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Influence of Injection Duration on High Power Multi-injection Gas Engine
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Abstract; The influence of injection duration on the mixture formation and combustion performance of
high power multi-injection gas engine was studied. CFD simulation was employed to study the different
effects on the mixture formation by adopting the structures of single elbow and twin elbows individually.
On the basis of the result, the twin elbows structure was determined to be used in the experiment. And
five different periods of injection duration were particularly designed. CFD simulation and combustion
analysis were employed to explore the influence of different injection durations on mixture formation and
combustion performance under the conditions of engine working in rated power while other parameters
remaining unchanged. In the experiment, the beginning time of each injection duration period was at 40°
after inlet TDC. In this situation the exhaust valve was fully closed, natural gas couldn’t directly enter
the valve. Moreover, with the quick movement of piston, the injection gas has strong disturbance energy.
These all help to promote the combination of natural gas and air. The results of CFD simulation and
experiment indicated that under the experimental conditions, when the injection duration extended from
5 ms to 10 ms, the cycle variation of combustion of the studied engine decreased obviously. That’ s
because the extended time could guarantee the disturbance energy which was produced by injection gas
being fully used, therefore, the mixture formation quality was improved correspondingly. However, when
the injection duration was prolonged to 12 ms or 15 ms, the flow rate of natural gas would be decreased

and the injection gas couldn’t enter the cylinder. Thus part of natural gas still stayed in the elbow, which
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reduced the quantity of the gas that can effectively develop the mixture and make the mixture thinner,

which was unfavorable for the combustion.

Key words: high power gas engine; multi-injection; injection duration; mixture formation; combustion
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Fig.1 Engine set-up and instrumentation layout
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Fig.2 3D model for numerical calculation
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Fig.6  Contrast of mounting position with

two types of elbows

2.2 AEWH LR

TERFESRAF T R CFD B4R 3 4 T IR RS 4
2 FPAS [l A7 Jr I HR 6 TR BTG D0, P T Oy BLAE 45
FHEA R SIS 60° CA B I IR R S0 28 IR
A oL, dr BT L T A SR BT AR, T2
WS A9 498 7 22 B ol s e A B e 3 ) T
CRIA A ) i A XS Bt 1 55 — A~ 23] (Bl B
Ab) BEARGHR A it 3 BURL N SRS R A AR
(19 DX SR AE KR IS 114 0 0 FH X Bk R 5 e R
IR MAR I S5 B 3 kAR JE i s 220 1) G A7 B[]
B, (Eeh T W 5 0 A sh AL AR B, HLGL P R 4141



513

Y A IR AR S X R T AR AR WL e B 0 A 347

BRI B 3 MR B R A S, = BUR
BeTT U6 I G0 N IR A R IR & 2 50 R R B R
l’§l7b7§7i<ﬁﬁ5<ﬂ“@9i$’3ﬁ R E IR S 60°CA B,

T A A TR T i 2 A0 T A 8 S R RS R TR
A AE 0L, i AL L RSO PR R 3 i B i
ABETTAE I 11 ST, 3 Fh 7 58 AT UAT R phe B
BT RATAE NIRRT ZN— DB THEARL A B )
ML, T RUE ST AR TR A SR M R TS
ST ST R I 2R F OBV 25 T JEE

0.044
8-832 0.038
0038 0.032
0.032 0.026
0.026 0.020
0.020 B
0.014 P N
0.008 e
0.002 0.002
—0.004 —0.004
—0.010 L1 o010
(a) RELEWN (b) XE L
7 A [ A 52 e o 3 B0 N L

Fig.7 Contrast of methane mass fraction between

single elbow and twin elbows
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Fig. 10  Contrast of peak pressure in different injection durations
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