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CIVii. AVIATION REQUIREMENT
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THE SYLLABUS OF AIR NAVIGATION IS AS FOLLOWS:

1. Air Navigation

a)

b)

Basics of Navigation

The solar system
- seasonal and apparent movements of the sun

The earth

- great circle, small circle, rhumb line

- convergency, conversion angle

- latitude, difference of latitude

- longitude, difference of longitude

- use of latitude and longitude co-ordinates to locate any

specific position

Time and time conversions
- apparent time

- uTC

- LMT

- standard times

- international dateline

Directions ‘

- terrestrial magnetism: declination, deviation and compass
variations

- magnetic poles, isogonals, relationship between true and
magnetic f

Distance 4

- units of distance and height used in navigation: nautical
miles, statute miles, kilometers, metres, yards and feet |

- conversion from one unit to another

- relationship between nautical miles and minutes of latitude

Magnetism and Compasses

- General principles
- terrestrial magnetism
- resolution of the earth’s total magnetic fcrce into
vertical and horizontal components ‘
- the effects of change of latitude on these components
- directive force
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- magnetic dip
- variation

- Aircraft magnetism
- hard iron and vertical soft iron
- the resulting magnetic fields
- the variation in directive force

- Change of deviation with change of latitude and with change
~in aircraft's heading
" turning and acceleration errors
- keeping magnetic materials clear of the compass
- knowledge of the principles, standby and landing or main
compasses and remote reading compasses
- detailed knowledge of the use of these compasses
- serviceability tests '
- advantages and disadvantages of the remote
indicating compasses
- adjustment and compensation of direct reading

magnetic compass
Charts
- General properties of miscellaneous type of projections
- Mercator
- Lambert conformal conic
- Polar stereographic

- Transverse mercator
- Oblique mercator

- The representation of meridians, parallels, great circles and
rhumb lines
- direct Mercator
- Lambert conformal conic
- Polar Stereographic

- The use of current aeronautical charts
- plotting positions
- methods of indicating scale and relief
- conventional signs
- measuring tracks and distances
- plotting bearings
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d)  Dead Reckoning Navigation (DR)

Basics of dead reckoning

Use of the navigational computer

16™ June, 2011

track

heading (compass, magnetic, true, grid)
wind velocity IJ
airspeed (IAS, CAS, TAS, Mach number) |
ground speed
ETA ' _ ;
drift, wind correction angle 1
DR-position, fix

speed

time

distance

fuel consumption
conversions
heading ‘
wind velocity g

The triangle of velocities, methods of solution fqr the
determination of

heading

ground speed

wind velocity

track and drift angle, track error
time and distance problems

Determination of DR position

need for DR
confirmation of flight progress (mental DR)

lost procedures
heading and TAS vector since last conﬁrmed pO$Ithﬂ

application of wind velocity vector
last known track and ground speed vector
assessment of accuracy of DR position

Measurement of DR elements

calculation of altitude, adjustments, corrections, errors
determination of temperature

determination of appropriate speed

determination of mach number
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Resolution of current DR problems by means of
- mercator charts

- lambert charts

- polar stereographic projections

Measurement of

- maximum range

- radius of action

- point-of-safe-return and point-of-equal-time

Miscellaneous DR uncertainties and practical means of
correction

é) In-flight Navigation

Use of visual observations and application to in-flight
navigation

Navigation in climb descent

- average airspeed
- average wind velocity
- ground speed/distance covered during climb or

descent

Navigation in cruising flight, use of fixes to revise navigation

data as

- ground speed revision

- off-track corrections

- calculation of wind speed and direction
- ETA revisions

Flight log (including navigation records)

Mass and Balance - Aeroplanes

a) Introduction to Mass and Balance

Centre of gravity (cg): Definition, importance in regard
to aircraft stability (Aeroplane)

Mass and balance

consult aeroplane flight manual for: cg limits for take-off,
landing, cruise configurations

maximum floor load

maximum ramp and taxi mass (Aeroplane)
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i
‘

factors determining maximum permissible mass : structural
limitations, performance limitations such as - runway
available for take-off and landing, weather (conditions
(temperature, pressure, wind, precipitation); ‘rate—o limb
and altitude requirements for obstacle clearance; engine-out
performance requirements b ]
factors determining cg limits: aircraft stability, abi
flight controls and surfaces to overcome mass and lift
pitching moments under all flight conditions, changes|in cg
location during flight due to consumption of fuel, raising and
lowering of undercarriage, and intentional relocation of
passengers or cargo, transfer of fuel, movement o
lift because of changes in position of wing flaps 5

b)  Loading L
|
- Terminology: empty mass, dry operating mass (empty
mass + crew + operating items + unusable fuel), zero fuel
mass, standard mass — crew, passengers and age,
fuel, oil water (volume/mass conversion factors), -on
luggage, useful load (traffic load + usable fuel ‘ |
- Effects of overloading: high take-off and safe S,

longer take-off and landing distances, lower rate-of-climb,

influence on range and endurance, decreased engine-out
performance, possible structural damage in extreme S

c) Centre of Gravity (cg)

basic of cg calculations (load and balance documentation)

- Datum — explanation of term, location, use in cg
calculation :

- Moment arm — explanation of term, determinatfon of
algebric signs, use ;

- Moment — explanation, moment = mass x moment
arm

- Expression in percentage of mean aerodynamic chord
(% MAC) !

Calculation of cg

- Effect of load-shift
- movement of cg. Possible out of limits
- possible damage due to inertia of a moving
load
- effect of acceleration of the aircraft load
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3 Peﬁomance

a) Performance of Single-Engine Aeroplanes

definitions of terms and speeds used

Take-off and landing performance

- Effect of aeroplane mass, wind, density, altitude, runway
slope, runway conditions

- Use of aeroplane flight manual data

Climb and cruise performance

- use of aeroplane flight data

- effect of density altitude and aeroplane mass

- endurance and the effects of the different recommended
power settings

- still air range with various power settings

b)  Performance of Multi-Engine Aeroplanes

l

definitions of terms and speeds used
- any new terms used for multi-engine aeroplane performance

Importance of performance calculations

- determination of performance under normal conditions

- consideration of effects of pressure altitude, temperature,
wind, aeroplane mass, runway slope, and runway conditions

Elements of performance
- take-off and landing distances
- obstacle clearance at take-off

- rate of climb and descent
- effects of selected power settings, speeds, and
aircraft configuration

. Cruise altitudes and altitude ceiling
- en-route requirements

- Payload/range trade-offs
- Speed/economy trade-offs

Use of performance graphs and tabulated data
- performance section of flight manual

10
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b)

|C

)

- communication frequencies and call signs for
appropriate control agencies and in-flight service
facilities such as weather stations

- radio navigation and approach aids, if appropriate

. type

- frequencies

- identification

ICAO ATC Flight Plan

types of flight plan
- ICAO flight plan — format

completing the flight plan

Filling the flight plan

- procedures for filing

- agency responsible for processing the flight plan

Adherence to flight plan

Practical Flight Planning -

Chart preparation
- Plot tracks and measure directions and distances

Navigation plans

- Completing the navigation plan using:
- tracks and distances from prepared charts
- wind velocities as provided
- true airspeeds as appropriate

Simple fuel plans
- Preparation of fuel logs showing planned values for:
- fuel used on each leg
- fuel remaining at the end of each leg
- endurance, based on fuel remaining and
planned consumption rate, at end of each leg

Radio planning practice
- Communications
- frequencies and call signs of air traffic control
agencies and facilities and for in-flight services
such as weather information

12
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6.1

a)

i
{
T
\

b)

c)

coverage
range

errors and accuracy

factors affecting range and accuracy

- DME (distance measuring equipment)

T ILS (In

Basic Radar

principles

presentation and interpretation
coverage

range

errors and accuracy

factors affecting range and accuracy

strument Landing System)
principles

presentation and interpretation
coverage

range

errors and accuracy

factors affecting range and accuracy

Principles

SECTION 7
16" June, 2011

- SSR secondary surveillance radar and transponder

principles
presentation and interpretation
modes and codes, including mode S

Self-contained and External-Referenced Navigation Systems

- Satellite assisted navigation: GPS / GLONASS

entation

principle of operation
advantages and disadvantages

Flight Instruments

Ai

ir data instruments

pitot and static system
- pitot tube, construction and principles of operation
- static source
- malfunction
- heating

14
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- application, uses of output data

- Attitude indicator (vertical gyro)
- construction and principles of operation
- display types
- turn and acceleration errors
- application, uses of output data

- Turn and bank indicator (rate gyro)
- construction and principles of operation
- display types
- application, uses of output data
- turn coordinator

c) Magnetic Compass
- construction and principles of operation
- errors (deviation, effect of inclination)

d) = Radio Altimeter
- components
- frequency band
- principle of operation
- displays
- errors

6.2 Power Plant and System Monitoring Instruments

- Pressure Gauge
- sensors
- pressure indicators
- meaning of coloured sectors

- Temperature Gauge
. rﬁm rise, recovery factor

- RPM Indicator
- interfacing of signal pick-up to RPM gauge
- PM indicators, piston and turbine engines
- eaning of coloured sectors

Consumption Gauge
- high pressure line fuel flowmeter (function, indications,

failure warnings)

Fuel Gauge

16
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APPENDIX ‘B’

AVIATION METEOROLOGY



61

puim pue sieqos! uaamjeq diysuonelal -
puim juaipeib
‘9010 SIOL0D ‘Jualpelb ainssaid ‘puim jo asned Aewud -
puim jo asned Alewild (q
Juswiainseall pue uoniuyaq (e

pum 24
Aydeifodo) 0} anp mojuie pajeid|@oe Jo Joaye -
Bdy GZ'€L0L ‘340 'HND :sbumes sejawne .
[oA8] Jybiy ‘apninie Jubiey .
apnyijje anJ} ‘apnyijje ainssaid -
Anawiny 4

(V¥SI) e1eydsouwny piepueig jeuojeusdjul (3
Ajisuasp pue

ainjesedwe) ‘ainssaid jo diysuoneueiul - Ajisusp ousydsouny (p

uoneydioaid
-ybiy se-)addnybly eoeuns ‘mo| Jie-ieddn/mo|  @depns
440 ‘|eAs| eas ueaw 0} ainssaud Jo uoyonpal

(sesdAyosi) sinojuoo ‘ybiay yim uoneuea ainssaid -
sJeqosi ‘ainssaud ouBwoseq -

ainssaud ouaydsowly ()

PUIM JO JoBY® ‘SPNOO JO JOBYS ‘Uolel.A
[ELUNIP ‘S}08e 80BUNS ‘90BUNS S yLEs 8y} Jeau ainjesadws) -
suoIsiaAul Jo sadA} ‘suoisianul Jo Juswdojeasp -
Aungeisul pue Ajjigess ‘sjes asde| -

80U8|NGJN} PUB UOIIOBAPE ‘UOIOBAUOD
‘uoonNpuod ‘uonelpel |eujsa.ls) pue Jejos jesy jo Jojsues; -
ainjesodwa) JO UOHNQUISIP |EOILBA -

ainjesadwsa | (q

UOISIAIP |BDILBA ‘JUB)X8 ‘uofisodo) (e
aleydsouny ayl L’}
KBojoIoaISN UOHEIAY |

: SMOT104 SV S1 A90T030313W NOLLVIAY 40 SNEVTIAS 3HL

Loz ‘aunp o} Al L¥vd ‘8, S3H3S
L NOLLO3S ANIWIHINOIY NOLLVIAV TIAID



CIVIL AVIATION REQUIREMENT ' SECTION 7
SERIES ‘B’, PART IV 16" June, 2011

13

14

c)

General circulation

- general circulation around the globe

d) Turbulence
- Turbulence and gustiness, types of turbulence
- origin and location of turbulence
e) Variation of wind with height
- variation of wind in the friction layer
f) Local winds: Anabatic and katabatic winds, land and sea breezes,
venturi effects
g) Standing waves
- origin of standing waves
Thermodynamics
a) Humidity
- water vapour in the atmosphere
- temperature / daw point, mixing ratio, relative humidity
- Clouds and Fog
a) Clouds formation and description
- cloud types, cloud classification
- influence of inversions on cloud development
b) Fog, mist, haze
radiation fog
- advection fog
- steaming fog
- frontal fog
- orographic fog

20
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1.9

- SE & NE Monsoon, Pre-Monsoon, Northwesters,

Kalbaisakhi
- Western Disturbance

Flight Hazards

a)

b)

c)

d)

9)

Icing
- weather conditions for ice accretion, topographical effects

Turbulence
- effects on flight, avoidance

Windshear

- definition of windshear

- weather conditions for windshear
- effects on flight

Thundefstorms
structure of thunderstorms, squall lines, life history, storm

cells, electricity in the atmosphere, static charges

- conditions for and process of development, forecast,
location, type specification

- Thunderstorm avoidance, ground/airborne radar, storm
scope

- development and effect of down bursts

- development of lightning discharge and effect of lightning
strike on aircraft and flight execution

Low and high level invérsio‘ns: Influence on aircraft performance

Hazards in mountainous areas
- inﬂuedoe of tefrain on clouds and precipitation, frontal

passage

- vertica} movements, mountain waves, windshear,
turbulence, ice accretion

- devel pment and effect of valley inversions

VlSlblllty red ‘clng phenbmena

reduction of visibility caused by mist, smoke, dust, sand and
precipitation

- reduction of visibility caused by low drifting and blowing
snow

22
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APPENDIX ‘C’

AIR REGULATION
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CIVIL AVIATION REQUIREMENT SECTION 7
SERIES ‘B’, PART IV 16" June, 2011

1.2 Annex 8 — Airworthiness of Aircraft

- applicability
1.3  Annex 7 — Aircraft Nationality and Registration Marks

- applicability
1.4  Annex 1 - Personnel Licensing

- applicability
- relation between Annex 1 and CARs

1.5 Rules of the Air (Based on Annex 2)

- Annex 2:

essential definitions, applicability of the rules of the air, general

rules (except water operations), visual flight flights, instrument flight rules,
signals, interception of civil aircraft, table of cruising levels

16 ,Prchdures for Air Navigation — Aircraft Operations Doc. 8168,

Volume 1

‘ka}i
b}
c)

Foreword — introduction
Definitions and abbreviations (see general statements)
Departure procedures - general criteria, standard instrument
departures, omni-directional departures, published information,
sim‘ulllanepus operations on parallel or near-parallel instrument
runways, area navigation (RNAV) departure procedures based
on VOR/DME, use of FMS/RNAV equipment to follow
conventional departure procedures

Appr@a'chg procedures

- general criteria (except tables)

- a pro#ch procedures design : instrument approach areas,
a uracy of fixes (only intersection fix tolerance factors,
other fix tolerance factors, accuracy of facility providing
ti" ck, approach area splays, descent gradient)

- amival and approach segments general, standard
instrument arrival, initial approach segment (only general),
i:fermédiate approach segment, final approach segment
(except tables), missed approach segment (only general)

- visual manoeuvring  (circling) in the vicinity of the
aerodrome: general, the visual manoeuvring (circling) area
@(cep't table), visual manoeuvring (circling) area not
considered for obstacle clearance (except table), minimum
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CIVIL AVIATION REQUIREMENT SECTION 7
SERIES ‘B’. PART IV 16" June, 2011

d)

Q)

- provision of air traffic control service, operations of air traffic
control service, separation minima, contents of clearances,
co-ordination of clearances

Fligh» Information Service

- application
- scope of flight information service

|

centres (only INCERFA, ALERFA, DETRESFA), information to
aircraft operating in the vicinity of an aircraft in a state of

emer,‘geney

Pri%ples governing the identification of RNP types and the

Al:%g Service: application, notification of rescue co-ordination

ide eat?on of ATS routes other than standard departure and
arriv fkl routes (Appendix 1)

i
Rules of the Air and Air Traffic Services (ICAO Doc. 4444 —
RAC/501/11 and ICAO Doc. 7030 — Regional Supplementary

P ures)

L
- finitions (See general statements)
- relationship to other document

it
General provisions
il

- ner | air traffic services operating practices: submission of
a/flight plan, clearances and information, control of air traffic
flow. altimeter setting procedures, indication of heavy wake
t ul¢nce catepory, position reporting, air traffic incident
ri;g(:)rt,' procedures in regard to aircraft equipped with
airborne collision avoidance systems (ACAS)

" Aj{bpelf\dix 1
A}ea ¢on’trol Service

|
it

-8 n‘eril provisions for the separation of control traffic

- vertical sepafatibn © vertical separation application, vertical
separation minimum, minimum cruising level, assignment of
cruising level, vertical separation during ascent or descent

- hqprizcital sebaqation: lateral separation application, lateral

sjparétion application, longitudinal separation application

r _ducﬁon in separation minima \
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CIVIL AVIATION REQUIREMENT ‘ SECTION 7
SERIES ‘B’, PART IV 16" June, 2011

- general provisions: limitations in the use of radar,
idbntiﬂc‘ation procedures (only establishment of radar
identity), position information, radar vectoring

- use of radar in the air traffic control service

1.8 Aeronautical IQilform:tlonis«vice (based on Annex 15 and AIP, India)
- essential deﬁni*ons
- applicability |

1.9  Aerodromes dlasdd on Annex 14, Vol. 1 & 2)

a)  Annex 1@

- definiti "s

- aerodrome data

- conditions of the movement area and related facilities
b)  Visual aiLs for navigation

- indicatoﬂé and signa‘ing devices
- markings
- lights
- signs
-  markers

c) Visual aiis for deno#ng obstacles
_ marking of objects
- llightingJFobjects |

d) Visual aids for denoting restricted use of areas
e)  Emergency and other services

- Rescue and fire fightin
‘ anagement services

- calculation of declared distances
- radio altimeter operating areas

- approach lighting systems

1.10 Fagilitétion (bﬂsedon Anhex 9)
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CIVIL AVIATION REQUIREMENT SECTION 7
SERIES ‘B’, PART IV 16™ June, 2011

2 um Perf

nce & Li tions

2.1  Human Factors : Basic Concepts

a) - Human Factors in aviation

- competence and limitations
- becoming a competent pilot — the traditional approach towards

‘proficiency’, the human factors approach towards
‘professionalism’

b)  Flight Salfety concepts

2.2 Basic Aviation "hysiology and Health Maintenance

a) Basics of ﬂiight physiology

- the a*mOSphere . composition, gas laws, oxygen requirements

of tissues

- Respdratory and circulatory systems: pressurization,
- decompression, rapid decompression, entrapped gases,

traumas, counter measures, hypoxia, symptoms, time of

useful consciousness, hyperventilation, accelerations
- High altitude environment: ozone, radiation, humidity

b) Manand d;nvironment* the sensory system

- integration of sensory inputs : spatial disorientation, illusions,
approach and landing problems

¢)  Health aiiud Hygiene

I
rsonal hyglgne
mmon minor ailments: cold, influenza, gastro-intestinal
set
:: bleh‘n area§ for pilots : hearing loss, flight related hazards
to hearing, defective vision, hypotension, hypertension,
;ronary disease, obesity, nutrition hygiene, tropical climates
— epidemic diseases
in‘oxica'ation: tobacco, alcohol, drugs and self-medication,
\ nous toxic materials
in pacntatlon symptoms and causes, recognition, operating

c:ﬁpmg. procedures
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SERIES ‘B’, PART IV B June, : o11

23

Basic Aviation Psychology

a)

b)

d)

Human information processing

- attention and vigilance: selecttMty of attehflon o*wded

attention

- perception: perceptual |IIu ons, s bje ivity of
- Response selection: lea mg rinci les an ues

drives, motivation and perf rman

Human error and reliability | i
- Reliability of human behaviour §
- Theory and model of human error

- Error generation
- Economics '
- Social environment (group, org#mzatlon) 1

Decision making

- decision-making concepts: strudture Qphases) lmd risk
assessment, practical application

Avoiding and managing errors: Cockpit Management

- safety awareness: risk area awareness, |dent|ﬂqat|bn azlerror
proneness (oneself), identification of error sources (others),

situational awareness stress
- Co-ordination (multi-crew concepts)

- Co-operation: small group dynamics, leadership,
management styles, duty and role

- Communication: communication model(s), verbal and non-
verbal communication, communication barriers, conflict
management

Personality

- Personality and attitudes : development, environmental
influences

- individual differences in personality: self-concepts (e.g. ,
action vs. state-orientation)

- identification of hazardous attitudes (error proneness)
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CIVIL AVIATION REQUIREMENT SECTION 7
SERIES ‘B’, PART IV | 16‘1‘ une, 2011

- variation and contm#:ed validity pﬁ an AQ¢
- administrative requirements

- Operational Procedures requirements ';
- operational control and supervision |
- use of Air Traffic Services | | 5
. instrument departur and abpr ¢h pro#ures
- carriage of inadmi

th redtse (t |
ible pa d>rtees, or
- persons in custody

- stowage of baggage and cargo ,
- passengers seatil
. security of passehgér cabin an4 galley(q)
. smoking on board |
- take-off condition ‘ 1
- application of take dff minima’s | [
. ETOPS i | f

}

‘ |

- carriage of pers

- RVSM

- All-weather Operations (eqplreme Low Visibi
Aerodrome Oper;m g Minima' 's — Gene

- Low Visibility Operations — Operai ,
. Low Visibility Operations — Minimum equipment
- VFR Operating Minima ‘

i Low Visibility Opéranns Tral

- Instrument and safety equnpment nequiements,
- general introduction ‘
- circuit protection devices
- windshield wipers
- airborne weather radar equipment
- flight crew interphone syst:
- public address system
- internal doors and curtains
- first aid kits
- emergency medical kit
- first aid oxygen
- supplemental oxygen — pressurized aerqglanes
- supplemental oxygen — non-pressurized aeroplanes
- crew protective breathing equipment
- hand fire extinguishers
- crash axes and crowbars
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CIVIL AVIATION REQUIREMENT | SECTION 7
SERIES ‘B’, PART IV e June, 2011

- Decompression of pressurized cabin i |
- slow decompresslo
- rapid or explosive 'E; mplfessl m
- dangers and acti ken |

- Windshear, microburst L]
- definition and description | ||
- effects and recognition d*rihg departure and
approach
- actions to avoid and actlons tab*en during encounter

- Wake turbulence
- cause

- influence of speed énd ma nd
- actions taken wheh cro ng raffic, during take-off
and landing | L
o

- Security !
- unlawful events !

terrain — water (i.e. slopes,; mountains, jungle, offshore)

- definition {

- cause |

- factors to be cqnsﬁdered (win terralm preparation,
flight tactics, landing in various rrain ahd water)

- passenger information 1

- evacuation

- action after landing

- Emergency and premuttodlary Iaqdm?mperaﬁons ir various

f

- Fuel jettisoning
- safety aspects

- Transport of dangerous goods
- Annex 18
- practical aspects

- Contaminated runways
- kinds of contamination

- braking action, brake co-efﬁcier,‘nt
- performance correction and calculations

3.2 Communications

3.2.1 VFR Communications
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CIVIL AVIATION REQUIREMENT 'SECTION 7
SERIES ‘B’, PART IV 16" June, 2011

a)

b)

d)

9)

Definitions

General Operating Procedures B lf
|

Meaning and significance qf associated terms 5

{
Air Traffic Control abbreﬁnatons ‘
Q-code groups commonly used in RTF Alr-gtound

communications I

Transmission of letters =~ “
Transmission of numbers (includlrig level mforrf\éti#ﬂ) |
Transmission of time ‘ ” |
Transmission of techmque

Standard words and phrases (relevant RTF ‘pH"asdology
included)

Radiotelephony call signs for aeronautical staﬁdnqi mcludmg
use of abbreviated call signs ;
Radiotelephone call signs for aircraft mcldndm# use of
abbreviated call signs '

Transfer of communication
Test procedures including readability scale; estdbl#hment of
RTF communications ;

Read back and acknowledgement requirements

Radar procedural phraseology

Level changes and reports categories of messages

Action required to be taken in case of communication fafilqte

Distress and Urgency Procedures

PAN medical
Distress (definition — frequencies — watch of distress

frequencies — distress signal — distress message)
Urgency (definition — frequencies — urgency signal — urgency
message)

Relevant Weather Information Terms (IFR)

Aerodrome weather
Weather broadcast

General Principles of VHF propagation and allocation of
fraquencies

Morse Code
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CIVIL AVIATION REQUIREMENT | Fﬁ TItN 7
SERIES ‘B’, PART IV 16" June, 2011
: I

(] 1]
ol

THE SYLLABUS OF AIRCRAFT & ENGINE — TEC& IQ& L ﬂgﬁé AL

AS FOLLOWS : |
1. Aircraft and Engines |

1.1  Airframe and Systems

- Fuselage | P ‘
- types of construction L |
- stress L

- Wings
- types of construction
. structural components |
. stress Ll

.- Stabilizing surfaces
- vertical, horizontal and V-tail surfaces
- ‘flutter’
- compensation system
- mach trim

- Landing Gear
‘ types
- locking devices and emergency extension systems
- accidental retraction prevention devices
- position, movement lights and indicators o
- nose wheel steering .
- wheels and tyres (limitations) ‘
- braking systems H o 1°
- parking brake :
- mode of operation of anti-skid system
- mode of system of auto brake system
- operation, indications and warning systems

- Flight Controls

- Primary controls:
- elevator, aileron and rudder
- trim
- mode of actuation (mechanical, hydraulic, electrical, fly-by-
wire)
- operation, indicators, warning devices and controls)
- efforts to transmit

41
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CIVIL AVIATION REQUIREMENT | ﬁ
SERIES ‘B’, PART IV |4 15“' u|ne o11

- Pressurization |
- cabin altitude, maximum cabin altntudq Frﬁe}entlal
pressure

- emergency procedu es

|
|
- Non-pneumatic operated de-ice ahd anti-ice y tems |
- schematic construction, functioning an perat* of.
, - air intake |
- propeller-pitot, static pressune sensp and stall
warning devices

- windshield

- rain repellent system

i
gi}
il

1
1
- Fuel system ]
- Fuel tanks 5 |
- structural components and ity . | ,
- location of tanks on single-and- ulh-enélwe aircraft
- sequence and types of re-fuelling
- unusable fuel N

- Fuel feed | |
- gravity and pressure feed I |
- crossfeed b4 1

- . Fuel system monitoring
- operating, indicators, warning systems 59
- fuel management (sequencing of fuel tank switbrﬁnp)
- dip stick S8

1.2 Electrics

a) Director Current (DC); Direct /Alternating Current (DC/AQ)
- General ‘
- electric circuits
- voltage, current, resistance
- Ohm'’s law
- resistive circuits
- resistance as a function of temperature
- electrical power, electrical work
- fuses (function, type and operation)

- the electrical field
- the capacitor (function) system, shock absorbers)
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

E AC components

- Generators ||
- 3-phase generator | ||
- brushless generator I 1
- generator drive: | t |
- constant speed dhve t
- integrated drive i |

|
i
|
{
|
!
|

- AC power distribution . \
- operation andmonitonnf | |
- protection circuits, parall enhg of Ac-ge*#rators#

- Transformers |
- function ;f |
- types and applications o

- Transformer/rectifier units

d) Basic knowledge of computers

- Logic circuits |
- Logical symbols o
- Switching circuits and logical symbols |

1.3 Power Plant
a) Piston engine

General

- design type »

- Principle of the 4-stroke internal combustion engine
- Mechanical component

Lubrication system

- function

- schematic construction

- monitoring instruments and indicators
- lubricants

Air cooling
- system monitoring
- cylinder head temperature
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

b)

Operational criteria

Turbine engine

Engine construction

operational limitations [ | 3'
f |

maximum and minimum RPM
(induced) engine vibration and critical RPM

remedial action by abnormal engine start run{up and thfn

principles of operation
types of construction
- turboprop | |
- turbojet I | |
- turbofan |
|

Air inlet
- function

Compressor ‘
- function
- construction and mode of operation |
- effects of damage ‘ | |

- compressor stall and surge (cause and avoidaﬁc;e)

Diffuser
- function

Combustion chamber

- function, types and working principles

- mixing ratios |
- fuel injectors ?

- thermal load

Turbine

- function, construction and working principles
- thermal and mechanical stress

- effects of damage

- monitoring of exhaust gas temperature

Jet pipe

- function

- different types

- noise silencing devices
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

1.4

9)

- Thrust
- thrust formula
- flat rated engine

temperature and RPM
- power plant operation and momtohng

Auxiliary Power Unit (APU)

- General
- function, types
- location
- operation and monitoring

- Ram air turbine
- function

Emergency Equipment

Doors and emergency exits

- evacuation slides, general usage or as life rafts or
flotation devices

Smoke detection
. location, indicators, function test

Fire detection
- location, warning mode, function test

Fire fighting equipment
- location, operation, contents, gauge, function test

Aircraft oxygen equipment

- thrust as a function of airspeed, alr den%nt&, pressure,
{
i

SECTION 7
16" June, goﬂ

|
|

- drill, use of equipment in case of rapid decompressmn '

- oxygen generators

Hydraulic systems

- components, fluids

- operation, indication, warning systems
- auxiliary systems

Emergency equipment

- portable, hand-held fire extinguisher

- smoke mask, smoke protection hood]
- portable oxygen system

- emergency locator beacon, transmitter
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CIVIL AVIATION REQUIREMENT , 643 STION 7
SERIES ‘B’, PART IV - 16" June, 2011

b)

d)

- nose radius ||
- camber
- angle of attack i
- angle of incidence EI

- The wing shape |
aspect ratio
- root chord
- tip chord
- tapered wings | L
. shape of wing surface a1 L
- mean aerodynamic chord (MAC) l [

The two-dimensional airflow about an aerofoll

- streamline pattern
- stagnation point { |
- pressure distribution 1
- centre of pressure L]
- lift and downwash ]|

- drag and wake (loss of impulse) N
- influence of angle of attack | ,g
- flow separation at high angles of attack

- the lift-graph ‘ |

The coefficients | A1

- The lift coefficient C
- the lift formula
- CL- agraph
- Cimax and a
. normal values of Cimax, derit, stall, and the slopip !q»f the Cu /
A.0.A curve

- The drag coefficient Co
the drag formulas:
- zero lift drag
- lift induced drag
- Co — a graph
- CL — Co graph, profile polar
- CL - Co ratio
- normal values of the C. — Co ratio

The three-dimensional airflow about an aeroplane
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CIVIL AVIATION REQUIREMENT | _SECTION 7
SERIES ‘B’, PART IV 1a+ 1

- effect on Coi L A ;
- effect on arit _ L ;
- effect on Cu | ;

] i |

- Effect on take-off and landing chﬁracteri#tics 5&# an aircraft

Q) The relation between the lift coefficient and the %peedd for co #ttht lifi

. as a formula i

- in a graph T !

h)  The stal | 1 :
- Flow separation at increasing angles of %ttac# ,

- the boundary layer: ! . :

- laminar layer I | |

- turbulent layer ‘ | |

- transition

- separation point ‘

- influence of angle of attack

- influence on: | |
- pressure distribution g Ei
- location of centre of pressure |

- CL

- Co

- pitch moments |

- down-wash at horizontal stabilizer

- buffet
- use of controls

- The stall speed
- in the lift formula

- 1g stall speed

- influence of:
- the centre of gravity
- power setting
- altitude / IAS
- wing loading

- load factor n:
- definition
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

)

- slotted flap
- fowler flap

their influence on the CL —a graph
their influence on the CL —\Co graph
flap asymmetry

influence on pitch movemént

g
3

; AgECTlON 7

June, 2011

Leading edge devices and the re#sons for us% in takelcbff and

landing

- different types:
- Krueger flaps
- variable camber flaps
- slats

their influence on the CL — a graph
their influence on the Ct —ECD graph
slat asymmetry

normal/automatic opﬁratlop

Vortex generators

aerodynamic pnncnples
advantages
disadvantages

Means to decrease the CL -Co ratio increasing drag

Sponlers and the reasons foq use in the different phaséa of flight

different functions:

- flight spoilers ( peeﬂbrakes)
- ground spoilers (lift dumpers)
- roll spoilers

- spoiler-mixer

their influence on the Cv. - a graph

their influence on the CL — Co graph and ratio

%

|

Speedbrakes as a means ofnncreasmg drag and the rbbsons for
use in the different phases of flight |

the influence on the CL — Co graph ratio

k) The bcundary layer

- Different types
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CIVIL AVIATION REQUIREMENT %c It
SERIES ‘B’, PART IV | gePliine.

. Influence on: E
- drag : 5
- pitch (Mach trim): L
- contribution of: L |1

i movement Zithje centre o* M*ssdﬂe

- angle of sweep L
. down-wash | Ll I
‘ 4

- Buffet margin, aerodynamic ceiling

- Means to avoid the effects of exceeding *MemlL,
- Vortex generators | L]
- Supercntlcal profile : |
shape | Bl
- influence of aerofoil shape on shockwa i |
3 advantages and dlsadVan es oﬁqpp#ﬁﬁwl
aerofoil |1l }

H
i

i

23  Stability

a) Condition of equilibrium in stable horizontal flight
: precondition for static stability

- sum of moments
- lift and weight u L
- drag and thrust :' :

- sum of forces
- in horizontal plane
- in vertical plane

b) Methods of achieving balance

- Wing and empennage (tail and canard)
- control surfaces ,
- Ballast or weight trim !

C) Longitudinal stability

- Basics and definitions

- Static stability, positive, neutral and negative

- precondition for dynamic stability

- dynamic stability, positive, neutral and negative
- damping:
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

d)

- Stick force per g ?nd the limit load fa

- category of certification

- Special circumstances
E ice:

. effects of flap extension
- effects of stabilizer ice

- rain
- deformation of airframe

Static directional stability

Slip angle B

Yaw moment coefficient Cn

Cn— 3 graph

Contribution of :

- location of centre of gravity

- angle of sweep of the wing

- fuselage at high angles of attack

- strakes

- dorsal fin and angle of sweep of fin
- major aircraft parts

Static lateral stability

Bank angle o

The roll moment coefficient C.
Contribution of angle of slip

The CL - 8 graph

Contribution of:

- angle of sweep of wing

- ventral fin

- location of the wing

- dihedral / anhedral

Effective lateral stability

Dynamic lateral stability

effects of asymmetric propeller slipstream
Tendency to spiral dive

Dutch roll

- causes

- Mach

- yaw damper

o
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SERIES ‘B’, PART IV June, 2011

f) Means to reduce control forces

CIVIL AVIATION REQUIREMENT ! | SECTI?N 7
-

- Aerodynamic balance ‘
- nose balance ‘
- horn balances
- internal balances
- balance tab, anti- balance IR 1
- servo tab ; J
- spring tab | :
- Artificial ' |
- power assisted cqntmls
- fully powered controls
- artificial feel:
- inputs:
- dynamic pressure q!
- stabilizer s:ﬁ\g |

g) Mass Balance
- reasons to balance
- means

hy  Trimming |

- reasons to trim
- trim tabs
- stabilizer trim/trim rate versus IAS
- position of centre of gravity infl
setting for take-off

ce oni tnm/stabilizer

2.4 Limitations

a) Operating limitations
- flutter
- aileron reversal
- gear/flap operating

- Vmo, Vno, VNE
- Mwmo !

b) Manoceuvring envelope

. Manoeuvring load diagram
- load factor

61
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CIVIL AVIATION REQUIREMENT
SERIES ‘B’, PART IV

d)

26

b)

c)

- propeller noise

Moments and couples due to propeller ?peration

- Torque reaction

- Gyroscopic precession

- Asymmetric slipstream effect
- Asymmetric blade effect

Flight Mechanics
Forces action on an airplane

- Straight horizontal steady flight
- Straight steady climb

- Straight steady descent

- Straight steady glide

- Steady coordinated turn
. bank angle
- load “actor
- turn radius

- angular velocity
- rate one turn

Asymmetric Thrust

- Moments about the vertical axis

- Influence of bank angle
- overbanking
- finstall

- Influence of aircraft weight
- Influence of use of ailerons

- Influence of special propeller effects on roll moments ?

- propeller torque
- propeller wash on flaps

- Influence of slipangle on roll moments

- VMcA
- VmcL
- VmcG
- Influence of altitude

Emergency Descent

,'ﬂ
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The agenda points for BOS Meeting are as follows.

1. Finalization of panel of Examiners / paper setters/ Evaluators for conduct of Examination of
B.Sc. Aviation Academic session 2025-26 " and 2026-27.

2. Adoption of Ordinance for B. Sc. Aviation, having the following highlights: -

a) Syllabus for B Sc. Aviation

b) Change in Nomenclature of Subjects.
c) Allotment of Grace marks

d) Increase in seats per batch.

e) Fee structure for students at IGRUA.

3. Adoption of Ordinance for B. Sc. Aviation, :- B. Sc. Aviation is proposed to be

conducted at IGRUA as an affiliated college of RMLAU, as a subject under the science faculty. The
current ordinance issued in the year 1999 needs certain changes to meet with the changing
scenario of the aviation industry. Over the last 20 years certain issues have come up which
necessitate suitable amendments to the existing Ordinance. Revision of Ordinance had been taken
up with CSIMU, Kanpur as part of the BOS meeting in Jun 21. It had been principally approved by
Academic Council CSIMU but could not be adopted since the affiliation of IGRUA was transferred to
RMLAU, Ayodhya. The salient features of the Ordinance which are proposed to be revised are given

below.

4. Syllabus for B Sc. Aviation :- DGCA vide F. No CEO/Pilot Syllabus/2011 Dated 16 June
2011 has issued a syllabus for ground training, since DGCA is the authority for all Aviation related
policies. It is proposed to incorporate the ground training syllabus as per the same.

hangge lomenc| f subjects. As per the existing ordinance the subjects, simulator training
and flying training in the first year and second year mention specific model of aircraft as TB20 and King
Air C-90A aircraft respectively. In due course of time these aircraft have been withdrawn from service
and different type of single engine and multi engine aircraft are being operated by IGRUA. It is
therefore proposed that the type of aircraft may be replaced with single engine and multi engine in
order to make it more generic. Apart from this few more minor changes are proposed as under:

(i) Prefix of the subject numbers of the question papers to be replaced from TBS to IGR and
Basic to be added for all first-year theoretical subjects.

(ii) Nomenclature of Air Navigation be bifurcated and made into two subjects namely Air
Navigation and Avionics This is necessitated since Air Navigation is a very vast subject.
As such Avionics deals with Instruments and Radio Aids which are integral sub topics of Air |
Navigation.

(iii) Nomenclature of Airframe Engine Theory of Flight to be changed to Tech Gen as per
DGCA Syllabus.

(iv) Tech Gen (Advanced) is to be added as one of the subjects for the second year.




Comparative table of the existing and proposed ordinance related to subjects as per part B
Regulation is mentioned below:

Part-1 ( Ist year)

SN Subjects as per ‘Part B’ Regulations Subject as per 'Part B’ Regulations
Scheme of Examination Scheme of Examination
Existing Ordinance for B. Sc. Aviation Proposed Ordinance for B. Sc. Aviation 1%
1%t year year

01 TBS-101( Air Navigation) IGR- 101( Air Navigation - Basic)

02 TBS-102 ( Aviation Meteorology) IGR-102 ( Avionics - Basic)

03 TBS -103 (Airframe engine Theory of flight) | IGR-103( Aviation Meteorology - Basic)

04 TBS -104(Air Regulétions) IGR -104 (Tech. General - Basic)

05 | - : IGR -105 (Air Regulations - Basic)

06 Simulator Training - TB-20 Simulator Training - Single Engine

07 Flying Training - TB-20 Flying Training - Single Engine

SN Subjects as per ‘Part B’ Regulations Subjects as per ‘Part B’ Regulations
Scheme of Examination Scheme of Examination
Existing Ordinance for B. Sc. Aviation Proposed Ordinance for B. Sc. Aviation
2" year | 2™ year

01 TBS-201(Air Navigation -Advanced ) IGR- 201( Air Navigation - Advanced)

02 TBS-202 (Radio Aids -Advanced) IGR-202 ( Avionics - Advanced)

03 TBS -203 (Meteorology - Advanced) i IGR-203( Aviation Meteorology —Advanced)

04 TBS -204(Air Regulations - Advanced) IGR -204 (Tech. General - Advanced)

05 - IGR -205 (Air Regulations - Advanced)

06 Simulator Training - King Air C-90A Simulator Training - Multi Engine

07 Flying Training - King Air C-90A Flying Training - Multiengine

Increase in seats per batch. As per the existing ordinance two courses are to be inducted every

year beginning January & July of 50 students each. It is proposed to induct one course every year
with 100 students for the course, since 120 students are joining this institute every year. This will
allow almost all students to take up B. Sc. Aviation except those who already come with graduation
or other higher degrees. Presently most of the students are deprived of ta<ing up B.Sc. Aviation
because presently we are having limited seats. It is felt that it is not justifiable for IGRUA since we
claim to offer B. Sc. Aviation to all our students. IGRUA has all necessary infrastructure in the form of
adequate number of classrooms, qualified instructors, library facilities and well-equipped computer
rooms to accommodate the students and successfully complete the training curriculum. Therefore,




the ordinance may be amended as follows: -

S. No Existing Ordinance Proposed Ordinance

Para -3 Two courses are planned for Para-3 One course is planned for induction
induction every year beginning January every year beg nning July
and July

2 Para -4 Total number of students to the B. | Para 4.Total number of students to the B. Sc.
Sc. Aviation course shall be restricted to Aviation course shall be restricted to 100 per
50 per course at IGRUA course at IGRUA

?

There is no provision of allotment of grace marks as per the existing

ou.'dinance whereas there is a need for the same. it is proposed that the following changes may be

incorporated in the crd nance to include provision of allotting grace marks.

S. N

Ordinance

Proposed Ordinance

1.

Para 22 (b) Failed: Failure in two or more
subjects shall be considered as “failed”.
Student who has failed in one academic

-year may appear for the same examination

along with the next batch while continuing
in the next academic year.

Para 22 (b) (i). Failed. Failure in two or
more subjects shall be considered as failed and
the student has to repeat the academic year.
Any student who has failed in one subject in an
academic year may appear for the same
examination along with the next batch while
continuing in the next academic year.

Para 22 (b) (ii). In case of a student having
failed in one subject by few marks, grace marks
up to 5 may be given at the discretion of the
Vice Chancellor/Registrar, in order to obtain
pass marks in the failed subject.

Para 22 (b) (iii) In case of a student having
passed in all subjects but fails to secure an
aggregate of 60%, (420/700), then at the
discretion of the Vice Chancellor/Registrar of
the University, grac2 marks up to 5 may be
added to the student’s marks.
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mentioned in the existing ordinance needs a routine change due to the revision of

Fees and other allied charges by the Governing Council, over the past twenty years. It is proposed

that Part C - Fee structure in the ordinance may be revised as follows:

S Existing Ordinance Proposed Ordinance
No
1 Part C-FEE STRUCTURE Part C-FEE STRUCTURE

B.Sc. AVIATION - FULL TIME
NORMAL CATEGORY

B.Sc. AVIATION - FULL TIME
NORMAL CATEGORY

TRAINING FEE: Total Rs. 10 lacs payable in
Quarterly installments of Rs 2.5 lacs each .
The same may be modified from time to time
as per the instructions of ministry of Civil
Aviation Govt. of India.

TRAINING FEE: Total Rs. 45 lacs payable in Quarterly
installments of Rs 11.25 lacs each. The same may be
modified from time to time as per the instructions of
ministry of Civil Aviation Govt. of India.

SECURITY DEPOSIT: Rs 50C0/- at the time
of joining which is refundable which may be
modified from time to time as per the
requirement.

SECURITY DEPOSIT: Rs 10000/- at the time of
joining which is refundable which may be modified
from time to time as per the requirement.

HOSTEL RENT: Rs. 350 /- per month
including electricity and water charges. Which
may be modified from time to time as per the
requirement.

HOSTEL RENT: As per prevailing rates at IGRUA
revised from time to time.

MESSING :As per Actual

MESSING :As per actual.

UNIFORM& STATIONERY: As per Actual

UNIFORM& ST. ATIONERY: As per Actual

GP CAPT (Dr.) SANJAY SRIVASTAV (Retd)

Secretary BOS Meeting




