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ABSTRACT: The present paper dealt with an experimental study of boiling heat transfer
characteristics of R-280. Pressure gradient and heat transfer coefficient of ‘the refrigerant flow
inside horizontal smooth minichannel were obtained with inner tube diameter of 3.0mm and
length of 2,000 mm. The direct electric heating method was applied for supplying a heat to
the refrigerant uniformly. The experiments were conducted with R-290 purity of 99.99%, at
saturation temperature of 0 to 10T, a mass flux range of 50~250 kg/mzs, and a heat flux
range of 5~20 kW/mz. The heat transfer coefficients of R-290 increased with increasing mass
flux and saturation temperature, wherein the effect of mass flux was higher than that of the
saturation temperature. Heat flux has a low effect on the increasing of heat transfer coeffi-
cient. The heat transfer coefficient was compared with six existing heat transfer coefficient
correlations. The Zhang et al.’s correlation (2004) gave the best prediction of heat transfer co-
efficient. A new correlation to predict the two-phase flow heat transfer coefficient was deve-
loped based on the Chen correlation. The new correlation predicted the experimental data well
with a mean deviation of 11.78% and average deviation of —0.07%. .

Key words: Minichannel(7v| 4l %), R-200(Z2 %), Flow boiling(&&4]%), Pressure gradient(%}
2 7}8}), Heat transfer coefficient(8 A @ 745), Correlation(4#4])
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Table 1 Experimental conditions

Table 2 Estimated uncertainty

Parameter Uncertainty

£0.39% to +2.03%
+1.47% to +2.48%
+0.25 kPa
+0.4% to +5.99%
+1.99% to +3.39%
+1.82% to +3.82%
+3.06% to +9.46%

Mass flow meter
Mass flux
Absolute pressure
Inner wall temperature
Heat flux
Mass quality

Heat transfer coefficient

Refrigerants R-290

Horizontal stainless

. Test section steel smooth tube
Inner tube diameter [mm) 3.0
Saturation temperature ['C] 0, 5, 10

Tube length [mm)] 2,000

Mass flux [kg/mzs] 50 to 250
Heat flux [kW/m’) 5, 10, 15, 20
Quality 0~10
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Table 3 Previous correlation

Chen (1966)
htp=5' h"b+F' hfo
hnb = hForster — Zuber

hfo = hDitzus—Boelter
F=fn(X,) and S= fn(Rey)

Shah (1982)
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: — 0.8 0.5
N=C, = ( 1 m) (ﬁ)
hep = MAX (hyy, he)

h h
" = fa(N, Bo), — = fn(V, Bo)
hfa h‘fa
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