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BUBBLE DYNAMICS OF QUASI-STEADY POOL BOILING IN
MICROGRAVITY

LI Jing ZHAO Jian-Fu YAN Na LI Zhen-Dong

(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
Abstract The bubble dynamics and heat transfer in quasi-steady pool boiling on a plane plate have
been studied experimentally in microgravity. At low subcooling, strong oscillation of the coalesced
bubbles on their surfaces may promote the process of nucleate and heat transfer; at high subcooling,
the coalesced bubble shrinks to an elliptical sphere under the surface tension. Thus, it’s very difficult
to cover the whole surface. There is a region of transitional boiling, in which nucleate boiling and
local dry area can co-exist, no turning point corresponding to CHF will be observed on the boiling
curve. The CHF will increase with the subcooling or pressure in microgravity, similarly with the results

obtained on Earth.
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Table 1 Space experimental conditions of the first stage

B (°C) EH (kPa) AR E (°C) hugktiE] (s) BET I (°C) GFR R (W/cm?)

I-1 17.5£1.8 90.8+0.5 36.9+2.0 52~70 22.05~89.87 7.36~9.36
I-2 30.6%+1.6 97.3+0.8 25.8+1.8 50~63 28.62~64.66 6.80~8.28
I-3 36.2+1.3 102.3+0.8 21.8£1.5 50~60 30.16~59.46 6.78~7.64
I-4 39.5£1.0 105.7£0.7 19.5+1.2 53~56 15.62~32.84 7.30~7.65
I-5 43.3£1.4 111.7+1.7 18.4%1.9 55~58 10.79~27.94 7.84~8.34
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Fig.1 Heat transfer rate and heater temperature curves Fig. 2 Boiling curves in microgravity
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Fig.3 Bubble dynamics in the typical space experimental runs
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Fig. 4 Pseudo-explosive boiling
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