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Cyclic Variation Character of Combustion Pressure

in Compression Ignition Engines (1st Report)

NormIrRo Sawa, SHozo Hori, Akuiro KARUBE and SHIGERU UcHIDA

Abstract — Many studies on cyclic variation of combustion process were made with spark ignition engines,

however, there are scarcely such studies with diesel engines. Here, cyclic variations of the combustion charac-

teristic, that is, the maximum pressure Py,

the maximum rate of pressure rise (dP/d § )max, the combustion

pressure at each crank angle, etc. were analyzed statistically under various operating conditions. We have tried

to record the avarage combustion pressure history of 500 measurements. And, the maximum pressure, the

maximum rate of pressure rise, the maximum heat release, etc. are calculated. Morever, cyclic variation of

Prax, (dP/d# )max, etc. are analyzed. Consequenctly, the results obtained are summarized as follows,

1) Standard deviation S(Pmpax) and cyclic variation V(P 5x) of the maximum combustion pressure Py are

equal to their values of cylinder pressure at the latter half of combustion period.

2)

Engine speed, exhaust gas recirculation and intake air flow amount do not have influence on cyclic varia-

tion V(Pmax). And, V(Piax) decreases with increasing fuel injection pressure, compression ratio and fuel

temperature, but the maximum value of V(Pyy5x) is obtained in medium load.

3)

Cyclic variation V((dP/df#)max) increases with brake load and fuel injection pressure, and decreases with

increasing engine speed and compression ratio. But, it has the optimal fuel temperature.

4)

There are one-to-one correspondence between Pray and APpax, Prmax and (dP/d @)max and 6 ((dP/

d @)max) and (dP/d @)max respectively in a precombustion chamber type diesel engine.
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Table I Dimention of tested engine

Combustion chamber Pre-combustion chamber

Cylinder num. 1

Max. output/Rev. 6PS,/1200 rpm

Bore X Stroke mm 95Xx115

Stroke volume cc 815

Compression ratio 20

Pump Bosch type(Pintle nozzle)
Injection timing BTDC 12°CA

Fig. 1 Experimental apparatus
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