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The article justifies the possibility of ideal gas model application for determining the gas 
state parameters in the gas bags of transportation-fueling container volumes. The second 
virial coefficients and the estimated values of the compressibility factor for the used gas-
es are used in the model. The article presents the technique for calculating gas-vapor 
mixture pressure in a sealed volume, calculation example and advice on the practical ap-
plication of the proposed method. 

Keywords: propellant components, sealed volume, gas-vapor mixture, pressure, trans-
portation, propellant gassing, propellant quality. 

REFERENCES 

[1] Vorobyev E.V., Denisov O.E., Kuznetsov V.I. Proektirovanie transportnykh
sredstv spetsialogo naznacheniya [Design of special purpose vehicles]. Moscow,
MADI Publ., 2012, 91 p.

[2] GOST 31314–2006 (ISO 1496-3:1995). Mezhgosudarstvennyy standart.
Konteynery gruzovye seriynye. Tekhnicheskie trebovaniya i metody ispytaniy.
Chast 3: Konteyner-tsisterny dlya zhidkostey,gazov i sypuchikh gruzov pod
davleniem [Interstate standard. Serial freight containers. Specifications and test
methods. Part 3: Tank containers for liquids, gases and loose goods under
pressure]. Moscow, Russian Gosstandart Publ., 2003, 27 p.

[3] Pavlov S.K., Chugunkov V.V. Inzhenernyi zhurnal: nauka i innovatsii —
Engineering Journal: Science and Innovation, 2016, no. 1 (49). DOI
10.18698/2308-6033-2016-1-1461 (accessed April 14, 2016).

[4] Metodika raschetno-eksperimentalnogo opredeleniya vybrosov zagryaznyaushchikh
veshchestv v atmosferu za schet ispareniya iz emkostey khraneniya nefteproduktov
[Computational and experimental methods of determination of pollutant emissions
into the atmosphere by evaporation from petrochemical storage tanks] Krasnodar,
1996. Available at:
http://www.infosait.ru/norma_doc/47/47365/  (accessed March 24, 2016).

[5] Sarner S.F. Propellant Chemistry. New York, Reinhold Publ., 1966, 417 p. [In
Russ.: Sarner S. Khimiya raketnykh topliv. Moscow, Mir Publ., 1969, 488 p.].

[6] Trofimova T.I. Kurs fiziki [Physics course]. Moscow, Vysshaya shkola Publ.,
1990, 478 p.

[7] Eremin V.V., Kargov S.I., Kuzmenko N.E. Realnye gazy [Real Gases].
Poltorak O.M., ed. Moscow, 1998. Available at:
http://www.chem.msu.su/rus/teaching/realgases/  (accessed March 20, 2016).

[8] Hirschfelder J.O., Curtiss Ch. F., Bird R.B. Molecular Theory of Gases and
Liquids. New York, Wiley Publ., London, Chapman & Hall Publ., 1954, 1219 p.
[In Russ.: Hirschfelder J.O., Curtiss Ch. F., Bird R.B.  Molekulyarnaya teoriya
gazov i zhidkostey. Moscow, Inostrannaya Literatura Publ., 1961, 929 p.].

[9] Zubarev V.N., Kozlov A.D., Kuznetsov V.M., Sergeeva L.V., Spiridonov G.A.
Teplofizicheskie svoystva tekhnicheski vazhnykh gazov pri vysokikh
temperaturakh i davleniyakh. Spravochnik [Thermophysical properties of



technically important gases at high temperatures and pressures. Reference 
book]. Moscow, Energoatomizdat Publ., 1989, 231 p. 

[10] Nikolskiy B.P., ed. Spravochnik khimika. Tom 1: Obshchie svedeniya. Stroenie
veshchestva. Svoystva vazhneyshikh veshchestv. Laboratornaya tekhnika. [The
chemist's Handbook. Vol. 1: General information. The structure of the
substance. Properties of the most important substances. Laboratory equipment].
Moscow, Leningrad, Khimiya Publ., 1966, 1071 p.

[11] European Agreement. Concerning the International Carriage of Dangerous
Goods (ADR) (ECE/TRANS/242). Vol. II. UNITED NATIONS, New York and
Geneva, 2014, 752 p.  [Evropeyskoe soglashenie o mezhdunarodnoy perevozke
opasnykh gruzov (DOPOG). Tom II. New York and Geneva, UNITED
NATIONS Publ., 2014, 752 p.].

Matveeva O.P., Dr. Sci. (Eng.), Professor, Department of Rocket Launch Complexes, 
Bauman Moscow State Technical University. Author of over 70 research papers in the 
field of heat and mass transfer, hydrodynamics in the units and systems of launch 
complexes and their operation. e-mail: sm8@sm8.bmstu.ru  

Kiryanova A.N., 5th year student, Department of Rocket Launch Complexes, Bauman 
Moscow State Technical University. e-mail: sm8@sm8.bmstu.ru  



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

        
     32
     1
     0
     No
     802
     560
     None
     Down
     19.8425
     0.0000
            
                
         Both
         1
         AllDoc
         2
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   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
     802
     560
     None
     Down
     19.8425
     0.0000
            
                
         Both
         1
         AllDoc
         2
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   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
     802
     560
     None
     Down
     19.8425
     0.0000
            
                
         Both
         1
         AllDoc
         2
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

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

        
     32
     1
     0
     No
     802
     560
    
     None
     Down
     19.8425
     0.0000
            
                
         Both
         1
         AllDoc
         2
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

 HistoryList_V1
 qi2base



