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Ground-based Experimental Results of TZ-1 Matching
Scientific Condensation Experiment

YAN Shuo WANG Xuwen LIU Qiusheng ZHU Zhiqgiang

(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.
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Fig.1 Schematic diagram of experimental set-up
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Table 1 Physical and chemical
properties of HFE-7100

X C4FyOCH3
SR 250
HE/C 61
KE/°C —135
Wi 1.52
REHKN 13.6
KR 12
Bk aE S 95

* 2 AFEKEGEETHZREH
Table 2 Experimental parameters under
different temperature of cooling water bath

T Kit #S EJ1/kPa
5 BE/SC  RE/SC EMES EES
1 5.4 40.6 28.0 32.6
5.7 40.5 28.1 323
55 40.5 28.1 324
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 28.0 323
8.1 40.6 28.0 32.3
7.1 40.6 28.0 32.1




534

BEEER W, T EEEEL, KHHE B A Bk
RARHEHHRABREK, BT FRE, SRR H
BAGRBEEHEHBEES.

2.2 FSEEHRARKER W@

ARIEEA AR B e, ZERIEH A
R, FERO A IR BEE A AR BT IR G S
g PID Xtfngh r #ATEER], B NEERSIAD
WARER, NERLBEH#HTHE. LRERSIT
% 3.

#* 3 TEFRSEBEETFHIESH

Table 3 Experimental parameters under
different vapor temperature

I ki A K #1/kPa
L BB/C O BE/C O HER ERS
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2 43.8 5.2 28.4 32.8
44.0 5.3 28.3 32.7
442 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
474 5.3 28.3 32.5
s
;{ water bath temperature / °C
= 414 - 7.20
£ [ : 8.30
g 2 Et\--~
2,
0 50 100 150 200

time/s

B 3 KisiB R s R B R
Fig.3 Influence of the water bath temperature on

heat exchange coefficient
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Table 4 Experimental parameters under
different pumping pressure

I HEX Kig #K a3t
5L EA/kPa BE/C BE/C  ES/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 f T ) 7\«?0[ lcjmcmlurc' ‘7(7‘
i — 354
2l ) 44.0
E 1 A 452
e & 11N 7 472
S 14
% 21
Pl
0 20 40 60 80 100 120 140 160 180
time/s

4 HKBREMBAREE TN
Fig.4 Influence of vapor temperature on heat

exchange coefficient
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