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Numerical simulation on heat transfer and pressure drop
in pimrfin trapezoidal and rectangular duct
ZHANG Li, LIU Song-ling, LIU Gao-wen

(Dept. of Aeroengine Engineering, Northwestern Polytechnical Univ. . Xi’ an 710072, China)
Abstract: A numerical study was performed to investigate the heat transfer and pressure drop characteristics in trapezoidal duct
with pirrfin arrays. Comparisons were made between trapezoidal and rectangular ducts. It is found that in the trapezoidal duct, low
velocity zone behind each pin is smaller and the endwall heat transfer distribution is different from rectangular duct hecause of the ef-
fect of the accelerating flow through the convergent passage. While the overall heat transfer in the trapezoidal duct is similar to the re
ctangular duct, the row average heat transfer is gradually increased along the streamwise direction, and the average Nusselt number of

the first row is much lower than that of the last row. The resulis also show that for a fixed Reynolds number the overall pressure drop
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in the trapezoidal duct is much higher than that in the rectangular duct.
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Fig. 1 Computational grids
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Fig. 2 Row averaged Nusselt number as a function
of the pin Reynolds number for the first pin row
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Fig.3 Overall Nusselt number and pressure drop
coefficient as a function of the pin Reynolds number
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{a) Rectangular duct

Fig.4 Vector field of velocity ( XY)
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™) Roctangilar duck (b) Trapezoidal duct

Fig. 6 Turbulence intensity distribution ( XY)
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(a) Rectangular duct (b) Trapezoidal duct

Fig.5 Vector field of velocity ( YZ)
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{a) Rectangular duct (b) Tmpezoidal duct

Fig. 7 Local Nusselt number distribution ( XY)
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Fig. 8 Streamwise average Nusselt number distribution Fig.9  Overall Nusselt number and pressure drop
coefficient as a function of the duct Reynolds number
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