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Abstract

In this study, nucleate pool boiling heat transfer coefficients of alternative refrigerants on a
plain, low fin, and two enhanced tubes were measured and compared against each other. To
obtain data at conditions similar to the actual evaporator, a fluid heating method was employed
instead of an electric heating method in the experiments. R123, R134a, R22 and R410a were used
as working fluids and data were taken at 7°C at heat fluxes of 20~100kW/m? Comparison of
the plain tube data against some correlations showed that the simplest correlation of Cooper
based on reduced pressure predicted the data for all fluids tested with a 109% deviation. For all
refrigerants, enhanced tubes composed of subsurface and subtunnels, especially Thermoexcel-E
tube, showed the highest heat transfer coefficients among the tubes tested with one exception that
the low fin tube’s performance was better than those of enhanced tubes for high vapor pressure
fluid such as R410a at high heat flux. Finally, a low fin and enhanced tubes showed higher heat
transfer enhancement for low vapor pressure of R123 than for high vapor pressure fluids. For
R123, the enhancement factors for Turbo-B and Thermoexcel-E tubes were 2.8~4.8 and
4.6~8.1 respectively.
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dP/dT[kPa/°C]| 1.919 | 12.83 | 19.15 | 29.59
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Table 3 Enhancement of heat transfer coefficient (HTCs) of low fin tube and enhanced tubes.

HTCs of Heat transfer enhancement ratio
. Heat flux ) . .
Refrigerant ) plain tube against Plain tube
(kW /m?) )
(W/m’K) Low fin Turbo-B Thermoexcel-E
30 2063 1.65 4.02 7.16
R123
60 3562 1.67 2.86 5.07
30 5727 1.45 2.00 2.66
R134a
60 8350 1.46 1.53 1.72
30 6111 1.50 2.53 3.40
R22
60 9467 1.44 1.81 2.61
30 9312 1.56 1.62 2.13
R123
60 13302 1.53 1.37 1.60
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Table 4 Constants in Eq. (5) for various fluids

and tubes.
R123 | R134a| R22 |R410A
Csr) 0.904 | 17.76 | 20.36 | 54.51
Plain
n | 0.751 1 0.559 | 0.548 | 0.499
Csr| 0.781 | 40.95 | 21.46 | 95.18
Low fin
n | 0.811 | 0.518 | 0.587 | 0.486
Csr| 189.3 682 1792 1016
Turbo-B
n 1 0.366 | 0.271 | 0.209 | 0.264
Thermoexcel Csr| 580.5 | 11664 | 3365 4795
-E n | 0.312]0.022 | 0.176 | 0.137
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