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The Effect of Combustion Chamber Shape on the Performance of
Swirl Chamber in Diesel Engine ()
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J. H. Ra and S. K. Ahn
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(QZFFBA) Jet Passage Angle(FZF ZAlZb), Piston Top Cavity(I 28 %
Z), Injection Timing(FAFA7])

Abstract : The purpose of this study is to investigate the performance of swirl combustion

chamber diesel engine by changing the jet passage area and its angle, the depth and shape of
the piston top cavity(main chamber). The performance of diesel engine with newly changed
swirl combustion chamber was tested through the experimental conditions as engine speed,
load and injection timing etc. The test results were compared and analyzed. The rate of fuel
consumption was affected significantly by the jet passage area at the high speed and load,
by the depth of the piston top cavity at the low speed and load. The exhaust smoke density
and exhaust gas temperature depended sensitively on variation of the injection timing rather

than the shape of the combustion chamber within the experimental conditions.
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® Reduction of Exhaust Gas Emissions
and Combustion Noise
® Low Fuel Consumption
I
Restraint of Promotion of

Initial Combustiion Diffused Combustion
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¢ Control of Swirl and
Turbulence Velocity

¢ Best Condition for
Flow Characteristics
of Jet Passage

¢ Improvement of Jet
in Main Chamber

LParameters of Combustion Chamber Design

[ [
Shape of Swirl Chamber
and Piston Head

Jet Passage Area
and Passage Angle

Fig. 1 Concept for low emissions and low fuel

consumption
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Table 1 Specifications of test engine

Water Cooled, 4 cycle,
Engine Type 3 cylinder Diesel Engine with
Swirl Combustion Chamber
Piston Displacement (cc) 1794
Bore X Stroke (mm) 90 x94
Connecting Rod Length (mm) 164
Max. Output (ps/rpm) 35/2600
Intake |LV.O 22° BTDC
Valve 254° IvVC 52° BTDC
Timing |Exhaust {E.V.O 52° BTDC
254° EV.C 22° ATDC

@ Piston
® Nozzle
® Cylinder Head

@ Swirl Chamber
@ Jet Passage
@ Main Chamber

Fig. 2 Shape of swirl combustion chamber
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Table 2 Changed dimensions and shape
for the combustion chamber

Jet Passage Angle :  Ol= 30" —m 25°

Jet Passage Area [
L=12—» 10, 132 L

(56.6) (46.2) (62.8)

Shape of Piston Head Cavity :

—D

Depth of Piston Cavity :
J=35 —e 24, 50

® Computer

@ Test Engine

® Fuel Flowmeter

©® Exhaust Temperature
Gauge

{0 Fuel Tank

@ Dynamometer

@ Injection Pump

@ Raditor

@ Smoke Meter

® Load and rpm Controller

Fig. 3 Schematic diagram of experimental
apparatus
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Fig. 4 The performance of the standard
engine
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Fig. 7 The effect of the jet passage angle and shape of piston cavity on the engine performance
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