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Simulation of the Fuel-Injection System in a Diesel Engine
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Abstract

Recently, the problem of exhaust gas pollution is increasingly being aggravated by the active

“use of the Diesel engine. For the fuel-injection system which affects the composition of

exhaust gas from the Bosch type single-hole nozzle in the Diesel engine, a mathematical mo-
del was set up to study pressure variations in the high pressure pipe, the injection rate,and
the needle lift.

The fundamental equations of the mathematical model have been solved by the Newton-
Raphson Method applying the Finite Diffrence Method. The effective stroke of the injec-
tion pump plunger due to a change in engine rpm was calculated by the measurement of
Control Rack, Pinion, and Plunger sizes and by the use of Characteristic Curve of Governor.

The computed results for the pressure variations in the high pressure pipe and needle
lift at 800 rpm and 1000 rpm are in good agreement with experimental ones in general.

By a developed program, the effects of other various parameters will be calculated for

the performance of the fuel-injection system.
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9. Delivery Valve Spring

1. Cam 10. Delivery Chamber
2. Roller 11. High Pressure Pipe
3. Spring 12. Needle Valve Spring
4. Plunger 13. Spring Connector
5. Pinjon 14. Needle Valve

6. Control Rack 15. Nozzle Chamber

7. Plunger Barrel Chamber 16. Inlet(or Spill) Port
8. Delivery Valve 17. Plunger Barrel

Fig.1 Schematic Hlustration of Injection System
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Table 1. Specification of Control Rack and Pi-
nion

Modu ¢| Pitch () |P.C.D(am) | Fressure | Stroke(max)

Angle (') {un)
{Rack | 0.8 | 1.57 w 14 21(25)
[ Pinion | 0.5 | 1.572 2.5 1
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