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Abstract

When designing capillary of liquid acquisition devices of spacecraft’s whose propulsion system must
perform several switching-on in weightlessness, it should be taken into account that during inertial motion
of the spacecraft on passive sections of the trajectory, when the propulsion system is in the off state, the fuel
in the spacecraft tanks, under the influence of various disturbing forces, can take any position. Situations
are not excluded when the main part of the fuel will move away from the entrance to the consumption
line, leaving only the volume of fuel in the capillary of liquid acquisition device, which is held due to
the capillary pressure acting in the cells of the screen phase separators. Since the breakthrough of gas
under the mesh of screen phase separators (which could cause an emergency startup of the propulsion
system) in static conditions is determined by the ratio of forces acting on the liquid – capillary and
hydrostatic. To characterize the processes occurring under the influence of these forces in hydromechanics,
a dimensionless complex is used – the Bond number. According to the theory of similarity, for any set of
phenomena, all dimensionless complexes have the same numerical values. Thus, for geometrically similar
structures of screen phase separators (having the same type of weaving and wire cross-section shape),
the gas breakthrough process occurs at a completely defined and constant value of the Bond number,
which is called the critical Bond number. The author presents the results of experimental studies on
determining the critical Bond number for screen phase separators made of metal meshes with square cells
in the light for different working liquids at their different temperatures. The dependence of the change
in the critical Bond number for meshes with a square cell in the light: 40, 80, 140 and 400 microns
and working fluids: nitrogen tetroxide, unsymmetrical dimethylhydrazine, chlorine, alcohol, water and
kerosene T1 on the temperature of the working fluid (in the temperature ranges: from minus five to plus
thirty-five degrees Celsius) was obtained. The physical model for calculating the critical value of the Bond
number was further developed. The physical model for calculating the static capillary retention capacity of
screen phase separators of liquid acquisition devices, which provide the possibility of trouble-free multiple
launches of the spacecraft propulsion system in weightlessness, was improved.
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