
158 

. . . . . . . 2013.  4 (40) 
 
 

 
 
 

 536. 2 (075): 517.958 
 

 
 

 

. , . , . , . ,  

.  
 

443100, . , . , 244 

-
 

. 

: , ,  
, . 

-
, .  

, , 
.  

 ( ), -
. -

, -
,  

.  
, -

-
.  [1]  

,  
)/(470 2 . 

-
,  

,  /2 . 
-

: 

                                                   
 ( .), . 
, . 
 ( ., .),  « -

». 
, . 



159 

t 316 ; Ct 340 ; /10128,0 26 ; /2 ;  
)/(513,0 ; d 05,0 ; /10122,0 26a , 

 t ;  
t ;  

;  
;  

;  
d ;  
a . 

 [2] 

 ,)Pr/(PrPrRe021,0Nu 25,043,08,0
e   (1) 

 d /Nu ;  
d /Re ;  

a/Pr ;  

CCC a/Pr  
C

 
 Ca ;  

e , -
 l .  

 50/ dl ,  1e ;  50/ dl ,  1e .  l 12  d 5 , 
 1280010128,0/05,02Re 6  28,1e  [2]. 

 (1) ,  1Pr/Pr , 
 76,1437Nu .  

 )/(14751/Nu 2d . 
-

 ( . 1–3). 
 

 
. 1.  ( ) 



160 

 
 

. 2.  
 

-
. -

,  
. -

. -
, -

. 
 

 
. 3. , t ºC;  

  
 

 [3] 

 ;222

22

22

22

rr
rrPP

rr
rPrP    (2) 

 ;222

22

22

22

r rr
rrPP

rr
rPrP    (3) 

 ,22

22

z rr
rPrP    (4) 

 r  – ;  
 – ;  

z – ;  



161 

P , P  – ;  
r , r  – ;  

 –  ( . . 1). 
 U  

 ,11
22

22

22

22

Err
rrPP

Err
rPrPU   (5) 

  – ;  
E  – . 

: ;130P 2  ;130r  
;25,0  ;1P 2  ;1412r  216000E . 

 r  -
 ;/3,1/130 22  22 /01,0/1 . -
,  (3)  

. -
, . 

 ,  (2), -

: ;/6,12 2  
2/6,10 . , -

. . 4. 
 2/6,5z  

.  (5)  r -
 U 58,0 . 

 
. 4.   ,  

 
 



162 

, -
 

.  .  -
, , . 

,  
. , , 

,  
 

2/6,12  ( . . 4). -
. -

. -
 [4–6]  NASTRAN 

. 
 NASTRAN -

-
.  

-
 ( , 

,  
, )  

. 
 

,   
. -

: 

 ;000014,0' /K  ;16000 2E  ;3,0  2130p , 
 '  – ;  

E  –  1-  ( );  
 – ; 

p  – . 
, -

 
40 º .  

, -
 

. -
 ( )/(470 2  )/(1451 2  

) -
, -

. -
,  

, . 
 

. -
, , 

 Ct 320 . -



163 

,  69,4 .  
 8,4 . 

,  
 Ct 40 , -

,  « »  81,8 . 
, 

 2130p  
.  (2) -

 
2/6,12 . , -

 2/75,26 ,  
 2/14 . ,  

. -
 z 

( 2/32,16z ). 
,  

,  
. -

 Ct 15  15 .  
,  

 2/35,33 . , -
 

2/6,675,2635,33 . ,  
 2/35 . , -

, ,  2/12 . -

  
2/6,12 ,  (2). 

37
30

23
14 12

37

 
. 5.  ( , 2)   

 
 15  30 º   

 2/55,37 ,  
 ( . 5). ,  

 C20 -



164 

 (  C30  15 ),  
 
 

2/43 . -
 (  30 )  (  7 )  

. , . 
,  

2/5,11 . 

 

1. ., ., . -
. – .: , 2005. – 430 . 

2. ., . . – .: , 1977. – 344 . 
3. ., ., . C -

. – : , 1970. – 628 . 
4. ., . .  – .:  

, 1974. – 342 . 
5. . . – .: , 1975. – 541 . 
6. . . – .: , 1981. – 304 . 
 

 12  2013 . 
 
 
 
 
INVESTIGATION OF TEMPERATURE AND THERMAL STRESS STATE 
OF BOILER DRUMS HEAT POWER PLANTS 
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The results of investigations of temperature and thermal stress state of boiler steam drum in 
the area of the holes for accession furnace tubes are provided. 
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