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Effects of Vortex Generator on Heat Transfer and Entropy Generation in
Helical Mini-Channels with Rectangular Section
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Abstract; In order to investigate the effects of vortex generator on heat transfer and entropy generation in helical mini-
channels with rectangular section under turbulent condition, the numerical investigation of the heat transfer and entropy
generation in helical mini-channel with 5 types of vortex generator was performed by using RNG k-g turbulence model.
The selected vortex generator structures are a rectangle, a prism, an ellipse and two triangles with different placement
which having the same length, width and heigh. Under the conditions of heat flux 300 kW/m” and Reynolds number
4 500 ~12 000, the friction factor, Nusselt number, thermal resistance and entropy generation in helical mini-channels
equipped with different vortex generators and a smooth helical mini-channel were analyzed. The results show that within
the range of Reynolds numbers, the Nusselt number and friction factor of the five channels equipped with vortex
generator are larger than those of smooth channel, and the thermal resistance is lower than that of smooth channel. When
Re <7 500, the entropy generation of 5 channels with vortex generators are lower than that of the smooth channel, while
these trends is inversed when 7 500 < Re <12 000. Among several vortex generators, the rectangular vortex generator
showed the best rate of energy utilization.
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Figure 1  Structure of rectangle helical

channel installed with vortex generators
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Figure 3 Structure of vortex generator geometry
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