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In modern space engineering, it is necessary to provide minimal fuel and energy con-
sumption while providing high level of reliability for launching a payload to the required 
orbit. Development of a precise and linear level gauge of the fuel consumption control 
system can solve a part of the problem. Both the continuous monitoring and guiding the 
fuel component consumption make it possible to synchronize tanks discharging more pre-
cisely and loss-free. It also allows getting rid of the fuel safety stocks in the tanks in case 
of their full discharge, with the same fuel components launch mass being maintained. 
Thus, it gives a boost to the carrier-rocket.  In this case, a particular physical approach 
is applied to solving the technical problem, which consists of using both physical proper-
ties of optical fiber and the impact of cable local deformations on the backscatter phe-
nomenon. A new level gauge is introduced for LRE fuel consumption management sys-
tem, which is based on the distributed control fluid sensor located in rocket fuel tank. The 
concept of this fuel consumption management system is described. It allows for an in-
crease in LRE power characteristics. We examined some existing linear tracking systems 
as well as fuel consumption synchronization systems of liquid carrier-rockets. We justi-
fied the choice of optical fiber cable for a level gauge and provided a level gauge hard-
ware flowchart. Furthermore, we carried out the comparative analysis of the described 
physical method with a hypothetical analogue of a level gauge for LRE fuel consumption 
control system.  

Keywords: carrier-rocket, fuel consumption control system, optical fiber lines, level 
gauge  

REFERENCES 

[1] Gavrelyuk O.P., Kirsanov V.G. Kosmicheskaya tekhnika i tekhnologii — The
Space Engineering and Technology, 2015, no. 3 (10), pp. 100–106.

[2] Kurdov S.S. Molodezhnyy nauchno-tekhnicheskiy vestnik — Youth Scientific and
Technical Bulletin, 2016, no. 11.
Available at: http://sntbul.bmstu.ru/doc/851970.html

[3] Dolgov B.K., Balakin S.V. Sposob opredeleniya urovnya dielektricheskogo
veshchestva [The way to measure the level of dielectric substance]. Patent RF
2456552, MPK G 01 F 23/26, G 01 R 17/10, no. 2010151714/28, 2012, bull.
no. 20, 12 p.

[4] Zhdankin V. Sovremennye tekhnologii avtomatizatsii — Contemporary
Technologies in Automation, 2002, no. 3, pp. 6–19.

[5] Polevye opticheskie kabeli [Field optical cables]. OK-PN-03(05)-0.7-2. TU 16.
К71-298-2001–2013, 3 p.

[6] Buymistryuk G. Novosti elektroniki i elektrotekhniki Rossii — Control
Engineering Russian, 2013, no. 3 (45), pp. 34–40.

[7] Opticheskiy reflektometr izmeritel opticheskoy moschchnosti VISA. Rukovodstvo
po ekspluatatsii. Versiya 2.12 [Optical time domain reflectometer of optical
power meter with VISA. The user's manual. Version 2.12]. 2015, 48 p.



[8] Urovnemer “Mikroradar-216”. RE216.000-06. Rukovodstvo po ekspluatatsii
[The Sensor “Microradar-216”. РE216.000-06. The user's manual]. Available at:
http://www.microradartest.com/dopmat/216/216ruporre.pdf (accessed January
28, 2017).

Kurdov S.S., student, Department of Rocket and Space Engineering Technologies, Bau-
man Moscow State Technical University, engineer, Design Bureau Salyut. 
e-mail: ksylvestr@yandex.ru

Ananyev M.P., Cand. Sc. (Eng.), Assoc. Professor, Department of Rocket and Space 
Engineering Technologies, Bauman Moscow State Technical University. 
e-mail: amp.tlm1@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
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         27
         AllDoc
         50
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     8
     7
     8
      

   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
         27
         AllDoc
         50
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     8
     7
     8
      

   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
         27
         AllDoc
         50
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     8
     7
     8
      

   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
         27
         AllDoc
         50
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     8
     7
     8
      

   1
  

 HistoryList_V1
 qi2base





