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ABSTRACT: A new method is presented for developing a simulation program which can analyze
the heat transfer characteristics of fin-tube heat exchanger. This method is able to describe several
types of refrigerant circuit arrangement. The delivery path of air and refrigerant properties is
simplified by transforming three-dimensional array into one-dimensional array. By comparing
simulated results with experiment results, the deviation was 82%. Several fin-tube heat
exchangers of different design factors and operating conditions were simulated using this program.
It was shown that this program could be used for designing practical fin—tube heat exchangers.
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Fig. 1 A schematic of fin-tube heat exchanger.
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Fig. 2 One-dimensionalized fin-tube heat exchanger with each pipe considered as one section.
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Fig. 3 One-dimensionalized fin-tube heat exchanger with each pipe divided into three sections.
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Table 1 Generalized matrix of refrigerant circuits

Pipe  Air transfer Arrangement Ref-in  Ref-out
type
1 0 0 1 0
2 0 0 0 0
3 1 1 0 0
4 2 1 0 0
5 4 -1 0 0
6 3 -1 0 1
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Table 2 List of correlations used for heat transfer coefficient and pressure drop

Items Applied region

Correlations

Heat transfer coefficient

Single phase in refrigerant side

Two phase in refrigerant side

Pressure drop

Two phase in refrigerant side
Return bend in single phase region It

Return bend in two phase region Pierre

Air side

Single phase in refrigerant side

Wang et al.(IO)—Louver fin
Seshimo and Fujii " -Slit fin
Copetti et al.(w

Goto et al.(ls)

Carnavos(M)—Vapor
Kuo and Wang(IS)—Liquid
. a6
Haraguchi et al.

an
0
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cording to tube outside diameter(7vefin =
90 oC, Tair,in = 35 cC, Mref = 0.02 kg/S)
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