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Start of Injection Impacts on Performance of a
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Abstract: A numerical simulation was carried out on cylinder
flow, mixture formation and combustion process of a turbo-
charged gasoline direct injection engine, and then on the basis
of the test data about the break specific fuel consumption,
emission and combustion, an analysis was made of the best
time to start the injection on engine performance. The results
show in the case of 5 000 r » min~!, the injection started at
400° crank angle obtains an optimal mixture formation, when
it presents the best fuel economy and combustion stability
with distribution, the higher turbulence kinetic energy around
the spark plug at spark time and the shortest 10% ~ 90%
burning duration as well as the lower HC emission. While the
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best time to start the injection is retarded at 30° crank angle
with 2 000 r » min~'. When the injection starts in advance,
the wall film increases, and the decreased equivalence ratio
and the lower turbulence kinetic energy around spark lead to a
lower burning rate, so HC emissions, fuel economy and
combustion stability may go bad. The same situation occurs in
a delayed injection, the mixture uniformity worsens at spark
time because of insufficient mix, consequently engine
performance is deteriorated.
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Fig.1 Cylinder pressure of calculation and test

(computational fluid dynamics)i+E LIHSEA .
HeSGE 1 O R i 744, A A 2 .

230 1500
— RS
R
]
£ ) fa00 &
R R
o L {300 &
Hos) : ®=
210 ' - : 200
-360  -180 0 180 360
e fA/C)

2 #HSKBFEH

Fig.2 Pressure at inlet and outlet boundary
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Fig.5 Comparison between simulation and spray test
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Fig.9 Intake mass and mean cylinder temperature

FEE W 4R , BRI 2R & B R i K, SOT 460
HIRIMZE R B 1 SOIL 380 M4 1. 7%. X FE 2
TR AR (SR AS AR T A B B 34 K (IR 10D, DT 3 A
TRE T YR BT B A MR R, I R TV B Y AR R LA B
s, FEEBRMER R BRI S50, BB A S
SRR B XML KR e ok A JE B SR HE
B> BB b O R R 4 AR WSV DAY SR TH

99y

!
=N
[

—m— R R LAl

o
=3 8
Sosp N e mibmmREEE {as @
&® o
5‘?7- —30%
#Pﬁi \\‘\ %
§96- 15 5

95 ' ' ' - 0
SOI380 SOT400 SOI 420 SOT440 SOI 460
T H T 4R %1

10 #mEZEEHS RitRimaiES
Fig.10 Fuel evaporation proportion and cumulative

impinged mass

B 11 S AN ZISNR A Y B A6, 29
BUSGL HD AER E AR R ST T, °TRLE
SOI 380 MRWIRA R FEEF FREFOMER
RAESEIS), FEE MR, AT RRHMIE A B EtE
R R, IR A SIS b B T %, BLBEH 4R
BHZIAE 420° % M 2 o SRR T MHE U BRIRIE &
SEEHZ, XBUSHXRMZRBRERSR
R T KIG AR AR B8, H BN R T BE T f R K 5 3%
Bt & SHBLHER S AR 22 B AR R A
3.3 MBETEESH

KA R ESREZIRAERNE SR



4

BRICHE 4 BT 2 I 2 X Y B IR L B R A R 569

SOI 380 SOI 400

SOI 420

o o = W

SOI 440

SOI 460

11 RARAFRBESSBRIESH

Fig.11 Mixture formation equivalence ratio distribution at spark time
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