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- 2009/142/CEE (   );
- 2006/95/CEE (    );
-  2004/108/CEE  (    ).

 :
- UNI EN 676 (  );
-CEI EN 60335-1  (    

     );
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- 2004/108/CEE (    ).
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p p  p
     .   .

.

 p p

    (Hi): 9650 /  (  ).

       Siemens L 44:   ,
   1   24 .

       Siemens LAL25:  
    ,      24  

 ,     .    ,     
.

  PN91          N-.    PR.    S.     *.      A.
         (1)                         (2)    (3)     (4)     (5)     (6)

(1)  PN91 - PN92 - PN93 - PN510 - PN515 - PN520 - PN525

(2)  
N -   -   89 c  (12°E)  50° C 
D -   -   118 c  (15° E)  80° C
P - :  89 c  (12°E)  50° C

(3)  (  ) PR -                            MD - 

(4)  S -                                   L - 

(5)  * -   

(6) A - 

PN91 PN92 PN93

 -   698 - 2093 849 - 2558 550 - 4100

 

.  "  "

 .- . / 62 - 187 76- 228 49- 365

 230/400V 3N a.c. 50Hz

   (  ) 23.6 25.1 33.1

   (  ) 13.6 19.1 27.1

  4 5.5 7.5

  1.1 1.1 1.1

  (  ) 18 18 24

  ( ) 8 12 18

 IP40

 240 280 290

  - 

 °C -10 ÷ +50

 °C -20 ÷ +60

 *

 I:   
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    (Hi): 9650 /  (  ).

       Siemens L 44:   ,
   1   24 .

       Siemens LAL25:  
    ,      24  

 ,     .    ,     
.

PN510 PN515 PN520 PN525

 -  1314 - 3953 1628 - 4884 2326 - 6977 2000 - 8000

 
.  "  "

 .- . / 117 - 352 145 - 435 207 - 622 178 - 713

 230/400V 3N a.c. 50Hz 400V 3N a.c. 50Hz

   (  ) 33.1 43 59.7 69.2

   (  ) 27.1 31 41.7 57.2

  7.5 11 15 18.5

  1.1 1.5 2.2 2.2

  (  ) 24 30 42 48

  ( ) 18 18 24 36

 IP40

 320 370 415 430

  - 

 °C -10 ÷ +50

 °C -20 ÷ +60

 *
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     / ,      860.
     :     1013      

15°C.

:     ,   ,  
      ,       .

     ,         "MAX" ( .
 "   ");    , ,     

 "MIN".              ,  

 
 

, 
PN91

kB

PN92

kB

 
 

, 

PN93

kB

 
 

, 

PN510

kB

PN515

kB

 
 

, 

PN520

kB

PN525

kB

0
2
4
6
8

10
12
14
16
18

400 800 1200 1600 2000 2400 0
2
4
6
8

10
12
14
16
18

400 800 1200 1600 2000 2400 2800

0

2

4

6

8

10

12

14

16

18

500 1000 1500 2000 2500 3000 3500 4000 4500

0

4

8

12

16

20

24

1000 1800 2600 3400 4200

0

4

8

12

16

20

24

1200 2000 2800 3600 4400 5200

0

4

8

12

16

20

24

1600 2400 3200 4000 4800 5600 6400 7200 8000
0

4

8

12

16

20

24

1500 2500 3500 4500 5500 6500 7500 8500
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       ,    , 
       ,   

 .
p  p p   .    

B =  
BL =  

  

     :
PN91-92-93 1730mm x 1280mm x 1020mm (L x P x H)
PN510-515-520-525 1730mm x 1430mm x 1130mm(L x P x H)

   ,     ,  ,
     .    :

;
,     ;

 ;

  ;
     .

             .

   

    -           

A B BL C CL D E F G K H M P Y
PN91 1017 298 488 1315 1505 532 520 1052 262 464 292 M12 295
PN92 1017 301 491 1318 1508 532 520 1052 292 464 322 M12 295 2
PN93 1017 301 491 1318 1508 532 520 1052 292 464 322 M12 295 2

PN510 1050 340 520 1390 1570 550 560 1110 345 650 385 M14 390
PN515 1050 340 520 1390 1570 550 560 1110 384 650 424 M14 390
PN520 1050 340 520 1390 1570 650 670 1320 422 650 472 M14 390 3
PN525 1050 340 520 1390 1600 650 670 1320 434 650 484 M14 390 3

!             
 .  ,        ,  

   .
        ( .  “

”).

           

Y
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0 (OFF - ).    “ ”,   “  ”.
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     ( . . 1- . 2).

  

. 1  -  

. 2 -  
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    (     PN520 - PN525)
          .

    ,   .     
       .

   (   ) 

 
       ,    .

  :   ,          
  .  ,       :     ,  

   .   ,    ,   ,  
       ,     .

 :   ,        ,  
 ,    ,        ,   ,

 .    ( )  ,  ,  : , , 
 .    ,        

     .    -    
  .          (  

 ),    .       ,  
 ,    G (       -    ).

:         ..

 
     :     ,   . 

           ,  ,   
  .

2.4 - 4.5 

. 5

8 - 12 

. 6

18 - 24 

. 7

 

. 8

Danfoss KSM.. Suntec TA

R1 R1

230V                    400 V                                               

R2 R2

R3 R3

L3 L3

L2 L2L1 L1

R1R1

230V                    400 V                                               

R2

R2

R3

R3

R4R4

R5

R5

R6

R6

L3L3

L2L2

L1L1

R1

230V                    400 V                                               

R1
R2R2

R3R3

R4
R4

R5R5

R6R6

L3
L3

L2L2

L1L1

230V                    400 V                                               

W2 U2 V2

U1 V1 W1

W2 U2 V2

U1 V1 W1

L1 L2 L3L1 L2 L3

G

G
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PN91: SUNTEC TA2 / DANFOSS KSM50
PN92/93/510: SUNTEC TA3 / DANFOSS KSM70

PN515: SUNTEC TA4 / DANFOSS KSM100

PN520/525: SUNTEC TA5 / DANFOSS KSM140

1)  
2)  /    /   
3)  
5) 
7)  
8)  

1)   G1/2
2)    G1/2
3)    G1/2
4)   G1/4
5)   G1/4
6)  

p    
   ,   ,       

 .             
.

          ,     
      .

 ,    ,      ,    
         .

       ,       
 ( .,     ,       

.
        ,        ,  

   ,   ,     .
     .        

 .      .  
,        .    

 ,       .
       ,    ,  

     ,       , 
  .      OR  

 (       ).
        .

Danfoss KSM.. 

  2.5 ÷ 450 

  -10 ÷ 160 °C

   4 

    -0.45      

    4 

 3450 /  .

Suntec TA..
 3 ÷ 75 

 0 ÷ 150°C

   - 0.45     
   5 

     5  

 3600 /  .
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 ,     ,   ,     

:
1).       ( )    (R)  ;
2).       ,        :   

,   ,         ( .  ).

 

      
            ,  

 .  ,     ,       
,   .     , , ,   

  .  ,         -  ,
           -   ,  
,   .          .
      ;   : °E, t, 
  .  3         .
:   132     17.5 °E.   . 9     
       .    ,   

  22 °E  50 °C ,   100 °C      3 °E.    
,      ,   ,     . 9  

,  100 °E.          . ,
          ,   ,  

  .      . 10,   ,   ,  
   50 °E  50 °C,      80 °C.

Suntec TA.. Danfoss KSM..

1
2  
3  
4   

(   , 
  

   > 
50  @ 50°C)

5  
  

(   , 
  

   > 
50  @ 50°C)

,   

RA
RA

  

3 2 1

3

2

1

5

45
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  ,          

 ,       .        
  ,     .

     (    ,   )
      (      ):   

   .      . -
,              
       ,    ,    

.      ,      .  
 . 11     ,           

  .
    (    ,   )

  ,       ,     , 
   .    ,   .
  . 13.  . 14,    UNI 9248 "        ” 

       .     , 
   .

 ,        -   
 .

  
      ,      

  ,       . :   
,    ,      

 !

. 1

 
     ,  ,      

  ,       .    
   “  ” TR,    ,     ,  

1.5 °E.

. 2 - Fluidics WR2

. 3 - Bergonzo A3
*

  
  50 °C

     
 *

 (°E) °C
< 50 (7) 1 - 2 20

> 50 (7) < 110 (15) 1 - 2 50
> 110 (15) < 400 (50) 1 - 2 65

  50 
°C   

 (  
)

 
 

 

 
 

.  

 
. 
 

. 
 

TRS

 
 

 
 TCN

 
 

 
 TCI. . . .

cSt (°E) °C °C °C °C
< 50 (7) 25 7-9 19-20 100 115 170 80 50 - 60

> 50 (7) < 110 (15) 25 7-9 19-20 125 140 190 100 60 - 80
> 110 (15) < 400 (50) 25 7-9 19-20 145 160 190 110 70 - 90

  50 
°C   

 (  
)

 
 

 

 
 

.  

 
. 
 

. 
 

TRS

 
 

 
 TCN

 
 

 
 TCI. . . .

cSt (°E) °C °C °C °C
< 50 (7) 20 5-7 11-13 100 115 170 80 50 - 60

> 50 (7) < 110 (15) 20 5-7 11-13 125 140 190 100 60 - 80
> 110 (15) < 400 (50) 20 5-7 11-13 145 160 190 110 70 - 90
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   –         

Òàá. 4

  
( )  

 (°E) 
   

 
Universal (SSU)

   

Furol (SSF)

 

(Standard)

  
 2

(Admiralty)

1 1 31 -- 29 --

2.56 1.16 35 -- 32.1 --

4.3 1.31 40 -- 36.2 5.1

7.4 1.58 50 -- 44.3 5.83

10.3 1.88 60 -- 52.3 6.77

13.1 2.17 70 12.95 60.9 7.6

15.7 2.45 80 13.7 69.2 8.44

18.2 2.73 90 14.44 77.6 9.3

20.6 3.02 100 15.24 85.6 10.12

32.1 4.48 150 19.3 128 14.48

43.2 5.92 200 23.5 170 18.9

54 7.35 250 28 212 23.45

65 8.79 300 32.5 254 28

87.6 11.7 400 41.9 338 37.1

110 14.6 500 51.6 423 46.2

132 17.5 600 61.4 508 55.4

154 20.45 700 71.1 592 64.6

176 23.35 800 81 677 73.8

198 26.3 900 91 762 83

220 29.2 1000 100.7 896 92.1

330 43.8 1500 150 1270 138.2

440 58.4 2000 200 1690 184.2

550 73 2500 250 2120 230

660 87.6 3000 300 2540 276

880 117 4000 400 3380 368

1100 146 5000 500 4230 461

1320 175 6000 600 5080 553

1540 204.5 7000 700 5920 645

1760 233.5 8000 800 6770 737

1980 263 9000 900 7620 829

2200 292 10000 1000 8460 921

3300 438 15000 1500 13700 --

4400 584 20000 2000 18400 --
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        .

:       50 °E    50 °C,   ,
  ,   80 °C ( . )  

            

          
:     ,  50 °E   50 °C,  
      145  160 °C ( . )

. 10

. 11

   

 
 

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

50 60 70 80 90 100 110 120 130 140 150 160 170 180

 (°C)

 (°
E)

3 °E  50 °C –   

5 °E  50 °C –  

7 °E  50 °C –  

12 °E  50 °C –  

15 °E  50 °C –  

20 °E  50 °C –  

50 °E  50 °C –  . 12
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. 13 - 3ID0023 –         -  
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. 14 -      3ID0014 -             
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  3ID0014
1  
2  
3   
4   
5    
6
7     
8   
9  
10   
11  
12    
13  .   
14   
15
16    . . . 
17    
18   
19  
20  
21   
22   
23   
24  
25 .  -  
26 -  
27   
28 .  . . 
29   . 
30  
31
32    
33    
35  
36   
37   
42   
43
45   c     

46      (1)
47     (19)
48    

 
49
50   
52  .   

  3ID0023
1  
2  
3   
4    
5    
6
7     
8   
9  
10   
11  
12    
13  .   
14   
15
16    . . . 
17    
18   
19  
20  
21   
22   
23   
24  
25 .  -  
26 -  
27   
28 .  . . 
29   . 
30  
31
32    
33    
35  
36 3- .    
37   
42
43
45   c     

46      (19)
47     (1)
48    

 
52  .   
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        (  ),  
    ,           , 

,        . 15 (    -   )

.

 : 80%      ,       100 / ,
       18  ( .   . 15).

   
 ( )

   
    

  ( )

:     
    

 ( )

FLUIDICS WR2 25 19-20 7 - 9 ()

. 4

. 15

---------------   ,       

_________  %

 /

40 13 40

50 16 50

60 20 60

70 23 70

80 26 80

90 30 90

100 33 100

115 38 115

130 43 130

145 48 145

160 53 160

180 59 180

200 66 200

225 74 225

250 82 250

275 91 275

300 99 300

330 109 330

360 119 360

400 132 400

450 148 450

500 165 500

550 181 550

600 198 600

650 214 650

700 231 700

750 250 750

800 267 800

25 37 psi

 100 /

 100 /

%

 25  357psi
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 ,     ,     :   
 ,      VR,   .

:  TCI    ,     ,  50°E 
50°C.

     

 ,     ,     :   
 ,      VR,   .

TCI -   
    40°C.

TCN -    
       45  50°C,   TCN    , 

   TR ( . ).
TR -  

      45  50°C.     ,  
- .

TRS -   
          190 °C.   , 

     .       
     PR.

:        TR (  )  TCN (  
  ) ,  TCN    ,      
 TR.

TCN -    
  ( . 16)

      
10%  ,    “  -

” ( . 9).

TRS -    
( . 16)

      
   190 °C.  

,    
  .  

       
  PR.

TR -     ( . 16)
     

,   “  - ”
( . 9),      

,   .
TCI -      ( . 16)

     ,
      <

400   50°C.    
,   13.

  

. 16

VR VRVR
PR
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   . ,        

 .
,          ,  
      .

  ,      ,     
,  ,          ,  

    ,        .
  ,      .

: ,   ,   ,       . 
 ,   ,      .

:           
(    );  ,   ,   

         .

     , , ,        
  .           

  .

!      ,    
:

   

    CO2 (%)     O2 (%)

 11 ÷ 12.5 4.7 ÷  6.7
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p  p       BERGER STM30../Siemens SQM40..
1   ,  ,      ( . ): : 

             ,  
   ;

2     ( )   ( . 17),   ,    ; 
 

. 17

3   ,        ,  
  ,        (  , 

    ). 
4  ,   ON    :    (    

  )   RESET ( ),      ( . ) - . 
“ ” ” ;;

5      ;       
 ;

6      ,    .
7 ,           

 ,        ( .  ) .

Suntec TA.. Danfoss KSM..

Berger STM30

Siemens SQM40

  
I  
II    
III  

VR
M M

VR

A

C

B

MAN-AUTO

mensions
Dimensions in 

SQM4...

I

III

II

IV

V

VIVI

V

IV

II

III

I

MAN-AUTO
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8        -     .  
 ,    ( .  )  :

   ,   . 18,      VR  ( . . 17)
      25  (  Fluidics - .   . 15);

9         (     PG):
     ,      SV ( . . 19),  

   .
10  ,        ,   RA   

VRA,     :    TR     ,    
  ,     -   ,    .

!   ,   ,        RA.  
    .

11  ,    :        VB 
       “MIN”,       VRT.

  VB   .

:     ,       ,
   .

12  ,           , 
   (  III) -      (90°).

13        ,     ;
14   III (  )    ,  ,    , 

 ,         ,     : 
 V   ,  -  ,     ,    

.28,    .
15    III    ,      ,   

 ,    ,        (
).

16                 
    III       20-30°     .

    .       ,  
 .

. 18 . 19

  

RP

PG

V

SV

  

VRA

RA

TR

VB
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    SIEMENS SQL33.
1   ,  ,      ( . ): 

             ,  
   ;

2     ( )   ( . 20),   ,    ; 
 ;

. 20
3   ,        ,  

  ,        (  , 
    ). 

4  ,   ON    :    (    
  )   RESET ( ),      ( . ) - . 

“ ” ” ;

5      ;       
 ;

6       :        
 MAN/AUTO (        ID1  ).

7   ,       6,   MAN   RWF40,   0 

Suntec TA.. Danfoss KSM..

   
SQL33..

AB =   
BF =   
B   =  
G  =   

VR
M M

VR

A

C

B

MAN

AUT

AB B G

BF
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  F (    );
8      MAN    MAN/AUTO ( .  );
9     SV    ,     

      ,      AUTO (
    . . ).

       -     .   
,    ( .  )  : 

  ,   . 21,     VR  ( . . 20)  
    25  (  Fluidics - .   . 15);

10         (     PG):
     ,      SV ( . . 22),  

   .
11  ,        ,   RA   

VRA,     :    TR     ,    
  ,     -   ,    .

!   ,   ,        RA.  
    .

12  ,    :        VB 
       “MIN”,       VRT.

  VB   .

:     ,       ,
   .

13            ,  
     SV,     :  
      V       ;

. 21 . 22

  

RP

PG

V

SV

  

VRA

RA

TR

VB
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14     SV,      MAN,    
     AUTO,   ;

15    V,   ,    ;
16  ,    ,       MAN,   

      AUTO,       
;      ,   ,    

,      .
17     ,    ,       6

   RWF40  AUTO,     F   3 (  
 ).

18     . 
19     ,         

     ;
20 ,      ,  ,   ( ) 

,     F  BF,   ;

21                 
    BF       20-30°     .

22     .       , 
  .

    ( PN520 - PN525)
      :

   .
           

      VR 
    ,      .
          15%.

   , ,    .
       .

 
      ,    

 ( . ),  ,     ,      
.  ,     ,    CMF. 

     :  ,      
,    CMF  1,   ,     -  2.

 ,    ,     CMF  1  2 ,  
   0. 

BF
F

VR

CMF

CMF = 0       ,
                     
CMF = 1      
CMF = 2      
CMF = 3    
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p   
 ,   ,   1   3,     .

 2       .       
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. 23 -  

. 24 -  

. 25 -  

. 26 -  
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1.1 5.2.2 8.3   
1.2 5.2.3  8.4   
1.3 5.2.4 8.5  
1.4 5.2.5 8.6   
2.1.1  5.3 8.7   
2.1.2  5.4 8.8   
2.1.3 5.5  8.9  
2.1.4 5.6 8.10.1

2.1.5    5.7 8.10.2

2.1.6 6.1 8.10.3  
2.1.7 6.2 8.10.4
2.1.8 6.3  8.10.5  
2.2 6.4   8.10.6
2.3 O 6.5 8.10.7
2.4 6.6  8.10.8
3.1.1   6.7 9.1  

3.1.2   7.1  9.2    

3.1.3   7.2  10    
3.1.4   7.3  11  
3.2 7.4 11.1
3.3    7.5  12  
3.3.1.1 7.6 13  
3.3.1.2 7.7 14  
3.3.1.3  7.8 15
3.3.1.4 7.9 16.1
3.3.2 7.10  16.2  
3.3.3  7.11    16.3  
3.4  7.12 16.4
3.5 7.13 16.5
4.1  8.1.1  16.6
4.2  8.1.2 16.7
4.3 8.1.3 17
4.4  8.1.4  18
5.1  8.1.5   19  
5.2.1  A 8.2
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PN91           PN92             PN93
    SIEMENS LMO 2020455 2020455 2020420

   2080250 2080250 2080250

  2080251 2080251 2080251

     > 50 cSt @ 50 °C 2090207 2090207 2090207

 2090212 2090212 2090212

2110048 2110048 2110047

 2150031 2150033 2150032

2170005 2170005 2170005

 2180276 2180277 2180206

 A 2180202 2180202 2180202

 2190437 2190437 2190437

 2340004 2340004 2340004

 2340087 2340087 2340087

 2340088 2340088 2340088

 2340091 2340091 2340091

  2440013 2440013 2440013

 mod. SIEMENS SQL.. 2480007 2480007 2480007

 mod. BERGER STM30 2480090 2480090 2480090

 mod. SIEMENS SQM40 24800A5 24800A5 24800A5

 SIEMENS 2510003 2510003 2510003

   2540121 2540121 2540134

 TR-TCN-TCI 2560026 2560026 2560026

   TRS 2560028 2560028 2560028

     < 50 cSt @ 50 °C 2570054 2570054 2570077

    > 50 cSt @ 50 °C 25700A6 25700A6 25700A6

 2570112 2570112 2570112

 mod. DANFOSS 2590310 2590310 2590311

 mod. SUNTEC 2590118 2590118 2590119

 mod. FLUIDICS WR2 50° 2610203 2610203 2610203

       < 50 cSt @ 50 °C 2700331 2700331 2700331

      < 50 cSt @ 50 °C 2700332 2700332 2700332

      > 50 cSt @ 50 °C 2700339 2700339 2700339

    -   > 50 cSt @ 50 °C 2700333 2700333 2700333

  3060160 3060161 3060161

 30910E2 30910E3 30910E3

 3091091 30910A2 30910A2

  6050144 6050144 6050144
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O  07-478 PN 91 - 92 -93 x-.PR...
O  07-486  PN91 - 92 - 93  x-.MD..
O  11-275 -  PN510 x-.PR...
O  11-294 -  PN510 x-.MD...
O  11-276 -  PN515 D-.PR..
O  11-277 -  PN520 D-.PR...
O  11-295 -  PN515 D-.MD...
O  11-296 -  PN520 D-.MD...

PN510           PN515 PN520 PN525
    SIEMENS LAL 2020420 2020420 2020420 2020420

   2080250 2080250 2080250 2080250

  2080251 2080251 2080251 2080251

     > 50 cSt @ 50 °C 2090207 2090207 2090207 2090207

 2090212 2090212 2090212 2090212

2110047 2110047 2110047 2110047

 2150032 2150035 2150029 2150029

2170005 2170005 2170005 2170005

 2180206 2180209 2180278 2180289

 2180202 2180223 2180210 2180210

2190437 2190437 2190437 2190437

 2340004 2340004 2340004 2340004

 2340087 2340087 2340087 2340087

 2340088 2340088 2340088 2340088

 2340089 2340089 2340089 2340089

  2440013 2440013 2440013 2440013

 mod. SIEMENS SQL.. 2480007 2480007 2480007 2480007

 mod. BERGER STM30 2480090 2480090 2480090 2480090

 mod. SIEMENS SQM40 24800A5 24800A5 24800A5 24800A5

 SIEMENS 2510003 2510003 2510003 2510003

   2540122 2540122 2540126 2540126

 TR-TCN-TCI 2560026 2560026 2560026 2560026

   TRS 2560028 2560028 2560028 2560028

     < 50 cSt @ 50 °C 2570077 25700B2 25700B2 25700A7
    > 50 cSt @ 50 °C 25700A6 25700A7 25700A7 25700A7

 2570112 2570112 2570112 2570112
 mod. DANFOSS 2590311 2590312 2590313 2590313
 mod. SUNTEC 2590119 2590120 2590121 2590121

 mod. FLUIDICS WR2 50° 2610203 2610203 2610203 2610203

       < 50 cSt @ 50 °C 2700347 2700347 2700347 2700244

      < 50 cSt @ 50 °C 2700337 2700337 2700337 -

      > 50 cSt @ 50 °C 2700348 2700348 2700348 2700245

    -   > 50 cSt @ 50 °C 2700338 2700338 2700338 -

  3060167 3060164 3060165 30601C9

 30910E4 30910E5 30910E6 30910L9

 30910A3 30910A4 30910A5 -

  6050144 6050144 6050144 6050144
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