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Fig. 1 Schematic of tube bundles of two staggered models
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Tabel 1 Heat exchanger working condition
onder different aerodynamic state

HEBR SE HWE ADSK AOSKR AQDEKR

OHEH  (Pa)  (kg/s) BEK) EHE(kg/m’) HE(m/s)
0.9 4.0X10° 330 354 3.93 6. 85
1.6 2.0X10% 115 384 1.81 5.18
2.0 1.0X10°% 50 444 0.78 5.21

2 REBHBEUEEZWERSH

2.1 RAFREREAERE

FIFARSEHEAC B, RN = RB T
RETRXHRBUEEBR T LELY. ERERAE
BROBEHM.ERARBEEZ KER /A, M=0.9 B %
BEAKN99.9 W/ (' « K),M=2, 0 BHERRBRA
5.4 W/(r - K), XREANRITEBEMEHERD
BRI/ » PRI 28 N ST BEw/D , ST
FEMN—ERE LA URMNSEYF5RAE KEM
B, FESE MR TRANR SRAEVERE
BB, B AL HRERA BRI RBSEZE /D,
RAEZEG T RERREMEILR B D #BE KT
B, BFAQREMSTEHELL, FE6HET,
DS ARE BERK /N, M=0.9 it B ER K
k1 338.6Pa,M=2.0 B} Bk K 65. 79Pa,
2.2 EHAAKW

A M=0. 9 Bt g T 50 K 0, XF B0 7 A (] 6 4 kO
AT T XL E 3 S T AZHBEATHRE
E R REHRKHE,

fE 3 W AP ET R TR, ST HE
THERMGHERTARMATHE NS ER,
HEREBRROZIARHHR . AR TFERSM
B R 3 B R R B R, MAMSEFIR
EERREERMALTEENSS, REY KREXE
MEFAREHESENREEATED, BHE
HREHEHSEHEREFANE L, BRERK
HRWE 2 R,
2.3 SHMRAHEERW

U M=0.9 TRI . BR/RAECEHEREHKK
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Table 2 Simulation results of heat exchanger with different tube arrangements
HE (m/s) 1’ (K) R (kg/m*) [ 3-F 3¢ BESR
A AQ #o AfA Ho AQ il (W/(m? « K)) (Pa) EHRAN
A HE R 7 6.72 354 338.4 3.94 4.12 99.9 338.6 3.51
BB b 7 6.75 354 339.9 3.94 4.10 94.5 308.0 3.19
%3 FELEAARTHRIFBERULER
Tabel 3 Simulation results of heat exchanger with different structure
HE (m/s) 18 (KD & B (kg/m3) [ F 3.4 BE#K
LE 2 A0 Hma AH Ha A Ho (W/(m? - K)) (Pa) BH RN

Bh 6mm 7 6.72 354 338.4 3.94 4,12 99.9 338.6 3.51
284 4mm 7 6. 68 354 336.7 3.94 4. 14 78.3 407.2 4,22
aAkn 87 7 6.72 354 338.4 3.94 4.12 99.9 338.6 3.51
LV =ik 7 6. 69 354 337.9 3.94 4,12 89,7 378.3 3.92
e [>-23 7 6.72 354 338.4 3.94 4,12 99.9 338.6 3.51
e -] 7 6. 62 354 334.7 3.94 4,16 129.9 333.3 3.45
AH 5m/s 5 4,76 354 335.9 3.94 4,15 85.2 184.1 3.74

Tm/s 7 6.72 354 338.4 3.94 4,12 99.9 338.6 3.51
R

—
=3

10m/s 9. 64 354 340.7 3.94

4,09 118.4 652.3 3.31
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Fig. 4 Schematic of one row tubes
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Fig.5 Theoretic calculation model of tube

bundles with different infall design
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Fig. 6 Temperature distribution of
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Q25500 2. 38K.2. 56K St R it K E X,

PEEMEODRENERH AL OBRES NN
0.07K.0.02K. Bt HHFMBERMULERFE/M
LoRAERHEARNBRESE, T RARITE R
X OMEEREFE I,

£4 RTHBUOBFHIBHBESRNERITHER
Tabel 4 Temperature uniformity compare after heat exchanger

between numerical simulation and theoretic calculation

BAERAL ARHH
Al A2 Bl Bz Al A2 Bl B2

Ho

351.29 348,91 350, 12 350.05 351. 44 348. 88 350. 17 350. 15
B (K)
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Fig.9 Numerical simulation model with longer exit duct
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orientation contribution in different exit section
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Investigation of heat exchanger design
for continuous transonic and supersonic wind tunnel

ZHAO Bo'?, LIAO Da-xiong'?, CHEN Ji-ming'**1, FU Cheng'*
(1. State Key Laboratory of Aerodynamics, Mianyang 621000, China;

2. Facility Design and Instrumentation Institute of China Aerodynamics Research and Development Center , Mianyang 621000, China)

Abstract; The research work is focused on performance of finned elliptic tube heat exchanger used in wind
tunnel. These jobs include engineering calculation and numerical simulation of air flow and heat transfer.
The major influence factors, such as structural parameters, heat transfer tube material, flow condition, are
discussed in detail by numerical simulation. The results indicate that structure parameters of heat transfer
tube bundles have significant impact on heat exchanger performance. And heat exchanger performance will be
improved greatly without increasing pressure drop by using metal with high thermoconductivity coefficient to
produce heat transfer tube bundles. A group of theoretic formulae are established to calculate temperature
distribution of airflow out from heat exchanger, and the results accord well with that of numerical simula-
tion. It indicates that temperature grads augments along with the increase of tube row number, but the tem-
perature uniformity will be improved greatly by designing the entrance of cooling water properly.

Key words: continuous wind tunnel; heat exchanger; heat transfer efficiency; pressure drop; quality of
flow field



