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Abstract : The purpose of this work is to investigate the effect of premixing condition on the combustion and exhaust
emission characteristics in a HCCI diesel engine. To form homogeneous charge before intake manifold, the premixed
gasoline fuel is injected into a premixed tank by fuel injection system and the premixed gasoline fuel is ignited by direct
injected diesel fuel. Experimental result shows the NOx and soot emissions are decreased linearly with the increase of
premixed ratio. In the case of intake air temperature 20°C with light load, the specific fuel consumptions are increased
with the rise of premixed ratio and HC and CO emissions are also increased. But the intake air heating can improve the
specific fuel consumption at light load condition because increased air temperature promotes the combustion of
premixed mixture. In the case of high intake air temperature with high load condition, premixed fuel is auto-ignited

before diesel combustion and soot emission is increased.

Key words : HCCI(Homogeneous Charge Compression Ignition, <] &3} ¢Z 23}), Premixed ratio( o) E ),
Combustion characteristics(<d 2~ E-4), Exhaust emissions(8] 7] 8]&%&)

Nomenclature

BSFC : brake specific fuel consumption
MR :premixed ratio

H : heating value
m : mass of the fuel
str : stroke
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Subscripts
1 : lower
g  : gasoline fuel
d :diesel fuel
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Table 1 Specification of test engine
Engine type

4 cycle diesel engine

Combustion chamber shape | Toroidal
Number of injector holes 4

Displacement volume 673 cnf

Bore x Stroke 95 mm x 95 mm
Compression ratio 18:1

Number of cylinder 1
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Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental conditions

Item Test condition
Engine speed 1200 rpm
Load 0, 10, 20, 30 Nm
Intake air temp. 20, 50, 80, 120°C
Cooling water temp. 70°C
Gasoline (premixed)
Fuel .
Diesel (DI)
Lo 5.5 MPa (premixed)
Injection pressure
22 MPa (DI)
. TDC (premixed)
BTDC 20°(DI)
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Fig. 2 Effect of premixed ratio on BSFC and exhaust
emissions
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Fig. 3 Effect of premixed ratio on the combustion charac-
teristics at a 20°C of intake air temperature
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Fig. 4 Effect of premixed ratio on the combustion charac-
teristics at 80°C of intake air temperature

-

Fig. 4= 7]®2] 257} 20Nmo| 3 &7 %7
2 dxn

80°CRl 479 ol &E o] Wl e dangd
R ALAE TS YEh Aol

BT 37 FUFL TV =7 20°CA A
= 0.689g/str oL}, F7]25=E 80°CE 7HEE B
T AREEY Fag st T FrEE
0.584g/stro. 2 7+2:8kgiTh olol e} dgel IF
Fol 2 AsdE FrREE Y o}oa% Ao
2} 33 £V 3 =7t

7} g dAgel & t‘f} AAET A A LA
A7 #e] o Eded Ao s}]“* = @A E 77
o] whelA| 31 ) o
& wolm g} oj= %?}‘3}9}%}'01 F71
9} 7ol 9%k A A EEo AAE T sEY
Ase) Ggnrt A, 2 ) EF0)9
AR T AEF

Fig. 5%= 37151:7} 20°co]1 Jlgke] Bar} 7
&3} HC HHE Sl WS e Holc

Transactions of the Korean Society of Automotive Engineers, Vol. 12, No. 1, 2004 51



olFY - Y2 -

Engine loexd
~u~ 10N
. o — e~ 20Nm
e
800 &
% /.'.
2 a0 -
I o
?g 400 + /l-——-—l/
300 L o OB -®
l———“'TILT'I“ X”KN‘A 'A A dA
20
2000 -
»
..'g? 1500 }- /
-
éﬁm o
O sl o :.fQAO”"‘
* mﬂf‘ AU A

<

00 042 04 0.5 2]
MR

Fig. 5 Dependence of BSFC on HC emission (Tin=20°C)
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Fig. 6 Effect of intake air temperature on NO emission
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