
Preface

The present monograph summarizes the results of many years of research on numerical
simulation of transonic, supersonic, and hypersonic viscous perfect gas flows based on the
continuum mechanics equations for the problems of external aerodynamics. These results
were obtained by the authors and their colleagues and have been published in different
Russian journals.

The monograph is split into two sections. Steady and unsteady two-dimensional prob-
lems are considered in the first section. Three-dimensional steady problems are the sub-
ject of the second section. Specifically, steady-state uniform flow over a body of relatively
simple configuration, which surface is given analytically, is studied.

Each part begins with the mathematical problem statement and the description of its
numerical solution method, followed by a detailed discussion of the numerical data for
several aerodynamic problems. The results are obtained within a certain range of the key
similarity parameters. The considered aerodynamic problems are divided into two groups.

The problems of the first group are aimed at theoretical study of the flow field near a
body, of the body local and integral aerodynamic characteristics and of the effect of the
key similarity parameters on these characteristics. This requires numerical data within a
wide range of variation of the key similarity parameters. Such investigations are usually
performed by the example of the flow over bodies of simple configuration, with much at-
tention being paid to verification of the numerical method and to validation of the numer-
ical data. Typical bodies are considered in the present monograph: circular and elliptical
cylinders, a sphere, and sharp circular and elliptical cones.

The problems of the second group follow the aerodynamic experiment in different
supersonic and hypersonic wind tunnels at TsAGI. In this case calculations are performed
for a body of interest as applied to the experimental conditions. The calculations involve
estimation of the flow field along the whole wind tunnel duct, i.e., the working fluid flow
is computed in the nozzle and in the test section of the wind tunnel both with and without a
model in it. Numerical data are compared with the experimental results. This monograph
describes mostly blunt axisymmetric bodies like American and European prototypes of
Martian probes.

This monograph is of interest for specialists in the area of computational and applied
aerodynamics as well as for graduate students, whose research is related to applied aero-
dynamics.
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