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ABSTRACT: Flow boiling heat transfer coefficients (HTCs) of R22, R134a, R407C, and R410A
were measured for a horizontal plain tube. The test section was made of a copper tube of 8.8
mm inner diameter and 1000 mm length respectively. The refrigerant was heated by passing
hot water through an annulus surrounding the test section. All tests were performed at a
fixed refrigerant saturation temperature of 5C with mass fluxes of 100~300 kg/m’s. HTCs
were measured by two methods! the direct wall temperature measurement method and the
indirect Wilson plot method. Experimental results showed that the Wilson plot method was
affected greatly by the external test conditions and yielded inconsistent resuits. For the mass
flux of 100 kg/mzs, HTCs were almost constant regardless of the quality for a given refri-
gerant, HTCs of R134a and R407C were similar to those of R22 while those of R4I10A were
602 higher than those of R22. For the mass fluxes of 200 and 300 kg/rnzs, HTCs of R407C
were almost the same as those of R22, while HTCs of Ri34a and R410A were 12~13% and
20-—~23% higher than those of R22 respectively. For pure refrigerant, Shah’s correlation yielded
a good agreement with the measured data hoth qualitatively and quantitatively.

Key words: Heat transfer coefficients(d3d g4 s), Flow boiling(E &%), Wall temperature
measurement method(¥#-2 %= 394} Wilson plot method(d-&E5WH), Al-
ternative refrigerants(th ) of)
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Fig. 1 Schematic diagram of test apparatus.
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Fig. 2 Schematic diagram of test section.
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Fig. 3 Flow boiling HTCs of R22 for various
mass fluxes [kg/m’s].
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Fig. 4 Flow boiling HTCs of R134a for van-
ous mass fluxes [kg/m’s].
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Fig. 5 Flow boiling HTCs of R407C for vari-
ous mass fluxes [kg/m’s).
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Fig. 6 Flow boiling HTCs of R410A for vari-
ous mass fluxes [kg/m’s].
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