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1.  

    -301-78 (    ), 
    ,    

 -   (    ). 

MCK : 
1)      ; 
2)      ; 
3)      ; 
4)         -

; 
5)    ; 
6)      ; 
7)     ; 
8)     ; 
9)     . 

MCK         -
  (       , -

 ,         
     )     

    ,  . 

2.   

2.1.  :      NTC/PTC,   -
        , 

,     . 

www.sv-engin.com.ua



- 2 - 

2.2.         NTC- 
150 ,      PTC-  5 . 

2.3.  : 
–         

  - 8  250   cos =1; 
– -        

 - 8  250   cos =1; 
–    - 60     . 
2.4.     0.1 º . 
2.5.      :   3 . 
2.6.   :  220  50    380  50 . 
2.7. ,     :  160   330 . 
2.8.  :   5 . 
2.9.   : IP40. 
2.10.   : IP20. 
2.11.  : . 

2.12.    , C:   35  +55. 

2.13.  , C:   45  +75. 
2.14.    0,3 . 
2.15. :   DIN-  35 . 
2.16.    – . 

3.    

3.1.  . 
      . 
   MCK      -

     ( ,     . .). 
3.2.      .  1.                  
  

: 

1)    -   UP; 
2)     -   DOWN. 
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SET
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DEF
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 1 

  COMP – ,   . 
  FAN – ,       -

. 
  DEF – ,    . 
  SET –     . 
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3.3.   MCK   .  2. 

-301-78

 

R2 10k 

.1

9 
UP

 

. 

.2

DOWN

22
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K
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. . Cd3

 

 1

2 

  

19
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 2 S3 

24

 

  
  

t 

 2

21

 
 

  

7 DEF

. . Cd1

. 

. . Cd2 

11 

  

. . Cd1

S1 

S4 

SET

t 
23

t 

DOWN 

. . Cd2

 3

  

15

8 

1 

UP 

R3 10k 

R5 

10 

4 

SET

S2 

R4 

. 

12 

  

 

DEF

6 

R1 10k 

 1

13

. . Cd3

 2 

: 

1)   MCK           
1; 2; 3,       4. 

2)   MCK     ,  “ ”   -
      . 

3.4.  . 
3.4.1.    : 

1)  1 –  C; 
2)  2 –  B; 
3)  3 –  A; 
4)  4 –   . 

3.4.2.         : 
1)  13 –  A; 
2)  14 –  B; 
3)  15 –  C. 

3.4.3.  : 
1)  11; 12 –  , Cd1 

–         ; 
2)  9; 10 –  , Cd2 

–          
–       ; 

3)  7; 8 –  , Cd3 
–    . 

3.4.4.  : 
1)  22; 24 – -      -

; 
2)  23; 24 – -      -

   ; 
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3)  20; 21 – -      
  ; 

4)  16; 17 –     60  50 . 
3.4.5.    ,   : 

1) SET –  18 (  S1); 
2) DEF –  19 (  S2); 
3) UP –  5 (  S3); 
4) DOWN –  6 (  S4). 

3.5.   . 
3.5.1.   MCK  ,    -

,    , , 
      2. 

3.5.2.  MCK   . 
3.5.3.         .12 -

 3. 

: 
1)        -

    (  3.4.4.). 
2)      -      -

    NTC-   10 ,  
  (  3.4.3.).   

4.  MCK. 

     MCK     
  .6.  1. 

MCK    . 
4.1.   . 

       :  
1)  , SP; 
2)   , tS1 (  Cd1); 
3)   , tS2 (  Cd2); 
4)   , tS3 (  Cd3); 
5)   MCK, tbU; 
6)   , tCO; 
7)   A  U01=0    AB  U01=1, U_1; 
8)   B  U01=0    BC  U01=1, U_2; 
9)   C  U01=0    CA  U01=1, U_3. 
       DOWN  UP,  

 DOWN  UP,   -  SET. 
  ,    (   

 UP  DOWN)       LOC.  
      SET.  

SET,     “0”.  UP  DOWN    
 1  9    DEF.   ,  . 

           30   -
    ,   . 

 -  -      , 
   ( )    “not”. 
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4.2.    : 
1)           -

   –   DEF; 
2)     –    SET  DOWN; 
3)      ; 
4)    . 
           

SET,     SET.    DOWN  UP,  
-  SET,  -  DOWN  UP,    -

   -  DEF,      -  SET.  -
       30 , MCK    . 
4.3.  . 

   -    SET   5 .   -
 ,     PAS.    SET. 

 SET,     “000”.  UP  DOWN  
     1  9,     DEF.     

,  PAS (  S)   30  MCK     , -
       . 

   DOWN  UP,    -  SET,  -
-  DOWN  UP,       -  DEF, 

    -  SET.         30 , 
MCK    . 

  ,        
      SET  DOWN.   -
       (    ). 

          
      SET, DOWN  UP.    -

 “nAU”.  .   . 

5.   MCK. 

5.1. MCK    : 
1)  ; 
2)   ; 
3)      ; 
4)   ( .11  2). 

5.2.    : 
1)      (  Cd1); 
2)      (  Cd2); 
3)         (  Cd3): 
4) ; 
5)  . 

5.3.     : 
1)  ; 
2)  ; 
3) . 

5.4.        : 
1)      ; 
2)        (

Cd3). 
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6.    Cd1; Cd2     . 
       1 

 
Cd1 Cd2 

rrC=0; rrC=1 –     
rrC=2 –      

  (    ) 

1 0 0 , 1       Cd1 
    : SP; SP+diF 

      Cd1 

0 1 0 , 1       Cd2 
    : FSt; FSt+Fad 

      Cd2 

1 1 0       Cd1 
    : SP; SP+diF 

      Cd1 
 ,   Cd2 –  tS2 

1 1 1       
  Cd1; Cd2 {(Cd1+Cd2)/2} 

    : SP; SP+diF 
     

 ,   Cd1 –  tS1 
 ,   Cd2 –  tS2 

1 0 2     
      Cd1 

    : SP; SP+diF 
      Cd1 

0 1 2    
      Cd2 

    : FSt; FSt+Fad 
      Cd2 

1 1 2 

   
   –  Cd1 
   –  Cd2 

    : FSt; FSt+FAd 
   ,   

Cd1 
 ,   Cd2 –  tS2 

7.  . 

7.1.        
    (Cd1=1). 

,      : 
SP (Set Point -     ) –  -

; 
diF ( , º ) –       -
  . 

 . 
1)   , º      SP+diF: 
–   COMP; 
–   (  22; 24 – ); 
–     (  23; 24 – ); 
–    “    Cd1”. 
2)   , 0      SP: 
–   COMP; 
–   (  22; 24 – ); 
–     (  23; 24 – ); 
–    “    Cd1”. 
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  -  LSE  HSE –     
 Set Point     ,  -

 ( .12 .3). 

7.2.        
    (Cd2=1). 

,      : 
FSt (   ) –  ; 
FAd ( , º ) –       -
  . 

 . 
1)   , º      FSt+FAd: 

  COMP; 

  (  22; 24 – ); 

    (  23; 24 – ); 

   “    Cd2”. 
2)   , º      FSt 

  COMP; 

  (  22; 24 – ); 

    (  23; 24 – ); 

   “    Cd2”. 

   7.1, 7.2:  

1)  Cd1=1; Cd2=0  Cd1=0; Cd2=1 (  ; ),  -
    .6  1. 

2)  Cd1=1; Cd2=1 (  ),       .6  
1. 

3)  Cd1=0; Cd2=0 (  )    rrC, 
     (  )   COn  COF, 

      . 
4)    Cd1, Cd2       -
   ( ).        

   . 11  2. 
7.3.          -

      (Cd3=1). 
7.3.1. ,      

  : 
t n (   ) –  ; 
did ( , º ) –       

 . 
 . 

1)   , º      tCn: 
–         ( .6  1);  
–        7.1. 7.2.  
2)   , º      t n-did: 
–   COMP; 
–   (  22; 24 – ); 
–     (  23; 24 – ); 
–      “Ac=” ( .11  2) 
7.3.2. ,      

  : 
tCt (   ) –  ; 
tiC ( ,         -

  , ) –  . 
 . 

1)   , º     . 
–   COMP; 
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–   (  22; 24 – ); 
–     (  23; 24 – ); 
–      “Ac=” ( .11  2) 
2)         -

     tCt    tiC 

    7.3: 

1)     Cd3: 
–       (  22; 24 – ); 
–          ( -

 20; 21 – ); 
–     (  23; 24 – ); 
–    Ec3  Eo3 ( .11  2). 
2)      Cd3=0 (   

  ): 
–          ( -

 20; 21 – ); 
–        ( .6.  1); 
–        7.1. 7.2. 

7.4. . 
  : 

1)  ,  –   dEt. 
2)       –   dCt: 
– dCt=0 –   (  dit     ); 
– dCt=1 –     (  ,  dit 

      , ); 
– dCt=2 –  (      -
     ).

3)  ( )  –   EdF: 
– EdF=0    ,   dEt; 
– EdF=1  ,     (  Cd2), -
   dSt. 
– EdF=2    ,   dEt ,  -

   (  Cd2)    dSt (   
,    ). 

–    (Cd2)        -
   dEt,     EdF. 

4)    : 
–   DEF; 
–   (  22; 24 – ); 
–     (  23; 24 – ); 
–      ddL ( .12  3) 
7.5.          . 

  ddt –    , . 
  : 

–   (  22; 24 – ); 
–     (  23; 24 – ); 

–    – SLI. 

8.   . 

8.1.   ,       -
.        SET  DOWN. 

      ,  –   CCt. 
    : 

–   COMP; 
–   (  22;24 – ); 
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–     (  23;24 – ); 
    : 

–   “FrE” 
– “ ”,   (Cd1  Cd2)    .6.  1 
8.2.          -

  DEF (       ,   – 
     ). 

9.      . 

9.1. ,       

      (Cd3=1): 
tCC (     ) –  ; 
diC ( , º ) –       -
    . 

    . 
1)   , º      tCC-diC: 
–   FAN; 
–     (  20; 21 – ); 
–        ( . 6.  1); 
–        7.1. 7.2. 7.3. 
2)   , º      tCC: 
–   FAN; 
–     (  20; 21 – ); 
–        ( . 6  1); 
–        7.1. 7.2. 7.3. 

: 

1)    Cd3  –    .7.3. 

2)    Cd3    Cd3=0 –   

.7.3. 

10.    . 
          . 

10.1.  dPO=0 –          
     ,    02 (    

30     StA). 
10.2.  dPO=1 –          -
 (    30     StA).   -

        . 
10.3.      (Cd3)  ,   -

          . 
    (  22; 24 – ;  23; 24 – -
)      dPU,     -

      (  20; 21 – ).  
           4. 

         .6.  
1.  FAN . 

     Cd3     ,  
 ,     40 ºC. 

11.     . 

         
   (  LAL  HAL).     
      Att=0 (    -
  HAL  LAL),     Att=1 (    

   SP+diF+HAL       
SP-LAL).           
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      Att (    -
    FSt+FAd+HAL      -
 FSt-LAL).   

          
  . 

        (Cd1; Cd2; 
Cd3),       . 

        -
 tAO, PAO  dAo ( .12  3). 

   , MCK     .  -
      ( .12  3), MCK  -

     (    16-17).    -
    MCK,   U05,    ,   -
    ,      -

    Utt,  MCK     . 
MCK,  U08=1,         , 

   ,      . 
             -

   MCK. 
,  U08=2,        

(    )   ,    -
     . 

            
2. 

                

     2 

       

  Er1    
  

A = =

    
  Cd1 

Eo1   
  

A= =

   -
 

  Cd1 

Ec1   
   

c=

    
  Cd2 

Eo2   
  

c=

   -
 

  Cd2 

Ec2    
 

U = =

  
  Cd3 

Eo3    
 

U = =

   -
 

  Cd3 

Ec3    

  
   

  
  

   

  ,    2,    (
 16, 17   . 3.3  2),      -

  . 
        ,   -
      :  

(    ),  
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 U = = (   ),  

 (   ), 

  (      ),  
 U = = (   ), 

 (   ). 

12.        3. 

   
 3 

  
 

-

-
 

. 
. 

.
. 

-

-

 

    . 

  
, 0C 

  

SP -45 
(LSE 
<=) 

50 
(HSE 
>=) 

-9  SP –   
 ,  -
 

SP-   -
 

, 0C 
  

diF 1 20 1 SP+diF –   
   

    

 -
 , 0C 

HSE LSE 50 -6   
,   

    

 -
 , 0C 

LSE -45 HSE -12  . 
,   

    

    
 rrC=0  rrC=1 

( .6.  1) 
      

  7.1. 7.2. 7.3. 

 ,  -
    -

 
 +  (SP+diF), 

,   -
   (SP) 

     

  
, 0C 

  

FSt -1 -32 -22 FSt-    
,  

FSt-   -
 

, 0C FAd 1 20 10     
   
 (FSt+FAd) 

      rrC=2 
( .6.  1) 

      
  7.1. 7.2. 7.3.  

 ,  -
    -

 
FSt+FAd  ,  -

    
FSt 

   Cd1; Cd2      (rrC) 

  
: 

1) rrC=0 
–  -

  
2) rrC=1 

rrC 0 2 2  Cd1=1 Cd2=1 rrC=2 –   
 

    
Cd1 

    
Cd2 
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-

-
 

. 
. 

.
. 

-

-

 

–  -
  

3) rrC=2 
–     

( .6  1) 

   
 : FSt; FSt+FAd 
   

,   Cd1 
 , 
 Cd2 –  tS2 

     .6 
.1 

       

 -
  -

 -
  -

, 0C 

tCn -15 50 20     
 tCn   

    7.1. 7.2. 7.3. 
(    Cd3=1) 

, 0C did 1 30 15    
tCn-did    

 
 -

 , 
0C 

tCt 30 100 80   , -
 

  . -
   -

    -
     

 tiC. 

, -
 

tiC 5 60 30 ,     
   -

 
   

     

 -
 , 

0C 

tCC 1 90 40  ,   
   -

 

, 0C diC 1 50 20    
tCC- diC   . 

   Cd1; Cd2; Cd3 

  
 Cd1, 0C 

CA1 -9,9 9,9 0    CA1  
    Cd1

 
 Cd2, 0C 

CA2 -9,9 9,9 0    CA2  
   Cd2 

 
 Cd3, 

0C 

CA3 -9,9 9,9 0    CA3  
   Cd3 

 -
 

 

CFP 5 60 10      
    -

   

 

 
 , 

 

dit 1 48 2 dit –    -
    -

 

 

  

d t 0 2 1 0 –    
 dit    -
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-

-
 

. 
. 

.
. 

-

-

 

,   ,  
    

1 –   
 dit   

    
  

2 –    
   

   

,  
dEt 0 180 60    -

    -
 

 
 -

  , 
 

dAF 0 60 0    
   
   

 
 ( ) 

EdF 0 2 2 0 –   (  dEt) 
1 –    -

 (Cd2)   (  
dSt) 
2 –   (  dEt)  

   
(Cd2)   (  dSt) 

   
dSt -20 5 -5    

 (Cd2),      
 

 
,  

ddt 0 90 1 ddt –    -
,     

 
  -

   -
 

ddL 0 2 1 ddL=0 –     
Cd1 
ddL=1 –     
Cd2 
ddL=2 –  dEF 

 
  

  

dPO 0 1 0 0 –  
1 –  

 

 -
 , -
 

c01 1 15 5 

 -
 , 

 

c02 1 15 5 

    -
 

COn 5 120 60 1)    : 
-   Cd1; Cd2 
-   Cd1=0; 
Cd2=0 

 -
 
  

( ) 
: 

1) ,  
2) ,  

COF 5 120 20 2)    :  
-   Cd1; Cd2 
-   Cd1=0; 
Cd2=0 
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-

-
 

. 
. 

.
. 

-

-

 

 -
  -

 -
 Cd1; Cd2 

cPP 0 2 2 0 –    
1 –    
2 –   COn  
COF 

 -
 
  -
  ,  

dPU 0 600 180  dPU   -
   

   -
      

    -
  Cd3.   
     -

  .4,   -
    -
  .6  1. 
     

Cd3    -
,     

40 0C. 

,  -
  -
 

CCt 1 24 4  CCt   -
 

    , 
 

 

 
 -

  
 

 

Att 0 1 0 

 -
 -

  -
 

HAL 
Att=0 
Att=1 

LAL+1 
1 

50 
50 

-6 
5 

 -
 -

  -
  

LAL 
Att=0 
Att=1 

-45 
1 

HAL-1 
50 

-12 
5 

  HAL  LAL 
 : 

 Att=0 –   
  HAL  LAL; 

 Att=1 
–    SP+ 
diF+HAL  
–    SP-LAL 

   -
: 

) A= = (  2) +  -
 

) A = = (  2) +  -
  

 
 , 

 

tAO 0 90 30  

  -
 

 -
,  

PAO 0 48 2     -
 

     
     

  -
  -

   -
,  

dAo 0 10 1     -
      

 

 
MCK,  

tbU 0 999 0  
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-

-
 

. 
. 

.
. 

-

-

 

 
,  

tCO 0 999 0  

 
 

LOC 0 9 0 0 –   
1-9 –   

  -
 

PAS 000 999 123 000-    -
 

000-999 –   

 -
  -

 

Cd1 0 1 1 0 –  
1 –  

 -
 

 

Cd2 0 1 1 0 –  
1 –  

 -
 

 -
 

Cd3 0 2 2 0 –  
1 –   PTC,   

  
2 –   PTC,   

   “ -3” 

 

 -
 

U01 0 2 0 0 –  
1 –  
2 –    

 -
, B 

U02 175 
302 

210 
363 

198 
342 

U01=0 
U01=1 

 -
, B 

U03 230 
398 

250 
432 

237 
410 

U01=0 
U01=1 

 , B U04 15 
26 

50 
86 

25 
43 

U01=0   
U01=1 

 
,  

U05 5 300 10     
    -

  

 
 -

,  

U06 5 30 10     -
  

  -
 

U07 0 30 1       
,  

 -
  

 

U08 0 1 2 0 –  
1 –  
2 –  (   -

   - 
) 

,  -
 MCK -

   
  

  -
,  

Utt 0 180 10  

 
 Cd1; 

Cd2 

tPd 0 1 0 0 – NTC 
1 – PTC 

  -
 Cd3 

PTC 
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-

-
 

. 
. 

.
. 

-

-

 

  rEL   78  

13.   . 

MCK           
 450C  +760C      80%     , 
      .   MCK -
       . 

14.  . 

-     MCK   : 
–  ; 
–    ; 
–  ,   , , , . 


