% 32 %5 3 T & # % B ¥ W Vol32, No.3

201153 H JOURNAL OF ENGINEERING THERMOPHYSICS Mar., 2011

WEHTHBREL FO-72 MLABERS

By fux' BAEE F & # # Fre
(L FESSR AN TREMRERRASRE, Koi 1% 710040,
2. IR ST AR (HRMIRE), s 100190)

i B ASCRA/DREDSHIER (10 mmx10 mmx0.5 mm), &R IRETRT %, EnE g T T 3.6
RO it (R B v L BRI SR BT R AR P SRR X, ME DM THLMELREERSEMBIAR, £
PR EEA AR AL TP SR IR, IR G RFIEG IR RRERIZIRS, 5156 H IR
REMH . EEAREEX, SEIFE T IRRERIE SRS RIHFIL T e 2 E m R T RGO e, T
FISV MRV BEAE T, BA IR A BRI AR, R R e, HR B T iR, BiRih& i e,
FRESR R A I AR s o A B I, S B D&M T B B 3B 4L.

X M MED AT R
hE4S S TK124 SCHEARIRED: A CEHE: 0253-231X(2011)03-0423-04

Experimental Study of Pool Boiling of FC-72 Over
Smooth Surface Under Microgravity
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Abstract Experiments of subcooled pool boiling of FC-72 on a small scale smooth silicon chip
with the dimensions of 10 mmx10 mmx0.5 mm were studied in short-term microgravity utilizing
Drop-Tower Beijing with duration of about 3.6 s. The smooth silicon chip was heated by means of
controlling heating current for the desired heat flux. The results indicate that steady or quasi-steady
nucleate pool boiling was observed in the experiments in low and intermediate heat flux regions. The
performance of boiling heat transfer can be maintained unchanged. It is found that the oscillation due
to coalescence of adjacent bubbles is the primary reason of bubbles departure in microgravity condition
in intermediate heat flux regime. At high heat fluxes, a large coalesced bubble forms quickly and
covers the heater surface completely in microgravity, followed by shrinking to an oblate in shape and
smooth in contour due to the highly subcooled condensation. The mean heater surface temperature
increases significantly, which indicates the deterioration of boiling heat transfer. It is possible for
the occurrence of local dry-out or transition to film boiling at the bottom of the large coalesced bubble.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Experimental conditions

Run# p/kPa Tj/°C ATup /K g /Wem™2 I/A
SI0.20 1022  15.0 40.7 3.18 0.20
SI0.24 1019  14.5 411 4.92 0.24
SI0.30 101.7  15.5 40 7.56 0.30
SI0.36  102.6  14.4 41.4 11.16 0.36
SI0.40 1027  14.9 40.9 14.16 0.40
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Fig. 2 Bubble behaviors for 7=0.20 A
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Fig. 3 The raw voltage signal of the surface temperature,
heating voltage, and gravity at 1=0.20 A
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Fig. 4 Bubble behaviors for 1=0.36 A
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Fig. 5 The raw voltage signal of the surface temperature,
heating voltage, gravity at 1=0.36 A
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Fig. 6 Bubble behaviors for 7=0.40 A
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Fig. 7 The raw voltage signal of the surface temperature,
heating voltage, and gravity at 1=0.40 A
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