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The correct choice of drive parameters is a prerequisite for high-performance and eco-
nomical operation of the machine set. Dynamic synthesis of electrically powered ma-
chines usually accounts only for mass and size of a flywheel which provides the given
non-uniformity of movement, and the parameters characterizing the operation of the mo-
tor are not considered. This approach does not allow effective use of electrical energy.
The article presents a method of dynamic analysis and synthesis of a machine set with an
asynchronous electric motor, which makes it possible to explore not only the non-
uniformity of movement, but also the parameters that characterize the operation of the
motor: the efficiency and power factor. This technique is based on the I-section motor
equivalent circuit. When conducting the dynamic synthesis of electric drive we propose to
determine not only the moment of inertia of rotating mass, but also the gear ratio of the
transmission mechanism according to the conditions to maximize the engine efficiency
and the possibility to start the drive. We used the proposed method in dynamic analysis
and synthesis of a plunger pump.

Keywords: electric drive, equivalent circuit, dynamic analysis, efficiency factor, power
factor

REFERENCES

[1] Frolov K.V., Popov S.A., Musatov A.K. et al. Teoriva mekhanizmov i mashin
[Theory of mechanisms and machines]. G.A. Timofeev, ed. 7th augmented ed.
Moscow, BMSTU Publ., 2017, 586 p.

[2] Vulfson LI. Dinamika tsiklovykh mashin [Dynamics of cyclic machines]. St.
Petersburg, Politekhnika Publ., 2013, 425 p.

[3] Voldek A.L. Elektricheskie mashiny [Electric cars]. Leningrad, Energiya Publ.,
1974, 840 p.

[4] Bazi' Sh., Savich S.P. Elektricheskie i kompyuternye sistemy — Electrotechnic
and Computer Systems, 2010, no. 1, pp. 41-44.

[5] Vasilev B.Yu. Elektroprivod. Energetika elektroprivoda [The electric drive.
Power of the electric drive]. St. Petersburg, Solon-press Publ., 2015, 268 p.

[6] Arkhiptsev Yu.F., Kotelenets N.F. Asinkhronnye elektrodvigateli [ Asynchronous
electric motors]. Moscow, Energoatomizdat Publ., 1986, 104 p.

[7] Gridin V.M. Elektrichestvo — Electrical Technology Russia, 2012, no. 5, pp. 40—44.

[8] Fattakhov K.M., Fattakhov R.K. Metod opredeleniya parametrov skhemy
zameshcheniya asinkhronnoy mashiny po pasportnym i katalozhnym dannym
[Method for determining the parameters of equivalent circuit of an asynchronous
machine according to passport and catalog data]. Elektroprivod,
elektrotekhnologii i elektrooborudovanie predpriiatiy. Sbornik statey [Electric
drive, electrotechnology and electrical equipment of enterprises. Coll. Art.]. Ufa,
Ufa State Petroleum Technological University Publ., 2011, pp. 123—131.




[9] Kravchik A.E., Shlaf M.M., Afonin V.I., Sobolenskaya E.A. Asinkhronnye
dvigateli serii 44. Spravochnik [Asynchronous motors of 4A series. Reference
book]. Moscow, Energoizdat Publ., 1982, 504 p.

Timofeev G.A., Dr. Sc. (Eng.), Professor, Head of the Department of Theory of Mecha-
nisms and Machines, Head of the Scientific and Educational Complex Robotics and Inte-
grated Mechanization, Bauman Moscow State Technical University. Author of over 200
scientific papers in the field of design and computer-aided design of lever, cam, gear,
planetary and wave mechanisms for various machines, instruments, stands and devices,
research, development and creation of planetary wave and mechanisms for high-precision
servo systems. e-mail: timga@bmstu.ru

Lyuminarskiy LE., Dr. Sc. (Eng.), Professor of the Department of Theory of Mecha-
nisms and Machines, Bauman Moscow State Technical University. Specialist in the field
of dynamics and strength of gear mechanisms. Author of over 25 scientific publications,
including one monograph. e-mail: lie260@mail.ru

Lyuminarskaya E.S., Cand. Sc. (Eng.), Assoc. Professor of the Department of Electrical
and Industrial Electronics, Bauman Moscow State Technical University. The main direc-
tion of scientific research is related to identification of hidden defects in electrical con-
tacts. Author of 8 scientific articles and 6 patents for a utility model.

e-mail: lyuminarskaja.caterina@yandex.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
     16
     15
     16
      

   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
     16
     15
     16
      

   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
     16
     15
     16
      

   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
     16
     15
     16
      

   1
  

 HistoryList_V1
 qi2base



