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Abstract : The RI gasoline engine having a sub-chamber had a high cycle variation due to the difficulty of the
residual gas scavenge in the sub-chamber. To solve this problem and improve the combustion performance of Rl

engine, we devised a method to inject directly CNG fuel into the sub-chamber. A DI diesel engine of single

cylinder was converted into a RI-CNG engine and an electronic control unit for the engine was manufactured. In

this study, the combustion characteristics of the RI-CNG engine were investigated with the injection timings and
air excess ratios at the load conditions of 50% throttle open rate and 1700rpm. As the results from this study, the
RI-CNG engine worked reliably under the condition of the ignitable lean limit of A=1.7 by showing the COVinep
below about 5%. And the highest thermal efficiency could be obtained in the injection timing that produced the
high imep and the low COVipe, at the same time. The CO emission concentration indicated very low values and

the THC and NOx showed an opposite pattern. With a view to improving the thermal efficiency and reducing the

harmful emissions, the proper control region of the ignition timing and the mixture ratio were nearly ATDC

20°~50° and A=1.4 respectively.
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Fig. 1 Cross section of RI-CNG engine cylinder head
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1. Test engine 10. Fuel tank

2. Dynamometer 11. Sync. circuit
3. Controller 12. Computer

4. Exhaust gas sampling 13. Air flow meter
5. Exhaust gas analyzer 14. Surge tank

6. Oy sensor 15. ECU controller
7. Lambda indicator 16. Rotary encoder
8. Fuel flow meter 17. Injector

9

. Fuel pressure regulator 18. Pressure sensor

Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Voltage waveform of encoder signals and

ECU output

Fig. 3¢ AR EAZ|Z Moo AL AEA
stolaly] olste] WA ZE AE TDC A,
A 9 A3 MNzo U AAYRF L eH=AH
zg ZA%F Aol I HE ug 2o,
AAE g AL 7] 25ms 5 pulling A
o] §AFI, o]Fo AztoA= He on-off7}
BEE holding 73] ¢loid& & + H. o
1gEP ol FFHE AYY 22FE
1, A5 Rz AojF e we Frlete AA
o HdS oAt Aoy FUAHNE Eo
Zolth,

AN

’

il
3

by

e A | e

3. o7 dit

31 37| EQ)o| wE P-6 ME2t

—
o
E

i x OH

2 AEE& 50%, 1700rpmollA 7|39 &
=1.0~1774A ¢ W3lo] 3 P-ox=9 FLA

=

5 —
0,
I A=1.0/ ATDC 20 ?(%c(.)Throttle open
A=12/ATDC 40 rpm
4r A=1.4/ATDC 40

A=1.6/ATDC 20
=17/ ATDC 20

Cylinder pressure, MPa

0 s [ S | 1 I s L i 1 1

-60 -45 -30 -15 0 15 30 45 60
TDC
Crank angle, deg.
(a)

40
30 A=1.0/ ATDC 20 . -

A=1.2/ATDC 40 50% Throttle open

A=1.4/ ATDC 40 1700rpm I
200k 2=1.6/ ATDC 20

*=1.7/ ATDC 40

Rate of heat release, J/deg.

0 ;
1 i 1 i 1 1
-100 -50 0 50 100
TDC
Crank angle, deg.
(b)

Fig. 4 Effects of excess air ratio on cylinder pressure
and rate of heat release at 50% throttle, 1700rpm
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Fig. 5 Comparison of imep with injection timing at

each excess air ratio
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