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This paper gives a general overview of components and layouts used in supersonic rockets of different
purposes. The rocket layout is specified as a structure and a set of components (a wing, a rudder, a stabilizer, a
destabilizer, and a superstructure) arranged along the rocket structure. The goal of this work is to develop a
unified approach to specifying the shape parameters of rocket layouts regardless of the rocket type. For complex-
shape rocket layouts, the paper proposes an approach in which the shapes of the rocket structure and the
additional components installed thereon are specified independently. The additional components of the rocket
layout are bound to the rocket structure using operation parameters. The use of the operation parameters binds
each additional component of the rocket layout to the rocket structure, thus offering a unified method for
specifying the geometrical parameters of variously shaped rocket layouts. This approach is developed towards
more complex shapes of rocket layout elements arbitrarily placed on rocket structures. The outside shape of each
rocket component is specified in a Cartesian system of coordinates rigidly bound thereto.

A unified approach to specifying the outside shape of various rocket components is presented.  According
to the general scheme of specifying the geometrical parameters of rocket layout components, they are specified by
three methods: analytically, by plan shape, and by plan shape with board and end chord profiles. To describe the
outside shape of a component, the specification method and the number and the values of its key parameters are
specified.

To specify rocket layout input data, one has to fix the number of additional components to be installed on
the rocket structure. For each layout component, the parameters that define its shape, location on the rocket
structure, and deflection angle are specified. To each layout component there corresponds an input data set of its
own. The set consists of parameters that define the shape of the component and parameters of its operation as a
part of the layout. A standard input data file for specifying rocket layout shapes is configured.

Keywords: rocket, structure, wing, control, stabilizer, destabilizer, superstructure, input data, supersonic
flow.

1. Cronvich L. L. Missile aerodynamics. Johns Hopkins APL Technical Digest. 1983. V. 4. No. 3. Pp. 175 - 186.

2. Principles of Guided Missiles and Nuclear Weapons. Rep. NAVPERS-10784-A. Washington: Bureau of Naval
Personnel, 1966. 371 pp.

3. Liptak P., Jozefek M. Moments having effect on a flying missile. Science&Military. 2010. No. 1. Pp. 51 - 57.

4. Volkov V. F. Geometrical simulation of complex configurations as applied to aerodynamics. Numerical
Methods and Programming. 2001. V. 2. Pp.112 - 122. (in Russian).

5. Timoshenko V. I., Halynskyi V. P. Marching algorithms for calculating thermogas dynamic processes in
aircraft-integrated ramjet engines with account for spatial effects. Herald of Aeroenginebuilding. 2019. No. 2.
Pp. 14-21. (in Russian).

6. Shevelev Yu. D., Syzranova N. G., Andrushchenko V. A., Mikhalin V. A., Maksimov V. A. Solution of flying
vehicle design problems on multi-PUs. Mathematical Models and Computer Simulations. 2007. V. 19. No. 5.
Pp. 25 - 38. (in Russian).

7. Timoshenko V. I., Galinskiy V. P. Numerical simulation of a supersonic flow around finned boost vehicles.
Space Sci. & Technol. 2017. V. 23. No. 5. Pp. 33 - 43. (in Russian).
https://doi.org/10.15407/knit2017.05.033

Received on May 22, 2024,
in final form on June 12, 2024


