
 
 

 
146 

 
 

 
 

 
   

 
 

 

  

-

 

 

 

 
 

 
 

 

-
 

-
 

-
 

-
 

 

-  
   

 
1.  

 [3]. 
 



 
 

 
147 

 
-    

 - -   

. 1  -  

1   
 

      

1   148 95 
2   123 30 
3 -   55 54 
4   30 127,8 
5   15 60 

-  
 

 H
1
=Q

1
=G

F1 F1
(T

T
-T

S
);  (1) 

 H
 2

=Q
2 

= G
2
 

2
(T

T
-T

S
); (2) 

 H
3
=Q

3
= G

3
r

 3
(T

T
-T

S
); (3) 

 H
 4

=Q
4 

= G
4
 

4
(T

T
-T

S
); (4) 

 H
5
=Q

5
= G

 5  5
(T

T
-T

S
), (5) 

 H
1
, H

 2 
, H

3
, H

 4 
, H

5
   

Q
1
, Q

2
, Q

3
, Q

4
, Q

5
,    

1
, 

2
, 

4
, 

5
     

r
3
  ;  

G
1
, G

2 
, G

3
, G

4 
, G

5
  

  

T
T 

T
S
    



 
 

 
148 

 : 
H

 1
 H

 2
 

H
3

 H
4

; H
 5

 

 
 CP

1 
= H

1 
/(T

T 
- T

S
); (6) 

 CP
2 
= H

2 
/(T

T 
- T

S
);  (7) 

 CP
3
= H

3
 /(TT -TS ); (8) 

 CP
4 

= H
4 
/(T

T 
- T

S
,); (9) 

 CP
5 

= H
5 
/(T

T 
- T

S
), (10) 

 CP
1
, CP

2
, CP

3
, CP

4
, CP

5 
  

 
CP

1
=288,002/(148-  CP

2 
=434,403/(123-30)=4,67  

CP
3
= 3308,2/(55-54)= 3308,2  CP

4 
=1211,413/(30-  

CP
5
=480,6/(15-  

2. 

2   
      

1  148 95 280,002 5,43 
2  123 30 434,403 4,67 
3  55 54 3308,2 3308,2 
4  30 127 1211,4 12,39 
5  15 60 480,6 10,68 

-

 
 

75

112,5

T,
o

QCmin=4171,1
,

Tmin=133

QHmin=1692,4

37,5

625 1250 1875 2500 3125 3750 4375

1 2

150

 
1     

QHmin, QCmin,   

. 2    

 T
min

= 5 )[4]. 



 
 

 
149 

75

1125

T,
o

QCmin=2802
,

Tmin=5

QHmin=468,9

37,5

625 1250 1875 2500 3125 3750 4375

1 2

150

QREC=1223,5

 
1    

QHmin, QCmin   

. 3    

T
min

=5 C, 

 
 

Q  
 QCmin   QREK  

=50
  =55  

 
... 

 4. 

4

2

1 95

CP
/

3

148

5

123 30

55 55

127,8 30

60 15

5,43

4,67

3308,2

12,39

10,68

H1

C2

C1

C3

H2
 

4,5    

. 4    

, 

 

min =5  



 
 

 
150 

  
 

 5. 

H

288,002

434,4

3308,2

1211,4

480,6

5,43

4,67

3308,2

12,39

10,68

CP
/

1

55

50

2

3

41

1

2

5

1

3

4

2

2

148 95

123 30

55 55

99127,8 30

60 15
318

362 288

117

2686

248

374106.6  
1 4     

   

. 5    

 

3   
 

 Q
Hmin

,   Q
Cmin

,  

 4171,1 1692,4 
 2802 468,87 

 

 
-    

-  -  
    

. 6  -  



 
 

 
151 

 
min =5  

 Cond 

 

[11]. 
min -

 
   

   
 

 
1.   
2.   
3. 

.   2000.  456 . 
4.  . .

-  
   //  -  .  .    

2008.   . 9-17 
5. 

-  
  2008.   130-145 

 
 

 

  
 

 
 ,   

 
, ,   

-  
 

 
The problem of shell-and-tube heat exchangers replacement by plate units in the system of serially installed 

heaters of sugar juice before the evaporation is examined. It is proposed to heat one of the heat exchangers by 
the condensate from the first vessel. The calculation of plate units is carried out under the criteria of input costs 
minimization. It is shown, that during the season, despite of some increase of the input costs, it is achieved the 
significant savings of funds at the expense of flow rate decreasing. 

  


