lexers and
demultip lexers

Construction, operation and uses of 2

1.     Multip lexers SOA/M5B2/S/29 2 10. To verify multiplexer circuit 3 LA B

2.     Demultip lexers SOA/M5B2/S/30 2 11. To verify demultip lexer circuit 3 LA B

9. [5.1 ]E lectronic Instrument S ystems 3

Typica l systems arrangements and
cockpit layout o f electronic instrument
systems

a.   P anels and layout 0.5 S OA /M5B2/S/01

b.   D isplay units 0.5 3 12. To acquaint with the layout o f panels &
display units 3 LA B

10. [5.10] Fibre optics

* Advantages and d isadvantages of fibre
optic data transmission over electrica l
wire  propagation

1.     Advantages of fib re  optic data transmission 0.5 2 2 13. To perform data transmission using fibre
optica l cab le 3 LA B

2.     D iadvantages of fib re optic data transmission 0.5

* F ibre optic data bus 1.     Optic fib re and fibre  cables 2 S OA /M5B2/S/2

2.     Fibre characteristic and classification
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* Fibre optic related terms 1.     Refraction, reflection 2 SOA/M5B2/S/3

2.     Dispersion, diffraction, absorption, scattering SOA/M5B2/S/4

* Terminations 1.     Fibre optic components and system 3

a.     Source SOA/M5B2/S/5

b.    Noise

c.     Response time

d.     Optical link

e.     System SOA/M5B2/S/6

* C o uplers , contro l te rmina ls  re m o te
terminals 1.     Couplers 4

a.     Fused tapered

b.     Splitting

c.     Reflective star

2.     Control terminals

3.     Remote terminals

* Application of fibre optics in aircraft
system Application of fibre optics in aircraft system 1

11. [5.11] Electronic displays 2

* P rincip le s of o p eration o f comm on
types of displays used in modern aircraft,
i nc lud i ng C a th o d e R a y Tub e , l i g ht
emitting diodes and liquid crystal display

Cathode Ray Tube 2 SOA/M5B2/S/7 2 14. To analyse the waveform, amplitude and
frequency in CRO 3 LAB

1.     Introduction to CRT
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2.     Block diagram of CRT

3.     Main parts of CRT 2

a.     Glass plates

b.     The electron gun

c.     The deflection system

d.     The fluorescent screen

4.     Working of CRT

Light Emitting Diode 4 2 15. To observe forward biasing effect on
LED 3 LAB

1.     Principle of LED

2.     Construction of LED SOA/M5B2/S/8

3.     Type of radiation mechanism in LED

a.     Direct recombination

b.     Indirect recombination

4.     Material used for LED

a.     GaAsP

b.     GaAs

5.     Operation of LED

6.     Advantage of LED

Liquid Crystal Display 5 2 16. To demonstrate LCD display 2 LAB

1.     Introduction to LCD
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2 .     C onstruction o f LC D S OA /M5B2 /S /9

3 .     Types o f LC D

a.     D ynam ic scatte ring type

b .     F ie ld effect type

4 .    A dvantage  and disadvantage  o f LC D

5.     Uses o f LC D

12. [5.12 ] E lectrosta tic  sens itive  devices 1.     Opera tion o f the electrosta tic  sens itive devices 3 2 17. To  verify ope ration of E S D 2 LA B

* Special handling of components sensitive
to  e lectrosta tic discha rges

2 .     D ifferent types o f e lectrostatic  devices

3 .     Application of E S D

4.     Handling of components

* Awareness of risks and possible damage,
c o m p o ne n t a nd p e rs o nne l a nti - s ta ti c
p rotection devices

1.     Sa fety m easures 2

a .     Awarness o f risks and  possib le dam age

b .     Anti-s tatic pro tection devices.

13. [5.13 ] So ftwa re managem ent control 1.     D e term ina tion o f qua lity o f com pute r so ftwa re 2 2

* A wareness o f restric tion a irwo rthiness
re qui rem ents  and  p oss ib le  ca tastro p ic
effects of unapproved changes to software
p rog ram mes.

2 .     Quality assurance  p rog ram

3.     Restric tions &  other lim itations including  s tric t
contro l ove r inco rpo ration o f changes in the  da ta

14. [5.14 ] E lectromagne tic  environm ent 2

* Influence  of the fo llowing  phenomena  on
m a i nte na nc e  p ra c t i c e s fo r e le c tro n ic
system

1.     EM C 2
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a.     Principle of EMC

b.     Influence of EMC on maintenance practices for
electronic system

* EMC  - E lectromagnetic compatibility. 2.     EMI 1

EMI - Electromagnetic interference. a.     Principle of EMI 2 18.
S imulating  and  p ractically observing
various types of interfernces in radio
equipments

2 LAB

HIRF - High intensity radiated field lightning
/lightening protection

b.     Influence of EMI on maintenance practices for
electronic system

3.     HIRF 3

a.     Principle of HIRF

b.     Influence of HIRF on maintenance practices for
electronic system

c.     Influence of lightening

d.     Lightening protection 2 19.
S a fe ty p re c a uti o n a s s o c i a te d w i th
electrostatic discharge, radio frequency
emission and microwave emission.

2 LAB

15. [5.15] Typical E lectronic/D igital A ircraft
System 2

* General arrangements of typical electronic
/digi ta l ai rc ra ft sys tem and associated
BITE (Built in Test Equipment) testing such
as
* ACARS - ARINC  C ommunication and
addressing and reporting system General description of 4 SOA/M5B2/S/10

1.     AIRCOM System

2.     AC ARS SOA/M5B2/S/11

3.     Satellite communication SOA/M5B2/S/12

* ECAM (E lectronic C entralised A ircraft
Monitoring) 1.     Introduction 4 SOA/M5B2/S/13

2.     General description of

a.     Display units



School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

SECTION :   5 PAGE NO. : 791
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : AVIONICS
MODULE - 5 : DIGITAL TECHNIQUES ELECTRONIC INSTRUMENT SYSTEMS
SEMESTER : SECOND

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

b.     Display modes SOA/M5B2/S/14

c.     Control panel SOA/M5B2/S/15 20. Testing of electronic instrument system
cockpit display 1 AIR IND IA

d.     System testing SOA/M5B2/S/16

21.
esting of operational mode and display
of primary parameter and secondary
parameter of EIC AS and status mode.

1 AIR IND IA

* E IC A S (E ng ine Ind ica ting and crew
alerting system) 1.     Introduction 2

2.     General description of 22. Testing of Manual mode operation of
ECAM 1 AIR IND IA

a.     Display unit SOA/M5B2/S/17

b.     Symbol generator SOA/M5B2/S/18

c.     Control panel SOA/M5B2/S/19 23. Operation/checking of data busses in
aircraft systems 1 AIR IND IA

d.     Remote light sensor

2.     Display presentations SOA/M5B2/S/20-21

3.     Failure annunciations 24. Operation/testing of computer used in
aircraft systems 1 AIR IND IA

4.     Data source selection

5.     Display of air data

25. Operation/testing of fibre optics in
aircraft systems 1 AIR IND IA

* FMS Flight Management System General description of 2

1.     Introduction

2.     Typical systems SOA/M5B2/S/22

3.     Flight management system SOA/M5B2/S/23

a.     Flight management computer

b.     Control and display unit
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c . D a ta  p a g e s  a nd  lf li g h t  p la n  c o n tro l S O A /M 5 B 2 /S /2 4

d . S ys te m  C o n fi g u ra ti o n S O A /M 5 B 2 /S /2 5

*  F B W -F ly-B y -W i re  S ys te m 1 . In tro d u c ti o n 5 S O A /M 5 B 2 /S /2 6 2 6 . Ins p e c tio n  o f typ e s  o f d i s p la y us e d  i n
a i rc ra ft 1 A IR  IN D IA

2 . G e ne ra l d e s c r i p t i o n  o f

a . A d va nc e d  F B W  c o n c e p t

b . A rc h i te c tu re 2 7 . O p e ra ti o n /te s ti ng  o f e le c tro s ta ti c
s e ns i t i ve  d e v ic e s 1 A IR  IN D IA

c . C o n tro l la w s

d . P i tc h  c o n tro l S O A /M 5 B 2 /S /2 7 2 8 . O p e ra ti o n /te s ti ng  o f s o ftw a re ’ s  us e d  i n
a i rc ra ft (C V R  &  F D R ) 1 A IR  IN D IA

e . R o ll c o n tro l S O A /M 5 B 2 /S /2 8

f.     C o n tro l i n te rc e p te r

2 9 .
S e rv i c i ng  a nd  te s ti ng  o f lig h tn in g
p ro te c ti o n  a n d  e le c tro m a g n e ti c
c o m p a tib i li ty  d e vi c e

1 A IR  IN D IA

*  G P S  -  G lo b a l P o s i t i o n in g  S ys te m 1 .     In tro d u c ti o n 1 S O A /M 5 B 2 /S /2 8 -2 9

2 .     G e n e ra l d e s c r i p t i o n  o f 3 0 . B IT E  te s tin g  o f : 1 . A C A R S   2 . E F IS
3 . F M S   4 .  IR S     5 . G P S     6 .  T C A S 1 5 A IR  IN D IA

a .     S p a c e  s e g m e n t

b .    C o n tro l s e g m e nt 3 1 . O p e ra ti o n a l c he c k  o f M a p  m o d e  o f H S I 1 A IR  IN D IA

c .     U s e r s e g m e nt

*  IR S   -  In e r t ia l R e fe re n c e  S ys te m 1 .     In tro d u c ti o n 2 .5

2 .     G e n e ra l d e s c r i p t i o n  o f

a .     N a v ig a ti o n  fun d a m e nta ls

b .     F un d a m e n ta l p r in c i p le  o f a  s ys te m

c .     R in g  la s e r  g yro s c o p e  (R L G ) S O A /M 5 B 2 /S /3 0

d .     S tra p d o w n c o n fig u ra ti o n

e .     S ys te m  m a lfun c ti o n s

f.     M a lfun c ti o n  c o d e

*  T C A S  -  Tra ff ic  A lle rt C o lli s io n  A vo i d a nc e
S ys te m 1 .     In tro d u c ti o n 0 .5

2 .     T C A S  T h e o ry o f o p e ra tio n 1 S O A /M 5 B 2 /S /3 1

*   E F IS   -   E le c tro n i c  c e n tra li ze d  a i rc ra ft
m o n i to r in g 1

*   In te g ra te d  m o d u la r  a vi o n i c s 1

*   C a b i n  s ys te m 0 .5

*   In fo rm a tio n  S ys te m s 0 .5

T O T A L  N O . O F  P R A C T IC A L  H R S . IN
S O A  L A B 6 3

T O T A L  N O . O F  P R A C T IC A L  H R S .
O N  A IR C R A F T 0

T O T A L  N O . O F  P R A C T IC A L  H R S . IN
C L A S S  R O O M 0

T O T A L  N O . O F  P R A C T IC A L  H R S . IN
A IR  IN D IA 2 6

T O T A L  N O . O F  H R S . (T ) 1 0 9 T O T A L  N O . O F  H R S . (P ) 8 9
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1. [4 .1 ] S em ico nd ucto rs A tom ic struc ture 1 S O A /M 4 B 2 /S /1 -3 2 1. To  a cq ua int w ith d i ffe rent type s  o f
se m icond uc tors 1 L A B

2. [4 .1 .1 ] D iod e s a .   p n junction d io de 1 S OA /M 4 B 2 /S /4 2 2. To  a cq ua int w ith P -N junc tion d iod e
chara cte ristics 1 L A B

b .   D e p le tio n zo ne S OA /M 4 B 2 /S /5

c .   B ia s ing S OA /M 4 B 2 /S /6

d .   L ea kag e current 2 3. To  b e co m e  fa m ilia r with d io de  te s ting 1 L A B

a. D io d e sym b o ls D iod e  sym b ols 1 2

D io d e chara c te ristics  a nd pro p erties a .   Vo lt.-am p. chara cte ristics S OA /M 4 B 2 /S /7

b .   B re a kd o wn vo lta ge 2 4. To  a cq ua int w ith vo lta ge  a m p.
chara cte ristics  o f the  d io de 1 L A B

D io d es  in serie s and pa ra lle l D iod e s in se rie s  a nd  p a ra lle l 1 2 5. F ind ing  the  inte rna l re sis tance  o f d iod e 1 L A B

M a in c ha ra c te ri s ti c s a nd use o f s i lico n
c o n tr o l le d  r e c ti f i e r s ( thy r i s to r )s , l i g h t
e m itting  d io de , p ho to  cond uctive  d io de ,
va ristor, re ctifie r d iode s

a .   L E D  (To be  d iscussed  in s .no . 1 -b) 1 S OA /M 4 B 2 /S /8 2 6. a .  Te s ting  o f LE D
b .  C a lcula tio n o f LE D  re s is tor va lue 1 L A B

i.  C ha ra c te ristic s S OA /M 4 B 2 /S /9 c .  LE D  chara c te ristic s

ii .   B re a kd o wn vo lta ge

b .   S C R (To  b e  d iscussed  in s .no . 1 -b ) S O A /M 4 B 2 /S /1 0 2 7. S C R  chara cte ris tics 1 L A B

i.   C ha rac teris tic s S O A /M 4 B 2 /S /11 i.  S a tura tion cha ra cte ris tic s

ii .   B re a kd o wn vo lta ge  ra ting i i .  No  lo ad           i ii .  F ull lo ad

c .   Va risto rs (To  b e  d iscusse d  in s.no . 1 -b ) 1 2 8. D iffe rent type s  o f va risto rs 1 L A B

d .   R ec tifie rs  (To  b e d iscusse d  in s.no. 1 -b ) 1

i.  Ha lf w ave  rec ti fie r S O A /M 4 B 2 /S /1 2 2 9. a .  To  a cauiant w ith ha lfw a ve  re cti fie r 1 L A B

ii .  F ull w ave rec ti fie r S O A /M 4 B 2 /S /1 3 b .  To  a cauiant w ith fullwa ve  re c ti fie r

ii i .  P hoto  cond uc tive  d iod e (To  b e  d iscussed  in
s .no . 1 -b) S O A /M 4 B 2 /S /1 4
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F unctio na l te sting  o f d iod e s a .   Ohm m e te r 1 2 1 0. To  a cq ua int w ith func tio na l te s ting  o f
d io de s 1 L A B

b .   D M M  te s t (d ig i ta l m ultim e te r)

b .(i ).
M a te ria ls, e le ctro n co nfig ura tion,
e lec trica l p ro p erties  (To  b e d iscusse d
w ith s .no . 1 )

a .   A to m ic  s truc ture 1 .5 S O A /M 4 B 2 /S /1 5 2

b .   F o rm ing a  crys ta l S O A /M 4 B 2 /S /1 6

c .   E le c trica l p ro pe rties

(i i).

P  a nd  N  type  m ate ria ls : e ffe cts  o f
im p uri ties  o n cond uc tio n, m a jori ty a nd
m ino ri ty cha ra te rs (To  b e  d iscussed  w ith
s .no . 1 )

a .   D o p ing

b .   P -typ e se m icond uc tors S O A /M 4 B 2 /S /1 7

c .   n-typ e se m icond uc tors 1 .5 S O A /M 4 B 2 /S /1 8

d .   M a jori ty a nd  m ino rity ca rrie rs

e .   E ffe ct o f im puri ty

(i ii ).

P N junction in a  sem inco nd uc to r,
d eve lo p m e nt o f a  p o tentia l a c ross a  P N
junc tio n in unb ia sed , fo rw a rd  b ia se d a nd
re ve rse  b iase d co nd itions (To  b e
d iscussed  w ith s .no . 2 )

a .   D e ve lo pm e nt o f p o te ntia l a cro ss  a  P N  junc tio n 1 S O A /M 4 B 2 /S /1 9

b .   B ia s ing

i.  F o rwa rd  b ia s ing S O A /M 4 B 2 /S /2 0 2 11. a .  F o rwa rd b ia s cha ra c teristic s o f
L E D . 1 L A B

ii .  Re ve rse b ia sing S OA /M 4 B 2 /S 2 1 b .  Re ve rse b ia s cha ra c te ristic s o f
L E D . L A B

(iv)

D io d e pa ram ete r: p ea k inverse  vo lta ge ,
m a xim um  fo rwa rd  current, te m p era ture ,
freq uency, le a ka g e curre nt, po w er
fiss ipa tion

a .   P IV 1

b .   B re a kd o wn vo lta ge

c .   M a x. fo rw ard  curre nt

d .   L ea kag e current

e .   R everse current

(v)

Op e ra tion a nd functio n o f d io de s in the
fo llo w ing  c ircuits : c lip p ers , cla m pe rs, full
a nd  ha lf wa ve  re c ti fie rs , b rid g e
re cti fie rs, vo ltag e  d oub le rs a nd  trip le rs

a .   C lip pe rs 1 S O A /M 4 B 2 /S 2 2 2 1 2.
To  o b ta in the  lo ad  re g ula tio n a nd  rip p le
fa cto r o f a  ha lf re cti fie r w ith and  without
fi lte r

1 L A B
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b .   C la m p e rs S O A /M 4 B 2 /S 2 3

c .   Full w ave  re cti fie rs S O A /M 4 B 2 /S 2 4

d .   H a lf w ave  re cti fie rs S O A /M 4 B 2 /S 2 5

e .   B rid ge  re c ti fie rs S O A /M 4 B 2 /S 2 6

f.   Vota ge  d o ub le rs  &  tripp le rs 2 1 3. To  find  the  ripp le  fac tor &  re g ula tio n o f
a  full w ave  rec ti fie r w ith &  w itho ut fi lte r 1 L A B

(vi)

D e ta ile d  o pe ratio n and  cha rac teris tics
o f the  fo llow ing  d e vices : s ilicon
contro lle d  rec tig ie r (thyris tor), lig ht
e m itting  d io d e, S hottky d io de , p hoto
cond uc tive  d io d e, va rac tor d io de ,
varis to r, re cti fie r d iod e s, Ze ne r d iod e

a .   S C R (To  b e  d iscussed  in s .no . 3 -b ) 1 S O A /M 4 B 2 /S 2 7

i    C o ns truc tion a nd  sym b o l S O A /M 4 B 2 /S 2 8 2 1 4. To  d raw  the V-I chara cte ris tics  o f S C R 1 L A B

ii .   Vo lta ge  curre nt chara c te ristics S O A /M 4 B 2 /S 2 9

v.  A p p lica tio ns S O A /M 4 B 2 /S 3 0

b .   L E D 0 .5 2 1 5. a .  Te s ting  o f LE D 1 L A B

i.   B ias ing S OA /M 4 B 2 /S 3 1 b .  B is ta b le  m ultivib ra tor

ii .  C hara cte ristics

ii i .   B re a kd ow n vo lta ge S O A /M 4 B 2 /S 3 2

iv  A p p lica tio ns

c .   Zener d io de s 1 2 1 6. To  a cq uaint w ith zene r d io d e
chara cte ristics 1 L A B

i. Vo lt-a m p r. cha rac teris tics  curve S O A /M 4 B 2 /S 3 3

ii .   A p p lica tio ns S O A /M 4 B 2 /S 3 4 2 1 7. To  find  vo lta g e reg ula tion o f a  g ive n
ze ne r d iod e 1 L A B

d .   S ho ttky d iod e 1

i.   S ym b ol

ii .   C ha rac teris tics S O A /M 4 B 2 /S 3 5 2 1 8. S hottkey d iod e  cha rac teris tics 1 L A B

ii i .   A p p lica tio n

e .  Tunne l d io d e 1

f.   P ho to  co nduc tive  d io d e S O A /M 4 B 2 /S 3 6 2 1 9. Va rio us typ es  o f p ho to  d io d e 1 L A B

g .   Va ra cto r d io d e, shock ly d io de 0 .5

h.   Varisto rs, si lico n b ila tera l d iod e
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THEORY PRACTICAL

3. [4.1.2] Transistors Transistors

a. * Transistor symbols 1.     Transistor symbols 1.5 SOA/M4B2/S/37 2

a.     NPN transistor symbol

b.     PNP transistor symbol

* Component description and orientation 1.     Introduction to BJT 1.5 SOA/M4B2/S/38

2.     Types of BJT

a.     NPN

b.     PNP

3.     Components of BJT 1 SOA/M4B2/S/39

a.     Emitter

b.     Base

c.     Collector

4.     Transistor connection 1.5

a.     Common base SOA/M4B2/S/40

b.     common emitter SOA/M4B2/S/41

c.     Common collector SOA/M4B2/S/42

* Transistor characteristics and properties 1. Characteristics of transistor : Input and Output
characteristics of - 1.5

a.     Common base characteristics SOA/M4B2/S/43 2 20. To obtain input and output characteristics
in common base connection 1 LAB

b.     Common emitter characteristic SOA/M4B2/S/44 2 21. To obtain input and output characteristics
in common emitter connection 1 LAB

c.     Common collector characterisitc SOA/M4B2/S/45 2 22. To obtain input and output characteristics
in common collector connection 1 LAB
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2.     Properties of transistor 2

a.     Input resistance property SOA/M4B2/S/46

b.     Output resistance SOA/M4B2/S/47

c.     Effective collector load SOA/M4B2/S/48

d.     Current gain

e.     Voltage gain

f.     Power gain

b. * Construction and operation of PNP and
NPN transistors 1.     Construction and operation of transistor 1 SOA/M4B2/S/49 2

a.     NPN

b.     PNP

* Base, collector and emitter configurations 1.     Base configuration 1 SOA/M4B2/S/50

a.     Current amplification factor (alpha)

b.     Expression for collector current SOA/M4B2/S/51

2.     Emitter configuration 1 SOA/M4B2/S/52

a.     Current amplification factor (beta)

b.     Expression for collector current SOA/M4B2/S/53

3.     Collector configuration 1 SOA/M4B2/S/54

a.     Current amplification factor (gamma)

b.     Expression for collector current SOA/M4B2/S/55
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* Testing of transistors Testing of transistors 1 2 23. To perform testing of transistor 1 LAB

1.     Lead identification of transistor SOA/M4B2/S/56 a.     Lead identification method

2.     Using ohmeter SOA/M4B2/S/57 b.     Using ohmmeter

* Basic appreciation of other transistor
types and their uses

1.     Other transistor types : construction, operation,
characteristics and application of -

a.     JFET 0.5 SOA/M4B2/5/58 2 24. To obtain drain and transfer characteristics
of JFET 1 LAB

b.     MOSFET 0.5 SOA/M4B2/S/59 2 25. To obtain drain and transfer characteristics
of MOSFET 1 LAB

c.     UJT 0.5 SOA/M4B2/S/60 2 26. To obtain V - I characteristics of UJT 1 LAB

d.   SCR, TRIAC , DIAC 0.5 SOA/M4B2/S/61 2 27. To obtain V - I characteristics of
(a) SCR (b) TRIAC  (c) DIAC 1 LAB

* Application of transistors : classes of
amplifier (A, B , C ) 1.    Application of transistor 1

a.     Common base application

b.     Common emitter application

c.     Common collector application

2.     Transistor as an amplifier

3.    Transistor as a switch 0.5

4.   Classes of amplifier : working, characteristics
and applications of 1 SOA/M4B2/S/62

a.     Class A 2 28. To d ra w the cha ra c te r i s ti c c urve o f
class-A amplifier 1 LAB

b.     Class B 2 29. To d ra w the cha ra c te r i s ti c c urve o f
class-B amplifier 1 LAB

c.     Class C 2 30. To  d ra w the  c ha ra cte ri s ti c  curve  o f
class - c amplifier 1 LAB

* Simple circuits including : bias, decoupling,
feedback and stablisation 1.     Transistor biasing 1

a.     Need of biasing
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b.     Methods of transistor biasing : circuit analysis,
stability factor, advantages and disadvantages of

i.     Base resistor method SOA/M4B2/S/63

ii.    Biasing with feedback resistor SOA/M4B2/S/64

iii.   Voltage divider method SOA/M4B2/S/65

2.     Decoupling 1

i.     Circuit anlaysis

ii.    Advantages

iii.    D isadvantages

3.     Feedback 1

a.     Principle of feedback

b.     Types of feedback

i.     Negative feedback SOA/M4B2/S/66

ii.     Positive feedback SOA/M4B2/S/67

c.     Feedback circuit 1 SOA/M4B2/S/68 2 31. To o b ta i n vo lta g e g a in in fo l lo wing
feedback circuits 1 LAB

i.      Voltage series feedback a.     Voltage series feedback

ii.     Voltage shunt feedback b.     Voltage shunt feedback

iii.    Current series feedback c.     Current series feedback

iv.    Current shunt feedback d.     Current shunt feedback

4.    Stablisation 1

a.     Principle of stablisation

b.     Need for stablisation

c.     Stability factor

d.     Thermal runaway
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* Multistage circuit principles : cascades,
push-pull, oscillators, multivibrators 1.     Multistage transistor amplifier 1 SOA/M4B2/S/69

a.     Terms

i.     Gain

ii.     Frequency response

iii.    Decibel gain

iv.    Bandwidth

b.     Cascading circuits : operation, frequency
response, advantages, disadvantages and
application of

1

i.      RC coupled SOA/M4B2/S/70

ii.    Transformer coupled SOA/M4B2/S/71

iii.   Direct coupled SOA/M4B2/S/72

c.     Push-pull 2 SOA/M4B2/S/73 2 32. To  dra w transfer cha rac te ri s ti cs  o f
push-pull amplifier 1 LAB

i.     Principle of push-pull

ii.    Operation

iii.   Advantages

iv.   Disadvantages

v.    Applications

vi.   Cross over distortion

vii.   Complementry symmetry push-pull SOA/M4B2/S/74

d.    Oscillators 1.5

i.     Principle of oscillations SOA/M4B2/S/75

ii.    Types of oscillations SOA/M4B2/S/76

iii.   Essentials of oscillator SOA/M4B2/S/77
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iv.    B a rkhausen crite rian SOA/M4B2/S /78

v.    Types o f osc illa to rs  : opera tion, frequency of
oscilla tion, feedback fraction 2 33.

To  identify and measure frequency and
o b se rve  the  w ave  shap e  o f o utp ut o f  
oscilla tions of

1 LA B

*     Tuned  co llector oscilla tor SOA/M4B2/S /79 a .     Tuned  co llecto r oscilla to r

*    C o lpitt's oscilla tor SOA/M4B2/S /80 b .     C o lpitt osc illato r

*    Ha rtley osc illato r S OA /M4B2/S /81 c.     Ha rtley oscillato r

*     C rysta l oscilla to r SOA/M4B2/S /82 d .     C rysta l osc illato r

2 34.
To  identify and measure frequency and
o b se rve  the  w ave  shap e  o f o utp ut o f  
oscilla tions of

1 LA B

*     P hase  shift oscilla to r SOA/M4B2/S /83 a .     Phase-shift osc illa tor

*     W ien bridge  oscilla to r SOA/M4B2/S /84 b .    W ien b ridge osc illa tor

-     C omparison be tween d ifferent types o f osc illato rs

e .     Multivibra tors 2

i.    P rinc iple  o f m ultivib rato r SOA/M4B2/S /85

ii.   Types of multivibra to r : c ircuit ope ration, ON or
OFF  time  and app lica tion o f 2 35. To  identify and measure frequency and

o b s e rve  the  w a ve s ha p e  o f o utp ut  o f 1 LA B

*     Astab le  multivib rato r SOA/M4B2/S /86 a .     Astab le multivibra tor

*     Monostab le  multivib ra to r SOA/M4B2/S /87 b .     Monostab le multivibra tor

*     B is tab le  multivib ra to r SOA/M4B2/S /88 c.     B is tab le multivibra tor

4. [4.1 .3] Integra ted  c ircuits

* D e s c r ip t i o n a nd o p e ra ti o n o f lo g i c
c ircuits  and  linea r c ircuits . 1.     Introduction to integ ra ted  c ircuits 1 SOA/M4B2/S /89 2

2 .     Advantages o f IC 's

3 .     D rawbacks of IC 's

4 .     Sca le  o f integ ration

* Introduction to  ope ration and function
o f an o p e ra tio na l a m p li fie r use d  a s  :
Integ rato r, differentia to r, voltage  fo llower,
com para to r

1.     P rincip le of opera tional am plifier (OP-A MP ) 0 .5

2 .     OP -AMP  symbol 0 .5 SOA/M4B2/S /90

3 .     Po larity convention S OA /M4B2/S /91

a .     Non-inve rting

b .     Inverting
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4 .     Ide a l OP -A M P 0 .5

5 .     OP -A M P  a p plications 1 2 3 6. To  veri fy o pe ratio na l a m p li fie r a s 2 L A B

a .     Inte gra tor S O A /M 4 B 2 /S /9 2 a .     Inte gra tor

b .     D iffere ntia to r S O A /M 4 B 2 /S /9 3 b .     D iffere ntia to r

c .     Vo ltag e  fo llo we r S O A /M 4 B 2 /S /9 4 c .     Vo ltag e  fo llo we r

d .     C o m p a ra tor S O A /M 4 B 2 /S /9 5 d .     C o m p a ra to r

* Operation and am plifier stages connecting
m e thod s : res is tive cap a citive , ind uc tive
(tra ns fo rm e r), i nd uc ti ve  re s i s ti ve  ( IR ),
d ire c t.

1.     Am plifier stages connecting methods : operation,
vo lta g e ga in, ad vantag e s &  d isa d va nta g es 1 S O A /M 4 B 2 /S /9 6 2 3 7. To  d raw  the fre q ue ncy re sp o nse  curve

o f fo llow ing  m ultista g e am pli fier 2 L A B

a .     Re s is tive  cap a citive  (RC ) co up ling . S O A /M 4 B 2 /S /9 7 a .     Re s is tance ca p ac ita nce  co up led

b .     Ind uctive  re sis tive  coup ling S O A /M 4 B 2 /S /9 8 b .     Ind ucta nce  co uple d

c .     Tra ns form er co up ling S O A /M 4 B 2 /S /9 9 c .     Tra ns fo rm er co uple d

d .     D irec t coup ling S O A /M 4 B 2/S /1 0 0 d .     D irec t co up led

* A d va n ta g e s a n d  d i s a d va n ta g e s o f
p os itive  a nd  neg a tive  fee d ba ck 1.     P o s itive and  neg ative fee db a ck 0 .5

a .     A d va nta g es

b .     D isad va nta g es

5. [4.2 ] P rinted  c ircuit b oa rds . 2

* D e scrip tio n a nd  use  o f p rinte d c ircuit
b oa rds 1.     Intro duc tio n to printe d  c ircuit b o ard s 1 S O A /M 4 B 2 /S /1 0 1 2 3 8. C o ns truc tio n d eta ils  o f P C B  c ircuit 1 L A B

2 .     C o ns truc tio n a nd  d e sig ning of P C B

3 .     Use s o f P C B

6. [4.3 ] S ervom echanism s 2

* Understanding of the following terms : open
and closed loop, follow up, servomechanism,
a na lo gue, tra nsd uce r, null, d am ping,
fe ed ba ck, de ad b and ;

1.     Op e n lo o p sys tem s 0 .5 S O A /M 4 B 2/S /1 0 2

*P rinc ip le  o f o pe ratio ns  a nd   use  o f 2 .     C lo se d  lo op  syste m s S O A /M 4 B 2/S /1 0 3

the fo llow ing  synchro sys te m 3 .     Fe e db ack S O A /M 4 B 2/S /1 0 4

com po nents/ fe a ture s re solvers , 4 .     Fo llow -up S O A /M 4 B 2/S /1 0 5

d iffe rentia l co ntro l &  torq ue 5 .     A nalo g ue  transducers S O A /M 4 B 2/S /1 0 6

trans fo rm e rs &  ind uc tance

cap a citance tra nsm itte rs 1.     S e rvo m echa nism 0 .5

a .     C o ns truc tio n o f servom oto r a nd  ra te ge nera to r S O A /M 4 B 2/S /1 0 7

b .     P o s itio n co ntro l servom echanism S O A /M 4 B 2/S /1 0 8

c .     Sp ee d  contro l se rvo m e cha nism S O A /M 4 B 2/S /1 0 9

i.     M e cha nica l coupling

d .     Re spo nse  o f se rvom echanism S O A /M 4 B 2/S /11 0
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1.     D amp ing 1

a .     V iscous damp ing SO A/M4B 2/S /111

b .     Ve loc ity feedback damp ing SO A/M4B 2/S /112

c.     E rro r rate  dam ping SO A/M4B 2/S /113

d .     Trans ient ve loc ity damp ing SO A/M4B 2/S /114

e .     Phase  advance  dam ping SO A/M4B 2/S /115

* C onstruction ope ration and use  o f the
fo llow ing synchro  system com ponents :
resolvers, differential, control and torque, E
and I transformers, inductances transmitters.

1.     Integra l  contro l 1

2 .     Troub le  shoo ting of se rvomo tor

3 .     Study o f various synchros SO A/M4B 2/S /116

a .     Resolver synchro SO A/M4B 2/S /117

b .     C ontro l synchro SO A/M4B 2/S /118

c.     To rque  synchro SO A/M4B 2/S /119

d .     D ifferentia l synchro SO A/M4B 2/S /120

* C apac itance  transmitte rs , synchronous
transmitte rs *     D C  synchronous transm itte r 0 .5

*     AC  synchronous transm itte r

* S ervom echanism  defects , reve rsa l o f
synchro  leads, hunting 1.     Revers ing  links 0 .5

T OTAL  N O. O F PR AC TIC AL H R S.
AT  SO A (N ) L AB 40

T OTAL  N O. O F PR AC TIC AL H R S.
O N  AIR C R AFT 00

T OTAL  N O. O F PR AC TIC AL H R S.
O N  AIR C R AFT 00

T OTAL  N O. O F PR AC TIC AL H R S.
O N  AIR C R AFT 00

TO TAL N O . OF  H R S. (T) 60 TO TAL N O . OF  H R S . (P ) 40
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THEORY PRACTICAL

1 [13.1] Theory of flight

a. A e ro p la ne a e ro d yna m i cs a nd fl i g ht
controls. 1

* Operation & effect of

- Roll Control : Ailerons and spoilers A.     Roll Control 2 SOA/M13/S/1 1 1. To acquaint with aircraft roll control. 1 ON
AIRCRAFT

i.     Aileron SOA/M13/S/2-3

ii.    Spoilers SOA/M13/S/4-5

- P itch Control : Elevators, Stabi lizers,
Va r ia b le s inc id e nc e s ta b i li ze rs a nd
canards.

B.     Pitch Control 2 1 2. To acquaint with aircraft pitch control 1 ON
AIRCRAFT

i.     Elevators SOA/M13/S/6-7

ii.    Stabilizers SOA/M13/S/8-10

iii.   Variable incidence stabiliers and canards SOA/M13/S/11-15

- Yaw control, rudder limiters C.    Yaw control 2 SOA/M13/S/16 1 3. To acquaint with aircraft yaw control 1 ON
AIRCRAFT

i.    Rudder limiters

ii.   Elevon, flapons SOA/M13/S/17

iii.  Rudder vators SOA/M13/S/18

* Control using elevons rudder vators Control using 2 SOA/M13/S/19

a.     Elevons, flapons SOA/M13/S/20

b.     Rudder vators SOA/M13/S/21
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* High lift devices : slots, slats, flaps High lift devices 2 SOA/M13/S/22

i     Slots SOA/M13/S/23-24

ii.    Slats SOA/M13/S/25-26

iii.  Flaps SOA/M13/S/27

* Drag Inducing devices spoilers, speed
brakes, lift dumpers Drag inducing devices 2 SOA/M13/S/28 1 4. To acquaint with aircraft lift augmentation

devices 3 ON
AIRCRAFT

a.     Spoilers (lift dumper) SOA/M13/S/29

b.     Speed brakes SOA/M13/S/30

c.     Lift dumpers SOA/M13/S/31

* Operation and effect of trim tabs, servo
tabs, control surface bias Operation & effect of : 2 SOA/M13/S/32

a.     Trim tabs SOA/M13/S/33-34

b.     Servo tabs SOA/M13/S/35

c.     Balancing the control surface

b. High speed flight High speed flight 2 SOA/M13/S/36 1

* Speed of sound, subsonic flight, transonic
flight, supersonic flight i.    Speed of sound

ii.   Subsonic flight SOA/M13/S/37

iii.   Transonic flight SOA/M13/S/38

iv.   Supersonic flight SOA/M13/S/39
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* Mach number, critica l mach number Mach number, C ritica l mach number 1 S OA /M13/S/40

c. Rotary W ing A erodynamics 1

* Term ino logy Terminology 1 S OA /M13/S/41

a.     Angle  o f a ttack S OA /M13/S/42

b.     Conic ang le S OA /M13/S/43

c.     Flapp ing angle S OA /M13/S/44

d.     Hunting of the  b lades

* Operation and effect of cyclic p itch,
collective pitch and anti-to rque controls Operation &  e ffect of 2 SOA/M13/S/45-46

a.     Cyclic p itch control

b .     Co llective  p itch contro l

c.     Anti-to rque contro ls S OA /M13/S/47

2. [13.2 ] Structures - Genera l concepts

a. Fundamentals o f structural systems a.     Stresses 2 SOA/M13/S/48-50 1 1 5.
To a c q u a i n t w i t h a i r c r a f t m a j o r
components on a ircra ft and to  identify
their location.

1 ON
AIRC RA FT

b.     Construction o f major components o f a ircra ft SOA/M13/S/51-79

c.     Fuse lage, wing, and control surfaces

b. Zona l and station identifica tion systems
a .     A i rc ra ft s ta t i o n num b e rs , fuse la g e s ta ti o n
nu m b e r s , w i n g s ta t i o n nu m b e r s , c o m p o n e n ts
station numbers.

2 S OA /M13/S/80 2 2 6. To acquaint with a ircra ft structure  
fusleage station, wing station number 1 ON

AIRC RA FT

b.     Zoning ½ S OA /M13/S/81

c.     Nomencla ture  and definition ½

* E lectrica l bonding Electrica l bond ing 1 S OA /M13/S/82 2 7. To know and understand e lectrica l
bond ing on a ircraft 1 ON

AIRC RA FT

* L ightning strike  pro tection provis ion Lightning strike pro tection provision 1
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3. [13 .7 ] F lig ht C o ntro ls  (ATA 2 7)

a. * P r im a ry c o ntro ls  : a i le ro n, e le va to r,
rud d er, sp oi le r a .     Intro ductio n 1 1

b .     A i lero n S O A /M 13 /S /8 3-8 7 1 8. To  a c q u a i n t w i t h p r i m a r y c o n t r o l
surfa ces 1 O N

A IRC RA FT

c .    E leva to r S O A /M 13 /S /8 8-8 9

d .     Rud de r S OA /M 13 /S /9 0

e .     Sp o ile rs S O A /M 13 /S /9 1-9 2 9. To  a cq uaint w ith vario s typ es  o f ta bs 1 O N
A IRC RA FT

* Trim  contro l a .     Ta b s 1 S OA /M 13 /S /9 3 1 0. To a c q u a i n t w i t h m a n u a l s y s t e m
o p era tion 1 O N

A IRC RA FT

b .     Trim  tab s S OA /M 13 /S /9 4

c .     S e rvo  ta bs S OA /M 13 /S /9 5 1 11. To  a cq uaint w ith fixe d  vo lum e  p um p 1 L A B

d .     B a lance tab s S OA /M 13 /S /9 6

1 1 2. To acquaint with hydraulic accumulator 1 L A B

* A ctive  L o ad  C ontro l a .     A ircra ft loa d s 1

b .     V-N  D ia gra m S OA /M 13 /S /9 7 1 1 3. To a cquaint with hydra ulic actuator 1 L A B

* H ig h li ft de vice s a .     Intro ductio n of s lo ts 2 S OA /M 13 /S /9 8 1 1 4. To  a cq uaint w ith A IR  B OTTLE 1 L A B

b .     Typ es  o f s lo ts S OA /M 13 /S /9 9-1 00

c .     F la ps S O A /M 1 3 /S /
1 01 -1 03 1 1 5. To  a c q u a i n t w i t h s t a l l p r o t e c t i o n

syste m 2 O N
A IRC RA FT

d .     Typ es  o f fla ps S O A /M 1 3 /S /
1 04 -1 06

1 1 6. R e m o va l &  insta lla tion o f sp oi le r m ixer
unit &  a i le ro n b ala nce  p ane ls 1 O N

A IRC RA FT

* L ift dum p , spe e d bra ke s a .     L i ft d um pe rs ½ S OA /M 1 3/S /10 7

b      Sp e ed  b rake s S OA /M 1 3/S /10 8 1 1 7. P ressure  le ak  te st/ co nd itio n che ck/
o p era tional che ck  o n oxyg en syste m 1 A IR IND IA

* S ys tem  o p era tio n: 1 1 8. R e m o va l a nd ins ta lla tio n of po rtab le
p ro te c tive  b re a thing  eq uip m e nt. 1 A IR IND IA

i.     M a nual sys tem a .     C hains ½ S O A /M 1 3 /S /
1 09 -112

b .     P ulley ½ S O A /M 1 3 /S /
112 -11 3 1 1 9.

a .   S ervic ing  and m a inte na nce  o f
b le ed  a ir iso la tio n va lve and  p re -coo ler
co ntro l va lves  (p ne um a tic  syste m )

1 A IR IND IA

b . R em o va l a nd  insta lla tio n of b le ed  a ir
check  va lves  (p ne um a tic  syste m )

i i .    Hyd raulic sys te m a .     Intro ductio n ½ S OA /M 1 3/S /11 4

b .     P a sca l la w &  m e chanica l a d va nta g e 1 2 0. Va cuum  p ressure  te st o f w ate r sys tem 1 A IR IND IA

c .     Typ es  &  p rop e rtie s of hyd ra ulic  fluid 1 S OA /M 1 3/S /11 5

d .     Typ es  o f hydra ulic  p um ps 1 2 1. S e rvic ing  a nd  m aintenance of outflo w
va lve  a ctuato r 1 A IR IND IA
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i.     F ixed volume pump SOA/M13/S/
115-119 1 22. a.  S erving, maintenance and testing of

e lectronic equipment cooling fans 1 AIR IND IA

ii.    Variable volume pump 2 S OA /M13/S /120
b.  S ervicing and maintenance of outflow
valve position indicator and equipment
cooling over board flight exhaust valve

iii.   Hand pump S OA /M13/S /121

e.    Hydraulic components 1 23. Operational test of recirculation system
(air condition system) 1 AIR IND IA

i.     Non-return valve

2

S OA /M13/S /122

ii.    Relief valve S OA /M13/S /123 1 24. Inspection and servicing of
recirculation fan check valve 1 AIR IND IA

iii.   Cut-out valve S OA /M13/S /124

iv.    Reducing valve S OA /M13/S /125 1 25. a.  Removal and installation of engine
fire detector element 1 AIR IND IA

v.     Pressure mainta ing valve S OA /M13/S /126 b.  Inspection, servicing, replacement
of fire extinguisher bottles

vi.    S elector valve 1 SOA/M13/S/
127-128

vii.   Shuttle valve
1

S OA /M13/S /129 1 26. Operational testing of cargo bay
smoke detector 1 AIR IND IA

viii.  S equence valve S OA /M13/S /130

ix.     Hydraulic accumulator 1 S OA /M13/S /131 1 27. a.  Inspection and maintenance of
boost pump 1 AIR IND IA

x.     Hydraulic reservior S OA /M13/S /132
b.    Inspection and servicing of cross
feed valve and fuelling manifo ld check
valve

xi.     Hydraulic actuator 2 S OA /M13/S /133

xii.   Hydraulic filter & seal SOA/M13/S/
134-135 1 28. a.    Removal of microbial growth from

fuel tank 1 AIR IND IA

f.     Layout of basic hydraulic system 1 SOA/M13/S/
136-137

b.  Removal and installation of surge
tank pressure re lief valve

g.     Layout of typical hydraulic system 1 S OA /M13/S /138

h.     Power-pack system
1

S OA /M13/S /139 1 29.
Functional test of cross feed valve and
operational test of fuel scavenge
system.

1 AIR IND IA

i.     P ower flying contro l S OA /M13/S /140

1 30. a.  Contamination test on hydraulic fluid
system 1 AIR IND IA

iii.     P neumatic system a.     Introduction
1

b.  Removal and installation of
hydraulic fluid overheat warning switch

b.     Advantages &  disadvantages

c.     Typical layout of high pressure pneumatic system 1 S OA /M13/S /141
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d.     Pneumatic components : 1 31. a.   Removal and fitment of Nose
wheel 1 AIR INDIA

i.     Compressors 1 SOA/M13/S/142 b.   Removal and fitment of Main wheel

ii.    Pressure regulators 1 SOA/M13/S/143 c.   Checking of filters and clog
indicators of landing gear system

iii.   Oil & water trap

iv.    Storage bottle SOA/M13/S144 1 32. Removal and installation of brake
shuttle valve 1 AIR INDIA

v.    Pressure reducing valve 1½ SOA/M13/S/145

vi.   Pressure maintaining valve SOA/M13/S/146 1 33.
Removal and installation of antiskid
control unit, antiskid valve & antiskid
wheel speed transducer

1 AIR INDIA

vii.  Control valve SOA/M13/S/
147-149

viii.   Actuator SOA/M13/S/150 1 34. Removal and installation of steering
mechanism & steering metering valve 1 AIR INDIA

* Artificial feel, yaw damper, mach trim,
rudder limiter, gust locks a.     Artificial feel 1½ 1 35. Servicing and leak testing of  wing ant

ice system 1 AIR INDIA

b.     Yaw damper system SOA/M13/S/151

c.     Mach trim system SOA/M13/S/
152-153 1 36. Removal and installation of waste drain

line heater 1 AIR INDIA

d.     Gust lock

e.     Rudder limiter (Stops) SOA/M13/S/154 1 37. Removal, cleaning & installation of
crew & passenger oxygen mask 1 AIR INDIA

* Stall protection system a.     Introduction

b.     Stick pusher (Nudger) 1

c.     Mach warning system

d.     Take-off warning

TOTAL NO. OF PRACTICAL HRS.
AT LAB 04

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT 12

TOTAL NO. OF PRACTICAL HRS. IN
CLASS ROOM 00

TOTAL NO. OF PRACTICAL HRS. IN
AIR INDIA 21

TOTAL NO. OF HRS. (T) 55 TOTAL NO. OF HRS. (P) 37
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1. [6.1 ] A irc raft m ate ria l : fe rrous

[6.1 (a)] C ha ra cte ris tics , p ro p ertie s o f
com mo n allo y s tee ls 1.     Term s and de finition 0 .5 S OA /M 6 /S /1-6 1

2 .     Ste el pro duc tio n me tho d 0 .5

3 .     A pp lica tion o f p la in ca rb on s tee ls , classification
b a se d  o n the  d eg re e of d e -oxida tion. 1

4 .     Influence of o the r m ate ria ls  inca rbo n s te e ls. 0 .5

5 .     A llo y ste e ls , e ffec t o f a llo ying  e lem ents 0 .5

6 .     C la ss ifica tio n o f ste els   &  sp e cia l a lloy s tee ls 1 S OA /M6 /S /7 -9

Hea t trea tme nt  &  a pp lica tion o f a lloy
s te e ls

1.     C ritica l ra ng e  a nd  inte rnal s turc ture  o f s tee l.
       The o ry of he at tre atm ent. 1 S O A /M6 /S /1 0 -1 2

2 .     A nne a ling  a nd  no rm a lis ing 1

3 .     Ha rde ning , tem p ering  a nd refining 1 S O A /M6 /S /1 3 -1 6

4 .     P ra ctical he a t tre a tm e nt. 1

5 .     C yc le  anne a ling  a us tem pe ring 1

6 .     Ma rtem pe ring  a nd  ha rde na b ility 1

7 .     C a se  ha rde ning 1

a .     S o lid &  liq uid  ca rburis ing 1

b .     C ya nid ing  a nd  nitrid ing 1

c .     Ind uction ha rde ning  a nd  sho t-pe e ning 1

2. [6.2 ] A irc raft m ate ria ls .  Non-ferro us

[6 .2  (a )] C ha ra c te r i s ti c s , p ro p e rti e s  o f
non-ferro us  m ate ria ls  use d in a irc ra ft 1.     No n-ferrous m eta ls  and  the ir prope rties  and  use s 1 1

2 .     No n-fe rrous a llo ys :

a .     B ra sse s 1

b .     B ro nze s 0 .5

c .     A lum inium  and  m ag ne s ium  a llo ys 0 .5

d .     Nickle  a lloys 1

e .     B e a ring  ma teria ls and  o the r a llo ys 1
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Hea t trea tm e nt of no n-fe rro us m a teria ls 1.     S o lutio n hea t trea tm e nt 0 .5

2 .     P re cip ita tion he at tre atm ent 0 .5

3 .     He a t tre a tm e nt o f a lum inium  allo y 1

4 .     He a t tre a tm e nt o f m ag nes ium  a lloy 0 .5

5 .     He a t tre a tm e nt o f ti tanium  a lloys 1

[6.1  (a ) &  6 .2  (a)] Id enti ficatio n of fe rro us
&  non-fe rrous  m ate ria ls use d in a ircra ft. 1.     Ide ntifica tion o f fe rro us  a nd no n-fe rrous m e tals 0 .5 1

2 .     S e le ction o f m ate ria ls 1 1

[6.1 (b) &  6.2 (b)] Te s t ing  o f fe rro us  &
no n -fe rro us  m a te ria ls  fo r ha rd ne s s ,
te ns i le  s tre ng th, fa ti g ue  s tre ng th a nd
im p a c t resistance

1.     Stre ss  a nd stra in 1 1

2 .     P rincip al m e cha nical pro pe rtie s 2

3 .     Tensi le  a nd  co m p ress io n tes ts 2 S O A /M 6 /S /1 7 -2 0

4 .     Ha rdne ss  te sting 2

a .     B rinell a nd rockwe ll hard ne ss te s ts 2 S O A /M 6 /S /2 1 -2 4

b .     V ickers hardness, m ic ro hardne ss, scratch a nd  
re b ound ha rdne ss  te sts 2 S OA /M 6 /S /25

5 .     Im a pa c t Tes ts

a .     Izo d  im p a ct te st 2 S OA /M 6 /S /26

b .     C harp y im p a ct te st 2 S OA /M 6 /S /27

6 .     Fa tigue and  c ree p  tes ts 1

3. [6.3 .] A irc ra ft m ate ria ls : C o m po site  a nd
non m eta llic 1.     P la s tics : Intro d uc tio n a nd  c lass ificatio n 1 S O A /M 6 /S /2 8 -3 0

[ 6 . 3 . 1 ( a ) ] C o m p o s i t e  &  n o n -
m e t a l l i c  o t h e r  t h a n  w o o d  &
f a b r i c .  C h a r a c t e r i s t i c s
p r o p e r t i e s  a n d  ide nti fication o f
com m o n co m po site  a nd  no n-m eta llic
m a te ria ls othe r the n wo o d u s e d  i n
a i r c ra f t ,  s e a la n t  &  b o n d i n g  ag e nts .

2 .     P hysical and  work ing  p rop ertie s of p la stics 1 2

4. [6.4 ] C orro sio n

a .     C he m ica l fund am entals , fo rm atio n
by galvanic action process, m icrobilogical,
s tre ss.

1.     Intro duc tio n o f co rros ion 1 S OA /M 6 /S /61 1

b .     Typ e s  o f  c o r ro s i o n  a n d  t h e i r   
ide ntificatio n 2 .     Typ es  o f co rro sio n 1 2

c .     C auses  o f corro sio n 3 .     C o nd itions ca using co rros ion 1
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d .     M a te r i a ls  typ e s  : s u s c e p ti b i li ty  to
c o r ro s i o n 4 .     O rd e r  o f c o r ro d i b i li ty  i n  m e ta ls 1

5 . [6 .5 ] F a s te n e rs

[6 .5 .1 ] S c re w  th re a d s 2

1 .     S c re w  N o m e n c la tu re D i ffe re n t fo rm  o f s c re w  th re a d s  : 1 2 1 .
To  i d e n t i f y  a n d  t o  k n o w  t h e  u s e s
o f  d i ffe re n t typ e s  o f s c re w  th re a d  u s e d
i n  a i rc ra ft

4 L A B

a .     B A , B S W , B S P S O A /M 6 /S /6 2

b .     B r i t i s h  s ta nd a rd  a n d  f in e  th re a d s S O A /M 6 /S /6 3

c .     A m e r ic a n  s e lle rs S O A /M 6 /S /6 4

d .     M e tr i c  th re a d s S O A /M 6 /S /6 5

e .     U n i f i e d  th re a d S O A /M 6 /S /6 6

f.     S q ua re  th re a d /A C M E S O A /M 6 /S /6 7

g .     B u tte re s s  th re a d S O A /M 6 /S /6 8

h .     K nu c k e l th re a d S O A /M 6 /S /6 9

2 .     T h r e a d  f o r m s , d i m e n s i o n s  a n d
to le r a n c e s  fo r s ta n d a rd  th r e a d s  u s e d  i n
a i rc ra ft.

a .     T hre a d  fo rm s 1 S O A /M 6 /S /7 0

b .     D im e ns i o n s S O A /M 6 /S /7 1

c .     To le ra nc e s S O A /M 6 /S /7 2

3 .     M e a s ur i n g  s c re w  th re a d s M e a s u r i ng  s c re w  th re a d s 1 S O A /M 6 /S /7 3

[6 .5 .2 ] B o lts , s tu d s  a nd  a  s c re w s 2

*  B o lt typ e s : s p e c i f i c a ti o n , i d e n ti f i c a ti o n
a n d  m a rk in g  o f a i rc ra ft b o lts , i n te rn a tio n a l
s ta n d a rd s .

1 .     A i rc ra ft B o lts

i .     B o lt typ e s , s p e c i fi c a ti o n  a n d   i d e n ti fi c a ti o n 5 S O A /M 6 /S /7 4 2 2 . To  i d e n t i f y  a n d  t o  k n o w  t h e  u s e s  o f
d i ffe re n t typ e s  o f b o lts . 4 L A B

a .     H e xa g o n a l he a d e d  b o lt S O A /M 6 /S /7 4

b .     C le v i s  b o lt S O A /M 6 /S /7 4

c .     E ye  b o lt S O A /M 6 /S /7 4

d .     D R  H d  e ng i n e  b o lt S O A /M 6 /S /7 4

e .     C o u n te rs u n k  he a d  b o lt S O A /M 6 /S /7 4

f.     D r i lle d  h e x  h e a d  b o lt S O A /M 6 /S /7 4
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g.     Internal hex head bolt SOA/M6/S/74

h.     AN standard steel bolt SOA/M6/S/74

i.     Special bolt SOA/M6/S/74

j.     Drilled head bolt SOA/M6/S/74

k.     NAS close tolerance bolt SOA/M6/S/74

l.     A l alloy bolt SOA/M6/S/74

m.     Magnetically inspected bolt SOA/M6/S/74

n.     Orange dyed SOA/M6/S/74

o.     reworked bolt SOA/M6/S/74

p.     Low strength material bolt SOA/M6/S/74

ii.    Lock bolt types 1 SOA/M6/S/75

iii.     Lock bolt numbering system 1 SOA/M6/S/76

* Nuts : Self locking, anchor, s tandard
types i.     Non- self locking nuts : 2 SOA/M6/S/77 2 3. To identify and know the uses of

various types of Non-self locking nuts. 2 LAB

a.     AN 310

b.     AN 315

c.     AN 320

d.     AN 335

e.     AN 340

f.     AN315

g.     AN 350

ii.    Self-locking & anchor types of nuts 2 SOA/M6/S/78 2 4. To identify and know the uses of
various types self-locking nuts. 2 LAB

a.     Hexagonal SOA/M6/S/78

b.     Castle SOA/M6/S/79

c.     Ring SOA/M6/S/80
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d .     F langed S OA/M 6/S /81

e .     S lo tted S OA/M 6/S /82

f.     Pa l

g .     C heck

h.     W ing

i.     D om e nuts

* Machine  screws : aircra ft specifica tions Types o f screws &  spec ification 2 S OA /M6/S /82A 2 5. To identify and know the uses of aircra ft
screws 8 ON

AIRC RA FT

a .     Structura l

b .     Se lf tapp ing

c.     D rive

d .     F la t head

e .     Round  head

f.     Washer head

g .     Headless

h.     F illiste r head S OA/M 6/S /83

i.    Truss head  and  a ll m achine  screws S OA/M 6/S /83

* Studs : types and  uses, insertion and
remova l D iffe rent types o f s tuds and  the ir uses 1 SOA/A /M 6/S /83A 2 6. To identify and know how to use the  stud

and dowels . 7 ON
AIRC RA FT

* S elf tapping screws, dowe ls S e lf-tapp ing  screw &  dowels 1 S OA/M 6/S /84

[6.5 .3 ] Locking  devices, Tab  and  sp ring
wa shers, loc k ing p la tes, s p li t p ins , pa l
n u t s , w i r e l o c k i n g , q u i c k r e l e a s e
fastene rs, key circ lips , cotter pins

Tab and  spring washers 3 2 2 7. To identify and  know the va rious types
o f washers and the ir uses 2 LA B

a.     P la in washer S OA/M 6/S /85

b .     Specia l washer S OA/M 6/S /85
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c.     Spring washer S OA/M6/S /86

d.     Taper pin washer S OA/M6/S /86

e.     Star-lock washer S OA/M6/S /87

f.     Locking p lates S OA/M6/S /87

g.     Split pin S OA /M6/S /87a

h.     Pal nuts S OA/M6/S /87

i.     Wire locking SOA/M6/S/88-90

j.    Quick release fasteners SOA/M6/S/91-93

k.     Key circlip S OA/M6/S /94

l.    Cotter p ins S OA /M6/S /94A

[6.5.4.] A ircraft rivets 1.     Types of rivets, specification and identification 2 SOA/M6/S/95-98 1 1 8. Identification and uses of different rivets 2 LA B

T y p e s o f s o l i d  a n d b l i n d r i v e t s :
spe c i ficatio ns a nd id enti fica ti on, he a t
tratment.

a.     Universal head

b.     Round head

c.     Flat head

d.     Counter sunk head

e.     Specia l b lind rivets mechanically expaned
rivets SOA/M6/S /95-98A

f.     Non-structura l and mechanical lock. SOA/M6/S/95-98B

2.     Heat treatment of d ifferent types of rivets. 1

6. [6.6] P ipes and unions

a.
Ide nti fication, and  typ es of rig id  and
flexib le pipes and their connectors used
in aircraft

D ifferent types of p ipes and unions used in a ircraft 2 SOA/M6/S /99-104 2 2 9. To identify uses and bending of p ipes
(Hydraulic used in aircraft) 2 LA B

a.     P lumbing line
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b.     Rigid tubing

c.     Identification of material

d.     Flexible hose

e.     Synthetic hose

f.     Taflon hose

b. Standard unions for aircraft hydraulic, fuel
oil, pneumatic and air system pipes a.     Plumbing connectors 1 1

b.     Flared, tube fittings

c.     Flareless tube fittings.

7. [6.7]  Springs 1

Types of springs, material, characteristics
and application

Different types of springs, material testing, characteristics
and application 1 SOA/M6/S/100 1 10. To know the different types of springs

and testings and uses 2 LAB

8. [6.8] Bearing SOA/M6/S/101-105 2

1.     Purpose of bearing, loads, material,
construction 1.     Purpose of bearing, loads, material  construction ½ 2 11. To know and identify the different types

of bearing. 2 LAB

2.     Typ e s  o f  b e a r i ng s  a nd  the i r
application 2.     Types & uses of bearings 2.5

a.     Ball and roller bearing

b.     Journal bearing

c.     Rod end bearing

d.     Conical bearing

e.     Truncated pivot bearing

f.     Collared bearing

g.     Needle and cylindrical bearing



School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

SECTION :   5 PAGE NO. : 817
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : AVIONICS
MODULE - 6 : MATERIALS AND HARDWARE
SEMESTER : THIRD

S.No. DGCA SYLLABUS THEORETICAL SYLLABUS HRS SLIDES
No.

LEVEL OF
KNOWLEDGE S.No. PRACTICAL SYLLABUS HRS LOCATION

THEORY PRACTICAL

9. [6.9] Transmission 2

i. Gear types and their application i.     Different types of gear 3 SOA/M6/S/106-116 2 12. To know the operation and uses of
different gears 2 LAB

a.     Spur SOA/M6/S/116-126

b.     Helical SOA/M6/S/116-126

c.     Spiral SOA/M6/S/116-126

d.    Rack & pinion SOA/M6/S/116-126

e.     Worm & worm wheel SOA/M6/S/116-126

f.     Bevel gear SOA/M6/S/116-126

g.     Riverted gear SOA/M6/S/116-126

h.     Simple and compound train SOA/M6/S/116-126

i.     Epicyclic gear train SOA/M6/S/116-126

ii.
Gear ratios, reduction and multiplication
gear system, driven and driving gear,
idler gears and mesh patterns

ii.     Undrstanding terms : 2

a.     Gear ratio SOA/M6/S/116-
126A

b.     Reduction & multiplication gear system SOA/M6/S/116-
126B

c.     Driven & driving gear SOA/M6/S/116-
126C

d.     Idler gears & mesh patterns SOA/M6/S/116-
126 D

iii. Belts and pulleys chains and sprokets iii.   Different types of belts and pulleys, chain &
sprocket and their uses 1 SOA/M6/S/127-131 2
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10. [6.10 ] C ontro l cab les S OA/M 6/S /131-137 1

1 .     Types o f cab les 1.     D ifferent types o f control cab les 1

2 .     E nd  fittings, turn buckles and
com pensa tion devices 2  a .   C ab le end  fittings (AN663-AN668) 2 1 13. To  k no w p ra c t i c a lly ho w s w a g i ng  i s

ca rried  out on contro l cables 7 ON
AIRC RA FT

b .     Turn buckles &  compensa tion devices

3 .     P u l l e y s  a n d  c a b l e  s y s t e m     
com ponents 3 .    P ulleys &  cab le  system components

4 .    B owden cab les 4 .     Bowden cab les

5 .     A ircraft flexib le  contro l system 5.     A ircra ft flexible  contro l system

11. [6.11 ] E lectrical cables contro l
connectors 2

C ab le types, construction and
cha racteris tics a .   Types of e lectrica l cables 1 S OA /M 6/S /138

b .   C ab le constructions

c.   C ab le characte ristics

High tens ion and  co -axial cab les a .   H igh tens ion cab le 0 .5 2

b .   C o -axia l cab le S OA /M 6/S /139 2 14. To  acquaint w ith various pa rts  o f co-
axial cab le 7 ON

AIRC RA FT

C rim ping C rimp ing 0 .5 S OA /M 6/S /140 2

C o nne cto r type s, p ins, p lugs , so ck e ts ,
ins ula to rs , c urre nt a nd  vo lta ge  ra ting ,
coup ling , identifica tion codes

a .   Types of connecto rs 2 S OA /M 6/S /141 2

b .   C urrent and  vo ltage ra ting

c.   C oupling

d .   Identification code 7 S OA /M 6/S /141 2 15. To  acquaint w ith identificaiton code  o f
cables 7 ON

AIRC RA FT

T OTAL  N O. OF PR AC TIC AL H R S. IN
L AB 24

T OTAL  N O. OF PR AC TIC AL H R S.
ON  AIR C R AFT 36

T OTAL  N O. OF PR AC TIC AL H R S. IN
C LAS S R OOM 00

T OTAL  N O. OF PR AC TIC AL H R S. IN
AIR  IN D IA 00

TOTAL N O. OF  H R S. (T) 90 TOTAL N O. OF  H R S . (P ) 60
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CN - I

[13.4] Communication/Navigation
(ATA23/34) 3

1.
* Fundamentals of radio wave propagation,
antennas, transmission lines, communication,
receiver and transmitter

1.     Fundmentals of radio wave (EM) 20

Effects of environment

2.     Propagation of waves

a.     Ground waves SOA/M13/S/1

b.     Sky waves SOA/M13/S/2

c.     Space waves

d.     Tropospheric scatter propagation SOA/M13/S/3

e.     Extra terrestrial communication

3.     Antennas SOA/M13/S/4

a.     Basic consideration

b.     Wire radiators in space

c.     Terms and definitions

d.     Effects of ground on antennas

e.     Antenna coupling at medium frequencies

f.     Directional high frequency antennas

g.     UHF and microwave antennas 3 1.
Demonstration, familiarization of maintenance,
removal & repair of  (#)
a.     D irectional HF antennas

3 AIR INDIA

h.     Wide band and special purpose antennas b.     UHF & microwave antennas.

4.     Transmission lines 3 2.

To observe effects upon a transmission
line when terminated in a short circuit, an
open circuit & on impedence equal to its
characteristics impedence.  (#)

6 LAB

a.     Fundamentals of transmission lines

b.     Losses in transmission lines
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c.     Standing waves

d.     Standing wave ratio

e.     Transmission line components

5.     Communication system 3 3.

Demonstration and familiarization of
various stages o f communication
system operation, function, measurment,
experiment, testing of its sub-assemblies
& their troubleshooting  practices for  (#)

6 LAB

a.     Block diagram SOA/M13I/S/5 a.    Transmitter

b.     Transmitter SOA/M13/S/6 b.     Demodulation

c.     Receiver SOA/M13/S/7 c.     AM receiver

d.     Modulation d.     FM receiver.

2. * Working principle of very high frequency
(VHF) communication system 1.     Basic principle 8

2.     Installation SOA/M13/S/8 3 4.

To b e c o m e a c q ua i nt wi th  s e lc a l
equipment and VHF communication,
installation characteristics, ramp testing
and maintenance. (#)

12 LAB/ AIR
INDIA

3.     Control and operation

4.     Block diagram SOA/M13/S/9

3. * Working principle of high frequency
communication system 1.     Basic principle 8 3 5.

To become acquaint with installation,
b lock di agram and  ramp testing
maintenance of  HF communiation  (#)

12 LAB/ AIR
INDIA

2.     Installation SOA/M13/S/10

3.     Controls and operation

4.     Block diagram SOA/M13/S/11

4. * Working principles of audio integrating
system (AIS) 1.     Introduction 10 SOA/M13/S/12 3 6.

Demonstration AIS, operation, function,
typical performance levels & specification.
Installation & interface with other aircraft
system (#)

11 LAB/ AIR
INDIA

2.     Service interphone SOA/M13/S/13 a.     Service interphone

3.     Cabin interphone SOA/M13/S/14 b.     Testing & trouble shooting audio
system.

4.     Flight interphone SOA/M13/S/15 c.     Testing battery power supplies &
condition.
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5.     Passenger address SET/M13I/S/16 d.     Passenger addressing system.

6.     Passenger entertainment system (PES) SET/M13/S/17

7.     Gound crew call system SET/M13/S/17

5. * Working principles of emergency
locator transmitters (ELT) 1.     Introduction 5 3 7.

Understanding of ELT, Working of its
various subassemblies and battery
system (#)

3 AIR INDIA

2.     Testing for ELT

3.     Service for ELT

6. * Working principles of cockpit voice
recorder (CVR) Cockpit voice recorder 5 SET/M13/S/18 3 8.

Demonstration of CVR system, its sub
assemblies, connection power supplies,
control and indication and system
testing in aircraft. (#)

3 AIR INDIA

7. * Working principle of very high frequency
omnidirectional range (VOR) 1.     Introduction 8 3 9.

To demonstrate of VOR equipment, its
various subassemblies, connection and
power supplies, installation, aerial
system, output and ramp testing (#)

3 AIR INDIA

2.     Basic principles

3.     Block diagram SET/M13/S/19

8. * Working principle of automatic direction
finding (ADF) 1.     Introduction 8

2.     Basic principle 3 10.

To demonstrate ADF equipment, its
various subassemblies, connection and
power supplies, installation, sources of
system error (#)

5 F-27/ AIR
INDIA

a.     Loop antenna SET/M13/S/20

b.     Sense antenna

3.     Simplified block diagram operation SET/M13/S/21 3 11.

Demonstration of composi te field
pattern created by loop and sense
antenna, control and operat ion ,
characteristics, calibration  and testing
or ramp (#)

2 F-27

4.     Installation
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9. * Working principle of instrument landing
system (ILS) 1.     Introduction 8 3 12.

D em o nstra t i on o f  ILS  s ys te m , i ts
va rious subassemb lies, connection
and power supplies, installation and
characteristics and ramp testing (#)

4 F-27/ AIR
INDIA

2.     Basic principle a.     Landing aid representation.

3.     Block diagram SET/M13/S/22

4.     Installation

5.     Controls and operation SET/M13/S/23

10. * Working principle of microwave landing
system (MLS) 1.     Introduction 8 3 13.

Understanding of MLS, working of i ts
va rious s ubass emb lies and ba tte ry
system (#)

2 AIR INDIA

2.     Basic principle SET/M13/S/24

3.     Block diagram SET/M13/S/25

11. * Working principle of distance measuring
equipment (DME) 1.     Introduction 8 3 14.

To demonstrate the D ME system, its
subassemblies , connections, power
supplies, radiation patterns and indications
and ramp testing. (#)

4 INDIA

2.     Basic principle SOA/M13/S/26 a.     Interrogation

3.     Simplified block diagram SOA/M13/S/27 b.     Installation

4.     Controls and operation SOA/M13/S/27 c.      Controls & operations

12. * Working principle of very low frequency
and hyperbolic navigation (VLF/OMEGA) 1.     General principles 10 3 15.

Understanding of OMEGA navigation, its
subassemblies work ing , connection,
power supplies, control and operation (#)

8 LAB/
AIR INDIA

a.     Continuous wave hyperbolic principle SOA/M13/S/28

b.     Pulsed hyperbolic principle SOA/M13/S/29

c.     Continuous wave rho rho & rho-rho-rho system

d.     Comparision of system

2.     Omega navigation system

a.     Omega station and broadcast pattern

b.     Propagation

c.     Position fixing SOA/M13/S/30

d.     Rate aiding
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13. * Working principle of Doppler navigation 1.     Introduction 20 3 16.

Understanding of doppler navigation,
working of its various subassemblies,
connection, power supplies control and
indication. (#)

8 LAB/
AIR INDIA

2.     Doppler effect

3.     Antenna mechanisation

4.     Doppler spectrum

5.     Beam geometry SOA/M13/S/31

6.     Transmitter frequency

7.     Block diagram operation SOA/M13/S/32

8.     Controls and operation

14. * Working principle of area navigation,
RNAV system 1.     Generalize area navigation system 8 SOA/M13/S/33

2.     VOR/DME based RNAV principle SOA/M13/S/34

15.
* Working principle of global positioning
system (GPS); global navigation,
Satellite system

1.     Introduction 8 3 17. To demonstrate GPS components 8 LAB/
AIR INDIA

2.     Space segment SOA/M13/S/35-36

3.     Control segment

4.     User segment

5.     Doppler navigation system SOA/M13/S/36

16. * Air traffic control transponder, secondary
surveillance radar 1.     Introduction 8 3 18.

To demons tra te a i r tra ffi c contro l
t ra nsp onde r, i ts sub asse mbli es ,
connection, power supplies, control and
indication (#)

2 AIR INDIA

2.     Basic principles

3.     Installation

4.     Controls and operation

5.     Secondary surveillance radar SOA/M13/S/37
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17. * Tra ffic  a le rt a nd co lli s i o n a vo id a nce
sys tem (TC A S) 1.     Introduction 5 3 19.

a . To d em ons tra te  the  com po nents o f
TC AS  (#)
b . B ITE  check and fault a na lyis inc lud ing
troub le  shoo ting  on a ircra ft “TC A S ”.

2 A IR IND IA

2.     TC A S theo ry o f op era tion SO A/M 13/S /38 20.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft V HF
communica tion sys tem.

2 A IR IND IA

21.
B ITE  check and fault anlysis includ ing
troub le  shoo ting  on a ircra ft aud io
integera tion system.

2 A IR IND IA

18. (1 3 .4 ) W e a the r a vo id a nce ra d a r (ATA
23/34) 1 .     Introduction 10 3 22.

B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft “A D F ”
sys tem.

2 A IR IND IA

2.     W e ather radar 23.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft ins trument
land ing sys tem.

2 A IR IND IA

a.     Bas ic princip le SO A/M 13/S /28 24.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft rad io
a ltime ter system.

2 A IR IND IA

3.     C ho ice  o f characteristic and fea tures 25.
Testing  and fault ana lysis includ ing
troub le  shoo ting  on A irc ra ft “ATC ”
transponde r system .

2 A IR IND IA

4.     Ins ta lla tion 26. Testing  and fault ana lysis includ ing
troub le  shoo ting  o f a ircra ft “GP W S”. 2 A IR IND IA

5.     C ontro ls 27.
Testing  and mainta inance o f flight
d irector system fault ana lysis  includ ing
troub le  shoo ting .

2 A IR IND IA

6.     Opera tion SO A/M 13/S /29 28.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft R-NAV, INS
sys tem.

2 A IR IND IA

7.     B lock d iagram  ope ra tion SO A/M 13/S /30 29.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft D o pp ler
navig a tion system.

2 A IR IND IA

8.     D ig ita l wea ther radar 30.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft flight
m anang ement system.

2 A IR IND IA

9.     App lica tion fo r weather radar 31.
B ITE  check and fault ana lysis inc lud ing
troub le  shoo ting  on a ircra ft weather
radar system.

2 A IR IND IA

10.    W eather ra dar characte ristics 32. C a lib ra tion o f magnetic D irec tion
Ind ica tor. 3 A IR IND IA

19. Inertia l naviga tion system  INS 5

20. A RINC  comm unica tion &  reporting 5

21. Ra d io  A ltimeter 3

22. C ab in S ystem (ATA 44) 11

1.    Introduction

2.   D ata /Rad io  com munica tion S OA /M13/S /31 33. D emonstra tio n o f  various s tage o f
rad io  communica tion 2 A IR IND IA

3.   Access to  pre-departure /departure  repo rts

4 .    E -mail/Intranet/ inte rnet A ccess

5.    P asse nger da tabase
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6.    Cabin Core system SOA/M13/S/32

7.    Inflight Entertainment system SOA/M13/S/33 34. Familization of various instrument used
for entertainment in flight 2 AIR INDIA

8.   External communication system

35. Demonstration of  working of
transponder 2 AIR INDIA

23. Information System [ATA 46] 10

1.    Introduction

2.   Aircraft general information system

3.   Flight Deck information system SOA/M13/S/34

4.    Maintenance information system

5.   Passenger cabin information system SOA/M13/S/35

6.   Misselleneous information system

TOTAL NO. OF PRACTICAL HRS. IN
LAB 59

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 8

TOTAL NO. OF PRACTICAL HRS. IN
AIR INDIA 72

TOTAL NO. OF PRACTICAL HRS. IN
CLASS ROOM 0

TOTAL NO. OF HRS. (T) 199 TOTAL NO. OF HRS. (T) 139
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1. [14.1] Turbine Engines

a.
Consructional arrangement and operation
of turb o je t, turbofan, turbo shaft a nd
turbopropellar engines

1.    Principle and methods of jet propulsion 1 1

2.   Types of gas turbine engines, limitations and
variation in designs 1 SOA/M14/S/1-4

3.    Differences between various type of engines 1

4.    Constructional details of gas turbine engines

a.    Inlet ducts and entry guide vanes 1 SOA/M14/S/5

b.    Compressors: SOA/M14/S/6-9 1 1. (a) To demonstrate the functioning of
centrifugal compressors. 1 LAB

(b)   To demonstrate the functioning of
axial flow types i.    Centrifugal types 1 (b)   To demonstrate the functioning of

axial flow types. LAB

ii.    Axial flow types 2 1 2. To demonstrate the operation of
combustion chambers 1 LAB

c.    Combustion chambers 2 SOA/M14/S/10-13 1 3. (a)  To demonstrate the functioning of
turbine nozzle guide vanes 1 LAB

d.    Turbine nozzle guide vanes and turbines 1 SOA/M14/S/14-16 1 (b)   To demonstrate the operations of
exhaust cone & propelling nozzle. LAB

e.    Exhaust cone and propelling nozzle 1 SOA/M14/S/17-18 1 4. (a)  Engine high energy igniter units.
(b)  Safety precautions. 1 LAB

f.    Thrust reversers 1 SOA/M14/S/19-22

g.    Accessories gear box and accessories 1 SOA/M14/S/22A

h.     After burner 1 SOA/M14/S/22B

5.     Materials for gas turbine engines 1

6.     Performance and factors effect the thrust of gas
turbine engine 1

7.     Starting and ignition systems 1

a.     Methods of starting 1 SOA/M14/S/23-26

b.     Starting and ignition system of jet engines 1 SOA/M14/S/27-29

8.     Ground running of gas turbine engine 1 1 5. To demonstrate ground running of gas
turbine engine. 3 AIR INDIA

9.     Lubrication systems of gas turbine engines 1 SOA/M14/S/30-32

10.    Ventilation and cooling of gas turbine engine 1 SOA/M14/S/33
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b. E le ct rno i c e ng ine co nt ro l a nd fue l
metering systems (FADEC) 1.     Electronic engine control 2 SOA/M14/S/34-36 2

2.     Fuel control systems

a.     Fuel pump and its control systems 2 SOA/M14/S/37-38

b.     Pressure control system 2 SOA/M14/S/39

c.     Flow control system 2 SOA/M14/S/40

d.     Combine acceleration and speed control 1 SOA/M14/S/41

e.     Fuel burners and additional controls 1 SOA/M14/S/41A

* Turbo propellers 1.     Introduction, and forces acting on propeller
during operation 1

2.     Propeller balance and types of propellers 2 SOA/M14/S/42-44

3.     Propeller controls 2 6. To demonstrate the operation of propeller
controls 3 AIR INDIA

a.     Constant speed unit 1 SOA/M14/S/45

b.     Propeller control unit 2 SOA/M14/S/46

4.     Fine pi tch stops, feathering, unfeathering
reversing and 'Beta' controls 2

5.     Electrically operated propellars 2

6.     Anti-icing systems of gas turbine engines and
propellars 2 SOA/M14/S/47-49

2. [14.2] Engine Indicating System  (ATA 77) 2

* Exhaust gas temperature/interstage
turbine temperature 1.     Types of probes 5 SOA/M14/S/25 2 7. To demonstrate constructional details

of exhaust gas temperature gauge 1 LAB

2.     Location of probes SOA/M14/S/25

3.     Indicators SOA/M14/S/26
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* Engine speed 1.     RPM measurement 4 2 8.
To demonstrate dismantling, inspection
and reassembling of ESI generator.
(AC & DC) (#)

1 LAB

2.     Generator and indicator system SOA/M14/S/27

3.     Percentage RPM indicator SOA/M14/S/28 2 9. To demonstrate dismantling, inspection
and reassembling of RPM gauge 1 LAB

4.     Servo operated indicator SOA/M-14/S/29

5.     Tacho probe and indicator system SOA/M14/S/30-31 2 10. To carry out calibration check of tacho
generator and gauge (#) 1 LAB

* Engine thrust indicator, engine pressure
ratio, engine turbine dischargepressure or
jet pipe pressure system

1.     Percentage thrust indicator 4 SOA/M14/S/32 2 11. To demonstrate the constructi ona l
details of engine thrust indicator 1 AIR INDIA

2.     Engine pressure ratio SOA/M14/S/33

3.     Engine turbine discharge pressure indicator SOA/M14/S/34

* Oil pressure and temperature 1.     Pressure measurment (Electrical Type) 4 SOA/M14/S/35 2 12.
Strip inspection, and reassembling of
electrically operated ratiometer type
pressure gauge.

2 LAB

2.     Indicating system SOA/M14/S/36

3.     Pressure switches SOA/M14/S/37

* Fuel pressure, temperature and flow 1.     Fuel pressure gauge 4 SOA/M14/S/47 13. To dismentle, inspect and reassemble
the fuel flow meter gauge (#) 1 LAB

2.     Fuel temperature indicator 14.
(a) To  e xp la in and de monstra te
the principle of operation of fuel flow
meter gauge (#)

1 LAB

3.     Fuel flow measurement SOA/M14/S/48 (b) To demonstrate testing of fuel flow
meter gauge (#) LAB

a.     Basic system

b.     Integrated fuel flow system SOA/M14/S/49
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* Manifold pressure 1.     Manifold pressure gauge 2 SOA/M14/S/50 2 15. (a) To demonstrate constructional
details of manifold pressure gauge 1 LAB

(b) To  demonstrate  the
constructional details of torque
pressure indicator

* Engine torque, propeller speed 1.     Desynn torque pressure indicating system 2 SOA/M14/S/51& 33 2 16.
Engine speed synchronising gauge :
examinati on and de te rmina ti on of
principle relating the gauge. (#)

1 LAB

2.     Synchro torque pressure indicating system SOA/M14/S/52 17. Testing of fuel metering system
(FADEC) 3 AIR INDIA

18. Performance checking of engine
electronic display indicators in cockpit 3 AIR INDIA

19. Parameters monitoring during engine
starting using APU mode 3 AIR INDIA

20. nspection of engine ignition systems
and its components maintenance 3 AIR INDIA

21. Removal and installation of aircraft
engines 3 AIR INDIA

22. Servicing and adjustment of propeller
governor 3 AIR INDIA

23. Replacement of FCU and its
adjustments 3 AIR INDIA

24. Cleaning and replacement of engine
filters 2 AIR INDIA

TOTAL NO. OF PRACTICAL HRS.
AT LAB 14

TOTAL NO. OF PRACTICALS ON
AIRCRAFT 00

TOTAL NO. OF PRACTICALS IN
CLASS ROOM 00

TOTAL NO. OF PRACTICALS IN AIR
INDIA 30

TOTAL NO. OF HRS. (T) 68 TOTAL NO. OF HRS. (P) 44
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T H E O R Y P R A C T IC A L

IS -I

(1 3 .8 ) Ins trum e nt S yste m  (ATA -3 1 ) 2

1 . * C o m p a ss  sys te m 1 .     D ire c t re a d ing  m a g ne tic  co m p a ss 7 2 1 .

a .   To  d e m o ns tra te  the  c o ns tructio na l d e ta ils  o f
d ire ct re a d ing  c o m p a s s

b . To  d e m o nstra te  the  p ro c e d ure  o f co m p a ss
s w ing ing  (# )

1 L A B

b . To  d e m o ns tra te  the  p ro c e d ure  o f
co m p a ss  sw ing ing  (# ) a .     M a g ne tic  p ro p e rti e s S O A /M 1 3 /S /1

b .     H a rd  a nd  s o ft iro n S O A /M 1 3 /S /1

c .     M a g ne tic  va ria ti o n S O A /M 1 3 /S /2 2 2 .

a . To  c a r r y o u t c o m p a s s s w i n g i n g  a n d
com p e nsa tion  (# )

b . To  prep are d e via tio n co rrectio n ca rd   (#)

1 L A B

d .     M a g ne tic  d ip S O A /M 1 3 /S /2 2 3 . To  c a r r y o u t f r i c t i o n a n d  d a m p i n g  t e s t o f
m a g ne ti c  c o m p a s s  (# ) 3 L A B  &  IN  A IR IN D IA

2 .     Typ e s  o f D R  c o m p a s s S O A /M 1 3 /S /3

a .     C o nstructio n 2 4 . To  d e m o ns tra te  a nd  e xa m ine  the  re m o te
re a d ing  c o m p a s s a nd  func tio ning  (# ) 5 L A B  &  IN  A IR IN D IA

b .     L iq uid  d a m p ing 2 5 .
To  d e m o ns tra te  p a rtia l d is m a ntli ng , insp e ctio n
a nd  re a ss e m b ly o f re m o te  re a d ing  c o m p a s s
s yste m  (# )

5 L A B  &  IN  A IR IN D IA

c .     A cc e le ra tio n &  turning  e rro r S O A /M 1 3 /S /4

3 .     R e m o te  re a d ing  c o m p a s s 2 6 . To  d e m o ns tra te  the  c o ns truc tio na l  d e ta i ls  o f
flig ht d a ta  re co rd ing  sys te m 3 L A B  &  IN  A IR IN D IA

a .     F lux d e te cto r c o nstructio n a nd  functio n S O A /M 1 3 /S /5

b .     G yro s co p e  a nd  ind ic a to r m o nito ring S O A /M 1 3 /S /6

c .     H e a d ing  ind ic a to r S O A /M 1 3 /S /7

d .     M o d e s  o f o p e ra ting  co m p a ss  sys te m S O A /M 1 3 /S /7 -8 2 7 .

To  d e m o nstra te  a nd  id e ntify G P W S  e q uip m e nt
i ts  sub a s se m b lie s , co nne ctio n, a nte nna , p o w e r
s up p ly, C R T d is p la ys  a nd  m a p p ing
a .    G P W S  m o d e s
b .     Inte rfa ce  w ith o the r a i rcra ft sys te m s .
c .     F uture  tre nd s .

4 IN  A IR IN D IA

e .     R a d io  m a g ne tic  i nd ic a to r S O A /M 1 3 /S /9

2 . * F li g ht d a ta  re c o rd ing  s yste m 1 .     A c ce le ro m e te r a nd  fa ti g ue  m e te r 7

a .     B a s ic  a c ce le ro m e te r p r inc ip le S O A /M 1 3 /S /1 0

b .     F a tig ue  m e te r S O A /M 1 3 /S /11

2 .     F lig ht d a ta  re c o rd e r S O A /M 1 3 /S /1 2 2 8 . To  d e m o ns tra te  the  c o ns truc tio na l  d e ta i ls  o f
flig ht d a ta  re co rd ing  sys te m 4 IN  A IR IN D IA

a .     P a ra m e te r s e le c te d

b .     M e tho d s  o f re co rd ing S O A /M 1 3 /S /1 3

3 .     D a ta  re c o ve ry a nd  a na lys is

4 .     P ro te c tio n a nd  lo c a tio n o f flig ht d a ta  re c o rd e r

5 .     A irc ra ft inte g ra te d  d a ta  sys te m S O A /M 1 3 /S /1 4
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3. * Ground proximity warning system 1.     Introduction 3 SOA/M13/S/15

2.     Basic principle 3 9. To d e m o ns t ra te i ns ta l la t i o n o f a uto p i lo t
component in aircraft/simulator  (#) 5 ON AIRCRAFT &

IN AIRINDIA

3.     GPWS modes

4.     Basic input/output diagram of GPWS SOA/M13/S/16

5.     Future trends SOA/M13/S/17

4. * Electronic flight instrument system 1.     Units of a system 8 SOA/M13/S/28

a.     Display unit SOA/M13/S/29

b.     Symbol generator SOA/M13/S/30

c.     Control pannel SOA/M13/S/31

d.     Remote light sensor

2.     Display presentation

a.     EADI SOA/M13/S/32

b.     EHSI SOA/M13/S/33

c.     Failure annunciation

3.     Data source selection

4.     Display of air data SOA/M13/S/34

5. [13.4] Communication/Navigation (ATA
23/24) 3

* Working principle of flight director system
(FDS) 1.     Introduction and component of FDS 6 SOA/M13/S/18

2.     ADI operation SOA/M13/S/19-20 3 10. To examine the components of autopilot system
(#) 5 ON AIRCRAFT &

IN AIRINDIA

3.     HSI operation SOA/M13/S/21-27

6. * Inertial navigation system 1.     Inertial navigation system 9

a.     Introduction

b.     Definition SOA/M13/S/35

c.     Fundamental principle SOA/M13/S/36

d.     Gyro stabilized platform

e.     Gimballed platform arrangement SOA/M13/S/37

f.     INS operation
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7. System operation : E lectrica l, fly by wire a.     Introduction 6

b.     Advanced F BW concepts

c.     A rchitecture S OA/M13/S /38

d.     C ontrol laws

e.     P i tch control S OA/M13/S /39

f.     Ro ll contro l

g .     C ontrol interceptor

8 . * W orking princip le  o f flight management
System 1.     Introduction 6

2.     Typical system

3.     F light management system S OA/M13/S /40

9. [13.3 ] Auto flight (ATA 22)

* Fundamentals of automatic flight control
includ ing working principles and current
te rmino logy

1.     The role of AFC S 5

2.     D efinitions 3 11. To demonstrate the dismentling , inspection &
reassembling of autopi lot units (#) 5 ON AIRC RAFT & IN

AIRIND IA

3.     C omponents of AF CS SOA/M13/S /41 3 12.

To  e x a m i n e  a n d  t e s t i n g  o f
e le m e n t s  o f  a u t o p i l o t ,  a u t o m a t i c
f l a r e  a n d  a u t o m a t i c  l a n d i n g  s y s t e m
( # )

4 IN A IRIND IA

4.     F undamenta ls o f automatic contro l S OA/M13/S /42 3 13.

a .  To  a c q u a i n t  w i th  va r i o u s  typ e s  o f
t o o l s  us e d  i n  i n s t r u m e nt  w o r k s h o p .
b .  To  d e m o ns t r a t e  the  c o ns t r uc t i o n a l
d e ta i ls  o f  u - tu b e  m a no m e te r   ( # )

1 LAB

10. * Command signal processing 1.     S ignal processing 5 S OA/M13/S /43

2.     L imiting

3.     Synchronising S OA/M13/S /44

4.     D emodula tion

5.     Ga in and gain programming

6.     F eedback

7.     Integration

8.     D ata transfer
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1 1 . [1 3 .3 ] A u to  fli g h t  [A T A  2 2 ]*  M o d e s  o f
o p e r a t i o n ;  R o ll, p i tc h  &  ya w  c h a n n e ls 1 .      A lt i tu d e  h o ld 3 S O A /M 1 3 /S /4 5

2 .      A i r s p e e d  h o ld

3 .      M a c h  h o ld

4 .      V e r t ic a l s p e e d  s e le c t i o n  a n d  h o ld S O A /M 1 3 /S /4 6

5 .      H e a d i n g  h o ld

1 2 . *  Ya w  d a m p e r 1 .      Ya w  d a m p e r  s y s te m 3 S O A /M 1 3 /S /4 7

1 3 . *  S t a b i l i t y  a u g u m e n t a t i o n  s y s t e m  i n
h e li c o p te r

1 .      S ta b i li ty  a u g u m e n ta ti o n  s y s te m  i n  h e li c o p te r
( S A S ) 3 S O A /M 1 3 /S /4 8

a .      P i lo t c o m m a n d e d  in p u ts

b .      R e tr im i n g

c .      S ta b i li ty  a n d  c o n tr o l a u g u m e n ta t i o n  s y s te m

1 4 . *  A u to m a ti c  t r i m  c o n tr o l 1 .      A u to m a t i c  t r im  c o n tr o l 2

1 5 . *  A u to p i lo t n a v ig a t io n  a id s  i n te r fa c e 1 .      IL S  c o u p li n g 3 S O A /M 1 3 /S /4 9 3 1 4 . To  d e m o n s tra te  m a in te n a nc e  c h e c k in g  o f
p i to t h e a d  &  s ta t ic  ve n ts  ( # ) 2 L A B

2 .     V O R  c o u p li n g S O A /M 1 3 /S /5 0 a .  S e c u r i ty  o f  a tta c h m e n t to  in s tr u m e n t
p a ne l.

b .   S e c u r i ty  o f  p r e s s u r e  a n d  e le c tr i c a l
c o n n e c t i o n s .

1 6 . *  A u to  th r o t tle  s y s te m 1 .     O p e ra t i n g  m o d e s 2 S O A /M 1 3 /S /5 1

c .   E v i d e n c e  o f  c ra k i n g  o f  c a s e s ,  b e ze l
m o u n t in g , f la n g e s  a n d  c o ve r g la s s e s .
T h e  la t te r s h o u ld  b e  c a r e fu lly  i n s p e c te d
a s  c r a c k s  c a u s e d  b y  g la n c i n g  b lo w s
s tr u c k  b y  s a fe ty  h a rn e s s  f i t t in g s  h e a d
s e ts ,  e tc .  a r e  o f te n  d i f f i c u lt  to  d e te c t .

2 .      Ta k e  o f f  m o d e s S O A /M 1 3 /S /5 2
d .   C h e c k in g  o f d i a l m a r k i n g s ,  c o u n te rs
a n d  p o i n te r s  fo r  le g e b i li ty,  d i s c o lo r a ti o n
a n d  f la k i n g .

3 .      S p e e d  c o n tr o l m o d e s S O A /M 1 3 /S /5 3 e .    C h e c k i n g  o f  c o lo u re d  o p e r a ti o n a l
m a rk i n g s .

4 .      G o  a r o u n d  m o d e s f .    P re s e n c e  o f  m o is tu r e  o r  w a te r
i n s id e  th e  c o ve r  g la s s  o r o n  th e  d i a l.

g .  F u n c ti o n in g  a n d  s m o o th n e s s  o f
p o i n te r o p e r a t i o n  d u r in g  le a k  te s t i n g  o f
p i to t  s ta ti c  s y s te m .

1 7 . *  A u to m a ti c  la n d i n g  s y s te m ; p r i n c i p le s
a n d  c a te g o r i e s 1 .      F u n d a m e n ta l la n d i n g  re q u i r e m e n t 2

h .   C h e c k in g  o f p o i n te r  d i re c t io n  a n d
th a t  p i to t  a n d  s ta t i c  lin e s  a r e  c o n n e c te d
to  th e i r  r e s p e c t i ve  i n s tr u e m e n t
c o n n e c t i o n .

2 .      IC A O  c a te g o r i s a t i o n S O A /M 1 3 /S /5 4

i .  T h e  ze r o  s e t t in g  o f  p o i n te r s  m u s t
a ls o  b e  c h e c k e d  a n d  i n  p a r t i c u la r  th i s
a p p li e s  to  a lt i m e te r s  a n d  v e rt i c a l
s p e e d  i n d i c a to rs .

j.   To  c a r ry  o u t  p i to t-s ta ti c  le a k  c h e c k

1 8 . *  M o d e s  o f o p e ra tio n , a p p ro a c h , g lid e s lo p e ,
la n d ;  g o - a r o u n d 1 .     A u to m a t i c  la n d i n g  s e q u e n c e 1 S O A /M 1 3 /S /5 5

1 9 . *  S y s te m  m o n i to r s  a n d  fa i lu r e  c o n d i t io n s 1 .      D i s p la y  p re s e n ta t i o n 2

2 .     F a i lu r e  a n n o u n c i a t i o n

2 0 .
*  In s tr u m e n t w a rn i n g  s y s te m s  i n c lu d in g
m a s te r  w a rn i n g  s y s te m s  a n d  c e n tr a li s e d
w a r n in g  p a n e ls

1 .      W a r n i n g  S y s te m 2

2 .     D i s p la y  o f w a r n i n g
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IS -II

[13 .8 ] Instrum ent system  (ATA 31)
C ontinued  from S .No . 4 . 2

21. * C lassifica tion 1.     C lass ifica tion o f instrum ent system . 2

22. * A tm osphere 1.     D ifferent laye rs o f a tmosphere 2 S OA /M 13 /S /56

2 .     A tmospheric  p ressure

3 .     A tmospheric  tempera ture

4 .     Standard  a tmosphere

23. * Term ino logy 1.     D e finition o f various te rm s used in instrument
system 5 2 15.

a .  To  demonstrate  d ism antling ,
inspection and  reassemb ling  o f an
a ltime ter (# )

b .  To  ca rry out calib ra tion checks o f
a ltime ter (# )

1 LA B

2.     Instrum ent e lem ents S OA /M 13 /S /57

a .     Lever m echanism S OA /M 13 /S /58

b .     Rod  mechanism S OA /M 13 /S /59

c.     Gears S OA /M 13 /S /60

d .     Ha ir spring S OA /M 13 /S /60

e .     Tem perature compensation S OA /M 13 /S /61

3 .     Instrum ent d isp lay and panels  layout

a .     Quantita tive  d isp lay S OA /M 13 /S /62

b .     D ig ita l d ispaly S OA /M 13 /S /63

c.     Qualita tive dispa ly S OA /M 13 /S /64

d .     D irector display S OA /M 13 /S /65

4 .     C onversion of m easuring  units from one system
to  another.

24. * P ressure measuring devices and systems 1.     Me thod  o f measuring  p ressure 3
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a .     A bso lute  p ressure

b .     Gauge  p ressure

c.     U-tube  m anom e te r S OA /M 13 /S /66 2 16.

a.  To demonstrate the constructional
de tail and calibrationof servo altimeter
(pressure transducer) (#)

b.  To demonstrate dismantling,
inspection and reassembling of vertical
speed indicator. (#)

3 LA B  &
A IRIND IA

d .     P ressure /we ight ba lancing S OA /M 13 /S /67

2 .     E lastic  p ressure sensitive  e lements

a .     D iaphram S OA /M 13 /S /68

b .     C apsule S OA /M 13 /S /69

c.     B e llows S OA /M 13 /S /70

d .     B ourdon tube S OA /M 13 /S /71

25. * P ito t s tatic sys tem 1.     P ito t sta tic  la yout 5 S OA /M 13 /S /72 2 17.

a .  To  ca rry out calib ra tion check of V S I

b .  To  demonstrate  d ism antling ,
inspction and  reassem bling of air
speed  ind icato r (#)

1 LA B

a .     P ito t pressure

b .     P ito t-s tatic probes S OA /M 13 /S /73

c.     Sta tic  vents S OA /M 13 /S /74

d .     Hea ting circuit a rrangem ent S OA /M 13 /S /75

e .     P os ition erro r

f.     Location of probes and  s tatic  vents S OA /M 13 /S /76

g .     A lterna te  p ressure  source S OA /M 1 3/S /77

h.     D ra in (m ois ture  traps) S OA /M 13 /S /78

26. * A ltim ete rs 1.     A nero id ba rome te r and altime ter 5 S OA /M 13 /S /79 2 18.

a . To ca rry out the  calib ra tion check of
a irspeed ind ica to r (#)

b .  To demonstrate d ismentling,
inspection and reassem bling  of mach
m ete r (#)

½ LA B
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2 .     A ltim e te r d ia l p re s e nta tio n S O A /M 1 3 /S /8 0 2 1 9 .

a .  To carry o ut the  ca lib ra tio n che ck o f
m a ch m e ter (#)

b .  To d em ons tra te  the  cons truc tion o f
va ccum  pum p

½ L A B

3 .     B a ro m e tric  p re s sure  se tting S O A /M 1 3 /S /8 1

4 .     Q  c o d e s  fo r a ltm e te r se tting S O A /M 1 3 /S /8 2

5 .     M a inte na nce  a nd  func tio na l te s ting  a nd  tro ub le
s ho o ting  o f a ltim e te r

6 .     S e rvo  a ltim e te r S O A /M 1 3 /S /8 3 2 2 0 .

a .  T o  d e m o n s t r a t e  t h e  p a r t i a l
d i s m a n t l i n g , s t r i p  i n s p e c t i o n a n d
re a ss e m b ling  o f m e c ha nic a lly o p e ra te d
g a ug e  (# )

b . To  c a lib ra te  m e c ha n ic a lly o p e ra te d
p re s s ure  g a u g e  w i th the  he lp  o f d e a d
w e ig ht te s te r (# )

½ L A B

2 7 . *  V e rtica l s p e e d  ind ica to rs 1 .     M e te ring  un i t 2 S O A /M 1 3 /S /8 4 2 2 1 .

a .  To  d e m o n s tra te  th e  c o n s truc t io na l
d e ta il o f p hys ic a l typ e  (Va p o ur p re ss ure )
the rm o m e te r

b . D e m o n s tra t io n o n va r i o us  k in d s  o f
te m p e ra tu re  s e n s i n g  u n i ts  li k e  f i r e  &
o ve rhe a ting  d e te c to r e tc .  (# )

½ L A B

2 .     D ia l p re s e nta tio n S O A /M 1 3 /S /8 5

3 .     Ins ta nta ne o us  ve rtica l s p e e d  ind ica to r (IV S I) S O A /M 1 3 /S /8 6 2 2 2 .

a . To  d e m o ns tra te  p a rtia l d is m a ntling ,
ins p e c tio n a nd  re a s se m b ling  a nd
c a lib ra tio n o f ra tio m e te r typ e
te m p e ra ture  g a ug e  (# )

b . To  d e m o ns tra te  cylind e r he a d , Je t
p ip e  te m p e ra ture  a nd  o the r typ e
the rm o c o up le  (# )

½ L A B

2 8 . *  A ir sp e e d  ind ic a to r 1 .     A i r s p e e d  ind ica to r (p ne um a tic ) 5 S O A /M 1 3 /S /8 7 2 2 3 .
U se  o f p o rta b le  te s t k it fo r che ck ing  g a s
t u r b i n e  p o w e r p l a n t t h e r m o c o u p le
ins ta lla tio n  (# )

4 A IR IN D IA

2 .     P i to t p re ss ure

3 .     A i r s p e e d  te rm ino lo g y S O A /M 1 3 /S /8 8 2 2 4 .

a . T o  e x a m i n e  a n d  c a r r y o u t t h e
d e m o n s t r a t i o n &  o p e r a t i o n  o f
c a p a c ita nce  typ e  fue l c o nte nt g a ug e  (# )

b . T o  e x a m i n e  a n d  c a r r y o u t t h e
d e m o ns tra tio n a nd  o p e ra tio n  o f d e synn
typ e  fue l c o nte nt g a ug e  (# )

½ L A B

4 .     S q ua re  la w  a nd  i ts  c o m p e ns a tio n S O A /M 1 3 /S /8 9

a .     R o c k ing  le ve r/s e c to r a rm  m e tho d S O A /M 1 3 /S /8 9

b .     B a na na  s lo t m e tho d S O A /M 1 3 /S /9 0

c .     R e ta rd /tunning  sp ring  m e tho d S O A /M 1 3 /S /9 0

5 .     M a inte na nce  a nd  func tio na l te s ting  a nd  tro ub le
s ho o ting S O A /M 1 3 /S /9 1
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29. * M ach me ter 1.     Mach no . and  critical mach no . 3 S OA /M 13 /S /92 2 25.
To  d ism entle, inspect, reassem b le and
testing of the  capac itance type content
gauge  (# )

4 A IRIND IA

2 .     Ma intenance , functional and trouble  shoo ting S OA /M 13 /S /93 2 26.

a .  To  d is m e ntle , i ns p e c t a nd
rea s s e m b le  the  d es ynn typ e  c o nte nt
g a ug e  (# )

b .  To  te s t the  flo a t typ e  fue l
q ua nti ty ind ica to r o p e ra te d  b y
d e s ynn s ys te m  (# )

1 LA B

30. * A lti tude  repo rting /a le rting sys tem 1.     A lti tude ale rting  system 2 S OA /M 13 /S /94

31. * A ir da ta compute rs 1.     A nalog  A D C 5 S OA /M 13 /S /95

a .     Transduce r (fo rce  ba lance) S O A /M 13 /S /96-97

b .     Module  ope ration

c.     Fa ilure  warning

d .     Ind ica tors S O A /M 13 /S /98-99

2 .     D ig ita l A D C S OA /M13/S /100

32. * Instrument P neuma tic S ystem 1.     Venturi sys tem 3 S OA /M13/S /101

2 .     Vaccum pump  system S OA /M13/S /102 2 27.

a . E xam ina tion &  demonstration of othe r
types o f m isce llaneous instrum ents .

b . To  dem onstra te  p a rtia l d i sm a ntling
i ns p e c ti o n a nd  re -a s s e m b ling  o f a i r
d riven A rti fic ia l Ho rizon (#)

1 LA B

3 .     Typ ica l pum p driven vaccum  system S OA /M13/S /102

33. * D irect reading pressure &  tempe rature
gauges 1.     Mechanical type  transmitting pressure gauge 3 S OA /M13/S /103 2 28.

To  d e m o ns tra te  p a rtia l d i s m a nta ling ,
i ns p e c t io n, re a s s e m b ly o f e le c tr i c a l
d riven A riti fic ia l Ho rizon (# )

½ LA B

2 .     Vacuum gauge S OA /M13/S /104 2 29.
To  d e m o ns tra te  p a rt i a l d i s m a n t l i ng
inspection, reassemb ling  o f turn &  bank
ind ica to r (pneuma tic ) (# )

½ LA B

3 .     Me rcury the rmome ter 2 S OA /M13/S /105

4 .     Vapour p ressure the rmome ter S OA /M13/S /106 2 30.

a . To demonstrate pa rtia l d ism antling,
inspection, reassembly o f turn &  bank
ind ica to r (electrical type ) (#)

b . To demonstrate dismantling,
inspection and reassem bling  of
d irectional gyro  (# )

1 LA B
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3 4. * Tem p era ture  ind ica ting  s yste m 1.     A ir te m p era ture  s ens ing 7 S O A /M 1 3/S /10 7 2 3 1 .

a . To  c a rr y o u t  c a li b ra ti o n  c he c k  o f
G y ro s c o p i c  i ns t rum e n ts  o n  g yro
tu rn  ta b le  (# )

b .  To  d e m o ns t ra te  the
c o ns t ruc t i o na l d e ta i ls  o f  e ng i ne
vi b ra ti o n  m o n i to r i ng

1 L A B

2 .     A ir te m p era ture  ind ic a to r S O A /M 1 3/S /10 8 2 3 2 . L e a k  te s t  o n  P i to t s ta ti c  s ys te m . 5
O N

A IR C R A F T &
IN A IR IND IA

3 .     Ind ica ting  s yste m

a .     Va riab le  res ista nc e  s ys tem

b .     S e nso r uni ts S O A /M 1 3/S /10 9

c .     W hea tsto ne  b ridg e  s ys tem S O A /M 1 3/S /11 0

d .     Ra tiom ete r s ys tem S O A /M 1 3/S /111

e .     The rm o  e m f s yste m 2 3 3. P re  flig ht c hec k on gyros cop ic
ins trum ents (D G, A H &  TS I). 4 IN A IR IND IA

f.     The rm o  c oup le  p rincip les S O A /M 1 3/S /11 2

g .     Typ es  o f the rm oc oup le  se ns o r S O A /M 1 3/S /11 3 2 3 4 . C o m p a s s  s w ing ing  o f D R  a nd  R R
c o m p a s s . 4 IN A IR IND IA

h.     C o ld  junctio n te m pe ra ture  co m p e ns a tio n S O A /M 1 3/S /11 4

i.     Various  tem p era ture  c om pe nsa tio n m ethod

j.     E xte rna l c irc uit and  res ista nc e

3 5 . * F ue l q ua ntity ind ic a ting  sys te m 1.     C a p ac i ta nce  type  syste m 8 2 3 5. Inspection/testing of angle o f attack and stall
warning systems. 1 O N

A IRC RA F T

a .     E le ctric a l c a pa c ita nc e S O A /M 1 3/S /11 5

b .     B a s ic  ind ic a ting  sys te m S O A /M 1 3/S /11 6

c .     E ffec ts  o f fue l te m p era ture  c ha nge S O A /M 1 3/S /11 7 2 3 6 . Ins pe c tio n and  m a inte nanc e  o f a ircra ft
g la ss  c o ck p i t. 4 IN A IR IND IA

d .     M e as urem ent o f fue l q ua ntity b y w e ig ht 2 3 7 . Frictional check on auto P ilot system. 4 IN A IR IND IA

e .     C o m p e ns a te d  ind ica ting  s yste m S O A /M 1 3/S /11 8 2 3 8 . S e rvic ing , tes ting  a nd  m a intena nc e  o f
a utom atic  trim  c ontro l. 4 IN A IR IND IA

f.     D e nsi tom e te rs S O A /M 1 3/S /11 9

2 .     C o ns truc tio n o f p ro b es

3 .     Lo c a tio n a nd  co nne c tio n o f ta nk p ro be s S O A /M 1 3/S /12 0 2 3 9 . S e rvic i ng , te s ting  a nd  m a inte na nc e  o f
fly-b y-w ire  s ys te m . 4 IN A IR IND IA

4 .     E m pty a nd  full p os i tion a d justm ent S O A /M 1 3/S /12 1 2

5 .     E le ctro nic  d isp lay S O A /M 1 3/S /12 2

6 .     F a i l-s a fe  and  tes t c irc uit

7 .     To ta lis e r ind ica to r S O A /M 1 3/S /12 3 2

2 4 0 . S e rvic ing , tes ting  a nd  m a intena nc e  o f
m a ch trim  a nd  ya w  d am pe r. 4 IN A IR IND IA
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THEORY PRACTICAL

36. * Gyroscopic principles 1.     Gyroscope and its properties 5 SOA/M13/S/124

a.     Rigidity SOA/M13/S/125

b.     Precession SOA/M13/S/126

c.    Determining the direction of precession SOA/M13/S/127

2.    References established by gyroscope (types of
gyroscope) SOA/M13/S/128

a.     Horizontal axis gyroscope SOA/M13/S/128

b.     Vertical axis gyroscope SOA/M13/S/128

3.     Limitation of free gyroscope SOA/M13/S/129

a.     Apperent drift SOA/M13/S/129

b.     Real drift

c.     Transport wander SOA/M13/S/129

d.     Gimbal lock SOA/M13/S/130

e.     Gimbal error SOA/M13/S/130

4.     M e tho d s  o f  o p e ra ti ng  g yro s co p i c  f li g ht
instrument

a.     Vaccum driven gyro SOA/M13/S/131

b.     Electrical driven gyro SOA/M13/S/132

37. * Artificial horizon 1.     Gyro horizon principle 5 SOA/M13/S/133 2 41. Servicing, testing and maintenance of
Air Data computers. 4 IN AIRINDIA

2.     Pneumatic type gyro horizon SOA/M13/S/134

3.     Electrical type gyro horizon SOA/M13/S/132&
135

4.    Standby attitude indicator SOA/M13/S/135

5.    Erection system (Mechanical)

a.     Pendulous vane unit SOA/M13/S/136 2 42. O n b o a rd m a i nte na nc e / te s t i ng o f
instrument systems. 3 IN AIRINDIA
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b.     Ball type erection unit SOA/M13/S/137

6.     Erection system (Electrical) SOA/M13/S/138

a.     Torque motor and leveling switch system

b.     Fast erection system SOA/M13/S/139

c.     Erection rate

7.     Errors in artificial horizon

a.     Acceleration & turning error SOA/M13/S/140

b.     Erection errors SOA/M13/S/140

38. * Slip Indicator 1.    Turn and bank indicator 3 SOA/M13/S/141 2 43. Servicing, testing and maintenance of
temperature indicating systems. 3 IN AIRINDIA

a.     Rate gyroscope SOA/M13/S/141

b.     Bank indication SOA/M13/S/141

c.     Typical pneumatic type SOA/M13/S/142

d.     Electrical type SOA/M13/S/143 2 44. Testing/adjustment on fuel quanti ty
indicating systems. 3 IN AIRINDIA

2.     Turn co-ordinator SOA/M13/S/144

39. * Directional Gyro 1.     Pneumatically operated directional gyro 3 SOA/M13/S/145 2 45. Servicing and maintenance of GPWS. 3 IN AIRINDIA

a.     Control of drift

b.     Gimbal ring balancing

c.     Erection devices 2 46. Servicing and maintenance of Flight data
Recorder. 3 IN AIRINDIA

d.     Gimbal errors SOA/M13/S/146
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40. * Sta ll warni ng a nd a ng le o f a t tac k
indicating system 1.     Angle of attack indicator 2 SOA/M13/S/147

2.     Stall warning SOA/M13/S/148

a.     Stick pusher

41. * Vibration measurement and indication 1.     Engine vibration monitoring 2 SOA/M13/S/149 2 47. S ervic ing  and  ma intenance  of
“E F IS ” 3 IN AIRINDIA

42. Glass cockpit EICAS 2 SOA/M13/S/150

ECAM

43. [13.17] Oxygen
System layout: cockpit, cabin; sources, storage,
charging and distribution ; supply regulation ;
Indication and warnings

3 SOA/M13/S/151

42. [13.20] Integerated modular Avionics a. Bleed Management 3

[ATA 42] b. Air pressure control

c. Air ventilation & control

d. Avionics & cockpit ventilation control

e. Temperature control

f.  Air Traffic communication

g. Avionics communication router

h. Electrical load management

i. Circuit Breaker Monitoring

j. Electrical system BITE
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k. Fuel Management

l.  Braking Control

m. Steering Control

n.  Landing Gear Extension and Retraction

o. Tyre Pressure indication

p. Oleo Pressure Indication

q. Brake Temp Monitoring

r.  Core System

s.  Network Component

TOTAL NO. OF PRACTICAL HRS.
AT SOA (N) LAB 20

TOTAL NO. OF PRACTICAL HRS.
ON AIRCRAFT/SOA 05

TOTAL NO. OF PRACTICAL HRS.
ON CLASS ROOM 0

TOTAL NO. OF PRACTICAL HRS.
ON AIRINDIA 100

TOTAL NO. OF HRS.(T) 175 TOTAL NO. OF HRS.(P) 125
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1. [13.5] Batteries Installation and
operation a.     Location of battery in aircraft 1 SOA/M13/S/28 3 3 1.

L e a d a c i d : c h e c k i n g o f b a t t e r y
condition, adjustment of specific gravity
of electrolyte, battery charging, capacity
d i s c ha rg e ,  i ns u la t i o n te s t, s a fe ty
preca utions and overha ul procedure
including leak test of cells (#).

1 LAB

b.     Battery connection 1 SOA/M13/S/29

c.     Installation of battery in aircraft 2 SOA/M13/S/30 3 2.

Ni-Cd : checking o f battery condition,
determine state of charge, cell balancing,
charging , checking of electrolyte level,
insulation testing, safety precaution, cell
replacement and deep cycling (#).

1 LAB

d.     Typical battery system 2 SOA/M13/S/31

e.     Battery charging from external power 2 SOA/M13/S/32

f.     On board battery charger 2 SOA/M13/S/33

2. a. DC Power generation a.     Fundamental principle of DC power
generation 2 SOA/M13/S/34 3 3. (a) To learn constructional details of DC

generator 1 LAB

b.     Construction SOA/M13/S/35 3 (b) To carry out dismantling, examination
and re-assembly of DC generator (#). LAB

c.     Classification of DC generator arrangement 2 SOA/M13/S/36 3 4.

To carry out strip inspection mica under
cutting of commutator  and to check for
brush wear, brush spring loading and
brush bedding (#).

1 LAB

d.     Generator characteristic 2 SOA/M13/S/37 3 5. Current balancing, adjustment of dc power
circuits on aircraft electrical system (#). 4 AIR INDIA

e.     Self excited shunt wound generator 2 SOA/M13/S/38

f.     DC generator construction 2 SOA/M13/S/39 3 6.

To carry out testing o f DC generator
elements, armature testing continuity test
on field coil  armature shaft alignment &
wear of ball races & housing (#)

1 LAB

i.     The Yoke SOA/M13/S/40

ii.    Interpole and compensating winding 2 SOA/M13/S/41

iii.    Auxiliary interpole 1 3 7. (a)  To carry out reassembly and
insulation test of generator (#) 1 LAB

iv.   Brush gear assembly 1 SOA/M13/S/42 (b)  To carry out testing of generator and
alternator on test rig (#) 1 LAB

v.    End frame 1 SOA/M13/S/43

g.   Rectified power supply 1 SOA/M13/S/44 3

h.   Generator/engine coupling 1 SOA/M13/S/45

i.    Cooling of generator 1 SOA/M13/S/46

j.   Brush wear 1

k.   Armature reaction 2 SOA/M13/S/47

l.    Commutation 2 SOA/M13/S/48

m.  DC generator maintenance 2 SOA/M13/S/49

n.   Trouble shooting 2
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b. E lectric motors Starter generator construction 3 SOA/M13/S/50 3 8.
(a) Starter motor for piston and turbine
aero engine, dismantling examination
for condition and wear.

1 LAB

Starter generator construction
( b ) C h e c k f o r b r u s h g e a r a n d
co mm uta to r, c he ck fo r c lutc he s and
gear drive, reassembly (#)

LAB

3 9.
Dismantling inspection reassembly and
test of motors for fuel line pumps and
wind screen wipers (#)

1 LAB

3 10.
Linear and rotary  actuators dismantling
exam ina t ion fo r c ond i t ion a nd we ar
reassembly and bench testing. (#)

1 LAB

3. AC  Power generation a.     Cycle and frequency, RMS value 1 SOA/M13/S/51

b.     Instantaneous and amplitude values 1 SOA/M13/S/52

c.     Phasing and phase relationships 2 SOA/M13/S/53

d.     Inter connection of phases 1 SOA/M13/S/54

e.     AC Generator ratings 1

f.     AC Geneator construction 2 SOA/M13/S/55 3 11. To learn constructional details of alternator 1 LAB

g.     P rinciple of aircraft alternator. 2 SOA/M13/S/56 3 12. (a)  To carry out dismantling, examination
and reassembly of AC generator (#) 1 LAB

h.    Light aircraft alternator 2 SOA/M13/S/57 To carry out test on AC generator (#) LAB

i.     Maintenance of alternator 2 SOA/M13/S/58

j.     Aircraft alternator 2 SOA/M13/S/59

i.     Alternator construction 2 SOA/M13/S/60

ii.    C SD 2 SOA/M13/S/61 3 13. To carry out removal of CSD from alternator
and testing (#) 4 AIR INDIA

k.    Generator construction ID G 2 SOA/M13/S/62 3 14. To carry out dismantling, inspection and
overhauling of IDG generator (#) 4 AIR INDIA

l.     F ield excitation of alternator 1 SOA/M13/S/63

i.     Frequency wild generator 2 SOA/M13/S/64

ii.    A ir driven generator 1 SOA/M13/S/65

4. Emergency power generation D C emergency

i.     Transformer rectifier unit. 2 SOA/M13/S/66

ii.    Operation/control and indicating and protection 2
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AC  Emergency

a.     A constant speed motor/generator 2

b.    (CSM/G) including a hydraulic motor, AC generator 2

c.     GCU and its operation 2

5. * Voltage regulation 1.     P rinciple of voltage regulator 2 SOA/M13/S /1 3 15.
(a )  P a r ti a l d i s m a ntl i ng , fo l lo w e d b y
examination of carbon pile & other type
of voltage regulators (#)

1 LAB

a.     V ibrating contact type regulator, current
regulator 2 SOA/M13/S /2

(b)  To learn overhaul procedure of
voltage regulator co rrec tion of i ts
bas ic  se tting and adjustment making
(#)

b.     C arbon pile voltage regulator 2 SOA/M13/S /3

c.     Solid state voltage regulator 2 SOA/M13/S /4

d.     Three unit regulator 2 SOA/M13/S /5

e.     Voltage regulation of alternator 2 SOA/M13/S /6

f.     Frequency wild 2 SOA/M13/S /7

g.    Transistorised 2 SOA/M13/S /8

h.    Magnetic amplifier regulator 2 SOA/M13/S/9-10

6. * Power distribution Busbar system 2 SOA/M13/S /11

a.     W ires &  cables, routing of wires 3 SOA/M13/S/12 3 16. (a) To learn about identification of
cables &  wires 1 LAB

b.     Special purpose cables 2 SOA/M13/S/13 (b ) To be co m e fa m i lia r w i th p lug s &
sockets

c.     Earthing 1

d.     Grounding 1

e.     C able termination 2 SOA/M13/S/14

f.     Plugs &  sockets and potting method 3

g.     E lectrical bonding 2 SOA/M13/S/15

h.     Static discharge 2

i.     Screening 1

j.     Standardising of distribution 1 SOA/M13/S/16



School of Aeronautics (Neemrana), I-04, RIICO Industrial Area, Neemrana, Distt. Alwar, Rajasthan.

SECTION :   5 PAGE NO. : 845
ISSUE NO. :   0 ISSUE DATE : 31.03.2018
REVISION NO. :   0 REV.  DATE : -

STREAM : AVIONICS
MO D U L E  - 1 3  :  AIR C R AFT  AE R OD YN AMIC S , S TR U C TU R E S  AN D  S YS T E MS  (E S )
S E ME S TE R  :  FOU R

S .N o . D GC A S YLL AB U S T H E OR E T IC AL S YLL AB U S H R S S L ID E S
N o .

LE V E L  OF
K N OW LE D G E S .N o . P R AC TIC AL S YLL AB U S H R S L OC AT IO N

TH E O RY P R AC TIC AL

7. * Inve rte rs, transfo rm er, recti fier P ower conve rs ion

1.    E quipm ent rectifie rs 2 S OA /M 13 /S /17

a .     S elenium  rectifie r 1 S OA /M 13 /S /18

b .     S ilicon rectifie rs 1 S OA /M 13 /S /19

c.     S ilicon contro lled  rectifie rs 1 S OA /M 13 /S /20

d .     Rectifie r c ircui t connections 2 S OA /M 13 /S /21 3 17 .

E xam ination & practical overhaul of a wide
r a n g e  o f m i s c e l la n e o u s e le c t r i c a l
components such as transducers, magnetic
amplifiers, rectifiers, transformers wheatstone
b ridge  and  o ther ba lancing devices and
sensing  e lem ents (# )

1 LA B

3 18 .
A dhearence o f all testing in acco rdance
with manufactures instruction for electrical
c ircuit equipm ent (# )

1 LA B

2 .     Transfo rm er S OA /M 13 /S /22

a .     P rinc iple  o f ope ration 1

b .     C ircuit connections 1 S OA /M 13 /S /23

c.     C urrent transfo rm er 1 S OA /M 13 /S /24

d .     A uto  transfo rm er 1 S OA /M 13 /S /25

e .     Transfo rm er ra ting 1

f.     Transfo rm er rectifie r 1 S OA /M 13 /S /26 3 19 . To learn constructional detail of transformer
rectifie r unit. 1 LA B

g .     Rota ry conve rting  equipm ent 1 S OA /M 13 /S /27 3 20 .

D ism antling , exam ination and reassemb ly
of electrical components including convertors,
inverte rs, switch gea r, hea ting  uni ts  and
actua tors (# )

1 LA B

h.     Sta tic  inve rter 2 S OA /M 13 /S /28 3 21 . Te s ti ng  : c he c k i ng  o f i np u t &  o utp u t
voltages ad justm ent of frequency control. 1 LA B

3 22 .
To  carry out inspection of sta tic  inverte r,
ad justm ent &  testing  o f output vo ltage
and  frequency.

1 LA B

8. * C ircuit p rotection C ircui t p ro tection devices

a .     F use , current lim i te r 1 S OA /M 13 /S /29

b .     L im iting  resis to r 1 S OA /M 13 /S /30

c.     C ircuit b reake r 1 S OA /M 13 /S /31

d .     P ro tection aga inst reve rse  current 2 3 23 .

D ism antling , exam ina tion &  reassem b ly
o f c u t o u t , s o le n o i d s &  r e l a y s f r o m
various c i rcuits, &  the rm a l C B , reve rse
current re lays.

1 A B
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e.     Reverse current - cutout relay 1 SOA/M13/S /32 3 24. A d justm e t and rig te st ing o f c utouts
relays (#) 4 AIR IND IA

f.     Switched reverse current relay 1 SOA/M13/S /33

g.     reverse current - circuit breaker 2 SOA/M13/S /34 3 25.

E le ctrom agnetic  re lays : ins pec tion
and c losing  o f contacts se tting  and
adjustment &  milivolt drop test on test
rig .

4 AIR IND IA

h.     Over voltage protection 1 SOA/M13/S /35 3 26. To learn over/under voltage p rotection
& over/under frequency protection 5 AIR IND IA

i.     under voltage pro tection 1

j.     Over excitation and under excitation 2

k.     Under and over frequency protection 2

l.     D ifferentia l current p rotection 2 SOA/M13/S /36

m.     Merz-price protection 2 SOA/M13/S /37

9. * External/Ground power DC  system 2

Three pin receptacle system 2 SOA/M13/S /38 3 27. To carry out connection/disconnection
practice of three pin receptacle system 5 AIR IND IA

AC  system

a.     APU starting 2 SOA/M13/S /39

b.     AC  externa l power supply 2 SOA/M13/S /40

c.     Auxiliary power unit 2 SOA/M13/S/41

10. [13 .9] Light (ATA -33) 3

* External, Navigation, Taxing, Ice,
Landing External lighting 4 SOA/M13/S /42 3 28. To perform external lighting  on aircraft. 5 A IR IND IA

a.     Navigation

b .     Antico llision SOA/M13/S /43

c.     Landing  and taxing light SOA/M13/S /44

d.     Ice inspection
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11. * Internal light a.     C ockpit lighting 5 3 3 29. To perform cockpit lighting on aircraft. 5 AIR IND IA

a.     Cabin b.     Integral, P illar SOA/M13/S /45 30. Replace external and interna l lighting
installation of aircraft. 5 AIR IND IA

b.     Cockpit c.     B ridge and flood lighting SOA/13/S /46 31. Removal, installation and servicing of
inverters. 5 AIR IND IA

c.     Cargo d.     E lectro lumiscent lighting 32. Perform functional check of “IDG”. 5 AIR IND IA

e.     C argo lighting SOA/M13/S /47 33. Testing/adjustment of aircraft electrical
panels and associated indica tion units. 5 AIR IND IA

34. Maintenance and operation of ground
power supply cart and its operation. 5 AIR IND IA

12. * Emergency lighting a.     Emergency lighting 2 35. Removal, installation and servicing of
generato rs. 5 AIR IND IA

36. Testing of APU starting system. 5 AIR IND IA

13. [13.12] Fire Protection (ATA 26) a.    F ire and  smoke detection and warning system;
Fire extinguishing systems; System tests 6 37. Inspection and testing of transformer’s

and rectifiers. 5 AIR IND IA

b.    Portable fire extinguisher 2 38. Replace switches and CBs. 5 AIR IND IA

39. Inspection, testing and maintenance  of
voltage regulators. 5 AIR IND IA

40. Inspection/replacement of aircraft cable
100ms and connector. 5 AIR IND IA

41. Replacement of aircraft batteries and
inspection of battery compartment. 5 AIR IND IA

TOTAL N O. OF PRAC TIC AL H R S.
AT LAB 20

TOTAL N O. OF PRAC TIC AL H R S.
ON AIRC R AFT 0

TOTAL N O. OF PRAC TIC AL H R S. IN
AIR IND IA 100

TOTAL N O. OF PRAC TIC AL H R S. IN
C LASS R OOM 0

TOTAL N O. OF H R S. (T) 180                TOTAL NO. OF H RS. (P ) 120


