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Pool Boiling Heat Transfer Coefficients of Water
Up to Critical Heat flux on Enhanced Surfaces
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ABSTRACT: In this work, nucleate pool boiling heat transfer coefficients(HTCs) of pure water
are measured on horizontal 26 fpi low fin, Turbo-B and Thermoexcel-E square surfaces of 9.53
mm length. HTCs are taken from 10 kVV/m2 to critical heat flux for all surfaces. Test results show
that critical heat fluxes(CHFs) of all enhanced surfaces are greatly improved as compared to that
of a plain surface. CHFs of water on the 26 fpi low fin surface, Thermoexcel-E surface, and
Turbo-B are increased up to 320%, 275%, and 150% as compared to that of the plain surface,
respectively. CHF of the Turbo-B enhanced surface is lower than that of the 26 fpi low fin surface
due to the surface geometry. The heat transfer enhancement ratios of the Thermoexcel-E surface,
low fin surface and Turbo-B enhanced surface are 1.6~29, 1.6~2.1, 1.4~1.7 respectively in the
range of heat fluxes tested. Judging from these results, it can be said that these types of enhanced

surfaces can be used in heat transfer applications at high heat fluxes.

Key words: Nucleate pool boiling(3} W] %), Heat transfer coefficients(€ A& A <5), Critical heat
flux(PA E+<), Low—fin surface(3t2 ¥ ¥ %9), Turbo-B enhanced surface(Turbo-B

Z71 #w9), Thermoexcel-E enhanced surface(Thermoexcel-E &% ¥ ™)
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Fig. 1 Schematic of pool boiling test facility using a flat copper heater.
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Table 1 Specification of enhanced surfaces

Tube 26fp1' Turbo-B Thermoex
low—fin cel-E
Thickness 4 4 4
(mm)
Fins/in 26 42 49
Fin height | ) o) 0.44 0.49
(mm)
Gaplor pore) | 5gg | g5 0.121
size(mm)
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