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Abstract

We develop an axisymmetric model describing the motion of a viscous,
heat-conducting compressible micropolar real gas in the region between two
concentric cylinders. The pressure is governed by the real gas equation of state

p = ργθ, γ ≥ 1,

where ρ denotes the density and θ the temperature. Starting from the three-
dimensional balance laws for mass, linear momentum, angular momentum, and
energy, the system is reformulated under the assumption of cylindrical symme-
try. Although the spatial dependence reduces to the radial variable, the model
retains its full three-dimensional character, since all components of the velocity
and microrotation fields remain present and nonlinearly coupled through the
cylindrical geometry. The resulting equations contain additional radial terms
characteristic of the cylindrical setting, distinguishing this framework from the
planar one-dimensional case.

Related micropolar gas models involving derivation and numerical ap-
proximation have been previously investigated in the axisymmetric ideal set-
ting [1] and in the one-dimensional compressible real gas framework [2]. The
present formulation combines these approaches within a unified cylindrical real
gas model. For the associated initial-boundary value problem with homogeneous
boundary conditions and sufficiently regular initial data, we construct approx-
imate solutions by means of the Faedo–Galerkin method in function spaces
adapted to the axisymmetric geometry. Numerical experiments are performed
to examine convergence of the approximation procedure and to analyze the
qualitative and long-time behavior of solutions.
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