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39-50)  flat triangular or polygonal
elements arranged in streamwise computational bands. A method for the aerodynamic calculations of
these polyhedral forms was devised with use of the suppositions of quaziplanar flow around the body at

3

s-called polyhedral forms which
approximated the complex configurations by a small number (about 

ducted models at high supersonic speeds were developed
and improved.

The theoretical investigations are directed at the study of, and comparison of the possibilities of various
aerodynamic concepts of hypersonic vehicles powered by airbreathmg engines. Here simplified approaches
based upon the approximated determination of the aerodynamic, thrust and other characteristics are used.
The authors have developed such approaches considering the use of 

ramjets and scramjets, inlets and nozzles and
others. The scientific interests of the authors are evident in the following investigations for hypersonic
and aerospace planes powered by the airbreathing engines.

The experimental investigations are directed at the study of special features of the total lift and drag
forces, and the potential of increasing the aerodynamic fineness has been studied. Models corresponding
to vehicle configurations with engine nacelles and with inlets are arranged with the inner ducts so that
during tests at the supersonic speeds they simulate the flow about the inlets but they do not simulate
the exhaust jets. The techniques for testing of 

= 6 are discussed. Investigations related to the development of hy-
personic aircraft have been carried out from the very beginning of the institute in the late sixties. These
investigations are conducted in the fields of aerodynamics, 

M = 2 to 

ITAM  report on a job entitled: Experimental study of aerodynamic char-
acteristics for hypersonic aircraft. Results of a series of experimental investigations conducted mainly for
Mach numbers from A4 

[l-3]  at 

this field. Despite the opening of the review to
countries in the old Soviet Union there is a small decrease in the number of reported jobs from the
record high level of the last review. 78 jobs are reported, of which 12 are from Russia, compared with
the 84 reported in 1991. The sections in this field have been rearranged in response to the increasing
number of computational jobs, computational research now has its own sub-section, having previously
been considered as a subsection of basic research.

1.1 AERODYNAMICS OF CRUISE VEHICLES
Goon’ko and Mazhul 

Field 1

CONFIGURATION
AERODYNAMICS

Editor: J.A. Edwards

This review shows a continuing high activity in 



dis-Striimungamechanik  at TU Braunschweig. The investigations comprise six component and pressure 
M = 8 and this configuration will be tested in the gun tunnel of Institut fiir

fiir Entwurfsaerodynamik of DLR Braunechweig, a waverider configuration
has been designed for 

[17] on caret wings are now extended to the new type of waverider configurations. In
cooperation with Institut 

* investigations 
Hummel  at TUB reports on experimental investigations on waverider configurations. Very early

[16]  h ave carried out experiments at Mach 8.4 in a hypersonic
gun tunnel aimed at exploring the combined effects of sweep, bluntness and angle of attack on transition
and surface heat transfer rate on flat plates in hypersonic flow. Liquid crystal thermography has been
used as the diagnostic technique. Current work is investigating the streamwise vortex structures which
originate from crossflow instability near the leading edge of swept surfaces.

[15] and Bartlett Copeman 

(16-141.
East at USAA reports on the continuation of work on the aerodynamic characteristics of lifting re-

entry vehicles. 

lifting bodies/wings, wing-fuselage
configurations, wing-fuselage-flaps configurations in supersonic and hypersonic flow by using the global
optimisation techniques and viscous design via optimum-optimorum theory 

[8,9] and aerodynamics for the design of the HERMES flexible
external insulation.

Nastase at RWTHGPM reports on the design of the shape of 

[57], the development of measurement equipment,
especially short time force measurement 

DASA(B)  reports on the coordination of aerodynamic work at DASA for high speed
projects. This involves HERMES windtunnel tests 

onflow Mach number, work to eliminate the base of waverider vehicles and work concerning
engine integration are underway.

Mertens at 

DLR(Bs)  is designing advanced waveriders. The work contains detailed design and analysis
studies of advanced waveriders. The design studies also take into account the required volume for the
structure for the integration of systems and payload and the requirements for longitudinal and lateral
stability. The research so far has been performed only with a view to the supersonic part of the waverider
trajectory, but detailed studies concerning the subsonic and traneonic behaviour are planned. Tools
for the design and the flow analysis of waveriders are the design code WIPAR which yields waveriders
with constant shock strength in the design point. The aerodynamic performance at off-design conditions
including the lateral stability is computed with the shock-expansion method SOSE and also with the
DLR Euler and Navier-Stokes code CEVCATS. During the performed studies of waverider design and
performance, the sensitivities of waverider configurations concerning the parameters design lift, design
Mach number, volume and volume distribution, wing camber, design Reynolds number and stability
requirements are focused. Furthermore, off-design studies concerning the influence of angle of attack, yaw
angle and 

scramjet box-like nacelles had various arrangements in system with
the airframe, e.g. under or on sides of the lifting body were considered, in particular.

The aerodynamic configurations with convergent inlets and integrated with the lifting surfaces are
designed and investigated. The supersonic axisymmetrical compression flows and uniform flows gener-
ated by the swept wedges of V-type bodies are used for the design of the convergent inlets so that the
flow near external compression surfaces gives convergent streamlines. Therefore such inlets may ensure
some advantages, e.g. in comparison with flat inlets or axisymmetric inlets having a centrebody. The
configurations with the specially shaped surfaces arranged under the convergent inlets and generating
three-dimensional convergent supersonic compression flows are also designed and investigated.

Gray at BAD(B) is researching hypervelocity projectile technologies. Limited wind tunnel testing
and firing trials have been completed and the results are undergoing analysis. Computer modelling using
semi-empirical and CFD techniques is being carried out to predict aerodynamic forces/moments and
thermal effects. Future work will be the enhancement of CFD techniques to predict ablation, and the
testing of novel materials.

Eggers at 

= 15 were fulfilled. The = 4 to M 
from

M 

ITAM  also reports on a job entitled: Some investigations of airframe and air-jet
engine integration for hypersonic and aerospace planes. A series of conceptual studies of forming the
summed aerodynamic and thrust forces for vehicles powered by scramjets at flight Mach numbers 

[1,4]  at 
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high supersonic speeds. The methods were tested by the comparison with the experimental data and the
data obtained by the numerical solution of Euler equations. A broad class of the polyhedral configurations
were investigated experimentally and theoretically.

Goon’ko 


