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Flight simulation described here is based on traditional approaches used for subsonic 
passenger aircrafts. Optimization of the cruising segment has been performed taking into 
account operating limitations of civil aviation. For simulating flight conditions the 
embedded model of bypass turbojet engine has been used. It makes possible to calculate 
power plant parameters under any flight conditions. The traditional approaches for 
simulating subsonic aircraft flying in a vertical plane have also been used. Algorithm of 
calculation reflects the characteristics of individual sections of the flight: take-off, initial 
climb, the main climb and so on. For each section the system of differential equations of 
motion specific for a given aircraft flight condition has been made up. Systems of 
differential equations have been solved numerically by predictor-corrector method. A 
program simulating the flight of a passenger plane has been developed. The optimal 
flight program for the long-haul aircraft with high aerodynamic efficiency has been 
obtained. The required en-route fuel reserve at different flight ranges has been analyzed.  

 
Keywords: flight simulation, modeling GTE, program optimization for the passenger 
aircraft flight. 
 
REFERENCES 

[1] Yugov O.K., Selivanov O.D Osnovy integratsii samoleta i dvigatelya 
[Fundamentals of Aircrafts and Engines Integration]. Moscow, Mashinostroenie 
Publ., 1989, 304 p. 

[2] Bushgens G.S., ed. Aerodinamika i dinamika poleta magistralnykh samoletov 
[Aerodynamics and flight dynamics of long haul aircraft]. Moscow–Beijing, 
TsAGI Publ., and CPR Aviaizdatelstvo, 1995, 772 с. 

[3] Shlyakhtenko S.M., ed.  Teoriya dvukhkonturnykh turboreaktivnykh dvigateley 
[Theory of Bypass Turbojet Engine]. Moscow, Mashinostroenie Publ., 1979. 

[4] Yankin V.I. Sistema program dlya rascheta kharakteristik VRD [The System of 
Programs for Calculating the Air-Jet Engine Characteristics]. Moscow, 
Mashinostroenie Publ., 1976, 168 с. 

[5] Skripnichenko S.Yu. Optimizatsiya rezhimov nabora vysoty (ekonomicheskie 
rezhimy poleta)  [Optimization of the Climb Conditions (Economic Regimes of 
Flight)]. Moscow, Mashinostroenie Publ., 1975. 191 с. 

[6] Skripnichenko S.Yu. Osnovnye napravleniya ekonomichnosti poleta 
grazhdanskikh samoletov  [Principal Directions of Economy Flight of Civil 
Aircrafts]. International Scientific Conference “Aviation and cosmonautics 
2003”. Abstracts.  Moscow, MAI Publ., 2003, pp. 74–75. 

[7] Skripnichenko S.Yu. Razvitie energeticheskogo metoda dlya optimizatsii nabora 
vysoty i snizheniya [The Development of the Energy Method for Optimization 
of Climb and Descent]. Current Problems of Flight Dynamics, Aerodynamics 
and Flight Tests.  Proceedings of the All-Russian Conference. Moscow, MAI 
Publ., 2004, pp. 110–118. 

[8] Skripnichenko S.Yu. Nauchniy Vestnik MGTU GA. Seria Aeromekhanika i 
prochnost – Scientific Herald of the Moscow State Technical University of Civil 
Aviation. Series: Aeromechanics and Strength, 2005, no. 81, pp. 107–110. 



[9] Kiselev M.A., Rostin A.M., Tumenev V.R. Nauchniy Vestnik MGTU GA — 
Scientific Herald of the Moscow State Technical University of Civil Aviation, 
2008, no. 125, pp. 138–145. 

[10] Van Dierendock A.J. Practical Optimal flight control for aircraft with large 
flight envelopes. AJAA Paper, 1978, no. 73–159, 6 p. 

[11] Schultz R., Zagalsky N. Aircraft performance optimization. Journal of Aircraft, 
1972, vol. 9, no. 2, 78 p. 

[12] Burrows J.W. Fuel optimal trajectory computation. Journal of Aircraft, 1972, 
vol. 19, no. 4, 64 p. 

[13] Gubareva E.A., Mozzhorina T.Yu. Inzhenernyi zhurnal: nauka i innovatsii — 
Engineering Journal: Science and Innovations, 2013, iss. 12. Available at:  
http://engjournal.ru/catalog/mathmodel/aero/896.html 

 
Gubareva E.A. (b. 1982) graduated from Lomonosov Moscow State University in 2004. 
Ph.D., Assос. Professor of the Computational Mathematics and Mathematical Physics 
Department at Bauman Moscow State Technical University. The author of 18 
publications in the field of contact mechanics. e-mail: gubareva_ea@pochta.ru 
 
Mozzhorina T.Yu. (b. 1959) graduated from Moscow Aviation Institute in 1982, Ph.D., 
Assoc. Professor of the Computational Mathematics and Mathematical Physics 
Department at Bauman Moscow State Technical University. The author of 8 publications 
in the field of mathematical simulation of gas-turbine engine, mathematical simulations 
of a passenger aircraft flight, optimization of aircraft control system. e-mail: 
mozzhorina@mail.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
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         2
         AllDoc
         24
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   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
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         2
         AllDoc
         24
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   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
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         2
         AllDoc
         24
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   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
     795
     412
    
     None
     Down
     14.1732
     0.0000
            
                
         Both
         2
         AllDoc
         24
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     12
     11
     12
      

   1
  

 HistoryList_V1
 qi2base



