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Pool Boiling Heat Transfer Coefficients
Up to Critical Heat flux on Low-fin and Turbo-B Surfaces

=+
Yohan Lee, Dongsoo Jung

Department of Mechanical Engineering, Inha University, Incheon 402-751, Korea
“Graduate School, Inha University, Incheon 402-751, Korea

(Received October 22, 2010; revision received January 4, 2011)

ABSTRACT: In this work, nucleate pool boiling heat transfer coefficients(HTCs) of 5 refrigerants
of differing vapor pressure are measured on horizontal low fin and Turbo-B square surfaces of
9.53 mm length. Tested refrigerants are R32, R22, R134a, R152a and R245fa and HTCs are taken
from 10 kVV/m2 to critical heat fluxes for all refrigerant at 7°C. Wall and fluid temperatures are
measured directly by thermocouples located underneath the test surface and in the liquid pool. Test
results show that Critical heat fluxes(CHFs) of all enhanced surfaces are greatly improved as
compared to that of a plain surface in all tested refrigerants. CHF's of all refrigerants on the 26 fpi
low fin surface are increased up to 240% as compared to that of the plain surface. HTCs on both
low fin and Turbo-B surfaces increase with heat flux. After certain heat flux, however, they
decrease. CHF's of the Turbo-B enhanced surface are lower than that of the 26 fpi low fin surface.

This phenomenon is due to the difference in surface structure of the low fin and Turbo-B surface.

Key words: Nucleate pool boiling(3 WH]%), Heat transfer coefficients(& A& A <), Critical heat

flux(PA €+%), Low—fin surface(¥2 ¥ ¥ %), Turbo-B enhanced surface
(Turbo-B &% #W)
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Fig. 1 Schematic of pool boiling test facility using a flat copper heater.
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Fig. 3 Flat heater specifications.
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Table 2 Some properties of tested refrigerants
at 7C

R32 | R22 |R134a|R152a | R245fa

P

(kPa) 1011.5| 621.5 | 374.6 | 337.1 | 722

(k;/fmg) 10306 |1257.3|1271.3| 943.1 | 1386.1

bg 3, [27.559(26.345|18.319|10.571 | 4.330
(kg/m")
Cpf
(kJ/kg - K)

1.7857|1.1897 |1.3611 | 1.7226 | 1.2862

Cpg
(k]/kg + K) 1.329310.7751 10.9304 | 1.1335 | 0.8912

hfg
(kJ/kg) 304.00199.26 [193.16 | 299.83 | 200.62

kf
(W/m - K) 0.13980.0916 | 0.0889 | 0.1058 | 0.0937

(uPl;f~ s) 0.139210.2001 | 0.2439 ] 0.2013 | 0.5182

0
(N/m)

0.0098 {0.0107|0.0106 | 0.0122 | 0.0164

Table 3 Comparison of CHF(kW/m’)of tested
refrigerants on enhanced surfaces

against plain surface

S | o [T oy
R32 580 | 1590 | 174.1 | 1140 96.6
R22 370 | 1170 | 216.2 740 100.0

R134a | 360 | 1210 | 236.1 770 1139

R152a | 400 | 1010 | 152.5 740 85.0

R245fa | 230 690 | 187.5 380 58.3

Ref. Plain
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Fig. 11 HTCs of tested refrigerants up to
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