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Numerical Simulation of Arrayed Microchannel Fluid

Flow and Coupled Heat Transfer

WU Shiwei,ZHOU Jianfeng, CHEN Yao

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract : The numerical simulation on the fluid flow and coupled heat transfer of arrayed microchannel heat exchanger

was performed by using FLUENT software. Three numerical simulation models such as constant wall temperature,

constant heat flux and fluid solid coupling were taken into account. The results show that the coupled heat transfer model

of both the shell and sheet fluid flow can exhibit the local temperature change of heat exchanger truly. The simulation

results are agreement with the actual situation and can provide a reference for the optimization design to microchannel

heat exchanger.
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Table 1  Main structure size parameters of microchannel exchanger
FERKEE/mm HE A/ mm BMAEREVR AR /mm SR /mm SRR PTRABUR R /mm YPRAR AIEE mm
43.0 0.7 9 5.0 1.0 il 0.1 4.3

2 mBRLEERAGIZHESK
Table 2 Main property parameters of sheet and shell fluid

A PEORE T/K B p/ (kg - m™?) tti}f&ﬁCP/(]-kg’l <K PREN/(W-m™' -K) W NFE w/ (Pa - s)
ok 350 971.8 4195 0.674 0.000 4
Bk 300 997.5 4180 0.605 0.001 0
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Figure 1 Geometric model of arrayed
microchannel heat exchanger
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Figure 3 Temperature field diagram of
three simulation models

3.2 tEREES

FIJH FLUENT ) Report i 81 nJ LA $i 454>
AT AP IRLIE P R RRGAL 2 S A O K , 27 1 3 A
PR AR I DR B A SAL IR BB Re 181K
UL WA 4 AR 3 Fhid At 264 AR D
JEYIBE Re BB KM, 76 Re <10° B, B REH 0
i FEE D/ ) P A, 0 T O A R Y 0 B X A
RE BN Rt i O O o A N DK = R B e e ]
AL CURLEE AR AR, 2 Re > 10° 1), B
& Re (R38N, AR T 0 BE TS /N, (ELIR/ ) A 32
Wk -2, F A T AR T A R R ATk 309 K
i E BER A A AR I DR 303 Ko B
Re B340, W5 20 26 A5 1E PG T 57 A PR L, 3
et R A 22 B A A8 0 R Rk 3 . SRl B A
T T A S EREIL D AR T A RE S TR A 22
HANEAT IS TEARIRIRY Re 1,3 Fhds 25 A b
EIIAEAET B R R e e TE PR B AR
W, TERE TN 2 /N

BRIk ARG AKXk =0Q/(A - T,) 5,
A, Q WAL AR, A Sy PR, T, % e 2
JEPE, S T SRRk 5 Re Z A9 % ¢
o MEIRAT LU Y, B f R i, 3 Fdn 52 2%



[#A%R - ']

KI5, F MEBHIIRARE RERSERNBERL 9.

330
b —a— WAL R
325 —— {E NN A4
u“ I —h— [EEER D %A
% 30t
E\ b
% 315 |
]:[ L
gé 310 |
kit I
305 F
3(X) 1 1 1 1 1 1 1 1 L ]
0 05 1.0 15 20 25

FiEHRe x107

B4 FRBoEETMEEK R 6Tl
Figure 4  Variation of sheet outlet temperate

T with Re
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Figure 5 Variation of total heat transfer

coefficient k£ with Re
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