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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



Sl

SJ0.J8 UOIjeIa3|a22E pue uIn} -
uonesado Jo sapow pue Bugunow -
sjuauodwod B
uonelado jo sa|diouud pue uoRoINISUOD
ssedwod 0JAB pane|g -

uonesado jo sajdiouud pue uoRINIISUOD -
0146 jeuonoainq -

Buuoyuow ‘sadA} aAup -
sbununow -
HYup wopue. b
yup Jussedde -
0JA6 sase| Buu -
0JAB wopaaly-j0-aaibap a|buls -
04A6 Buneibajul ajel -
0JAB ajel E
0JAB jeuonoaup -
04AD jeoipan -
:uonesado jo sa|diuud pue ‘sadhy -
(uoissadaid ‘Ajige)s) seoio) 21doosolAb jo Aioayy -
s|ejuawepuny oA -

sjuawnsul 21doasolAo) (q

Ae|dsip -

uonesado jo sqdlouud pue uoioNJSuUoO -

(ISAI) ISA Snoauejuejsul pue pioJaue .
(1SN Jojedipu| paads |eoiuaA -

sioue -
JajuIod onWpy ‘oW ‘10)edipul paads Wnwixew -
$10}08s paJnojod jo Buiuesw -
(Sy|) suoneoipul paads -
uonesado Jo sajdiound pue uolINISUOD

Jojeaipul paadsnv -

S20UBID|0} -
S8|gEe} UOI}I8.1100 -
sloLe -
Bupes pue Aeidsip -
uonesado jo sejdiduld pue uoioNISUCd -,
Jsjaun|y .

804N0S J1jE}S 8jeula)e -

L1L0Z ‘aunr .9} Al L¥Vd ‘8, SRS
L NOILDO3S LNINIHINDIY NOLLVIAY TIAID



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

- 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



















































































































































