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The Effect of Combustion Chamber Shape on the Performance of Swirl Chamber
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Abstract

A study on swirl chamber for diesel engine is to realize lower fuel consumption and
exhaust emission than the current marketing engines. Author formerly reported the
performance characteristics of small IDI diesel engine with swirl chamber by changing the
jet passage area and its angle, and the depth and shape of the piston top cavity.

Following after the first report” , in this paper, the characteristics of fuel consumption,
soot emission, and exhaust gas temperature were examined and analyzed after dimension of
jet passage area expanded to 70.lm’. The results were that the optimum values of the jet
passage area depending on the depth of the piston top cavity were different at each engine
speeds and loads, and in accordance with application of engine running conditions they
were able to be selected as optimum dimensions of each design parameters.
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Table 1 Specifications of test engine
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Engine Type Watgr quled, 4 Cycle, 3' Cylinder Diesel
Engine with Swirl Combustion Chamber
Piston Displacement (cc) 1794
Bore X Stroke (mm) 90 X 94
Connecting Rod Length (mm) 164
Max. Output (PS/rpm) 35/2600
Intake LV.O 22° BTDC
Valve 4 LV.C 52° ABDC
Timing Exhaust EVO 52° BBDC
4 EV.C 22° ATDC
Injection Time 23° BTDC
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Fig. 1 Shape of swirl combustion chamber
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Fig. 2 Schematic diagram of experimental apparatus

Table 2 Changed dimensions and shapes of
combustion chamber for test engine

i Jet passage area
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- Jet passage angle
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Piston cavity shape

Piston cavity depth

N 7
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Fig. 3 Specific fuel consumption ratio on jet
passage area in case of iet passage angle
30 deg., piston cavity shape rectangle,
piston cacity depth 3.5 mm
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Fig. 4 Bosch smoke number on jet passage area
in case of jet passage angle 30 deg.,
piston cavity shape rectangle, piston
cavity depth 3.5mm
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Fig. 5 Specific fuel consumption ratio on jet
passage area in case of iet passage angle
30 deg., piston cavity shape rectangle,
piston cacity depth 50 mm
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Fig. 6 Bosch smoke number on jet passage area
in case of jet passage angle 30 deg,
piston cavity shape rectangle, piston
cavity depth 50 mm
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Fig. 7 Specific fuel consumption ratio on piston
cavity shape and jet passage area in case
of iet passage angle 30 deg., piston cavity
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Fig. 11 Performance characteristics of combustion
chamber that estimated min. SFC at each
engine speed
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