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44 ..

4.1. 

 = t,
 –  (  = 0,92 ÷ 0,98).

m  = mt,
 –  (  = 0,91 ÷ 0,97).

,  / 
h0 = i0 – i2 + C2

0 / 2000,
0 – . .

h0 = 1k
k
−

* R * T0 [ 1 – ( 2 / 1 ) (k – 1) / k ]

0 0 – 
.

 1 , 
,

lu = u ( C1cos 1 + C2cos 2 ) = u ( W1cos 1 + W2cos 2 ),
    u – , ;

C1  C2 – , ;
1 2 –  C1  C2

;
W1  W2– 

, ;
1 2  –  w1  w2 , 

. 
1, 2, 1, 2

.
 w1 :
w1 = 11

22
1 cosuC2uC α−+ ,

 u = dn/60, , - , 
 d, ,  n, ;

1 – 
1 .

 w2
w 2 =  w1,

 –  (  = 0,8 ÷ 0,9).
,  ht1

 ht2:
ht = ht1 + ht2 = i0 - i2 ,
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 i2 - 

, .

 = ht2 / ht.
, ht1 = ht(1 -  )  ht2 = ht  .

1 = 44,8· · ( ) ( )
2

0
10 8,44

C
1ii 







+ρ−⋅−  .

w 2 = 44,8 ·  · ( )
2

2
2 8,44

W
ii

0







+−ρ .

1. , 
, 

4,0  370 0 .  209,5
.  = 0,95.

.

 = 44,8 10 ii − = 44,8 * 0,95 5,209  = 615 .
 i-s 

 (  4-1). 
 i0 = 3140 . 

 ht = 209,5 , 
 h1 =  i0 –  ht = 3140 – 209,5 =

2930,5 .  i-s  108 .

, ,

Dht =(1-f2)·ht= (1- 0,952)·209,5 = 18,9 .
, : 1=1,8 ; t1 =2600C  v1 =0,13 3

 2.
,   20 , m = 0,94.

.
          i-s 

  v1 =0,13 3 .
       

450045,0
61594,0
13,020

c
vm

f 21
1 ==

⋅
⋅

=
µ
⋅

= 2
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 4.1  i-s 
.

 3.  1 2

 1,5  3000

 0,1 ? 
0,95.

: 219 .
 4. , , 

 1,6  4500  1,0
   520 .

: f = 0,965.
 5.   

   1 2,     0,6 
1200 ,  0,1 .  0,113 .

: m = 0,955.
 6.  600 

a = 25 .  u = 150 . 
  .

: 470 .
 7.    1200 , 

 25 ;  u1/c1 = 0,25. 
    , , .

b1 = b2. Y=0,87.
.

: h  = 174 .
 8.

,  u1/c1 = 0,45.
: h  = 99 .

 9.
 0,5,  1,5

3000    1,0 ?
f = 0,98.
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: W1= 311 .

 10.     
:   0,48  1073 .

 0,26 ,  12000 .,
 20 .

  , 
.   

0,96  0,95,   
       0,49, 

 220      100 . 
    0,35.   

.
.
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8,4
6,211073287

14,1
4,1 4,1

14,1

=




















−⋅⋅
−

−

.

       

( ) 4554,17235,018,4496,0h)1(8,44C t1 =⋅−⋅=ρ−⋅φ= .

 4.2.   
       

u/c1 =0,49; u = 0,49·c1 = 0,49·455=223 .
       

;
60
dnu π

= 355,0
1200014,3
22360

n
u60d =

⋅
⋅

=
⋅π
⋅

= .

      
.cosuC2uCW 11

22
11 α⋅−+=

       a1 = 220,  cos a1 = 0,927, 
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w1= 927,02234552223455 22 ⋅⋅⋅−+  = 262 

w 2 = 44,8 21
t )

8,44
W

(h +ρ = 0,95 * 44,8 *
2

8,44
2624,17235,0 







+⋅  = 414  / .

 cos 1 , , 
, 

, . 10-2:
tg 1 = C1z / (C1u – u),

 C1z = C1 · sin 1 = 455 · sin220 = 455 · 0,375 = 171 ;  C1u = C1 · cos 1=
=455 ·cos220 = 455 · 0,927 = 422 .

tg 1 = 171 / (422 – 223) = 0,86;  1 = 410.
2 = 1 – 100 = 310 ,  sin 2 = 0.515  cos 2 = 0.857.

:
C2z = w2 ·sin 2 = 414 · 0,515 = 213,5 ;

w2u = - w2 ·cos 2 = - 414 · 0,857 = - 355 ;
C2u = w2u + u = - 355 + 223 = - 132 .

:
C2 = 222

z2
2

u2 5,213132CC +−=+  = 250 .
 1 

lu = ( ) ( ) ( ) ( )
2

262414
2

250455
2

WW
2

CC 22222
1

2
2

2
2

2
1 −

+
−

=
−

+
−   = 124 .

IV/  

5/

, ,
hc = ((1 / 2 ) – 1) ·C2

t1 / 2.
:

) 
h a = ((1 / 2 ) – 1) ·w2

1 / 2.
) 

h p = ((1 / 2 ) – 1) · w2
2 / 2.

hb = C2
2 / 2.

 = l  / ht = 1 – ((hc + h  + hb) / ht).
 ht = i0 – i1

ht = ht1 + ht2 = (i0 – i1 ) + (i1 - i2).

 = l  / ( ht + C0
2 / 2) = 1 – ((hc + h  + hb) / (ht + C0

2 / 2)).
, 

N . = [ 1.07 · d2 + 0.61 z (1 – b) · d · l1.5] ·  · (u2) / 106,
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 = 1,1÷1,2  1,3 ,  = 1;

 – , 3;
 d – , , ;
 z – ;
 b – ;
 l – , ;
 u – , .

h  = G  * (i0 – i2) / G,
 G  G  - 

, .

i = (hc + h  + hb + h  + h .) / (ht + C0
2 / 2) = hi / h0.

i =  hi / H0.
 H0 -  ( ) 

.

 ( , .) 
:

 = Ne / Ni;   = 0,85 ÷ 0,99.

 = i ·  .

 = i  ·  .
–  (  = 0,93 ÷ 0,97).

,  / (  * )
de = 3600 /  · H0,

 H0 = i0 – i2 + C2
0 / 2 – , .

D = de · Ne = 3600 · Ne / H0 ,
 N  / = Ni  – , .

 11.
.

: 0,72.
 12.

 0,2  6500 .  0,1 .
 0,97  0,96.

 200
2 = 1 – 100 . 

,  u / C1 = 0.48.
 k = 1,35  R = 288  . (  * ).

:  = 0,875.
 13.

, ,  1000 , 
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 28 ,  3000  / , 

 0,85.
: N . = 31 .

14.  305  4350 . 
 4 . 

 0,85  0,99. , 
 25000 .

: 90 .
15. 

50000 ,  10  5000 , 
 3,5 .  0,85.

:151 .

V. 

6. 

Dn (i2 – in ) = W ( t``  – t` ) · C ,
 Dn – , ;

 W – , ;
 i2 – , ;
 in – , ;
 t``  t`  – 

, 0 ;
C  – , /(  * ).

m = W / Dk= (i2 – in ) / (( t``  – t` ) · C ).

Q = Dk· (i2 – in ) = k t .F,
 k – ,  / ( 2 · );

i2  in– , ;
F – , 2 ;

t .- ,
t .= t .+( t``  + t` ) / 2,

t .- .

16.  1000 
 5,5 /(  * ) 

, ,  55 
 180

280 .  32,50 .  3700
/ ( 2 * ).

.
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D = de * Ne = 5,5 * 1000 = 5,5 .
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