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Performance analysis and structural parameter optimization of

contra wing vortex generator in spiral bow-shaped jacket
WANG Lii, L1 Hongjun
(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to optimize the performance and structural parameters of the contra wing vortex
generator, the spiral bow-shaped jacket model with a cross-section center angle of 120° was established,
and three kinds of spiral bow-shaped jackets respectively installed with delta contra wing vortex generator
(DWP), rectangular contra wing vortex generator (RWP) and streamlined contra wing vortex generator
(SWP) were compared with those without vortex generator by numerical simulation. Firstly, the heat
transfer enhancement mechanism of the jacket with a contra wing vortex generator was analyzed. By
comparing the heat transfer enhancement and resistance characteristics, the comprehensive performance of
the three vortex generators was evaluated by using comprehensive evaluation factors. Then, the structural
parameters of the triangular vortex generator with the best comprehensive performance were optimized.
The results show that among the spiral bow-shaped jackets with a center angle of 120°, the triangular
vortex generator has the best heat transfer effect, and the spiral bow-shaped jacket with a triangular or a
streamlined vortex generator has better industrial application; the optimum length, height and spacing of
the triangular contra wing vortex generator optimized by orthogonal test are 32 mm, 8 mm and 40 mm,
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respectively, and the expansion angle of the inlet end is 120°. The results provide a certain basis for

selection and design of vortex generators in the actual engineering.

Key words: bow-shaped pipe jacket; vortex generator; heat transfer enhancement; comprehensive

evaluation; orthogonal optimization
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