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Tablel The experimenta resultsof two-phase gasliquid flow at reduced gravity conditions
av, g USG,m/s Ug_,m/S P,kPa t, dp/dz,F%l/m
1.1 0.038 0.15 0.30 81 34.2 590
1.2 0.026 7.99 0.26 161 34.8 1855
1.3 0.012 0.21 0.21 81 35.6 538
1.4 0.018 7.45 0.19 124 36.1 1223
1.5 0. 026 0.30 0.16 79 36.6 570
1.6 0.026 6.12 0.22 107 36.9 1184 -
1.7 0.023 0.42 0.19 80 37.4 671
1.8 0.030 4.86 0.19 97 38.2 929 -
1.9 0.028 0.57 0.28 82 38.5 713
1.10 0.018 3.56 0.25 97 38.6 914 -
1.11 0.017 0.77 0.25 83 38.9 926
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Fig.2 A typica reduced gravity period
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ay,g Uss,mMs Ug,m's P, kPa t, dp/dz, Pl m
1.12 0.026 2.67 0.24 91 39.3 949
4.1 0.016 0.14 0.61 90 39.7 869
4.2 0.019 6.52 0.49 204 40.0 3079
4.3 0.023 0.19 0.61 92 40.5 1022
4.4 0.019 5.52 0.51 174 41.0 2875
4.5 0.011 0.27 0.58 89 41.5 980
4.6 0.016 4,58 0.53 147 41.8 2460
4.7 0.019 0.37 0.61 94 42.1 1427
4.8 0.019 3.63 0.56 134 42.6 2814
4.9 0.027 0.50 0.61 96 42.8 575
4.10 0. 022 2.85 0.57 125 43.2 2677
6.1 0.017 0.13 0.82 97 43.7 1126
6.2 0.012 6.47 0.54 209 44.0 3147
6.3 0.022 0.18 0.84 97 43.8 1191
6.4 0.014 5.12 0.66 191 44.0 3304
6.5 0.018 0.24 0.82 101 43.7 1462
6.6 0.020 4.00 0.68 172 44.3 3224
6.7 0.014 0.42 0.18 81 44.2 595
6.8 0.012 3.67 0.60 134 43.4 2380
6.9 0.009 0.48 0.79 100 44.0 1217
6.10 0.024 2.86 0.62 125 44.2 2831
6.11 0.015 0.61 0.81 108 44.4 2410
6.12 0.018 1.96 0.76 129 44.9 3751
7.1 0. 009 0.12 1.06 103 34.2 1777
7.2 0.024 4.30 0.79 284 36.2 —
9.1 0.021 0.15 0.49 88 37.4 1080
9.2 0.035 6.01 0.43 187 38.3 2455
9.3 0.021 0.20 0.49 89 37.7 1235
9.4 0.013 5.72 0.41 170 38.6 2164
9.5 0.016 0.28 0.41 86 38.7 1107
9.6 0.023 4.94 0.38 136 38.7 2139
10— T 1 1 T T T T T T 0.09
! H
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Experimental Sudy on Pressure Drop of Two-phase
Gasliquid Howat Microgravity Conditions

ZHAO Jianfu', LIN Ha', XIEJingchang', HU Wenrui'
L "Congmin?, ZHANG Yuhan?
(1. Nationd Microgravity Laboratory, Ingitute of Mechanics, Chinese Academy of Sciences. Beijing 100080
2. Center for Space Science and Applied Research, Chinese Academy of Sciences. Beijing 100080)

Abstract : Experimenta studies have been performed on the board of Russan IL-76 reduced gravity arplane for
two-phase ar-water pressure drops in a square cross section channd. Some widdy used modds, such as the
homogenous, Lockhart-Martindli-Chisholm and Friedd modds, which are built on a foundation of a large
empiricd database developed with the aid of numerous meticulous experimentson Earth, are evd uated usng the
present experimenta data. It isfound that very large differences exist between the experimenta data and the
predictionsof the homogenous mode and the Lockhart-Martinelli-Chisholm mode , while the Friedd mode
providesthe best agreement with the experimenta data among these models, adthough an obvious error dill
exigs Thus the Friedd modd can be used to estimate preliminarily the two-phase pressure drops at
microgravity conditions. A more accurate model should be developed based on a more physcd andyss and a
large empiricd database developed with the ad of numerous meticulous experiments at norma and reduced
gravity conditions.

Keywor ds: microgravity ,two-phase gasliquid flow ,pressure drop ,non-circular cross section



