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6054 Advanced Automobile Engineering 

Part A 

1. In this an injector assembly is attached to a throttle body.This injector throttle body assembly is 

installed on the intake manifold in place of a carburetor

usually upstream from throttle (air intake side) or in some cases placed on the opposite side. 

Pressures are low – 2 to 6 bar.

2.  By providing correct air-fuel ratio at all engine operating conditions like speed, load, 

temperature etc… 

• Providing correct tyre i

• Efficient driving 

3. Bharat stage emission standards

to regulate the output of air pollutants from internal combustion engine equipmen

motor vehicles.  All new vehicle

be compliant with the regulations.

 

4. R-12: Dichlorodifluoromethane

name Freon-12, and a chlorofluoroca

now due to pollution. 

R134a: Refrigerant. R134a

HFC refrigerant 

 

5. Global Positioning System

Par B 

1. 

 

 

 

Solved Question paper 

6054 Advanced Automobile Engineering 

NOV 2019 

In this an injector assembly is attached to a throttle body.This injector throttle body assembly is 

installed on the intake manifold in place of a carburetor, also called Manifold injection. Injector 

ually upstream from throttle (air intake side) or in some cases placed on the opposite side. 

2 to 6 bar. 

fuel ratio at all engine operating conditions like speed, load, 

Providing correct tyre inflation pressure 

Bharat stage emission standards' are emission standards instituted by the Government of India 

to regulate the output of air pollutants from internal combustion engine equipmen

All new vehicles manufactured after the implementation of the

be compliant with the regulations. It first implemented in India in 2000. 

: Dichlorodifluoromethane (R-12) is a colorless gas usually sold under the

chlorofluorocarbon halomethane (CFC) used as a refrigerant

R134a is also known as Tetrafluoroethane (CF3CH2F) from the family of 

Global Positioning System 

6054 Advanced Automobile Engineering  

In this an injector assembly is attached to a throttle body.This injector throttle body assembly is 

lso called Manifold injection. Injector 

ually upstream from throttle (air intake side) or in some cases placed on the opposite side. 

fuel ratio at all engine operating conditions like speed, load, 

instituted by the Government of India 

to regulate the output of air pollutants from internal combustion engine equipment, including 

s manufactured after the implementation of the norms have to 

 

) is a colorless gas usually sold under the brand 

refrigerant. It is banned 

(CF3CH2F) from the family of 
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2. 

 

 

 

 

 

 

 

 

 

� In this filtered air from carburettor air cleaner is introduced in to the crankcase.  

� From where it carries away blow by gases and the petrol vapours in to the inlet 

manifold through a special PCV valve. 

 

 

 

In this filtered air from carburettor air cleaner is introduced in to the crankcase.  

From where it carries away blow by gases and the petrol vapours in to the inlet 

manifold through a special PCV valve.  

In this filtered air from carburettor air cleaner is introduced in to the crankcase.   

From where it carries away blow by gases and the petrol vapours in to the inlet 



MADIN
 P

OLY
TECHNIC

 C
OLL

EGE

www.madinpoly.com 

 

 

� Thus the blow b

and along with fresh charge and are burnt there

increased. 

3. By reducing of formation of pollutants

1.Closed crank case ventilation

2. Reducing evaporative emissions

3. Exhaust gas recirculation 

4.  Redesigning the engine  

a) Combustion chamber 

b) Cooling system 

c) Fuel supply system 

d) Valve timing 

5. Air injection system 

6.Improving vehicle efficiency

7. Use of Hybrid vehicles 

8. Improving driving efficiency

� By Treating Exhaust gas

1. Catalytic converter 

2. After burners 

 

4.  

 

 

 

 

 

the blow by gases and the petrol vapours enter the engine combustion chamber 

and along with fresh charge and are burnt there. Thus pollution controlled efficiency 

educing of formation of pollutants 

1.Closed crank case ventilation 

2. Reducing evaporative emissions 

 

 

 

6.Improving vehicle efficiency 

8. Improving driving efficiency 

Treating Exhaust gas 

r the engine combustion chamber 

. Thus pollution controlled efficiency 
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• The CAN collect the information about amount of rain, temperature, moister from sensors 

and from various other units. This information sends towards the microcontroller for further 

processing. The microcontroller sends the signal to the motor driver circuit. Then the motor 

driver actuates the motor to run at high speed or low speed based on the amount of the rain 

level detected.  

5.The A/C system is nothing more than a heat exchanger which absorbs heat inside the vehicle and 

releases to outside 

 The major components of the system are  

• The Compressor 

• The Condenser 

• The Receiver/Dryer or Accumulator 

• The Thermal Expansion Valve or Orifice Tube 

• The Evaporator 

• The Refrigerant 

6.  An antilock braking system is a safety feature on most modern automobiles which prevents the 

car wheels from locking up in case of intense braking or on slippery paths. It prevents the vehicle 

from skidding along the surface by maintaining traction with ground. 

 OPERATION 

• ABS includes a central Electronic Control Unit (ECU), four wheel speed sensors, and at least 

two hydraulic valves within the hydraulic brake system.  

• The ECU constantly monitors the rotational speed of each wheel. lf it detects a wheel 

rotating significantly slower than the others, it actuates the valves to reduce hydraulic 

pressure to the brake at the affected wheel, thus reducing the braking force on that wheel, 

The wheel then turns faster. Conversely, if the ECU detects a wheel turning significantly 

faster than the others, it actuates the valves to increase hydraulic pressure to the brake at 

the affected wheel, thus increasing the braking force on that wheel. The wheel then turns 

slower. This process is repeated continuously and can be detected by the driver via brake 

pedal pulsation. 
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7. 

 

Part C 

3. a) 

• More uniform A/F mixture will be supplied to each cylinder; hence the difference in power 

developed in each cylinder is minimum. Vibration from the engine equipped with this system 

is less due to this the life of engine components is 

•  No need to crank the engine twice or thrice in case of cold starting as happens in the 

carburetor system.  

• Immediate response, in case of sudden acceleration / deceleration

•  Since the engine is controlled by ECM (Engine Control Module), more acc

A/F mixture will be supplied and as a result complete combustion will take place. This leads 

to effective utilization of fuel supplied and hence low emission level.

•  The mileage of the vehicle will be improved.

•  Improved combustion

• Pollution Reduced  

b) 

 

 

More uniform A/F mixture will be supplied to each cylinder; hence the difference in power 

developed in each cylinder is minimum. Vibration from the engine equipped with this system 

is less due to this the life of engine components is improved. 

No need to crank the engine twice or thrice in case of cold starting as happens in the 

Immediate response, in case of sudden acceleration / deceleration 

Since the engine is controlled by ECM (Engine Control Module), more acc

A/F mixture will be supplied and as a result complete combustion will take place. This leads 

to effective utilization of fuel supplied and hence low emission level. 

The mileage of the vehicle will be improved. 

Improved combustion 

 

More uniform A/F mixture will be supplied to each cylinder; hence the difference in power 

developed in each cylinder is minimum. Vibration from the engine equipped with this system 

No need to crank the engine twice or thrice in case of cold starting as happens in the 

Since the engine is controlled by ECM (Engine Control Module), more accurate amount of 

A/F mixture will be supplied and as a result complete combustion will take place. This leads 
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• CRDi stands for Common Rail Direct Injection meaning, direct injection of the fuel into the 

cylinders of a diesel engine via a single, common line, called the common rail which is 

connected to all the fuel injectors 

• The term "common rail" refers to the fact that all of the fuel injectors are supplied by a 

common fuel rail which is nothing more than a pressure accumulator where the fuel is 

stored at high pressure. 

•  This accumulator supplies multiple fuel injectors with high-pressure fuel. This simplifies the 

purpose of the high-pressure pump in that it only has to maintain a commanded pressure at 

a target (either mechanically or electronically controlled).  

• The fuel injectors are typically ECU-controlled. When the fuel injectors are electrically 

activated, a hydraulic valve (consisting of a nozzle and plunger) is mechanically or 

hydraulically opened and fuel is sprayed into the cylinders at the desired pressure.  

• In order to lower engine noise, the engine's electronic control unit can inject a small amount 

of diesel just before the main injection event ("pilot" injection), thus reducing its 

explosiveness and vibration, as well as optimizing injection timing and quantity for variations 

in fuel quality, cold starting and so on. Some advanced common rail fuel systems perform as 

many as five injections per stroke. 
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  4. a) 

 

b)        Injectors are precision built solenoid valves.  

• They have single or multiple orifices which spray fuel into the intake manifold. The fuel is 

taken from a common rail/header, pressurized to around 3 bars, fed by a high pressure fuel 

pump.  

• Each cylinder have one injector. It inject the fuel into the inlet manifold according to the 

signal from ECM  

• The injector valve unit consists of a solenoid winding mounted on the rear section of the 

soft-iron injector body, and a fluted needle-valve (which also supports the armature plunger) 

is guided in the nozzle body which forms the forward section of the injector.  

• Both sections of the valve are enclosed and held together by the valve casing. When the 

current energizes the solenoid, the generated magnetic field lifts the armature and needle-

valve against the helical return-spring resistance, to a position where the needle stop collar 

contacts a stop-plate-this limited movement having been pre-set to about 0.1 mm. 

•  The needle-valve tip is of the pintle type and, when open, forms with the nozzle body a 

calibrated annular orifice resulting in a hollow conical fuel spray discharge. 
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5.a) Crankcase Emission  

� Crankcase Emission (also called running loss emissions) is un burnt or partially burned fuel 

components that, under pressure, escape from the combustion chamber, pass the pistons 

and enter the crankcase. 

�  This mixture is called blow-by. Main constituent of blow-by emission is HCs 

� . If uncontrolled, it may constitute 13– 25% of total emissions. 

�  Since diesel engines compress only air, blow-by contain very low levels of pollutants.  

Evaporative Emissions  

� Evaporative Emissions that is fuel (hydro carbon -HC) vapours, lost constantly and directly to 

the atmosphere due to volatile nature of petrol. 

� It is mainly from the fuel lines, fuel tank and carburetor depending upon fuel composition, 

engine operating temperature and ambient temperature. 

�  Losses from the carburetor, called Hot Soak Emissions, occur when a hot engine is stopped. 
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�  It should be noted that, out of total emissions, which is much more in case of petrol than 

diesel, 20-32% of the total emissions are due to evaporation losses, of which the HCs happen 

to be the chief constituents.  

Exhaust Emission  

• Automotive exhaust is the major source constituting about 60% of the total emission. 

•  Automobile exhaust consists of wide range of pollutants from simple to carcinogenic 

substances such as 

 (1) Hydrocarbons (Un burnt),  

(2) Carbon monoxide,  

(3) Oxides of nitrogen (NOx),  

(4) Lead oxides 

 (5) Particulate matters e.g. lead, carbon, alkaline earth compounds, iron oxide, tar, oil, mist  

(6) Traces of aldehydes, esters, ethers, sulphur dioxide, peroxides, ketones benzene (C6H6), 1, 3 

butadiene, Poly Aromatic Hydrocarbons (PAH), metal dust, asbestos fibre, dioxin, furon, ammonia, 

organic acids , chlorofluorocarbons (CFCs) etc 

 

 

b. 

 

 

 

 

� In internal 

combustion engines, exhaust gas recirculation (EGR) is a nitrogen oxide (NOx) emissions 

reduction technique used in petrol/gasoline and diesel engines.  

� EGR works by re circulating a portion of an engine's exhaust gas back to the engine cylinders. 
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�  This dilutes the O2 in the incoming air stream and provides gases inert to combustion to act 

as absorbents of combustion heat to reduce peak in-cylinder temperatures. NOx is produced 

in a narrow band of high cylinder temperatures and pressures. 

� In a gasoline engine, this inert exhaust displaces the amount of combustible matter in the 

cylinder. In a diesel engine, the exhaust gas replaces some of the excess oxygen in the pre-

combustion mixture. 

�  Because NOx forms primarily when a mixture of nitrogen and oxygen is subjected to high 

temperature, the lower combustion chamber temperatures caused by EGR reduces the 

amount of NOx the combustion generates (though at some loss of engine efficiency). 

6. a.  

Evaporative Emission Control Systems (EVAP)/ vapour recovery 

system 

 

 

• Prevents toxic fuel system vapours from entering the atmosphere. 
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•  In this system, vapors from the fuel tank and carburetor bowl vent (on 

carbureted vehicles) are given to canisters containing activated carbon 

while the engine is off. 

• The vapors are adsorbed within the canister. 

• When the engine starts to run, fresh air is drawn through the canister, 

pulling the vapor into the engine, by the help of engine vacuum through 

purge valve, where it burns. 

• Thus leakage of petrol vapors to atmosphere is prevented and also petrol 

tank is vented effectively. 

b)     

Catalytic converter 

• converts the remaining HC,CO and Nox  that pass into the exhaust system into 

nontoxic substances 

• Extreme heat (1400°F/760°C) ignites these emissions and change them into carbon 

dioxide (CO2) and water (H2O). 

Catalyst is a substance that speeds a chemical reaction without itself being 

changed.It is coated with ceramic honey comb. 

• Catalyst Substance:Platinum and Palladium treats HC and CO emissions; Rhodium 

acts on the NOx emissions. 

• Twp way catalytic converter: converts the remaining HC,CO and Nox  that pass into 

the exhaust system into nontoxic substances 

• Extreme heat (1400°F/760°C) ignites these emissions and change them 

 into carbon dioxide (CO2) and water (H2O). 

• Catalyst is a substance that speeds a chemical reaction without itself 

 being changed. 

It is coated with ceramic honey comb. 

• Catalyst Substance:Platinum and Palladium treats HC and CO 

 emissions; Rhodium acts on the NOx emissions. 
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Three way catalytic converter: 

• Firstly the exhaust gas passes through the upper bed which contains  a three way catalyst 

(Mixture of Rhodium and Platinum).

• Here NOx is reduced to nitrogen and oxygen

• HC and CO partially oxidized to water vapour and CO2.

• Then the partially treated exhaust

which contains a two way catalyst (platinum).

• Here the HC and CO oxidized to water vapour and CO2

7. a) 

 

 

Three way catalytic converter: Figure shows a 3 way catalytic converter 

Firstly the exhaust gas passes through the upper bed which contains  a three way catalyst 

(Mixture of Rhodium and Platinum). 

Here NOx is reduced to nitrogen and oxygen 

HC and CO partially oxidized to water vapour and CO2. 

Then the partially treated exhaust gas is mixed with secondary air, then goes to lower bed 

which contains a two way catalyst (platinum). 

Here the HC and CO oxidized to water vapour and CO2 

 

Firstly the exhaust gas passes through the upper bed which contains  a three way catalyst 

gas is mixed with secondary air, then goes to lower bed 
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b. Automatic climate control is the ability to monitor and influence the temperature of a specified 

space without manual intervention. 

• The primary purpose of automatic climate control is to manage the temperature of a given 

area based on settings by a user of the system. 

• This climate control capability can be found in many cars, boats, and airplanes 

 

• The mechanics of automated climate control require sensors to be placed into 

the compartment of the area to be managed.  

• These sensors read the current temperature of the area. These readings are 

then matched to the setting defined by the occupants through the computer 

system within the vehicle, and the heating and cooling are adjusted 

appropriately. 
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• An automatic climate control system also includes a computer that regulates 

the entire air system within the compartment.  

• This computer system regulates the fan speed, engagement of air conditioning 

compressor, and overall air temperature to be disbursed into the 

compartment.  

• Typically, these processes are integrated into the overall computer system 

within modern automobiles 

8.  
a)  

• A power side-view mirror or simply Electrically Controlled power mirrors 

allow the driver to position the outside mirrors by use of a switch.  

• The mirror assembly will use built-in dual drive, reversible permanent 

magnet (PM) motors. 

• A single switch for controlling both the left and right side mirrors is used. 

•  On many systems, selection of the mirror to be adjusted is by rotating 

the knob counterclockwise for the left mirror and clockwise for the right 

mirror.  

• The mirror selector usually has a neutral position with none mirrors 

selected, to prevent accidental changes of the view.  

• After the mirror is selected, movement of the joystick (up, down, left, or 

right) moves the mirror in the corresponding direction. 

• Some vehicles use set position memories for automatic repositioning of 

electric mirror, when the mirror position has been changed 

b)  
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9.  
a) 

• A restraint system is designed to help hold passengers in their seats. Restraint 

systems prevent passengers from being injured during a collision. All new 

vehicles come equipped with some form of restraint system. 
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• An active restraint system is one that the occupants must make an effort to 

use. Conventional, manually operated seat belts are classified as an active 

restraint system 

• A passive restraint system is one that operates automatically. Two types of 

passive restraint systems are automatic seat belts and air bags 

• Seat belts are strong nylon straps with special ends attached for securing 

people in their seats 

• Lap belts extend across the lap and shoulder straps extend over the chest and 

shoulder 

• Seat belt anchors allow one end of the belts to be bolted to the body structure 

• A seat belt retractor is used to remove slack from the belts so they fit snugly 

• Seat belt reminder systems use a warning system to remind the driver to fasten 

the seat belt. 

b) GPS or Global Positioning System is a network of orbiting satellites that send precise details of 

their position in space back to earth. The signals are obtained by GPS receivers, such as navigation 

devices and are used to calculate the exact position, speed and time at the vehicles location.  

 

10. a) 
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A supplementary restraint system means which help to hold the passenger without heavy injury in the 

vehicle with basic restraint system, that is seat belt. Air bag not deploy without putt

• An air bag system automatically deploys a large nylon bag during severe collisions

• Driver's-side air bag is mounted inside the steering wheel 

behind a small door in the side of the instrument 

• Side impact air bags deploy from the door panels or from the side of the front seats

into the rear cushion of the front seat

 

 

 

 

 

4. About 120 ms after impact the driver will be moved back have into the seat and the airbag will almost deflated through

 

b) It is a safety system that uses ultrasonic sensors to detect the close proximity to other objects when 

moving the vehicle in to tight spaces

• The most important elements of the Park Distance Control are ultrasonic sensors located each in the rear 

and front bumpers.  

• The sensors monitor a range of up to 150 centimeters behind and in front of the vehicle. The system is 

activated when reverse gear is engaged.

• The control unit periodically triggers the sensors which emit an ultrasonic signal with a frequency of40 kHz 

(kilohertz).  

 

 

A supplementary restraint system means which help to hold the passenger without heavy injury in the 

vehicle with basic restraint system, that is seat belt. Air bag not deploy without putt

An air bag system automatically deploys a large nylon bag during severe collisions

side air bag is mounted inside the steering wheel center pad, Passenger

behind a small door in the side of the instrument panel.  

Side impact air bags deploy from the door panels or from the side of the front seats

into the rear cushion of the front seat 

after impact the driver will be moved back have into the seat and the airbag will almost deflated through

It is a safety system that uses ultrasonic sensors to detect the close proximity to other objects when 

spaces 

The most important elements of the Park Distance Control are ultrasonic sensors located each in the rear 

The sensors monitor a range of up to 150 centimeters behind and in front of the vehicle. The system is 

e gear is engaged. 

The control unit periodically triggers the sensors which emit an ultrasonic signal with a frequency of40 kHz 

A supplementary restraint system means which help to hold the passenger without heavy injury in the 

vehicle with basic restraint system, that is seat belt. Air bag not deploy without putting seat belt. 

An air bag system automatically deploys a large nylon bag during severe collisions 

Passenger-side air bag is mounted 

Side impact air bags deploy from the door panels or from the side of the front seats. Rear seat air bags fit 

after impact the driver will be moved back have into the seat and the airbag will almost deflated through the side.  

It is a safety system that uses ultrasonic sensors to detect the close proximity to other objects when 

The most important elements of the Park Distance Control are ultrasonic sensors located each in the rear 

The sensors monitor a range of up to 150 centimeters behind and in front of the vehicle. The system is 

The control unit periodically triggers the sensors which emit an ultrasonic signal with a frequency of40 kHz 
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• The control unit then switches the sensors to reception, so that they can pick up the sound waves 

reflected off the object. 

•  Based on the time that elapses between emitting the signal and receiving the reflection, the system 

calculates how far the sensor is from the obstacle. The control unit calculates the distance between 

the vehicle and the obstacle based on the information from at least two sensors 

• The PDC monitors both the front and rear of the vehicle. The driver is warned, through audible 

sounds of various tones, when the vehicle comes close to another object. 

• As the object gets closer, the audible sound increases in frequency until a steady tone is produced. 

• As the distance to the object increase, the steady tone will return to a beep and stop when - the 

vehicle moves away from the object. 

 

 

 

 

 

 


