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Abstract

It is well-known that the fuel injection system of a diesel engine has taken a more important
place in understanding of diesel combustion process with combustion chamber. But a diesel
fuel injection system has an assembly of many complex and intricate problems such as the
desired rate of injection, secondary injection and injection pump etc., in addition to the
atomization for ignition and combustion, the penetration and distribution for proper
utilization of air.

The analysis is carried out by simplifing and modeling the injection phenomena and dividing
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into three parts comprising of fuel injection pump, high pressure pipe and fuel injection nozzle.

The purpose of this paper is to describe an analytical simulation of the injection system and

to speed up the work of developing injection systems for new engines. The effects of

important injection parameters as predicted by the present model are found to be in good

agreement with experiment. It can be seen that there is an optimal pipe diameter for

maximum quantity injected.
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Fig.1 Schematic diagram of injection system.
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Table 1. Constants a,b and ¢ by temperature

Temperature Constant

F a(10™®) b(107#) c
30 5.714 1.414 0.9943
40 5.799 1,374 0.9939
50 5. 884 1.333 0,9935
60 5. 956 1.293 0.9931
70 6. 027 1.253 0, 9923
80 6. 098 1.212 0.9924
90 6. 169 1.172 0.9919
100 6. 226 1.152 0.9916
110 6,282 1.111 0.9912
120 6. 339 1. 091 0. 9901
130 6. 396 1. 071 0. 9905
140 6.439 1,030 0. 9900
150 6. 481 1. 010 0, 9897
160 6.524 0,990 0. 9894
170 6. 552 0. 969 0. 9890
180 6, 581 0.949 0, 9887
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FIXED INpPUT
INITIAL CONDITION

CAM PROFILE
PLUNGER DESCRIPTION

CHARACTERISTICS SOLUTION [N P!PEJ

CAM ANGLE RUNGE~KUTTA STEP
CA=CRq,+ ACA FOR PUMP

CAVITATION
PORT GEOMETRY

RUNGE-KUTTA STEP
FOR NOZZLE

CAVITATION
NOZZLE GEOOMETRY

Fig.3 Flow chart

Table 2. Simulation program primary input/output
INPUT OUTPUT

Injector Cam Profile Injection Rate
Plunger Description Injection Pressure
Port & Nozzle Geometry Needle Motion
Speed & Rack Setting
Fuel Physical Properties L

Fig.4 Tangential cam profile
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Fig.5 Schematic diagram of experiment apparatus
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