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Development of Small Flat Plate Type Cooling Device

+
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(Received October 20, 2009; revision received July 12, 2010)

ABSTRACT: Recently, a problem related to the thermal management in portable electronic and
telecommunication devices is becoming issued. That is due to the trend of a slimness of the devices,
so it 1s not easy to find the optimal thermal management solution for the devices. From now on,
a pressed circular type cooling device has been mainly used, however the cooling device with thin
thickness is becoming needed by the inner space constraint of the applications. In the present study,
the silicon flat plate type cooling device with the separated vapor and liquid flow path was designed
and fabricated. The normal isothermal characteristics created by vapor-liquid phase change was
confirmed through the experimental study. The cooling device with 70 mm of total length showed
6.8 W of the heat transfer rate within the range of 4~5C/W of thermal resistance. In the future,
it will be possible to develop the commercialized cooling device by revising the fabrication process

and enhancing the thermal performance of the silicon and glass cooling device.

Key words: Thermal management(€ #2]), Electronic cooling(Z A1 Z}), Phase change(’d#3}),
Thermal packaging(¥d 317]4)
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Fig. 1 Structure of the cooling device,
(a) three plates for the structure,
(b) two stages structure at the
evaporator.

Table 1 Specifications of the fabricated
cooling device

Section 50 mm | 70 mm
length length
Evaporator Area 9x10 mm
Groove Width/Height 20%60 m
Groove Number 167

Vapor Line Height/Width
Vapor Line Length

500%2000 £m

20 mm ‘ 40 mm

Liquid Line Height/Width 500x250 m
Liquid Line Length 35 mm ‘ 55 mm
Condenser Area 10x20 mm
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