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A Study on the Combustion Characteristics of

Compression Ignition Engine

F 8 fa*
Chang Sik Lee

Abstract

This paper describes an experimental :tudy of the effect of injection timing on the combus-
tion characteristics in four stroke cycle diesel engine with direct injection type combustion
chamber. The effect of injection timing and compression ratio of engine on the combustion
characteristics are investigated.

Experimental results of combustion characteristics in cylinder show that the combustion
pressure and the rate of pressure rise decrease in accordance with the retard of fuel injec-
tion timing .

It is observed that the rate of pressure rise in cylinder is increased an increase in the
compression ratio of engine.

The etfect of the fuel injection timing on the frequency of cylinder pressure brings about

the same trend of the maximum rate of pressure rise in cylinder.
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Fig. 1 Piston-crank mechanism
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Table 1 Specification of test engine

Type Water cooled vertical type
Cylinder bore 110mm

Stroke 150mm

Compression ratio 14.3, 17.4 (a+&el =)
Shaft horsepower 10 P5/1200 rpm
Injection pressure 200 kg/em®
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1. Fuel tank 7. Engine
2, Fuel burette 8. Smoke meter
3. Multi-channel- digital recorder 9, Exhaust gas analyzer
4, Combustion analyzer 10. Dynamometer
5. Charge amplifier 11, Opticel detecter
6. Surge tank 12, Light source

Fig. 2 Experimental apparatus
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Fig. 3 Pressure-crank angle diagram
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pressure rise in cylinder



Fol| ZEY w7tAls BAR EEare] KR €
st BEH LRI L =24 L7 LE7]E 7R
@fbatelsl IR el sk AR e

o B vod EHERRe] T #Mbg Al

set,

2ok MR el HEFTEIS] EFEMo] S) 28 o) 2
it AMECE R DE RN RS P
A FFELE A A aMmoe R 5° Sy &
Rl 4 k2 BiRfel wshel BEN ESKo] ¥
& BT Sl Hme o] ¥2el 4 MHLAE
o A vhebubAl So) e WA &
W i Fodebl WIEMES Ax A %
PBEII S Eol kAl ok,

3 Fig 5+ MMIENE BEARE 72
AP REESD Pt D ERE (g—¢)m
£ BIFG Aoleh

ARNPL] BEES Prars BHENE ST
A7 Aol EHFA ETHE AE vehd

L),

Qo = AN LAE (cw)m 2% &
Fhe A%E vk gek
80 8
Paas N 7
60 36
N -]
. 2
& :
40 14 ,g
2 3
B L
=T Y
al3
20 2 Lz
L e=17.4 7
0 et s 0
—-10 =20 - 30

CA®
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Fig. 6 Effect of compression ratio on the rate
of pressure rise in cylinder
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Fig. 7 Effect of injection timing on the rate of
heat release in cylinder
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Fig. 8 Effect of injection timing on the rate of
heat release in cylinder
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Fig. 9 Frequency distribution of maximum pre-
ssure in cylinder
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Fig. 11 Effect of compression ratio on the fre-
quency distribution of the maximum
pressure in cylinder
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Fig. 12 Effect of compression ratio on the
fraquency distribution of the rate of
pressure rise in cylinder
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