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Simulating the interaction of a conducting body with a plasma flow is an important stage in the develop-
ment of scientific and technological diagnostic devices and structural elements of advanced spacecraft and space
systems. The aim of this paper is to substantiate the authors’ algorithm for numerical simulation of the interaction
of a conducting charged body with a rarefied plasma flow. The paper describes the key elements of the algorithm for
solving the two-dimensional Vlasov–Poisson system by the example of a supersonic cross flow of a low-temperature noni-
sothermal rarefied plasma around a conducting cylinder. The algorithm allows the Vlasov equations to be solved by finite-
difference splitting methods or the method of characteristics. When calculating the local equilibrium self-consistent electric
field, the Vlasov–Poisson and Poisson–Boltzmann models were used for the electron component in the approximation of
local equilibrium electrons and taking into account an electron sink on the body surface in the central field approximation.
Criteria of applicability of the approximate Poisson–Boltzmann models in the vicinity of a body in a flow are formulated.
The results obtained were verified both by test calculations for known model problems and by comparing the results of the
solution of the same physical problems with the use of different mathematical models. The total current to a charged cylin-
der in a cross flow was calculated as a function of the electric potential, the ion velocity ratio, and the degree of plasma
nonisothermality. The use of nested grids and a finite-difference splitting method for solving the Vlasov equations in the
algorithm opens up opportunities for its further development to take into account particle collisions and to include charged
particle sources and sinks in the analytical model. The results may be used in low-temperature rarefied plasma diagnostics
and in the design of structural elements of spacecraft and space systems.
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