
 

E8.4401 
  

 
 
 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

     
      

    
  



    

2 

 
  
  

   
      

,    
    . 

      
    

 . 

E     
      . 

  
   ,  
      

    
. 

   
!     . 

E       
. 

 
 

  
 

 
 

      
,     

  . 

  
     

: 
 ,     8 

 ,   4  
 ,   

    
 1       
 1    
     

  
    /  
      



 1:    

3 

 
 

   

  2 
  2 

   2 
  2 
   2 

 

 2 
  2 

  2 
 3 

 

 1:  3 
     7 

  7 
Ç    7 

   8 
     9 

 

 10 
  10 
  11 
 12 
 12 

 12 
 12 

  12 
 12 

 12 
 12 

  12 
  I / II 12 

 

 2:   /  13 
  13 
 /  /  13 

 15 
   15 
-  15 
-  16 

   XXX-XX 17 
-  (    ) 17 

-   -  17 
-  17 

 18 
 ... 18 

 

  19 
 19 

-  19 
- -  (   ) 19 
  20 

- -  A ( .   
) 20 

- M  (  ) 20 
 

  22 
 22 

RUSSIAN =>  22 
 22 

-  22 
-  22 

  23 
1 - -  (   ) 23 



  1:  

4 

-  1-3 (   ) 23 
 (  ) 23 

  I / II 24 
M 24 

- M  1-3 24 
-  24 
-  24 
- - / - -  ( / ) 25 

-  25 
-  (   ) 26 

- -  (   
) 26 

- M -  ( .  . .) 27 
M  (  ) 27 

- -  (   
) 27 

- M (  ) 27 
-  27 

 27 
 

   28 
   28 
   28 

   /  29 
 

  ( ) 32 
 32 

M -  32 
-  1 / 2 (   

) 32 
M -  32 

- -  ( .   
) 32 

- -  ( .  ) 32 
- 1 ( .   

 –  1) 33 
 - M  (  ) 33 

/  (     
 ) 34 

- -  ( .  ) 34 
-   ( -     
 ) 34 

- -  (     
) 35 

-  ( .   
 [  %]) 35 

-  (-99 – +99) 35 
-  (   

) 35 
- -  (   

   I) 36 
-1  

(   1) 36 
-2  

(   2) 36 
-  (    

) 36 
-  (     

 ) 36 
 



 1:    

5 

   37 
-   

(    ) 37 
  38 
-  (  ) 38 

-  (   ) 38 
- -  (    ) 39 

-  (   ) 39 
-  (     ) 39 

M-  (    .) 39 
-  (   ) 39 

  I / II 40 
-  (    

) 40 
-  (   ) 41 

-   
(   ) 42 

-  (   ) 42 
- -   

( .   ) 43 
- -  ( .   ) 43 
- M  ( .   .) 43 

- -  (   
) 43 

-  ( . . . ) 43 
-OTO -  ( .   .) 43 

 

 3:    44 
   44 

  44 

    44 
   44 

    44 
EEPROM-  45 

   45 
      45 
     45 

    46 
    46 
      46 

 

 4:    47 
 47 

   47 
  48 

     
 49 

     50 
  51 

  51 
 

  52 
   BM 8 52 

   FBR2 52 
   FBR 53 

DCF  53 
PC (  ) 53 

   54 
  54 

  55 
   AF (AFS) S 56 



  1:  

6 

   KF (KFS) H 56 
   VF (VFAS) v 57 
   SPF (SPFS) F 57 

 

 58 
  58 

 

  59 
  59 

Bus ID (  ) 59 
  60 

 

  61 
  63 

 



 1:        

7 

   

     
    

    
  . 

 
     

(   ) 

 

 

 

 

 

 

 

 

 

 
  

Ç     

 

Ç    
      

     
.    

     . 
      

  5 . 

  : 
 

i      
(      , 

      
) 

F1 A   1 
(     1;  

    ) 

F2 A   2 
(     2;  

    ) 

h     
(    ; 

     ) 



      1:  

8 

C     
(    ; 

     ) 

F    
(  ,     

 ) 

W   (    . 
  15 .) 

    .  
 = .   =>  

   65°C,  
   .   

     (  
). 

!       
    

. 

 

   
       

 ,    
 . 

       
      

   "  ". 

 "i = / ."  "F =  " 
       

      
     

 . 

!     
     

  . 



 1:        

9 

 
     

 

        

F2

A B

E F H

I

GD

C

 
 ! -     

   
  +/-2K(2°C) . 
,   ,  

      
  -    

   . 

!     
     
.  
     2 

 . 

 

 
 

A   

B    ( .  
" - ") 

C   (   
 DCF ) 

D   (    ,  
     

  CAN) 

E      
    ( :  06:00  

08:00   16:00  22:00 ) 

F :   
Z D  ; Z F   

 

G  ;   
    ,  

      
   " " (  F 

2 =>     2). 

H     
1      

I    



  1:  

10 

 
 

      
     

  . 

=>      

A
D
C
B
E

a

bb

D
at

um
/Z

e
t/F

er
en

A
nz

ei
ge

n
B

en
ut

ze
r

Fa
ch

m
an

n
Ze

tp
ro

gr
am

m
e

Se
rv

ce

H
ei

zk
re

s 
I

H
e

zk
e

s 
II

So
la

r /
 M

F

W
a

m
w

as
se

r

An
ag

e

Anzeige 1
2
3
4
5
6
7

 
 

 

a     

b       
. 

       
  . 

 

  

Ç  A =>   
  /    

 

Ä  B =>   
    
      
     

   C =>   
  =>     (A) 

     
x F

   D =>   
/   

         
.    (  

) ( : " - ").  
  (   5K 
): 

  => - -  ( ) 
    => - -  

( ) 
    => -  1 (  

) 
E    =>    

  ,   
! =>   ! 

E =>       



 1:    

11 

 
  

 

  
 

 
/ M /  

Ç    
 

 
  

 Ç    
 

 
 M  
 -  
 - 1 
 

 
 

- 2 
 M  
 -  
 - 1 
 

 
 

- 2 
 -  
 -  1 D 1 
 

 
 

  . . ... 
 M  
 -  
 - 1 
 

 
 

- 2  

 

    : 
  -  -  - 

  – .   
      

  . 
    (1    

)    " " 
       

   " " 
  ,    ,   

 (1    ) 
    

Ç    ,   
     . 

Ä    =>  / 
  

Ç      
Ä    =>  

  :   
(  )  =>   

  
Ç      
Ä    =>  

,  (  ) . 

    , 
  ,     
- - .      

    . 



  1:  

12 

 

 
 

    
  =>   ( ) 
 / /  =>   

 
   (   
     ). 
  .    

     . 

 
 ,     

. 

  
     

,        
  

 
 ,      

  ( ,  
). 

E        
(  /  ). 

 

 
     
  : 

  
   
   I 
   II 

 

 
    ,   

   ( )   ,   
    . 

 

  
    , 

    
, . . 

 

  I / II 
    , 

     
( , .,    

). 
 !   –   

. 



 2:   /     

13 

~    Ç    
, Ä   

 
      
      

 
 

  

(   Ç     Ä) 
 

 /  /  
       

  . 

(    Ç   

  Ä) 
 

 –  =>   
(  -> / / ) 

     
=>   Ç=>   Ä. 

M  
( ) 

     
    

M  ( )       
   (   

   
 "00") 

    
M     

    

 

 

 

 

!    , M -
 (    
   , . 
/ M )     DCF 

( -    ), 
     

 . 

!      2   
 (  ,  ).  

 DCF ,   
  . 

 

    . 
     
    -  

=>   - . 

        
 (   ). 

 



   2:   /  

14 

 

 

 

 !        
,      (  

      ).  

!        
,        
  .    

,        
 . 

!    =>   
  =>   

     
. 

!  ,    
 " - "  DCF. 

!     
  . 

  ,    
      

 . 

!    .  
    2.00  3.00 . 

!     , 
      

      . 

=>   
(  -> / / ) 

     
 =>   Ç=>   

Ä. 
      

M       
      

      
      

      

  =>   
(  -> / / ) 

     
 =>   Ç=>   

Ä. 
M       

 
      

  
      

 
      

  



 2:   /     

15 

~    Ç    
, Ä   

 
 

     
    . 

(     Ç=>   
  Ä) 

 

  =>   (   ) 
(  -> ) 

   Ç=>   Ä. 
00   
01 A1:    1 / 

  
02 A2:    2 
03 A3:     
04 A4:    2 

 
05 A5:    2 

 
06 A6: .  1 
07 A7: .  2  
08 A8: .  3 
09 A9: .  4 

 

 

 

 

   ,   . 

Ä     => -  
 

   
 

Ä    =>  
     
Ç   1   
Ä   
Ç   2   
Ä   
Ç  3   
Ä   
Ç   4   
Ä    
 

=> "  " 
 

-  
Ä    
Ç   =>   
Ç      
Ä    



   2:   /  

16 

 

-  
 
  

  =>   
(  -> ) 

   Ç =>   
 

-    

-    

-     

- M  D 1  , 
  1 

(    
  

) 

- -  D 2   
,   

2 

- M  D 2  , 
  2 

(    
  

)  

 

Ä   , Ç   => 
   ; 

Ä    

 



 2:   /     

17 

 
 

  
(  -> ) 

  Ç =>   
  XXX-XX     

-  
(1-8;    

) 

   
   

-  (1-8) Ä      

-  (1-8) Ä     

-  (1-8)   
   
   

   Ä ( )! 
 

(  ) 
 /    

   
 

-  00   
  

(  ) 
-  00 

(  ) 
  

  (  
) 

- -  00   
    

    

 

   XXX-XX 
      

(   ,   
/   ) 

-  (    ) 
(    =>  ) 

  Ä ,    Ç . 

   Ä    
. 

    
      

 > 50%. 

      
 . 

-   -  
Ä =>    Ä => 

 
Ä ,  ,   
„RESET“ =>  

  
-  

    Ä     
 Ç. 

=>   . 



   2:   /  

18 

Ä      
  : 

 I  (    TÜV   
BUS) 

  ,   . 

   . 
 

 
 

      
    . 

  ,  
: 

  ,  2    
 Ä,    Ç 

    „00“  
     Ä. 

   
: 

  /     
  =>   

 =>  . 

 ... 
   (RESET),    

     
. 

Ä  , Ç  "01"  
 Ä . 



 2:   /     

19 

 
  !    -  

.     
     ,  

   "----"   
. 

 
 

(  => )     Ç 
-    

- -     / 
 ( ) 

-    /  
( ) 

    

 

-  
     

 .   
. 

- -  (   ) 
    

    ( . 
  ).   

,   
    
     

  (   ). 



   2:   /  

20 

  
  

- -      
      

 
-   .   

   
 

  I / II 
- M-  A    

    
   

- M     
 ***)    (  

 ) 
- -  *)    

-  *)    
- -  **)  .   

-  **)  .   
- - -      

- -     
- -   ,  

    
  

    

 !   ,  
      

.  
  ,    

       "- - - -". 
 

- -  A ( .   
) 

     
:  

"- - - -" =>    . 

*)     ,  
     

.  

**)     ,  
     

 .  
 

- M  (  ) 
      FBR. 

*)      
     

 . 

**)      
      

 . 



 2:   /     

21 

***)      
     

    . 
 “- - - -„ =>      

 



   2:   /  

22 

~    Ç    
, Ä   

 
  

 ,      
. 

 

 
  ,    

  (  :  
  ). 

Ä  , Ç  
  Ä  

  
  

 *) 

POLSKI .  POLSKI  
 (-20) – (20) 00 =   

-
 

,  
, ... 

- - - -  

-
 

  
01,  

 02 

01  

    
 
*)  =  : 

      
! 

 

 

 

RUSSIAN =>  
   

 
   

-  
 .      
 

- - - -     =>    
           

-   =>   ( , , , ....) 
-    =>   
- -  D 2 =>     

          - 2 
-   =>    ( ) 
-    =>   
- M  D 1 =>    

          - 1 => *) 
- M  D 2 =>    

          -  2 => *) 
*)      

 
-  

  ,   
     
 . 



 2:   /     

23 

 
 

  
  

 
 
 

 

1 - -  00, 01 ( / ) 00 =   
-       1 10°C – 70°C 60°C  
-       2 10°C – 70°C 60°C  
-       3 10°C – 70°C 60°C  

 00, 01 ( / ) 00 =   
    

 

 

     

 = 01 =>   
  65°C   20-    

      ,  1.00 . 

     
 , ,   

  . 

1 - -  (   ) 
01 =>     
( ,   ,    

 ). 
  ,   

 „ - -  1“    
 .    

   „00“. 

-  1-3 (   ) 
     

-   1 =>   , 
-   2 =>   , 
-   3 =>     

   . 

 (  ) 
01 =>   . 



   2:   /  

24 

 

 

*)       
 - , - , - - -   - -

-  ( . . 40) 

 

M  
- - - - =>      

  . 
       

     
. 

     
 "i = / "  "F = "  

      
       

  . 

- M  1-3 
     

  
- M  1 =>   , 
- M  2 =>   , 
- M  3 =>    
     . 

-  
     

   . 

-  
     

     ( ). 

  I / II 
  

 
 
 

 

M ---,i,F1,F2,B,B - - - -  

- M  1*) 5°C – 40°C 20°C  
- M  2 5°C – 40°C 20°C  
- M  3 5°C – 40°C 20°C  
-  *) 5°C – 40°C 10°C  
-  5°C – 40°C 15°C  
- -  ----, (-5)°C–40°C 19°C  
- -  ----, (-5)°C–40°C 10°C  

-  0,00 – 3,00 1,20  
-  00, 01 ( / ) 00 =   

- -  00 – 20 10  
- M -  (-5,0)K – (5,0)K 0,0K  

M  00, 01, 02 00 =   
- -  0:00 – 3:00 [h] 2:00 [h]  

- M 0:00 – 2:00 [ ] 0:00 [ ]  
-  0000 - 9999 0000  

    



 2:   /     

25 

 

- - / - -  ( / ) 
  ,    => 

/  / -  = 01 => 
    . 

  ,    
 ,   

,  ,  ,  
   .  

 ,     
     1  (= 1° ). 

- -  =>     
- -  =>     

"----" =>   . 
     

  ( .   
) 

-  
      

    ,  
     1 K. 

 : 
       

  =>   
    (  ). 

     (  
16° )      => 

    
. 

  [°C] 
 
 
 
 
 
 
 
 
 
 
 
                                        [°C] 
 

  
  0 =>    

  
!      

,    
  5°C.    
    

      
( . 5-6 .), ,    

     
 ,    . 

  
      S = nuo 0,4 iki 0,6 
    S = nuo 1,0 iki 1,5 

0,2
0,4
0,6
0,8

1

1,2

1,5

2

2,53

20

40

60

80

100

20 16 12 8 4 0 -4 -8 -12 -16



   2:   /  

26 

-  (   ) 
     

  FBR (   
 +   )   

 . 

   . 

  : 

   < 8°C 
  .   (I  II) 
    

    6 . 

     
  .  
  4    

  .    
,      

      
 . 

!     
,  , -    

 -      
 ,    

     , 
        

     
     . 

!      
    

     . 

- -  (   ) 
     

  FBR (   
 +   ). 

      
     

 1K. 
=>       

      
. 

- - - - =>   .   
0   =>   .   *) 
20  =>  .    

*)  ,  - -  = 0 

       
     

    ,    
    ( .  

 ). 



 2:   /     

27 

- M -  ( .  . .) 
    (   

FBR),      
  . 

M  (  ) 
     

  . 

:   6:00 – 22:30 . 

:    6:00 . 

:       
  ,  

 ,   6:00 .    
    . 

00 =>     
01 =>       
02 =>       

 *) 

*)      
  FBR (   

 +   ). 

!     , 
     

     6 . 

 

- -  (   ) 
   " M  = 01  02" 

         
. 

- M (  ) 
      

   . 

       
     (   

  )     . 

      
  ( )    . 

-  
       

  .  "0000" =>  . 

 
     =>   

 " ". 



    2:   /  

28 

~    Ç    
, Ä   

 
   

      
. 

   
    

     Ç, Ä 
     

-  .  ,  
  

-  1 D1 1.    
  
  

-  2 D1 2.    
  
  

-  1 D2 1.    
  
  

-  2 D2 2.    
  
  

 

 

 

 

 

   
 

   => "  => ",  

Ç      
=> "  => M ",  

Ç    => " -   
=> - " 

Ç    
=> . " -  2     D 1"  
=       

Ä /    
=> " " 

 

     BM  
   ,   

     . 

 



 2:   /      

29 

 

F2 D

D I

 

F2 B

D I

 
: 

I   =    (I  =  
 ) 

20 °C =     
   

  =    
[  ] 

D 1 =     
F2 =  2 ,  F1 = . 1  
DI =  1-  , IB =  1-  ,  
DII =  2-  , IIB =  2-  

,  DIII =  3-  , IIIB =  3-
  

 

   /  
Ç    (    

)    ( -  => -
, -  => - , -  => 

- )  

Ä   /  ( .  ) 
=> "I     20°C"    –  

 I = 20°C 
Ç     =>  
6:00 . 
Ä     
=> "I     20°C"    –  

 I = 20°C 
Ç     =>  
8:00 . 
Ä     
=> "II     20°C"    –  

 II = 20°C 
Ç Ä -      

 (   )    ! 
Ç      / ,   

 " "     
 2    . 

!       
      / .  

 "- - - -"   /  => 
    

.  



    2:   /  

30 

  1 
1   =>  : 

   :  06:00  22.00 
  :   07:00  23:00 

 

  1  2  3 
     
       
       
       
       
       
       

 

2   =>  : 

   :  06:00  08.00,  
       16:00  22:00 

  :   07:00  23:00 
 

  1  2  3 
     
       
       
       
       
       
       

  
  2 

1   =>  : 

   :  06:00  22.00 
  :   07:00  23:00 

 

  1  2  3 
  

       
       
       
       
       
       

 

2   =>  : 

   :  06:00  08.00,  
       16:00  22:00 

  :   07:00  23:00 
 

  1  2  3 
  

       
       
       
       
       
       



 2:   /      

31 

 

    
 : 

   :  05:00  21.00 
  :   06:00  22:00 

 

  1  2  3 
     
       
       
       
       
       
       

 

 



  ( )  2:   /  

32 

 
   

    ,   
  ( . . 15). 

E     
     . 

 

  
 

 
 

 

M -  0000 - 9999   
-> -   0000  

-  1 (00), 01-15 01  
-  2 (00), 01-15 02  
M -  00, 01 

( / ) 
00 =   

- -  30°C – 110°C 85°C  
- -  10°C – 80°C 40°C  

     
 

M -  
   ( . . 15)  
     =>   

   (  ) 
(Ç  => M -  0000 Ä =>Ç 1-   
Ä => Ç 2-   Ä => Ç 3-   Ä => Ç 4-  

 Ä => Ç)  

-  1 / 2 (   ) 
   , 

  "01".     
 .    

     
   . 

M -  
(   DCF      

) 
00    =>    

    
01    =>    

    
,    . 

!        ! 
- -  ( .  ) 
     

    
.      

     
 ( . , , -  ). 

! :      
. 

- -  ( .  ) 
      

       
 . 



 2:   /     ( ) 

33 

 
 

  
  

 

- 1 5K – 20K 5K  
- M  00  – 30  00   

     
 

 

- 1 ( .   – 
 1) 

 - M  (  ) 
       

   . 

    
      

- 1    (= 5K)  
  " - ". 

   
      

 .      
     

  . 

   
      (  

  )   
  5 .       

  . 



  ( )  2:   /  

34 

 
 (     BUS) 

  
 

 
 

 

/  00 – 1000  00   
- -  00 - 100 00  

-   00 - 08 00 =   
- -  [K]   

-  0-100 [%]   
-  (-99) - 0 – (99)   

-   [ ]   
- -  50°C – 110°C 90 °C  
   20 – 500 K 100K  
 -  20 – 500 K 100K  

- -  5 - 500 50  
-1 - 1 2 3 4 5 6 7 8  
-2 - 8 7 6 5 4 3 2 1  

-  01 - 06 01  
-  10 - 800 . 200 .  
-  00  – 30  00   

      

 

/  (     
) 

     =>  
  => /   

 
- - - - =  /      

      
  , .:  (2-

.) 
 1  01 => 01   1  01 => 01 
 2  01 => 01   1  02 => 01 
 3  01 => 01   2  01 => 01 
 4  01 => 01   2  02 => 01 

(   -  ) 
 4   (  ) 

     ( ). 

- -  ( .  ) 
      

       
- - ,      
- - .      

 10 . 

-   ( -     ) 
00 =      
01 - 08 = -    ,   

      
  . 



 2:   /     ( ) 

35 

!     
  -BUS  => 01 - xx. 

- -  (    ) 
      

(   – . ). 
-  ( .   [  %]) 

      
  % (0-100)  

=>      = 
   .  

 ,    
   . 

-  (-99 – +99) 
   

     "0" 
   (   

 !).    
  "-0"   . 

   ,    
,    1K   

 . 
-  (   ) 

   .  
 " -  = 0"     

  . 

- -  (   ) 

      / 
   (   

 ). 
      

,     
 ,     , 

    . 
       

  5K (   , 
  BUS) 

!    - -  
   . 

   (    [K]) 

  =  , 
  =   

E       
     . 

:     , 
  ,   

 ,      
  . 

 -  (    [K]) 

  =  ,  
 =   



  ( )  2:   /  

36 

E        
  

:     , 
  ,   

 ,      
 . 

- -  (    
  I) 

E  :   
   . 

   
 . 

-1 (   1) 
 ,       

1-  . =>   
 => .  =>    

-2 (   2) 
 ,       

2-  . =>   
 => .  =>    

!       
    . 

-  (  ) 
01 =  1-    
02 =  2-    

03 =   1-    2-  
        

  
04 =  1/3 <-> 2/3     

 :   2-   
WE 1-       

 . 
05 =    ; 

      
     
   . 

06 =    , 
     

     
(       

    ). 
-  (    

) 
     2-   

    
       

      
. 

-  (     
) 

.       
      

 . 



 2:   /     ( ) 

37 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28
 25 25 25 55 55 55 55 25 40 55 55 55 55 55 55 55 55 55 55 40 25 --- --- --- --- --- --- ---

=>                             
 

- -  (  ) 
Ä =>   ;   Ç;   Ä =>   ;     Ç;
Ä =>  ; Ç       ,  " " + Ä. 

 
 

  
 

 
 

-  00, 01 
( / ) 

00 =  

- -  . ! 
    

 
 
 
 !     

    "  1"  
  "  1"  00.00 .  

 " - - "   
  " ". 

!      / 
,   , 

   .  
  ,    

 i=   /  

 

   
-  (    ) 

       
   DIN 4725 – 4    
 .  

!       
.  

     
  .  

.    
   , 

  .   
      

.     " - " 
   . 

     
 28 .     

  10°C  60°C   .  
"----"   (    

  ). 



  ( )  2:   /  

38 

 
  

  
  

 

-  00, 01 
( / ) 

01 =   

-  00, 01, 02, 03 01  
- -  00K – 50K 20K  

-  5K – 30K 5K  
-  00  – 30  00   

M-  00, 01 
( / ) 

00 =   

M-  00, 01 
( / ) 

00 =   

   
 

-  (  ) 
   ,  
     

  5K.    
    

 .    
     

  . 

 

-  (   ) 
00 =>    :  

      
.      

 . 
01 =>   :   

     . 
      
.    

     
   +   [ -  

+ - - ].  ,    
     

   [ - ]  
  . 

02 =>   :   
      

 .     
.     

  .  
03 =>       

 :     
     . 

      
.  ,    

      
    8K,   

   (   



 2:   /     ( ) 

39 

).     
 ,     

  [ .    
+ 5K]. 

- -  (    ) 
      

 =     + -
-  

!       
   ,  

     
    

. 

-  (   ) 
   ,  

     
     

  [ - ].    
,    
  (   
-    

 . 65°C). 

-  (     ) 
00  =>     5 

   .    
  ,  . 

     
     . 

,  00  =>    
 ,    

  .  
     

     
. 

M-  (    .) 
00 =>       

 . 
01 =>      : 

      
   .  

,    . 
   ,  

.     
" ". 

-  (   ) 
      

 =  . .  +  
- -  

      
        

      
  . 



  ( )  2:   /  

40 

 
       

     
[ - ] 
 

  I / II 

  
  

 

-  00 - 05  00 =   
-  00 - 03  00 =   

- M  (  
  ) 

5-25 16  

- M  (   
 ) 

5-25 12  

     
 

-  (    ) 
   ,  -

.     " ". 
00 =>    
01 =>   .   

   ( .  ) 
     

    
[ - - - ],       
     [ -

- - ]. 

02 =>   (    
 II) 

       
.     

     .  
      

     
( . FBR). 
[  III; 1+2] 

      
     

[ - - ]. 
       

     
   [ -  1/2/3]. 

  .     
     (  

  ). 
      
    [ -  /  

- - ]. 
03 =>    (    

 II) 
       

    . 
    

     
 . 

      
     



 2:   /     ( ) 

41 

    [ -  
1/2/3].       

    .  
     

 10°C      
. 

     
   (   

  ). 
04 =>      

  
(   2) 

      
   .  

     
 [ - - ]  . 

 :    
 =>      
  (=>   
 ). 
    =>   

  .    
     (  

). 
05 =>   
(   1) 

       
   .     

    .  

     ,  
  . 
-  (   ) 

     , 
  .  

   => „  
 “. 

(     1K) 

    
    . 

    
  ( - -  > 0)  

  . 
   >   

   + 1K 

00 =>    
 

 : 
   >   

   + 1K 
 : 
- -  = 0: 

       
.  

  :   < 
   . 

    . 



  ( )  2:   /  

42 

- -  = “--„: 
     

 < 20°C. 
01 =>      

  
 : 

   <   
    +1K 

 : 
 Außentemperatur <   

    +1K 

02 =>      
 : 

  .;    
 : 

  .;    

03 =>    
    24 ! 
   . 

-  (   ) 
 ,    

    . 
 ,    

   ,   
. 

!      
      

. 
-  (   ) 

 ,    
    . 

 ,    
   ,   
. 

!      
      . 

 

  I / II 

  
 

 
 

 

- -  20°C – 110°C 80°C  
- -  10°C – 110°C 10°C  
- M  ----;(-15)°C – 

(5)°C 
0°C  

- -  0:00 – 24:00 0:00  
-  0K – 50K 5K  

-OTO -  00, 01 
( / ) 

01 =   

    Ä  
 



 2:   /     ( ) 

43 

 

- -  ( .   ) 
     

    
  (   ). 

E  ,     
     

 8K,     
.     

 ,     
  [ .    

+ 5K]. 

- -  ( .   ) 
     

    
  (    

). 

- M  ( .   .) 
     

 ,    
    (  ). 

"----"     ! 

- -  (   
) 

    
   .  

   (  ) 
    (  3 

),      
      

.    (   
 )    

  (0 .). 

-  ( . . . ) 
     

      
    

     
.    

       
. 

-OTO -  ( .   .) 
00 => . 

01 =>       
    (  

       
;      

)  /  . 
     

     . 



  ( )  3:    

44 

 
     
     

   
  

       
,     

 ,   
,       

    
    . 

=>        
 . 

   . 
  ,     

      .  
    

     
      

    . 
      0 

(   )  20 
(      

   ). 
 "----"     

.  "----"  "0"    
  . 

   
    

    

    .  
  ,  

       
 5 .  ,    

. 

    
     

     
 . 

     
 

      
    ,  

     
5°C    .  

  : 
   
      

   
"----" =>      

 
 ,    

  1      
 . 

    /  
    , 

     5°C. 



 3:       ( ) 

45 

    ,     
  " - - ". 

       
  

    ,  
      

 7°C.    . 
   ,  

      
 9°C. 

      
 

     5°C, 
    .  

    
   

  5°C.    : 
   
       

EEPROM-  
 10     

       
.  ,    

 ,   
  .  

   E   81 
. 

      
   .  

    
 ( ). 

 
    

       
   ,   

  ,   
    

  .   
. 

 : 
      

(   BM) 
    

. 
     
     
      
     20°C. 

!   "0"   
     

     . 
     

  ,    
 ,   



  ( )  3:    

46 

 ,  ,  
   .  

 ,     
     1  (= 1° ). 

- -  =>     
- -  =>     

     
      

  5  ( ),     
   5   

. 

    
    

,      . 
     , 

        
24   12.00      5 . 

      
      24 ,  

    03.00  
(  ).    

   .   
   .   

   – 5 . 



 4:      

47 

 
     
     

 

   
 

    : 

A ,     
B    
C    
D    ( .  

) 
E   

 

 : 

1.     
    (     

 )    
: 

a.        
 (  ). 

b.        
 ,       

     
 . 
  1  0.5-1.0   

 
  5  5.0    

c.        
. 

2.        
    .  

 :      
 . 



  4:    

48 

 

 : 

E       
. 

d)      
       

  (     
     ). 

e)     
.      
   . 

     
,     . 
 . 

  
E      230 , 

50 .      
      

    
 (   ). 

E  : Bus-     
     

 ! 
!      

    
,      

  (  / 

 ).   
     

    
. 

      
  BM 

    BM,   
    

.     
  . 

!     
     

  (>5 ),  
     

. 

       
-      

( ,    
   ), : 

1.     
2.      

 
3.     
4.       

 



 4:      

49 

2

2

2xBM

rrrr
D

D

v

234

D

 
     

 
 

 



  4:    

50 

2

2

2xBM

D

D

v

rrrr
234

D

 
     

 



 4:      

51 

  
  

230V 
   2(2)A, 250V 

 
 

 

  
VII (1+2):  DCF-  
(1-3):  FBR2 (FBR1),   1 
I (2+3):     1 
I (4+5):   ,   
    2 
I (6+7):  .  .  
I (7+8):    
I (9+10):    
III (1-3): FBR2 (FBR1),   2 
III (2+3):     2 
IX (1+2): CAN-Bus   
IX (3+4):  CAN-Bus   
II (1):     
II (2):  L1–  (  ) 
II (3):      
II (4):     1 /  

    
II (5):     2 
II (6):     /  
      
                          
II (7):      
II (8):       
II (10) + VI (1):    1 
VI (2) + IV (1):    2 
IV (2+3):    3 
IV (4+5):    4 

 

1 2 4 1 21 2 3 4 53 5 6 7 8 9 10
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III I VII
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H
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H
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+10 °C 680  9.950  

+15 °C 700  7.855  
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+25 °C 740  5.000  

+30 °C 760  4.028  
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5k  NTC 1k  PTC 

-60 °C 698961  470  
-50 °C 333908  520  
-40 °C 167835  573  
-30 °C 88340  630  
-20 °C 48487  690  
-10 °C 27648  755  

0 °C 16325  823  
10 °C 9952  895  
20 °C 6247  971  
25 °C 5000  1010  
30 °C 4028  1050  
40 °C 2662  1134  
50 °C 1801  1221  
60 °C 1244  1312  
70 °C 876  1406  
80 °C 628  1505  
90 °C 458  1607  

100 °C 339  1713  
110 °C 255  1823  
120 °C 194  1936   

 

5K  NTC: AF, KF, SPF, VF 

1K  PTC: AFS, KFS, SPFS, VFAS 
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   IEC 38 230 V AC  10% 
   8  

   250V 2 (2) A 
    L1' 10 A 

   EN 60529 IP 40 
  II  EN 60730 II,   

     
  DIN IEC 61554 

 ( ) 138x92 

    > 10  
   

   
 0  50 °C 

   
   

 - 20  60 °C 

  
  ,  
    
 
  ,  
    

NTC 5 k (AF,KF,SPF,VF) 
+/- 1% prie 25°C 
+/- 0,2K  25°C 
PTC 1010 (AFS,KFS,SPFS,VFAS) 
+/- 1% prie 25°C 
+/- 1,3K prie 25°C 
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