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Abstract: To investigate the horizontal outflow performance of the screen channel liquid acquisition
device (ILAD), a horizontal outflow model based on volumetric flow rate boundary conditions is
developed using a rectangular LAD. An experimental platform is set up to measure the screen
resistance coefficient and the pressure difference distribution on both sides of the screen during
the outflow process. The variation patterns along the flow path of parameters such as the flow-
through-screen (FTS) pressure drop and local flow rate during the horizontal outflow process of
the screen are explored. Furthermore, the influence of screen selection and channel dimensions on
the outflow performance of the device is compared and analyzed. The findings indicate that the
model’s predictions align well with the experimental data presented in this paper, with an average
relative error of 3. 5%. The FTS pressure drop and local flow rate increase gradually along the
flow direction, with the non-uniformity intensifying with increasing flow rate. The FTS pressure
drop peaks at the outlet of the channel, posing the highest risk of bubble rupture. When the flow
rates are the same, the fine screen channel demonstrates higher flow uniformity. Under low and

high flow rate conditions, using coarse and fine screen respectively can mitigate the risk of bubble
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rupture. When the channel mass is constant, reducing the aspect ratio is conducive to reducing

FTS pressure drop and achieving a more uniform flow distribution. Increasing the channel width

under the same mass increment proves more effective in reducing the FTS pressure drop.

Keywords: risistance coefficient; liquid acquisition devices; porous screen; outflow performance
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Fig. 1 Schematic diagram of the screen channel LAD
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Fig. 2 Model diagram of the screen channel LAD
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Fig. 3 Schematic diagram of the experimental system
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Table 1 Parameters of screen samples

K& K25

DTW325X2 300 DTW200 X1 400

kAL
(SEM)
d,/pm 35.0 50. 0
d./pm 25.0 32.0

A7 % 1t AL/ mm? 465X 30 465X 27

http: // zkxb. xjtu. edu. cn

SR FH BOWAR T 28K . s
H Y K X SR A 1 B 48, 22 Uk 2 50 1Y) B B IR A
FEAS AL 32 2 B T 4% 41 52 56 R B % R 1) 25 4R K
PESH LR S IR ZNH K 0. 1 MPa, 75 22300
(2 o R AR T X368 25 4 1 A8 £k v 220 R 1
el Yo Ti) — IOW) 52 30 S 45 ), AS ] 0 A 11 4 A O R
FONE T L 2. /N o AR AR (Y HE R R L R
U I 5 IR D0 AR R AR A T B R R M S 1 2
S AF X 2 5 2 AR 7E LR R S B0 B
SO ARSBIR I TR ST, HIk . SR
JK S 6 U G SRR R G b AT LR — A TR
ek A 3 ) 45 JE b 3 A A 9 E
K2 BT ARG M A% (0. 1 MPa)
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Fig. 5 Distribution of pressure drop along the screen at

different flow rates
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Fig. 6 Local flow distribution under different operating

conditions
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Fig. 7 Effect of screen selection on outflow performances
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