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The aerospace system is based on the principle of rocket launch into low orbit. This 
three-stage system consists of the subsonic carrier aircraft, hypersonic booster aircraft 
and aerospace plane. To improve the aerodynamic efficiency and flight performance of 
the aerospace system the booster aircraft design parameters have been optimized for 
three types of fuel (hydrogen, methane and kerosene jet fuel). We have calculated the 
streamlining of the assembled aerospace system and its stages. The air flow motion was 
simulated by the solution of the Navier—Stokes equation using the turbulent model Ment-
er SST k–ω. We have carried out the comparison with the available data to validate the 
numerical procedures. 

Keywords: alternative fuel, aerospace system, conceptual design 

REFERENCES 

 Lozino-Lozinskiy G.Ye., Bratukhin A.G., ed. Aviatsionno-kosmicheskiye siste-
my [Aerospace systems]. Moscow, MAI Publ., 1997, 416 p. 

 Anfimov N.A. AIAA Journal, AIAA 1998-1544, 11 p.
 Sippel M., Schwanekamp T., Trivailo O., Kopp A., Bauer C., Garbers N. AIAA

Journal, AIAA 2015-3582, 23 p. 
 Mikhalev S.M. Trudy MAI, 2015, iss. 81. Available at:

http://www.mai.ru/science/trudy/published.php?ID=57706 (accessed December 2, 
2016). 

 Shkadov L., Denisov V., Lazarev V., Plokhikh V., Buzuluk V., Volodin S.,
Chervonenko K., Skipenko V. ActaAstranautica, 1995, vol. 35 (1), pp. 47–54. 

 Buzuluk V.I. Optimizatsiya trayektorii dvizheniya aerokosmicheskikh le-
tatelnykh apparatov [Optimizing the movement trajectory of aerospace flying 
vehicles]. Moscow, TsAGI Publ., 2008, 476 p. 

 Menter F. AIAA Journal, 1994, vol. 32 (8), pp. 1598–1605.
 Filatyev A.S. Optimizatsiya vetvyashchikhsya trayektoriy aviakosmicheskikh

sistem [Optimization of aerospace systems dendritic trajectories]. Trudy Pervoy 
mezhdunarodnoy aviakosmicheskoy konferentsii (Moskva, 1992) [Proceedings of 
the First International Aerospace Conference (Moscow, 1992)]. 1995, vol. 3, 
pp. 72–79. 

 Filatyev A.S. Aviakosmicheskaya tekhnika i tekhnologiya — Aerospace techno-
logy, 1999, no. 1, pp. 23–30. 

 Yanova O.V. Optimizatsiya vnedreniya aviakosmicheskoy sistemy s uchetom
ogranicheniy na uchastke vozvrashcheniya samoleta-nositelya [Optimization of 
aerospace system implementation with account for the restrictions in a carrier 
aircraft turn-back segment]. Trudy Pervoy mezhdunarodnoy aviakosmicheskoy 
konferentsii (Moskva, 1992) [Proceedings of the First International Aerospace 
Conference (Moscow, 1992)]. 1995, vol. 3, pp. 79–85. 

 Davidson B.Kh. Terminalnoye upravleniye s ispolzovaniyem semeystva po-
padayushchikh trayektoriy v prostranstve oskuliruyushchikh elementov orbity 



[Terminal control with the aid of capture trajectories family in the space of the or-
bit osculating elements]. Sbornik statey “Problemy sozdaniya perspektivnoy avi-
atsionno-kosmicheskoy tekhniki” [Collection of articles “The problems of prospec-
tive aerospace engineering”]. Moscow, Fizmatlit Publ., 2005, pp. 316–322. 

Buzuluk V.I., Dr. Sc. (Eng.), Corresponding Member of the Russian Academy of Cos-
monautics named after K.E. Tsiolkovsky (RACTs), head of division in Zhukovsky Cen-
tral Aerohydrodynamic Institute (TsAGI). Research interests include: conceptual design 
of the prospective flying vehicles and systems. e-mail: vbuzuluk@yandex.ru  

Mikhalev S.M., post-graduate, chief of section in Zhukovsky Central Aerohydrodynamic 
Institute (TsAGI). Research interests include: conceptual design of the prospective reusa-
ble aerospace systems. e-mail: semyon.mikhalyov@tsagi.ru 



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     10
     9
     10
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     10
     9
     10
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     10
     9
     10
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
    
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     10
     9
     10
      

   1
  

 HistoryList_V1
 qi2base



