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Experimental Study on the Channel Type Heat Sink to
Maintain Proper Temperature Cycle of Bio-Sample

SHT, s

Jeong-Gyu Hwang', Sang-Hee Park®

{Abstract)

This study was conducted experimentally to investigate the surface temperature of
the heat sink, the air temperature in the flow channel and the sample temperature by
changing the channel number of channel type heat sink and the air flow rate when
heating and cooling the bio sample. The target temperature of the sample was 15T
or less as the minimum value and 82°C or more as the maximum value. In this study,
the channel number of the heat sink(N = 1, 2, 4, 5, 10) and the air flow rate(Q=25,
42, 54m’/min) were varied. The bio sample was replaced with water, and the volume
of water is 4mL. The size of the heat sink is 80x73x150mm and the material is
aluminum. When cooling the sample, the surface temperature, the air temperature and
the sample temperature were highly dependent on the number of channels and the
flow rate. However, when the sample is heated, the surface temperature, air
temperature and sample temperature do not depend on the number of channels and
the flow rate. It was found that the conditions for satisfying the minimum temperature
of 15°C or less when cooling the sample were the number of channels N>5 and the
flow rate Q>42m’/min. When heating the sample, the conditions to satisfy the
maximum temperature of 82°C or more are the number of channels N<5 and the air
flow rate Q<42m’/min.

Keywords © Bio Sample, PCR Device, Thermoelectric Flement, Channel Type Heat
Sink, Air Flow Rate
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Heat sink schematic at N = 4
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