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Flow and heat transfer characteristics of drop-shaped

micro pin-fin heat sinks withcross 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
using deionized water as working fluid. The results show that the micro pin-fin with tail an-
gle 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.
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Table 1 ~Dimension of ‘micro pin-fin heat sinks

scuetF HEFIOTE O\ B o/ () NN, D, /pm H/pm S//pm Si/pm Se/pm LB &
1 X HE 180CE M) \37 4.5 200 200 440 280 360 0. 823
2 HE 60 37 4.5 200 200 440 280 360 0.784
3 XAk 45 37 4.5 200 200 440 280 360 0.777
4 X HE 30 37 4.5 200 200 440 280 360 0.755
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Table 2 Measurement error

2K mRiR%E/ % 28 mRiR2%/ %

D 0.076 R 3.25

f 2.83 Re 2.46

D 3.48 T 2.67

Nu 4.67 Un 1.33

P 3.48 AP 2.33
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