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Studies on Pool Boiling Heat Transfer (2nd.)
—Measurement of Frequency of Coalesced Bubbles
Formed on a Horizontal Circular Surface and
Proposition of Semi-empirical Formulas—

Toshiaki KuMaDpAa*, Hiroto SAKASHITA* and Hideaki YAMAGISHI**
(Recieved September 30, 1988)

Abstract

Recent papers have proposed a model that critical heat flux in saturated pool boiling is
determined by the frequency of coalesced bubble formation and the thickness of a thin liquid
film formed beneath a coalesced bubble.

The main purpose of this paper is to measure the frequency of bubbles formed on
horizontal circular surfaces and to propose semi-empirical formulas among the frequency,
the diameter of bubbles and the blowing rate of gas. Horizontal circular surfaces of two
kinds were used to measure the frequency of bubbles and their diameters. Diameters of both
surfaces ranged from 0.5cm to 3cm. Nitrogen gas is fed steadily into a sintered metal
surface in water or freon-113 and passes out as bubbles through the surface. Bubble
frequency was measured under atmosphric pressure by taking cine photographs of 16 mm or
a conductive probe method. Two semi-empirical formulas, predicting the frequency of
bubbles formed on circular horizontal surfaces, were proposed.
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1 . Copper Block

L~ 9 . Heater
1. Nitrogen Bomb 3 . Insulator
2 . Flow Meter 4 . Silicon Rubber
3 . Pool 5, 6. Thermocouple
4 . Conduction Probe 7 . Conduction Probe
5 . Gas Blowing Surface 8§ . Heater
6 . Oscillograph 9. Pool
7 . Sintered metal Disk 10. Condenser
8 . Silver Plated Iron Disk 11. Cooling Pipe
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