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Combustion Characteristics of Premixed Charge Compression Ignition Diesel Engine

ABSTRACT

A homogeneous premixed charge compression ignition engine has been experimentally studied for the
reduction exhaust emissions of diesel engines. In this study, the gasoline fuel is injected into the intake
manifold to form homogeneous pre-mixture in the combustion chamber and then this pre-mixture is ignited by
small amount of diesel fuel directly injected into the cylinder. In the premixed charge compression ignition
engine, NOx and smoke concentration of the exhaust emissions were reduced simultaneously as compared
with the conventional diesel engine. The combustion characteristics of premixed charged diesel engine such as
the power output, the rate of heat release, and the other characteristics are discussed.
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Table 1 Specification of test engine

Item Specification

Type 4 cycle single cylinder diesel engine

Combustion chamber Direct injection

Output(PS) 10

Engine speed (rpm) 1,200

Number of cylinder 1

BorexStroke (mm) 95%95

Compression ratio 19

Gasoline injector  Heat

(Low pressure)  Exchanger

Diesel fuel Intake air
Exhaust gas iniectoy <
—
Combustion analyzer
T [
; =
O L | =
S0 Ciooe
[ gm0
Crank angle
Gas analyzer
(CO. HC, detector
NOx, Smoke) —— 0
nsooo o

Oynamometer
controller

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

Diesel
Fuel . . )

Gasoline (premixed fuel
Engine speed 1200rpm
Intake air temp. 50°C
( Coolant temp. 80°C
[ Premixed fuel ratio 0, 40, 60, 85%
J Engine load no-load, 4-load, #-load
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Fig. 2 Effect of premixed ratio on the combustion pres-
sure at no load condition
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Fig. 3 Effect of premixed ratio on the combustion pres-
sure at 1/2 load condition
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Fig. 4 Effect of premixed ratio on the rate of heat release
at no load condition

H10A M2z, 2002 1



0 - g

60

—— Diesel
5 %f ['\ I — - MR 40%
2 o — - MR60%
3 o By e MR 85%
o F
5 *f N
[ | L'\:\ :
® 20 L
3 ! :\\
L .
5 ;
2
3]
©

-10 - .
320 340 360 380 400 420
Crank angle (deg)

Fig. 5 Effect of premixed ratio on the rate of heat release
at 1/2 load condition
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Fig. 6 Effect of premixed ratio on the flame development
duration
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Fig. 7 Effect of the premixed ratio on NOx emission
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Fig. 8 Effect of premixed ratio on soot emission
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Fig. 9 Effect of premixed ratio on HC emission
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Fig. 10 Effect of premixed ratio on CO emission
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