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Abstract: In order to simulate the characteristics of the process of liquid discharge into high vacuum
in the lunar gravity on the moon, a special complex pipeline made of a 350 mm-ong transparent or—
ganic glass tube with 3 elbows was used in this study. In accordance with the similarity criterion of
Bond number, the inner diameter of the pipeline was 3.5 mm in the ground simulation experiment,
and thus the length-to-diameter ratio was 100. The bending radius of the 3 elbows was in the range
of 13.5 mm to 17.5 mm. One end of the pipe was closed, while the other was open to vacuum. Ex-
perimental observations showed that the process of liquid discharge into vacuum could be categorized
into the initial state, rapid decompression state, liquid discharge state, residual liquid discharging
state, and flashing end state. The characteristics of the two-phase gasdiquid flow patterns observed
inside the complex pipeline during each stage could be used for precise modeling of the actual
process, as well as for the technology validation of the related applications and the performance pre—
diction.

Key words: liquid drainage into vacuum; two-phase gasdiquid flow; lunar gravity; complex flow
channel
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Fig.1 Photo of the complex pipeline used in the
ground simulation experiment
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Fig.2 Schematic diagram of experimental facility for
liquid flashing in vacuum environment
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Fig.3 Changes of pressure and temperature inside

the vacuum test box during the discharge of

liquid from the complex pipeline into vacuum
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Fig.4 Typical flow patterns of gasdiquid two-phase
flow in the complex pipeline during the dis—
charge process
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