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Test research on bubble point of perforated plate
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2. Lanzhou Institute of Space Technology and Physics, Lanzhou 730000, China)

Abstract: The bubble point character of the perforated plate was explored according to the mis-
sion demand. The theoretical analysis method for the bubble point of the perforated plate was expoun-
ded. A bubble point test of three kinds of liquids was carried out with several perforated plates with
different pore diameters. The test result shows that the influence of the concerned factors on the bub-
ble point is in conformity with that of the theoretical analysis, and the error between the actual test
value and the theoretically-calculated value is within +15% , which can meet the requirement of en-
gineering application. The perforated plate can be used for the surface tension tank as a kind of capil-
lary element.
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Fig. 1 Principal radii of curvature of gas —liquid interface
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Fig.2 Gas - liquid interface shape of circular pore
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Tab.1 Structure dimensions of five kinds of

perforated plates

[R5 1-0 2-0 3-0 4-0 5-0
FL42/mm 0.4 0.7 1 1.3 1.5
LA oBE/mm 0.9 1.2 1.5 1.8 2
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Fig.3 Test system configuration of bubble point
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Fig. 4 Assembling of perforated plate
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Tab.2 Theoretical values of bubble point 1) XFF2EMKRAN T, Mk S 51
A Ey  TAI/R FOHRETE ~ 12% ~ + 1% LD MIEIRTT, 3
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Tab.3 Test result of bubble point of distilled water
LT A5 fE/ Pa
L/ mm S w2/ %
F1 H2W| FI3W FHE HIBMH
1 630 630 640 633 -12
0.4 2 710 730 740 727 720 +1
3 680 700 710 697 -3
1 390 400 380 390 -5
0.7 2 390 410 410 403 411 -2
3 400 400 390 397 -3.4
1 250 260 270 260 -9.7
1 2 290 290 280 287 288 -0.3
3 300 280 260 280 -2.8
1 210 220 210 213 -4
1.3 2 230 230 230 230 222 +3.6
3 220 240 240 233 +4.9
1 180 190 190 187 -2.6
1.5 2 200 210 200 203 192 +5.7
3 210 210 220 213 +11
®4 TKRZEARAABER
Tab. 4 Test result of bubble point of absolute ethyl alcohol
Abs/mm T MR i/ %
I B2 H3 W FHE B {E
210 220 230 220 0
0.4 2 230 230 230 230 220 +4.5
3 230 230 230 230 +4.5
1 130 130 130 130 +3.2
0.7 2 140 140 140 140 126 +11
3 135 135 135 135 +7
1 50 60 70 60 -31
2 50 60 60 60 88 =31
3 60 60 60 60 -31
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Tab.5 Test result of bubble point of isopropyl alcohol

ML 5/ Pa
L%/ mm I 2/ %
F1X 2| %3 FHMH B H
1 220 210 210 213 1.4
0.4 2 220 210 220 217 210 3.3
3 220 220 220 220 4.7
1 140 130 135 135 +12.5
0.7 2 125 130 125 127 120 +5.8
3 135 140 135 137 +14.2
1 60 60 70 63 -25
1 2 50 50 60 53 84 -37
3 50 50 60 53 -37
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