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26.3.0 AUTOELECTRICANDELECTRONIC

26.3.01 Introduction
Theautomotiveindustryiscurrentlyoneofthemost
dynamicintermsoftechnology,andinrecentyearsvehicle
operationshavegreatlymovedfrom manualtoelectric
and/orautomatic.Toaddresstheseneeds,thismodule
unitisdesignedwithknowledgeskillsandattitudesto
enabletraineesdiagnose,repairandserviceelectricand
electronicsystemsasemployeesoftheformalorinformal
industryuponcompletionoftheirtraining.

26.3.02 GeneralObjectives
Bytheendofthemoduleunitthetraineeshouldbeableto:

a)understandvarioustypesofvehicleignitionsystems
b)applytheknowledgeofcontrolengineeringin

vehiclecontrol,
c) measurementandgaugesystems
d)installservice,diagnoseandrepairfaultsinvehicle

electricaland
e)electronicsystems
f) appreciateemergingtechnologyintheauto

electricalandelectronicsystems
g)observehealth,environmentandsafetywhile

workingina
h)vehicleelectricalandelectronicworkshopandother

workplaces

26.3.03 ModuleUnitSummaryandTimeAllocation

AutoElectricandElectronic
Code Sub

Module
Unit

Content Time
Hrs

T P Total

26.3.1 Vehicle
ignition
systems

 Typesofignition
systems

 Operation
principlesof
ignitionsystems

8 14 22

26.3.2 Charging
System

 Chargingcircuit
principles

 Partsof
chargingsystem

4 4 8

26.3.3 LightDuty
Starter

 Layoutof
startingsystem:

2 6 8
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Motors  TypesofStator
motors

 Construction
 Startermotor

operation
26.3.4 HeavyDuty

Starter
Motors

 Construction
 Principleof

operation

4 12 16

26.3.5 Lighting
System

 Lamp
construction

 Lightingsystem
layout

4 12 16

26.3.6 Vehicle
Gauges

 FuelGauge
 OilPressure

Gauge
 CoolantLevels

Gauges
 Engine

Tachometer
 Temperature

Gauge

8 14 22

26.3.7 Heating
and
Ventilation

 Constructional
features

 Principleof
operation

6 6 12

26.3.8 Air
Conditionin
g

 Construction
 Operationof

system
 Operationof

electriccontrol
system

6 6 12

26.3.9 Windscreen
Wipers

 Typesof
windscreen
wipers

 Principleof
operationof
windscreen
wipers

2 4 8

26.3.1
0

Window
Systems
andDoor
Mirrors

 Heateddoor
mirrors

 Heatedwindows
 Electrically

operateddoor
mirrors

2 6 8
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 Electrically
operated
window

26.3.1
1

Horns  Typesofhorns
 Electricalhorns

2 2 4

26.3.1
2

Direction
Indicators

 flasherunits
 Operationof

direction
indicators

2 2 4

26.3.1
3

Vehicle
Entertainm
entSystem

 Entertainment
units

 Functionsof
vehicle
entertainment
unit

2 8 10

26.3.1
4

VehicleAir
Bags

 Vehicleinternal
auxiliaries

 Typesofair
bags

 Airbagcontrol
unit

2 2 4

26.3.1
5

Central
Door
Locking
System

 Typesofcentral
doorlocking
systems

 Centrallocking
circuit

2 4 6

26.3.1
6

Security
Alarm
Systems

 Operation
 Typesofalarm

systems

2 4 6

26.3.1
7

Engine
Immobilizer
s

 Functionsof
Engine
immobilizers

 Operationof
engine
immobilizers

2 4 6

26.3.1
8

Petrol
Injection

 Petrolinjection
systems

 Pressure
SensedPetrol
InjectionSystem

 BoschL-
Jetronic

 Functionsof
electronic

8 10 12
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controlunit
(ECU)ofan
engine

 Extracontrol
circuitsofan
ECU

26.3.1
9

Compressi
onIgnition
Fuel
System
Electronic
Diesel
Control(E
D.C.)

 ED.C.sensors
andactuators

 ED.C.system
components

 Secondary
control

2 4 6

26.3.2
0

Engine
Manageme
ntSystems

 Engine
management
system

 System analysis
 Controlsystems
 System

modelling
 System

performance

2 6 8

26.3.2
1

Engine
Mapping

 Enginemapping
 Enginemaps

2 4 4

26.3.2
2

Vehicle
Control
systems

 Openloop
systems

 Closedloop
systems

4 4 8

26.3.2
3

Sensors
And
Actuators
UsedIn
Transmissi
on System

 Typesof
sensors

 Principleof
operationof
sensorand
actuators

8 4 12

26.3.2
4

Clutch
Electronic
Control

 Principleof
operation

 Layoutofthe
clutchelectronic
control

2 4 6

26.3.2
5

Manual
GearBox
Electronic

Control

 Layoutof
manualgearbox
electronic

 Operationof

2 4 4
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tve
t.c
om



298

manualgearbox
electronic
control

26.3.2
6

FuelPump  Operation
 Construction

2 4 4

TotalTime 92 15
4

236
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t.c
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26.3.1 VEHICLE
IGNITIONSYSTEMS

Theory

26.3.1T0 SpecificObjectives
Bytheendthissub
moduleunit,the
traineeshouldbeable
to:
a)namethevarious

typesofignition
systems

b)explainthe
operatingprinciple
ofvariousvehicle
ignitionsystems

c)describethe
constructionof
various
componentsofcoil

d)ignitionsystem.

26.3.1C Competence
Thetraineeshould
havetheabilityto:
i)Diagnoseandrepair

faultsforvarious
vehicleignition
systems

ii)Testvariousvehicle
ignitionsystems

Content
26.3.1T1 Typesofignition

systems
i)Coilignition
ii)Magnetoignition
iii)Transistorassisted

ignition
iv)Electronicignition
v)Capacitordischarge

ignition
26.3.1T2 Operatingprincipleof

ignitionsystems
i)Coilignition

-Primaryand
secondarycoils

-Contactbreaker
points

-Condenser
-Sparkplugs
-Distributor
-Battery
-Hightension

leads
-Switch
-Operation

ii)Magnetoignition
- Electro

magnets
- Sparkplug
- Coils
- Flywheel
- Cam
- Operation

iii)Transistorassisted
ignition
-Contactbreaker

points
- Transistor
- Coil
- Resistor
- Operation

iv)Electronicignition
-Pulsegenerators
-inductive
-halleffect
-optical
-Operation

v)Capacitordischarge
ignition
-Ignitionsystem

operation
-Pulsegenerator
-Pulsetransformer
-Operation

Practice

26.3.1P0 SpecificObjectives
Bytheendofthesub
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moduleunit,the
traineeshouldbeable
todiagnoseandrepair
faultsinvarious
vehicleignition
systems

Content
26.3.1P1 Faultdiagnosis,repair

andservice
i) Coilignition

-Primaryand
secondarycoils

-Contactbreaker
points

-Condenser
-Sparkplugs
-Distributor
-Battery
-Hightension

leads
-Switch
-Testing

ii) Magnetoignition
-Electromagnets
-Sparkplug
-Coils
-Flywheel
-Cam
-Operation

iii)Transistor
assistedignition

-Contactbreaker
points

-Transistor
-Coil
-Resistor
-Testing

iv)Electronicignition
-Testing
-Repair

v) Capacitor
dischargeignition

-Pulsegenerator
-Pulsetransformer
-Testing

SuggestedLearningResources
i)Multimeter
ii)Vehiclesfittedwith

varioustypesof
ignitionsystems

iii)Vehiclemanuals
iv)Textbooks
vi)Charts
vii)Handouts
viii)Coilignition

system
components

26.3.2 CHARGINGSYSTEM

Theory

26.3.2T0 SpecificObjectives
Bytheendofthesub-
moduleunitthe
traineeshouldbeable:
a)identifythevarious

partsofthe
chargingcircuit.

b)describethe
constructionand
operationofa
vehiclecharging
system

26.3.2 Competence
Thetraineeshould
havetheabilityto:
i)explainthe

operationofa
chargingsystem .

ii)diagnoseandrepair
faultsinacharging
system

Content
26.3.2T1 Chargingcircuit

ea
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principles
i)Dynamo
ii)Alternator

26.3.2T2 Partsofcharging
system
i)Generator/dynamo/

alternators
ii)Rectifier
iii)Regulator
iv)Battery
v)Switch

Practice

26.3.2P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifythevarious

partsofavehicle
chargingsystem

b)dismantlethe
variouspartsofa
vehiclecharging
system

c)diagnoseand
assembleand
repairfaultsinthe
chargingsystem

Content
26.3.2P1 Partsofacharging

system
i)Stator
ii)rotor
iii)Rectifier,regulator
iv)Inspectionof

chargingsystem
v)Faultsdiagnosis

andrepair
26.3.2P2 Dismantlingand

assembly
26.3.2P3 Diagnosesandrepair

offaults

SuggestedLearningResources
i)Projectors
ii)Charts
iii)Startingmotors
iv)Toolsand

equipment
workshopmanuals

v)Datacharts
vi)Variouspartsof

chargingsystem
vii)Battery
viii)alternator
ix)Dynamos
x)Cables
xi)Multimeter

26.3.3 LIGHTDUTY
STARTERMOTORS

Theory

26.3.3T0 SpecificObjectives
Bytheendofthesub-
moduleunitthe
traineeshouldbeable
to:
a)describethelayout

ofastarting
system

b)namevarioustypes
ofstartermotors

c)explaintheprinciple
ofoperationof
differenttypesof
statormotors

d)describethe
constructionof
variousstarter
motor

Content
26.3.3T1 Layoutofstarting

system:
26.3.3T2 TypesofStator

motors
i)Pre-engaged

ea
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ii)Inertia
26.3.3T3 Startermotor

operation
26.3.3T4 Construction

i)Armature
ii)Solenoidswitch
iii)Piniongear
iv)Ringgear

Practice

26.3.3P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
todiagnose,service
andmaintaindifferent
typesofstarter
motors

Content
26.3.3P1 Diagnosesand

maintenanceofstarter
motors
i)Service
ii)overhaul
iii)Tests

Competence
Thetraineeshould
havetheabilityto:
i) explainoperation

oflightdutystarter
motors

ii)diagnoseservice
andmaintain
startermotors

SuggestedLearningResources
i)Textbooks
ii)handouts
iii)Startermotors
iv)multimeter
v)battery
vi)springbalance
vii)workshoptools

26.3.4 HEAVYDUTYSTATER
MOTORS

Theory

26.3.4T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthe

principleof
operationof
differenttypesof
heavyduty
startermotors

b)describethe
constructionof
differenttypesof
heavydutystarter
motors

26.3.4C Competence
Thetraineeshould
havetheabilityto
explainthe:
i) operationofheavy

dutydiagnose,
serviceand
maintainstarter
motors

ii)diagnose,service
andmaintain
startermotors

Content
26.3.4T1 Principleofoperation

i)Coaxial(sliding
gear)

ii)Axial(sliding
armature)

iii)26.3.8T2
Construction

iv)Coaxial
v)Axial

ea
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Practice

26.3.4P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
todiagnose,service
andmaintaindifferent
typesofstarter
motors

Content
26.3.4P1 Serviceand

maintenance
i)Service
ii)overhaul
iii)Tests

SuggestedLearningResources
i)Textbooks
ii)Handouts
iii)Charts
iv)Startermotors
v)multimeter
vi)battery
vii)springbalance
viii)workshoptools

26.3.5 LIGHTINGSYSTEM

Theory

26.3.5T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifythe

varioustypesof
lightingsystem
layouts

b)describethe
constructionand
operationof
differenttypesof

vehiclelamps.

26.3.5C Competence
Thetraineeshould
havetheabilityto:
i)toexplainoperation

ofdifferentlighting
system layout

ii)describethe
constructionof
differenttypesof
lamps

iii)diagnosisservice
andrepairvehicle
lightingsystem

Content
26.3.5T1 Lightingsystem layout
26.3.5T2 Lampconstruction

Practice

26.3.5P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifythevarious

vehiclelighting
system circuits

b)diagnoseand
repairfaultsofthe
vehiclelighting
systems

Content
26.3.5P1 Vehiclelighting

circuits
i)Typesoflamps
ii)Beam setting
iii)Manual
iv)Optical

ea
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v)Switches
26.3.5P2 Diagnosisandfault

repair

SuggestedLearningResources
i)circuitdiagrams
ii)flowcharts
iii)audiovisualsystem
iv)circuitboards
v)differenttypesof

lamps
vi)Vehiclelighting

system testingkits
vii)Workshop

manuals
viii)Battery
ix)Workshoptools

26.3.6 VEHICLEGAUGES

Theory

26.3.6T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)describethe

constructionand
operationof
differenttypesof
fuelgauges

b) describethe
constructionand
operationof
differenttypesof
oilgauges

c) describethe
constructionand
operationof
differenttypesof
coolantlevel
gauges

d)describethe
constructionand
operationof

enginetachometer
e)describethe

constructionand
operationof
different
temperatureof
fuelgauges

26.3.6C Competence
Thetraineeshould
havetheabilityto
diagnose,serviceand
repairfaultsinvarious
vehiclegauges

Content
26.3.6T1 fuelgauges

i)Electric
ii)Electronic
iii)Thermal

26.3.6T2oilgauges
i)electric(thermal

type)
ii)electronic(piezo

resistor)
iii)Thermaltype
iv)Piezoresistor

26.3.6T3Coolantlevelgauges
i) electrical
ii)electronic

26.3.6T4Enginetachometer
i)induction
ii)optical
iii)electrical
iv)electronic

Practice

26.3.6P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)diagnose,service

andrepairfaultsin
fuelgauges

ea
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b)diagnose,service
andrepairfaults
incoolantlevel
gauges

c)diagnoseand
repairfaults
relatedtoengine
tachometer

d)diagnoseand
repairfaults
relatedtoa
temperature
gauge

Content
26.3.6P1 Fuelgauges

i) Diagnose
ii) Service
iii)Repairfaults

26.3.6P2 Coolantlevelgauges
i)Diagnose
ii) Service
iii)Repairfaults

26.3.6P3 Enginetachometer
i)Troubleshooting
ii)Remove/service
iii)Cleaning
iv)Inspecting
v)Replacingfaulty

tachometer
vi)Removing(old)
vii)Installing(anew

one)
viii)Testingfor

workability
26.3.6P4 Temperaturegauges

i)Diagnose
ii) Service
iii)Repairfaults
iv)testing

SuggestedLearningResources
i)Textbooks
ii)Charts
iii)Fuelgauges

iv)Multitester
v)Workshoptools
vi)Fuelgauges
vii)Oilgauges
viii)Coolantgauge
ix)avehiclefittedwith

atachometer
x)Temperature

gauges
f) describethe

constructionof
varioustypesof
oil/pressure
gauges

Content
a)venoilpressure

gauge

SuggestedLearningResources
i) Textbooks
ii) Lectures

26.3.7 HEATINGAND
VENTILATION

Theory

26.3.7T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)describethe

constructionofa
heatingand
ventilatingsystem

b)explainthe
operationofa
heatingand
ventilatingsystem
inavehicle

26.3.7C Competence
Thetraineeshould
havetheabilityto:

ea
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i)identify
componentsofa
heatingand
ventilatingsystem.

ii)diagnoseandrepair
faultsinaheating
andventilating
system

Content
26.3.7T1 Constructional

features
i)Resistorblock
ii)Fan
iii)Switches
iv)Circuitry

26.3.7T2 Operation

Practice

26.3.7P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifythe

componentsofa
heatingand
ventilatingsystem.

b)diagnosefaultsin
aheatingand
ventilatingsystem

Content
26.3.7P1 Identificationof:

i)motor
ii)resistorblock
iii)fan
iv)switches
v)blower
vi)doors

26.3.7P2 Faultdiagnosis

SuggestedLearningResources
i)Voltmeter
ii)Manual

iii)Vehiclefittedwith
heatingand
ventilatingsystem

26.3.8 AIRCONDITIONING

Theory

26.3.8T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)defineair

conditioning
system ofa
vehicle.

b)describethe
constructionofan
airconditioning
system ofa
vehicle.

c) explainthe
operationofanair
conditioning
system ofa
vehicleofthe
electriccontrol
system.

26.3.8C Competence
Thetraineeshould
havetheabilityto
diagnoseandservice
airconditioning
system

Content
26.3.8T1 Construction

i)evaporator
ii)heaterblower

motor
iii)condenser
iv)pump
v)drier
vi)piping

ea
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vii)operationof
system

26.3.8T2 Operationofsystem
26.3.8T3 Operationofelectric

controlsystem

SuggestedLearningResources
i)Textbooks
ii)Charts
iii)Internet

Practice

26.3.8P0 SpecificObjectives
Bytheendofsub-
moduleunit,the
traineeshouldbeable
to:
a)identify

componentsofan
airconditioning
system

b)diagnosefaultsin
anair-conditioning
system

Content
26.3.8P1 Identificationofair

conditioning
components

26.3.8P2 Faultdiagnosesinair
conditioningsystems

SuggestedLearningResources
i)Charts
ii)Manuals
iii)Aircondition

system

26.3.9 WINDSCREENWIPERS

Theory

26.3.9T0 SpecificObjectives
Bytheendofthissub
moduleunit,the

traineeshouldbeable
to:
a)explainthe

principleof
operationof
windscreenwipers

b)listdifferenttypes
ofwindscreen
wipers

26.3.9C Competence
Thetraineeshould
havetheabilityto:
i)servicethe

windscreensystem
ii)diagnoseandrepair

faultsinthe
windscreensystem

Content
26.3.9T1 Principleofoperation

ofwindscreenwipers
26.3.9T2 Typesofwindscreen

wipers
i)Permanentmagnet
ii)Mechanical

Practice

26.3.9P0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifydifferent

typesofwiper
systems

b)replacewiper
blades

c) detectmotor
faults

d)testthewiper
system

Content
26.3.9P1 Wiperblades

ea
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26.3.9P2 Wiperarms
26.3.9P3 Wiperfaults
26.3.9P4 Motorfaults

SuggestedLearningResources
i)Wipersystem
ii)Multimeter
iii)Manuals
iv)Charts
v)Handouts
vi)Textbooks

26.3.10 WINDOW SYSTEMS
ANDDOORMIRRORS

Theory

26.3.10T0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthe

principleof
operationof
windowwinding.

b)statedifferent
typesofwindows

c) explainthe
principleof
operationofdoor
mirrors.

d)statedifferent
typesofdoor
mirrors

26.3.10CCompetence
Thetraineeshould
havetheabilityto
diagnoseandrepair
faultsinwindowand
doorsystems.

Content
26.3.10T1 Electrically

operatedwindow
26.3.10T2 Heatedwindows
26.3.10T3 Electrically

operateddoormirrors
26.3.10T4 Heateddoor

mirrors

Practice

26.3.10P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)detectmotor

faults
b)diagnosefaultsin

thewindow
windingsystem

c) diagnosefaultsin
doormirror
systems

d)embraceemerging
technologyin
vehicleelectrical
and
electroniccontrol
systems

Content
26.3.10P1Electricallyoperated

window
26.3.10P2Heatedwindows
26.3.10P3Electricallyoperated

doormirrors
26.3.10P4Heateddoormirrors

SuggestedLearningResources
i)Manuals
ii)Windowsystems
iii)Doorsystems
iv)Multimeter
v)Handouts
vi)Charts
vii)Textbooks

ea
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viii)Internet

26.3.11 HORNS

Theory

26.3.11T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthe

principleof
operationofhorns

b)describethe
constructionof
differenttypesof
horns.

26.3.11C Competence
Thetraineeshould
havetheabilityto:
i)installdifferent

typesofhorns
ii) diagnosefaults

andservice
differenttypesof
horns

Content
26.3.11T1Hornsystem
26.3.11T2Types

i) highfrequency
ii) airhorn
iii)windrone

Practice

26.3.11P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifydifferent

typesofhorns
b)diagnosefaults

andservice
differenttypesof
horns

Content
26.3.11P1 Electricalhorns
26.3.11P2 Typesofhorns

i)highfrequency
ii)airhorn
iii)windrone

SuggestedLearningResources
i)differenttypesof

horns
ii)multimeter
iii)repairkit
iv)Handouts
v)Textbooks
vi)Horns
vii)Battery
viii)Electrical

connectorsand
wires

26.3.12T0 DIRECTION
INDICATORS

Theory

26.3.12T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthe

principleof
operationof
directionindicator

b)listdifferenttypes
offlasherunits

26.3.12C Competence
Thetraineeshould
havetheabilityto
servicedirection
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indicators.

Content
26.3.12T1Operationofdirection

indicators
26.3.12T2flasherunits

i)thermal
ii)capacitor
iii)electronic

Practice

26.3.12P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)selectanduse

differenttypesof
flasherunits

b)diagnosefaults
andservice
direction
indicators

Content
26.3.12P1 Flasherunittypes:

i)thermal
ii)capacitor
iii)electronic

26.3.12P2 directionindicator

SuggestedLearningResources
i)directionindicators
ii)flasherunit
iii)battery
iv)electrical

connectorsand
wires

v)Multimeter
vi)Hornrepairkit
vii)Textbooks
viii)Charts
ix)Handouts

26.3.13 VEHICLE
ENTERTAINMENT
SYSTEM

Theory

26.3.13T0SpecificObjectives
Bytheendofthesub-
module,thetrainee
shouldbeableto:
a)listdifferenttypes

ofentertainment
unitsofavehicle

b)describethe
functionsof
differenttypesof
vehicle
entertainment
units

26.3.13C Competence
Thetraineeshould
havetheabilityto:
i)operatevehicle

entertainment
units.

ii)fitvehicle
entertainment
units

iii)diagnoseandrepair
faultsinvehicle
entertainment
units

Content
26.3.13T1Entertainmentunits

i)Radio
ii)CDplayers
iii)DVDplayers
iv)Incartelephones
v)Television

26.3.13T2Functionsofvehicle
entertainmentunit
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Practice

26.3.13P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)selectanduse

differenttypesof
vehicle
entertainment
units.

b)fitdifferenttypes
ofvehicle
entertainment
units.

c) operatedifferent
typesofvehicle
entertainment
units.

d)diagnosefaultsin
vehicle
entertainment
units

Content
26.3.13P1 Entertainment

units
i)radio
ii)CDplayers
iii)DVDplayers
iv)Incartelephones
v)television

26.3.13P2 Faultdiagnosis
andrepair

SuggestedLearningResources
i)ChartsHandouts
ii)Textbooks
iii)Internet
iv)Multimeter
v)Repairkits
vi)Manuals

26.3.14 VEHICLEAIR

BAGS

Theory

26.3.14T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable:
a)describethe

functionofanair
bag

b)listtypesofair
bags

c) explainthe
operationoftheair
bagcontrolunit

26.3.14C Competence
Thetraineeshould
havetheabilityto
diagnosefaultsinair
bags.

Content
26.3.14T1Vehicleinternal

auxiliaries
- functionsofanair

bag
26.3.14T2Typesofairbags
26.3.14T3Airbagcontrolunit

Practice

26.3.14P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable:
a)locatepositionof

theairbag
b)diagnoseand

repairfaultsin
vehicleairbags

Content
26.3.14P1 Airbags
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26.3.14P2 Typesofairbags
- electronic
- all–mechanical

26.3.14P3 Airbagcontrol
26.3.14P4 Diagnosisand

repair

SuggestedLearningResources
i)Video
ii)Textbooks
iii)Internet
iv)Vehiclefittedwith

airbag
v)Diagnostickit

26.3.15 CENTRALDOOR
LOCKINGSYSTEM

Theory

26.3.15T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthe

principleof
operationofa
centraldoor
locking
system

b)listdifferenttypes
ofdoorlocking
systems

26.3.15C Competence
Thetraineeshould
havetheabilityto
diagnosefaultsand
servicecentraldoor-
locking
systems

Content
26.3.15T1Typesofcentraldoor

lockingsystems

i)Electromagnet
ii)Pneumatic

26.3.15T2Centrallockingcircuit

Practice

26.3.15P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifydifferent

typesofcentral
doorlocking
systems

b)diagnosefaultsin
door–locking
systems

c) servicedoor-
lockingsystems

Content
26.3.15P1 Typesofcentral

doorlockingsystems
i) Electromagnettype
ii)Pneumatictype

SuggestedLearningResources
i)Centraldoor

lockingsystems
ii)Multimeter
iii)Manual
iv)ChartsHandouts
v)Textbooks
vi)Internet

26.3.166 SECURITYALARM
SYSTEMS

Theory
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26.3.16T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)listdifferenttypes

alarm systems
b)explainoperation

ofdifferenttypes
ofalarm systems

26.3.16C Competence
Thetraineeshould
havetheabilityto:
i)Fitsecurityalarm

system
ii)Servicesecurity

alarm system

Content
26.3.16T1Typesofalarm

systems
i) Voltagedropor

currentdrain
ii)Directearth

contact
iii)Infrared
iv)Infrared
v)Ultrasonic
vi)Shocksensor
vii)Levelreference
viii)Monitor

26.3.16T2Operation

Practice

26.3.16P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifydifferent

typesofsecurity
systems

b)fitdifferenttypes

ofsecurityalarm
systems

c) servicedifferent
typesofvehicle
alarm system

Content
26.3.16P1 Typesofalarm

systems
26.3.16P2 fittingofsecurity

systems
26.3.16P3 Serviceand

maintenance

SuggestedLearningResources
i)Internet
ii)Multimeter
iii)Alarm systems
iv)Manual
v)Textbooks

26.3.17ENGINE
IMMOBILIZERS

Theory

26.3.17T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)describethe

functionofan
engineimmobilizer

b)explainthe
operationofan
engineimmobilizer

26.3.17C Competence
Thetraineeshould
havetheabilityto:
i)selectanduse

componentsof
immobilizer
system

ii)fitanimmobilizer
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system
iii)diagnoseand

repairfaultsinan
immobilizer
system

Content
26.3.17T1 Engine

immobilization
i)Isolatingsystem
ii)System activation

26.3.17T2 Operation

Practice

26.3.17P0 Specific
Objectives

Bytheendofthesub-
module,thetrainee
shouldbeableto:
a)identifythe

componentsofan
engineimmobilizer
unit

b)activatean
immobilizer
system

c) fitanimmobilizer
system

d)diagnoseand
repairfaultsinan
immobilizer
system

Content
26.3.17P1 Componentsof

anengineimmobilizer
unit

26.3.17P2 Activationofan
immobilizersystem

26.3.17P3 Fittingofan
immobilizersystem

26.3.17P4 Faultdiagnosis
andrepair

SuggestedLearningResources

i) Textbooks
ii) Internet
iii)Handouts
iv)Immobilizer

system
v) Manual

26.3.18 PETROLINJECTION

Theory

26.3.18T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable:
a)explainthe

operationof
differentpetrol
injectionsystems

b)explainthe
operationofa
pressuresensed
petrolinjection
systemsofa
vehicle

c) explainthe
operationofa
BoschL-Jetronic

d)explainthe
functionsof
electroniccontrol
unit(ECU)ofan
engine

e)describetheextra
controlcircuitsof
anECU

26.3.18CCompetence
Thetraineeshould
havetheabilityto:
i) identifydifferent

typesofpetrol
injectionsystems

ii) diagnoseand
repairfaultsin
differenttypesof
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petrolinjection
systems

iii)operationofa
pressuresensed
petrolinjection
systems

iv)carryoutgeneral
maintenanceof
fuelinjection
system

v)carryouta
diagnosticteston
afuelinjection
system

Content
26.3.18T1 Petrolinjection

systems
i)Electronicsystems

–Lucastype
ii)Ke-jetronic,
iii)L-jetronic

26.3.18T2Pressuresensed
petrolinjection
systems
i) ManifoldAbsolute

Pressure(MAP)
26.3.18T3BoschL-Jetronic

i)vaneorflap
ii)hotwire

26.3.18T4 ElectronicControl
Unit(ECU)
i)digitalcontrol
ii)Operation

26.3.18T5 ExtraControl
Circuits
i)cranking

enrichment
ii)afterstart

enrichment
iii)hotstart

enrichmentand
deceleration
weakening

iv)fullloadenrichment
v)over-runfuelcutoff

vi)idlespeedcontrol

Practice

26.3.18P0 Specific
objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifydifferent

typesofpetrol
injectionsystems

b)diagnoseand
repairfaultsin
varioustypesof
petrolinjection
systems

a) perform general
maintenanceofan
electronicfuel
injectionsystem

c) perform afull
diagnostictestan
electronicpetrol
injectionsystem

Content
26.3.18P1 Identificationof

differenttypesof
petrolinjection
systems

26.3.18P2 Diagnosesand
repairofvarioustypes
ofpetrolinjection
systems

26.3.18P3 General
maintenance
i)electrical

connection
ii)fuellines

26.3.18P4 Diagnostictest
i)Testequipment
ii)Breakoutbox
iii)Multimetertests

SuggestedLearningResources
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i) Internet
ii) Manuals
iii)Charts
iv)Textbook
v)Vehicle/engine

fittedwith
pressuresensed
petrolinjection
system

i)Vehiclefittedwith
electronicpetrol
injectionsystem

ii)Multimeter
vi)Testequipment

26.3.19 COMPRESSION
IGNITIONFUEL
SYSTEM,ELECTRONIC
DIESELCONTROL
(ED.C.)

26.3.19T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)namevarious

electronicsensors
andactuatorsofa
ED.C.system

b)explainthe
operationofthe
componentsofE
D.C.system

c) describethe
functionof
secondarycontrol
sensorsinanE
D.C.system.

Content
26.3.19T1 ED.C.sensors

andactuators
i)fuelquantity
ii)startofinjection
iii)quantityofexhaust

gasrecirculate
iv)turbochargerboast

26.3.19T2 ED.C.system
components
i)fuelinjection
ii)quantityservo

potentiometer
iii)needleliftsensor
iv)massairflow

sensor
v)coolant

temperature
sensor

vi)intakeair
temperature

26.3.19T3 Secondarycontrol
sensors
i) manifoldabsolute

pressuresensor
ii) Coolant

temperature
sensor

iii)Intakeair
temperature
sensor

iv)Vehiclespeed
sensor

SuggestedLearningResources
i) Charts
ii) Handouts
iii)Textbooks
iv)Manuals
v) Vehicle/engine

fittedwith
electronicdiesel
controlsystem

26.3.20 ENGINE
MANAGEMENT
SYSTEMS

26.3.20T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable:
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a)explainthe
functionofan
engine
management
system.

b)carryoutan
analysisandstudy
ofsystem function
andperformance
respectively.

c) describesystem
modelling

d)listdowndifferent
typesofcontrol
systems

26.3.20CCompetence
Thetraineeshould
havetheabilityto:
i)analyzesystem
ii)studysystem

Content
26.3.20T1 Engine

managementsystem
26.3.20T2 System analysis
26.3.20T3 System modelling
26.3.20T4 Controlsystems

- open–loopcontrol
- closed–loop

control

SuggestedLearningResources
i)Internet
ii)Charts
iii)Internet
iv)Journals
v)Manual
vi)Handouts

26.3.21 ENGINE
MAPPING

26.3.21T0SpecificObjectives
Bytheendofthesub
moduleunit,the

traineeshouldbeable:
a)defineengine

mapping
b)describevarious

typesofengine
maps

Content
26.3.21T1 Enginemapping

- Characteristicmap
26.3.21T2 Enginemaps

i)Speed
ii)Load(throttle

opening)
iii)Ignitiontiming
iv)Air/fuelratio
v)Engineandambient

temperatures

Competence
Thetraineeshould
havetheabilityto:
i)defineengine

mapping
ii)describevarious

typesofengine
maps

SuggestedLearningResources
i)Textbooks
ii)Charts
iii)Handouts
iv)Internet

26.3.22 VEHICLECONTROL
SYSTEMS

26.3.22T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)describethe

vehicleopenloop
controlsystems

b)describethe
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vehicleclosedloop
controlsystems

26.3.22TC Competence
Thetraineeshould
havetheabilityto
applyopenand
closedloopcontrol
systemsinvehicle
electricaland
electroniccontrol
systems.

Content
26.3.22T1 Openloopcontrol

systems
i)Ignitiontiming

control
ii)Fuelmixturecontrol

26.3.22T2 Closedloop
controlsystems
i)ignitioncontrol
ii)closedloopdwell

anglecontrol

SuggestedLearningResources
i)Internet
ii)Textbook
iii)Handouts
iv)Charts
v)Manuals

26.3.23 SENSORSAND
ACTUATORSUSEDIN
TRANSMISSION
SYSTEM

Theory

26.3.23T0SpecificObjectives
Bytheendofthesub-
module,thetrainee
shouldbeable:
a)listdifferenttypes

ofsensorsusedin

transmission
system.

b)describeprinciples
ofoperationof
sensorsand
actuatorsused
transmission

26.3.23C Competence
Thetraineeshould
havetheabilityto:
i)Diagnosefaultsand

servicedifferent
typesofsensors
andactuators

ii)Testdifferenttypes
ofsensorsand
actuator

Content
26.3.23T1 Typesofsensors

i)speedsensors
ii)temperature

sensors
iii)positionsensors
vi)pressuresensors
vii)DriveTrainTorque

Sensor
viii)Actuators
ix)Electrohydraulic

actuators
26.3.23T2 Principleof

operationofsensor
andactuators

SuggestedLearningResources
i)Handouts
ii)Charts
iii)books
iv)Internet

Practice

26.3.23P0 Specific
Objectives

Bytheendofthesub
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moduleunit,the
traineeshouldbeable:
a)identifydifferent

typesofsensor
andactuators

b)diagnosefaults
andservice
differenttypesof
sensorand
actuator

c) testdifferenttypes
ofactuatorand
sensorin
transmission
system

Content
26.3.23P1 Typeofsensors

i)temperaturespeed
ii)indirectsensors

signals
iii)Electrohydraulic

actuators
iv)electroactuators

26.3.23P2 Diagnosingfaults
insensorand
actuators
- Servicingsensor

actuators
26.3.23P3 Testingdifferent

typesofsensorand
actuators

SuggestedLearningResources
i)Engineworkshop

manual
ii)Engineanalysis

multi-motor
iii)Toolkit

26.3.24 CLUTCHELECTRONIC
CONTROL

Theory

26.3.24T0SpecificObjectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthelayout

ofclutch
electroniccontrol

b)statetheprinciple
ofoperationofa
clutchelectronic
control

26.3.24C Competence
Thetraineeshould
havetheabilityto
diagnosefaultsand
serviceclutch
electroniccontrol
system.

Content
26.3.24T1 Layoutofthe

clutchelectronic
control

26.3.24T2 Principleof
operation

SuggestedLearning
Resources
i)Handout
ii)Charts
iii)Books

Practice

26.3.24P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)identifypartsofa

clutchelectronic
control

b)serviceclutch
electroniccontrol
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unit

Content
26.3.24P1 Partsofclutch

electroniccontrol
system

26.3.24P2 Serviceofclutch
electroniccontrol
system

SuggestedLearningResources
i)Manuals
ii)Toolkit
iii)Diagnosticmachine
iv)Clutchelectronic

controlunit

26.3.25 MANUALGEARBOX
ELECTRONIC
CONTROL

Theory

26.3.25T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)explainthelayout

ofmanual
electroniccontrol
system

b)outlinethe
principlesof
operationof
manualgearbox
controlsystem

26.3.25CCompetence
Thetraineeshould
havetheabilityto
serviceandtest
manualgearbox
electroniccontrol
system.

Content
26.3.25T1 Layoutofmanual

gearboxelectronic
26.3.25T2 Operationofmanual

gearboxelectronic
control

SuggestedLearningResources
i)Handout
ii)Charts
iii)Books
iv)Internet
v)Audiovisuals

Practice

26.3.25P0 Specific
Objectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable:
a)identifythemanual

gearboxelectronic
controlsystem

b)servicemanual
gearboxelectronic
controlsystem

Content
26.3.25P1 Partsofmanualgear

boxelectronic
controlsystem

26.3.25P2 Servicingmanual
gearelectronic
controlsystem

SuggestedLearningResources
i)Diagnostickit
ii)Transmission

system
iii)Toolkit

26.3.26 FUELPUMP

Theory
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