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Operation region of ethanol SI-HCCI-SI combustion mode engine
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Abstract:In order to investigate the engine combustion mode switchover between the spark ignition

(S combustion and the homogeneous charge compression ignition(HCCI) combustion, a test engine

was developed from refitting the ZS1105 series production diesel engine by modification of the

compression ratio,the fuel supply system,and the intake system. By means of the adjustment of the

intake charge preheating, the dual combustion mode switchover was realized smoothly on the test

engine, which can be used as a platform for investigation of such combustion mode switchover. The

criteria to distinguish the upper and lower boundaries of HCCI combustion were defined and the

operation regions of the ethanol SI-HCCI-SI combustion modes were obtained.
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Fig. 1 Schematic of heater operation principles
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Fig.2 Schematic of intake system
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Fig.3 Schematic of experimental set-up
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Fig. 4 Voltage outputs of knock sensor with without
knock at 1200 r/min

3 g R

N T AEREHHLTE ST 7R B9 TARR S fefd
e E B KR T AR Bk CUILIET 5)

BHHTICA

5 RARETA KL E
Fig. 5 Map of ignite advance angle



+ 512 -

THRRXFFROT F R)

% 37 A

Bl 6 & DLk shHLEE 3 n AT 398 0%
BMEP % /& i) 2, B2 4% B SIFHCCI-ST B9 T /E X
. R AT, 2 HCCT B 6% Y f gy 1 FR
BEIT 0.5 MPa, B A S F Ik 7= A 58 B 1) 48 7%
BRBE  HCCT K& far 1 R BN 0. 1~0. 2 MPa,
RA SRk S5k k. 2 A HCCI J5 X
P 3] S1 7L,

1.0
0.9F
0.8] //;'R
0.7F
0.6

T T 1

0.5

7T

BMEP/MPa

0.4F
0.3F
02l
0.1 SI

0‘0 1 1 1 1 Il 1 L ]
1000 1100 1200 1300 1400 1500 1600 1700 1800
n/(r-min")

6 ZEEHAF} SI-HCCI-SI TAEX 13
Fig. 6 Operation regions of ethanol SI/HCCI combustion
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