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Abstract : As the environmental pollution becomes serious global problem, the regulation of emission exhausted
from automobiles is strengthened. Therefore, it is very important to know how to reduce the NOx and PM
simultaneously in diesel engines, which has lot of merits such as high thermal efficiency, low fuel consumption and
durability. By this reason, the new concept called as Homogeneous Charge Compression Ignition(HCCI) engines are
spotlighted because this concept reduced NOx and P.M. simultaneously. However, it is well known that HCCI engines
increased HC and CO. Thus, the investigation of combustion characteristics which consists cool and hot flames for
HCCI engines were needed to obtain the optimal combustion condition.

In this study, combustion characteristics for direct injection type HCCI engine such as quantity of cool flame and hot
flame, ignition timing and ignition delay were investigated to clarify the effects of these parameters on performance.
The results revealed that diesel combustion showed the two-stage ignition of cool flame and hot flame, the rate of cool
flame increase and hot flame decrease with increasing intake air temperature. On the other hand, the gasoline
combustion is the single-stage ignition and ignition timing is near the TDC. In addition mixed fuel combustion showed
different phenomenon, which depends on the ratio of gasoline component. Ignition timing of mixed fuel is retarded near
the TDC and the ignition delay is increased according to ratio of gasoline.
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Table 1 Specifications of test engine

Engine type 4 stroke single cyl.
BorexStroke 95 mm x 95 mm
Displacement volume 673 cc
Compression ratio 18
IVOnve BTDC 20°/ ABDC 44°
EVO/EVC BBDC 44°/ ATDC 44°

fow-pressure
. pump
- ol tank High
I prosaure
T A -

8urge
sirflow| Tank
meter

Fig. 1 Schematic diagram of D.L

Data asquisition

program Dynamometer
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Oynamometer

type HCCI engine system
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Table 2 Engine test conditions

Engine performance test
Engine speed 900 ~ 1800 rpm
AJF 43,52, 64,74
Intake air temp. 353,393, 433K
Injection press. 5MPa
Injection timing BTDC 30°~120°
diesel
Fuels gasoline
mixed fuel

Maximum
pressure point

2
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g 4 4 80
£=2
g 30
2 ¥ 60
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g - heat release point %
= 40 <
k] Premixed §
(2] :
3 10 1 combustion <
.g Coal flame 20
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(&} 1 | lonition delay

0 N Diffusion combustion o

%] Hot flame
320 340 360 380 400
Crank angle (deg)
Fig. 2 Definition of combustion parameters
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Fig. 4 Rate of heat release according to injection time
(diesel, A/F=43)

a0
Fuel: Diesel
Injection Time: BTDC 30°
R g Irtake Temp 353K
= Ptake Temp 393K
30+ f —4— take Temp 413K
g !
h=3 20
=
[+
I 1
e
10
i
|

W w0 sm % 40
Crank angle(deg)

320 30 390

Fig. 5 Rate of heat release according to intake air temp.
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Fig. 6 Cool flame according to intake air temperature &
injection time(diesel, A/F=43)
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