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Intake manifold with integrated WCAC Thermal-structural Coupling

Simulation
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Abstract: Temperature field simulation of intake manifold with integrated WCAC was performed by
Fluent, and using Ansys to perform structural simulation. Meanwhile, use workbench to map the
temperature field to intake manifold, realized thermal-structural two-way coupling simulation. Compared
with real test results, the simulation results was very close to test results. The study plays an important role
in research on thermal-structural coupling simulation for intake manifold with integrated WCAC.

Key words: Integrated WCAC , Intake manifold, Thermal-structural coupling simulation

1. 5|5

HESBCE 2 WU SIS 2 — o FEBEE TRENREATI MR R, HHBER. ilE
e KA IE ROk A B E AL, UL HE R 6T A BT R R VML R R R, MR
SESMIEEEHEE S KET &, vt —PREEEENEREE, FNMGERENRE, FE
BB, SRR ATA R, R EEAZURSINIE R IR RSIHLS < BA A %
FE{RRAS A EE ., LA 48 WCAC (water charge air cooler) sdh A, i1 H<0E KRB
MBS I5], SRR HREE, RIS SEE, $#1m R 3 B oh = A
B, WIS EINL TR . TS K. S TEARLS . RS drdi m i i

AL CFD #9755, SR Fluent 23 B0 5 A SIS b v g sk OB IO A6 BE 04T
I E S BAETH R, RUEREES I SIME, RN Ansys BEATRERBUE SR 70 #r, B Ansys
workbench it FESZ WL RIS b, SIS & 7347 o I A5 RS S P S 06 A ) LL
BAIE 1 TSN E T BT AT RS I U ERA T, DA EE— B ARSI 1A

2. PR AR B 451 K CFD HUE TR ITE
2.1 AR R E S



2017 4 IDAJ-China 834

—FPEE R TR B R I S, AR E BRI, R EE AR, R
7% WCAC (water charge air cooler). FHEZEHIMWE 1 fs:

- [oee]

YYD = [

IO

Outlet Air

2

B 1 SRR A S B E5

2.2 CFD ¥k

CFD. CFD @i ARUiAR 715, HUEEF AT RN EE S 1=, & — T TRA KA 6 I iid %
&l CFD, (Computational Fluid Dynamics) , BU+FEFRARSh 1157, RIAAE 10—, fEIRR
22 DU TN TR, B R B B Ry i, WP 7 2 10 4% 25 el Rk AT O S e
THE NS 23 BB 7, AR R 8 o S o ] R

BRBE R R, RiE, AR E R =4EmAiiish, B Navier Stokes JifE, K
B RFRI T,

o Z—?}VP + PF +HVp

BN IT -

du__ég
p—= ax+ P X +HVpu

dv_722
p—= ay+ Py +HVv

dw_ 2
p ==L 1 o7 +uvw
at 0z

2.3 CFD FEEIZ T
fE CFD #AIF I fE,  BATEHABEA— D2 AL, K 2 Bk



2017 4 IDAJ-China 834

4 =
InletAir 2

Outlet Air

l

B2 SR a it R 2 AL A

fESRIE R, AR LT AR

oP
0X; Kﬁernz

P
*ui+Kloss*E*|u|*ui

Q: Flow Rate [m3/s]

Kperm: Instrinsic permeability [m2]
b : Dynamic viscosity [Pa.s]

ui: Velocity in the direction [1/m]
|ul]: velocity magnitude [m/s]
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Pressure Gradient [Pa/m]
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Use larger and coarser elements; then assign equivalent properties.

FEA Mesh for Heat Transfer FEA Mesh for Stress
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Use orthotropic material for solid fin elements.

Stress-strain relation for orthotropic materials
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9 Terms:
3 diagonal stiffness,
3 shear stiffness, and
3 off-diagonal stiffness.

Stiffness Matrix
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Runner Average temperature (° c)
Runner-1 55.40
Runner-2 55. 14
Runner-3 55. 31
Runner—4 55. 76
Temperature 1. 1%
distribution
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Runner Average temperature (° c)

Runner—1 58. 13

Runner—2 57. 54

Runner—3 58. 42

Runner—4 58. 12
Temperature 1. 5%
distribution
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