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SUMMER- 2018 EXAMINATION
Subject Name: AEE Model Answer Subject Code: 17617

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in themodel answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may tryto assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given morelmportance (Not applicable for
subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in thefigure. The figures drawn
by candidate and model answer may vary. The examiner may give credit for anyequivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constantvalues may vary and
there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based on
candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent concept.

Q. | Sub Answer Marking
No. | Q. Scheme
N.
1 a) | Attempt anyTHREEof the following: 12
i) | State the purpose and operation of the following components 4

1) Fuse

2) Relay

Answer: (Purpose of each 01 Mark, Operation of each 01 Mark)

1) Fuses:

Purpose: - A fuse is the most common circuit protection device. A fuse is placed in an
electrical circuit so that, when current flow exceeds the rating of the fuse, it blows or blows out
i.e. it is designed to turn off the circuit that it protects.

Operation:-
e A fuse is the most common circuit protection device. A fuse is placed in an electrical
circuit so that, when current flow exceeds the rating of the fuse, it blows or blows out 2

I.e. it is designed to turn off the circuit that it protects.

e The size of the metal fuse element determines the rating. Excessive current cause’s
excessive heat and that causes the circuit protector to open as shown in the figure
below. Once a fuse blows, it must be replaced with a new one.

e The element in the fuse melts, opening the circuit and preventing the other components
of the circuit from being damaged by the over current. A fuse also separates a
number of circuits like starting circuit, ignition circuit, charging circuit etc. thus
failure of a fuse doesn’t affect the other circuit.

2) Relays:
Purpose:

1) Purpose of relay is to control a load circuit with the use of small current carrying
control circuit.

2) It saves the size of wiring connected to the switches and reduces weight.

Operation:
e Current flows through the control coil, which is wrapped around an iron core. The iron

core intensifies the magnetic field. The magnetic field attracts the upper contact arm
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and pulls it down, closing the contacts and allowing power from the power source to go
to the load.
e When the coil is not energized, the contacts are open, and no power goes to the load.
When the control circuit switch is closed, however, current flows to the relay and 2
energizes the coil.
e The resulting magnetic field pulls the armature down, closing the contacts and allowing
power to the load. Many relays are used for controlling high current in one circuit with
low current in another circuit.
POWER CIRCUIT
FROM TO LOAD
it Lo 1,/ LY
SOURCE ARMATURE
CONTROL
CIRCUIT
Fig. Operation of Relay
ii) | Describe construction of lead Acid battery. 4
Answer: (Construction — 2 marks, Equivalent Fig Diagram - 2 marks
Construction of lead acid battery: Batteries are made of five basic components:
1. A resilient plastic container.
2. Positive and negative internal plates made of lead.
3. Plate separators made of porous synthetic material.
4. Electrolyte, a dilute solution of sulfuric acid and water, better known as battery acid.
5. Lead terminals, the connection point between the battery and whatever it powers. )
A battery consists of number of cells, generally six for 12V battery. Each cell consists of
positive and negative plates separated by a separator and connected in series with positive and
negative terminals of battery respectively. The plates are immersed in a solution of sulfuric
acid, which acts as electrolyte. Each plate consists of a grid upon which is attached the active
material, lead dioxide on the negative plates, pure lead on the positive plates.
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iii | Draw a schematic diagram of Bendix drive. Describe its working. 4
Answer: (Working — 02 marks, Fig-02 mark)
Working: Bendix Drive
1. When the motor starts, the armature shaft rotates causing the sleeve to rotate and
because the pinion cannot rotate due to unbalance weight, it moves axially towards the
motor till it is engaged with flywheel.
2. Further movement of the pinion is prevented by the collar attached on the sleeve and 2
because of this pinion has to start rotating.
3. As itis also mesh with engine flywheel, the flywheel is rotated and the engine starts.
4. When the engine starts, it is flywheel that rotates the pinion and because of its bigger
size, the flywheel rotates the pinion much faster than the armature (which by now, has
slowed down due to releasing of the self- starter switch) with the result that the pinion
backed out of mesh with the flywheel.
ARMATURE UNBALANCE TORSION
WEIGHT RING
SLEEVE
STARTING 2
MOTOR ===}
PINION
GEAR ORIVE HEAD
coLLER—/ FLYWHEEL Roe'Ne
Fig. Bendix Drive
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Enlist four methods of triggering primary circuit. Describe one method. 4

Answer: (Enlisting — 1 mark, Explanation- 03 marks, credit should be given to sketch)
Four methods of triggering of primary circuit:-
i) Magnetic pick up ii) Optical switch iii) Hall effect iv) Mutual Induction 1

Hall Effect:

The Hall effect was discovered by Edwin H. Hall in 1879. He discovered that, when a
thin rectangular gold conductor carrying a current was crossed at right angles by a
magnetic field, a difference of potential was produced at the edges of the gold conductor.

Modern Hall effect units use semiconductor material e.qg. silicon.

Principle of Hall Effect:

] ARROWS INDICATE ARROWS INDICATE 3
s 3 NORMAL MAGNETIC HOW MAGNETIC LINES
LINES OF FORCE PATH OF FORCE ARE SHUNTED
MAGNETIC
PISLo voLTAGE WL A
INDUC
of i
CURRENT

HALL-EFFECT HALL-EFFECT

UNIT | UNIT
+ 1] PERMANENT w1 PERMANENT
/ MAGNET / - MAGNET

SIGNAL SIGNAL

Fig No.01 Fig No0.02
OR

Optical method for triggering primary circuit:
An optical triggering mechanism consists of a light emitting diode (LED) and a light sensitive
photo transistor (photocell) and also a slotted disc called a light beam interrupter.
e The slotted disc is attached to the distributor shaft.
e The LED and photocell are situated over & under the slotted disc opposite to
each other.
e As the slotted disc rotates between the LED and the photocell, light from LED shines
through the slots.
e The intermittent flashes of the LED are translated into voltage pulses by the photocell.
e Where the voltage signal occurs, the control unit turns ‘ON’ the primary circuit.
e When the disc interrupts the light and the voltage signal is not given, the
control.
e The system turns the primary circuit ‘OFF’ causing the magnetic field in the primary
coil to collapse and sending high voltage to the spark plug through secondary winding.
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b)

Attempt any ONE of the following.

Draw a schematic diagram of speedometer gauge and describe its working.

Answer: (Equivalent explanation of working 03 and Equivalent Figure 03 Marks )

Mechanical Speedometer:

e The speedometer is driven from the transmission output shaft by a set of gears. The
driven gear fastens to a flexible shaft or speedometer cable. It runs from the
transmission output shaft to the back of the speedometer head. Inside the
speedometer, the cable turns a shaft with a small magnet on it.

e The rotating magnetic field produces a varying pull on the metal ring surrounding
the magnet. A pointer is attached to the metal ring.

¢ As the magnetic field spins, it causes the ring to overcome a light spring and swing
with the magnetic field.

e This moves the pointer which then indicates car speed. The faster the vehicle speed,
the faster the magnet spins, and the farther the pointer moves.

SPECOOMETEN FACE METAL

Fig: A speedometer Assembly

04

02
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OR

Electrical type Speedometer.

e The electrical speedometer as shown in fig. operates on the principle that when an
electrical generator is driven off the gear box output shaft it generates a voltage which
Is practically proportional to the speed.

e Fig shows a schematic circuit diagram of an electrical speedometer.

e Small permanent magnets are embedded in a brass wheel which is rotated by a shaft at
the gear box output shaft speed.

e A pick —up coil is placed near it. The voltage is induced in the coil when the magnet
passes it.

e These small voltage pulses are amplified by transistorized circuits and transformed in
to a direct current voltage exactly proportional to the number of impulses per
second received from the coil.

e Thus the speedometer indicates the vehicle speed.

Small permanet Magnet
--= embedded in wheel

= =

Shaft running
Instrument

. at road wheel di
Pick-up _ 'IEE lspeed J reading (Km)

coil

Ampifier

Battery Supply

OR
Transistorized Pulse Generator type Speedometer:
The circuit shown in the figure has a single cable joining the transducer to the speedometer.
Pulses are passed through this cable to an IC chip within the speedometer. This chip counts
and converts the pulses to an analogue signal. Needle operation of the speedometer is
produced by an action similar to that given by a normal voltmeter.

spaedomeler
from transisionzed
1gMihion . pulse
swilch genearalor

Fig. Transistorized pulse generator-type
speedometer
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State two precautions to be taken while jump staring and describe the procedure with
schematic diagram.

Answer: (Precautions 2 mark, Procedure 2 marks & sketch 2 marks )
Precautions: (any two — % mark each)

1. DO NOT lean directly over the battery while making jumper connections.

2. Make sure the two vehicles are not touching each other.

3. For each vehicle engage the parking brake and put the transmission in neutral.
4. Turn off the ignition switch and all accessories on both vehicles.

Jump starting procedure of a battery:
Jump starting requires proper battery connecting procedures to prevent sparks. Jump start a
vehicle using following procedure:

1. Engage the parking brake and put the transmission in park or neutral.

2. Make sure the two vehicles are not touching.

3. Turn on the heater blower motor in the vehicle with the dead battery. This will allow
the battery to help absorb any damaging voltage spikes. Turn off all other switches and

lights.
Connect the two positive cables using the positive jumper leads.
Connect one end of the negative jumper lead to the booster battery.

o gk

block.
7. Start the jumper vehicle and run at fast idle and try to start the disabled one.

8. Crank the engine. As soon as the dead vehicle starts, disconnect the jumper cables in

reverse order of connection.
9. Run the host vehicle at 2000 rpm to allow charging system to recharge the battery.

Connection Steps: 1-2-3-4 Disconnection Steps: 4-3-2-1
Using this method ensures that any possible sparks occur away from the battery.

Note: The battery jumper leads should be high quality and have large wire gauge (such as 4

gauge) to safely carry the current necessary to jump start a vehicle.

Black cable
0) 1@ Red cable ©) l 1@

— Dead f—s — Good

Gu:d battery battery
engine
ground

Vehicle being Booster vehicle
started engine running

Mote: Roverse sequence after vehicle starts

Fig. Jump Starting Circuit

Lastly connect the other lead of the negative jumper lead to a good ground on the
vehicle with the dead battery. This location could be the vehicle frame or the engine
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Attempt any FOUR of the following:

16

Explain mercury switch and SPDT switch working with help of schematic diagram.

Answer: (Sketch - 1 mark, Operation- 1 mark each)
Operation of Mercury switch: In one end of the capsule are two electrical contacts. The

switch is attached to the hood or luggage compartment lid. Normally, the mercury is in the end
opposite to the contacts. When the lid is opened, the mercury flows to the contact end and
provides a circuit between the electrical contacts. Mercury switches are designed so that when
the hood or trunk reaches a certain opening angle, the mercury in the switch makes electrical
contact, and activates the lamp.

From power source ——

From power and load
source and . —
load

Mercury

i

fl
Off = On

Figure: A Mercury Switch

SPDT Switch (Single Pole Double Throw)

A Headlamp dimmer switch is a good example as shown in Fig. of a Single-Pole Double-
Throw switch. The switch sends current to either the high-beams or low-beams of the
headlight circuit.

(Dirmmer Swikoh)
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b) | Draw neat labeled sketch of relay and explain its working. 4
Answer: (Sketch 2 Marks & Description 2 marks)
Purpose of relay is to control a larger current carrying circuit with the use of small current
carrying circuit. A Relay is an electric switch that allows a small amount of current to
control a high-current circuit. When the control circuit switch is open, no current flows to 02
the coil of the relay, so the windings are de-energized.
The most common type of circuit control is to use a relay. Most circuits have battery voltage
present to the lower contact plate of the horn switch. When the switch is depressed, the
contacts close and complete the circuit to ground. Only the low current is required to operate
the relay coil, so the horn switch does not have to carry the heavy current requirements of
the horns.
When the horn switch is closed, it energies the relay core. The core attracts the relay
armature, which closes the contacts and completes the horn circuit. Current flow from the
battery to the grounded horns.
POWER CIRCUIT
p?ﬁé‘a / \ — TO LOAD
SOURCE AﬂMlATURE
02
CONTROL ™
CIRCUIT
c ELECTROMAGNETIC
CcOIL
c) | Draw schematic diagram of blower motor and describe its working. 4
Answer: (Working 2 marks, Diagram 2 Marks)
. The blower motor is used to move air inside the vehicle for air conditioning,
heating, defrost and ventilation.
. The motor is usually a permanent magnet, single speed motor and is located in
the heater housing assembly.
. A blower motor switch mounted on the dash controls the fan speed. The switch 2
position directs current flow to a resistor block that is wired in series between the
switch and the motor.
. Fig shows a typical blower motor circuit with four speeds. The three lowest fan
speeds (low, medium and medium high) use the blower resistors to drop voltage
to the motor and reduce to the motor.
o On high speed position, the resistors are bypassed. The "HI” position on the fan
switch energizer a relay. This relay supplies the current for the blower on high
speed through a fusible link.
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Fig. Circuit Diagram of Blower

d)

Describe a voltage drop test with help of schematic diagram.

Answer: (Procedure — 4 Marks & give credit to sketch)

e The schematic diagram shows the Insulated side Voltage drop in the Starting system.
The test is performed while the circuit is actually operating. Current must be flowing
through the circuit to measure the voltage drop.

e When performing a voltage drop test on the positive side of a circuit, connect
the positive lead of voltmeter to the source of highest voltage- the battery’s
positive terminal.

e Connect the voltmeter negative lead to the point across which voltage is to be noted,
i.e. the Starter motor solenoid terminal.

e Select lower voltmeter range to get accurate reading. While performing the test,
ignition system is disabled.

e Ground side voltage drop test is also equally important.

Schematic diagram showing Voltage Drop Test

2 VOLT DROP ———F

11 VOLTS
CRANKING

)
\
STARTER
TURNING SLOW

HIGH RESISTANCE
BAD CABLE

a—’
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Draw a circuit diagram of starting system and describe its working in brief.

Answer: (Working 2 mark, circuit diagram 2 marks.)

Working:

The Electric Starter Motor converts electrical current into rotary motion. In doing so converts
electrical energy into mechanical energy. The interaction of two magnetic fields produces this
rotational force. The field coils (either electromagnetic or permanent) located in the housing
produce magnetic flux lines. Within the stationary field coils is the armature, a loop of wire
(conductor) with one end connected to B+, the other to B-. When current is applied to the
armature flux lines circle the loop in one direction on one side and in the opposite direction on
the other side. The interaction of the flux lines on the armature and the flux lines from the field
coil cause the armature to rotate. The armature will only rotate to the point where the magnetic
force is equal on both sides. (Armature 90° to magnetic flux lines of field) For the armature to
continue to rotate, the polarity or direction of current flow must be reversed. Through the
brushes and the commutator, the current flow is reversed as the magnetic forces become equal,
causing the armature to continue to rotate. This constant reversal of current flow in the
armature provides continual rotation.

r Neutral Safety switch

Fig. Basic starter circuit

f)

Describe initial excitation and self-excitation of alternator.

Answer: (Description 2 marks each for initial excitation and self-excitation )
Answer :

i) Initial Excitation:

Initial Excitation is the process in which battery current is directly used with the help
of rotor relay of voltage regulator to excite the rotor. Initial excitation means to provide
magnetic field to the rotor. The vehicle battery supplies the required current to the rotor.

i) Self Excitation:
Self Excitation is the process where some of the power outputs form the rotor is

used to power the field coil. During running the alternator stator provides all the
excitation current. Hence the name ‘Self Excitation’.
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Attempt any FOUR of the following:

16

Describe working of automatic resetting type circuit breaker with neat sketch.

Answer: (Sketch — 2 Marks & working -2 Marks)
The automatic resetting type circuit breaker is designed to open when circuit current exceeds a
given level. It uses a bimetallic strip that opens if current draw is excessive.

Automatic Resetting type of Circuit breakers- Automatic resetting type of circuit breaker
uses a thermally sensitive element (bimetal strip) that snaps open the contact points when
overheated by excessive amperage. But after a short cooling-down period, the circuit breaker
resets itself. The bimetal strip has two metals of different coefficient of expansion. There is
nothing to replace. Circuit breakers range from 5 to 50 amperes

b)

State the need of ignition system. Describe working of ballast resistor

Answer: Needs of ignition system:(any two- 1mark each)

1. It should provide sufficiently strong spark between the electrodes of the plugs at correct
timing.

. It should function efficiently over the entire range of engine speed.

. It should be light, effective and reliable in service.

. It should be compact and easy to maintain.

. Sufficiently large voltage across the spark plug electrodes to affect the spark discharge
even in lean mixtures.

. Supply energy required to ignite the combustible mixture across air gap.

. It should be capable to advance or retard ignition timing as per engine load and speed.

8. Effective to trigger the primary circuit at appropriate time with respect to crankshaft

position

OabhowiN

~N o

Ballast resistor:

A resistor limits the current in a circuit by increasing the resistance as the current increases
above a certain value. A ballast resistor is used in a circuit to limit the current and hence
prevent it from over current faults.

Here, as the current in the circuit varies and increases above a particular threshold value, the
resistance also starts to increase. This in turn decreases the current and protects the circuit from
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