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Improvement and analysis of heat exchange performance of

vehicle radiator module in virtual tunnel

LIU Jia-xin"?,QIN Si-cheng' , XU Zhen-yuan',ZHANG Ao', Xi Yu', ZHANG Xue-lin'
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China; 2. Road Machinery
Division of Xuzhou Construction Machinery Co. » Ltd. s Xuzhou 221000, China)

Abstract; In order to improve the vehicle radiator capacity and keep vehicle reliable, three new
improvement schemes were proposed on the foundation of former research. A 3D model based on the
drawing from manufactures was set up. Heat exchange model was used as substitute for radiator
module. Each improved model was simulated in virtual tunnel with commercial CFD software. These
schemes were assessed based on the simulations. The results show that all of three schemes could
enhance radiator performance. Addition of air exits near muffler has the best effect. Compared with
original model, the intercooler, water radiator and oil radiator of the improved schemes could lower
the thermal fluid outlet temperature by 14.48% ., 1.39% and 2. 28% , respectively.
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Fig. 1 Engine cabin three-dimensional model
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Fig.3 Temperature contour of radiator module at

cooling fan center of improvement model
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Fig. 4 Pressure contour of radiator module at cooling

fan center of improvement model
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Fig. 5 Temperature contour of engine cabin at cooling fan

center symmetrical place of improvement model
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Fig. 6 Temperature contour of improved air exit
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Table 1 Outlet temperature of thermal fluid in original

and improvement models
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Jili 60.56 0 93. 94 0 67.67 0

M1 59.46 —1.82  93.55  —0.42  67.31 —0.53
Mt 2 61,65 1.80  93.47  —0.50 66.83 —1.24
k3 51,79 —14.48  92.63 —1.39 66.13 —2.28
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