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     [2],
    .  -
 ,     -

  ,   -
 [7]     
  20-31, 20-32  20-33.
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.  A1
.  A2
.  A3

.
20-31

.
20-32

.
20-33

   20-30  -
   [7],  

    
A1, A2  A3   :

= A2
(ln( + 1) A1) A3

 
-  [ /
]

 
-  [ ]

.
20-82

.
20-83

   ,   -
  0-02  . . .

.      
     -

  ,   -
     -

.     .
  - .

20-84
  ,    -

     
 ,    .

 - - .
20-91

 . [1]   
    , -

     
,   .  -
   ,  -

     . 
. [0]   ,  -

   .
 

-  -
.

20-95
      -

      -
   .   -

   ,  
  HVAC  .  

    " ."  0,00 .
. .   -

-
.

20-96
    

    , -
     -

    . -
    

   -
.    ,   

20-95   " .".
.  

 :
  53
  54

 ( )
 29

 ( )
 33

. 6-16

. 6-26

. 5-54

. 5-59

   -  
  .   

    
 .   [ ]  

 :

Fcut off = 1
2 Tlowpass

   ,  -
    Fcut-off,  -

     ,  
     

   .  -
     

   ,   -
  ,      

    .

   VLT®
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2.8.3.  -    

         .

      .  -
     -5  +35 °C    0-10 .
     , ,   -

   ,      
  .     -10 … +40 °C  -
  ,   4-20 . 
    10 … 50 .

1. /    -
,    12

(+24 )  18.

2.     -
 (  -5  +35 °C, 0-10 )

   50 (+10 ),
53 ( )  55 (  ).

3.     – -
  (  -10  40 °C, 4-20

),    54. -
 S202,   -

   
 ON ( .) (   ).
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2.8.4.  

 .
1) ,     .     -

:
    -

     -
.

0-02  [1]

    -
    -

.

1-2*     
:

  1-29 .    [1]   -
 .

2) ,      .
   [Hand On] -
    

  5 ,    -
 : "Motor is running.

  
 .

    
,   -

    .

3) ,        .
,    -

    
    

    -
 .

3-41
3-42

60 
60 

     -
 !

     -
.

 ,  -
 .

4-10    [0]

   -
 .

4-12
4-14
4-19

10 
50 
50 

    
    .

1-00   [3].

4)      - .
     -

    54.
20-00   54 [2] (  )

   -
  /  

.

20-12 °C [60]

5)      - .
    -

 .
3-02
3-03

-5 °C
35 °C

   53  -
   1.

3-15   53 [1] (  )

6)    ,      
.

  -
  53   

 (  -5  +35 °C, 0-10 ).

6-10
6-11
6-14
6-15

0 
10  (  )
-5 °C
35 °C

  -
  54   

 (  -10  +40 °C, 4-20
).

6-22
6-23
6-24
6-25

4 
20  (  )
-10 °C
40 °C

7)    - .
  , -

    -
,    -

   .

20-81  [1]

 ,  
    .

20-93
20-94

.  "  - -
" .

8) .
   -

    LCP.
0-50   LCP [1]

   VLT®

HVAC Drive 2.   VLT HVAC Drive

MG.11.B5.50 - VLT®     Danfoss 41

2

inverter.ru      (812) 702-47-50



2.8.5.      

          ,
   .      

        -
  ( . 20-93)     -

( . 20-94).         -
  ,      ,  

   .       -
.

1.  

2.    20-93 (    
- ) ,  0,3,      ,  

    .  ,   
      ,  

.      -
 -      .  

     40-60 %.

3.    20-94 (    - -
) ,  20 ,      ,   

   .  ,     
    ,   -

.      -  
   .     

  15-50 %.

4.  20-95 (    - ) -
      .  -

   -   25 %  
  -  ( . 20-94).  

     ,     -
       
  . ,    

         -
  ( . 616, 6-26, 5-54  5-59,  ).

2.8.6.   -

   HVAC    .   -
    .   -    

 1940-  ,    . ,  ,  -
       

 .

      ,   
 ,    

   .
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 2.1:    

1.    . . .   
 -  ( . 20-94)   " ." (10000

);     -  ( . 20 95) -
   " ." (    0 ).

2.       -
 ( . 20-93)   ,      -

,        
.     - , 

  ,    -
 Ku.

3.    Pu.
.  Pu ,    

.      ( . .      
    ).

4.         -
.

  -
 -

 

 -
 -

 -
 -

- 0,45 * Ku 0,833 * Pu -
 - - 0,6 * Ku 0,5 * Pu 0,125 * Pu

-   -
 -

0,33 * Ku 0,5 * Pu 0,33 * Pu

    - ,   -
  .

  ,     -   
     .     

      -
,     .

   VLT®
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2.8.7.   

  - ,     -
.
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  :

•  .

•   (  , -  ,  -
       ).

•   

• ,   .

     8  .  -
           -

 .     ,     
.          3 ( .

3-15, 3-16  3-17). Digipot –  .     
/      .  

,       ,   –  
.          -

 .      -
     .       ,

      . ,   -
      ( . 3-14).

    :

= X + X × ( Y100 )
 X –  ,     ,  Y – -

   ( . 3-14)  .

    Y ( . 3-14) 
 0 %,        

2.8.8.   

  - ,     
.

   VLT®

HVAC Drive 2.   VLT HVAC Drive

MG.11.B5.50 - VLT®     Danfoss 45

2

inverter.ru      (812) 702-47-50



        ,
    ,   ,

        . -
   :

 ,  
   .  1     

(   , . "  "),      
  20-20.

 ,  
         ,   

.     ,  (   
 1  2)  .  ,     -

 .       1.

 ,  
        . -

            
    20-20.     -

 [14],       /     -
 . (    ,     

 ).

     [13],      -
 /      .    [14]

         ,  
  [13] –      .

:
          1  18 °C,   -

   19 °C.   2  22 °C,    
 20 °C.       [14],  -

        1,   
  (     , . .  ).

      [13],  -  -
       2,     

(     , . .  ).

2.   VLT HVAC Drive
   VLT®

HVAC Drive

46 MG.11.B5.50 - VLT®     Danfoss

2

inverter.ru      (812) 702-47-50



2.8.9.   

         -
 .        -

       .   
   ,        -

,  .   .

 ,       -
 ,   .      

        :

= A2
(ln( + 1) A1) A3

 A1, A2  A3 –   .

   VLT®
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2.9.   

2.9.1.    ( )

         
 150   30 .          30 
 1   ,    .
    ,     ,   

     dV/dt,   .
         ( .

 ),        ,  
.     ,       

-    5 .    (I1)   -
   (I 3), ,     ,  
        (I4).

   ,      . 
          

.          -
,       ( ). 

     ,    -
     (I4).
      fieldbus,   ,  -

  ,      ,  
     .      -

  ,     .

         , 
   ,      

 .  ,       
      .

       -
     ,    -

 .

   ,    (   ), 
       .    
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      . -    
50  (   ) ,  ,  -

 .

2.9.2.    (  , -
)

      ,    -
  (   ,    

),        ,
      .

  -  

 
-

-

,
-

 -
  -

 -

-
 -

 -

- -
 -

, -
 -

  
-

EN 55011,
 A2

EN 55011,
 A1

EN 55011,
 

EN 55011,
 A1

EN 55011, 

H1
1,1-45  200-240 150 150  1) 50 
1,1-90  380-480 150 150 50 
H2
1,1-3,7  200-240 5 
5,5-45  200-240 25 
1,1-7,5  380-480 5 
11-90  380-480 25 
110-450  380-480 50 

75-500  525-600 150 
H3
1,1-45  200-240 75 50  1) 10 
1,1-90  380-480 75 50 10 
H4
110-450  380-480 150 45 

75-315  525-600 150 30 
Hx
1,1-7,5  525-600 - - - - -

 2.1:    (  , )

1)  11  200    H1  H2     B1.
 11  200    H3     B2.

   VLT®
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2.9.3.   

 /  - -  -
,    -
 

  -

 
IEC 61000-6-3 ( )   
IEC 61000-6-4    1  1
EN 61800-3 ( )  1  1  1  1
EN 61800-3 (  )    A2  A2

EN 55011:        -
 ,    .

 1: ,    . 
.

 A2: ,    .
 B1: ,       -

 (  ,     ).
 .

2.9.4. : 

    ,    
, ,      (   -
,   ),   ,  

 ,    ,    -
   .

       :

• EN 61000-4-2 (IEC 61000-4-2):   (ESD): -
  ,    .

• EN 61000-4-3 (IEC 61000-4-3): ,   -
 ,   :   -

    ,    
.

• EN 61000-4-4 (IEC 61000-4-4):   : -
 ,    ,    .

• EN 61000-4-5 (IEC 61000-4-5):     :
  , , ,   

 .

• EN 61000-4-6 (IEC 61000-4-6): -      -
:    , -
   .

.         

2.   VLT HVAC Drive
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VLT HVAC; 200-240 , 380-480 
 

IEC 61000-4-4
 -

IEC 61000-4-5

.- .

IEC
61000-4-2

 -
 

IEC 61000-4-3

 - -

 <
IEC 61000-4-6

 B B B A A

4  CM 2 /2  DM
4 /12  M — — 10 .

4  CM 4 /2 1) — — 10 
4  CM 4 /2 1) — — 10 

 4  CM 4 /2 1)
— — 10 

 2  CM 2 /2 1) — — 10 
 2  CM 2 /2 1) — — 10 

 2  CM 2 /2 1) — — 10 
 -

   Fieldbus
2  CM

2 /2 1) — — 10 

  LCP 2  CM 2 /2 1) — — 10 
  24 = 2  CM 0.5 /2  DM

1 /12  M — — 10 

— — 8  AD
6  D 10 / —

AD:    
CD:    
CM:  
DM:  

1.    .

 2.2: 

2.10.   (PELV) 

PELV      .   
  ,       PELV,

      ,   / -
    PELV.

      01-03/04-06   PELV ( -
     ) (      525 - 600   

      300 ).

 ( )     
           
.      EN 61800-5-1.

,        -
 ,         -

 ,    EN 61800-5-1.
  PELV      ( . ):

   PELV,        -
   PELV ( ,    / -

 ).

   VLT®
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1.   (SMPS)  -
  UDC, -
   -

 .

2.   -
 IGBT (  -

/ ).

3.  
.

4. ,  .

5.     -
 ,  -   -

   -
.

6.  .

 2.2:  

   (    a  b)  
   24      RS 485.

      2 ,    Danfoss
Drives   PELV.

2.   VLT HVAC Drive
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2.11.     

.
        

-      .
 ,      ,  

   (    
),       .

      ,   -
: .  >  .

,    ,   ,   -
     .

 
       3,5 .  -

       -
  (  95)       10 2 

      , -
 .

  
        . 
       (RCD), 

        
  (   ). .     RCD,

MN.90.Gx.yy.
       -

       .

2.12.     

2.12.1.    

   , ,      
,       , 

        .  
        .

        -
,     .

   ,       -
,  ,         
 ,    .   

   ,     .  -
      .

       :

  = tb/T

   VLT®
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 =    
tb -     (   )

 Danfoss       5, 10  40 %, -
      VLT® FC102 HVAC.   
  10 %       10 % 

,      90 %      
.

        Danfoss.

       ,  -
        

        
  . (    -

 ).

2.12.2. Brake Resistor Calculation

   -
  : Rbr =

U 2

Ppeak
:

Ppeak = Pmotor x Mbr x motor x VLT[ ]

 ,        
 (UDC).

        -
 :

 
 -

 ( -
 -

)
3 x 200-240 390  (UDC) 405 410 
3 x 380-480 778 810 820 
3 x 525-600 943 965 975 
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,      410, 820  975
 (       Danfoss).

Danfoss    Rrec,  , ,  
         -

  (Mbr(%))  110%.    :

Rrec =
Udc
2 100

Pmotor Mbr ( % ) VLT motor
 motor   0,90  VLT   0,98

      200, 480  600   -
 Rrec   ,  160 %,  :

200 : Rrec = 107780
Pmotor

480 : Rrec =
375300
Pmotor

1) 480 : Rrec =
428914
Pmotor

2)

600 : Rrec =
630137
Pmotor

1)     7,5     
2)    > 7,5     

       
,  Danfoss.      

  ,      160 %
   ,    -
      .

       ,  -
        

        
  . (    -

 ).

    ,   /  -
     .

2.12.3.      

       ,  
   .  , ,    -

,       .    
     .

   VLT®
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      :
-        .

-        , . . ,
     .

-        
   .

      ,   
      .   

        
  /  .
 ,       -

       120 .    -
      ,     ,
  . 2-12.  . 2-12  ,   

,    ,    . 2-12.

      :   
  .       

 .

       2-17   
 (   ).     -

         .
         ,

    .   , ,   -
  ,     -

.      .

2.13.    

2.13.1.    

   ( / )
          -

 ,    .

       .

2.14.    

  ( -  )
      ,   

           .  
         .  -

 ,        ( -
  16 -   ).

           
.      .
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          -

.          
.      .

,     
    ,     -

 .     .

1.    (     -
), . .    .

2.    (  )    ,
      ,   -

       ,   .

3.         -
    .

      ,   
( . 2-17  ) .

        
    .

        . 
2-10  2-17.

  
       ,  -

       ,   -
  ;     15 % 

   ,    .

        
    .

    VVC plus(   -
)

    (   ,  .
4-16/4-17)       .

       ,     -
     5-10 .

       (0-60 ),  
 14-25.

   VLT®
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2.14.1.    

      ,    
  . .  1-90    

.

2.15.  

2.15.1.  

        -
   (     CD IEC 61800-5-2) 

   0 (     EN 60204-1).
          -
 3   EN 954-1.     . 

         -
    ,  ,   

       .  -
         -

 3  EN 954-1,     
   !    ,  

           -
   !
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 2.3:     . (  37    
   ).

2.15.2.   

      0 (EN60204)  -
    3 (EN954-1),   :

1.    37   24 =  . 
   .   ,  

 . .   .

2.   37    24 =     -
   .   24 =   ,
          ( -
)  3   EN954-1.      -

         , 
    .

   VLT®
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 2.4:    37    24 =.

      0 (EN 60204-1),   -
  3 (EN 954-1).      -

.    ,     ,  
  .

 2.5: ,    ,   -
   0 (EN 60204-1),     3 (EN

954-1).
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3.  VLT HVAC

3.1.  

3.1.1.    3 x 200-240 ~

  110%   1 
IP 20  A2 A2 A2 A3 A3
IP 21  A2 A2 A2 A3 A3
IP 55  A5 A5 A5 A5 A5
IP 66  A5 A5 A5 A5 A5

   200-240 ~
 

    [ ]
P1K1
1.1

P1K5
1.5

P2K2
2.2

P3K0
3

P3K7
3.7

    [ . .]   208 1.5 2.0 2.9 4.0 4.9
      

(3 x 200-240 ) [A] 6.6 7.5 10.6 12.5 16.7

(3 x 200-240 ) [A] 7.3 8.3 11.7 13.8 18.4

 (208 ~) [ ] 2.38 2.70 3.82 4.50 6.00

.  :
( ,  , 

)
[ 2 /AWG] 2)

4/10

.  

(3 x 200-240 ) [A] 5.9 6.8 9.5 11.3 15.0

(3 x 200-240 ) [A] 6.5 7.5 10.5 12.4 16.5

. ,  -
1) [ ]

20 20 20 32 32

 
  

  -
  [ ] 4)

63 82 116 155 185

,  IP 20 [ ] 4.9 4.9 4.9 6.6 6.6
,  IP 21 [ ] 5.5 5.5 5.5 7.5 7.5
,  IP 55 [ ] 13.5 13.5 13.5 13.5 13.5

,  IP 66 [ ] 13.5 13.5 13.5 13.5 13.5
3) 0.96 0.96 0.96 0.96 0.96

   VLT®
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  110%   1 
IP 21  B1 B1 B1 B2
IP 55  B1 B1 B1 B2
IP 66  B1 B1 B1 B2

   200-240 ~
 

    [ ]
P5K5
5.5

P7K5
7.5

P11K
11

P15K
15

    [ . .]   208 7.5 10 15 20
 

(3 x 200-240 ) [A] 24.2 30.8 46.2 59.4

(3 x 200-240 ) [A] 26.6 33.9 50.8 65.3

 (208 ~) [ ] 8.7 11.1 16.6 21.4

.  :
( ,  , 

)
[ 2/AWG] 2)

10/7 35/2

.  

(3 x 200-240 ) [A] 22.0 28.0 42.0 54.0

(3 x 200-240 ) [A] 24.2 30.8 46.2 59.4

. ,  -
1) [ ]

63 63 63 80

 
  

  -
  [ ] 4)

269 310 447 602

,  IP 20 [ ]     
,  IP 21 [ ] 23 23 23 27
,  IP 55 [ ] 23 23 23 27

,  IP 66 [ ] 23 23 23 27
3) 0.96 0.96 0.96 0.96

3.  VLT HVAC
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  110%   1 
IP 20       
IP 21  C1 C1 C1 C2 C2

IP 55  C1 C1 C1 C2 C2
IP 66  C1 C1 C1 C2 C2

   200-240 ~
 

    [ ]
P18K
18.5

P22K
22

P30K
30

P37K
37

P45K
45

    [ . .]   208 25 30 40 50 60
 

(3 x 200-240 ) [A] 74.8 88.0 115 143 170

(3 x 200-240 ) [A] 82.3 96.8 127 157 187

 (208 ~) [ ] 26.9 31.7 41.4 51.5 61.2

.  :
( ,  , 

)
[ 2/AWG] 2)

50/1/0
95/4/0

120/250
MCM

.  

(3 x 200-240 ) [A] 68.0 80.0 104.0 130.0 154.0

(3 x 200-240 ) [A] 74.8 88.0 114.0 143.0 169.0

. ,  -
1) [ ]

125 125 160 200 250

 
  

  -
  [ ] 4)

737 845 1140 1353 1636

,  IP 20 [ ]      
,  IP 21 [ ] 45 45 65 65 65
,  IP 55 [ ] 45 45 65 65 65

,  IP 66 [ ] 45 45 65 65 65
3) 0.96 0.97 0.97 0.97 0.97
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3.1.2.    3 x 380-480  .  

  110%   1 
 

    [ ]
P1K1
1.1

P1K5
1.5

P2K2
2.2

P3K0
3

P4K0
4

P5K5
5.5

P7K5
7.5

    [ . .]  -
 460 1.5 2.0 2.9 4.0 5.3 7.5 10

IP 20  A2 A2 A2 A2 A2 A3 A3
IP 21         
IP 55  A5 A5 A5 A5 A5 A5 A5
IP 66  A5 A5 A5 A5 A5 A5 A5

 

(3 x 380-440 ) [A] 3 4.1 5.6 7.2 10 13 16

(3 x 380-440 ) [A] 3.3 4.5 6.2 7.9 11 14.3 17.6

(3 x 440-480 ) [A] 2.7 3.4 4.8 6.3 8.2 11 14.5

(3 x 440-480 ) [A] 3.0 3.7 5.3 6.9 9.0 12.1 15.4

 
(400 ~) [ ] 2.1 2.8 3.9 5.0 6.9 9.0 11.0

 
(460 B~) [ ] 2.4 2.7 3.8 5.0 6.5 8.8 11.6

.  :
( ,  , 

)
[ 2/
AWG]2)

4/
10

.  

(3 x 380-440 ) [A] 2.7 3.7 5.0 6.5 9.0 11.7 14.4

(3 x 380-440 ) [A] 3.0 4.1 5.5 7.2 9.9 12.9 15.8

(3 x 440-480 ) [A] 2.7 3.1 4.3 5.7 7.4 9.9 13.0

(3 x 440-480 ) [A] 3.0 3.4 4.7 6.3 8.1 10.9 14.3

. ,  -
1) [ ]

10 10 20 20 20 32 32

 
  

  -
  [ ] 4)

58 62 88 116 124 187 255

,  IP 20 [ ] 4.8 4.9 4.9 4.9 4.9 6.6 6.6
,  IP 21 [ ]        
,  IP 55 [ ] 13.5 13.5 13.5 13.5 13.5 14.2 14.2
,  IP 66 [ ] 13.5 13.5 13.5 13.5 13.5 14.2 14.2
3) 0.96 0.97 0.97 0.97 0.97 0.97 0.97
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  110 %   1 
 

    [ ]
P11K
11

P15K
15

P18K
18.5

P22K
22

P30K
30

P37K
37

P45K
45

P55K
55

P75K
75

P90K
90

    [ . .]
  460 15 20 25 30 40 50 60 75 100 125

IP 20            
IP 21  B1 B1 B1 B2 B2 C1 C1 C1 C2 C2

IP 55  
B1 B1 B1 B2 B2 C1 C1 C1 C2 -

IP 66  B1 B1 B1 B2 B2 C1 C1 C1 C2 -
 

(3 x 380-440 ) [A] 24 32 37.5 44 61 73 90 106 147 177

(3 x 380-440 ) [A] 26.4 35.2 41.3 48.4 67.1 80.3 99 117 162 195

(3 x 440-480 ) [A] 21 27 34 40 52 65 80 105 130 160

(3 x 440-480 ) [A] 23.1 29.7 37.4 44 61.6 71.5 88 116 143 176

 
(400 ~) [ ] 16.6 22.2 26 30.5 42.3 50.6 62.4 73.4 102 123

 
(460 ~) [ ] 16.7 21.5 27.1 31.9 41.4 51.8 63.7 83.7 104 128

.  :
( ,  -

,  )
[ 2/
AWG]2)

10/7 35/2 50/1/0 104 128

.  

(3 x 380-440 ) [A] 22 29 34 40 55 66 82 96 133 161

(3 x 380-440 ) [A] 24.2 31.9 37.4 44 60.5 72.6 90.2 106 146 177

(3 x 440-480 ) [A] 19 25 31 36 47 59 73 95 118 145

(3 x 440-480 ) [A] 20.9 27.5 34.1 39.6 51.7 64.9 80.3 105 130 160

. , 
1) [ ]

63 63 63 63 80 100 125 160 250 250

 
 
  -

 -
  [ ] 4)

278 392 465 525 739 698 843 1083 1384 1474

,  IP 20 [ ]           
,  IP 21 [ ] 23 23 23 27 27 45 45 45 65 65
,  IP 55 [ ] 23 23 23 27 27 45 45 45 65 65
,  IP 66 [ ] 23 23 23 27 27 45 45 45 - -
3) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.99
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3.1.3.    3 x 525-600 ~

  110%   1 

: P1K1 P1K5 P2K2 P3K0 P3K
7 P4K0 P5K5 P7K5

   -
 [ ] 1.1 1.5 2.2 3 3.7 4 5.5 7.5

 

(3 x 525-550 ) [A] 2.6 2.9 4.1 5.2 - 6.4 9.5 11.5

(3 x 525-550 ) [A] 2.9 3.2 4.5 5.7 - 7.0 10.5 12.7

(3 x 525-600 ) [A] 2.4 2.7 3.9 4.9 - 6.1 9.0 11.0

(3 x 525-600 ) [A] 2.6 3.0 4.3 5.4 - 6.7 9.9 12.1

 
(525 ~) [ ] 2.5 2.8 3.9 5.0 - 6.1 9.0 11.0

 
(575 ~) [ ] 2.4 2.7 3.9 4.9 - 6.1 9.0 11.0

.  
( ,  ,

 )
[AWG]2) [ 2]

 -
24 - 10 AWG
0,2 - 4 2

.  

(3 x 525-600 ) [A] 2.4 2.7 4.1 5.2 - 5.8 8.6 10.4

(3 x 525-600 ) [A] 2.7 3.0 4.5 5.7 - 6.4 9.5 11.5

. ,  -
1) [ ]

10 10 20 20 - 20 32 32

 
  -

  
 

[ ] 4)

50 65 92 122 - 145 195 261

 IP 20
,

 IP 20 [ ] 6.5 6.5 6.5 6.5 - 6.5 6.6 6.6
4) 0.97 0.97 0.97 0.97 - 0.97 0.97 0.97
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   (L1, L2, L3):
 380-480  ±10 %
 525-600  ±10 %

  50/60 
.    -

 3,0 %    

   ( )
 0,9     -

   (cos )  (> 0.98)
    L1, L2, L3    A   2   

    L1, L2, L3    B, C
  1   -

    L1, L2, L3    B, C
  1   2

      -
  EN60664-1

  
III/   2

    ,      -
 100,000  ( . )  .  480/600/600 .

   (U, V, W):
 0-100 %   
 0 - 1000 

    
  1 -3600 

:
 ( )  110%  1 *

 120%  0,5 *

 ( )  110%  1 *

*  VLT HVAC.

   :
.  /    VLT HVAC: 150 
.  /   -

 VLT HVAC: 300 
.    , ,     *
.  ,    -

    1,5 2/16 AWG (2 x 0,75 2)
.  ,      -
  1 2/ 18 AWG
.  ,      -
    0,5 2 /20 AWG

.  ,    0,25 2

*   .    .

 :
  4 (6)

 18, 19, 27 1), 29, 32, 33,
PNP  NPN

 0-24 =
 ,  0 PNP < 5 =
 ,  1 PNP >10 =
   0 NPN > 19 =
   1 NPN < 14 =

   VLT®
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   28 =
 , Ri  4 

         (PELV) 
  .

1)  27  29      .

 :
  2

 53, 54
  

  S201  S202
  S201/S202 = OFF (U) - 

 :  0  +10  ( )
  Ri  10 

 ± 20 
  S201/S202 = ON (I) - 

  0/4  20  ( )
  Ri  200 

 30 
   10  (+ )

     0,5%   
 : 200 

        (PELV)  
 .

 :
  2

   29, 33
    29/33 110  (  )
    29/33 5  (   )

    29/33 4 
 . ,   

   28 =
 , Ri  4 
   (0,1 - 1 ) . : 0,1 %   

 :
   1

 42
   0/4 - 20 

.       500 
   . : 0,8 %   

3.  VLT HVAC
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    8 

        (PELV)  
 .

 ,    RS-485:
 68 (P,TX+, RX+), 69 (N,TX-, RX-)
  61    68  69

   RS -485     
       (PELV).

:
/ : 2

27, 29 1)

/ 0 -24 
.  ( ) 40 
. 1 
. 10 

0 
32 

. : 0,1 % 
12 

1)  27  29 .

 (PELV) -
.

 ,  24 =:
 12, 13

. : : 200 

  24       (PELV), 
   ,       .

 :
  2

 01,  1-3 (  ), 1-2 (  )
.    ( -1)1) 1-3 ( -  ), 1-2

(   ) (  ) 240 ~, 2 A
.    (AC-15)1)    cos  = 0,4) 240 ~, 0,2 A
.    (D -1)1) 1-2 ( -  ), 1-3

(   ) (  ) 60 =, 1 A
.    (DC-13)1) (  ) 24 =, 0,1 A
 02,  4-6 (  ), 4-5 (  )
.    ( -1)1) 4-5 ( -

), (  ) 240  . , 2 A
.    ( -15)1) 4-5 (   ) ( -

   cos  = 0,4)
240 ~, 0,2

A
.    (D -1)1) 4-5 (   ) ( -

 ) 80 =, 2 
.    (D -13)1) 4-5 (   )

(  ) 24 =, 0,1 A
.    ( -1)1) 4-6 (   ) ( -

 ) 240 ~, 2 A
.    ( -15)1) 4-6 (   -
) (    cos  = 0,4)

240  . ,
0,2A
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.    (D -1)1) 4-6 (   ) ( -
 ) 50 =, 2 

.    (D -13)1) 4-6 (   ) ( -
 )

24 =, 0,1

    1-3 (  
), 1-2 (   ), 4-6 ( -

  ), 4-5 (   ) 24 =, 10 ; 24 ~, 20 
      -

  EN60664-1
  

III/   2

1) IEC 60947,  4  5
          -

  (PELV).

 ,  10 =:
 50

 10,5  ± 0,5 
. : 25 

  10 =      
(PELV)    .

 :
      0 - 1000 : +/- 0,003 

   (  18, 19, 27, 29, 32, 33) :  2 
    ( -
 ) 1:100   

   
(  )

30 -4000 / :    ±8
/

      4-  

 :
    D IP 00, IP 21, IP 54
    D, E IP 21, IP 54

      D IP21/  1/IP 4X 
  1.0 g

 -
 -

5 - 95 % (IEC 721-3-3);  3K3 (  )   
   (IEC 721-3-3),   3C2
   (IEC 721-3-3),   3C3

     IEC 60068-2-43 H2S (10 )
   (    60 AVM )

-   . 55  C1)

-    ,   EFF2 . 50  C1)

-      FC . 45  C1)

1)           -
 AVM  SFAVM .   "  "   .

.         0 °C

.        -
- 10 °C

  /  -25  +65/70 °C
.        1000 
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.        3000 

        .  , 
 .

  ,   
EN 61800-3, EN 61000-6-3/4, EN 55011, IEC

61800-3
 

, - EN 61800-3, EN 61000-6-1/2,
EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

. ,   .

   :
 : 5 

 ,     USB:
  USB 1.1 (  )

 USB  USB " "  

    USB-  " / -
".

       
(PELV)    .

  USB       -
.   USB   VLT HVAC  

      USB-  -
.

   :

•      .

•       -
    95 °C ± 5 °C.    

   ,       70°C ± 5°
C (  -        , -

  . .).  VLT HVAC     -
,     95 °C.

•        -
 U, V, W.

•        
   (    ).

•       -
        -

 .

•          -
 U, V, W.
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3.2.  

  VLT HVAC (  VLT)
       .    

  fM,N ,        -
     100  75 %  , . .   

.

  ,          
 U/f.

  U/f    .

        5 .   
     480       30 .

  ( MOTOR )
 ,    ,    -

.      ,       
.      .

    75-100 %  ,   
      ,     

 .

       U/f .    
   11      .

        .  
 11      (  1-2 %).   ,  

         .

  ( SYSTEM )
        VLT HVAC ( VLT)

    ( MOTOR):
SYSTEM =  VLT x MOTOR

3.  VLT HVAC
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.

3.3.  

 ,   ,  
:

1.      ,

2.  ,

3.   - .

 ,    1   :

  -
  (50 %)

[ ] ***

  
 [ ]

A2 51 60
A3 51 60
A5 54 63
B1 61 67
B2 58 70
C1 52 62
C2 55 65
D1+D3 74 76
D2+D4 73 74
E1/E2 * 73 74
E1/E2 ** 82 83
*   315 , 380-480 ~  355 , 525-600 ~!
**      E1+E2.
***   D  E,    (87%),   200
.
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3.4.    

        
   du/dt,  :

-   ( , , ,    
)

-

     UPEAK  ,  
   ,      . 

    UPEAK      .  
  ,         

.     (  )     -
 .

      (100 ),     -
  .

          ,
      ( ,   -

),        du/dt  -
 .

3.5.

3.5.1.    

        (
  ),      ,   
     ,     -

  .      .

3.5.2.      
   

  (TAMB, AVG),    24 ,    
  5 °C       (TAMB,MAX).

        , -
     .

     ,     -
  14-00 (60 AVM  SFAVM).
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 A
60 AVM - -  -

 3.1:   Iout  
 TAMB, MAX   

A    60 AVM

SFAVM -   -
  

 3.2:   Iout  
 TAMB, MAX   A  -

   60 SFAVM

  A         -
 .       

    10 .

 3.3:   Iout  
 TAMB, MAX   A  -

   60 AVM   -
   10 .

 3.4:   Iout  
 TAMB, MAX   A,  -

   SFAVM  
  10 .

 B
60 AVM - -  -

 3.5:   Iout  
 TAMB, MAX   B  -

   60 AVM  
   (

   110 %).

SFAVM -   -
  

 3.6:   Iout  
 TAMB, MAX   B  -

   SFAVM  
   (

   110 %).

   VLT®

HVAC Drive 3.  VLT HVAC
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 C
60 AVM - -  -

 3.7:   Iout  
 TAMB, MAX   C  -

   60 AVM  
   (

   110 %).

SFAVM -   -
  

 3.8:   Iout  
 TAMB, MAX   C  -

   SFAVM  
   (

   110 %).

 D
60 AVM - -  -

, 380 - 480 

 3.9:   Iout  
 TAMB, MAX   D  -

 480     -
 60 AVM    

 (    
110 %).

SFAVM -   -
  

 3.10:   Iout  -
  TAMB, MAX   D  -

 480    
 SFAVM    -

  (    -
 110 %).

3.  VLT HVAC
   VLT®

HVAC Drive
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60 AVM - -  -
, 525 -600  (  P315)

 3.11:   Iout  -
  TAMB, MAX   D  -

 600    
 60 AVM    -

  (    -
 110 %). .  

 P315.

SFAVM -   -
  

 3.12:   Iout  -
  TAMB, MAX   D  -

 600    
 SFAVM    -

  (    -
 110 %). .  

 P315.

60 AVM - -  -
, 525 -600 , P315

 3.13:   Iout  -
  TAMB, MAX   D  -

 600    
 60 AVM    -

  (    -
 110 %). .   P315.

SFAVM -   -
  

 3.14:   Iout  -
  TAMB, MAX   D  -

 600    
 SFAVM    -

  (    -
 110 %). .   P315.

   VLT®
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 E
60 AVM - -  -

, 380 - 480 

 3.15:   Iout  -
  TAMB, MAX   E  -

 480    
 60 AVM    -

  (    -
 110 %).

SFAVM -   -
  

 3.16:   Iout  -
  TAMB, MAX   E  -

 480    
 SFAVM    -

  (    -
 110 %).

60 AVM - -  -
, 525 -600 

 3.17:   Iout  -
  TAMB, MAX   E  -

 600    
 60 AVM    -

  (    -
 110 %).

SFAVM -   -
  

 3.18:   Iout  -
  TAMB, MAX   E  -

 600    
 SFAVM    -

  (    -
 110 %).

3.5.3.       
  

       .

      2 ,    Danfoss Drives -
  PELV.

      1000      , 
   1000       

(TAMB)     (IVLT,MAX)     .

3.  VLT HVAC
   VLT®

HVAC Drive
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 3.19:            
  TAMB, MAX.       2 ,   -

 Danfoss Drives   PELV.

         -
   ,         .

3.5.4.       
 

     ,   -
  .

          
.        

         .
      ,    -

  ,     -
  (   ,     

).

         
.        -

  .

3.5.5.      
      

       300   -
  150    .

        
.     ,   

  5 %       .
(         , ,  ,

    ).

3.5.6.     -
  

       -
,  ,        

 .       -

   VLT®

HVAC Drive 3.  VLT HVAC
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   /       -
 .      -

    .

3.6.    

 Danfoss       -
    VLT.

3.6.1.      

     .

  2  3

•        (LCP), 
      LCP.

•    MCB10x   .

•          -
 .
      LCP ,  

     .

•     LCP   .

•   LCP        .

•     .

•   /    ,  
    .

  B1, B2, C1  C2:

•   LCP   

•    MCB10x   

•          -
 .

•  

•   LCP

3.  VLT HVAC
   VLT®

HVAC Drive
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 2  3  A5, B1, B2 C1  C2

   VLT®

HVAC Drive 3.  VLT HVAC
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3.6.2.  /    MCB 101

 MCB 101   -
    
    -

 VLT HVAC.

:  101  -
   B  VLT HVAC Drive.

•    101

•    LCP

•  

   MCB 101
/       /  

  101     . /     
101     /    ,   -

  /     .

   7, 8  9       -
  (  9),    1  5,    .

 3.20:  

3.  VLT HVAC
   VLT®

HVAC Drive
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3.6.3.   –  X30/1-4

  : 5-16, 5-17  5-18

-
 -

-
  - . :

3 0-24 =  PNP:
 = 0 

 “0”:  < 5
=

 “0”:  > 10
=

 NPN:
 = 24 

 “0”:  > 19
=

 “0”:  < 14
=

 5 ± 28 , 
± 37    -

 10 

3.6.4.    –  X30/10-12

  : 6-3*, 6-4*  16-76*
  -

 
-

 
 - - . :

2 0-10 =  5 10 - ± 20  -

3.6.5.   –  X30/5-7

  : 5-32  5-33
   . :

2 0  24 = ± 4  600 

3.6.6.   –  X30/5+8

  : 6-6*  16-77
   -

 
. :

1 0/4 - 20 ± 0,1 < 500 

   VLT®

HVAC Drive 3.  VLT HVAC

MG.11.B5.50 - VLT®     Danfoss 85

3

inverter.ru      (812) 702-47-50



3.6.7.    MCB 105

  MCB 105  3   SPDT    -
     B.

 :
.    (AC-1) 1)  (  ) 240 ~, 2 
.    (AC-15)1) (    cos  = 0,4) 240 ~, 0,2 A
.    (DC-1) 1)  (  ) 24 =, 1 
.    (DC-13) 1)  (  ) 24 =, 0,1 

.    ( . ) 5 =, 10 
.     / . 6 -1/20 -1

1) IEC 947,  4  5

  ,  , :
•    MCB 105

•          -
  

•        S201, S202  S801

•        

A2-A3 A5-C2
1)  !        LCP,  -

   (     UL).

    

    MCB 105
• .          -

•        .

•     (  )   
(PELV).

•      5-40 [6-8], 5-41 [6-8]  5-42 [6-8].

! (  [6] -  7,  [7] -  8   [8] -  9)

3.  VLT HVAC
   VLT®

HVAC Drive
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      PELV.

   VLT®

HVAC Drive 3.  VLT HVAC
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3.6.8.    107  24 = ( .  D)

   24 =

   24 =      -
          .

         (  
)    .

     24 =
   24 = ± 15 % (   37    10 )

.  2,2 A
     0,9 A

.  75 
  < 10 

   < 0,6 
  .

 :
 35: -    24 =.

 36: +    24 =.

  .
1.    -

   

2.   

3.     -
    -

4.   -
   24 =  -

 

5.     -

6.    
   

 .

     -
   MCB 107 

 24 =  
24   .

 3.21:    -
  24 = (A2-A3).

 3.22:    -
  24 = (A5-C2).

3.  VLT HVAC
   VLT®

HVAC Drive
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3.6.9.    /
MCB 109 

,    /   , , 
 :

•        

•      / , 
  ,       

•       / ,
    ,      -

       

• -     /    -
,  /      -

.

 3.23:    / ,   -
 

  /

3  ,   :

• 0 - 10 =

• 0-20  (   0-10 ),      510
 ( . !)

• 4-20  (   2-10 ),      510
 ( . !)

   VLT®

HVAC Drive 3.  VLT HVAC
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•   Ni1000  1000   0 °C.  -
  DIN43760

•   Pt1000  1000   0 °C.  -
  IEC 60751

3    0-10 =.

   ,     
.

E12:    470 ,   449,9  
8,997 .
E24:    510 ,   486,4  
9,728 .
E48:    511 ,   487,3  
9,746 .
E96:    523 ,   498,2  
9,964 .

  –  X42/1-6
   : 18-3*. .    
 VLT® HVAC

   : 26-0*, 26-1*, 26-2*  26-3*. .   
  VLT® HVAC

3 -
-

-
 -

. -

-
 

-

-50 … +150 °C 11 -50 °C
±1 

+150 °C
±2 

3 - -

-
 

 -
0 - 10 = 10 

0,2 %  -

 
.

2,4 
+/- 20 

5 

   ,     
 .

    ,    -
        -

 .

      ,   -
       ,   .

         /
      80 .

3.  VLT HVAC
   VLT®

HVAC Drive
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  – 
X42/7-12

     : 18-3*. .    -
  VLT® HVAC

   : 26-4*, 26-5*  26-6*. .    -
  VLT® HVAC

3  -
 -

. 

0-10 = 11 1 %  1 

      

           
,         .

    .  VLT®    -
 HVAC, MG.11.Cx.yy.

   (RTC)  -
  

   RTC  , , , ,    .

     20 .-1  25 °C.

        40 °C,
         10 .   

     /   -
.

3.6.10.  

 ,       ,   
,    .     
  ,         -

.      /   ,  -
  ,        

 ,  ,  .   , 
  ,   .  -

    ,     .
 Danfoss     , 

      ( .  ).

   VLT®

HVAC Drive 3.  VLT HVAC
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3.6.11.  ( )    -
 LCP 

    
     

   -
.     IP65. -

    
   1 .

  

:
IP 65, -

 
  

 VLT  : 3 
 : RS 485

  130B1113   130B1114

 3.24:    LCP,
   LCP, ,

 (3 )  

 3.25:    LCP,
   LCP,  

   LCP  LCP.   : 130B1117

3.6.12.     IP 21/IP 4X/ 
1

IP 20/IP 4X top/  1 –    ,    IP 20
Compact,  A2-A3.

     ,  IP 20   -
 ,     IP 21/ 4X top/  1.

3.  VLT HVAC
   VLT®

HVAC Drive
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IP 4X top        VLT
HVAC    IP20.

3.6.13.   IP 21/  1

A -  
B - 
C - 
D -  
E -  ( )

    -
  .  -

   A
 B,    -

,   .
  C  

      -
   -

 .  
 :
 A2: 2xM25  3xM32
 A3: 3xM25  3xM32

3.6.14.   

       ,
      .     -

     :  du/dt    (
).

 du/dt
        -

    .      
        .  du/dt 

          -
         

 .  du/dt      -
   ,     .   

  ,   du/dt     -
   ..

 
       . 

  ,      
.

         
  ,   .   

      .
   ,   du/dt,   

         , -
          . -

         
,        .  , 

 ,        .

   VLT®

HVAC Drive 3.  VLT HVAC
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4. 
   VLT®

HVAC Drive
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4.

4.1.   

4.1.1.   

         -
  ,     .

  VLT HVAC Drive       
  ,    , 

,     Danfoss;    :

FC-102P18KT4E21H1XGCXXXSXXXXAGBKCXXXXDX

       ,     ,
   VLT.       – Profibus

LON works  /    –   .

      VLT HVAC     
 VLT.

          -
        .  

    ,    -
    .

 ,          
    Danfoss.

         :
www.danfoss.com/drives.

   VLT®

HVAC Drive 4. 
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4.1.2.    

.  
    VLT 1-6 FC 102

 8-10 1,1 - 560  (P1K1 - P560)
 11   ( )

 11-12
 2: 200-240 ~
 4: 380-480 ~
 6: 525-600 ~

  13-15

E20: IP20
E21: IP 21/NEMA,  1
E55: IP 55/NEMA,  12
E2M: IP21/NEMA,  1   
E5M: IP55/NEMA,  12   
E66: IP66
P21: IP21/NEMA,  1   
P55: IP55/NEMA  12   

 - 16-17

H1:  - ,  A1/B
H2:  - ,  2
H3:  - ,  A1/B (  -

 )
H4:  - ,  2/A1

18

X:   
B:   
T:  
U:   + 

19
G:     (GLCP)
N:     (NLCP)
X:    

  20 X:    
C:    

  21 X:   
1:    (  IP55)

22
23

 24-27  
 28  

.  29-30

AX:  . 
A0: MCA 101, Profibus DP V1
A4: MCA 104, DeviceNet
AG: MCA 108, LON works
AJ: MCA 109,  BAC

.  31-32

BX:  . 
BK: MCB 101, .  /  

BP: MCB 105,  
BO:    /

 MCB 109
.  0, 33-34 CX:  . 
.  1 35 X:  . 

  .  36-37 XX   

.  D 38-39 DX:  . 
D0:    

 4.1:   .

       
 VLT® HVAC.

4. 
   VLT®

HVAC Drive
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4.2.   

4.2.1.   :    -
 

  
 

       
   2/ 3

130B1064  

 -
   IP 21/4X

top/  1

 2: IP21/IP 4X Top/TYPE 1 130B1122  

 -
   IP 21/4X

top/  1

 3: IP21/IP 4X Top/TYPE 1 130B1123  

 D-Sub 9 
Profibus

   IP20 130B1112  

  
 Profibus

      Profibus -
  A

130B05241)  

      -
 

:  10  - 1 .,  6  - 1
.   3  - 1 . 130B1116

 

LCP
LCP 101     (NLCP) 130B1124  
LCP 102     (GLCP) 130B1107  

  LCP    LCP (3 ) 175Z0929  
  LCP    ,  -

   , ,  (3 )
 

130B1113  

  LCP    ,  -
   ,   

130B1114  

  LCP     LCP  ,
 ,  (3 )  

130B1117  

     (   /  )  -  -

MCA 101   Profibus DP V0/V1 130B1100 130B1200
MCA 104   DeviceNet 130B1102 130B1202
MCA 108 LON works 130B1106 130B1206

    
MCB 101  /   130B1125  
MCB 105  130B1110  
MCB 109    / 130B1143 130B1243

    D
MCB 107   24 = 130B1108 130B1208

  
Ethernet IP   Ethernet 175N2584  

 
 

 VLT HVAC
    130B1150

 
 VLT HVAC

    130B1151

, 2 ,  2 130B1009  
, 3 ,  3 130B1010  
, A5 ,  3 130B1017  
, B1  ,  B1 130B1013  
, B2  ,  B2 130B1015  
, C1  ,  C1 130B3865  
, C2  ,  C2 130B3867  

   -
, A2

   ,  2 130B0509  

   -
, A3

   ,  3 130B0510  

   -
, A5

   ,  5 130B1023  

   -
, B1

   ,  B1 130B2060  

   -
, B2

   ,  B2 130B2061  

   -
, C1

   ,  C1 130B0046  

   -
, C2

   ,  C2 130B0047  

 4.2: 1)   IP21 / > 11 

   VLT®

HVAC Drive 4. 
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       -  -
, .   .

     (fieldbus)   
          -
    Danfoss.

4.2.2.   :   

       .

• AHF 010:   10%

• AHF 005:   5 %

380-415 , 50 
IAHF,N  -

  [ ]
    Danfoss  -

 -AHF 005 AHF 010

10 1.1 - 4 175G6600 175G6622 P1K1, P4K0
19 5.5 - 7.5 175G6601 175G6623 P5K5 - P7K5
26 11 175G6602 175G6624 P11K
35 15 - 18.5 175G6603 175G6625 P15K - P18K
43 22 175G6604 175G6626 P22K
72 30 - 37 175G6605 175G6627 P30K - P37K
101A 45 - 55 175G6606 175G6628 P45K - P55K
144 75 175G6607 175G6629 P75K
180 90 175G6608 175G6630 P90K
217 110 175G6609 175G6631 P110
289 132 - 160 175G6610 175G6632 P132 - P160
324 175G6611 175G6633
370 200 175G6688 175G6691 P200
434 250 2x 175G6609 2x 175G6631 P250
578 315 2x 175G6610 2x 175G6632 P315

613 350 175G6610
+ 175G6611

175G6632
+ 175G6633 P350

440-480 , 60 
IAHF,N  -

  [ . .]
    Danfoss  -

 AHF 005 AHF 010
19 7.5 - 15 175G6612 175G6634 P7K5 - P11K
26 20 175G6613 175G6635 P15K
35 25 - 30 175G6614 175G6636 P18K, P22K
43 40 175G6615 175G6637 P30K
72 50 - 60 175G6616 175G6638 P30K - P37K
101A 75 175G6617 175G6639 P45K - P55K
144 100 - 125 175G6618 175G6640 P75K - P90K
180 150 175G6619 175G6641 P110
217 200 175G6620 175G6642 P132
289 250 175G6621 175G6643 P160
324 300 175G6689 175G6692 P200
370 350 175G6690 175G6693 P250
506 450 175G6620

+ 175G6621
175G6642

+ 175G6643
P315

578 500 2x 175G6621 2x 175G6643 P355

        
400/480 ,   (4 )      -

  ,  110 %  .

4. 
   VLT®

HVAC Drive
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500-525 , 50 
IAHF,N  -

  [ ]
    Danfoss  -

 -AHF 005 AHF 010

10 1.1 - 5.5 175G6644 175G6656 P4K0 - P5K5
19 7.5 - 11 175G6645 175G6657 P7K5

690 , 50 
IAHF,N  -

  [ ]
    Danfoss  -

 -AHF 005 AHF 010

144 110, 132 130B2333 130B2298 P110
180 160 130B2334 130B2299 P132
217 200 130B2335 130B2300 P160
289 250 130B2331+2333 130B2301 P200
324 315 130B2333+2334 130B2302 P250
370 400 130B2334+2335 130B2304 P315

4.2.3.   :   ,
200-500 ~

   3 x 200 - 500 

  -

 -

-
 -
 

IP20

 -
 

IP00

 
  50200-240 380-440 440-500

PK25 PK37 PK37 5 120 130B2439 130B2404 2,5 
PK37 PK55 PK55 5 120 130B2439 130B2404 2,5 

 PK75 PK75 5 120 130B2439 130B2404 2,5 
PK55 P1K1 P1K1 5 120 130B2441 130B2406 4,5 

 P1K5 P1K5 5 120 130B2441 130B2406 4,5 
PK75 P2K2 P2K2 5 120 130B2443 130B2408 8 
P1K1 P3K0 P3K0 5 120 130B2443 130B2408 8 
P1K5   5 120 130B2443 130B2408 8 

 P4K0 P4K0 5 120 130B2444 130B2409 10 
P2K2 P5K5 P5K5 5 120 130B2446 130B2411 17 
P3K0 P7K5 P7K5 5 120 130B2446 130B2411 17 
P4K0   5 120 130B2446 130B2411 17 
P5K5 P11K P11K 4 60 130B2447 130B2412 24 
P7K5 P15K P15K 4 60 130B2448 130B2413 38 

 P18K P18K 4 60 130B2448 130B2413 38 
P11K P22K P22K 4 60 130B2307 130B2281 48 
P15K P30K P30K 3 60 130B2308 130B2282 62 
P18K P37K P37K 3 60 130B2309 130B2283 75 
P22K P45K P55K 3 60 130B2310 130B2284 115 
P30K P55K P75K 3 60 130B2310 130B2284 115 
P37K P75K P90K 3 60 130B2311 130B2285 180 
P45K P90K P110 3 60 130B2311 130B2285 180 

 P110 P132 3 60 130B2312 130B2286 260 
 P132 P160 3 60 130B2312 130B2286 260 
 P160 P200 3 60 130B2313 130B2287 410 
 P200 P250 3 60 130B2313 130B2287 410 
 P250 P315 3 60 130B2314 130B2288 480 
 P315 P355 2 60 130B2315 130B2289 660 
 P355 P400 2 60 130B2315 130B2289 660 
 P400 P450 2 60 130B2316 130B2290 750 
 P450 P500 2 60 130B2317 130B2291 880 
 P500 P560 2 60 130B2317 130B2291 880 
 P560 P630 2 60 130B2318 130B2292 1200 
 P630 P710 2 60 130B2318 130B2292 1200 

   VLT®
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       -
   ,   . 14-01

"  ".

4.2.4.   :   ,
525-600 ~

   3 x 525 - 690 

 -
  -

 -
-

 
 
 

IP20

 
 

IP00

-
 

 
 50525-600 600 

PK75 2 60 130B2341 130B2321 13 
P1K1  2 60 130B2341 130B2321 13 
P1K5  2 60 130B2341 130B2321 13 
P2k2  2 60 130B2341 130B2321 13 
P3K0  2 60 130B2341 130B2321 13 
P4K0  2 60 130B2341 130B2321 13 
P5K5  2 60 130B2341 130B2321 13 
P7K5  2 60 130B2341 130B2321 13 

 P11K 2 60 130B2342 130B2322 28 
P11K P15K 2 60 130B2342 130B2322 28 
P15K P18K 2 60 130B2342 130B2322 28 
P18K P22K 2 60 130B2342 130B2322 28 
P22K P30K 2 60 130B2343 130B2323 45 
P30K P37K 2 60 130B2343 130B2323 45 
P37K P45K 2 60 130B2344 130B2324 76 
P45K P55K 2 60 130B2344 130B2324 76 
P55K P75K 2 60 130B2345 130B2325 115 
P75K P90K 2 60 130B2345 130B2325 115 
P90K P110 2 60 130B2346 130B2326 165 
P110 P132 2 60 130B2346 130B2326 165 
P150 P160 2 60 130B2347 130B2327 260 
P180 P200 2 60 130B2347 130B2327 260 
P220 P250 2 60 130B2348 130B2329 303 
P260 P315 1,5 60 130B2270 130B2241 430 
P300 P400 1,5 60 130B2270 130B2241 430 
P375 P500 1,5 60 130B2271 130B2242 530 
P450 P560 1,5 60 130B2381 130B2337 660 
P480 P630 1,5 60 130B2381 130B2337 660 
P560 P710 1,5 60 130B2382 130B2338 765 
P670 P800 1,5 60 130B2383 130B2339 940 

 P900 1,5 60 130B2383 130B2339 940 
P820 P1M0 1,5 60 130B2384 130B2340 1320 
P970 P1M2 1,5 60 130B2384 130B2340 1320 

       -
   ,   . 14-01

"  ".
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4.2.5.   :du/dt Filters, 380-480 VAC

   3x380 - 3x480 

 -
 

-

-

-

-
 -

  -
  IP20

  -
  IP00

-

 50 
380-440 441-480 

11 11 4 60 130B2396 130B2385 24 
15 15 4 60 130B2397 130B2386 45 

18,5 18,5 4 60 130B2397 130B2386 45 
22 22 4 60 130B2397 130B2386 45 
30 30 3 60 130B2398 130B2387 75 
37 37 3 60 130B2398 130B2387 75 
45 55 3 60 130B2399 130B2388 110 
55 75 3 60 130B2399 130B2388 110 
75 90 3 60 130B2400 130B2389 182 
90 110 3 60 130B2400 130B2389 182 
110 132 3 60 130B2401 130B2390 280 
132 160 3 60 130B2401 130B2390 280 
160 200 3 60 130B2402 130B2391 400 
200 250 3 60 130B2402 130B2391 400 
250 315 3 60 130B2277 130B2275 500 
315 355 2 60 130B2278 130B2276 750 
355 400 2 60 130B2278 130B2276 750 
400 450 2 60 130B2278 130B2276 750 
450 500 2 60 130B2405 130B2393 910 
500 560 2 60 130B2405 130B2393 910 
560 630 2 60 130B2407 130B2394 1500 
630 710 2 60 130B2407 130B2394 1500 
710 800 2 60 130B2407 130B2394 1500 
800 1000 2 60 130B2407 130B2394 1500 
1000 1100 2 60 130B2410 130B2395 2300 
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4.2.6.   :du/dt Filters, 525-600 VAC

   3x525 - 3x600 

 -
 

-

-

-

-
 -

  -
  IP20

  -
  IP00

-
 

 50 
525-600 600 

11 4 60 130B2423 130B2414 28 
11 15 4 60 130B2423 130B2414 28 
15 18,5 4 60 130B2423 130B2414 28 

18,5 22 4 60 130B2423 130B2414 28 
22 30 4 60 130B2424 130B2415 45 
30 37 4 60 130B2424 130B2415 45 
37 45 3 60 130B2425 130B2416 75 
45 55 3 60 130B2425 130B2416 75 
55 75 3 60 130B2426 130B2417 115 
75 90 3 60 130B2426 130B2417 115 
90 110 3 60 130B2427 130B2418 165 
110 132 3 60 130B2427 130B2418 165 
150 160 3 60 130B2428 130B2419 260 
180 200 3 60 130B2428 130B2419 260 
220 250 3 60 130B2429 130B2420 310 
260 315 3 60 130B2278 130B2235 430 
300 400 3 60 130B2278 130B2235 430 
375 500 2 60 130B2239 130B2236 530 
450 560 2 60 130B2274 130B2280 630 
480 630 2 60 130B2274 130B2280 630 
560 710 2 60 130B2430 130B2421 765 
670 800 2 60 130B2431 130B2422 1350 

 900 2 60 130B2431 130B2422 1350 

820 
1000

2 60 130B2431 130B2422 1350 

970 
1200

2 60 130B2431 130B2422 1350 
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5.1.1.    

      FC 100 / 300   .

 1, 2  3
IP 20 / 

  5
IP55 /  12

 1  2
IP21/IP55/  1/  12

 1  2
IP21/IP66/  1/  12

  
1  2    ,   .  -

 FC 101/301      .   
  (  )     1 (

130B1064).
8-        
FC 101/301    .

   VLT®

HVAC Drive 5. 

MG.11.B5.50 - VLT®     Danfoss 105

5

inverter.ru      (812) 702-47-50



5.1.2.   

1.       .

2.   ,   ,   
  .    .

          . -
  ,       -

     100     .

    .

5.1.3.      

   ,     
   .     

,     ,  , -
  .

    .
      ,    -
     ,   -
 ,        24 . 

      24     -
        .

       45 - 55 °C,  -
   , .    

    .
         -
,      .

5.1.4.    

       IP 21/IP 4X top/  1 
 IP 54/55 ( ).

5. 
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5.2.  

5.2.1.     

    VLT     
        -

 VLT HVAC, MG.11.F1.02.

   
        -

   .

  .

 ,  , 

-
200-24

0
380-48

0
525-60

0
-

-
.
.

-

A2 1.1 - 3.0 1.1 - 4.0 1.1 - 4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5 - 7.5 5.5 - 7.5 1.8 1.8 1.8 1.8 3 0.6
A5 1.1 - 3.7 1.1 - 7.5 1.1 - 7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5 - 11 11 - 18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2
-

15
22
30

-
-

2.5
4.5

2.5
4.5

3.7
3.7

3.7
3.7

3
3

0.6
0.6

C1 18.5 - 30 37 - 55 - 10 10 10 10 3 0.6

C2
37
45

75
90

-
-

14
24

14
24

14
14

14
14

3
3

0.6
0.6

D1/D3 -
110
132

110
132

19
19

19
19

9.6
9.6

9.6
9.6

19 0.6

D2/D4 - 160-250 160-315 19 19 9.6 9.6 19 0.6
E1/E2 - 315-450 355-560 19 19 19 9.6 19 0.6

 5.1:   .

5.2.2.      

1.       (   
      ).

2.      ,   -
.

3.          .

4.    .

5.      .
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5.2.3.     

    .

1. ,      . -
    (  95).      -

 .

2.      91, 92, 93     
  MAINS ( )   .

3.       .

       10 2  
  ,    ,  

      EN 50178.

     ,   .

 5.1:     
 (  2  3).

 5.2:     
 (  5).

 5.3:     
 (  B1  B2).

 5.4:     
 (  C1  C2).
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  ,     ,  
   .

C  IT
   ,   400 ,  - -

   ,        -
 440 .

  IT         (
),        440 .

 5.5:     -
.

 5.6:     
    ( -

 5).

5.2.4.   

    / .  -
 /  ,   

  ( )   .  -
   .    .

1.   -
    -
     
     -

.

 5.7:   
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2.      96 (U), 97 (V), 98 (W).

3.     (  99)    -
     .

4.   96 (U), 97 (V), 98 (W)     , 
 MOTOR ( ).

5.         
    .

 5.8:    
 A2  A3  5.9:    

 A5

 5.10:    
 B1  B2.

 5.11:    
 C1  C2.

    -
   -

   . 
   

  (230/400 , D/Y). 
    -

 (400/600 , D/Y).  
     -

 .
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         -
 ,       , 

 ,      -
  .

96 97 98    0-100 %
 U   .

3        
 U1 V1 W1  6   ,  W2 U2 V2  
 U1 V1 W1  6   ,  
      U2, V2, W2     -

     (   )
99    

 PE     

5.2.5.   

        .   -
 .

•        -
         -

 /  .

•            
 .

•        
     .

•        
(   ).     

 ,      -
.

•        , -
       .

•         
 ,       -
    .

5.2.6.    

 
        ( ).  -

     .
         , 
    ,    -

   .

   
         

.       , , -
  ,      .
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       ,

     ,   -
    14-01      

.

 
    .   -

   ,      ,  -
,        , 

   .
 ,       ,   

.    ,    -
    .

5.2.7.  

  
        ,   , -

 ,   . .       
      /  .

   :
         -

      .   
         

 Danfoss   ,    4.3  4.4..
         

.

    
        -  

  .          -
   .    

   ,       
  (    UL). .   
 VLT® HVAC,  4-18.      

  ,    100,000 A . ( ), -
  500/600 .

    UL
  UL/cUL   ,  Danfoss  -

 ,    4.2,    -
  EN50178.

         -
  .
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.  

200 - 240 
K25-K75 10 1 200 - 240  gG
1K1-1K5 16 1 200 - 240  gG
2K2 25 1 200 -240  gG
3K0 25 1 200 - 240  gG
3K7 35 1 200 - 240  gG
5K5 50 A1 200 - 240  gG
7K5 63 A1 200 - 240  gG
11K 63 A1 200 - 240  gG
15K 80 A1 200 - 240  gG
18K5 125 A1 200 - 240  gG
22K 125 A1 200 - 240  gG
30K 160 A1 200 - 240  gG
37K 200 A1 200 - 240  aR
45K 250 A1 200 - 240  aR
380 - 480 
K37-1K5 10 1 380 - 500  gG
2K2-3K0 16 1 380 - 500  gG
4K0-5K5 25 1 380 - 500  gG
7K5 35 1 380 - 500  gG
11K-15K 63 A1 380 - 500  gG
18K 63 A1 380 - 500  gG
22K 63 A1 380 - 500  gG
30K 80 A1 380 - 500  gG
37K 100 A1 380 - 500  gG
45K 125 A1 380 - 500  gG
55K 160 A1 380 - 500  gG
75K 250 A1 380 - 500  aR
90K 250 A1 380 - 500  aR

 5.2:      UL, 
200-480 

1) .   - . /    -
  .

Danfoss PN Bussmann Ferraz Siba
20220 170M4017 6.9URD31D08A0700 20 610 32.700
20221 170M6013 6.9URD33D08A0900 20 630 32.900

 5.3:    ,   -
 UL,  E, 380 - 480 

/ Bussmann PN* Danfoss PN  -  ( )

P355 170M4017
170M5013

20220 700 , 700 85

P400 170M4017
170M5013

20220 700 , 700 85

P500 170M6013 20221 900 , 700 120
P560 170M6013 20221 900 , 700 120

 5.4:  E, 525-600 

*      170M Bussmann   -
    -/80,     -TN/80

 T, -/110  TN/110  T         .
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Danfoss PN Bussmann Ferraz Siba
20220 170M4017 6.9URD31D08A0700 20 610 32.700
20221 170M6013 6.9URD33D08A0900 20 630 32.900

 5.5:    ,   -
 UL,  E, 525-600 

    ,      
100,000  ( . ),   500/600/690    -

 .

  -

   UL     -
  General Electric, . . SKHA36AT0800,    600 ~, 

 ,  .

/ .   
P110 SRPK800A300 300
P132 SRPK800A350 350
P160 SRPK800A400 400
P200 SRPK800A500 500

P250 SRPK800A600 600

 5.6:  D, 380-480 

   -
 UL

  UL/cUL   ,   
 ,   EN 50178.

         -
  .

P110 - P200 380 - 500  gG
P250 - P450 380 - 500  gR
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-
Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz-

Shawmut
Ferraz-
Shawmut

 UL - 200-240 
 RK1  J   RK1  RK1   RK1

K25-K37 KTN-R05 JKS-05 JJN-05 5017906-005 KLN-R005 ATM-R05 A2K-05R
K55-1K1 KTN-R10 JKS-10 JJN-10 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 KTN-R15 JKS-15 JJN-15 5017906-015 KLN-R15 ATM-R15 A2K-15R
2K2 KTN-R20 JKS-20 JJN-20 5012406-020 KLN-R20 ATM-R20 A2K-20R
3K0 KTN-R25 JKS-25 JJN-25 5012406-025 KLN-R25 ATM-R25 A2K-25R
3K7 KTN-R30 JKS-30 JJN-30 5012406-030 KLN-R30 ATM-R30 A2K-30R
5K5 KTN-R50 JKS-50 JJN-50 5012406-050 KLN-R50 - A2K-50R
7K5 KTN-R50 JKS-60 JJN-60 5012406-050 KLN-R60 - A2K-50R
11K KTN-R60 JKS-60 JJN-60 5014006-063 KLN-R60 A2K-60R A2K-60R
15K KTN-R80 JKS-80 JJN-80 5014006-080 KLN-R80 A2K-80R A2K-80R
18K5 KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125 A2K-125R A2K-125R
22K KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125 A2K-125R A2K-125R
30K FWX-150 - - 2028220-150 L25S-150 A25X-150 A25X-150
37K FWX-200 - - 2028220-200 L25S-200 A25X-200 A25X-200
45K FWX-250 - - 2028220-250 L25S-250 A25X-250 A25X-250

 5.7: ,    UL,  -
 200-240 

-
- Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz-

Shawmut
Ferraz-
Shawmut

 UL - 380-480 , 525-600
 RK1  J   RK1  RK1   RK1

K37-1K1 KTS-R6 JKS-6 JJS-6 5017906-006 KLS-R6 ATM-R6 A6K-6R
1K5-2K2 KTS-R10 JKS-10 JJS-10 5017906-010 KLS-R10 ATM-R10 A6K-10R

3K0 KTS-R15 JKS-15 JJS-15 5017906-016 KLS-R16 ATM-R16 A6K-16R
4K0 KTS-R20 JKS-20 JJS-20 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5 KTS-R25 JKS-25 JJS-25 5017906-025 KLS-R25 ATM-R25 A6K-25R
7K5 KTS-R30 JKS-30 JJS-30 5012406-032 KLS-R30 ATM-R30 A6K-30R
11K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
15K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
18K KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - A6K-50R
22K KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - A6K-60R
30K KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - A6K-80R
37K KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100  A6K-100R
45K KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125  A6K-125R
55K KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150  A6K-150R
75K FWH-220 - - 2028220-200 L50S-225  A50-P225
90K FWH-250 - - 2028220-250 L50S-250  A50-P250

 5.8: ,    UL,  -
 380-600 

    240     KTN
    KTS  Bussmann.

    240     FWX
    FWH  Bussmann.

    240     KLNR
    KLSR  LITTEL FUSE.

    240     L25S
    L50S  LITTEL FUSE.

    240     A2KR
    A6KR  FERRAZ SHAWMUT.

    240     A25X
    A50X  FERRAZ SHAWMUT.
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-
/

Bussma
nn

E1958
JFHR2*

*

Bussma
nn

E4273
T/

JDDZ**

SIBA
E180276
RKI/JDDZ

LittelFuse
E71611
JFHR2**

Ferraz-
Shawmut
E60314
JFHR2**

Bussman
n

E4274
H/

JDDZ**

Bussmann
E125085
JFHR2*

-
,
.

Bussmann

P110 FWH-
300

JJS-
300

2028220-
315

L50S-300 A50-P300 NOS-
300

170M3017 170M3018

P132 FWH-
350

JJS-
350

2028220-
315

L50S-350 A50-P350 NOS-
350

170M3018 170M4016

P160 FWH-
400

JJS-
400

206xx32-
400

L50S-400 A50-P400 NOS-
400

170M4012 170M4016

P200 FWH-
500

JJS-
500

206xx32-
500

L50S-500 A50-P500 NOS-
500

170M4014 170M4016

P250 FWH-
600

JJS-
600

206xx32-
600

L50S-600 A50-P600 NOS-
600

170M4016 170M4016

 5.9:  D, 380-480 

*      170M Bussmann   -
    -/80,     -TN/80

 T, -/110  TN/110  T         .
**    UL      -

 ,      480   UL.

/ Bussmann
E125085
JFHR2

SIBA
E180276
JFHR2

Ferraz-Shawmut
E76491
JFHR2

P110 170M3017 315 2061032.315 6.6URD30D08A0315
P132 170M3018 350 2061032.350 6.6URD30D08A0350

P160 170M4011 350 2061032.350 6.6URD30D08A0350
P200 170M4012 400 2061032.400 6.6URD30D08A0400
P250 170M4014 500 2061032.500 6.6URD30D08A0500
P315 170M5011 550 2062032.550 6.6URD32D08A0550

 5.10:  D, 525-600 

/ Bussmann PN* Danfoss PN  -  ( )

P315 170M5013 20221 900 , 700 120

P355 170M6013 20221 900 , 700 120
P400 170M6013 20221 900 , 700 120
P450 170M6013 20221 900 , 700 120

 5.11:  E, 380-480 

*      170M Bussmann   -
    -/80,     -TN/80

 T, -/110  TN/110  T         .

5. 
   VLT®

HVAC Drive
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5.2.8.     

         
    .      -

 ( . ).

 5.12:  1, 2  3  5.13:  A5, B1, B2 C1  C2

5.2.9.   

   :

1. 10-   
 / .

2. 3-   
 RS485.

3. 6-    -
 / .

4.  USB.

 5.14:   (  -
)

   VLT®

HVAC Drive 5. 
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5.2.10.  ,  

    :
1.     9-10

.

2.  1)  
.

3.     -
 .

4.  .  -
   .

    :
1.  1)  

.

2.  .

1)   0,4 x 2,5 

1.

2. 3.

    IP 55 / NEMA
 12   

5.2.11.     

1.     
  

  -
 .

2.   18  27  -
 +24  (  12/13)

  :
18 =  
27 =  

 5.15:  37 
    !

5. 
   VLT®
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5.2.12.  ,   

 5.16:     . (  37    -
    ).

,    ,        -
           50/60

,      .

            
  100 .

            VLT
HVAC Drive (  20, 55, 39) ,      -

      . ,    
     .

    / .

   VLT®

HVAC Drive 5. 
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1.     -
  -

    -
,   
   -
.

    -
     -
  / -

  

5.2.13.  S201, S202  S801 

 S201 (A53)  S202 (A54)
    -

  –   (0-20 )
   (  0  10 ),

  53  54, .

 S801 (BUS TER.)  -
   

   RS-485 (  68  69).

.     
 .

  :
S201 (A53) =  (  -

)

S202 (A54) =  (  -
)

S801 (   )
= 

5. 
   VLT®
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5.3.    

5.3.1.    

        -
 .

 1.   -
 

       (Y)   ( ).
      .

 2.    -
    -

  .
     

 [QUICK MENU],  
 "Q2 Quick Setup (  -

)".

1.  
[ ]

  -
 [ . .]

. 1-20

. 1-21

2.  - . 1-22

3.  . 1-23
4.  . 1-24
5.  -

 
. 1-25

 3.       ( )
     .    -

      .

1.   27   12    . 5-12  "
" ( . 5-12 [0])

2.   , . 1-29.

3.      .   LC- , -
      LC-    

.

   VLT®
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4.   [OK].     "  [Hand On] 
 ".

5.   [Hand on].      -
 .

      

1.   [OFF] –      -
 ,       ,    -

 .

  

1.     "  [OK]   ".

2.   [OK],     .

  

1.       . -
         -

.

2.   "  "    [Alarm Log]   -
  ,       

   .       -
      .    

   Danfoss      -
 .

           -
  ,      -

    VLT HVAC Drive.

 4.  
    -

 

    -
    .

. . 3-02
. . 3-03

  -
 

. 4-11  4-12

  -
 

. 4-13  4-14

  1 [ ] . 3-41
  1

[ ]
. 3-42

5. 
   VLT®

HVAC Drive

122 MG.11.B5.50 - VLT®     Danfoss

5

inverter.ru      (812) 702-47-50



5.4.  

5.4.1.     

         ,
       .

 : 88, 89

       Danfoss.

5.4.2.      

       / -
.

  A+B+C+D+F A+B+C+D+F
 81 82

R- R+

      -
 .      -

 Danfoss.

1.         
       .

2.       .

      975 = (   600
~).

   IGBT   ,   
       

         .
     .

5.4.3.   

     
  5-4* .

01 - 02  (
)

 01 - 03  (
)

 04 - 05  (
)

 04 - 06  (
)

   VLT®
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(  2  3)

   
(  A5, B1  B2).

 5.17:    
(  C1  C2).

5. 
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5.4.4.  

 1

•  01: 

•  02:   , 240 ~

•  03:   , 240 ~

 2

•  04: 

•  05:   , 400 ~

•  06:   , 240 ~

 1  2    5-40, 5-41  5-42.

   –     MCB 105.

   VLT®
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5.4.5.   

   
 , 
.  , 
,    -

   IINV -
 .

   -
,   1-02

 
 ( ) -

  .

    -
,    

      ,
   

   -
    -

      .

   , 
,   

( )    -
    -

.   -
  , , 
    

  . ( -
   

     -
).

5. 
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5.4.6.    

   -
   ,  

   -
 :

 96    U
 97    V
 98    W

   -
    .

5.4.7.    

      UL-    -
 ,    1-90     -

 : ,    1-24   IM,N –  
  ( .   ).

5.5.  

5.5.1.   RS485

    -
     

 (   ) 
   RS485.

 68    -
 P (TX+, RX+),   69 -  -

  N (TX-,RX-).

    
   ,

  .

       ,  
    61,      RC- .

  
 RS485           .

    S801      "ON" ( .).
       S201, S202  S801.

   VLT®

HVAC Drive 5. 
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    FC MC (   . 8-30).

5.5.2.      FC 100 

          
   MCT 10.

    USB (  / )   -
 RS-485,      >    

  VLT® HVAC.

       
(PELV)    .  USB   

   .    USB   VLT
HVAC      .

   - MCT 10
     .   

        -   VLT
Motion Control Tool MCT 10.

5. 
   VLT®
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  MCT 10
 MCT 10        

 .
  MCT 10    :

•      .  MCT 10
     .

•        

•      

•    

•   

•   ,     

  MCT 10   Profibus DP-V1   -
   2.    /   -

       Profibus.   
    .

  :

1.        USB.

2.    MCT 10

3.       "Read from drive"

4.   "Save as" (  )

      .

  :

1.        USB.

2.    MCT 10

3.   "Open" ( ) -     

4.   

5.       "Write to drive"

       .

    MCT 10   .

   MCT 10
     :

   VLT®

HVAC Drive 5. 
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  MCT 10
 

      
    , 

  
 . .    ( -

 )
  

  
   

   

  :
 - ,    MCT 10,    -

  130B1000.

  MCT 10     ,   
Danfoss: WWW.DANFOSS.COM,  :   .

MCT 31
    MCT 31    

   .      -
    Danfoss,    ,  -

      ,  
 Danfoss AHF  12-18-  .

  :
 -     MCT 31,    

 130B1031.

  MCT 31     ,   
Danfoss: WWW.DANFOSS.COM,  :   .

5.6.   

5.6.1.   

       U, V, W, L1, L2 
L3.          2,15 = 

  .

        
  ,     .

5.6.2.    

          -
         EN 50178 .

5. 
   VLT®
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       3,5 .  -
       

 (  95)       
10 2        

,  .

5.7.       

5.7.1.   - 

  ,      -
 .      
 EN 61800-3   .     -

    EN 61800-3   , . .  -
     ,   , 

   ,   . .    CE,
   ( )     .

         -
  :

•   /      -
  .         

80 %.    ,   , ,  
,       .   
    .

•         -
  ,      

 ,        -
.        -
     .    

 ,      -
.

•  /  /    
   ,    .  -
     .      

  . .    /
    .

•   /     ( -
).         
  .      

    ,  -
 .

•     /  -
   ,     ( ) .

        .

         
   IP 20.        -
     ,       -
 .        

        .

   VLT®
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    ,      -
           -

,     . .  
  .

 5.18:         .

5.7.2.  ,  
 

  ,       
    ,   , 

Danfoss     /  -
.

          
      (ZT).    -

     ;   ,   
   (ZT)  ,  ,   -

  (ZT) .

       (ZT),  -
   (ZT)      .

   (ZT)     -
 :

-   .

-      .

5. 
   VLT®
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-    , . .   ,
  (    ).

-  , . .   .

a.    
.1

b.     
   -

 . 1

c.    
    -

 .
 , 

 Danfoss.1

d.     -
.1

e.     -
   -

/  -
 .1

f. ,   
  .1

g.    -
  1,1 .1

   VLT®
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MG.11.B5.50 - VLT®     Danfoss 133

5

inverter.ru      (812) 702-47-50



5.7.3.  /  
 

 ,      / ,  
           -

  .

         ,   
 .

a.  
  

  
    -

    -
   

   .1

b.  
   

  ( ). 
   

 .1

c.    
  -

    -

  
   -

    
  ,  -

  , -
    -

.   
  -

    .
  : 16

2.1

d.   
50/60 

   
 ,  -

   50/60 .
    -
   

    
 100  (  -

 ).1

e.  

   
  -

   -

     61.
    -

   RC- .
    -

  -
   -
   .1

5. 
   VLT®
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5.8. /     

5.8.1.    /

   
  ,  -
    

I .     -
    

    
 , . .   I N 

   50 :

 I1 I5 I7

50 250 350 

   -
    , 

    
(  ,  ). -

     
 ,   -
,    -

     
    -

 .

       , -
    ,    ,  

   ,    -
 .

     
  :

  
I 1.0
I1 0.9
I5 0.4
I7 0.2
I11-49 < 0.1

         -
      .   

  I   40 %.

    -
    , -

     
  . 

   -
 (THD)   
    -

 :

THD % = U 2
5 + U 2

7 + ... + U 2

(UN%  U)

   VLT®
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5.9.1.   

      RCD (   ),
        

     .

           
 .

   RCD,      .  -
           

     (   .  -
    ).

5. 
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6.  

6.1.1. /  

 18 = / , . 5-10 [8]

 27 =  , . 5-12 [0]
  (   

, )

. 5-10   = 
(  )

. 5-12   = -
 ,  (  -

)

 6.1:  37: 
    !

6.1.2.  /  

 18 = /  . 5-10 [9] -
 

 27 = , . 5-12 [6] -
, 

. 5-10   = -
 

. 5-12   = -
, 

 6.2:  37: 
    !

   VLT®
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6.1.3.    

  .

 3-15  
1 [1] =   53

. 6-10  53,  -
 = 0 

. 6-11  53,  -
 = 10 

. 6-14  53,  ./
.   = 0 /

. 6-15  53, 
./ .   = 1 500

/

 S201 = OFF (U)

6.1.4.    ( )

   ( )     
  ,   .  ,  

      .
          

     .   -
,  ,   ,       -

 .
 1-29         -

          Rs.
      

       15    -
.

   :
•        

,          -
 1-20 ... 1-26.

•        -
    .     
 ,       Rs. 

  .

•       ,     -
   35 %     .

       
   .

•        -
.        .
   ,     -

  .      
.

•    ,   
 ..

6.  
   VLT®
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•        .  -
  ,      -
   .     -

    .

•          
.     ,     -

  , ,  , , ,  
  .    .

6.1.5.    

   (SLC) -     -
,   ( . . 13-52),   -

 SLC,   ,   ( . . 13-51),
   TRUE.

         ,  .
 ,     [1] (   TRUE), 

 [1].      [2], ,   
 TRUE,   [2]  . .      
 .

       .     
FALSE,         (  SLC),  

  .  , ,    SLC,  
     [1] (    [1]).  

 [1]   TRUE,  SLC   [1]  
  [2].

   0  20 -
  .   -

   / , -
    

[1] /  [1].    -
    / .

6.1.6.    -

     VLT HVAC Drive   -
  SLC (Smart Logic Control).

 ,      ( )  -
 ,  SLC      -
  .

 SLC        ,  -
     VLT HVAC Drive.    

   .

   VLT®

HVAC Drive 6.  
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6.1.7.    SLC

  1:
 -  -       2  -    

 .

        3-41  3-42.

tramp =
tacc × nnorm ( .. 1 25)

ref /

   27    ( . 5-12)
   0     ( .

3-10 [0])       ( . 3-03), , 60%
   1     ( . 3-10

[1]), , 0 % ( ).
 . 13-20 [0]   0    , , 2

 . 13-51 [1]    1  True [1]
 . 13-51 [2]    2    [4]
 . 13-51 [3]    3   . 0 [30]
 . 13-51 [1]    4  False [0]

 . 13-52 [1]    1   . . 0 [10]
 . 13-52 [2]    3    0 [29]
 . 13-52 [3]    3   . . 1 [11]
 . 13-52 [4]    4    [1]

6.  
   VLT®
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      13-00  
" .".

  18   / .    , -
        .

6.1.8.   BASIC

  BASIC    ,   
   (“ ”)      -

.          
        , 

 25 %    ,    .

   BASIC     -
      ( )     

   ,    .  -

   VLT®

HVAC Drive 6.  
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         -
 .     ,  

           -
   .

   
    .   BASIC 

    (    )  -
    ,   .    

( )    ,     
 .        -

  ,    .

  
    .    

       (   2 ).  -
        , 

        . 
          ( -
  ).

        .  -
  ,      

  .       ,
           . -

    .

       ,   
  50 %.     

        .

 
   ,     , 

 ,       
 ( ),     .     -

  .       -
  ,     , 

     .  -
         ,  

        .

   ,       ,  -
  ,        

   .      
     ,     -

    .

6.  
   VLT®
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6.1.9.      

         
 .         -
 (fmin) ,    (fmax),   .  

    ,    
  ( ).    ,   -
      .

         ( -
)     .      -
 ,         

        ( -
)       .

        (fmin)   -
     ,   , 

      .   
 ,   ,    , 

   .

6.1.10.    

      ,     
.        .

     ,      
      .   -

:

•   -    ,  
.   ,  , ,  

     /  .

•   -     . -
 ,    ,    

    ,   ,   -
  / ,   

 .

   VLT®
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•        
        .

6.1.11.       -
 

6.1.12.      

6.  
   VLT®
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        (K1/K2  K3/K4)  
.          -

        .

• RELAY 1  RELAY 2 – ,    .

•   , ,   ,  ,
  ,   . ,  RELAY 1,
  K1,    .

•  K1   K2 ,  
      (   K1).

•     K1  
 K3.

•  RELAY 2   K4,     ,
  .

•     ,    RELAY 2  
     .

6.1.13.     

         BASIC,  
    ( )      ;

      4-20     .

   VLT®
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6.1.14.  /

    . .  , . 5-1*.

    -
 ( )

  

 ( /  -
)

 (   
 )

 (  -
   -

)
  ,  

  
  

 (  -
)

  (
 )

   (
 )

     

    -
 ( )

  

Hand On  (  -
   -

)   -
,   

 (  -
)

.
Auto On   -

    -
,  -

    -
 

/ -

6.  
   VLT®
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6.1.15.   

  BASIC         -
      .  -
       ,  

    (C1)       
    ,    (C2  C3).

  BASIC     -
 : *     (    

   VLT®
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    )   
   (      . .  -
 22-7*,    ).     

      ,  -  " ".

*     (   )   
 (   25-10,     -

,  25-11,      ),  
         -

,      ,    
         -

.

       20-81, 
 /       

" ".

6.  
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7.    RS-485

7.1.    RS-485

7.1.1.  

RS-485 -   ,    
, . .           

           32 .
   .    , ,  -

     ,    .   
     ,    .

     ,     (S801)
 ,      .  -

      (STP)    .
          

,      .      
    ,       

 .      -
        ,    

  .
         

 .       .

:     (STP)
: 120 

 :   1200  (   )
  500   

7.1.2.   

     RS-485   ( .
 ):

1.      68 (P+)  69 (N-)   
  .

2.      .

       -
    .

   VLT®

HVAC Drive 7.    RS-485
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 7.1:   

7.1.3.     

   RS-485 
 dip-   

   -
.

  

  : OFF ( .).

7.    RS-485
   VLT®

HVAC Drive
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7.1.4.      -
  Modbus

  RS-485 (  FC)   :

8-30      
 RS-485

8-31   . . -
    , -

  . 8-30.
8-32 Baud Rate (

 )
    -

.     -
   ,   .

8-30
8-33   -

 / 
  

     
 . .   -

   ,  
. 8-30.

8-35 .  -     -
    .  -

    -
    

.
8-36 .  -     -

    .
8-37 . 

 
   

  ,  -
 -     .

7.1.5.  

     ,    
 RS-485

        -
, , ,   . 
 RS-485         -

 ,    -   -
.    200  (8 ),  

     , -
 ,       .  

  ,  RS-485    -
       90 .

   VLT®
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7.2.    FC

 FC,    FC   ,  
   Danfoss.        -

 -      .
        126  .  -

         .
        : 

  ;       -
.     .

         (    -
 ).

   RS-485, . .   RS-485,   -
 .  FC    : -

   8         16 , 
   .      .

7.2.1. FC  Modbus RTU

 FC          
.

     Modbus   
  :

•

•     :
 
 
   

  ( )

•     ( )   

•     

•    

•    

•   ,    

7.    RS-485
   VLT®
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       .   
 ,    ,  ,    . 

   ,    
,     - .

7.3.  

7.3.1.   

   FC  VLT HVAC   :

  
8-30 FC
8-31 1 - 126
8-32 Baud Rate (

 )
2400 - 115200

8-33   -
 / 

  , 1   (
)

7.4.      FC

7.4.1.   ( )

      .   8 
,   .      -

,    "1"    ( .e.  -
     8       ). 

  ,       11.

7.4.2.  

      (STX) = 02 Hex,   
,    (LGE),  ,   

 (ADR).      (  ,  
 ).      (BCC).

   VLT®
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7.4.3.   (LGE)

  -          ADR   -
  BCC.

 ,  4  , : LGE = 4 + 1 + 1 = 6 
 ,  12  , : LGE = 12 + 1 + 1 = 14 
 ,  , 101)+n 

1)  10   ,  "n'" -   ( -
   ).

7.4.4.    (ADR)

    .
     1-31  1-126.

1.   1-31:
 7 = 0 (    1-31)
 6  
 5 = 1:  ,   (0-4)  
 5 = 0:   

 0-4 =    1-31

2.   1-126:
 7 = 1 (    1-126)

 0-6 =    1-126
 0-6 = 0:  

         -
   .

7.4.5.    (BCC) 

     "  ".   
     (BCS)  0.

7.4.6.   

      .    ,
         ( => -

),      ( => ).

   :

   (PCD):
    ,     (2 ),  -

:
-      (    )
-       (     )
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 :
         

.     12  (6 )     
.

 :
          .

7.4.7.  PKE

 PKE   :    +  AK    -
 PNU:

  12-15          -
      .

   VLT®

HVAC Drive 7.    RS-485

MG.11.B5.50 - VLT®     Danfoss 155

7

inverter.ru      (812) 702-47-50



 :   
  

15 14 13 12
0 0 0 0  
0 0 0 1   
0 0 1 0      ( )
0 0 1 1      (  )
1 1 0 1        (

)
1 1 1 0        ( )
1 1 1 1 /  

   
 

15 14 13 12
0 0 0 0  
0 0 0 1    ( )
0 0 1 0    (  )
0 1 1 1     
1 1 1 1  

     ,    :
 0111    

-      (PWE)    :

 PWE
(16- .)

  

0     
1       
2     
3     
4    .
5       
11        -

    .   -
     .

82       
83   ,    -

7.4.8.   (PNU)

 0-10   . ,  , 
     " ".

7.4.9.  (IND)

         /   -
,   , ,   15-30  .  

   –   .
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      .

7.4.10.   (PWE)

     2  (4 ),      
 (AK).   PWE    ,   -

 .     ( ),   
  PWE        .

        (  ),
      PWE    .

     ,     ,
,  0-01 ,  [0]  English ( ),  [4] - Danish ( -

),          PWE. .  -
  .      ,

    9 (  ).

  15-40  15-53    9.
,          

15-40  .     ( )   ,
    .      

 (LGE).       , -
      .

      PWE,    (AK)  
16-   'F'.        "4".

   ,      
.       PWE,     

(AK) 16-   'F'.        "5".
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7.4.11.  ,   -

 
3  16
4  32
5    8
6    16
7    32
9  
10  
13  
33
35 -

 

  ,    -
  .

7.4.12.

   
   "  ".
   

  .    -
   -

 .

 4-12   
   -

 0,1.
    -
  10 ,    -
  100.  -

 0,1 ,  
   0,1.  -

,  100  
 10,0.

 
 -

74 0.1
2 100
1 10
0 1
-1 0.1
-2 0.01
-3 0.001
-4 0.0001
-5 0.00001

7.4.13.    (PCD):

         16 ,   
  .

PCD 1 PCD2
  (   -

 )
 

    (
)

  -
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7.5.  

7.5.1.   

   4-14     [ ]  100
.

   .

PKE = E19E Hex -    
 4-14   
 [ ]

IND = 0000 Hex
PWEHIGH = 0000 Hex
PWELOW = 03E8 Hex -  
1000,   100 , .
"  ".

   :

.  4-14 
  ,   

     "E". -
  414  16-  

 19E.

    -
   :

7.5.2.   

   3-41 
 1.

PKE = 1155 Hex –   -
 3-41   1

IND = 0000 Hex
PWEHIGH = 0000 Hex
PWELOW = 0000 Hex

   3-41  -
 1  10 ,   -

    
:

3E8 Hex    1000.   
 3-41  -2, . . 0,01.
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7.6.   Modbus RTU 

7.6.1.

     ,   
 ,    ,    , -

  ,       .

7.6.2.     

MODBUS RTU (Remote Terminal Unit =  )   -
    ,   , 

  . ,      -
   .

7.6.3.   Modbus RTU

      ,    -
 Modbus RTU  ,     

   .  , ,     -
  ,          .
 ,         -

.
     Modbus RTU  ,    

  ,     , -
      -     ,

  .   ,    -
   .

     " - ",   -
   ( )     (  -
).   ( ) ,   

    ,  .
         -

     .  
   (  )  ,   

.        . -
 Modbus RTU         
    ,  ,   -

,       .   -
       Modbus. 

 ,   ,    
  .         -

   ,    -
          - .

7.6.4.    Modbus RTU

      Modbus RTU  
 RS-485.  Modbus RTU       -

    .

     Modbus   
  :

7.    RS-485
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•

•     :
 
 
   

  ( )

•     ( )   

•     

•    

•    

•      .

       .   
 ,    ,  ,    . 

   ,    
,     - .

7.7.  

   Modbus RTU   ,  -
 :

 

8-30 Modbus RTU
8-31 1 - 247
8-32 Baud Rate (

 )
2400 - 115200

8-33   -
 / 

  , 1   (
)

7.8.    Modbus RTU 

7.8.1.    Modbus RTU

      Modbus    RTU
(  ),    8-     

 4-   .      .

-
 

 /

            

   VLT®
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 8-   ,  0-9, A-
F.   ,   -

 8-   
  1  

8  ,     
1     / ,   -

1  ,     , 2
 ,   .

  -    (CRC)

7.8.2.   Modbus RTU

    Modbus RTU     
  .        ,

  , ,    (   ,
  ),  ,   .  -

     .     
     00  FF.   -

   ,        " ". 
   (  ),      -
 ,  ,   .  Modbus RTU 
   .       -
.     .

   Modbus RTU

CRC
T1-T2-T3-T4 8 8 N x 8 16 T1-T2-T3-T4

7.8.3.   / 

        3,5 .
         

   (    T1-T2-T3-T4).    -
  .      -

   3,5  ,   . 
     .     

   .       
  1,5  ,    -

   ,       
.  ,      3,5  -

   ,     
  .    -  (   
 ),      CRC   
 .
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7.8.4.  

     8 .    -
      0 – 247.   -

     1 – 247. (0   
,     ).   

         .  
   ,        ,  -

   ,    .

7.8.5.  

     8 .     -
 1-FF.          -

 .        -
,      ,   

.     ,    
,  ,      (  ),  -

 -   (  ).    
     .   

   ,     
  ,    "1".  ,  -
        .  

   ,   ,    . .
   ,   Modbus RTU  

.

7.8.6.  

           
 00  FF.    RTU.   ,  

 ,   ,   -
     ,   -

.     ,     , 
         .

7.8.7.   CRC

          -
  (CRC).  CRC    .  

  ,        
.  CRC   ,   

 CRC     .   -
 CRC          

,    CRC.      ,  
-  .        16 , -

  8-  .   ,    , 
 .   CRC –  ,   .
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7.8.8.    

  Modbus         . -
  1 ,      2-   ( . . 16
).      Modbus   .  

          0. , ,
     "  1",     -

 Modbus   "  0000".     127 
 007EHEX (   126).

         40001   
 0000.       "   -

". . .  ‘4XXXX’.     40108  
  006BHEX (   107).

 -

1-16     ( . -
  )

   -

17-32      -
  0x0 – 0xFFFF (-200 % ... ~200 %)

   -

33-48     ( . -
  )

  

49-64    :   -
     : 

   

  

65    (    -
)

   -

0 =   
   .

1 =   
     -

.
66-65536
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-
-

0 1

01
 ,

 
02  ,

 
03  

 

04  -   -

05  -   -

06  -   -

07   -

08  
09   

10
. 1

 . 2

11  -
-

 -

12  1 .  1 .
13  2 .  2 .
14   
15   
16  .

  -
  (  FC)

-
-

0 1

33  .  -

34 -
  

-
  -

35  -  -

36  . -  -

37  -  

38  -  

39  -  

40  - -

41    
42  

43  . -  . -

44
45  -  

46  . .  -

47   
 

  

48  . -
  

  -
  (  FC)
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00001-00006
00007        FC
00008
00009  *
00100-00999   000 (   001  099)
01000-01999   100 (   100  199)
02000-02999   200 (   200  299)
03000-03999   300 (   300  399)
04000-04999   400 (   400  499)
... ...
49000-49999   4900 (   4900  4999)
500000  :     -

 (CTW).
50010  :     (REF).

... ...
50200  :     -

 (STW).
50210  :     -

  (MAV).

*     ,     -
 .

7.8.9.   

    ,       
  Modbus RTU.        -

    Modbus RTU.

7.8.10.  ,  Modbus RTU

 Modbus RTU       
 :

 
  1 hex
    3 hex
   5 hex
   6 hex
   F hex
   10 hex

   B hex
 .  . 11 hex
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  -

8 1  
2   
10     -

11   , -
  

12     

13   
 

14    -
 

7.8.11.  

           -
  .     ( . . )

       Modbus RTU,  .

   
( )

  

00     
01      
02     
03     
04     .
05       
06  
07   
11    
17         -

18  
64   
65   
66      
67   
130       
131   ,    -

7.9.    

7.9.1.   

  (PNU)    ,    
  Modbus.      Modbus 

 ,  10 x  .

   VLT®
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7.9.2.  

   "  65" ,    
  :      (  65 = 1)     (

65 = 0).

7.9.3. IND ( )

       9   
.

7.9.4.  

,     ,    ,  
 .     – 20 .   

      ,   ,
 .        
 ,   ,    .

7.9.5.  

      ,   -
 .         ,

          -
 . .  .

7.9.6.  

  
    int16, int32, uint8, uint16  uint32.   

 4x (40001 – 4FFFF).       03HEX
"     ".     

 6HEX "    "    (16 )  -
 10HEX "    "    (32 ).

  :  1  (16 )  10  (20 ).

  
   –  ;     4x (40001 –

4FFFF).      03HEX "   
"      10HEX "    -

".   :  1  (2 )  10  (20
).
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7.10.  

      Modbus RTU.   -
  .  "  ".

7.10.1.    (01 HEX) 

    ON/OFF ( ./ .)   ( ) -
 .     .

        .
    , . .   33  32.

     33-48 (  )   -
 01:

  (16- )
Slave Address 01 (   )

01 (   )
  HI 00
  LO 20 (   32)

  HI 00
  LO 10 (   16)

Error Check (CRC) -

            -
.    : 1 = ON ( .); 0 = OFF ( .). 
     ,     . 

         "    " 
 .

      8,     
   (     ).    -
    ..

  (16- )
Slave Address 01 (   )

01 (   )
 02 (2  )

 (  40-33) 07
 (  48-41) 06 (STW=0607hex)

Error Check (CRC) -

   VLT®
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7.10.2.      (05 HEX)

        ON ( .),  OFF ( .).  
          -

  .

    65 (   ),  
 .     , . .   65 -

 64.   = 00 00HEX (OFF)  FF 00HEX (ON).

  (HEX)
  01 (   )

05 (    )
  HI 00
  LO 40 (   65)

  HI FF
  LO 00 (FF 00 = ON)

  (CRC) -

    ,   ,  
  .

  (16- )
  01

05
  HI FF
  LO 00

  HI 00
  LO 01

  (CRC) -
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7.10.3.      (05 HEX)

          ON
( .),    OFF ( .).       

       ..

      17  32 (  ).
    , . .   17  16.

  (HEX)
  01 (   )

0F (    )
  HI 00
  LO 10 (   17)

  HI 00
  LO 10 (16 )

 02
  HI

(  8-1)
20

  LO
(  10-9)

00 (  = 2000hex)

  (CRC) -

      ,  , -
     .

  (HEX)
  01 (   )

0F (    )
  HI 00
  LO 10 (   17)

  HI 00
  LO 10 (16 )

  (CRC) -
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7.10.4.      (03 HEX)

         -
.

        .
    , . .   1-4  0-3.

  (HEX)
  01

03 (     )
  HI 00
  LO 00 (   17)

  HI 00
  LO 03

  (CRC) -

            
 ,       .  

     ,    – .

  (HEX)
  01

03
 06

 HI
(  40001)

55

 LO
(  40001)

AA

 HI
(  40002)

55

 LO
(  40002)

AA

 HI
(  40003)

55

 LO
(  40003)

AA

 
(CRC)

-
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7.10.5.    (06 HEX)

        

     .   -
  , . .   1  0.

  (HEX)
  01

06
  HI 00
  LO 01

  HI 00
  LO 03

  (CRC) -

Response The normal response is an echo of the query, returned after the register contents have
been passed.

  (HEX)
  01

06
  HI 00
  LO 01

  HI 00
  LO 03

  (CRC) -
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7.10.6.    (10 HEX) 

        -
.

     .  
  , . .   1  0.    

 (   1-05 = 738 (7,38 A)):

  (HEX)
  01

10
  HI 04
  LO 19

  HI 00
  LO 02

 04
  HI

(  4: 1049)
00

  LO
(  4: 1049)

00

  HI
(  4: 1050)

02

  LO
(  4: 1050)

E2

  (CRC) -

      ,  , -
     .

  (HEX)
  01

10
  HI 04
  LO 19

  HI 00
  LO 02

  (CRC) -
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7.11.   FC Danfoss 

7.11.1.  ,   FC( .
8-10 =  FC)

  = 0   = 1
00     
01     
02   
03  
04  
05   .   
06   
07  
08  . .
09  . 1  . 2
10    
11   01 
12   02 
13    
14    
15  

  

 00/01
 00  01        , -

    3-10    
   :

 .  01  00

1 3-10 [0] 0 0
2 3-10 [1] 0 1
3 3-10 [2] 1 0
4 3-10 [3] 1 1

  8-56    , 
 00/01       

.

 02,   :

 02 = '0'        .   
    2-01      -

 2-02     .  02 = '1'   -
.
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 03,  :
 03 = '0':    " " , (  -

 ),      .  03 = '1': -
   ,     .

  8-50   ,   03  -
      .

 04,  :
 04 = '0':        ( -

   3-81  . . ).

 05,   
 05 = '0':     (  ).  

        (   5-10
 5-15),        -

 .

   ,    -
    :

•  03,  

•  02,   

•   (   5-10  5-15),  
  ,      

.

 06, /    :
 06 = '0':           -

    (   06 = '1':  -
   ,     .

   8-53     ,  
06 " /    "    -

    .

 07, :  07 = '0':    07 = '1':  .  
   , . .,      "0"  

"1".

 08,  :
 08 = '1':     3-19 . .

 09,    1/2:
 09 = "0":    1 (   3-40  3-47).  09 = "1":

Ramp 2 (par. 3-50 to 3-57) is active.
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 10,  /  :
  ,     . 

10 = '0':   .  10 = '1':   . 
   ,      

     .  ,    -
,          .

 11,  01:
 11 = "0":   .  11 = "1":  01   ,
   5-40     ,  11.

 12,  04:
 12 = "0":  04  .  12 = "1":  04   ,
   5-40     ,  12.

 13/14,  :
 13  14    -
     

    ..

 14  13
1 0 0
2 0 1
3 1 0
4 1 1

      -
,    0-10  -
    .

  8-55 -
  , 
 13/14  -

  
   -

.

 15, :
 15 = '0':  .  15 = '1': .     

8-54        . 
15      ,      : -

 ,  " "   " ".
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7.11.2.  ,   FC (STW)
( . 8-10 =  FC)

 = 0  = 1
00    
01    
02
03  
04   (  )
05 -
06    
07  
08      = 
09    
10   .    
11   
12   ,  
13    
14      
15    

  
 00,   / :
 00 = '0':   .  00 = '1':   -

  ,        (
      24 ).

 01,  :
 01 = '1':     ,      

     .

 02,  :
 02 = '0':   " " .  02 = '1': 

    .

 03,  / :
 03 = '0':       .  03 = '1': -

  .     [Reset].

 04,  /  (  ):
 04 = '0':       .  04 = '1': -

   ,   .

 05,  :
    05  .

 06,   /   :
 06 = '0':       .  06 = '1': -

    .

7.    RS-485
   VLT®

HVAC Drive

178 MG.11.B5.50 - VLT®     Danfoss

7

inverter.ru      (812) 702-47-50



 07,  / :
 07 = '0':  .  07 = '1':  .

 08,   /  = :
 08 = '0':  ,      

 .   , ,   / -
  / .  08 = '1':    

 .

 09,  /   :
 09 = '0':   [STOP/RESET]       3-13

    .     -
   .  09 = '1'    -
     fieldbus /    .

 10,    :
 10 = '0':    ,    4-11 .

 .     4-13 .  . .  10 = "1":
     .

 11,  / :
 11 = '0':   .  11 = '1':    

     0 .

 12,   / , :
 12 = '0':    .  12 = '1':  

-  ,      ,    .

 13,   /   :
 13 = '0':    .  13 = '1':   

         .

 14,    /   :
 14 = '0':   ,    ,   -

 4-18   .  14 = '1':    , -
   4-18   .

 15,   /   :
 15 = '0':         

    100 %.  15 = '1':      100 %.

   STW   '0',    
  Interbus     -

   .
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7.11.3.      

    
   -

   .  -
   16-  :  
 (0-32767)  16384 (4000 

16-  )  100 %.
    -

  . 
  (MAV) 

  ,     .

  MAV  -
 :
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8.    

8.1.1.    

       
        .

      .   -
    .    

,    .

       .  
         .  -

    :

1.    [RESET]    LCP.

2.       " ".

3.    /   fieldbus.

4.       [Auto Reset],   -
 VLT HVAC   . .  14-20   

    VLT® HVAC, MG.11Cx.yy

       [RESET]  
LCP    [AUTO ON].

     ,    ,   
          ( .  -

   ).

 ,    ,  -
 ,    ,       -

   .     -
    ,     
    ,    .

 ,      ,  
        14-20 ( -

:      !)

          ,  
,  ,       ,

  ,       - 
  .

  , ,   1-90   . 
       ,   -

      .    -
 ,     .
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-
- / -

 -
/  

  -

1    10 X    
2  (X) (X)  6-01
3  (X)   1-80
4   (X) (X) (X) 14-12
5     . X    

6     .
:

X    

7 . . . X X   
8 . . . X X   
9  X X   
10    - (X) (X)  1-90

11   (X) (X)  1-90

12   X X   
13  X X X  
14   X X X  
15 . .  X X  
16   X X  
17 -   (X) (X)  8-04
23 . .     
24 . .     
25    - X    

26     - (X) (X)  2-13

27    - X X   

28  (X) (X)  2-15
29   X X X  
30   U (X) (X) (X) 4-58
31   V (X) (X) (X) 4-58
32   W (X) (X) (X) 4-58
33  -    X X  
34     fieldbus X X   
36       
38   X X  
40  T27     
41  T29     
42  X30/6-7     
47    24 X X X  
48    1,8  X X  
49      
50 :   X   
51 :  Unom  Inom  X   
52 :  Inom  X   
53 :    X   
54 :    X   
55 :    X   
56    X   
57 -   X   
58 :  X X   
59   X    
60      
62  .   - X    

64  X    
65   X X X  
66   X    
67   .  X   
68    X   
70   FC     
80  .    X   
92  X X  22-2*
93   X X  22-2*
94  X X  22-5*
95  X X  22-6*
96  X   22-7*
97  X   22-7*
98  X   0-7*
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-
- / -

 -
/  

  -

200  X   24-0*
201    X   0-7*
202    X   0-7*
250      
251       

 8.2:    / , 

(X)   

 

  
  -   

      
16- . .  -

 -
 - .  -

0 00000001 1    
1 00000002 2  -

 
  

2 00000004 4   -     . ./
. .

3 00000008 8 .  - .  

4 00000010 16 . - . .
 TO

. - . . 
TO

5 00000020 32     
6 00000040 64     
7 00000080 128  .

.
 . .  . 

8 00000100 256 : 
.

:  .   

9 00000200 512  -   . 

10 00000400 1024 . .
. 

. . . -  . 

11 00000800 2048 . .
. 

. . .   

12 00001000 4096  -  . . . 

13 00002000 8192  -   . . -

14 00004000 16384      . 
15 00008000 32768      .

16 00010000 65536    
17 00020000 131072   . 10  
18 00040000 262144  -   

19 00080000 524288   U   
20 00100000 1048576   V  IGBT  
21 00200000 2097152   W   
22 00400000 4194304  

Fieldbus
  Fieldbus  

23 00800000 8388608  .
. 24 

 . . 24  

24 01000000 16777216    
25 02000000 33554432  .

. 1,8 
   

26 04000000 67108864  -  .  

27 08000000 134217728  IGBT   
28 10000000 268435456  . -   

29 20000000 536870912  -   

30 40000000 1073741824  -   
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  ,      
          -

 fieldbus. .   16-90, 16-92  16-94.

8.1.2.   

   16-90

[ .]

  -

( . 16 -90)

00000001  
00000002   

00000004   

00000008 Ctrl. card over
temperature

00000010 -  

00000020  

00000040  

00000080  
:

00000100
  -

 -  -

00000200  

00000400
 -

   

00000800
 -

   

00001000  
00002000  -   
00004000   
00008000    
00010000  
00020000  

00040000   -

00080000   U -
.

00100000   V -
.

00200000   W -
.

00400000  Fieldbus
00800000   24 

01000000   -

02000000   1,8 

04000000  
 

08000000   -

10000000  . 
20000000  .
40000000  
80000000  

16-91    2

[ .]

 
 2

( . 16 -91)

00000001 .  .,
/

00000002

00000004
.  .,

  /

00000008
00000010
00000020  
00000040   

00000080  -

00000100  
00000200  
00000400  
00000800
00001000
00002000
00004000
00008000
00010000
00020000  

00040000  -

00080000  ECB
00100000
00200000
00400000
00800000
01000000
02000000
04000000
08000000
10000000
20000000
40000000
80000000
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8.1.3.  

 , 16-92

( -
)

. 16-92
 -

00000001  
00000002   
00000004   

00000008 Ctrl. card over
temperature

00000010 -  

00000020  

00000040  

00000080  
:

00000100
  -

 -  -

00000200  

00000400
 -

   

00000800
 -

   

00001000  -
   . :

00002000  -
   . 

00004000   
00008000  
00010000  

00020000  -
 10

00040000  
  

00080000  
 

00100000   -

00200000  

00400000   
 Fieldbus

00800000   24 

01000000   -

02000000   
04000000  
08000000  
10000000  

20000000   -

40000000  
80000000  

16-93   2

( -
)

. 16-93
 -

00000001  
00000002  
00000004  
00000008
00000010
00000020  
00000040   
00000080  
00000100  
00000200  
00000400
00000800
00001000
00002000
00004000
00008000
00010000
00020000  

00040000   -
 

00080000  ECB
00100000
00200000
00400000
00800000
01000000
02000000
04000000
08000000
10000000
20000000
40000000
80000000
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8.1.4.   

16-94 .  

[ -
.]

.  
( . 16 -94)

00000001  
00000002  

00000004   . ./  .
.

00000008  
00000010  
00000020    
00000040    
00000080   
00000100   
00000200   
00000400   
00000800   .
00001000 . 
00002000
00004000  . 

00008000   -

00010000   
00020000 . . 
00040000  
00080000  
00100000  

00200000  / . -
.

00400000
00800000
01000000
02000000
04000000
08000000
10000000
20000000
40000000
80000000

.   2, 16-95

[ -
.]

  -
 2 ( . 16-95)

00000001 .

00000002    -
 

00000004  
00000008  
00000010  
00000020  123 
00000040  
00000080  
00000100  
00000200  
00000400  . 
00000800
00001000  
00002000   
00004000  
00008000   
00010000 . .
00020000  
00040000
00080000  
00100000  
00200000  

00400000   -

00800000
01000000
02000000  
04000000
08000000
10000000
20000000
40000000
80000000
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8.1.5.   

 1.  10 :
 10    50  

  10 .
     50,

   10  -
.    15   

  590 .

/
 2.  " " -

 :
   53  54  50 % 

,   . 6-10, 6-12,
6-20  6-22 .

/
 3.  

    -
  .

/
 4.   :

     -
     -
 .

     -
    -

 .
     

   .

 5.  -
  . :

 (  ) -
    

   .
   -

.

 6.  -
  . :

    ( -
 )   -

    .
   -

.

/
 7.  

 :
    

  , -
    

.

 :
   -

  . 2-17

  

   -
.

   -
 2-10

  
14-26

  OVC  
  .

    -
:

VLT HVAC 3 x 200-240
~

3 x 380-500
~

[ =] [ =]
 - 185 373

 
205 410

 

(   - 
)

390/405 810/840

410 855
  -  

   -
 VLT HVAC   +/- 5%. -

    -
   (  -

 ),   1,35.

/
 8.  

 :
    ( -

 )   "
 " ( . -

  ),  -
 ,   

  24 .
     24

,    -
   ,  -

   .
,   
   -

  ( . 3.2   -
).

   VLT®

HVAC Drive 8.    

MG.11.B5.50 - VLT®     Danfoss 187

8

inverter.ru      (812) 702-47-50



/
 9.  

   -
    

(      
 ).  -

    
  98 %  
  100 %, 

  . -
   

,     
 90 %.

   ,  -
   ,

 ,  
  .

/
 10. :  :

   ( ) -
   .  .

1-90  ,    -
    -

  100 % - 
  .  -

  ,   -
    100 %   

 . , -
    1-24.

/
 11.   -

:
       -

.   1-90  -
,    -

    
100 % -   

.   -
    53  54

(   )   
50 (   +10 ),  

 18  19 (  
 PNP)   50.  

 KTY,   
   54  55.

/
 12.  :
   , -

  . 4-16 (   -
)   . 4-17 (   -
).

/
 13.  :
    -

 (  200 %   ).
    -

  8-12 ,  -
    -

    .
   

,     -
     -

   .

  14.  
:

      -
     

  ,    -
.

    -
    .

  15. -
  :

  -
    

 (   ).

  15.  -
:

      
.

    -
  .

/
 17. -   -

:
    -

.
    

,   8-04  
  .

  8-04   -
  ,  -

,    -
  ,  

,    
.

,    8-03
   .

 23.  -
 :

   
   

    -
.
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/
 24.   -

:
    -

 -    -
,  ,  

     .
   

    . 14-53
  (   
 [0] ).

 25.  -
  :

    
  .  

   ,
  ,  -
 . -

   ,   
 .  -

    
 ( .  2-15  -

).

/
 26.   

 :
,    -

,    
    120 

    -
  (  2-11)  -

  . -
 ,  

   90 %.
   2-13  

 [2], ,  
   100 %,

  , 
   .

/
 27.   -

:
   

 , ,   
 ,  

,   .
   -

 , ,  
  ,  -

   
,     .
   

  .

.   -
  -

  
   -

  -
 .

/
 28.    -

:
  : -

    /  

/
 29.  :

  P00, IP20/Nema1  IP21/
TYPE 1   

 95 oC +5 oC.   
  ,   -

    70 oC.

   :
-    -

 ,

-    -
.

  30.  -
 U :

  U  
  .

   
  U .

  31.  -
 V :

  V  
  .

   
  V .

  32.  -
 W :

  W  
  .

   
  W .

  33.  -
 :
     -

 .   
     

 .    -
.
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/
 34.    

Fieldbus:
    fieldbus
   .

/
 36.  :

 /   -
    

   
    14-10  -

   OFF ( .). 
:   

 

  38. 
.

   
Danfoss.

 40. 
 ,  27

 ,  
 27,    -

.   5-00  5-01.

 41. 
 ,  29:

 ,  
 29,    -

.   5-00  5-02.

 42. 
 ,  30/6:

 ,  
 X30/6,    -
.   5-32.

 42. 
 ,  30/7:

 ,  
 X30/7,    -

.   5-33.

 47.  -
  24 :

,   -
   24 =;   

    
 Danfoss.

  48.  -
  1,8 :
   

Danfoss.

 49.  -
:

  , -
   4-11  4-13.

  50. : -
  

   
Danfoss.

  51. : -
 Unom  Inom:

,   -
 ,    -
.  .

  52. : 
Inom:

   .  -
.

 53. : 
 :
    

 .

  54. AMA: -
  :

    
 .

  55. : -
  :

   
  .

  56.  -
 :

   .

  57. 
:

     , 
   

 .   
,     

    ,  -
   Rs  Rr.

     -
.

/
 58. :  -

:
   

Danfoss.

 59.  :
   , -

   4-18.

 60,  -
:

  . -
   , -

 24 (  , -
   ,  -

   (  ,
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   /   -
 [Reset]).

 62. . 
 :

   -
,    4-19

 64.  -
:

    
   , -

    
  .

/
/  65. 

 :
  : 

 ,   -
  ,  80 °C.

 68.  -
 :

   -
  0° C.    

    -
    -

     
    .

  67. 
 . :

    -
    -
 .

  68, 
:

   . -
   , -

 24 (   37   
(  ,    / -

   [Reset]).

  70. -
  

:
    
  .

  80.  -
    

    -
     

(    )
   14-22.

/
 92.  :

     -
 . .  

22-2*.

/
 93.   :
     -

  ,   
. .   22-2*

/
 94.  :

    
  ,   

    . .  -
 22-5*

/
 95.  :
    -

,     -
 ,    

. .   22-6*

 96.  -
:

    -
    . .
  22-7*.

 97.  -
:
   
    . .

  22-7*

 98.  :
      -

   (  ). C .
  0-7*.

 200. 
:
    .

.   24-0*

 201. 
  :

     -
,   . . 

 0-7*

 202. 
  :

    
    

 . .  
0-7*

  250.  -
:

     
 .  -

    -
  .   

  . 14-23    -
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  .    
  '   '.

  251.  
:

   
 .
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0
0 - 10 = 89

0-20 89

1
16-93   2 185

16-94 .  186

4
4-20 89

6
60 Avm 77

A
Awg 61

B
Brake Resistor Calculation 54

C
Cav 27

D
Devicenet 97

F
Fc  Modbus Rtu 152

L
Lcp 9, 12, 34

M
Mcb 105 86

Mct 10 129

Mct 31 130

P
Profibus 97

Profibus Dp-v1 129

R
Rcd 53

Rcd = Residual Current Device 13

Rs-485 149

S
Sfavm 77

V
Vav 26

Vvcplus 14
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138

  138

     81

   ( ) 121

 ,       6

  19

 75

 112

 11

 11, 70

 70

 - 39

    77

32

     106

 58

-       36

 107

 29

  98

   20

29

  108

 19

   24 = 88

   127

 127

 76

 33

/    89

  26

 / 89

  / 89

 134

 130

 26

  69

 93

  (u, V, W) 69

   89

 71

   103, 104

  (pelv) 51

  38

 Co2 27

 Kty 188

  53, 136

  Ni1000 90

  Pt1000 90

, 76

    (98/37/eec) 17

    (73/23/ ) 17

   (89/336/ ) 17
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   89/336/ 18

   69, 111

 131

6

   /  Mcb 109 89

    123

  190

   Mcb 105 86

   117

 30

. . / . 37

. .    1 38

. .    2 38

. .    3 38

  129

  138

 37

 37

134

 /   134

108

   15

26

  . 107

 73

   : 112

    112

  112

51

19, 53

  39

49

 70

 / 137

  139

 ,   132

  1 37

  2 38

  3 38

 111

 119

 119

   56

 131

 134

  147

  3 (en 954-1) 60

 117

 175

  57

 Cos 22

    Ip 21/ip 4x/  1 92

47

 49

 95

  ( -  ) 56
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 A5 110

  22

. . .  - . 37

 14

74

 30

 (hand On)   (auto On) 34

  - 42

 106

 89

 10

 57

      15

  109

 56

  127

 30

  153

     42

    150

  -  [ ] 39

  -  [ / ] 39

 33

 ,  46

 ,  46

   37

  122

 31

  : Du/dt Filters, 380-480 Vac 101

  : Du/dt Filters, 525-600 Vac 102

  :    97

  :   , 200-500 ~ 99

  :   , 525-600 ~ 100

  :  98

  95

  10

/   - 37

  69

 ,  46

   121

 72

  31

9

 9, 176, 178

  0 (en 60204-1) 60

  57

81

106

  105

 Lcp 92

  126

 138

,      37

 121

  121

  121
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 31

  Modbus 151

 S201, S202  S801 120

  26

,     57

 33

-    36

-       28

   76

  61, 67

 14

    22

 ,  +10 = 72

 ,  24 = 71

 ,    Rs-485 71

 ,     Usb 73

134

 Usb 117

 109

  130

  108

     Fc 100 128

 123

  Rs485 127

   123

 33

   135

   11

 41

 73

 134

.    39

.  -  - . 37

  -  - 39

  27

 175

. .   -  - 39

  15

  41

  16

112

     Ul,  200-480 113

,    Ul,   200-240 115

  8

  47

   1 38

   2 38

   3 38

   Modbus Rtu 160

   Vlt Hvac, Mg.11.f1.02 107

 - 37

 -    40

   118

 25

 89

 36

     - 41

     - 41

   41

   - 41

  Mct 10 129

   139

   29

  128

 55, 57, 75, 76, 187

21

  29
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 Fc 175

/ 137

  " / " 23

   73

 109

,    1 21

31

.   2, 16-95 186

      40

    89

   107  24 = ( .  D) 88

  49

   Mct 31 - Hvac 130

 93

 111

  59

   89

  ( )  31

   16-90 184

 , 16-92 185

 178

        80

       81

        76

           81

9

  187

  Ce   Ce 17

   143

 / 146

  129

   73

 21

    Vvc Plus(   ) 57

   36

  96

 34

     144

 47

  58, 127

  179

13

 ,   158

 53

   53, 131

  175

 53

 91

,      41

    107

  16

  166

131

 69

  122

 1 38
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 2 38

 3 38

        41

       122

  23

 56

 10

 9

  176

 176

 Du/dt 93

 98

 44

  45

 55

  38

 22

 72

69

38

 A1 39

 A2 39

 A3 39

  Vav 26

 . 187

71

 : 69

 112

   (rtc) 91

   17

    Ce   Ce? 17

-  77

 111

/ 119

  56

 111, 119

  -  131

 ,  118

: 50

 12

22

20

126

: 188
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