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The Heat Transfer and Pressure Loss Characteristics of
the Heat Exchanger for Recovering Latent Heat
(The Heat Transfer and Pressure Loss Characteristics of
the Heat Exchanger with Wing Fin)

Kiyoshi KAWAGUCHI*, Kenichi OKUI, Takahiro SHIMOURA,
Takaki OHKOUCHI, Hiroyuki OSAKABE and Toshihide NINAGAWA

*! Faculty of Engineering, Toyama University,
3190 Gofuku, Toyama-shi, Toyama, 930-8555 Japan

In recent years the requirement for reduction of energy consumption has been increasing to solve
the problems of the global warming and the shortage of petroleum resources. The latent heat
recovery type heat exchanger is one of the effective methods in order to improve thermal efficiency
by recovering latent heat. This paper described that the heat transfer and pressure loss characteris-
tics of the latent heat recovery type heat exchanger having wing fin (fin pitch: 4 mm, fin length : 65
mm) were clarified by measuring the exchange heat quantity, the pressure loss of heat exchanger, and
the heat transfer coefficient between outer fin surface and gas, and that the effects of behavior of
condensate in the fins on heat transfer and pressure loss characteristics were clarified. Furthermore
the equations for predicting the heat transfer coefficient and pressure loss which are necessary on
design of the heat exchanger were proposed.
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Table 1 Fin specifications

Heat exchanger Fin shape Fin length Fin pitch
EX.1 Straight fin 65mm 4mm
EX.4 Wing fin 65mm 4mm
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Fig.1 Structure of heat exchanger

Path of gas

Cooling water

Fig.3 Shape of wing fin
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Fig.4 Experimental apparatus
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Fig.5 Relationship between quantity of heat and gas
velocity in cases of straight fin and wing fin
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Fig.7 Distribution of temperature of fin surface (Dry)
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Fig.8 Relationship between pressure drop and gas velocity
in cases of straight fin and wing fin
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Fig.10 Distribution of temperature of the outer fin surface (Wet)
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Fig.11 Behavior of condensate in straight fin
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Fig.12 Behavior of condensate in wing fin
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Fig.13 Micro view of behavior of condensate in straight fin
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Fig.14 Micro view of behavior of condensate in wing fin
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velocity in fin
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