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Table 1 The pressure rise under full vaporization condition

x8.31x297 =8.27 Pa_(4)

x8.31x297 =25.6 Pa. (5)

BRI | WFIZE/KPa | R4 /Pa
T =V 14.820) 2.15
ali 2, 10.67x107306 8.27
7K 2.341 25.6
L KR 1.419 14.3
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Fig.1 Schematic diagram of leakage detection for standard
leaks by static pressure rise method
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Table 2 Background pressure rising rate of the pressure rise

2.2

testing system HA7: Pals
TR IR K H
PO Po— pos it
I R FEIK
2.05x10° | 2.52x10° 1.68x10° 2.08x10°
%3 FEA05uL. 1pL AmFEIKEEAE

Table 3 The pressure rise data for two liquids by infusing
volumes of 0.5l and 1L

Tt /Pa
T |l RE MR EL Yy I NES
ul R S = (t=1208) J&
N = 0.5 110 — | — |110 1.09
Vic 1.0 229 | 212 | 217 219 2.18
Z, 0.5 890 | 950 | — [9.20 9.19
TR 1.0 18.35|18.91 | 15.85 [17.70|  17.69
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Table 4 Pressure rise data for different infusing volumes of two kinds of liquid

AL FENBRTE T R W fE/Pa | FIERAJEAL (t=120s) Jh/Pa
LM | LBOKEW | RO | L ROKET

0.1 0.27 — 0.268 —

0.2 045 3.97 0.448 3.96

03 0.68 — 0678 —

0.4 0.86 — 0.857 —

05 1.10 8.50 1.097 8.49

0.7 1.40 — 1.397 —

1.0 2.16 16.20 2.157 16.19
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Fig. 2 Increased pressure vs. infused liquid volume
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Feasibility analysis of liquid leak rate testing with static pressure rise vacuum method

Sun Wei, Yan Rongxin, Han Yan, Shao Rongping
( Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China )

Abstract: This paper studies the feasibility of testing liquid leak rate with the vacuum method. Based on the theoretical
analysis of the saturated vaporization pressure, the constant-volume pressure increment is obtained. Then by using a micro infusing
system and a vacuum method, i.e. the static pressure rise method, the liquid leak testing is carried out for C,H;(OH), and (C,Fs)3N.
The results show that there is a linear relationship between the leaking liquid volume V and the pressure increment AP, as in
agreement with the theoretical calculation, which shows the feasibility of the vacuum method for testing liquid leak rate. The static
pressure rise method with a micro infusing system for calibration is proposed and the calculation formula is obtained. It is shown

that this method is effective for testing liquid leak rate, as a tool in the liquid flowing test study.

Key words: static pressure rise method; liquid medium; leak rate; theoretical analysis; experimental study
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