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One-zone heat release analysis for IDI diesel engine
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Abstract

An one-zone heat release analysis was studied for a 4 cylinder indirect diesel engine. The object of
the study is to calculate the heat release accurately including the effect of specific heat ratio, heat
transfer and crevice volume and to find out combustion characteristics of an indirect diesel engine
cosidering the effect of both pressure in the main and swirl chambers. The integrated gross heat release
values were close to the measured fuel energy at various full load operating conditions.

J|sMH P : cylinder pressure
P. ° motored cylinder pressure

A ° piston gap area Pyig, Pemay © Dressure near piston ring gap

A © wall area in cylinder Qu ° heat transfer to wall

B ! cylinder bore S, ! mean piston speed

C, C;: heat transfer coefficient T : cylinder gas temperature

C,: h(?at capacity at constant pressure in Tive Pive. Viee - temperature, pressure, volume

cylinder gas at inlet valve closing
h. ! heat transfer coefficient Ty : cylinder wall temperature
he © crevice enthalpy per mass V. @ crevice volume
h; © fuel enthalpy per mass V, : displacement volume
Ma : mach number , ¢ * equivalent ratio of air and fuel
My - blow—by mass w - average gas velocity
m, : crvice mass e - SWIrl ratio
m; - fuel mass sub 1, 2 : Main, Swirl chamber
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Fig. 1 Combustion chamber model of IDI
diesel engine
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Table 1. Specific heat ratio at combustion &
6)

expansion
combustion process .
® b expansion process
3% 18% 33%
04 | 1312 1.343-3653%10°T

0.7 | 1290 1.290-1.200X10°°T

09 | 1282 1280 1.280 | 1.289-1.523%107°T
1.0 | 1280 1275 1275| 1.282-1349%10™°T
1.1 11283 1283 1.283 | 1.302-2213x10°T

1.2 |1201 1.293 1.298| 1.299-1.885x10°T

y = 1.32237+0.0368097¢ —0.20936 ¢ *~ 0.130612 ¢ °
(15)
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Table 2. Engine specifications
Engine type IDI diesel engine
Combustion chamber Swirl chamber
Displacement cc 2662
Swirl chamber cc 72
Bore X Stroke mm 93.0X98.0
Compression ratio 215
Max. power PS/rpm 80/4000
Max. torque kgf - m/rpm 17.5/2000

i%

@ -
&

@ Engine, @ Dynamometer, ® Low pass filter
Amplifier Rectifier, @ Pressure Measurement(CAS),
® Swirl chamber pressure sensor, ® Main chamber

pressure sensor, (D Pieto tube sensor, Fuel mass
measurement, @ Exhaust analyzer & smoke meter

Fig. 2. Schematic diagram of experimental
equipment
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Fig. 4 Specific heat ratio at 2000 rpm
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Fig. 5 Heat release rate at 2000 rpm
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