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Ground-based Experimental Results of TZ-1 Matching

Scientific Condensation Experiment

YAN Shuo WANG Xuwen LIU Qiusheng ZHU Zhigiang

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190)

Abstract TZ-1 ground matching experiment is important to optimize the space science experiment
parameters and technical parameters of two-phase test system. The correctional data for space
experiment can be provided through scientific matching condensation experiments on the ground by
observation of the influence of condensation experiment condition change on the unsteady condensing.
The experiment mainly includes: changing condensing units and steam temperature, to obtain the
rule of temporal change so as to guide the space experiment data acquisition and liquid pool heating;
validating the influence of steam pressure on the liquid film heat transfer coefficient. Through a series
of experiments, it can be seen that the condensation temperature, vapor temperature, extraction
pressure also have great impact on the heat exchange coefficient, and at the same time, TZ-1 ground
matching experiment has high guiding significance to improve the experiment device, optimize the
condition and experimental parameters and improve the reliability.

Key words Ground matching experiment, Two phase flow, Condensation experiment,

Heat transfer coefficient
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Table 1 Physical and chemical
properties of HFE-7100

X C4FyOCH;
TR 250
Whai/°C 61

ki /°C —-135
W 1.52
5K S 13.6

T AV 12
7K 6B 95

x 2 AEKGERETHIREH
Table 2 Experimental parameters under
different temperature of cooling water bath

T K E JE71/kPa
o W|E/°C RE/SC MR EERS
1 5.4 40.6 28.0 32.6
5.7 40.5 28.1 32.3
5.5 40.5 28.1 32.4
2 6.3 40.8 28.0 32.0
6.4 40.8 28.0 32.2
6.2 40.7 28.0 32.1
3 7.1 40.7 28.0 32.0
7.3 40.7 28.0 32.4
7.1 40.6 28.0 32.1
4 8.3 40.6 28.0 32.3
8.1 40.6 28.0 32.3
7.1 40.6 28.0 32.1
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Table 3 Experimental parameters under
different vapor temperature

T ki EX FiH7/kPa
BOEE/SC HE/SC MER HES
1 40.2 5.4 28.3 32.6
41.0 5.2 28.3 32.3
40.1 5.4 28.5 32.7
2 43.8 5.2 28.4 32.8
44.0 5.3 28.3 32.7
44.2 5.2 28.3 32.7
3 45.3 5.2 28.1 32.3
45.1 5.4 28.1 32.4
45.3 5.5 28.1 32.6
4 47.3 5.2 28.3 32.6
47.0 5.4 28.3 32.7
47.4 5.3 28.3 32.5
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TM water bath temperature / °C
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Fig.3 Influence of the water bath temperature on

heat exchange coefficient
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Table 4 Experimental parameters under
different pumping pressure

T fhi#EK K #E HE#ES
0L EH/kPa EE/°C E/°C EJ1/kPa
1 28.0 5.2 40.5 32.6
28.2 5.3 40.6 32.2
28.6 5.2 39.6 33.2
2 30.1 5.2 40.7 34.7
30.1 5.2 40.7 34.2
3 36.1 5.2 40.4 40.9
36.0 5.3 40.7 40.2
36.3 5.2 40.7 39.9
6 vapor temperature / °C
Y 354
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FAL —— 452
411N —— 472
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Fig.4 Influence of vapor temperature on heat

exchange coefficient
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