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Study on the Effect of Channel Configuration on the Liquid Acquisition
Performance of Screen Channel Liquid Acquisition Devices

ZHANG Yue, MA Yuan, WANG Yunlong, LI Yanzhong

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To investigate the liquid acquisition performance of the screen channel liquid acquisition
devices (SCLADs) installed in cryogenic propellant storage tanks, a three-dimensional outflow
model of a screen collection channel integrated with the tank wall is established for liquid hydrogen
tanks. The porous step model is employed to describe the pressure loss characteristics of the screen
penetration. The velocity and pressure distributions during the liquid acquisition process are
calculated, revealing the influence of wall distance, channel width, and channel curvature on the
SCLAD’s performance. The results show that the presence of the tank wall induces pressure loss
on the outer side of the screen, with the pressure drop increasing along the flow direction,
thereby affecting the velocity distribution and liquid acquisition efficiency in the upstream and
downstream sections of the channel. Variations in the wall distance (d) and channel width (W)
both impact the device’s performance. A higher W/d ratio increases the pressure loss on the outer

side of the channel, reducing bubble breakthrough risk and enhancing upstream liquid acquisition

Wk H . 2024-12-14, EZ TS kB (1999—) L B A s B GRARAEED , &, B2 A4 S 0, Sl
H: EEHARRFESFRIIHE (52476016) ; [F 5 H AR 4 5 AR B3 H (52495001
0 245 L RS ) . 2025-02-26 0 2% ik« heeps: // link. enki. net/urlid/61. 1069, T. 20250226. 1005. 006



L]

AL A 30 T A R A0 I 3 R R R ORI T RE 1Y B R BT 5T o7

while slightly compromising downstream performance. However, an excessively large W/d ratio

decreases the total liquid acquisition volume, with an optimal W/d ratio of around 10 for

maximum efficiency. In the absence of gravity, channel curvature has negligible effects on liquid

acquisition. In the presence of gravity, the influence of curved channels depends on the effective

length A, in the direction of acceleration, with smaller &, values yielding better acquisition stability.

Keywords: cryogenic propellant; liquid acquisition device; screen liquid collection channel; wall

distance; liquid acquisition performance
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Fig. 1 Geometry of the screen channel liquid acquisition device
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Fig. 2 Mesh independence validation
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Fig. 4 Pressure and velocity clouds on the inner and outer

sides of the screen
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Fig. 10 Pressure clouds with different channel structures
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Fig. 11 Effect of channel structure on pressure under different gravities
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Table 3 Variation of flow rate under different gravities for

different screen channels
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