DOI:10.13224/j.cnki.jasp.2012.12.029

27 12 Vol. 27 N
2012 12 Journal of Aerospace Power Dec.

o0.12
2012

:1000-8055(2012)12-2681-06

1 1 1 1 2
9 9 9 o
(1.
, 100124
2. , 830011)
b . :3 . 600
. . ; 200~1000 60°
30° .
: V2311 P A

Flow and heat transfer characteristics of drop-shaped

micro pin-fin heat sinks with cross flow
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Abstract: Three drop-shaped micro pin-fin heat sinks with different tail angles were de-
signed based on the optimization of traditional round micro pin-fin heat sink. The flow re-
sistance and heat transfer characteristics of the heat sinks were experimentally investigated u-
sing deionized water as working fluid. The results show that the micro pin-fin with tail angle
of 60° has the lowest flow resistance among the heat sinks. The streamlined structure of
drop-shaped micro pin-fins improves the distribution of flow and delays the conversion from
laminar to turbulent flow. The smaller the angle, the more obvious the effect. The optimal
angle of drop-shaped micro pin-fin is different under different flow rates. The heat sink with

tail angle of 60° has the strongest heat transfer coefficient at the corresponding Reynolds
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number in this experiment (Reynolds number is equal to 200—1000). When the tail angle
decreases to 30°, the heat transfer is also enhanced in the tail section of micro pin-fin. Howev-
er, the flow is affected by the micro pin-fin behind, so the heat resistance is higher than other

heat sinks under the same pump power.

Key words: micro pin-fin; drop-shaped; flow; heat transfer enhancement;

drag reduction
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Fig. 1 Diagram of experimental system
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Fig. 3 Local physical map of drop-shaped pin-fin
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Table 1 Dimension of micro pin-fin heat sinks
a/C) N, N, Dy, /pm H/pm S./pm Si/pm Sq/pm ¢
1 180¢( ) 37 4.5 200 200 440 280 360 0.823
2 60 37 4.5 200 200 440 280 360 0. 784
3 45 37 4.5 200 200 440 280 360 0.777
4 30 37 4.5 200 200 440 280 360 0.755
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