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Heat transfer and flow characteristics of low aspect ratio

pin-fins in cooling channel

WANG Long-fei, WANG Song-tao, LU Shao-peng,
LUO Lei, WEN Feng-bo

(Aerodynamic Research Center of Engine Power,
School of Energy Science and Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: Numerical simulation was conducted to investigate the heat transfer and flow
characteristics of low aspect ratio cylinder pin-fins arrays in turbine blade trailing edge cool-
ing channel, and analyze the action process of inlet Reynolds numbers and pin-fins spacing on
channel heat transfer and flow. The result shows that, with the increase of Reynolds num-
bers, the channel wall heat transfer performance is improved effectively while the augmenta-
tion ability is gradually weakened, and the array pressure loss coefficient is reduced. For the
both spacing, streamwise spacing is the main factor affecting the wall heat transfer perform-
ance, and with the decrease of streamwise spacing, the channel heat transfer property be-
comes better while reducing pressure loss coefficient; spanwise spacing is the dominant fac-
tor affecting flow loss, which has an inverse relation between each other. After calculation of
the channel, area average heat transfer ability of pin-fins is about 1. 8 times of the endwall,
and wall heat transfer weight is approximately 0. 824 times of the heat transfer area ratio,

while the weight is nothing to do with inlet Reynolds numbers.

Key words: low aspect ratio pin-fins; heat transfer augmentation;
pressure loss coefficient; gas turbine; Reynolds numbers;

pin-fins spacing
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Table 1 Parameters of models

Wik S, /d S,/d A, A,
Plan 11 2 1.73 0.63 0.37
Plan 12 2 2. 60 0. 738 0. 262
Plan 13 2 3. 46 0. 80 0. 20
Plan 21 3 1.73 0.738 0.262
Plan 22 3 2. 60 0.818 0.182
Plan 23 3 3.46 0. 86 0. 14
Plan 31 4 1.73 0. 80 0. 20
Plan 32 4 2. 60 0. 86 0. 14
Plan 33 4 3. 46 0. 893 0.107
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