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𝐵𝑐 =
7.58

(𝐷 /𝑟)
⋅ 10−6ℓ               (3.2) 

 , , 

𝑜ℓ,  (3.3) 

 Ro -    1    ,  /   

     , , 

𝐺 𝑜 պսℓ, (3.4) 

`  Go   - 1        

  ,      

,    , / , (  4.6)  

 

II.  ,  

 

  

 , 

 , 

     (3 ), 

      S   , , 

     U  (U  , U  , U  ), , 

     (u ,  u ,  u ) ,   %, 

  P   (P , P , P ) , , 

   P   , , 

      , %, 

      ,     n,  a%, 

  ` m  

  S  = 0.5S , S  = S  = S  

   S  = S  = S  = S  

 , ,      ,     

 

                

 

 Rµ RÙ XÙ Xµ 

µ Ù 

Ró 

Xó 

Gï Bï 

KÙµ 
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. 3.2 

  

 

  , %   

𝑢բ = (𝑢 + 𝑢  − 𝑢 ), 

     𝑢մ = (𝑢 + 𝑢 − 𝑢 ),             (3.5) 

𝑢ց = (𝑢 + 𝑢 − 𝑢 )  

  ,    

𝛥𝑃կ բ = 0.5(𝛥𝑃բմ + 𝛼(𝛥𝑃բց − 𝛥𝑃մց)) , 

𝛥𝑃կ մ = 0.5(𝛥𝑃բմ + 𝛼(𝛥𝑃մց − 𝛥𝑃բց)) , (3.6) 

𝛥𝑃 = (𝛥𝑃 + 𝛼(𝛥𝑃 − 𝛥𝑃 )) , 

     𝛼 = (
𝑆բ

𝑆ց
)

2

 

 , `   

𝑋բ = 𝑢բ

𝑈2

բ
 ,   𝑋մ = 𝑢մ

𝑈2

մ
 ,     𝑋ց = 𝑢ց

𝑈2

ց
           (3.7) 

 , ` 

𝑅բ = 𝛥𝑃
𝑈2

բ
2 ,  𝑅մ = 𝛥𝑃

𝑈2

մ
2 ,   𝑅ց = 𝛥𝑃

𝑈2

ց
2             (3.8) 

  

𝐾 =
𝑈

𝑈 (1+
𝑚𝑎%

100
())

,     𝐾 =
𝑈

𝑈 (1+
𝑚𝑎%

100
())

           (3.9) 

       

𝐾 =
𝑈 (1+

𝑚𝑎%

100
)

𝑈
,       𝐾 =

𝑈

𝑈
         (3.10) 

  , ` 

𝐺տ =
𝛥𝑃

2  ,     𝐵տ = 𝑖
𝑆

2         (3.11) 
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III.    

 

  

 , 

 , 

   (2 ), 

     S   , , 

      U  (U ,U ) , , 

     (u ), %, 

   P   (P ), , 

   P  , , 

    ,  %, 

      ,  n,  a%, 

      m  

 

   

 

 

 

 

 

 

 

 

 

 

 

.  3.3 

 

  

 

 , ` 

𝑅տ = 𝛥𝑃կ

𝑈2

2   (3.12) 

  , ` 

µ ó 

Rï Xï 

Gï Bï 

K 



61 
 

𝑋տ = 𝑢կ

𝑈2

  (3.13)  

  

𝐾 =
𝑈

𝑈 (1+
𝑚𝑎%

100
())

             (3.14) 

  , ` 

 

𝐺տ =
𝛥𝑃

2 ,    𝐵տ =
𝛥𝑄

2

𝑆
2          (3.15) 

 

IV.  

 

  

 , 

    (2 ), 

     U ,  , 

     I , , 

    X, , 

      P,   

 

 

 

 

 

  

 

 

 

.  3.4 

 

  

 

 ,  

𝑅 = 1000
𝛥𝑃

𝐼անվ
2           (3.16) 

 

R X 
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V.   

 

  

  , 

     U ,  , 

     S ,  , 

     Q ,   

 

  

 

 

 

 

 

 

 

 

 

. 3.5 

 

 

  

 

 ,  

𝐵կ = 1000
𝑄անվ

𝑈անվ
2   (3.17) 

 ,  

𝐺կ =
√𝑆անվ

2 −𝑄անվ
2

𝑈անվ
2              (3.18) 

VI.  

 

  , 

     U  , 

    (P-Q, PU, U  

    P, Q  U-     ,   

  , 

      (P, Q)   

   , 

BÏ 
GÏ
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   ( , , , ), 

   ( )  (    , 

)   

 

3.2.      

  

  

      .  

      (  ), 

   (   )   -

     (  )  

    ( )     ( , -

   , , , -

 )  ,     

         

     ( ) -

   n  (1  n  31)    k-      

   (WPk)     (WQk) ,     (Pkj)  

 (Qkj)         

  (WP)    (WQ)      

         (P, U  )  

 ,          

,       ,      -

   (U, U    )  

   ,    -

    . 

 𝑊𝑃𝑘
′ = 𝑊𝑃𝑘

𝑊𝑃

∑ 𝑊𝑃𝑘
𝑛
𝑘=1

,     (3.19) 

𝑊𝑄𝑘
′ = 𝑊𝑄𝑘

𝑊𝑄

∑ 𝑊𝑄𝑘
𝑛
𝑘=1

,    (3.20) 

𝑃𝑘𝑗
′ = 𝑃𝑘𝑗

𝑊𝑃𝑘
′

∑ 𝑃𝑘𝑗
24
𝑗=1

,          j = 1,  , 24,   (3.21) 

𝑄𝑘𝑗
′ = 𝑄𝑘𝑗

𝑊𝑄𝑘
′

∑ 𝑄𝑘𝑗
24
𝑗=1

,          j = 1,  , 24    (3.22) 
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  𝑊𝑃𝑘
′ , 𝑄𝑃𝑘

′ , 𝑃𝑘𝑗
′ , 𝑄𝑘𝑗

′ ,  j = 1,,24     -

   ,      -

 

        

 ,           

          -

   (      )   -

          -

       ,   -

         

  ,         P, Q   

P, cos (  )  

 

3.3.    

 

   (  )   -

     ,        

  (  ,       -

 )  

      . 3.13.5    

,        

  ,    ,   -

   ,            

           -

      

        

𝑌𝑈 + 𝑌բ𝑈բ = 𝑈𝑑

−1
𝑆,        (3.23) 

-

 

𝛶      -

   ,      -

  (   ), 

 𝑈     -  , 
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 𝛶բ       

  -  , 

 𝑈բ      , 

 𝑆   (   )   -

     - -

 , 

 𝑈𝑑       

  

,          

  ,       

   

          -

   (P )    (Q )       

    (P )    (Q )  ,  P  = P  -

P    Q  = Q  - Q          

   ,       -

,   max(P ,Q ) <  ,    -      -

   

 ,          

 ,       

 

4.     

        -

           -

,         

 

 4.1.     

       

𝛥𝑃գ = 3𝑅𝐼2,  (4.1) 

   I    , 
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𝛥𝑄գ = 3𝑋𝐼2 ,              (4.2) 

      

𝛥𝑃պս = 0,5𝐺պս(𝑈1
2 + 𝑈2

2) ,            (4.3) 

    

𝛥𝑄𝑐 = −0,5𝐵𝑐(𝑈1
2 + 𝑈2

2),            (4.4) 

  𝑈1   𝑈2  -         . 3.1  

 4.2.       

( ) 

      

P = 3(𝑅բ𝐼բ
2 + 𝑅մ𝐼մ

2 + 𝑅ց𝐼ց
2),           (4.5) 

     

Q  = 3(𝑋բ𝐼բ
2 + 𝑋մ𝐼մ

2 + 𝑋ց𝐼ց
2) ,          (4.6) 

 𝐼բ, 𝐼մ, 𝐼ց     ,      

 , 

     

𝛥𝑃մ = 𝐺տ𝑈բ
2 ,            (4.7) 

     

𝛥𝑄մ = 𝐵տ𝑈բ
2 ,            (4.8) 

  𝑈բ -         ( . 3.2)   

  

4.3.      

      

P = 3𝑅տ𝐼բ
2

  ,           (4.9) 

      

Q = 3𝑋տ𝐼բ
2

 ,                                                      (4.10) 

  𝐼բ -         . 3.3, 
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𝛥𝑃մ = 𝐺տ𝑈բ
2 

  ,           (4.11) 

     

𝛥𝑄մ = 𝐵տ𝑈բ
2

  , (4.12) 

  𝑈բ -        . 3.3  

  

4.4.     

    

𝛥𝑃ռ = 3𝑅ռ𝐼ռ
2,            (4.13) 

    

𝛥𝑄ռ = 3𝑋ռ𝐼ռ
2,             (4.14) 

   𝐼ռ -      

4.5.      

   

𝛥𝑃կ.մ = 𝐺կ𝑈2,             (4.15) 

   

𝛥𝑄կ.մ = −𝐵կ𝑈2,             (4.16) 

 U-        

 

4.6.        

  

 

220       ( )     

       ,    

      (E )    

 (E0)  𝜃𝑖(𝐸է/𝐸0)   (i)   (1-  

, 2-  , 3-   4- )  

1.       . 

𝛥𝑃պս. = ∑ 𝛥𝑃0𝑖𝜓𝑖ℓ4
𝑖=1 , ,    (4.17) 

𝛥𝑃0𝑖 = 𝑛𝑟0
2(2𝜃1𝑖 + 𝜃2𝑖),     (4.18) 
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  𝜓𝑖-       

(𝜓𝑖 = 𝑇𝑖/8760), 

 ℓ -   ‐   , , 

 𝛥𝑃0𝑖-       

  , / , 

 n-    , 

 r0-   , , 

 𝜃1𝑖, 𝜃2𝑖-    , -

      

 

 ,     . 

𝜃լ.եղ. = −9,420 + 39,35(𝐸է/𝐸0) − 55,938(𝐸է/𝐸0)2 + 26,327(𝐸է/𝐸0)3, 

𝜃չ.ձյուն = −28,361 + 126,168(𝐸է/𝐸0) − 186,939(𝐸է/𝐸0)2 + 94,461(𝐸է/𝐸0)3,   (4.19) 

𝜃անձ. = −17,702 + 81,013(𝐸է/𝐸0) − 134,264(𝐸է/𝐸0)2 + 88,804(𝐸է/𝐸0)3, 

𝜃եղյ. = 81,523 − 342,434(𝐸է/𝐸0) + 459,610(𝐸է/𝐸0)2 − 178,431(𝐸է/𝐸0)3։ 

2.     E 1   E 2  .  

𝑬է𝟏 = 𝟎, 𝟎𝟏𝟒𝟕
𝟏+𝑲𝑯

𝟐

𝑪𝟏𝑼

𝒏𝒓𝟎
, / ,            (4.20) 

𝑬է𝟐 = 𝟎, 𝟎𝟏𝟒𝟕
𝟏+𝑲𝑯

𝟐

𝑪𝟐𝑼

𝒏𝒓𝟎
, / ,            (4.21) 

 

𝑲𝑯 = 𝟏 + 𝜷𝒓𝟎/𝒂,              (4.22) 

𝜷 = 𝟐(𝒏 − 𝟏) 𝒔𝒊𝒏( 𝝅/𝒏),           

(4.23) 

  C1 , C2 -      , 

𝐶2 = 55,6𝛥2,   / , 

𝐶 = 55,6𝛥,   / , 

𝐶1 = 0,5(3𝐶 − 𝐶2),  /  

𝛥2 = 0,98𝛥0 + [0,05(ℎ/𝐷)−2,8 + 0,5]𝛥0
2,    

𝛥 = 0,99𝛥0 + [0,2(ℎ/𝐷)−1,5 + 0,08]𝛥0
2,           (4.24) 

𝛥0 =
1

𝑙𝑛( √2
3

𝐷/𝑟համ)
 

 h -      , , 

 D -    , , 
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 r  -    , , 

𝑟համ = √𝑛𝑟0𝑟𝑝
𝑛−1𝑛

,                (4.25) 

 𝑟𝑝 -     , , 

𝑟𝑝 =
𝑎

2 𝑠𝑖𝑛(𝜋/𝑛)
               (4.26) 

3.    . 

𝐸0 = 24,5𝑚𝛿[1 + 0,613/(𝑟0𝛿)0,4], / ,             (4.27) 

 m -     (     

  m=0,78,      

m=0,82), 

 𝛿 -    , . ., 

𝛿 =
0,386𝑃

273+𝑡
               (4.28) 

  H   ( )      . 

𝑃 = 760[1 − 0,029
𝐻

273+𝑡
+ 0,00035

𝐻2

(273+𝑡)2],   (4.29) 

 t -      

4. 110         (4.17)-

          

 

𝐺պս =
𝛥𝑃պս

𝑈2 ,  ,               (4.30) 

  U-     ,       

  G   (  )   

 . 

𝐺պս = 𝐺0պս[1 − 𝛼(1 −
𝑈

𝑈անվ
)],             (4.31) 

 𝛼 =
1−𝐺1պս/𝐺0պս

1−𝑈1/𝑈անվ
 -   , 

 G1  -   U1   

-   (    U1  =  0,9U ), 

 G0  -  (U )    
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 ‐   G         

  

 

 

 

 

5.     

 

    ( )    -

   ,        

      ( ,   

),      

5.1.       

 (W ) (   , ,   -

 )        

        -

       -

        -

           -

     

5.2.         

      (    -

, ,   ),    

     

5.2.1.   ( )   ( )   

        -

       -  -

          

 . 

𝛥𝑊գ = 𝛥𝑃%𝑊𝑄/100,    (5.1) 

 𝑊𝑄       , 
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 𝛥𝑃%         

   

% -            

  

5.2.2.      , 

     ( ,  -

)            

   (  )  

 

 

 

 

 

,  6 10 35 110 220 

  , 

. /  
60 60 100 300 300 

  , 

. /  130 175 400 6000 12000 

5.2.3.         

       -

         

 

6.     

 

     

𝛥𝑊չ.թ = √∑ (
𝑊գ𝑖

𝑊մ
𝛿գ𝑖)

2
+ ∑ (

𝑊բ𝑗

𝑊մ
𝛿բ𝑗)

2
𝑚
𝑗=1

𝑛
𝑖=1 % ,    (6.1)  

 n    , 

 m    , 

 W i  i-      , 

 W j  j-       , 

 𝛿գ𝑖 i-       ,  

%, 

 𝛿բյ j-       ,  %,
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𝛿 = ՞1,1√𝛿𝐼
2 + 𝛿𝑈

2 + 𝛿0
2 + 𝛿𝜃

2 + 𝛿𝐿,        (6.2) 

 

 I  U       

( , )    , %, 

 L        

-      , %, 

 0        

 , %, 

        

     

  , %  

 L   (  )   L = 0,5U  

𝛿𝜃 = 0,029√𝜃𝐼
2 + 𝜃𝑈

2𝑡𝑔𝜙,     (6.3) 

 I , U     -    

-    , 

 tg        

(6.1)‐     𝛥𝑊չ.թ     >0 

    <0    (6.1)‐    

        

 

7.     

 

      

W =W +W  ,                                                     (7.1) 

 W        

, 

 W         

    

 , 

   ( )    
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W  = W  - W                                                          (7.2) 

     . 

1.      (7.2)   

   (W )  

2. (6.1) -       (𝛥𝑊չ.թ)  

 

3. (7.1)-      

4.       

        

   W    W     W   > W  ,       

W  =   W   - W   

      

 


