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Application of computational fluid dyns)vics in
design of heat exchanger of CC . laser

WANG Wenjin, WANG Youqing, ZHAO Heng, AU Yi, ZHAO Jiang
(College of Optical and Electronic Information, Huazhong University of >_icnce and Technology, Wuhan 430074, China )

Abstract: In order to get understand the process of the hear ex~nang'ng and flow field and design heat exchangers with
more flexibility, computational fluid dynamics was used to desigr the Leat exchanger of 4kW fast axial flow CO, laser. The
flow resistance of the heat exchanger is 154. 5Pa and its hi~a) tra-<fcr is 8888. 5W. The heat exchanger can ensure the long-

term stability of fast axial flow CO, laser. The research proves taat computational fluid dynamics theory can make the design

process of heat exchanger more efficient and accurate.
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Fig. 1 Gas circulation diagram of the laser system
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Fig.2 Finned-tube refrigeration heat exchanger
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Fig.3 Geometric model of heat exchanger
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Table 1  Physical parameters used for numerical calculation!®*

average molecular specific heat at coefficient of pressure of

weight constant pressure  heat conductivity

1943)/ (kg - K) 0.0943W/(m - K)

gas in

12.28g/mol 10. 4kPa
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Fig.4 Flow field distribution inside the heat exchanger with 5 X5 tube

arrangement

a—vpressure distribution b—temperature distribution
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arrangement
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Fig. 6

Flow field and temperature curve at centerline of heat exchanger
with 4 x6 tube arrangement
a—vpressure distribution b—temperature curve at centerline of

heat exchanger

MIEL 6 o LU th, Ak Ja B 254 1 e 58 A
BT ZATE AL (WL 4a) 2K 100Pa 7247, LAk
JEHeAA s PO EAL AR 0 AT AT 4 S A B
Btk oA, 5 H3A B pt B AR A, ol T i
HEE U™ 2 T P 1A T R ORIz
gy, R T IPECR, T LSS 2 BORIES 3 Bt 22 5
WA TER 1 Bro AR OO B S S K
Tl W Ik 2P DR eI 22 B/ o X U WD O ) Y
AR LG IR D8N BV MK AR 2 T e
AR T e TR R A B B o BT LA 4kW il DR
CO, HOLH BT e T A s o5
2.4 ZBWANEERITE 5XRWIIE

FT 256 28 2T T3 e AR B 4 T S A



32 L

PN 2014 4 11

BeAR 2B, A5 B0 IR I SRR A R AR, SR JE AR i 46
SRS T REURITEL AR A 25 W T L B A ) A i A
SRR o R D 2 B AR A Th R
DIAS ZIE FURD S 11 A He 5 (6L L 3 BEL A B 38 4 fag 53+ 5]
> 10394, 523Pa, 10240Pa, 154. 523Pa, 8888. 53W
HT 23828 23 B S 11 46 A8 O BEL A0 A8 972 7 4 331
154Pa,8915.2W, (b 17 i 5040 vl 0, oH B i A )
SERRPEBRL 45 R 5 200 0 SR B 25 SR AR
W) Fr o Bl T IR S ) 2 R T e AR
B2 AkW BHERIE CO, WS  EEHETT 48h J5HDE
WA S ENE T P,

B CP Serios Laser Panel .

i

F1  Cas iF?Dg G ’ F3 cnaicgs E F4 aet ’ F5 sSetup

Fig.7 Operation monitoring interface of CP4000 laser used hear ~x-

changer with 4 x6 tube arrangement
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