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External Condensation Heat Transfer Coefficients of R1234yf
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ABSTRACT: In this study, external condensation heat transfer coefficients(HTCs) of R134a and
R1234yf are measured on a plain, low fin, and Turbo-C tubes at the saturated vapor temperature
of 39C with the wall subcooling of 3~8C. R1234yf is a new alternative refrigerant of low
greenhouse warming potential for replacing R134a which is one of the greenhouse gases controlled
by Kyoto protocol and is used extensively in mobile air-conditioners. Test results show that the
external condensation HTCs of R1234yf are very similar to those of R134a for all three surfaces
tested. For the application of condensation heat transfer correlations to the design of condensers
charged with R1234yf, thorough property measurements are needed for R1234yf in the near future.

Key words: Condensation heat transfer($3 97 4), Alternative refrigerant(th=]d=}) Heat
transfer coefficients(@ A€ A 4), R134a(\y w134a), R1234yf(d vj1234yf)
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26fpi low fin tube

Turbo-C enhanced tube

Fig. 3 Cross sections and surfaces of 26 fpi low
fin tube and Turbo-C tube.

Table 1 Specifications of the 26 fpi low fin ube
and Turbo-C tube

Outside | Fin |Fin thickness

diameter (height| a¢ tip|at base|Fins/m
(mm) | (mm) | (mm)| (mm)

Low fin| 189 | 121 | 025 | 058
Turbo-C{ 189 | 0.76 | 025 | 035

Tube
type

1,024
1,654
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Table 2 Experimental condition

Test refrigerants R134a, R1234yf

Sat. vapor temp. 39T

Flow rate(coolant) 60 g/s

Wall subcooling (at intgr(\:rals8 gf 1c)

Heat flux 3 kW

Heat transfer area 0017356 m’
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Fig. 4 Condensation HTCs as a function of a
wall subcooling on a plain tube.
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Table 3 Saturation properties of R134a and R1234yf at 39C
. P, c h k
Refrigerant |\ ) (kg?;ng) (kg/jgrng) (kj/kgpf' K) (kjfﬁg) (W/m - K) (upzf- s)
R134a 990 1151 487 1.49 164.1 0.075 1635
R1234yf 992 1014 55.5 1.52 135.9 0.061 133.2
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