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Th-2 AUTOMOBILE ENGNEERING & HYBRID VEHICLES

Answer any five Questions including Q No.l1& 2
Figures in the right hand margin indicates marks

Answer All questions

What is Air Fuel ratio?

What is the need of a Differential?

Define Automobile.

What is the function of a Spark Plug?

What is an Electric Vehicle? Give two examples.
Which types of batteries are used in an Electric Vehicle?
Name various types of Fuel cells.

What is the need of braking system in automobile?
How ignition takes place in petrol engine?

What do you mean by Carburetion process?

Answer Any Six Questions
Write down the advantages of Hydraulic Brake.
State the layout of Automobile chassis with major components.

Differentiate between Sliding mesh and Synchromesh gear box.
Differentiate between Hybrid Vehicle and Electric Vehicle.
Explain the common ignition troubles and its remedies.

With a help of neat sketch, show the pump circulation system of

water cooling.
What are components of Transmission system? Explain in brief.

Describe the lubrication system of I.C engine.
Describe the working principle of Fuel Feed Pump with neat sketch.

Describe the working of Single Plate Clutch with neat sketch.
Describe constructional features and working of a Telescopic Shock

Absorber.
Describe the working principle of fuel injection system for multi

cylinder (in-line) engine.
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1. A.Whatis Air fuel ratio?

Ans- The air-fuel ratio is a significant indicator and ver
controlling and tuning,

stoichiometric mixture

y important measure for gasoline engine performance
and anti-vehicles exhaust emissions pollution reasons. The AFR called or known as

when the provided air is exactly enough to completely burn all of the gasoline fuel.

B. What is the need of a differential?

Ans- If a car travels in a straight line, the two rare wheels turn on the road exactly at the same speed. There is
no relative movement between the two rare wheels. The propeller shaft may be geared rigidly,
with the rare wheels together. But when the car takes a turn, the outer wheel travels on a longer
the inner wheel. The outer wheel turns faster than the inner wheel that is there is a relative
between the two rare wheels. If the two rare wheels are rigidly fixed to a rear axel the inner wh
which will cause repair tyre wear, steering difficulties and poor road holding.

in this case,
radius than
movement
eel will slip

C. Define Automobile.

Ans- A self-propelled passenger vehicle that usuall

y has four wheels and an internal-combustion engine, used
for land transport.

D. What is the function of a Spark plug?

Ans- spark plug, also called Sparking Plug, device that fits into the cylinder head of an internal-combustion

engine and carries two electrodes separated by an air gap, across which current from a high-tension ignition
system discharge, to form a spark for igniting the air—fuel mixture.

E. What is an electric vehicle? Give two examples?

Ans- An electric vehicle (EV) is a mode of transport which is powered by electricity. Unlike conventional
vehicles that use a gasoline (petrol) or diesel-powered engine, electric cars and trucks use an electric motor
powered by electricity from batteries or a fuel cell. For example, the Nissan Leaf, the Mitsubishi i-MiEV,
Renault Zoe and Tesla cars can be pre-heated while the vehicle is plugged in.

F. Which types of batteries are used in a electric vehicle?
Ans- Nickel-Metal Hydride Batteries

Lead-Acid Batteries

Ultracapacitors

G. Name various types of fuel cell?

Ans- Polymer electrolyte membrane fuel cells.
Direct methanol fuel cells.

Alkaline fuel cells.

Phosphoric acid fuel cells.

Molten carbonate fuel cells.

Solid oxide fuel cells.

Reversible fuel cells.

H. What is the need of braking system in automobile?

Ans- Need of Braking system In Automobile:

(i) To stop or slow down the speed of a vehicle depending upon the driving needs.
(ii) To control the vehicle to be retained when decending a hill.

I. How ignition rakes place in petrol engine? o » el
Ans- Ignition in the Petrol engines takes place due to sparks from spark plugs, whereas in dm_sel engmes,f u
ignites due to the heat of compression. Air gets heated up when it is compressed. Diesel engines can be four-
stroke or two-stroke.



J. What do you mean by Carburetion process? ( .
Ans- The process of preparation of a combustible air-fuel mixture by mixing the proper amount of fuel wi,
the air before it goes into the cylinder is called Carburetion.

A. Write down the advantages of hydraulic brake?

Ans- The advantages of the hydraulic braking system are as follows,
(a) Equal braking action on all wheels.

(b) Increased braking force.

(c) Simple in construction.

(d) The low wear rate of brake linings.

(e) The flexibility of brake linings.

(f) Increased mechanical advantage.

B. State the layout of automobile chassis with major components?

Ans- Components of an Automobile: An automobile consists of two main assemblies viz., (i) Chassis (ii) Body

(or super-structure) The chassis is a complete combination of various systems and components that enable it

torunon the road. Itis, in fact, an auto-vehicle minus the body. The chassis comprises of basis structure, prime

mover, transmission system, auxiliaries and controls and the wheel with inflated tyres. A suitably shaped body,

mounted on the chassis, makes the complete auto-vehicle which may be in the form of a mini-bus, bus, truck,

deluxe coach, goods carrier, cattle truck, car carrier etc.

Functions of Various Components: Various systems and components serve the following purposes:

(1) Frame: It is the main structural component which supports all the chassis systems and the body. It is
generally made-up of steel box section or channel section.
(i) Suspension system: It absorbs the jerks and shocks induced in the vehicle due to road unevenness,
bump and hump, and thus provides comfort to the riders. Major components of this system are springs
and shock absorbers. The springs of helical or leaf types, or both initiate vibration in the whole vehicle
during impact of road and this vibration is damped-down by shock absorbers. The suspension system may
be rigid axle type and/or independent type, but the latter type is more popular now.
(iii) Steering system: The movements of vehicles, directional stability and negotiation of curves are
accomplished by the steering system. The driver, through steering wheel and linkages, enables turning of
the wheels in a desired manner.
(iv) Front Axle system: Front axle is a stationary beam of |-section. Two front wheels are connected to it
through stub axles, and thus are able to turn during steering. In latter vehicles, the stationary beam has
been replaced by a flexible shaft.
(v) Wheel and Tyre system: A tyre mounted on a wheel imparts rolling motion to the vehicle. The tyre
encases a tube which is inflated by air pressure. Provision of braking the vehicles is made within the wheel
by placing a brake drum, brake shoe, wheel cylinder or a cam.
(vi) Braking system: This system can be operated by mechanical, hydraulic, pneumatic powers or their
combination. It helps in stopping the vehicle at a desired place or under emergency by pressing the brake
pedal. Braking effort on pedal magnified through linkages, brings master cylinder in operation. In turn,
hydraulic or pneumatic force acts on wheel cylinder placed inside the wheel, and the vehicle stops. |
(vii) Prime mover: The propelling force required to run an auto-vehicle comes from a p9w§r plant which
can be a petrol engine, diesel engine, or others. In I.C. engines, a piston reciprocatgs within the cylinder
on expansion of burnt fuel. This reciprocating motion is transformed into rotary motion of crank-shaft via
connecting rod and crank mechanism. Mechanical power, thus. available at crank-shaft flows to clutch
from a fly wheel. o , el svstem of 3
(viii) Fuel system: Purpose of fuel system is to supply fuel inside the cylinder fgr burning. Fue sy.s |
petrol engine is different from the fuel system of a diesel engine. In petrol engine, a fuel pump lifts petro
from the fuel tank and supplies it to the carburettor. Air from the surrounding also reaches the carburettor
via the air cleaner. Liquid petrol atomizes and mixes with air within the carburettor and then goes to the
cylinder for burning.



(ix) Ignition system: Function of th. system o tapgnite the fuel within the cylinder. When the ignition
switch is made 'ON', the direct current (d o) Hows from e battery to the ipniton coll which raises low
voltage to o very high value

(x) Cooling system: The IEOthon ol tuel covces continnng burmmg Burnimg cosalts in gencration of heat
Avery hot enpme s notdesied IUmay coune cee of pistonwathun the cylinder Heonee o aoling of engine
isinvanably requited A water pump water to all possible tegionsg of engine from where the heat 15 to he
removed

() Lubnicating sy<tem Thie svatem helps i reducing the foction betweon twe mating parts whether i
rotary motion ot reopiocating Lubii atmp ot pumped by poared pump or by ather mcans anel regcte s
altthe jomtys and escential regions through passapges made for i

(il Valve mechanism: In flow of charge mto cylinder for burning and then outflow from cylinder after
burning 1s a continued sequence. The inlet and outlet valves regulate these flows, limely opening anrl
cosng ofvalves take place with the help of cams mounted on the cam-shaft.

(o Cluteh system: 1t is used for smooth transfer of power from engine crank-shaft to the gear box To
senve this purpose, a clutch plate gets engaged between a flywheel and a pressure plate. Sometimes it is
desired that the vehicle should be stationary while the engine is operative, then clutch can he dis-engaged.
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c. Differentiate between sliding mesh and synchromesh gear box.

Sr | constant mesh gear box
No.

synchromesh gear box

1. [t has need of double declutching .

No need of double declutching as in
case of constant mesh gearbox.

2. | Problem in engagement of higher
gears due to constant mesh device

Smooth engagement of higher gears
due to synchromesh device,

3. [ Itis more noisy.

[Uis less noisy as helical gears are
used.

4, It has more vibration.

[t has less vibration.




ectric vehicle .

D. Differentiate between hybrid vehicle & el
Electric Cars

I |
| Specifications | Hybrid Cars
I Cle, te v Tyt "f_ “"_V..L"f-‘_
! ‘Y
| Power Fuelhaiice Flee tncity and Fossil o e teod and Dl
! ‘ Flectio Wotcns
e Wotors,
Engine U nternal Cambustion Lngroe (€1 el Liectne Bloto
|
| Uepends on Battery Range

Combmation of 1CE and Battery Range

Fuel Efficiency
i

{
! -

| et Lower Compared ta ICE and Hybrd €
b en Level: Figher Compared to Electric Coary

Fuce Range Sonlar 1o Corwventonal 10E Care
|
! Neeced

Charging © Not Needed

E. Explain the common ignition troubles and its remedies.

YT TRCRSNT IS

(X" Nention common ignition troubles in case of peuot vng .
The probable troubles and delects encountered

\ns. Ignition System Troubles and Their Troubleshooting :

as follows. Therr remedies are also suggested

Probable remedy

- dterent components of various ignition systems can be listed
Probablc cause of trouble

{ omponcnt SYmptom
Jgnition coil

Curtent w primary circuit less « High resistance n open cireult Test and replace the
than the speaified value defective coil
Primary current wo high + Primary short-circuited Replace the coil
+ Delective coil Replace

Fngine mustires at high speed
« Moistere or dircon cotl’s

Fngime docs it start in damp Wipe and clean
secondany ternmnal
o Dciectine tnoh teiston cables Ru"l)j.i(.k.'

Fhod i

C.B. points
. ropidly and needs Irequent o DClece coadenser KL'DI.IL'L'

replacariont



Develops crater o e Nepatn
Der k‘lO]\\ crater on the Postiin e
Burnt. prtted and diriy PO

Distributor assemhbly

Cam angle vanes worh spocd

Quick wear of tubbing blocks

Engine does not start in wet
weather

Condenscr
Breaker pomnis burn rapidly

Engine musfires at high speeds

Difficult engine starting
Ignition switch

Low current i prioman cieun
Ballast resistor

Primars current oo high
Lngme does not start quickly

Advance mechanism
Fngine “pmgs” under load i.c.,
runs roughtly
Ingine overheats
Magnetio
Noise

Spark plug
lecodes w

OSIO olours

Carbon, o, o

Overheating

Misfinmg

Set to specilied value
CIOBCTaton voliase o veessia Adjist to proper
Condanser of fow capaenn Replace
Condenser ol too neh capacty Replace
Pl resstance ol proriars cionnt Clean the points and

replice the resistance

[’4'{:],‘“
Tt

Inatobntonr chodt worg

Pooy foas e on Do dher arim reorrect fon
Sprng

Breaker plate assembly damaged € hange

Breaker cam not lubricated [ubricate
Breaker arm spring too ugzht
Moisture on inside of
distributor cap

Cracked cap

Wipe oft

Replace

Loose condenser fead Iehten
Ground condition poor Clean
Connected to wrong terminal Correct 1t
Defective condenser Replace
Low capacity condenser Replace
Suiteh resivtance high Replace it

qoperts Conneet correctly or
Coieio shorted replace
Open areust i babast resistog Repair
is by-passed
Mechamsm operating Check distributor
wicarrecty
Late pibon tunog Advance it
NMagneto oonet bontinward Repair it
Fan serews loose Tighten
Rotor stator plate fovse Tighten
Caonls touchmg to pole-shoes of Correct them
the rotor
Corasne combusting Lse propar tuel
Sdernain O Ahs o surrend RL‘“‘IU\C \.’.Irh('l]. \\lpkf
ow. oilund clean the pulg
MMeeh advanced wgnmon Adjust igmtion advance
Plug used s unspecitied Usce the correet Plug
Weal minture Adjust carburettor
Incresse i spark plue gap Adjust the gap, o

roplace the plug

Lalue

L

Loosen to correct tension




. : oling.
F. With a help of neat sketch, show the pump circulation system of water COOlIng

Ans. Pump Circulation System of Water
Cooling ¢ The pump or forced circulating system of
water cooling in automobile is sinnlar 1n cons struction
to the thermo-siphon system except that it makes use of
a centrrfugal pump 1o cirenlate the water as shown in

freare

t\w cop

I.a.u—)  oro: - Pum suction chamber
heotsr \Lower hose connection

Fig. Layout of pump circulating cooling system.

Water from bottom of the radiator enters the
pump's suction chamber through the lower hose
connection and after bemg circulated throughout the
water jackets. leaves the cyhnder block and enter the
radiator through the upper hose connection

The pump adds to the velocity of water circulation
through the system. It causes water to reach all
complicated and intricate regions and helps in quick heat
removal. The pump is mounted on a common spindle
with the fan. The spindle recetves power through a pulle:
connected on it. Power to this pulley is being supplied
by camshaft via a belt. Pump circulating system is quite
common on auto-vehicles these days.
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G. What are components of transmission systems? Explain in brief.
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Describe the lubrication system in I.C engine.

“4 prE M et
Ans, | ubyrication
(v ) Semi e e

(v Dy sump pre

(1) Petroll system

Gostem of 1f

b g ene

|

urt

wbrcation system Certamn amount

hl't“] is mixed with the petrol {ts¢lf, the usual ragig b"ll’lg

" 2% to 3% of oil. I it 15 less. there is danger of ol
sarsation or insufficient lubrication causing damyg,, |
the enginc. if howeuer it 1S more, there will be exeesyy,
carbon deposits 1n the cylinder head end the engin
also given dark smoke.

(ii) Splash system : This was employcd foy
engines of early moiGr Cy<ies. Jt 15 one of the Chgfa’,“i
methods of engine lubrication. A 5¢00p 1s made in 1)y,
Iowest part of the connecting rod 2nd the ol is stored
the il through. it being pumped there from the crankeas,
oil sump When the engine runs, the SCO0p causes, (ly,
oil to splash on the eylinder walls each Bime it passeg
throagh it B.D,C. position. This affects the lubricat,
of cné;nz walls, gudgeon pin, main crankshall bearing.

big end bearings etc.

R FLOW PLPE
Fig. Splash system lubrication.

(iil) Pressure system < In this system of
lubrication. the engine parts are lubricated under pressure
fewd The lubricating ol is swored w4 separate tank o
the surnp, from where an oil purip tabes the ol thronph
astranc and delivers i troagh & Gl 1ot man o
gallery at o pressure of 2.4 Lgem. The ol trom the
s gallery pioes 1o the mam bearings, from where some
uf 1t after lubricating the main bearings, (alls back 0
the surap, som is splashed 1o lubricale the cylinder walls
and the remuining goes through a hole to the erank pin.
From the crank pin it goes 10 the piston pin through a
hole in the connectirg rod web, where it lubricates the
piston rings

For lubricatin: camshufi and tmung gears. the o1l
15 led through a separate o1l line from the o gallery
Ihe valve tappets are lubricaied by conneoting 1 man

oil gallery o tie tappeet guide surfaces through dritle
holes

An ol pressure g g Tty
indhentes the ol pressuse i i)y yaleniy O 1,
AArAnees 1 the systenmcelar off 1 SR

particles and other hormnd e,

(iv) Semi-pressure system : (01 e cornbinaton
of splash system and pressure system Sone parts are
libricated by splash system and some parts ar¢ lubrigated
by pressurc system. Almost all the four stroke engines
are lubricated by this cystem
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pressure. The fuel injectio
engineering.

01) Fuel feed Pump

02) Fuel Injection pump

03) Fuel Atomizer and nozzles
04) Fuel Filters

. ; cly : at a reasonable

s the fuel from the tank to the injection pump continuously and at a rea )f' llf
. P i are yseful ir
N system also contains the following important components, which are useful in

The fuel which is stored in the

fuel storage tank is taken to the injection system through fuel filters, This fuel,
either by gravity or by mechanical pressure is supplied to the injection system.

The fuel starts flowing to the injection pump under the gravity head as the fuel tank is placed

at a higher level
than an engine in a gravitation feed system.

Hence this type of arrangement is most suitable for stationary engines.

In a mechanical pressure system, the fuel is sucked from the fuel tank by a mechanically operated fuel feed
pump and is forced to the fuel injection pump.

In this case, a fuel tank is placed away from an engine or at a lower level than the engine.

This system is most useful for automobiles using diesel as fuel. Because the fuel placed away from the hot
engine avoids the chances of fire hazards.

01) Pressure Chamber
02) Plunger

03) Stuffing Box

04) Cam

05) Roller Tappet

06) Leakage Channel
07) Inlet & Outlet

08) Suction Valve

09) Plunger spring

10) Pressure Valve
A plunger arrangement is fitted in a pressure chamber. So, the plunger is activated downward by a cam
through a roller tappet and plunger rod.

On the opposite side of a plun

ger, a plunger spring is employed; hence the return stroke of the plunger is
performed.

injection pump.

To avoid the wastage of fuel, a leakage channel is provided, so it collects heated fuel from the stuffing box and
feeds it again to the inlet pipe.

During the upward stroke of the plunger

suction valve,

During the downward stroke, caused by a cam arrangement, the
forces the suction valy

fuel below the plunger is compresse
e to close and the Pressure valve (Outle

d, which
tvalve) to open,
The fuel thys flows out under Pressurel kilogram/cm? into the pressure chamber.



5. Describe the working of single plate clutch with neat sketch.
Working Of Single Plate Clutch
When the engine is running and therefore the flywheel is rotating, the pressure plate also rotates because the
pressure plate attaches to the flywheel. The friction disc 15 located between the flywheel and the pressure
plate. When the driving force has pushed down the clutch is released.
The pressure plate is bolted to the flywheel through clutch springs and is free to slide (Move) on the clutch
shaft when the clutch pedal is operated (Engage and Disengage).

If Clutch Engaged

When the clutch is engaged (which Means when you not pressed the clutch pedal), the clutch plate is held
between the flywheel and the pressure plate.

The friction linings are on both sides of the clutch plate. The clutch disc rotates the flywneel due to the friction
between the flywheel, the clutch disc, and the pressure plate.

The clutch shaft also rotates with the clutch plate. The clutch shaft is connected to the gearbox. Now the
engine power is transferred to the crankshaft and then to the clutch shaft and gearbox.

Clutch is always engaged because of the spring forces.

If Clutch Disengaged

When the clutch is disengaged (which Means when you pressed the clutch pedal), the pressure plate moves
back against the force of the springs, and the clutch plate is released between the flywheel and the pressure
plate.

The flywheel always rotates with the crankshaft. Then the speed of the clutch shaft will slowly decrease and
stop rotating.

e N
Single plate cluteh ...
15
Fywieel ! : N -
. ¥
Crank ~ &z .
it Y PPV
" * } \ Pressuie plate
O 7 Hub Floust
: y A hddrin
; R
vz : I \\
A i ‘ S Drven shalt
Diovang 7 Pvol - . . )
St mj e Releanse fever

. 1 twrthdraw] hingers A

Knte ol

Diagram of single plate clutch

6. Describe constructional features and working of a Telescopic shock Absorber.

Purpose of telescopic shock absorber
e To control vibrations in the springs.
e To provide a comfortable ride.
e Actflexible and be rigid enough.
e To resist unnecessary spring movement.
e ltis used to absorb shocks that occur while driving on uneven roads.
e Itis also used for vehicle stability under sudden acceleration or braking conditions.

Construction
e It consist of a cylinder to which head is welded. The head is screwed into the top end of the outer

tube.



Working

To the bottom end
of i . . .
1o wheel axle the outer tube is welded pressed Steel cap and eye or ring. This eye is connected

The Piston slides inside the cylinder. This piston is se
an eyes welded to it with this eye, the
part of the piston rod is protected by

cured to the piston rod which at its upper end has
piston rod is attached to the frame of the vehicle the outside
a dust shield which is welded to the fixing eyes.

A gland prevents oil leakage from where the piston rod passes through the head.

The gland consists of a piston rod, Oil seal, Oil seal gasket, seal retainer, Oil seal spring and Oil seal
cup. Any fluid scraped off by the gland packing passes down a drain hole to the reservoir space
between the cylinder and outer tube.

The Piston has two concentric rings of holes drilled through it. The outer ring of hole is covered at the
top by a disc valve which is held down by a star shape disc spring.

The inner ring hole is covered by disc valve from bottom by the coil spring. There is a foot valve
assembly at the bottom of the cylinder. The foot valve assembly is similar to that piston assembly,
except that the lower disc valve which covers the inner ring of holes is held up by a disc valve spring

in_stead of coil spring. Both ends of the cylinder are completely filled by a mixture of 60% transformer
oil and 40% turbine oil and the space between the tube and cylinder.

When a vehicle come across the bump, the bottom eyes is moved upwards, then the fluid below the
piston must be displaced to the top side of the piston.

The fluid will now pass through the outer ring of hole in the piston by lifting the top disc against the
disc spring. But the volume above the piston is less due to piston rod.

As such, fluid from the bottom of the piston will also get displaced through inner ring of holes in the
foot valve and enter the reservoir space between the cylinder and Outer tube. So the fluid level in the
reservoir space will rise.

The pressure set up in the system will depend upon the size of the passage open by valve in the Piston
and foot valve. This will depend on the square of the speed at which the cylinder is moved upward.
When the cylinder moves downward, fluid will be displaced from the upper end of the cylinder to
lower end through the inner ring of hole in the piston by opening the lower disc valve against coil
spring. Because of the volume of the piston rod that leaves the cylinder, the fluid will be drawn into

the lower end of the cylinder from the reservoir space through the outer ring of hole in the foot valve.
This passing of fluid through opening provide damping.

Advantages of the telescopic shock absorber

Noise-free operation

Less maintenance required.
Safer machine operation
Low manufacturing cost.
High speed of operation.
Longer machine life

Higher operating speeds

Disadvantages

It has a low ability to resist environmental pollution and temperature change.
It is difficult for a damper to reach the natural frequency.
Some types cannot be repaired but must be replaced.



i cylinder (in line) engine.
7. Describe the working principal of Fuel injection system for multi cylinder (in ) eng

7. Describe the working pr nciple of fuel injection o DUMTON e
. A
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(Y Common rail system ector called vt mpecror i loy e arncn
VieBlast Injection System = [ hs method cxhndee e e ngectar, e aperated iy TaK
was orpiahv used W larpe stationan and marin aroveand sprmges sindar 1o the coune va
cgmess But it now absolute due o less rehable, linkave connecty the control (ol uf all unit
less elherent and requires an air compressor for mjectors, o that tuel ingection e all the y b
supplying aw at 7 MPa or bigher (which consumes muy be cqual and stinltancously controlled

) )o ® . or X cONYIne . . . .
upto 10% of the power output ol the engine). Fhe fuel is taken from the fuel tank by the

feed pump and 14 supplied at low pressure thronsh
atilter o all the uniinjectors. This avords (- high

In this method, the air is first compressed o
S very high pressure. A blast of this ajr s then
‘mjected carrying the fuel alongwith it ingo the

. = . R, pressure fuel limes necessary i the common r
cagme evlinder. The rate of [uel mjection s

systemc Ay excess Tuel from the reliel
returned to the fuel tank
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Fig. 11 Air blast injection
Afrless or Solid Injection :

i this method, the fuel under gl pressare
is divectly mnjected into the combustion chamber,
Jt burns due 1o the heat ol compression of the air.
This method requires a fuel pump to deliver the
fuel at the high pressure (300 kw/can’), This method
s used for all types of small and biyg diesel cngines.,
It can be divided into two systems.,

(a) Individual Pump luel Injection System .

Indicidasl pump tuel injection system using
e ecton pusip s shown i heare Fuel s
diovn brom e Tuel tank by omeans of a fudl feed
puinp which s oporated from the mjection pumgp
camshatt Geneaally (he plunper type or (he
diaphirapim type of fuel feed pumps e anployed
automobiles - The pump i provided with hand
prmmg fever so thit the diesel il can be forced
e s ran and e r bled o w hout gy
the enpme The tucl i then passed through o bl
andahicnce tthe o) Mjcction purap Wit e
fltcr o wonn o POvT iy e abraan e g
would reach the fue) WHECHOn pup and e o
resulting i poo Sitine aivepalar wdhag and
deteroration m pertormance due w decrcased el
delivery trom the myection pump o The abrasine
ftterwonld alvo cause faulty waray g and leak e
e wiccions thus, tesultoge e mercased (ol
Camimpuon and heavy exhaust sinoke 111 NITRER
COmpactmathod and vny ol Tl can
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