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Effects of Inclination Angle of Vortex Generator on Fluid Flow
and Heat Transfer Characteristics of Heat Exchanger
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(Key Laboratory of Railway Vehicle Thermal Engineering of Ministry of Education, School of Mechanical Engineering,
Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: To improve the heat transfer enhancement performance of vortex generator, the inclination angle
of a delta winglet vortex generator is proposed. The effects of inclination angle in the range between —30° and 30°
on the fluid flow and heat transfer characteristics are numerically studied in the flow channel of plate heat ex-
changer. The details of the longitudinal vortex, vorticity, heat transfer and pressure loss in the flow channel are
obtained under different inclination directions and different inclination angles. The results showed that inclination
direction has apparent effect on the characteristics of fluid flow and heat transfer. There is an optimum inclination
angle with —10° for the best heat transfer performance. Heat transfer performance of vortex generator can be fur-
ther improved by changing the inclination angle. The maximum differences in Nusselt number and thermal perfor-
mance factor between different inclination angles are approximately 8.9% and 5.7%, respectively.
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Fig. 1 Schematic diagram of the physical model and vortex
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Table 1 Grid independence test

Grid number Nu Difference/% f Difference/%
436826 11.39132 ~ 0.210411 ~
624991 11.39047 0.01 0.211085 0.32
854398 11.39280 0.02 0.211588 0.24
1039138 11.38184 0.10 0.211503 0.04
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Fig. 3 Comparisons of numerical results with literature

results
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