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EXPERIMENTAL STUDY ON SUBCOOLED POOL BOILING

IN MICROGRAVITY UTILIZING THE DROP
TOWER BELJING (NMLC)

ZHAO Jian-Fu WAN Shi-Xin LiU Gang

(National Microgravity Labora‘ory, Insiitute of [Meckanics, Chinese Academy of Sciences, Beijing 100080, China)
Abstract A temperaturs-controllea pool boiling device was developed to perform pool boiling heat
transfer studies in microgravity utilizing the Drop Tower Beijing (NMLC). A platinum wire of 60 pun
in diameter and 30 mm in length was simultaneously used as Lieater and thermometer. The fluid was
R113 at 0.1 MPa and subcooled by 24°C nominally for all cases. Nucleate and two-mode transition
boiling were observed during the experiments in both normal gravity and microgravity. For nucleate
boiling, the heat transfer was slightly enhanced, while the bubble pattern is dramatically altered by

the variation of the acceleration. For two-mode transition boiling, about 20% decrease of the heat flux

was obtained, although the part of film boiling was receded in microgravity.
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Phuk(kPa) 6,k (°C) AT u(K)  t(°C)  ATee(K)  BE&  ¢"1,(kW/m?) ¢ (kW/m?)  aug/aly,
99.2 22.8 24.1 62.6 15.7 N 139 140 101
102.2 24.0 23.7 64.8 17.1 N 140 137 0.97
102.8 24.4 23.6 69.1 21.2 N 149 149 1.00
104.6 26.1 22.4 71.2 22.7 N 144 157 1.09
95.4 17.9 27.8 70.2 24.5 N 210 225 1.07
101.8 23.6 24.0 99.7 52.1 T 406 327 0.81
99.2 21.0 25.9 151.2 104.3 T 405 338 0.83
106.5 28.0 21.0 270.1 221.1 T 474 391 0.83
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