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Numerical and statistical study of cylindrical heat sink performance with interrupted

minichannels and twisted vortex generator

R. Deriszadeh?!, A.R. Falahat?*
! MSc., Department of Mechanical Engineering, Mahshahr Branch, Islamic Azad University, Mahshahr, Iran
2 Assist. Prof., Department of Mechanical Engineering, Mahshahr Branch, Islamic Azad University, Mahshahr, Iran

Abstract
In the current study, fluid flow and heat transfer characteristics of water flow in a cylindrical heat sink with
interrupted minichannels and twisted vortex generators are numerically evaluated. This study focuses on the
determination of the influential design factors and their optimum levels. The design factors were selected at four
levels comprising the angle of the vortex generators, twist angle of the vortex generators, the Reynolds number
and the spacing of the vortex generators from the beginning of the interrupted section of minichannels. The
output parameters in this study are included the Nusselt number, the Fanning friction factor and the total
hydrothermal performance factor. To investigate the effect of design factors on output parameters, Taguchi
statistical method with L16 orthogonal arrays and analysis of variance was carried out. The results demonstrated
that the vortex generators, the Reynolds number and the spacing of the vortex generators play a vital role in JF
with the contribution ratios of 61.59%, 11.89% and 19.22%, respectively. The twist angle of vortex generator
has a small contribution to the output parameters. The optimized model is improved by 100%, 16.8% and 94%
for Nu, f and JF, respectively, compared with the original model.

Keywords: Cylindrical heat sink; Interrupted minichannel; Twisted vortex generator; Taguchi method; Analysis

of variance.
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Design Sum of Variance Contribution
factor squares (SS) V)
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C 3 0/2457 0/0819 0/25%

D 3 4/4025 1/4675 4/46%
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B 3 0/000092  0/000031 3/08%
C 3 0/000021  0/000007 0/70%
D 3 0/000062  0/000021 2/09%
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