74 d@7iAstE =3 BH, A30d A3, pp. 74~-81, 2006

alo] g2 g A3 HdA 7| E7]d] wE
PF50602] ¥] % ]

s -4 & -olnd - A8
(20053 89 8Y A<, 2005 119Y 30¥¢ AAIE)

An Experimental Study on Boiling Heat Transfer of PF5060
on the Shape and Orientation of Micro-Fin Surfaces
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Abstract

Experiments to measure the pool boiling heat transfer on the micro-fin surfaces were performed with
PF5060. The effects of various orientation and subcooling of heat surface on pool boiling performance
were investigated under various heat-flux conditions for plain and micro-fin surfaces. The comparison
between the results of this study and those of previous work shows a similar trend at the same
conditions. From the results, it is proved that nucleate boiling performance is strongly dependent on the
orientation, the micro-fin structure and the subcooling of heat surface. The heat flux on the surface
with orientation angles of 45° and 90° was larger than that on horizontal surface( g = 0°) at same wall
superheat because of the effect of bubble sweeping. The nucleate boiling performance of micro-fin
surfaces is enhanced by decreasing the fin size(WxL) and the pitch, respectively. The subcooling makes
nucleate boiling performance lower for both micro-fin and plain surfaces.
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Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Photograph and configuration of Micro-fin
surface

Table 1 Sizes of Micro-Fin

Width(W)|Length(L){Height(H)| Pitch
Case 1 | 100 ym | 100 pm 300 pym
Case 2 | 200 ym | 200 pm 500 ym
50 um
Case 3 | 250 pym | 250 pym 600 um
‘Case 4 | 300 um | 300 um 700 pm
Table 2 Properties of PF5060
Classification Value
Boiling point (1 atm) 1.68 °C
Density (25 °C) 12 g/em’
Surface tension (25 °C) 12 dyne/cm
Vapor pressure (-10°C) 58 Torr
Specific heat 1.05 k¥kg'K
Thermal conductivity 0.057 W/m'K
Latent heat (Vapor) 29.67 kJ/mole
Liquid Kinematic viscosity 0.4x10° mYs
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