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 6 3. 

: 

1. : ; 
2. :  2,5  = 0,25 . 
3. : V = 6 3; 
4. : m = 4200 ; 
5. :  = 1100 3; 
6. :  = 2422 /( ); 
7. :  = 60  = 3600 ; 
8. : 1 = 10° ; 
9. : 2 = 60° ; 
10. : Ø57×3,5 

1.  [1]: 

=  

 q – , ; 

 – , /( 2 ); 

t  – , . 

2.  [1]: 

=  

 Q – , , ; 

 = 3600  – . 

3. , : 

= = 2422 4200 50 = 508620  

 = 2422 /( ) – ; 

m = 4200  – ; 

t = 2- 1 = 60-10 = 50° . 

=
508620

3600
= 141283  
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4. ,  [1]: 

=
ln

=
60 10

ln 125 10
125 60

= 200°  

 t  = 2 = 60°C – ; 

- t  = 1 = 10°C – ; 

- t  = 125°C –  2,5 . 

5.  [ . 4.77, 4]: 

=
1

1 + 1 + 1
2 ln +

 

1 – , 2 ; 

2 – , 2 ; 

 =  3,5  – ; 

 – , ; 

 12 18 10 : 

-  100° :  = 16 ; 

-  200° :  = 18 ; 

-  125° :  

= 16 + 5
18 16

20
= 16,5  

r3 = r1 + r2 = 18·10-5 + 35·10-5 = 53·10-5 2  

r1 = 18·10-5 2  –  (  19 [1], 
); 

r1 = 35·10-5 2  –  (  19 [1], 
); 

6. -
. 4.45 [2]: 

=  

1 = 24,9  –  [3]; 
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 = 1600  – ,  ( -
 6,3  3); 

Nu – , . 4.45 [2]: 

= ,
,

 

=0,87; m = 0,62 – ; 

µ, µ  –  20°  
60° : 

µ = ,  – ; 

  = 19,17·10-6 2/c –  
20° ; 

 µ = 19,17·10-6 × 1100 = 21,087·10-3  -  
 20° ; 

  = 4,75·10-6 2/c –  
60° ; 

 µ  = 4,75·10-6 × 1100 = 5225·10-3  -  
 20°  [3]. 

 = D/d  = 1800/1600 = 1,125 (  D = 1800  – ,  
 6,3 3); 

Pr = 93 –  1100 3 [3]; 

Re – , . 4.45 [2]: 

=  =
1100 1,5 1,6

21,087 · 10
= 200000 

 n = 90  – 1,5 /c – . 

= 0,87 200000 , 93 , 21,087 10
5,225 10

,

1,125 =
0,87 1934 4,46 1,22

1,125
= 8138 

= 8138
24,9
1,6

= 126 · 10 /( ) 

7.  
. 4.49 [2]: 

=  
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2 = 264  –  [4]; 

d = 0,057  – ; 

Nu – , . 4.49 [2]: 

= ( )  

 = 0,728 – ; 

n= 0,25. 

Pr = 1,1 –  125°  [4]; 

= =
9,8 1,8 1,3
13,045 10

= 7,4 10  

 µ  = 13,045·10-6  –  125°  [4]; 

g = 9,8  – ; 

 = 1,3 3 –  125°  [4]; 

=  
2188,55 10

2231,5 65
= 15 

 r = 2188,55  –  125°  
[4]; 

 = 2231,5 /( ) –  [4]; 

t = . – . = 125-60 = 65°  ( ); 

= 0,728(7,4 10 1,1 15) , = 76,5 

= 76,5
264

0,057
= 350 10 /( ) 

8. : 

=
1

1
126 10 + 1

350 10 + 1
16,5 ln 0,057

0,050 + 18 10

=
1

0,007 10 + 0,003 10 + 0,0017 + 0,000053
= 556 /( ) 

9.  [1]: 

=
141283

556 200
= 1,3  
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 6 3 

 
 Ø57×3,5  12 18 10 . 

: L = F/d = 1,3/0,057 = 22,8 . 

 D=1750 
 ( ), : 

l = ·D = 3,14·1,75 = 5,495  ; 

: n = L/l = 22,8/5,495 = 4 . 
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