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A Study on the Flow and Cooling Characteristics with the
Inlet Blockage of a Fan-Sink
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ABSTRACT
In this study, the flow and thermal performance of the heat sink and fan-sink were experimentally

studied to predict the operating condition of the fan-sink. The experiments of the flow and thermal
resistance of the heat sink with various inlet blockage, which were occurred by the shapes of the axial

fans, were conducted for the proof of the effects of the inlet blockages.

The greater the inlet blockage of

the heat sink, the higher the pressure drop and lower the thermal resistance of the heat sink will be. The
operating point of the fan-sink was predicted by the pressure drop curve with the inlet blockage, which
was corresponded to the selected fan and the fan performance curve, and verified by the perfoxmancé test
of the fan-sink. The predicted operating point of the fan-sink had good agreement with the result of the

performance test of the fan-sink within 0.7% of the volume flow rates.
fan-sink was equivalent to that of the heat sink with the same inlet blockage of the fan-sink.

Measured thermal resistance of the
It was

shown that the heat transfer characteristics of the heat sink were influenced by the flow interaction
between the selected fan and the heat sink. To improve the thermal resistance of the heat sink, it is
necessary to consider appropriate flow patterns of the fan outlet entering into the heat sink.
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(b) side view

(@) front view
Fig. 1 Photograph of heat sink
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Fig. 3 Pressure drop of heat sink according to blockage
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Fig. 2 Pressure drop and loss coefficient of heat sink
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Fig. 4 Thermal resistance of heat sink
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Fig. 5 Thermal resistance of heat sink according to blockage

Qteat = _;l‘ (3)

A71M Queats SEIZY PR FHE TIAA F
FHE AGFWolH, Re dAF, ATE $IA 9
Lx9 sEAAY dF 2E Zol(Tolth

Fig. 4¢] 238 29 {3l S71%ol w2t I3
of Ztadle AFL dTEAe Gl BF fAMEE
e Bolal glou, FAfFAA FBEHA A
a3 ezt fle dad ue dgHez A%
grol ZA FAHAUL. 28U FHE o F, HBEE
A7 Fohsel wE A el WEg 7R o
A9 TY FFAN 47FH% 949 ¥aE Fig.

Fig. 6 Photograph of fan-sink
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Fig. 7 Performance and system curve of fan and heat sink
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Fig. 8 Thermal resistance of heat sink and fan-sink
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Fig. 9 Pressure drop and thermal resistance of heat sink
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