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H T2 /& ODP(SLATHFE(H) Fl GWP (4 ERAZHE(H)
B30 0 IIRES AL A7), IR, RS s 5T
2 HIBOPE SOu, AR 1 B T MR I AL AR,
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P45 RBAT T 90k, 45 RAERW], HAREESS i sh S 3L
F R AE R T 1 L R BE T A5 A, Rl o
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PIANREE P, T ) IR 5y 5t 45 P AH i 30 78 K B 2
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NRGE N IB 2, T2 T LURE I IR RV

Narain 25 B8] 343K 21 2 K X RE e 45 i 5 13t
T T REWI, BEBKH T 56421 CFD 12k
B RSN I T AR 2 R 120 O BRI — 4R AR A 4
RS OL I b 07 3, T S5 56 it 5 ) 4, 955 ) A EY )
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W0 45 R AR W, BUE B 5250 0 5T e AR 1 1) Al
HAFA. AR SR E G mah T, 23 AE
7o (LEE R T Az 25 2 F, sh 5k
ARFAE N B 8 A PR, Ak, 3 Y 1 B Ak AT
DA /IS 58 498 8 A5 I [R), A 45 J0 11K TR ) S22 i 42
b (8] 4 Bt A% L R 1) — S OCBRE A5 B (A,
VEF PR <RI fE 30 245 “4 min”, 2 b Ik
oL N L g S5 Vit P BE B L, AT ES AR H R
HUH BESR BEEOD 3] 20 SRAP TR J) I 18], 780 %
B T B ) Bk 4 P AR AL B 5 A PS8 1R HE T,
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TR A R se R AR e, B S Ik T B g
BT A AR SRR B AL, R
Ja VHSRDB AP IR BN 5 AR VR . AR P REA A
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BT T AR T W3 0 R A

5T, Da Riva Al Del Col %5 1 X H] VOF J7
ST HURIE S 40 °C [ R134a 7EBEIR 30 °C.
WAT 1 mm & AR EE LS B 5 AL AR AT
% T Nebuloni 55 B9-400 S¢F 3 A FL T (1) 56 56
. AT ELEMEmW, RHT 3 FAFHEM
WA R — W AT RIKF RS .
sl LA R R ). i 0 R R
A RTTRITR IR T W -8k D | B S R i i #ih
(100 kg-m~2-s71) I 1 )2 A Y B iR IR
(800 kg - m~2 - s 1) I IR 75 1A B AL L Al IR . T
R, m R RN S oy E R E, 3
Tl e 7R ABE 40, 85 SR AH [ 7 A 0 & 6 N ) Ok 3=
FHE, KPR AR K T I Ad A 1Y, 2
ELIn) T sl L Al L 2 I g A (5%), X FE
W5 ) o 2 RN T B T AR i (KT Bh)
B R M BERB N . A, B8zt
JEH ¥ Bond HUOK /DN, 1EH )44 F 420 1.75,
BT A PR 45 B, ) OV AN 3 n itk W 2
I, RVE ) K A AR L 45 R Matkovie
2 1920 1y s G 28 RAF S AR U, A el T HoAth 9 B A 7Y
BEATAH IV, S 56 WK 2 2R, 3E — 20 1 S 56 50 I K A
WA IR, BEAh, ARADL 4h B 2 B 2R T 5K ) 1) 5% i B
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R AETEY RIS H TR W) A i 2 A A
(R B LA # o 4 £%). s AH 28
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R LT BT R RN LA A E ) T B
13 B SR B A AR, v 4 R R %
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()RR VA S 4 2R A 3 SR OR 2 4 5 1) Nous-
selt BB 70 BT v B FRRFAE. Hh T 900IE 3 A0 S 1 22
AT, TR 440 A B I B L H) L BE &S
FHEBTYI ). TH R AR BT ) ) ff S2 mT BUAT 2404
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REVIEW ON IN-TUBE CONDENSATION IN DIFFERENT
GRAVITY CONDITIONS

ZHAO Jianfu® PENG Hao

Key Laboratory of Microgravity/CAS; Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract Studies on horizontal in-tube condensation flow and heat transfer in different gravity conditions
are reviewed, with focus concentrated on the case of small scale tube, for low flow rate of ammonia, which is a
routine practice in space applications. Gravity influence on in-tube condensation in partial gravity conditions
are discussed in detail. Condensate film on the inner perimeter in horizontal in-tube condensation leads to the
differences of its flow configuration from forced boiling and adiabatic two-phase gas-liquid flow, which enhances
the effects of surface tension and increases the value of the critical Bond number with regards to the transition
to wavy and stratified flow regimes. Thus, the influence of gravity on flow and heat transfer in horizontal in-tube
condensation with small scale tube and low flow rate will be weakened, even be come negligible. It was found
that the measured frictional pressure drops in these cases are close to the predictions given by smooth annular
flow model, which are smaller than the predictions by empirical correlations based on the experimental data of
two-phase gas-liquid flow at conventional conditions. Better predictions are obtained only by using a method

based on a coupling of the void fraction with the interfacial shear rate.

Keywords microgravity, in-tube condensation, two-phase gas-liquid flow, pressure drop, heat transfer coeffi-

cient
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