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Abstract

Taking a 2.0 L four-valve port fuel injection gasoline engine as prototype, the low-pressure air-
assisted direct injection gasoline engine and its intake ports were developed and optimized by using CFD
simulation technology combined with steady flow test method. The 3-D simulation model of the intake port
was built with CFD software, and calculation and analysis were carried out then. The calculation values
were in a good agreement with the steady flow test results, and the data showed that the intake port
provided low intake capacity and high tumble motion. Analysis of 3-D flow field showed that there was
gas retention phenomenon in some areas. After structure optimization of the intake port with CFD software
according to the requirements of air-flow motion characters inside the cylinder, the tumble motion was
weakened by increasing the cross-sectional area nearby the valve stem to improve its intake capacity,

which also reduced the gas retention phenomenon.

Key words

I

51

POl HLEL YO B BT A 2R ((gasoline  direct
injection, fif F GDI) LA 8 BOHA I 28 5F 1 L R4 1Y
2l 3 PR HAE AR HE 5 T 1) DG 3, BN D R R ok
WIRHLE AR &R 8z —"

Wi HT: 2011 -06-29 & H . 2011 08 — 11

Gasoline engine, In-cylinder direct injection technology, Intake port, Design

PA—3 2.0 L P 00T kAl w8 5 7 AL o
BL, I AR e 25 Ul B i P b B o kRO TE
SR AL I R VR R AR B R A R A IR R
23U B BT AR BILR FH E 25  1) AR BE AR
gt , FBA IS IE B R IR A, 1 SR TR 2 Bl
i TP I 32 B ST 2 AR A9 il 22 T 1 AR s R T

[ G BRI R TR (863 1K) BE B H (2008 AATT AT 14 ) Fil K K 2 A RAHLIRA B % 1 5K B 5 Se o & Be Wy i H
TEE B HIED,OF5T 5, B8 F PRV H R A9 B 5T, E-mail: emhu@ tju. edu. cn



16 PN VI N G 4

2011 4

B AR BRI 45 4 BEAT B AL, LA
AR 0 L A I I 3l A K

AEEAER IR & 5 7E CFD fj &it
O T R ARTE R R 25 SE PR B ROk U 5L OF
L7 BV & FOBT HEATRLILTH AL DL IR IE Ok %
1S

1 ge ik GE O R R R & Bt - <A
fadm il , £ 2 B IE R 5 i 7 i AT RO 7E IR
PR PHFAEERRNE B SRR, R, h
TAOETAR L Fe e 4R AR EE DR B 30k 1A
HRE e ML A0 2 W 5 R A A 3 RS R M LA R
ko £ bR AR G B Ir iR AL T & S G,
RS, T LA e B R

AR Sk, i B K 7 %% ( computational  fluid
dynamics, fiiff CFD) 4/ T K ELKJE, FIENE
Mot R S 2 E B TH . WIR R WF 5818 40 3 I 3] 52
FIARB B o 3 Xof A0l P AR I 3l i B (i R AL T
ARAFIE N T Ty U AR S B 43 8] o A, S GE
TR AR G5 1 S8 e B IR A BT S8
5 ARG SR O AR, DN O & s ALk HE B Y
B 5 S R ARG o PRI AR R R B S
b R BEAR BT O s, 0 DA = 4 i AL Bt Oy
filh L DA AR S BB 2% 0 1 CAD R4, L
R B R

HALAE CFD Bl B Z4ERE B 5 i A
BLAES & L IEAE N & sh Lk =GB BF 58 9 0 7 19 o
2 HSEM=4HEEMN
2.1 #EKRERRAR

PA—3K 2. 0 L b WE 5 DU L 7K ¥ 153 2 3l AL
HEATE Ay SRR B SR RE R R S LR R S5
mk 1,

KB o8 A B0 R M CER K R S, 8

x®1 RHNERSH

Tab.1 Engine specifications
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Tab.2 Experimental results of intake port test
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Fig. 1 Intake port model
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Fig.3 Comparison of flow coefficients between simulation

results and the experiment
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model and modified model
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Tab.3 Comparison of flow coefficients and tumble ratio
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