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Abstract- This paper consist of fuel injection testing injctester consists of a small tank, pump, pressure
gauge and handle. There is a separate bowl foiviegehe fuel sprayed from the nozzle. The injed¢tmbe
tested is fitted in the injection testing equipment

The fuel injection is use for internal corstian engine. its only used in compression igni(icl) engine.
The constant fuel supply as well as air supphhasd¢ombustion chamber (CC) .There air-fuel mixamd
ignition is produce in combustion chamber.

Fuel Injection is a method of fuel delivényo an internal combustion engine that offers sav@dvantages
over the standard carbureted engine. Chiefly, ifjettion gives the user direct control over theoant of fuel
being injected into the engine, no mater how mucksdeing drawn in. This gives the user largetodrover
efficiency by allowing the user to control fuel ey based on input variables such as engine teatyre,

speed, and throttle positiott is well known that injection strategies incladithe injection timing and pressure
play the most important role in determining engdeeformance, especially in pollutant emissions. Eesv, the
injection timing and pressure quantitatively affé performance of diesel engine with a turbo ghaare not
well understood.
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1. INTRODUCTION is fitted in the injection testing equipment.

The fuel injection equipment is the essentialThe fuel “injection equipment is the essential

component for the proper working of the diesefomponent for t_he proper Wpr_king pf the diesel
engine. The function of the fuel injector is engine. The function of the fuel injector is .

to disperse the fuel through compressed chargér of o d'spefs‘? the fl_Jel through compre_sst_ad Cha‘fgf“ of a
in the engine cylinder. Proper functioning of injac In the engine cylinder. Proper functioning of injec
should be ensured for should be ensured for

proper functioning of engine as fuel injector has t Proper functioning of engine as fuel injector has t
spray fuel uniformly. spray fuel uniformly[1] In this study, it has

The injector tester consists of a small £ D, beentriedusingthechangeoffuelinjectiontimeatthesaty

: xtsteps:beforetopdead center
pressure gauge and handle. There is a separate b DC)andaftertopdeadcenter(ATDC)inordertoachieving
for receiving the fuel sprayed from the nozzle. Th D

L R . S timumemissionand power in spcipoint
injector to be tested is fitted in the injectiorstiag At this present work, the effects of time injection

equipment. A valve which is used to control thefse .1 qtion and pollution of a DI diesel engine have

first opened, and then the handle is pressed dowhway,q o, jnyestigated with using multi-dimensional CFD
The downward movement of the handle causes tr&

fuel to be sprayed through the injector. The reguin dégiriﬁgg -CFOIE(IjEit.i(;I;]hSeEZ(]:aIcuIatlons were based on the
the pressure gauge shows the atmospheric pressur

s e = il o s snchany  ABOUT THEFUEL INECTOR
manufacturer, then the injector is a good onehéf t ; i -
pressure is either more or less, the spring in ttt?'(\j’e 2)compression spring - 3)nozzle 4)an injector
injector should be accordingly adjusted. 0ay.

2. LITERATURE REVIEW

The injector tester consists of a small tgnknp,
pressure gauge and handle. There is a separate bo
for receiving the
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INJECTOR COMPONENTS

- INJECTOR CLOSED (AT-REST STATUS)

- ELECTRICAL CONNEGTION

- TRIGGERING ELEMENT (SOLENOID VALVE)
- FUEL INLET (HIGH PRESSURE) FROM THE RAIL
- VALVE BALL

- BLEED ORIFICE

- FEED ORIFICE

- VALVE CONTROL CHAMBER

9 - VALVE CONTROL PLUNGER

10 - FEED PASSAGE TO THE NOZZLE

11 - NOZZLE NEEDLE

80057332

on the shoulder of needle valve overcomes the gprif
compression. As the needle

valve lifts, oil flows through the lower chambertoe
atomizer. The extra area of the needle miter is no
subjected to pressure causing

the needle to lift allowing the fuel to pass thrbudgh
pressure through atomizer holes into the combustid
chamber. When the fuel pump cut off pressure, the

valve will close under spring compression Sinage thFig.3diagram of Fuel injection testing equipment
needle is now exposed to pressure closing of vaheWORKING PRINCIPLE

will now occur at pressure lower than at whichsit i  The compressed or pressurized air is givethéo
opened. The action of the needle valve must bedrapinput supply of this fuel injector testing equiprmen
and positive without leakage. Injector springThe inlet valve is opened and the inlet

compression is adjusted under test and a compressjgressure is noted down. The fuel tank contains the
ring is fitted. It is set to allow the needle vakeeopen some amount of fuel to conduct the testing opematio

at pre-determined fuel pressure The outlet gate valve is opened and the outletspres
is noted done with the help of outlet pressure gaug
4.EXPERIMENTAL SET UP The fuel injector is fitted to the holder with thelp of

suitable arrangement. The 12v power supply is given
In fuel injection testing equipment consist ofto the fuel injector coil.
storage of fuel tank, pressure gauge for measuriridie coil gets energized to open the nozzle holihab
pressure, non return valve for prevent backward flothe pressurized fuel sprayed by the injector nozzle
of fuel, ON/OFF valve for controlling fuel supply That sprayed pressure |§_not_ed, this is compa_tb_,eto
trough PU tube to the injector, timer circuit aansl. company pressure specification so that the injestor

tested.
e 6.TEST AND ADJUSTMENT OF
Tank /%l\ Pressure Gauge I NJECTOR
Three test are done on injector testing equipnent t
j test an injector

6.1 Pressuretest:-

Clamp the injector on the tests and operageteht
[ Fuel pump. Note the reading of the dial indicator at ahhi
the injector nozzle starts spraying. It gives puess
reading. It should be the same as recommendedeby th
PUTube company. If, it is less, then tighten the adjusting
stand screw. Repeat the process until the correct pressur

reading is obtained. Finally, tighten the lock nut.

Fuel Injector

- [ ON/OFF Valve
Timer

Ckt
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The standard pressure is ( 35pa to 60pa)3au
to 40pa) is good i.e injector spray is good.

62 Leak\-off test:-

Clamp the injector on the tester and build up th;
pressure about 150 kg/cm? by operating the tes
pump. Keep this pressure for about ten secondkef
pressure drops, it shows that there is leakagden tf e
injector. Check the nozzle seat and nozzle val
needle and nozzle body. Correct the seat and negdle

grinding and lapping, and after that again do #aki
off test.

In this test, there is no accurately rounsigot on
the paper therefore fuel injector nozzle is notdjoo

6.3 Spray test:-

carefully the spray. It should not be like a cutref
oil, or with drops splitting away, but it should hely
atomized.

In this test, during the performing test feend
that the accurately rounded spot on the paperuglo f
injector nozzle is good.

7.SELECTED PARTSWITH QUANTITY
FOR INJECTOR SYSTEM

Sr. no. Parts Quantity
1 Frame stand 1
2 Fuel injector 1
3 Electronic 1
control
unit(ECU)
4 tank 1
5 Pressuregauge | 1
6 Non return 1
valve
7 ON/OFFvalve |1
8 Connecting 1
wire
9 Bolt and nut 1

8. FUNCTIONS OF INJECTOR
COMPONENTS

..... NOE
Motk o im0
Basishe) wald, by

b Ve

Fressyre boy
—:::--h'iii—rmi':' ..... 5

1 g ran e Pz
i

she, iy Fecin L s atominiel

9. FUNCTIONS

Atomized fuel received under high pressure in the
combustion chamber

Mixture formation of efficient combustion
Spray direction
Spray penetration

Sharp beginning and end of fuel injection to reduce
emissions and smoke

Locate the nozzle in correct position in the

combustion chamber

Set and retain opening pressure

10. ADVANTAGES

Spray test is also done on the same injector-'@stin1 Repairing is easy

machine. While operating the tester pump,

S5 Replacement of parts is easy.
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3. No Oil wastage 273, p281-284.[1]

[2] R.K.Rajput, ‘A text book of Thermal Engineering

11.DISADVANTAGES Lakshmi Publication, New Delhi.[1]
1.The Air fuel ratio and mix of that will be  [3] Litchy, L.C: Combustion Engine Processes, Mc

excellent in a carburetor than a direct Injection Graw Hill.[1]

system. [4] Taylor, C.F. and Taylor E.S.: The Internal

2.there may be more of unburned hydrocarbon. ~ Combustion
M.L.T.Press.[1]

Theory and practice,

12. APPLICATIONS [5] JInternal  Combustion Engine

1. Four wheeler Diesel Engine Application Fundamentals, McGraw-Hill, NewYork,1988.[2]

2. In Automobile Qualiy control unt Cartlier NO.Teduction sriegies for DI diesel ongines

3. Two whegler Application. SAE Paper920470,1992.[2] 9 9

4. Commercial generator [7] H.Erlach,F .Chmela,W Cartellieri,P .Herzog $3ere
modulated injection conditions effecton combustiwha

RESULT emissions ofaHDdieselengine, SAEPaper952059,1995.[2]

1. In the pressure test ,the standard pressure5pd

3[8] J.R Needham ,M.P
Injection timing and rate contro a solutionforlow

.May,D.M.Doyle,S.A.Faulkner,

to 60pa) but (35 to 40pa) is good i.e injector g emissions, SAEPaper900854,1990[2]

good

2.In leak-off test, there is no accurately roundedtsp
on the paper therefore fuel injector nozzle isgumid

3. In spray test, during the performing test we found
that the accurately rounded spot on the paperu8lo f
injector nozzle is good

CONCLUSION

The fuel injection equipment is the essential
component for the proper working of the diesel
engine. The function of the fuel injector is
to disperse the fuel through compressed chargér of a
in the engine cylinder. Proper functioning of injac
should be ensured for
proper functioning of engine as fuel injector has t
spray fuel uniformly. By this project we could lear
the construction, design,
working operation and calibration of fuel injection
instrument fuel injectors, nozzle, testing of nezzl
and timing of injection.
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