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Optimization of Temperature Difference Field
Synergy of Radiator Based on Matrix Fan

WANG Hongechao , SHAN Xizhuang, YANG Zhigang
( Shanghai Automotive Wind Tunnel Center, Tongji University,
Shanghai 201804, China)

Abstract: Based on the cooling module of a sedan, five
different matrix fan configurations were designed, and a
numerical analysis of the effect of the different configurations
and the non-uniformity of cooling air mass flow on the heat
rejection performance was processed. The results indicate
that the matrix fan can increase the synergy number of the
temperature difference between the cold and hot medium in
radiator, with which the heat dissipation has a positive
correlation. As the cooling air flow through the radiator
becomes non-uniformity, the heat rejection of radiator
decreases. And with the increase of rotational speed ratio, the
decreasing amplitude gradually descends. Moreover, the
changes of cooling air mass flow in the different regions have
different weight factors on the heat rejection performance of
radiator, i. e., when the cooling air mass flow in the low

temperature region is bigger, correspondingly the decreasing
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amplitude of the heat dissipation and synergy number rises.

Key words: matrix fan; radiator; temperature difference

field synergy; heat rejection performance
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Fig.1 View of cooling module
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Tab.1 Diameter of different matrix fan configurations

AR RN AR E#2/mm
N=1 356
N=2 274
N=4 163
N=6 163
N=38 123
N=15 100
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Fig.3 Matrix fan configurations
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Tab.2 Porous media resistance coefficient of radiator
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Fig.4 Heat rejection performance curve of radiator
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Fig.5 Heat rejection capacity of radiator in different

mesh resolutions
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Tab.4 Equivalent rotational speed of matrix fans
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Fig.6

Temperature distribution of coolant in radiator



F12H

ERE 55 I FTHE R RS B RS A BLR 2 3 W Rl 1863

o 0. 708, AR RS K N=6 T, 5, B TSR T i

HFE 0. 803, B0 13. 4 %.

8.50r -0.850

8.25F 10.825
Z 8.00f 10.800 ¢
ﬂI]ﬂ%H 7.75 0.775 =
ﬁ 7.50F H0.750 3R

7.25F 10.725

7.00 L 1 L L L L 1 0.700

0 2 4 6 8 10 12 14 16
N Re ¢

T HABMARERSRNREEZHHEE

Fig.7 Heat rejection capacity and temperature

difference field synergy number of radiator
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Fig.8 Air streamlines in front end of vehicle
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Fig.9 Division of fans for different temperature areas
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Fig.10 Heat rejection capacity and temperature

difference field synergy number of radiator in

different speed ratios
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Fig.11 Schematic diagram of matrix fan control system
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