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Abstract: Based on a 1.5L hybrid turbocharged direct
injection gasoline engine. The effects of different inlet
structures on in-cylinder steady and transient tumble
intensity and combustion performance were studied by
using steady-state inlet test bench and 3D simulation tools.
4 different kinds of inlet were designed in this research.
They were compared on a steady-state airway testing

system with the simulation results. The in-cylinder
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transient tumble ratio, transient turbulent kinetic energy
(TKE), velocity distribution, air/fuel ratio and flame front
of different inlet crank angle were calculated by
simulation. The results showed that higher tumble ratio
would improve the in-cylinder fuel air mixing and increase
the average TKE at ignition phase, which affected the
flame propagation velocity. Then it affected the in-cylinder

combustion and performance of the GDI engine.
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Fig.1 Comparison and measurement position of
four kinds of airway contour
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Fig.2 Comparison of airway section
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Fig.3 Different schemes of airway core box
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Fig.4 Steady-state blowing test bed

KA ARSEANE 1 PR, L8R A1 5T
BRI RV R Sl AR L 11,5, ik
BIMLIE T 0T AR I B AL 4 42 1 S 3K 1 2
) B AT T BREIE R T AN S5 3L 1 1) Masking £ AR
IR TH ISR TR

®1 RINBH

Tab.1 Engine parameters

HARSE R S8
H 1.5L
W W E
F 45 H 11.5
B4 X A7 74mm X 86. 6mm
77 = HNARELLA
WE3H 1 g 35MPa
EGR R 8

2 REXBEMELERSH

1 I HE B AR A WX 45 R S B AR S
CFD f FLA5 R, AT R M A ] U 254 0 7 <
Uit AR ORI AR IR LS AR L

PEETR A CFD 23 B J LA AR B — A0 65 1<
TR T AR R TR L 2. S ARG A

PUETE RS RS . PGB = RSB i
Sl R S R S SEE R RE ST
FRERAARES T, TR = A e —e
BT 5 BT R %) 1 ) R B A5 ok F SIMPLE
TR 5 28 (B DA SR FH Pt 22 0 =X 5 1 B T 0 SRR
FH2A8 38 TC W R | BEYE N 300K 5 Ry 1 3 A 7 0 B (X fefi
FHA AR A, DD TS ] SR R T R FIOkT
NFZIATA R, SR IE R 5 2L, SE T
KRFE 20 R 2EBEE A 7. 84kPa'™,

XFFAGE PR ik, PR R Ricardo
FEV . AVL M SWRI % A TP, ] N 3 )
W Z 1 & Ricardo M AVL ¥k (HHAT FEV Jrik
B . Ricardo fl AVL it —< 117
PR AE M RO IS T B NN 52
B, PRIk i B 22 1) e S AR B EA T
Hr M FEV ik REO TR R DGR NS % H
7, PRI A i T 2 B PR S e TR S R B
ML VCBC A3 PR, 2L R S R Ut 2R Y%t
FHUMERETT R UL 2

it LRI TS EE I R E A RR R
FIFHARR T (SfE ST TFHRE A 0. 35 AT T8 fe /NI
BT AT, i KRBT R LR N S % HiE,
TR TR 0. 5 A5 ET A2 Ao, nigl 5 s .

VAR

E5 #ASCFDHSEHEITFNFETEE
Fig.5 The schematic diagram of numerical

evaluation method for steady CFD inlet
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Fig.6 Comparison of flow coefficients between
steady state test and simulation analysis of

airway under different lifts
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