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Wind Tunnel Experiment Research and Optimization Design of
Car Radiator Heat Transfer Characteristics

TONG Zheng-ming, HOU Peng, LIANG Shu-jun, CHEN Dan
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: Experiments on ribbon-tubular car radiators with the same whole structure but different
wave distance were carried out in a heat transfer wind tunnel in order to obtain the cooling water
temperature and water flow at water inlet and outlet of radiator, the cooling air temperature and air
flow at air inlet and outlet of radiator, the dissipated,heat, the wind resistance and water resistance
and other related test data. According to the experimental data, the relations between heat
dissipating capacity, wind resistance and wave distance were analyzed. The water gate location
under different heat transfer conditions of radiator was discussed and the effects on heat transfer
characteristics and flow characteristics were analyzed and compared. Experimental studies on the
performances of double drain and single pipe belt type radiator were conducted and their resulte
were contrasted. Finally,on the basis of the experimental data and analysis results, the optimization
design of car radiators was presented.
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Fig.1 Normal temperature air system
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Fig.2 Structure diagram of water circulation system
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Fig.3 Material object of radiator and radiating strip
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b. SR 4 A E R E :4,6,8,10 m/s. d. HEAER AR Y e R 2 AN 1 °C .

. HUBEHUIARS HEK it . 43 51 R 4.6 kg/s., S RAE T AN [AIE A B B AN ]RGS 451N
HTAERSEHRKAIEI N 10° Pa, 1 bl G800 5050 5. s B #E o 3.5,3.2,3.0,
25 C BN 29.13%. 2. 8 mm P HCHAER Y & 0TS 30 A an 3 1~4 .

F1 BASFIIHEIE A(BMATIKEER 3.5 mm)
Tab.1 Experimental data of radiator A (the wave length of heat strip is 3.5 mm)

PERGHESE/(m e 571 fkyiht/ (kg e ™) BEOKIREE/C HKIRE/C #EXGERE/C HRGREE/C Hidd/kW  XUEH/Pa
3.98 4.00 84.60 77.86 25.20 76.10 112.75 149.23
6.06 4.00 85.10 76.18 25.25 71.64 149.21 274.45
8.00 4.00 85.70 74.99 25.45 67.67 179.16 421.47
9.97 4.00 85. 80 73.81 25.50 64.29 200.57 583.70
3.99 6.00 85.30 80.52 25.50 78.01 119.94 152.86
6.04 5.99 85.30 78.94 25.50 73.31 159.58 278.06
7.99 6.00 85.50 77.76 25.55 69. 24 194.21 427.36
10.20 6.01 85. 60 76.97 25.50 66.01 216.54 594. 88

F2 BUASRTIOHIE B(BUATIRES 3.2 mm)
Tab.2 Experimental data of radiator B (the wave length of heat strip is 3.2 mm)

BEXGEEE/(m = s™1) B/ (kg - s™1)  HKRE/C  HiKRE/C  BERGREE/C  mGREE/C W /KW KU/ Pa

4.02 4.00 83.00 76.18 22.90 76.00 114.09 160. 35
6.02 4.00 82.80 73.61 22.80 70.65 153.73 283.78
8.02 4.00 82.60 71.83 22.45 66. 29 180.16 432.14
10.00 4.00 82.90 70.84 22.80 63. 06 201.74 604. 69
3.99 5.99 82.90 78.05 23.05 76.83 121.70 159.91
6.00 6.00 83.90 77.36 23.65 73.35 164.10 289.51
8.02 6.01 84.10 76.37 23.95 69.73 193.96 445.81
10.01 6.00 84.20 75.39 24.00 66.44 221.06 615.43

*x3 BMAEETIOHE C (B IREES 3.0 mm)
Tab.3 Experimental data of radiator C (the wave length of heat strip is 3.0 mm)

BERGERRE/(m « s71)  gKiRE/(kg- ™) BEKEREE/C  dikiEEE/C #ERUREE/C HRIREE/C HdE/KW  XBH/Pa

4.01 4.00 79.80 72.82 19.75 73.10 116.76 186.14
6.02 3.99 80.30 70.84 20.25 68. 69 158.25 329.00
8.00 4.01 80.90 69. 66 20.65 65.02 188.02 499.41
10.00 4.00 80.50 67.98 20.85 61.34 209.43 690.03
4.00 6.00 81.30 76.28 21.30 75.75 125.96 191.35
6.00 6.01 82.00 75.19 21.60 72.02 170. 88 338.93
8.01 6.00 81.90 73.90 21.85 68.10 200.74 518.99
10.00 6.00 82.10 73.01 22.20 64.92 228.09 720. 85

R4 BARTHRHEIED (BHAFTIHER 2.8 mm)
Tab.4 Experimental data of radiator D (the wave length of heat strip is 2.8 mm)

WGEEE/(m e s™1)  HEKGE/ (kg s™)  PKIRE/C  dAKRE/C  #EXGEEE/C  HXREE/C HOAE/KW  XEH/Pa

3.95 4.00 80.60 73.61 20.60 74.72 116.93 216.45
6.01 4.00 81.00 71.24 20.65 70.99 163.27 393. 84
7.99 4.00 81.20 69. 46 20.70 67.12 196.39 598.25
9.92 4.00 81.40 67.98 20.55 63.94 224.49 826.78
4.00 5.99 80.30 75.29 20.50 76.09 125.71 224.46
5.96 6.00 80.40 73.51 20.65 72.12 172.83 393.39
7.97 6.00 80.20 71.93 20.50 68.30 207.51 605.58
10.03 6.00 80.70 71.14 20.35 65.55 239.88 849.33
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