
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.      .

       -
    .
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 7.1:   

7.1.3.    VLT AQUA

   RS-485 
 dip-   

   -
.

  

  : OFF ( .).

7.1.4.   VLT AQUA   Modbus

  RS-485 (  FC)   :

7.    RS-485
   

VLT® AQUA
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  -

8-30       -
 RS-485

8-31   . .  -
   ,   .

8-30.
8-32      .

     
 ,   . 8-30

8-33   -
 /  

 

      -
 . .    -
  ,   . 8-30.

8-35 .      
   .   -

     -
   .

8-36 .  -     
   .

8-37 .      
 ,   -

   .

7.1.5.  

     ,    
 RS-485

        -
, , ,   . 
 RS-485         -

 ,    -   -
.    200  (8 ),  

     , -
 ,       .  

  ,  RS-485    -
       90 .
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7.2.    FC

 FC,    FC   ,  
   Danfoss.        -

 -      .
        126  .  -

         .
        : 

  ;       -
.     .

         (    -
 ).

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

   8         16 , 
   .      .

7.2.1. VLT AQUA  Modbus RTU

 FC          
.

     Modbus   
  :

�

�     :
 
 
   

  ( )

�     ( )   

�     

�    

�    

�   ,    

       .   
 ,    ,  ,    . 

   ,    
,     - .
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7.3.  

7.3.1.    VLT AQUA

   FC   VLT AQUA,   -
:

  -

8-30 FC
8-31 1 - 126
8-32   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).

7.4.3.   (LGE)

  �          ADR   -
  BCC.

 ,  4  , : LGE = 4 + 1 + 1 = 6 
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 ,  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 ),  -

:
-      (    )
-       (     )

 :
         

.     12  (6 )     
.
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 :
          .

7.4.7.  PKE

 PKE   :   +  AK    PNU:

 12-15          -
     .

 :   
  

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

     ,    :

-      (PWE)    :

 PWE
(16- .)

  

0     
1       
2     
3     
4    .
5       
11        -

    .   -
     .

82       
83   ,    -

7.4.8.   (PNU)

 0-10   . ,  , 
     " ".

7.4.9.  (IND)

         /   -
,   , ,   15-30 .  

   �   .

      .

7.4.10.   (PWE)

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

 .     ( ),   
  PWE        .

        (  ),
      PWE    .
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     ,     ,
,  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.

7.4.11.  ,  VLT AQUA

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

 

  ,      .
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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 PCD 2
  (   -

 )
 

    (
)

  -

7.5.  

7.5.1.   

   4-14   100
.

   .

PKE = E19E Hex �    
 4-14 

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

   :

7.    RS-485
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:  4-14 
  ,   

     �E�. -
  414  16-  

 19E.

    -
   :

7.5.2.   

   3-41 
.

PKE = 1155 Hex �   -
 3-41 

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

   3-41 
  10 ,   -

    
:

3E8 Hex    1000.   
 3-41  -2, . . 0,01.

7.6.   Modbus RTU 

7.6.1.

     ,   
 ,    ,    , -

  ,       .

7.6.2.     

MODBUS RTU (Remote Terminal Unit =  )   -
    ,   , 

  . ,      -
   .

7.6.3.   Modbus RTU

      ,    -
 Modbus RTU  ,     

   .  , ,     -
  ,          .
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 ,         -
.

     Modbus RTU  ,    
  ,     , -

      -     ,
  .   ,    -

   .
     " - ",   -

   ( )     (  -
).   ( ) ,   

    ,  .
         -

     .  
   (  )  ,   

.        . -
 Modbus RTU         
    ,  ,   -

,       .   -
       Modbus. 

 ,   ,    
  .         -

   ,    -
          - .

7.7.  

7.7.1. VLT AQUA  Modbus RTU

   Modbus RTU    VLT AQUA, 
 :

 

8-30 Modbus RTU
8-31 1 - 247
8-32  2400 - 115200

8-33   -
 / 

  , 1   (
)

7.8.    Modbus RTU 

7.8.1. VLT AQUA  Modbus RTU

      Modbus   RTU (  -
),    8-     4-  
.     .

-
 

 /
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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 
   .       -
.     .

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

   Modbus RTU

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".  ,  -
        .  

   ,   ,    . .
    

7.8.6.  

           
 00  FF.    RTU.   ,  

 ,   ,   -
     ,   -

.     ,     , 
         .

7.8.7.   CRC

          -
  (CRC).  CRC    .  

  ,        
.  CRC   ,   

 CRC     .   -
 CRC          

,    CRC.      ,  
-  .        16 , -

  8-  .   ,    , 
 .   CRC �  ,   .

7.8.8.    

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

          0. , ,

7.    RS-485
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     "  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)

7.    RS-485
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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.   VLT AQUA

    ,       
  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.  

           -
  .     ( . . )

    

   
( )

  

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  .

7.    RS-485
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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
).

7.10.  

      Modbus RTU.   -
  .  "  ".
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7.10.1.    (01 HEX) 

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

        .
    , . .   33  32.

     33-48 (  )   -
 01:

  (HEX)
  01 (   )

01 (   )
  HI 00
  LO 20 (   32)

  HI 00
  LO 10 (   16)

  (CRC) -

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

         "    " 
 .

      8,     
   (     ).    -
    ..

  (HEX)
  01 (   )

01 (   )
 02 (2  )

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

  (CRC) -

7.    RS-485
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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.      (0F 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) -

7.    RS-485
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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) -

7.    RS-485
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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
   -

  
 .
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 02,   :

 02 = �0�        .   
    2-01   -

 2-02 .  02 = '1'   -
.

 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�: C  .  
   , . .,      "0"  

"1".

 08,  :
 08 = �1�:     3-19 .
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 09,    1/2:
 09 = "0":    1 (   3-40  3-47).  09 = "1":

   2 (   3-50  3-57).

 10,  /  :
  ,     . 

10 = �0�:   .  10 = �1�:   . 
   ,      

     .  ,    -
,          .

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

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

 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      ,      : -

 ,  " "   " ".

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

7.    RS-485
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 = 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�: -

    .

 07,  / :
 07 = �0�:  .  07 = �1�:  .

 08,   /  = :
 08 = �0�:  ,      

 .   , ,   / -
  / .  08 = �1�:    

 .
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 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 %.

      Interbus  -
       ,    
 (STW)   �0�.

7.11.3.      

    
   -

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

16-  )  100 %.
    -

  . 
  (MAV) 

  ,     .

7.    RS-485
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  MAV  -
 :
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8.    
   

VLT® AQUA
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8.    

        -
          .

      .   -
    .    

,    .

       .  
         .  -

    :

1.    [RESET]    LCP.

2.       � �.

3.    /   fieldbus.

4.       [Auto Reset], 
 VLT AQUA Drive    ( .  14-20 

 )

       [RESET]  
LCP    [AUTO ON].

     ,    ,   
          ( .  -

   ).

 ,    ,  -
 ,    ,       -

   .     -
    ,     
    ,    .

 ,      ,  
        14-20 ( -

:      !)

          ,  
,  ,       ,

  ,       � 
  .

  , ,   1-90 . 
       ,   -

      .    -
 ,     .
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