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Abstract : The micro-particle image velocimetry ( Micro-PIV ) system has been used to visualize the flow distribution of
micro pin-fin arrays with different shapes and contact angles. By preparing hydrophobic surfaces with contact angles of 83°,
99.5°,121.5° and 151.5°, the velocity and streamline of working fluid flows across circular, ellipse and diamond micro
pin-fin arrays when Reynolds numbers ranging from 100 to 450 have been analyzed ,and the flow field has been investigated
as well. The experimental results show that the appearance of vortices at the back of circular pin-fin is significantly delayed
compared with the macroscale, and that symmetrical vortices do not appear at the tail of middle cylinder until Reynolds
number reaches 250. Comparing the three kinds of micro pin-fin arrays, it can be found that the ellipse with the streamlined
structure and the diamond with slender structure cause the results that the boundary layer separation is not easy to occur.
After hydrophobic treatment,the separation of boundary layer at the tail of circular pin-fin is significantly delayed,and the
boundary layer of the surface with contact angle of 151.5° is separated latestly.
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Fig.1 Local physical map of micro pin-fin heat sinks
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Table 1 Dimension of micro pin-fin heat sinks mm
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Fig.3 Measurement of contact Angle of different coatings on copper surface
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Fig. 4 Scanning electron microscope of experimental section of copper micro pin-fin array
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Fig.7 Particle image in 83° micro pin-fin array
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Fig. 8 Particle image in 151.5° micro pin-fin array
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Fig.9 Streamline diagram of 83° circle micro pin-fin heat sinks
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Fig. 12 Streamline diagram of 99.5° circular micro pin-fin heat sinks
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Fig. 13 Streamline diagram of 121.5° circular micro pin-fin heat sinks
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