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 AERMEC    ,  ,  

-        NW, 

     . 

 
1.  97/23/ .      

   

 B + C1 

   RW-TUV (Kurfurstenstrasse 58, D-45138 ESSEN, 

  0044). 

2. ,        

  : 

  : 

- EN 378:      –    

 ; 

- EN 12735:     –    ,   

   . 

 : 

- UNI 1286-68:         

 . 

3. ,        

    EEC: 

-   : 89/392    91/368/ , 93/44/   

93/68/ ; 

-  : 73/23/ ; 

-  :  89/336/ . 
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         ,    

             

 . 

 

   AERMEC                                                       Luigi ZUCCHI 
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    .   

       IP20. 

         , 

       NW. 

 – ,  ,      

-     .       

  (       ).  

         

, ,         

      ,    

   . 

 ,    ,     

      ,   -  

  .      . 

 
   NW    

 ( ). 

 H    (L).     

          

 .          6  ( )  

   ,     . 

  (D).       

,       

  . 
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    ,       

 . 
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          8   

 (        ). 

 

  
 
  17     NW.   

,     ,    

 . 

     12 ,     
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 1  2 NW ( -   ,    R407C) 
 3, 4, 5  6 : 

0601   1202   2002 
0701   1302   2202 
0901   1402   2502 
1101   1602   2802 
1401   1802   3002 
1601             3202 

 7  : 
 -   (    4 ) 

Y –   (    - 6 ) 
 8 : 

 -  
L –     

 9 : 
 –  (  ) 
 –   

 10  : 
 -    

D –   
 –    

 11 : 
 -   PED 

G -   TUV-D ( ) 
 -   UDT-PL ( ) 

 12 : 
 - 400 , , 50 ,      

 
2 - 230 , , 50 ,      

 
4 - 230 , , 50 ,     

 
8 - 400 , , 50 ,     

 
 

.     ( ). 
 

   
   ,   . 

 (    ): 308 . 
: R407C (  ). 

 : . 
     (  ). 
    . 

    ( ). 
,   TUV-D. 

 400 , , 50 ,      
. 

 ,   ,    
: 

NW 1101oLo DG8 
NW 1202oLo DG8 
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   ,     
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   .    , 
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       NW   

  ,    ,    

 .       .     

,  ,     1,  ,  

 – .     ,  

   ,    . 

,      ,    . 
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)        ,   

,      ,    

 (   ),    ,  

      . 
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-    ; 

-    ; 

-    ; 

-   ,      ; 

)     (  SET),  

 ,    ; 

)   (  PROG),   ,  

,     ; 

)  ,  ,    
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(   ),    (   
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(   ); 

)   ,      ; 
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.   ,      ;   

       ,   ,  

  . 

     (    ), 

       ALARM. 

        .  

,     ,   ,    

,    ,     

,           

. 

 
      : 

       ; 
      ; 

   ; 
   ; 
  ; 

    ; 
     (     ); 

  1  2; 
       (    
); 

« »   ; 
      ; 

   ; 
  400/230  (   ); 

  ; 
     (FL-RCS-AP=RT – .  

 );  
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AER485P2 -   MODBUS 

           

    RS 485    MODBUS. 

 
AVX –   

    . 

 
PRW –    

        . 

 
ROMEO (Remote Overwatching Modem Enabling Operation) -    

    

       

           

 WAP.  ,        

        SMS-    (  

)    GSM,       

WAP.      AER485,      

 AER485P2. 

    

 

 
*      AVX:    NW 0901  

      AVX 53. 

( ) =      ( )    . 

( ) =     -    ( ). 
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 16



 
(*)    «  – » 

3         10   
 ,  2.    
    . 

 
(1) V =    
 

     . 
:     7 , t = 5 C;     
 30 , t = 5 C 

:      10 , t = 5 C;     
 50 , t = 5 C 
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(*)    «  – » 

3         10   
 ,  2.    
    . 

 
(1) V =    
 

     . 
:     7 , t = 5 C;     
 30 , t = 5 C 

:      10 , t = 5 C;     
 50 , t = 5 C 
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: 400  (  10%),   + , 50  

 20



 
 

(**) G =  , L =  , 1 =  1, 2 =  2 
 
(*)    «  – » 

3         10   
 ,  2.    
    . 

 
(1) V =    
 

     . 
:     7 , t = 5 C;   45 . 
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: 400  (  10%),   + , 50  

 22



 
 

(**) G =  , L =  , 1 =  1, 2 =  2 
 
(*)    «  – » 

 
3         10   

 ,  2.    
    . 

 
(1) V =    
 

     . 
:     7 , t = 5 C;   45 . 

 23



  
 
         NW  

   ,    . 

     ,     

,     .    

   (     ,  ), 

   ,    

 . 

  1       

 ,      , 

   ,   . 

  2       

 ,    ,   

     ,    

. 

  3       

,   ,   ,   

. 

  4     , 

    ,   . 

  5     , 

       ,   

. 

   6  7       

  . 

  8       

 ,      , 

            , 

   . 

  9, 10  11    , 

,  ,       

    . 
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   12      . 

  13        , 

  . 

  14        , 

  . 

  15        , 

     . 

 
     

         

 ,   ,   

    (Pf  Pa),       

 ,     (Cf  

).      1 (   2   

-  ).       

      ,  

     . 

         

    : 

 = 320 ; 

    (Twe) = 10 ; 

      (Tc) = 35 . 

   ,           

  t = 5 ,      (Twc) : 

Twc = 35 + 5 = 40 . 

   1     10      40   

  : 

Cf = 1,04; 

 = 1,12. 

 ,      320 ,  

    

Pf = 320/1,04 = 308 . 

       : 

NW1202oooooo. 

 25



      : 

 = 314  1,04 = 327 ; 

  = 84  1,12 = 94 ; 

 = 3,48 / . 

     

Qwe = Pf  860 / t = 327  860 / 5 = 56244 / . 

       12 (      

  10 ), 

Tme =      = 

= [Twe + (Twe + te)] / 2 = 10 , 

         : 

 = 34 . 

 
     

        

  ,   ,   

    (Pt  Pa),       

 ,     (Ct  

).      3.     

        , 

      . 

          

   : 

 = 650 ; 

     (Te) = 7 ; 

     (Twc) = 45 . 

   ,           

  t = 5 ,   3     7    

  45     : 

Ct = 1,08; 

 = 0,91. 

 ,      650 ,   

   

Pt = 650/1,08 = 602 . 

 26



       : 

NW2002oooooo. 

      : 

 = 636  1,08 = 687 ; 

  = 203  0,91 = 185 ; 

 = 3,71 / . 

     

Qw = Pt  860 / t = Pt  860 / 5 = 118164 / . 

       13 (     

   ). ,   ,    

 10 ,       3.  : 

Tm  =      = 

= (T  + Twc) / 2 = 40 , 

 = 72  0,98 = 70,6 . 

 
     

      (    6), 

       

 .      4:  

     (     

 )    ,    

   .      

          1  

   . 

         

    : 

 = 450 ; 

    = 6 ; 

    = 40 . 

   .   1   

  6      40     : 

Cf = 0,9; 

 = 1,09. 

 27



 ,      450 ,  

    

Pf = 450 / 0,9 = 500 . 

       : 

NW2002oooDoo. 

      : 

 = 550  0,9 = 495 ; 

  = 150  1,09 = 164 ; 

 = 3,02 / . 

     

Q = Pf  860 / 5 = 86000 / . 

       7: 

 = 38 . 

     

Q = (Pf + )  860 / 5 = 113000 / . 

   50     

    (Ptd)   , 

   4.    : 

  = 82,5  1,04 = 86 . 

     

Q = Ptd  860 / 5 = 14800 / . 

       14: 

 = 34 . 

   ,   10 ,    

   ,      

. 

Tmd =      = 

= [Twe +(Twe + te)] / 2  20 , 

      1.       

       : 

Q = (Pf + Pa + Pd)  860 / 5 = 98560 / . 

       ,   

  ( .   ).      

     (    ,  

 28



      20 ).   

      AERMEC. 

 
        

        

    7.     , 

       

.      5:   

        ,  

     .   

         

    1     . 

         

    : 

 = 900 ; 

    = 8 ; 

    = 30 . 

     .   1 

    8      30     

: 

Cf = 1,09; 

 = 0,86. 

 ,      900 ,  

    

Pf = 1000 / 1,09 = 826 . 

       : 

NW3002ooo oo. 

      : 

 = 845  1,09 = 921 ; 

  = 222  0,86 = 191 ; 

 = 4,82 / . 

     

Q = Pf  0,86 / 5 = 158,400 / . 

       12: 

 = 48 . 

 29



   50      

       

,    5.    : 

Ptt = 1021 , 

   = Ptt  1,02 = 1041 . 

     ,  

Q = Pr  0,86 / 5 = 179120 / ? 

  (  15)   

 = 62 . 

           

.    (Twe = 8oC, Twc = 50oC)     1 

: 

 = 845  0,8 1,03 = 696 ; 

  = 222  1,36  1,03= 311 ; 

 = 2,24 / . 

 
       

        ,  

   9, 10  11. 

      200    

 : 

    = - 5 ; 

    = 35 ; 

   ,      

, = - 10 ; 

    . 

         

 25%-     (    

   – 5 ,    – 10     

 ).       

    : 

Cf = 0,68; 

 = 0,93. 

 30



 25%-     9 : 

FcPf = 0,974; 

FcPa = 0,990. 

 ,      200 ,  

    

Pf = 200 / (0,68  0,974) = 302 . 

       

NW1101Yooooo. 

     : 

 = 310  0,68  0,974 = 205 ; 

  = 84  0,93  0,99 = 77 ; 

 = 2,66  / . 

      

Q* = Pf  860 / t = 205  860 / t = 35260 / , 

   (      )   12   

* = 23 . 

   (Q  )      , 

       11: 

Q = Q*  FcGQF = 35260  1,10 = 38790 / ; 

 = *  FcGDpf = 23  1,52 = 35 . 

         . 

     ,   

 . 

  =  + 

+   = 282 . 

    (  ): 

Q* =   860 / 5 = 48500 / , 

   (   ): 

* = 38  ( .  13). 

  11      : 

Q = Q*  FcGQ  = 48500  1,08 = 52380 / ; 

 = *  FcGDp  = 38  1,15 = 43,7 . 

          

. 
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      ,   

,     (Pf, Pa),  ,  

    (Cf, Ca),    

  (  1  2).        

 (  1, t = 5 )    (  2),   

  . 

 
 1.     

  . 
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 2.     
  ,   –  . 

 

 
 

  t,   5 ,     

   ,    8.  

  ,    . 

 

 33



    
 
      ,   

,     (Pt, Pa),  ,  

    (Ct, Ca),    

 .          

   ,  t = 5 .  

 
 3.     

  ,  . 
 

 

 34



    
 
    ,   

,     (Pr),    

6,      (Cd),    

 .       t = 5   

       7   .    

     (NW)    (NWE). 

 (Pf)    ( )   

  ,     «  ». 

 
 4.       

 
 

   ,   7 , ,  

  ,     ,   

  . 

 
  ,  5 7 9 11 13 15 

  0,95 1 1,06 1,11 1,17 1,23 
 

 35



     
  

 
         

     .     

    Ptt,    7,  

   (Cr),     

.       t = 5     

      7    .   

   .  (Pf)   

 ( )     ,     

«  ». 

 
 5.     

       
 

 

 36



      
  

 
 6.   

 
 

 7.      

 
     : 

   7 ,  t = 5 ; 
     35 , t = 5 ; 
          50 , t = 5 . 

: 
Ptd =    ; 
Odt =     ; 
Vdt =   . 
Ptt =      ; 
Ott =       ; 
Vtt =     . 
 

 8.  . 

 

 37



    
 

 9.       
 ( ). 

 

 
          

       
  . 

 
 10.       
 ( ). 

 

 
 
FcGPf =     
FcGPt =     
FcGPa =      
 

       
  . 
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 11.       
      . 

 

 
 

 

FcGDpF =        (   
  10 ) 

 
FcGDpC =       ,   

 ,  (     40 ) 
 
FcGQF =        (   

  10 ) 
 
FcGQC =       ,   

 ,  (     40 ) 
 

          
  ,      

. 

 39



  
 

 12.    . 
 

 

 

 40



 13.    . 

 

 
 

 

 41



 14.    . 

 

 
 

 

 42



 15.       . 

 

 
 

 

 43



  
 

        

   .        

 . 

 
       t = 5   

   (     ,  

). 

           

 : 

  ( t ) 5  10  ; 

  ( t ) 3  10  . 

Tc =   (NW E); 

Twc =      (   ); 

Twe =      (   ). 

 
     

       
 ,  30 22 
 ,  120 52 

 ,  - 10 - 16 (- 10)* 
*   

 44



  
 

 16.       
 

 
 

          

    . 

* =         10   

 ,  2. 

 45



  
 

 17.   . 

 
 

       12%. 

* ,    -  . 

 46



   
 18.    . 

 
 

 19-1.    .  
 

 

 47



 19-2.    .  
 

 

 48



   
 

 20.   . 

 

 49



 21.    . 

 L = 0  L = 10  L = 20  L = 30  

NW-E 1 0,98 0,96 0,95 

L =   .      

 ,  . 

 
   

 
   (       

   . .)      AERMEC. 

 50



     

 

 51



      
AL =    

 =    
 =    

CN =  
 =  

 =     
DES =  
EV =  
FD = -  
FLI =   
IDL =   
MAN =    

 =     ( ) 
REC =     
RU =   
SEP =    
SL =     
SIW =      ( ) 
SUW =      (    ) 

1 =    
2 =    

VIC =    
VS =   
VSIC =   
VT =   
VU =   
VSB =    
VSR =      
SUWR =        
SIWR =        
 

 

 52



 

 53



 
 

.         
(  1202 – 1302 – 1402 – 1602 – 1802 – 2002 – 2202 – 2502 – 2802 – 3002 – 3202) 

          
    : 

 

 

 54



  

   
 
       

  .       

,       . 

 
         

:       ! 

 
 

,    

 
! 
 

 

! 
 

 

! 
 

 

! 
 

! 

 
! 
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       ,    

,      . 

          . 

           

AERMEC. 

     ,   

        

   . 

        , 

     . 

           

,   ,     AERMEC. 

    ,      

 ,    . 

1.     ,   , 

   . 

2.        . 

3.           

. 

4.       

 . 

5.     . 

6.      . 

7.  ,       . 

 

    R407C 
 
      ,    

R407C,     .    

  . 

    ,   ,     

. 

 56



          . 

     - ,     

  . 

         

 ,   10 . 

        , 

  (       

).         . 

    ,   .   

   . 

   ,    R40C,   

  ,       

 .       . 

 

   

    
 
     ,     

   . ,    

 ,       

 ( . ,  ),       

    .    

        , 

       . 

           

 .     ,    

,        . 

     ,    

   ,       

 . ,        

,          .  

         ( . 

  ). 
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(   ),        

 18     ,    ,   

 . 

 

    ! 

 

     
 

 
Gx – Gy =   
 

.          (L) 

   (D)        ( . ), 

,         

. 

 

       65    

  .      

  18 . 
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    NW      

,     (    

         ). 

  
    NW       

 IP20.      ,    

   ( . ),        

.         

     . ,   

   . 

 
    

 

 59



  
       

- .       

.        

  . 

  ,    , 

 .         

         

-  . 

       

,      . 

 ,    ,    

 .      , 

   . 

    
 

  
         

. 

      . 

      . 

,        (  10%  

). 

!       ,   

8    (   ,     ).  

,       , 

  .        

     . 

 
  

         , 

    ,      

. 
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/     

         (     

),      ,  

     .     

  . 

1.         ,   

     .      

   .      

  . 

2.     .    

      .  

        

     ,   

,        

     ( .   

). 

  
 

       

   NW,   ,    

.        . 

   NW         

  (       

).         

    . 

         

 . 

            (  

   ),   -

 .        

    (    

   ). 
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  (3),     .  

       . 

  (       ) 

    ,    

. 

 
       . 

      (   ). 

       . 

 
 

1.   
2.    
3.   
4.      
5.  ,  

 
6.   
7.   
8.   

 
EV1 =   1 
EV2 =   2 
CN1 =   1 
CN1 =   1 
A, D =   

,  =   

 

 

 62



     : 

  (6),    ; 

    (5); 

     (1); 

      (2). 

!          

        . 

.   NW      

    (  ).  

     .     

         (CN). 

 
   

 
 :   

1 =  1 
2 =  2 
dEV =    
dCN =    
dr =       
dd =    

 63



    
(     ) 
 

 

 64



 

 65



 
 

(1) = hB –   ( ), hL –      (L) 
(2) =       
(3) =    
1 =  1 
2 =  2 
dr =        
dd =     

 66



,      

 
(     ) 
 

 NW:    

 
As =   ( ) 

Al =      

 

 

 67



,       
  

 

 

 68



 
 

.          (L) 

   (D)       , , 

        . 

 69



      AVX 
 
 

 
 
 

 
 

 70



  
 

    
0/1 =    

 =    
 =    

 =    
 =  
D =   (  « ») 
L =   (   

         )) 
Y =   (   

          « ») 
CV =    
DCP =   
E/I =  /  
F =   
FL =      
FLR =        
           
IG =  /  
IL =    

 =   
 =   
 =      

             
 =       

             
V =       

              
MV =   
N =   
R =  
RC =    
RCS =      
           
RE =      
          

RT =    
 =   

SAE =     
          
SC =   
SET =    
SGP =      
          
SIW =      
SL =     
          
SUW =      

 =    
 =    

TC  =     
         

 =  
TMP =    
TR =  
TV =    
V3V =   
VB =   
VIC =    
VR =     
VSB =    
VLI =     
           
VSL =      
           
VSP =    
- - - = ,    
            

= ,     
                

 =   
 

  

 
      ,     50 .   

     .       
            -

 . 
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    (  ) 
 

 
 

J1 =  24 , 50  
J2 =   (  ) 
J3=   (  ) 
J4 =   (  DCP) 
J5 =   (  ) 
J6 =   (  ) 
J7 =   (  ) 
J8 =    
J9 =     
          
J10 =     
J11 =    PLAN 

J12 =   ( ) 
J13 =   ( ) 
J14 =   ( ) 
J15 =    
J17 =   ( ) 
J18 =   ( ) 
J19 =   ( ) 
J20 =   (  ) 
J21 =   ( ) 
J22 =   ( ) 
J23 =    
 

 
       ,  

  ,     . 
 

.    -   (  
)      (  )   1  2 

(  ). 

 72



  (  ) 

 
 

       ,  
  ,     . 
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   (  ) 

 
 

       ,  
  ,     . 
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  (  ) 

 
 

       ,  
  ,     . 
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  (  ) 

 
 

  (  ) 

 
 

       ,  
  ,     . 
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  ,     . 
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  ,     . 
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