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Abstract In the present paper, pool boiling heat transfer of FC-72 on a plane plate used a quasi-
steady heating method has been studied experimentally both in normal gravity on the ground and in
microgravity aboard the Chinese recoverable satellite SJ-8. The influences of gravity level, pressure,
and subcooling on heat transfer characteristics have been analyzed. It’s found that the nucleate boiling
will be enhanced with the increase of subcooling or pressure for the same pressure or subcooling in
microgravity, and that CHF will also increase with the subcooling and/or pressure. The boiling curves
in microgravity have much smaller slopes than that in normal gravity, and that CHFs are also quite
lower in microgravity, which is no more than 40% of that in terrestrial condition.
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Fig.1 Boiling curves of ground experiments

=
—_
-
-
-
-
-

——1-2, AT,y =26C
- = 13, AT,,=22°C

0 20 40 60 80 100 120
AT =T i T
12-
1 ar=19k e
o e
8_.
5
A 64
N
W . — 14, P-106 kPa
: - — -5, P=112 kB
24- ---=1I-2, P=91 kPa
c L T T

0 20 40 60 80 100 120
AT (=TT I

Bl 2 RFEES / o B0 T o 1 R il 20 Ho 3

Fig.2 Comparison of boiling curves in different pressure and/or subcooling




266 T & # 9 B ¥ #t

30 &

%1% 97 kPa, 57 kPa 1 66 kPa , FE&EWME 1Y
K, PhpsRh AR, B AR IR BT R A BE T O P
N, XA T H o R A R A — B R 111
I TIT-1 7EAZZS 1 o B AE 3 B AR R BERT B %,
44 H CHF {H4 3l 5.5 W/cm? Fl 6.0 W/cm? ,
BRI ESBK, CHF {E#E, X5 E 5%
oW R, D HALRESBERMLE
RARK, FTRERTIRE T 1.

Bl 3 Hodr T 2515 Hh i SE I B ok s A Rt 28,
TUER: LR ERMRH DS, W
RIGRET, TR/ BT RE TR R E
HASHRREPLS; R, 755 R B e B T o P
22 A T I A B B BRI, R T v
2] Sc 1-1 f 1-2 g CHF {8, {HE(EMAEN 10
W/em? , 2 A L% CHF {HAT 40% .

243

——19, AT4,=33.0°C, P=103.2 kPa
— = g, ATy=36.9°C, P=90.8 kPa
esnm i Al =25 3°C, P=97.3 kPa

....

0 20 40 60 80 100 120
ATsat: Tw— Tsat /°C
P 3 iy A1 2 1] 1 2 i R A LA

Fig.3 Comparison of boiling curves between
space and ground experiments

34
S P B AR 2 R PR o SR e B 52

BE K SI-8(ER) LEERERIS, BT E
2% [ g 5 3 T R B T PR AN R R AR T
TR BIRATE L FC-72 WA A it i 1 A5 R 1.

RME N SR IREKY], EATH RS
T, BEELRERRK, AR mL, CHF
(Bt A BTN, TiEARIT 8 BEARMF T, MR 1R
Kb &M/, CHF WEEAHMM. X5
HE AP ARG, S E S RAR B, PE AR AF
T Hg Uk A R A 2 TG, BEEAH B BayE
P, S T CHF i BAKE; HEE
SR R, BIZEAR /N BETE 1f 0B i B £ T 46
f%; CHF {HZMf T sed, R # i o & 35
R 40% .

2 £ X W

[1] H A Johnson. Transient Boiling Heat Transfer to Water.
Int. J. Heat Mass Transfer, 1971, 14(1): 67-82

[2] K N Rainey, S M You, S Lee. Effect of Pressure, Sub-
cooling, and Dissolved Gas on Pool Boiling Heat Transfer
from Microporous Surfaces in FC-72. J. Heat Transfer,
Trans. ASME, 2003, 125(1): 75-83

[3] H Honda, H Takamastu, J J Wei. Enhanced Boil-
ing of FC-72 on Silicon Chips with Micro-Pin-Fins and
Submicron-scale Roughness. J. Heat Transfer ASME,
2002, 124(2): 383-390

[4] N Zuber. Hydrodynamic Aspects of Boiling Heat Trans-
fer. AEC Report No. AECU-4439, Physics and Mathe-
matics, 1959

(5] 2=, WAERAE, EE, & MENBHEBEARHEICET

SRR, TR, 2008, 29(3): 439-442

LI Jing, ZHAO Jian-Fu, YAN Na, et al. Bubble Behavior

in Microgravity Pool Boiling. J. Eng. Thermophy., 2008,




	c1.jpg
	c2.jpg
	c3.jpg

