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Effects of Aspect Ratio on Combustion Characteristics

in Diesel Engine
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ABSTRACT

The effect of reentrant type bowl geometry on combustion characteristics was investigated
in a DI diesel engine. The main factor was the aspect ratio (Bow! Diameter / Bowl Depth) of
bowl of combustion chamber, and the cylinder pressure, engine performance and emissions of
the engine using the 4 kinds of the combustion chamber were meadured. Also, the
combustion characteristics compared of the experimented and the calculated values which is
used by the Hiroyasu’s combustion model. The results are as follows; The effect of d/H on
ignition delay period are small. The smoke is corerelated to the heat release of the premixed
and the diffusion combustion, i.g, the smoke decreased by decreasing the premixed combustion
or increasing the diffusion combustion on cumulative heat release. The premixed combustion

process has more effect than the diffusion combustion on smoke. The formal tendency of d/H
on engine performance has not appear.
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Fig. 1 Definition of bowl geometry
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Table 1 Test Parameters
Item Parameters & Conditions
Type Al | A2 | A3 | A4
Bowl de 52.0m0}52.0mn |54.500| 58.500

H 21.0on{19.1m0|19.100{18 501
W) — T 25 | 27 | 28 | 315
ds/D 05 | 05 |0.524(0.563
Reentrant Angle(8)] 15 deg.
Nozzle Diameter || @0.30mm %<5
Engine Revolution || 1400, 2200, 3400 rpm

Fig. 2 Comparison of bowl geometry for
different aspect ratio (d./H)
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Table 2 Specification of Test Engine

Item Specification
4cycle single cylinder
DL diesel engine

Engine type

Bore X Stroke 104 X 105 mm
Swept volume 0.892 ¢

Injection pump A - type
Plunger diameter 9.5 mm

Nozzle opening pressure| 21.6 MPa

Rated power / Speed 196 PS / 3400 rpm
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