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ABSTRACT: This paper deals with the heat exchange performance prediction of a counter
flow type double-tube condenser for natural refrigerant mixtures composed of Propane/n-Butane
or Propane/i-Butane in a smooth tube and a micro-fin tube. The local characteristics of heat
transfer, mass transfer and pressure drop are calculated using a prediction method developed
by the authors. The total pressure drop and the overall heat transfer coefficient are also eva-
luated on various heat exchange conditions. The calculated results of the natural refrigerant
mixtures are compared with HCFC22. In conclusion, natural refrigerant mixtures composed of
Propane/n-Butane or Propane/i-Butane are appropriate candidates for alternative refrigerant
from the viewpoint of heat transfer characteristics.

Key words: Natural mixture refrigerant(Z%2gdWoll), Propane/Butane(Z 2 %/5-&), Conden-
sation(-$-%), Smooth tube(H &%), Micro-fin tube(vloj2 21 )
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Table 1 Correlation equation used in the prediction method
Smooth tube Micro-fin tube
Correlation for frictional pressure drop Correlation for frictional pressure drop
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Table 2 Dimension of condenser

Smooth | Micro-fin
d 4 [m] 0.00637 0.0065
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Table 3 Condition of refrigerant and cooling water for smooth and micro-fin tube

) ( G, mcrez
Case Refrigerant Y1 Voin Gc T cout Qr Smooh yT——
a Propane/n-Butane 0-1 200 42.85 15 318 305
b Propane/n-Butane 0-1 300 42.85 15 315 302
c Propane/n-Butane 0-1 - 400 42.85 15 314 301
d Propane/i-Butane 0-1 300 42.85 15 315 302
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Fig. 2 Relation between G, and ¥,yp;, (smooth
tube).
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