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P
ractical cosmonautics (astronautics) was started on October 4, 1957, and reached a level of profitable application in a number of areas of activity about middle of 90s. These are primarily space communication systems, navigating, meteorology, remote probing of the Earth. The further development of this process is restrained by the high cost of payloads’ delivery into an orbit. Therefore, the cost reduction of transport operations is the major task, which the creators of space technology encounter. The main direction of this problem solution is creation of Reusable Space Transport Systems (RSTS).

SPIRAL project developed in Design Bureau, named after A.I. Mikoyan, in 1965…1975 was one of the first projects of reusable space transport systems, which was developed to the stage of creation of a manned orbital spaceship’s prototype and its flight tests in subsonic speed range.

The first implemented RSTS projects are Space Shuttle, ENERGIA-BURAN, Pegasus. A part of these systems components are the articles of reusable application. However, these systems did not give a cardinal solution of the problem, as the cost of their maintenance was enough high.

Presently the intensive research on the RSTS concepts of next generation is carried out in many developed countries. Special attention is focused on the economic efficiency of application, which is mainly determined by capabilities of accomplishment of different target tasks.

In our country there are certain limitations on space activity, superimposed by the features of its geographical position. Located at high latitudes, launching sites Plisetsk and Baikonur can not provide the objects injection directly into the low-height orbits with an inclination less than 63( and 51( accordingly. Therefore, the launch of communication satellites into geo-stationary orbit from our launching sites requires 2.5 times higher fuel expenditure, than from the West-European launching site Kourou, located in 7( northern latitudes.
At further development of space activities such tasks become actual as emergency saving of crews of manned space objects and operative inspection of space objects. The execution time of such tasks for a launch system of conventional vertical start can reach up to 4 days, which is completely unacceptable. The operative solution of the task of emergency flight to orbital object (up to 12 hours), and also direct launch into orbits with optional inclination can be provided only by a reusable space transport system of horizontal takeoff, which uses a carrier-plane as the first stage and mobile start. It allows to remove constraints, superimposed by allocation of domestic launching sites, and in addition gives a capability of basing on equipped airfields in different regions of the Globe. Now the most well known projects of such systems have included the following: SPIRAL project of the 60s (USSR); Sanger project (Germany); MAKS (Russia, Ukraine).

Within 20 years of its existence, NPO MOLNIYA have accomplished researches and developments on a wide set of projects of reusable space transport systems including air units in their structure. The list of basic designs of these systems is displayed below in the scheme, prepared by leading designer Kutyakin Ye.P.
The results of many years researches show that nowadays MAKS project with the most powerful in the world subsonic AN-225 MRIYA carrier-plane in the greatest degree meets the requirements set to advanced RSTS. These requirements are imposed both to the cost of creation and launch of 1 kg payload and to the efficiency of solution of various missions and ecological criteria. Therefore, the questions of designing MAKS and characteristics of this system are given the greatest notice in this section of book. It is shown that MAKS performances can be considerably improved in the future due to creation of super heavy HERACLES twin-body carrier-plane under the tri-plane scheme.
Some articles of this section contain methodological results, generalizing the practical experience have been acquired in the SPIRAL, BOR, BURAN and MAKS projects.


Projects of Aerospace Systems (ASS),
Developed by NPO MOLNIYA 


(

Two-Stage Horizontal Takeoff ASS, including expendable elements 
(rocket boosters or external fuel tanks) 

Main Propulsion Unit – Liquid Rocket Engines 

(G0 – ASS takeoff mass) 
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SPIRAL / Go = 115 ton
Hypersonic booster plane

BIZAN / Go = 430 ton
Subsonic CP: AN-124
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ASS-49 / Go = 430 ton  
Subsonic CP: AN-124

BIZAN-T/ Go = 430 ton 

Subsonic CP: AN-124
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ASS-49-M / Go = 770 ton
Advanced subsonic CP

MAKS-T / Gо = 630 ton 

Subsonic CP: AN-225
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MAKS-OS / Gо = 630 ton
Subsonic CP: AN-225

MAKS-D / Gо = 415 ton 

Subsonic CP: AN-225



Projects of Aerospace Systems (ASS),
Developed by NPO MOLNIYA



(

Fully Reusable Two-Stage ASS 

of Horizontal and Vertical Takeoff
Main Propulsion Unit – Liquid Rocket Engines  (G0 – ASS takeoff mass)
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H o r i z o n t a l      A i r      S t a r t  
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ASP-D / Go = 630 ton 

Subsonic CP: AN-225

MAKS-M / Go = 630 ton 

Subsonic CP: AN-225
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ASP-DM / Go = 900 ton 

Advanced subsonic CP: HERACLES 

ASP-H / Go = 550 ton 

Hypersonic booster plane
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V e r t i c a l     S t a r t     f r o m     G r o u n d
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ASP-V / Go = 550 ton 

Winged vertical takeoff booster 

 ASP-V / Gо = 1000 ton
Winged vertical takeoff booster 



Projects of Aerospace Systems (ASS),
Developed by NPO MOLNIYA


(

Fully Reusable Single-Stage-to-Orbit ASS, Horizontal Takeoff from the 
Ground-Based Accelerating Trolley or of Vertical Takeoff from the Ground
Main Propulsion Unit - LRE or combined (LRE + airbreather)
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 H o r i z o n t a l    S t a r t    f r o m    G r o u n d    A c c e l e r a t i n g    T r o l l e y  

                                            (                                                                           (
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ASP-R / Go = 290 ton 

Ground-based accelerating trolley

ASP-R / Go = 550 ton 

Ground-based accelerating trolley
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(Rocket Turbojet + LRE) / Go = 770 ton 

Ground-based accelerating trolley

(Scramjet + LRE) / Go = 770 ton 

Ground-based accelerating trolley
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V e r t i c a  l     S t a r t     f r o m     G r o u n d
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ASP-O / Go = 550 ton 

Ground-based launching site

 ASP-O / Gо = 770 ton
Ground-based launching site
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MAKS-D Experimental Aerospace System – 
the technologies’ demonstrator for advanced RSTS and the MAKS prototype
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