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In recent years, research to improve the air-side performance of heat exchangers is being promoted as a measure

against various environmental problems. Conventional heat exchangers are generally composed of copper tubes and

thin aluminum fins; however, the diameter of the current copper tube is close to the finer limit of fabrication, and

moisture and frost condensed on the gaps of the fin under wet condition or frost/defrost condition may result in lower

heat transfer efficiency. A finless heat exchanger using fin-flat porous pipe made of aluminum was trial-produced for

the purpose of preventing dew condensation water and molten water at the time of defrost from staying. A heat

exchanger with Vortex Generator (VG) is to be installed in the wind tunnel device and the air side heat transfer and

pressure drop of the heat exchanger was measured for dry condition, wet condition, and frost/defrost condition. VG

develops performance of heat transfer.
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Fig.3 Experimental setup
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Tablel.Experimental conditions

.. Frost/
Condition Dry Wet Frost
Defrost
Brine
40.0 10.0 5.5 6.8
temp.[°C]
. *4.0 *4.0 *2.0
Brine flow rate
. /0.48 /0.4 /0.2 **2.33
[kg/min]
12.7 12.67 /1.33
Air inlet temp. 27.0 20.0 2.5
. 2.5/1.5
dew point [°C] | /14.6 /10.0 /2.0
Air velocity 0.5,1.0, 1.5,
2.0 2.0
[m/s] 2.0,2.5, 3.0

*Flow rate at Fintube and Typel/Type2/Type3
**Flow rate at Fintube and Type3
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Fig.4 Experimental results in dry condition
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Fig.5 Experimental results in wet condition
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Fig.6 Experimental results in frost/defrost condition
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Fig.7 Experimental results in frost/defrost condition
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Fig.8 Condensation rate in wet condition
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Fig.9 Computational region of the normal VG
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Fig.10 Contour diagrams of flow direction vorticity at
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Fig.10 The results of CFD
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Fig.11 The results of CFD
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