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      50.13330.2012 [8]. 

      

50.13330.2012. 

  

 : 

 – ; 

  – ; 

  , t  = 21 °C; 

  , t  = -6,7 °C; 

    (0,92), t  = -37 °C; 

  , z  = 233 ; 

   , α  = 8,7 /( 2∙°C); 

   , α  = 23 /( 2∙°C). 

 

 = (tint - text) ∙ zht= (21 + 6,7) · 233 = 6454,1 C∙  
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  1  50.13330.2012: 
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2.3   COMSOL Multiphisics. 
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 Т  ,    Т = Т(x, y, z, τ).  ,  
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 Т=T(τ,x,y,z) – , ; x, y, z – , ; τ – , ; а 

–  , 2/ ;   -  . 
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, /( ∙ ); ρ – , / 3. 
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. 

 
/  

 
. /  
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/  
 

1 2 3 4 5 6 7 8 9 10 11 12 13 
 

1 
08-02-

001-01 

  
 

: 
  

  
 4  

3 0,25 1716,48 1185,85 520,13 169,72 429,12 296,46 130,03 42,43 

2 
-

04.3.01.12-
0001 

 
, 

-
 

3 0,06 3188,16    191,29    

 

 

 

 

 



 

  1 

3 
-

06.1.01.05-
0001 

 
 

 
, 

 
250 120 65 , 

 75 

1000 
 

0,095 15875,20    1508,14    

4 
12-01-

013-03 

 
 

:  
 

  
  

 
   

 

100 
2 

0,001 19668,40 12045,55 1910,15 335,67 19,67 12,05 1,91 0,34 

5 
-

12.2.05.10-
0002 

 
 

"  " 
ROCKWOOL 

3 0,0154 2614,75    40,40    

6 
08-02-

001-01 

 
 

 
 

3 0,12 1716,48 1185,85 520,13 169,72 205,98 142,30 62,42 20,37 

 

 

 



 

  1 

7 
-

04.3.01.12-
0001 

 
, 

-
 

3 0,0288 3188,16    91,82    

8 
-

06.1.01.05-
0001 

 
 

 
, 

 
250 120 65 , 

 75 

1000 
 

0,0456 15875,20    723,91    

        3145,83 450,81 194,36 63,14 
  626,77    

  409,30    
   "   щ   1  2020 . =31,43, =15,05, 

А =6,56" 
    

,   :     
         2500,66    
           194,36    
         513,95    
         626,77    
         409,30    
   20% 836,38    
     5018,28    
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. /
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/  
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1 
06-06-

001-05 

  
  

 
:  3 , 

  500 
 

100 
3 

0.002
5 

226746.2
7 

140665.5
9 

47439.8
0 

15197.9
8 

566.87 351.66 
118.6

0 
38.
0 

2   600 / 3 
3 0.255 7916.67    

2018.7
5 

   

        
2858.6

2 
351.66 

118.6
0 

38 

  409.14    
  253.28    

   "   щ   1  2020 . =31,43, =15,05, 
А =6,56" 

    

,   :     

         
2115.3

6 
   

           118.60    
 



 

  2 

         389.66    
         409.14    
         253.28    
   20% 649.61    
     3897.65    



 

 

 
 

 




