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1

     Copeland  1979  
       ,

      ,    
    .      

 ,   ,      ,
   .    

      1,5  6 . ..  
  , ,  «   »

    “Copeland Selection Software”,    
www.ecopeland.com.     .    

   ,   .

2

       
      ARI   BTU/h 

60 ,  R 22.
,  ZR 28 K3   28000 BTU/h  60 ; 

“K”  1000.  “3” -   .      
 “C” ,   ,        

.   “E” ,     
( ).        50 , 

 0.244.

 

1 –  : Z =  
2 –  /   
3 –   [BTU/h]  60      ARI (* . )
   K" - 1000  "M" - 10 000

4 –    
5 - 
6 –  
7 -    

522:   (ZR 22 K*...ZR 81 K*)
     523:     (ZR 48 K*...ZR 81 K*)

*   ARI:
7,2 °C  
54,4 °C  
11 K    
8,3 K  
35 °C  

Z R   2 8 K  3  E  - P F J - 5 2 2
1 2 3 4 5 6 7
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1 2 3

54ANW.4.04.00

.1:    

3    

        1905.  ,
      ,   

    ,   ( . . 1).  
      ( ),   

 (   )   (  )  
.     ,     

   ,    .   
 , ,      ,  

,   .       
,      .   

(   ),    (   ) 
.

1.        
.     ,     

  .
2.          .
3.   . .     ,    

  .
4.     ,    ,   .
5.         ,  ,   

 ,        .

4

R 407C      R 22   ZR 18 K4E ... ZR81
KCE. R 134a    .      

   36.

5

   . ,    
 R 407C  R134a, -  Copeland 3MA (32 cSt).    

  ICI Emkarate RL 32 CF  Mobil EAL Arctic 22 CC,     3MA.
   R 22  “  ”     Suniso 3GS, Texaco WF 32 
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Fuchs KM.           .
          

Copeland.        ,
  /     10  .  

      ,      
.        ,   
  .      

        .
  ,       .  

  .         
  .        

      .   
         .

          
      (tb)    (te). 

     .2.
  ,        93°C.

          .
         

  ( .3).       
   ,       

   .  . .    ,   ,
    .  ,  

Copeland,       ,    
    . ,   

  - ,      . 
         50 ppm.  
     ,   50 ppm.  

       ,  
   .

. 2:
    (tb)
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SCROLL

ANW.4.05.00

.4:  . .

10
...

40

Z.4.07.00

.5:  .

ppm
1500

1000

500

50 100 150 250200 300 h

 mineral oil 

K1
1.

0/
05

93

POE

. 3:         
  [ppm]  25°C  50%  , h = .

     0.3   .    , 
       ,     

     .   
 /  ,      

   .      
,     ,     

.        ,   .

6  
  

 Copeland   
  « » ,   ,

,    . ,
   , 

      
       

  ,   
    . 

  .16  ,  
  ,  

 .    
 23.

7  
   Copeland 

   , 
   ,  

     :
· 2,7 .  ZR18 K4
· 4,5 .  ZR 22 K3  ... ZR 81 KC

    
,     

 ,       
    ,  ,

   .4.   23. 
    .5.
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8  
  ZR18K4...ZR81KC    .  

         
          

.         , 
      
  .     , 

    .   ,  
ZR 90  ,    ,    

 ,       
.      ,   

          .

9  
   Copeland    , 
  ,    .  Copeland

       1,5 
  ,     , 
      .  

   ,         
    ,     .   , 
 ,        . 
          

   .      ,   
    .

10    

        . 
     ,  .  

            
-     .     

.       
     .   

  .   , 
         

.      ,   
      .    

 146°C +/-4°C     91°C +/-7°C.

11   

      ZR 18 K*...ZR 81 KC  
.

12  

 ,         
 .    ,   

 ,  . ,   
   ,   . ,   

  .    36.

13     

           
.
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  -   .   ZR 18 K4 ... ZR 81 KC
  ,     
       28  ±3 .   

        0.3
.   ZR 23 K1 ... ZR 28 K1,     .

15

        
        , 

 .       
  .   1-2 .  

         
          .   

ZR,    ,     ,  
     .

16

          . 
 .

       ,   
     .  

 Copeland ,     ,  
      .

17    

        ,
  ,     10:1.   

,      ,     14.

18   

  ,    1995  ( .  95  ...) 
   ,   ½   

   .       
    .    ,

     ,    
 ,      .   
       .    
       .

        
      , Copeland 

    ,   
        

 .        
     (  , ,  )

  .     :
 – 1  (0,02 .   50 )   ,  – 

 5  (± 20 %)    .  
    .
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C
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R

T1

T3

T2

E.2.09.00

. 6:
 

R

M
1

C
S

K1

F6F1

L1 N

L1
N
PE

Q1

Control circuit

C2

E.1.03.00

. 7:   

L1

M
3

L2 L3

K1

F6...8F1

L1 N

L1
L2
L3
N
PE

Q1

Control circuit

E.1.04.00

. 8:   

19  

     ,  
  F6...8  ,    . 7  .8.

       VDE 0635  DIN
57635  IEC 269-1  EN60-269-1.

    “B”   ZR 18 K4 ... ZR 81 KC 
   VDE 0530  DIN 57530.

 .6    .    
.7  .8.

20    

     :
 (C),  (S)   (R).

21    

 ,         
      .    

 ,          (
 ,    18). ,   

  ,    L1, L2  L3. 
         50/50.
        

 .      ,
     .    

   .       
        .

       .
,          , 

    .
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   PFJ    TF5    TFC    TFD

ZR 18
ZR 22
ZR 28
ZR 34
ZR 40
ZR 48
ZR 61
ZR 72
ZR 81

    A/B
    A/B
    A/B
    A/B
    A/B
    A/B
      -
      -
      -

   A/B
   A/B
   A/B
   A/B
   A/B
   A/B
   C/D
   C/D
   C/D

      -
      -
      -
      -
      -
      -
      -
      -
      -

   A/B
   A/B
   A/B
   A/B
   A/B
   A/B
   C/D
   C/D
   C/D

                                                    
A « »    B « »        C « »  D « »

. 9:   

22  

      ,   
      .  “A”  “B” 

   1/4"  6.3 . “C”  “D”      10
  5 , .       

 DIN ISO 0100, IEC 364   .

   

23   

       
     ,   

,        
 . ,      

   .

1.    .

2.         
     ZR 18 K4 ... ZR 81 KC   

  .   ,    
    .

3.      .

4.       .  
   ,     

     .

5.a)  
    ,     ,  

     (   ),  .  
     .
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b)  
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 ,         
.        ,   

    (   ),  .  
     , 
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6.    (   )  ,  
     . 

     ±15%   
.

24   

     ,    
  .16,     .

25   

         
    (      ). 

       (  
150    )  .    
    15%.     

  20°C   -18°C   .  
      .   

          
 -30°C  .      

 ,    .2    
    .    , 

        1,4 .

26  

         , 
   «  ».      

     .    
:      1 .     7 . 

.         15% 
  «  ».       
     «  ».   
     ,     

    .     
  Copeland,       .

 :

  (°C): 29 35 40
   ( .): 7 14 54
   ( .): 13 8 6

 : 5 5 4

        « »  -
        ,  

         .
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ANW.5.02.00                           

 

                          Z.9.28.00

            
 10.:      
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 .2.     ,  
.

27  

Copeland     ,   .
       VDE 0530  1.

   ,        ,
Copeland         .     

 .        ,  
  (  ,     . .) 
 .        

1000       1-4 .   
 10 .        

.
:         , 
   .   

  ,    .    
     ,     , 

    .      
  ,      

     .    
       -    

  ,      ,  
  . ,     ,  

  .       .  
         

      .

28

        
( . .10).    ,       

  .      
 .      « »  

    .     8.5 . 
 M8.   13 ± 1 .     ,   

.     2 .   
  . ( . .10)

29
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3 2 1

Z.8.14.00

. 11:   
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  ,   ,    . -

     ,      .
 .11    .    

  ,     .

30   

•     
   ,  

 .
   : 

  ( .5% ).
,   0%.

•    .
•    

     1.
•      1,

    2.
•   2   ,

  -        .
      ,    .

•      3,      . 
   3 – .

•        .
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a

c

b

(1) (2)

Z.8.07.00

c

ba

Z.8.08.00            Z.8.10.00             

c

b

a

d

Z.8.09.00

           

. .a b

c

Z.8.11.00

. 12:    

31    

:

•      2  3       
   .

:
•         , 

  .
   :    ( .5% ).

   ,   ,    .
-       ,     

.  .11    .    
  ,     .

32    .
     «  » (ZR 18 K4 ... ZR 81 KC) 

   Rotalock (ZR 48 K*…ZR 81 K*).
 Rotalock       «  » 
  “C”.  Rotalock     

 ( . .12       ZR).
 “A”  “B”      Rotalock   «  » ( .

.12       ZR).

A B

C



(1) – .  
(2)  - .
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    -  ,  
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    177°C,    
.          

   .

34   

      ,   
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,         
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. 14:   .  

t c1     } .  
t c2   }  p v 2   = . 
t 02     }    
t 01   }  p v 2   = . 
p v 1     

t ex   .   
t cm    .  
t 0m  .  
p v2     
t v 1 . .    p v 1 = . 

    .   ,   
  ,   .

       ,  
     (  )  

 « »     .   ,   
,      .   

    ,      .

  ( .13):

•  :  
•  : “ ” ,   /
•     :  

  

 :  
•  : “ ”,   /
•     :  

37  R 407C

,       
     .     

 R22.       “E”,  ZR 61 KC  ZR 61 KCE.  
   ,  (  R407)  
  . ,    

   ,    .    
  . ,     

.       .  
    ,   .   

           
.
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  -   . , 

 R 407C, ,    
      .    

     ( .14).
        

tex  to2 ,       tc1  tc2. 
,  «  »  «  »  

.       
  .      « » 

« ».   Such new definitions are also necessary in order to ensure accu-
rate comparisons of performance against other azeotropic or near azeotropic refrigerants.

      (tom)   
 (to2)     (pv1)     

   (tex).     
 (tcm)     (tc1)    

(pv2)      (tc2).
           

 (tv1)     (to2)     (pv1).
         .

        
   (tc2)    (pv2).

        «Air- Conditioning and
Refrigeration Institute» (ARI),     «Alternative Refrigerants Evaluation Pro-
gram» (AREP).          R 22.

         , 
   EN 12900.      Copeland Selection

Software version 4  ,        ,   
 .

       (R 407)  
    .  ,    

       .  
     .     

        
    .   

         .
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Fig.

Fig.13: Application Envelopes
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TXV ? TXV ? TXV ?

TXV ?

see 7

System o.k.

< 2,7 kg (ZR 18K4)

< 2,7 kg (ZR 18K4)

see 26

see 24 - 26

see 24
0

0 0 0

0

1 1

1

1

1

1

0

< 4,5 kg (ZR 22K3...ZR81KC)

< 4,5 kg (ZR 22K3...ZR81KC)

A/C H/P

. 16:  

         
       

      .

    ,    Copeland.

 

 

A/C
H/P  
1 
0 
TXV       

 ,       
 .


