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synergic effect 8” = 2(1-a)a? + 2a(30-2)Aa =0 +
AJ, where the value AS is the change of the synergic
effect amplitude. Then the changes of the CC prop-
erties are following:

I-I° = (Ao + AS)(<I°  >—<I°, . >)—(1-a-3)Al
1 = ~(Aa-AS) (<P >—<f, >)~(1-0 + AL .

It’s note, that in these correlations the members
contained of little values AGAf |, AaAf , ASAI |
and AoAI_, were neglected.

It’s determined, by fixed a the relation for (f—f*)
is increase when the Aa, (<f* >-<f° >) and Af_|
are increase. The dependences (I-I°) are contains
maximum with coordinates [(I-1°), o] . By in-
creasing the values Ao, (<I° >-<I° >), and Al |
the coordinate (I-1°) is increase, too, but second co-
ordinate o, is decrease.

This qualitative dates are may be used for pre-
diction of new CC with necessary tribologic proper-
ties [5, 6].
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The cost of a launch the payload into orbit at the
present time is still extremely high. This is due to the
high cost of the rocket engine, complex control sys-
tem, expensive materials used in the construction of
rocket and their engine, and mainly by their single use.
At the end of XX and beginning of the XXI cen-
turies, the unit cost of a deliver the payload into low
earth orbit for non-reusable and reusable carrier of
U.S. and Western Europe is approximately 10 000 to
25000 $/kg. Since 1981, NASA’s dream of a reus-
able spacecraft “Space Shuttle” was realized and has

launched more than 100 missions, but the price tag
of space shuttle missions has changed not much. For
space transportation system “Space Shuttle”, the cost
of deliver payloads into low earth orbit is 10 416 $/
kg (in 2011). Using the new generation expendable
launch systems type of “Atlas V”, “Delta IV” and
“Ariane 5” should lead to some reduction in the unit
cost of launch, but, as expected, are not too signifi-
cant. Due to the peculiarities of the development of
space technology in the USSR, the unit cost to de-
liver payload into orbit by expendable launch system
of Russian are noticeably smaller. For example, the
cost of a launch by “Soyuz” and “Proton” actually
is 2400 and 2100 $/kg, respectively. Nevertheless,
further reducing the cost of a launch the payload into
orbit associated with reusable hypersonic aircraft.

A new space transportation system being devel-
oped could make travel to geostationary earth orbit a
daily event and transform the global economy. Theo-
retically, the most beneficial from an economic point
of view, the delivery of payloads and passengers into
space is the Russian idea “Space Elevator”.

In 1895, the father of astronautics Konstantin
Eduardovich Tsiolkovsky in one of his articles de-
scribed the gigantic structure with a rope stretched
to the “Heavenly Palace” where had to climb the
elevator, then to fly further into space.

The future “Space Elevator” would be made
of a carbon nanotubes composite ribbon anchored
to an offshore sea platform would stretch to a
small counterweight approximately 100 000 km
(62 000 miles) into space. Mechanical lifters at-
tached to the ribbon would then climb the ribbon,
carrying cargo and humans into space, at a price of
only about 220 to 880 $/kg (100 to 400 $/Ib).

At the Department of Aeromechanics and Flight
Engineering (DAFE) of Moscow Institute of Physics
and Technology (MIPT) was developed the informa-
tion technology projects “ADANAT” (Aerodynamic
Analysis of Ensuring the Establishment of Aviation
and Space Techniques) and “TURBO SEARCH” by
Professor Yuri Ivanovich Khlopkov. Many research
grants from the Russian Foundation for Basic Re-
search (RFBR) and Russian Science Foundation
(RSF) supported these projects. The parallel calcula-
tion center of DAFE MIPT is equipped with the mod-
ern CFD software. DAFE with the famous organiza-
tions of Russia “Central Aerohydrodynamic Institute
(TsAGI), Central Institute of Aviation Motor Develop-
ment (TsIAM), Dorodnicyn Computing Centre of the
Russian Academy of Sciences, Institute for Problems
in Mechanics of the Russian Academy of Sciences,
Sukhoi Aviation Holding Company, engineering com-
pany “TESIS”, etc” was defined many fundamental
problems in the field of creation of new generation
of aviation and space techniques. Development of the
center allowed promoting in the solution of the most
complex challenges of computing in aerothermody-
namics problems. Some of these are the problems of
hypersonic acrothermodynamics, rarefied gas dynam-
ics and task about flows in turbojets, etc.
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Under the projects the following books were
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Historical overview of development of hyper-
sonic and aerospace vehicles, perspective programs
in aerospace programs of developed countries are
presented in this book. Analysis of methods to pre-
dict aerothermodynamics characteristics of hyper-
sonic and aerospace vehicles from orbital flight to
continuum flow regime are also described. Applica-
tion of cognitive approach in computational aerody-
namics, in particularly, in hypersonic vehicle design
technology is introduced. The basic principle of
hypersonic propulsion systems: rocket engine, tur-
bojets, ramjets, scramjets, and the dual-combustion
ramjet are explained. The most beneficial system to
deliver payloads and crews into space “Space Eleva-
tor”, the project plans and concepts are highlighted.
In the last chapter, also highlighted that we need to
consider medico-bilogical effect and to improve sys-
tem for the medical support of human in space due
to future space exploration plans of delivery manned
spacecrafts with crews to the Moon and Mars.

Future space launch systems will be designed
to reduce costs and improve dependability, safety,
and reliability. In the meantime most military and
scientific satellites will be launched into orbit by a

family of expendable launch vehicles designed for
a variety of missions. Every nation has their own
launch systems, and there is strong competition in
the commercial launch market to develop the next
generation of launch systems. Developing a plan
to realize a space elevator and reusable hypersonic
vehicle system are to change our approach to opera-
tions in space exploration. Low cost, safe, reliable
and flexible delivery of payloads to GEO.

One of characteristic tendencies of develop-
ment of aerospace technology is continuous exten-
sion of requirements to technical characteristics,
functionality of aircraft. Possibility use of cognitive
approach to aerospace technology is introduced.
Using cognitive technology allows achieving the
improvement of quality and speed of the solution
of considered problems; arising at development,
optimization and an assessment of parameters of
aircraft, processing of results of experiments, iden-
tification of dangerous situations and in process of
development, modernization of aerospace technol-
ogy and applied solution of aerospace system.

The main strategy of space sciences at next step
are: to continue the fundamental and applied phys-
iological and biological research abroad internatio-
nal space station (ISS); space transporation systems
and unmanned spacecrafts including research on in-
ternational basis, to accumulate the new biomedical
data related to the extra prolonged orbital manned
flights and future flights of crews to the Moon and
Mars; to provide the medico-engineering and ergo-
nomic support of new manned space systems deve-
lopment; to improve system for the medical support
of human in space. The study was supported by
Russian Science Foundation.
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