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ABSTRACT: Pool boiling heat transfer coefficients (HTCs) of HCFC123, HFCl34a, HCFCZz,
HFC407C, HFC410A and HFC32 were measured on a horizontal smooth tube, 26fpi low fin
tube, Turbo-B and Thermoexcel-E enhanced tubes. An experimental apparatus was designed
such that all tubes heated by cartridge heaters could be installed at the same time to save
the relrigerant. Data were taken in the pool of 7'C with the heat flux decreasing from 80
kW/m® to 5kW/m’. Test results showed that HTCs of pure refrigerants and those of a
azeotrope were greatly influenced by reduced pressure. HTCs of HFCAQ7TC were 21-~25%
lower than those of HCFC22 due to mass transfer resistance. For all refrigerants, enhanced
tubes with sub-surface and sub-tunnels showed the largest heat transfer enhancement. Espe-
cially the largest heat transfer enhancement was obtained for HCFC123 whose reduced pres-
sure is the lowest among all the refrigerants tested. This indicates that either Turbo-B or
Thermoexcel-E enhanced tube would be the best choice when used with a low vapor pres-
sure refrigerant.

Key words: Pool hoiling heat transfer(Z2H1%3 f749), Low fin tube(#2 # %), Enhanced
tube(£ A #), Enhancement ratio(ZzH]), Alternative refrigerant(t] 3y df))
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{a} 26 fpi low fin tube

(b} Turbo-B tube

(c) Thermoexcel-E tube

Fig. 1 Side and top views of 26 fpi low fin and enhanced tubes (50 times magnified).
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Fig. 2 Schematic diagram of the pool boiling test facility.
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MCN Copper Cap Bakelite Carlridge Heater

(Unit : mm)

MCN Epoxy Thermocouple Hole(0.64x0.5)

Fig. 3 Cartridge tube specifications.
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Table 2 Thermophysical properties of refrigerants at 7C

Ref. P P, T, ks o #rX10 % | g X 1070 g

(kPa) (W/m- K |[(Wm-K)| (Pa-s) {Pa - s) (N/m)

HCFC123 445 0.0121 0.613 (0.08159 0.00814 5174 10.10 0.0173
HFC134a 3746 0.0924 0.749 (.08892 0.01213 248.0 11.02 0.0106
HCFC22 6215 0.1254 0.759 0.09171 0.00991 202.2 11.82 (0.0107
HFCA0TC 708.1 0.1528 0.780 0.09720 0.01193 191.7 12.11 (.0096
HFC410A 992.4 0.2081 0.816 (.10960 0.01250 152.2 1271 0.0076
HFC32 1012.0 0.1750 0.798 0.148%0 0.01251 145.0 11.97 0.0098
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Table 3 Heat transfer enhancement ratios of various tubes

. Heat flux | HTCs of plain tube Enhancement ratio ( b/ )
Refrigerant i 2 : -
kW/m’) (W/m'K) 26fpi low fin| Turbo-B | Thermoexcel-E
20 1203 1.74 2.07 6.70
Pure | HCFCIZ3 60 3180 158 2.06 3.74
- FC13 20 3713 157 311 413
Hre 4 60 77129 128 194 2.18
20 4267 165 377 531
p -
ure | HCRC22 60 9467 127 2.20 2.47
20 3380 1.36 197 908
T
ernary| HECA0TC 60 7097 115 144 146
N HFCALOA 20 8244 1.17 2.06 253
104a
v 60 15487 118 148 154
20 7006 1.37 256 2.89
Pure | HFC32 60 12922 125 173 175
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