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Air flow and heat transfer performance test of automobile radiator
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Abstract: In order to explorethe flow pattern and the coupled heat transfer characteristics of
external airflow field and internal fluid flow of the engine radiator, an engine cooling system
test-bed was built and the 465Q engine ribbon-tubular radiator was selected for an experimental
research. The axial velocity distributions on the surface of the radiator and the outlet of the

wind duct were obtained by measuring andcalculating the static pressures of each 15 measuring
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points on the front and the back of the radiator, as well as the total pressures, the static
pressuresand thefan shaft powers of 8 measuring points on the wind duct outletat 8 kinds of fan
rotational speed. At the same time, the study synchronicallymeasured the physical
parametersof the radiator, such aspressuresand temperatures at the inlet and the outlet, and
conducted the frontal thermographyof the radiator, under the definite conditions of influent
flow ¢,=1. 8 m’/h and inlet water temperature t, =85 ‘C. The study then plotted curves of the
surfacepressure, the velocity distribution, as well as the heat transfer characteristicsofthe
radiator changing with variable fan speed, and fitted a series of function equations. The results
show that with the increase of fan speed, the airflow rate and the average airflow velocity
increases, the heat dissipation tends to increase at first and then decrease. The analysis data
shows that the average airflow surface velocity and the heat dissipation of the radiator
approximately meet the similar conversion relationship of 1.7 times.

Keywords: automobileribbon-tubular radiator; air-field property; variable speed; thermography
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Table 2 Main measuring instruments and accuracy
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Table 3 Measurement data of axial airflow velocity on wind duct outlet
B W v/ (me s D)
KA
W R/mm o, 1096.3  1500.8  1901.4  2301.7  2699.7  3100.4  3501.1
r/min r/min r/min r/min r/min r/min r/min r/min
C, 47 0 0.39 0. 87 0. 96 1.41 2.34 2.70 3.32
C, 71 0 0. 95 2.70 4. 05 4.70 5.24 6. 88 7.69
Cs 95 0 1.91 4. 47 6.47 7.73 8. 64 10. 22 11.99
C, 119 0 2.70 6.33 9. 54 11.53 12.52 14.47 16.12
C; 123 0 1.11 2.61 3.78 5.31 6.99 8.73 10. 65
Cs 130 0 0. 66 2.16 3. 36 4,83 6.57 8. 28 10. 17
C; 137 0 0. 54 1. 89 2.97 4. 50 6.33 8.04 9.81
Cy 144 0 0.42 1. 24 2.79 4. 26 6.09 7.77 9.57
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Table 4 Measurement and calculation parameters of fan varable speed performance

n/(r+min ') P/W m%%%’%ié’l\ﬁ/ﬂ] mﬁaﬁl\@ﬁﬁﬁmfﬂ% q./(m® « s 1) v/(mes )
1] JXL 3 43 A R A 1] JXU 32 53 A R A
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1 096.3 4.1 vy, = 36. 354r—1. 600 v = —31.29r+4. 859 14 0.108 1.071
1 500. 8 8.0 vy, =75.646r—2. 687 U = —62. 14r+10. 253 6 0.197 1.954
1901.4 14.3 vy, =117.813r—4. 531 v = —48.0071+9.633 0 0. 296 2.937
2 301.7 22.2 v, = 139. 158r—5. 211 v = —49.71r+11. 261 8 0. 381 3.780
2699.7 34.1 vy, =141, 400r—4. 552 Uy = —42.00r+12.102 0 0.461 4.573
3 100. 4 49.9 v, =161. 088r—4. 802 U = —44.57r+4,155 2 0.543 5. 387
3501.1 69.5 vy, =117.900r—4. 987 Vw = —51.43r+16.915 7 0.627 6.220
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Table 5 Radiator measurement and calculation parameters

n/(re+ min ') t,/C At/ C Q/ (k] +s™H P/W t./C
753.2 84.0 1.0 2.028 3.9 79.0
1096.3 83.1 1.9 3.853 6.1 71.4
1 500.8 82.0 2.8 5.678 10. 0 67.3
1901.4 81.4 3.6 7.300 16. 3 64.2
2 301.7 80. 7 4.3 8.720 24.2 61.8
2 699.7 80.0 5.0 10. 139 36. 1 60. 6
3100.4 79.7 5.4 10. 950 51.9 59.3
3 501.1 79.2 5.8 11. 761 71.5 57.2
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Fig. 11 Radiator heat dissipation performance curve
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