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 REPORT 

 

The final qualifying work on the topic Development of energy saving measures 

"Federal Budgetary Institution Rehabilitation Center of the Social Insurance Fund of the 

Russian Federation" "Tumanniy" contains 45 pages of a text document, 25 sources 

used, 3 sheets of graphic material. 

ENERGY EFFICIENCY MEASURES, POWER SUPPLY SYSTEM, 

PAYBACK PERIOD. 

The object of automation is the Federal Budgetary Institution Rehabilitation 

Center of the Social Insurance Fund of the Russian Federation " Tumanniy". 

The main purpose of energy saving measures is to develop energy saving 

measures, increase energy efficiency. In the process of completing the final 

qualification work, energy-efficient measures were proposed, selected as a result of 

evaluating their effectiveness and the payback period for their implementation. 

The main activities that were proposed in the final qualifying work: 

̶ Installation of energy-saving LED emergency lighting lamps. 

̶ Installation of energy-saving LED lighting lamps in buildings. 

̶ Improving the thermal protection properties of the roof. 

̶ Installation of low-emission films on windows. 

The relevance of this work is to save energy resources and minimize the costs of 

enterprises during the economic downturn. 
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/   100 
/  

  
  

100 /  

 .  .  
 

  320 4,0 60 0,27 4,27 501 214 
 

 
 

125 1,6 248 1,12 2,68 722 193,5 
 

  400 4,0 290 1,31 5,31 1015 287 
 

   87 0,9 10 0,15 1,02 150 153 
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 3.2–       
   

 
       :   –  =  · .  .    (1.1) 

   51%      

     . 

        

 . 

       6500  FL-COB-

20-CW  Village 30   3000  FL-COB-10-CW  MAG3-018-112 [15]. 

      . 

       8    

6500  FL-COB-20-CW  Village 30 : 

2,04  · 8  · 365  = 5956,8  ·  

       8    

3000  FL-COB-10-CW  MAG3-018-112: 

1,05  · 8  · 365  = 3066  ·  

 ,   6500  FL-COB-

20-CW  Village 30   : 

5%

66%

6%

23%

О еще е 
о о х ко пу о

Элект окотл

С ко о ле я 
лект о е я

П оч е ход  
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5956,8  ·  (2,27 .) = 13521,94    

 ,   3000  FL-COB-10-

CW  MAG3-018-112   [19]: 

 3066  ·  (2,27 .) = 6959,82    

     . 

13521,94 – 6959,82 = 6562,12    

      . 

  – 97,   MAG3-018-112 – 1938 , 

  3000  FL-COB-10-CW – 520 ,   

( )– 50 . 

97 · (50+520+1938) = 188556   

    . 

188556 ./ 6959,82 . = 2,3  

   2   3 . 

3.1.3     

        

    ,   

,       

  . 

    0,025 

/ · .           

    .   

,   ,       

,  ,    .   

   . 

     3-7 . 

        

,         . 
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 ,        

          .  

  –     .  

   30 .    

        

.       100° ,  

,        . 

     :  

,      .  

         

 [23].  

  : 

̶ ,   , , , . 

̶       

 . 

̶      . 

̶    -150°   + 220° . 

̶      . 

̶    . 

̶   . 

̶ . 

̶    30 .  

: 

̶      

  . 

̶       , 

   .  -  

   . 

̶   . 
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 ,   250 2. 

      1500   10 2. 

        37500 ,  

   . 

3.1.4      

  –     

  ,       . 

        

« » –         

   ,      

,     .    

          

  ,       

   . 

       

  ,     

  .      

,      .  

    (    ),   

     « »   .   , 

    ,   

     . 

     –   

      . 

3.1.4.1 В    

      
   – «i»  «k».      

     ,   :  
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̶ i-  (  ) –    

,    k- ,   

     ; 

̶ k-  (  ) –  i-     

,        

.  

       

  ,         . 

-       ,   

,       .  

        

    i- . 

       

 600°C.         

  .       

   [24].  

  -    .  

        

  .       

   . 

  i-      

,         

   . 

  : 

      

  ,      

 .  i-       , 

     .    

    k- ,     
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 .    «i»  «k» .   

      .  

       

      

 .    ,  

   ,    . 

    «i»  «k» ,    

  –       

    . 

        

         

    ,   

.  ё      

  ,      

60%    . 

 ё       , 

   (2.1). 

Q = t    + ta + o+a · , · · N
 ,              (2.1) 

 𝑎 . = , ∗°  –     ; 

       𝑎 = ∗°  –     ; 

       t  = 20 °  –    ; 

        t = − °С –    ; 

        R = ,  –    ; 

        N =   –   . 

Q =    + , + o+ 5 · , · · = ,   . 

   ,    : 
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𝑄𝑁 =  𝑄𝑇 ·  .                 (2.2) QN =  , · = ,  . 

   1 2  : Q =  QN + QT.                (2.3) Q =  , + , = ,  . 

   1 2     

: Qэ . =  Nn + QT,                (2.4) 

 n = 2,5  . 

Qэ . =  , , + , = ,  . 

    : ΔQ = Q − Qэ . ∗ F.               (2.5) 𝛥𝑄 = , − , · = ,  . 

    : ΔЭ = ΔQ · T .э.,                 (2.6) 

 T .э.= 2122 ./     . 𝛥Э = , · · − = ,  .∗ . 

 : 

DP = IE  .                  (2.7) 

 E –    ; 

       I  –   .  

   1500 . 1500· 340 = 510 . .,  
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,    : 

DP = , = ,  я . 

    1  6 . 
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