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Effect of Different Structure of Vortex Generators on Heat
Transfer and Entropy Generation in Helical Channel
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Abstract ; In order to study the effect of different vortex generators under constant heat flux on heat transfer and entropy
generation of the fluid that in the turbulent state in helical channel, a numerical study was carried out to investigate
smooth-wall helical channel with same volume of vortex generators of hemisphere, cylinder and cone by using RNG k-g
turbulence model. The condition of the simulation includes an inlet temperature of 298 K, the inlet velocity ranges from
0.5 m/s to 1.0 m/s, heat flux of 50 000 W/m’, and the working fluid is room temperature water. Under this condition,
nusselt number, poiseuille number and performance evaluation criterion (79) of the four kinds of helical channels had
been studied, and their entropy generation had been calculated with the second law of thermodynamics under turbulent
state. The result shows that, under turbulent state, three kinds of vortex generators had little effect on the nusselt
number, poiseuille number increased, and values of 7 are close to and less than 1, the total entropy generation
increased, and decreased with the increase of reynolds number. In conclusion, the change of the structure of the vortex
generators in helical channel had litile effect on heat transfer, but the entropy generation increased significantly.
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Figure 1 Three different shapes of vortex generators
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Figure 3 Comparison of nusselt number between
calculated data and empirical data
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Figure 5 Nusselt number vs Reynolds number of four

helical channels installed with different vortex generators
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Figure 6 Poiseuille number vs Reynolds number of four
helical channels installed with different vortex generators
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