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Numerical Analysis and Optimization of Internal
Flow and Heat transfer at Cooling Jacket of
an Engine Based on STAR-CCM+
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Abstract Numerical simulation of internal flow at cooling jacket of an inline 6 cylinder engine has been
employed in this article. The result is shown that the flow in the valve bridges is low and the most velocity
vales are below empirical design guidelines. And the flow in the upper side block water-jacket is low and
the stagnant zones accrue which are bad for cooling. In order to improve the deficiencies of the water jacket
design, we modified the size of cylinder gaskets and water holes fed coolant in and around between
cylinders based on the original scheme. It is found that the velocity of valve bridges is remarkably increased.
In the optimized water jacket the stagnant zones are basically eliminated and uniformity of flow distribution
in block water jacket has been improved.
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FHF%E |8 |8 |9 [12]10]15|13|15|15|15 |15 |15 |11 |11
k%< |6 |6 |6 |8 |8 |8 |13|15|15|15 |15 |15 |13 |13




2012 4F IDAJ—China = EF i S04

K 2 Bt r EIAOK R E

2.2 MRS
KSR FH STAR-CCM+ [ 45 1) 22 TEIAA oA R AR SR AT AR RS )43, 3 L7 T 408 X R B3 (X It 47

TInE, SRR ER LI N68TT . IR T KBRS .

K3 T RKETE MR

AR SR S O HE ] JE 1] (R S B2 X it UM S 2 X, Sl U e R R R S
DCE AHE M BB D, MR R S HE T BRI R S B IX N ex-ex 21X, WnE 4 . 9 1R
BT FT5 R A BT R, R R DGR, MR U5 R E . AR P

K4 BRXREE

3 VISR R KA &AM

FERTH S, SRR R A, e B E U € 7 80 AN IR BEA T A28 40D A
PR RER R AT, JREBLA JUKAEKE W RGR SRS 2 = 4EAN AT IR 46 FORs PR i s, R
FH o> R A R Ag, AR T K — e il A, RS RE T, SRS RE . ST e,

RERTTIENK — & paoprpeis o



2012 4£ IDAJ—China HEH AL

A RS BUE AR LE Le ML AR 2 T, 162kW/2300r/min, 7KZEJiLE N 240L/min. S57K3E H
FURH I PRI A 50 /K EER B R B Aok A, /K AR B2 Ve O 363K /KB HIK 458
DI Fo A o BETRIA TS AR T B BETHTIEL FE 3% 10 75125, HLIIA HI 3 E D 373K, SR /K% 373K,

KB 2 AN X, AR BT K DTN EE 15 393K, HoAthi 43y 383K

RHKET R R
4.1 HEEZSHT
N T PN BEEAIE YRS, X S DA FEREAT T IR, 1B 5 R T RN ML) ex-ex Sk
DX )3k 2 AR AP B AR A 22, AT PP a] IR SR 55 2 X183k 2 e 2 o o 36 AR 0 38 I R 45 A
A2, KRR LA H 2 L B IX T A K, 16K, 3~6 HiLE B AR K A

o 1.20E+00
>
5% 1.00£+00 (=
3 E ~—
T Y 8.00E-01 —1fiT
<2 N—Q &1
91 € 6.00E-01 2

o]
g3 4.00E-01 [ s

> X -
%35 —afr
83 200e01
£ g & — 5T
3
v 0.00E+00 o Gl

0 200 400 600 800 1000
iteration

K5 J5 7% ex-ex S DR i 2%

2 MK I LW T RESH T REGLARX PP EE, RIEKERRXEIER, N
FLUITHEREKRE, 6 MK ex-ex SRR FUEBMK, 2-5 GLEEM 52X K WAL, 3-6 G
P S R X AR AR A, TE V2 2 2R

PR 2 536 3 R, @I B ELEOKILIIRAT, B0dET7 % 6 ANMHLIY ex-ex &2 X H S 3]
TR R, JCH R SR R B, R SR S DX B AT AR /S, (B R 43 S g
XIH LTS3 T i

F2 7 REL# A BIEEE (m/s)
Cylinder 1 2 3 4 5 6
HAMESZX | 0491 | 0314 | 0123 | 0.135 0.462 | 0617
ex-ex & gEX 0954 | 1.017 | 0771 | 0475 | 0457 | 0.297
HAMS4EX | 0640 | 0.631 | 0478 | 0.290 0.076 | 0.130

R 3 Bt RiLE & BRXEE (m/s)
Cylinder 1 2 3 4 5 6

A M EZX | 0440 | 0.583 0.518 0.173 0.727 0.830
ex-ex EZEX 1.026 | 1.081 0.937 0.614 0.631 | 0.410
HAS M2 X | 0.667 | 0.686 0.621 0.364 0.112 0.185
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