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Theoretical calculation and experimental verification of

vanes using in vane type surface tension tank
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(1. Shanghai Institute of Space Propulsion, Shanghai 201112, China;
2. Shanghai Engineering Research Center of Space Engine, Shanghai 201112, China)

Abstract : Vane type surface tension tank’s PMD usually include vanes at wall and liquid reservoir
at outlet. Vane is a critical component on liquid collecting capacity, but this cannot be verificated at the
ground condition because without microgravity condition. In order to verify the usability of vans, theoreti-
cal calculation method for liquid transportation ability of vane was built. Then neutral buoyancy test was
conducted to validate liquid collection capacity of vane. The experimental verification result was contrasted
with theoretical calculation result, and a calculation method sutiable for engineering design was ob-
tained. Finally a vane computing software was formed to direct the vanes design in vane type surface ten-
sion tank.

Keywords : surface tension tank ; vane; theoretical calculation; neutral buoyancy test; experimental
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Fig. 1 Fillet on the vane at the incline
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Fig.2 Simple vane cross section
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Fig. 3 A schematic diagram of vane type tank
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Fig. 4 Theoretical calculation result of a vane in

a principle vane type tank
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Fig.5 Density relationship of two medium
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Tab.1 Acceleration simulated by temperature

R/ LA R Ty AN
31.0 4.39%x107°
32.0 3.63x107°
33.0 2.87x107°
34.0 2.11x107°
35.0 1.34x107°
36.0 5.69x107*
36. 1 4.92x107*
36.2 4.15x107*
36.3 3.38x10°*
36. 4 2.61x107*
36.5 1.84x107*
36.6 1.07 x107*
36.7 2.94%x107°
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Fig. 6 Vane structure for the experiment
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