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Affecting Factors on Combustion Progress in LPG Rotary Engine

Pan Jianfeng Chen Rui Fan Baowei Yao Jiaqi Xiao Man
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; The calculation model of rotary engine was established. Combined with the self-made program
in CFD software, a 2-D dynamic simulation of the combustion process of the rotary engine was made and
verified by using the experiment results. On this basis, the evolution process of combustion in direct
injection LPG engine was obtained, the combustion characteristic of the engine with the three
representative positions of nozzle were analyzed and the best installation position of nozzle was
determined. Then a further study was conducted on the effect of the injection time and injection duration
on combustion process in the rotary engine with the optimal installation position of the nozzle. The results
showed that in a given speed, fuel injection direction, injection speed, injection duration and spray cone
angle, the engine had a best injection advance angle that could lead to a reasonable distribution of
mixture gas in the combustion chamber, a high maximum combustion pressure, maximum heat release
rate and maximum pressure rise rate, a short combustion duration, and a high thermal efficiency. When
the nozzle located in long axis vertex, the stability and continuity of combustion was better than the other
two positions. The peak combustion pressure of the best injection advance angle was the highest. Under
the optimal injection advance angle and with the other conditions unchanged, the maximum combustion
pressure and maximum heat release rate appeared to reduce when changed the injection duration, but the
impact was not significant. The combustion characteristics were still satisfactory, and the peak
combustion pressure could reach to 6 MPa above.
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Fig. 1  Structure diagram of rotary engine

RAHLEY s AT TO 5458 3 600 r/min, 15[
2T (100% 1 fif ) , LPG B HeWE AR bE % IR A <Y
B 0.5, KEPLEASHIZE T P,

LPG IR Y T2 2 B 2 N B R T e, A SC ke X
(4 LPG R b A Be Al i, PR 330 vh LS e 1) 4
P ZH AN LPG,
1.2 Mgkl

¥ 7 R B HL AR, e 7 5 60 0K 22 )44 B Y 1R
8 2 BT RR L B AT AR AN W7 22 Ak, TR 3K — DX i
B B A WU DX R HE U BT AR 4G 2
ANAEBEE R RS A K 4 RO HLER 1 E 1Y

P46 WA K Dy 39 706 181 2 g 4RI AG MR 1A
®1 BTRINEESH

Tab.1 Basic parameters of rotary engine
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Fig. 11 Heat release rate of different injection advance

angle when the nozzle is located in A
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Heat release rate of different injection advance

angle when the nozzle is located in C
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Fig. 18 Comparison of the peak cylinder pressure

in different fuel injection durations

P19 N [ W5 S 4 5 300 b e B4 5 0 g
Fig. 19 Comparison of heat release rate in

different fuel injection durations

0083 0427 0:19 0255 032 0386 0452 0.9 0.586 0854 0.722 0791 0861 0931 1002 1,073 1.145 1248 1.705 244 0063 0427 0119 0255 032 0386 0452 0549 0.585 0654 0722 0791 0861 0931 1.002 1073 1445 1218 1.705 24

32°CA

43°CA

54°CA

®

Pl 20 AN [ W68 S5 4R 0 0 IR R o 2 P TR A 00 A LA

Fig.20 Distribution of mixed gas in combustion chamber of different fuel injection duration
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