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Exper mental Study on Two-mode Transitional Pool Boiling

ZHAO Jianfu, LU Gang, WAN Shixin, YAN Na
(National M icrogravity L aboratory, Institute of M echanics, Chinese A cademy of Sciences, Beijing 100190, China)

Abstract

In the present paper, pool boiling heat tranger of degassed R113 on thin Platinum wires of
6Q m in dianeter at 0. IMPa and 16 was experimentally studied using the woltage-controlled
and temperature-controlled heating methods The vagpor distribution and characteristics of heat
trander in four modes nanely single phase natural convection, nucleate boiling, two-mode
transitional boiling, and film boiling, were observed and measured It' sfound that the curves of
heat transfer both in fully developed nucleate boiling and in film boiling and the value of the
critical heat flux (CHF) were consistentwith the predictions by the correlations conmonly used
in the literature It' s alo found that the curve of heat trander in the steady two-mode
transitional boiling, in which nucleate boiling and film pool boiling co-exist on the wire, was
divided into o continuous branches by a minmumn The heat flux increases linearly with the
superheat in the right branch adjoining film boiling curve, while it decreased with the superheat
in the left branch close o nucleate boiling curve The left branch could be observed only in the
temperature-controlled experiment
Keywords pool boiling woimode transitional boilingg  subcooling  temperature-
controlled method



