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.
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FBD (functional block diagram)  .         

ST (structured text), IL (instruction list), C, assembly  .              
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(k+1) = f ( (k), (k), (k))
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.
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.
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.
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,            
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PID 
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(modules).

 
  modules     

PLC    / ,       

,   , 

,  PID  . .   PLCs       

(human-machine interface -     

) 

 

 SCADA (supervisory control and data acquisition -     

).

   

2.2  PLC LOGO!

   

o PLC         LOGO!   

Siemens.  LOGO!

 

   PLC            

,  

, ,    . . . 

    

2.5  LOGO!    
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.     24       

8     , 16       

8     , ,  

,    PC  ,     

KNX/EIB,    ASi bus,   .       

:  ,      

DIN rail ( ),   , 

 

   , 

, ,  . . .[8]      
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LOGO! Soft comfort
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.

   

2.6   LOGO! Soft comfort V.5

  

 

LOGO!

 

    (modules). o  module            

modules    

2.5.  8        
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transistor       
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2.7   LOGO!  modules

  

   

 

   

LOGO! 12/24 RC
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6ED 1052-1MB00-0BA5)    8   (    2      

)  4  .        

,       

,

 

  

 

24V DC         0-

10 V DC.      

 

PC    (RS-232)   

USB   .

 

H  o

 

 2Kbytes     

130 blocks   FBD.       

10bits        

0

 

-1000   0-1023 (  0  0V  500  5V   1000  

10V).            

PI .   ,          

ms,   PI         

500ms.

 

  

module     KNX/EIB communication 

module (6BK1 700-0BA00-0AA1)        LOGO!     

KNX/EIB.      LOGO!                 

. ,           

PLC,         .      
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/ .      
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.   

FBD                      

(  function block   
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.

  

        

 

      

function block    PI controller. 
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2.9  /  FDL
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set point       feedback  PI controller.         
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Kc=1   = 99min  59sec    PI controller  FBD).           

feedback    

set point      ( direction  

function block).
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FBD       PLC LOGO!
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Ladder   

FDL.    130 block         

LOGO!

 

 ,       

 

   

.       



 

29

 

 

3 

 
   KNX/EIB  

3.1 

   
 

KNX/EIB (European Installation Bus)     

 
      

(buses)[1].     

,         

,    

 

    

( Association, www.eiba.org).  ,  1999    

Konnex Association

 

(www.konnex.org)        

,  ,  BCI   EHSA.               

, 

atibus  EHS.   Konnex Association     

110  

 

    ,  

,   ,  ,      

. .

 

           

 

(  

 

             

Konnex Association).   

 

 

3.1    EIB   

  

                     

KNX/EIB (   

KNX/EIB             KNX 

).  KNX/EIB , 
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.       :        

( , ,  

),     (PLC, PC)    

( ,  ,  / ).   
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.
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.
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3.3

 

   PC

  

      

,  P-0      

4800bits/s      Batibus   TP-1      

9600bits/s.  TP-1         

EIB
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KNX/EIB.    

KNX/EIB      
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.

 
  

 
 38,4kbits/s         
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.
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Bus     
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PL-132kHz.      1200bits/s    
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2400bits/s    1320kHz     
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.

 

                            

  

3.2.4   Ethernet
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.
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15
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KNX/EIB.      

 
 

3.4
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25 msec.    
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Ethernet.
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.
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Check byte (checksum).     

 

   

(source
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.
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(group address),  
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(     button),       
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.

   

3.5  

   

          

(BCU 

 

bus coupling unit)           
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.

 

                   

RS-232  USB

 

      OPC server  
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server   

 

MATLAB             

.

   



 

38

  

 

3.7
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4 -  KNX/EIB  

   
 

  
4.1  

 
  

    
           

KNX/EIB,           

 

( , www.elci.tuc.gr)          

.        

2004          

[2]                    

.   

 

          

9  ( , ,  

, , CO2,  , MRT)  7  (3   

on/off   , 2   on/off  , 2       

1   ).            

(Fuzzy Logic). 

A    

 

        

  

   

PI, PD  PID [11][12].    

4.2      

   

     

(2007)                 

 

         

.          KNX/EIB,         

(bus).     

8 ,  PLC LOGO!

 

  KNX/EIB communication module,    

6 .   

 

 KNX/EIB            
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.   

4.2.1   

  
  

:

 

   (Siemens 

5WG1 252-4AB02)     KNX/EIB,    

200-1900 lux. 

 

                   

.

 

      bus.    

:

 

   (Siemens 

5WG1 253-4AB01)     KNX/EIB,    0-

40 klux (1000 lux).                              

.            

,          

.

 

 

  

 

 

          

weather station    .       

bus.  

 

 

4.1

 

   

  

  

:

 

        

KNX/EIB    Combined 

Fire Alarm.    (Siemens 5WG1 256-4AB01)              

.

 

   

(      )          

0.5        .   

 

      

,                
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.                         

CO2 (

 
CO2  ).                  

.

 
                             

.                              

. .       .

 

      

bus. 

 

 

4.2 Combined fire alarm    

:

 

   (Siemens QPA63.2)     

,    CO2    0

 

- 

2000 ppm   20 ppm,    VOC      

( VOC             

).        

,       (   CO2     

VOC)   0-10V       . 

 

    

LOGO! Power .   

 

 

4.3  CO2 / VOC 
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4.4

 

    CO2 / VOC        

CO2  VOC               

DC 0-10V        

KNX/EIB          

.       Universal I/O 

Module N670 (Siemens 5WG1 670-1AB03)    2           

(   ), 2     

Pt1000  2   .

 

      

bus. 

 

 4.5    Universal I/O Module       

CO2/VOC      /        

:
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4.6

  

 Universal I/O Module    CO2/VOC      

weather station: 

 

weather station (Siemens 

5WG1 257-3AB11) 

  

KNX/EIB                  

.                    

.     4 ,        

,  ,       

.         

. (230V AC, 50 hertz)     

 

  

 

  

.  

 

     

 

 

4.7

 

 weather station     
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4.8

 

    weather station 

( , , ,   )

  

  

 

(Siemens 5WG1 258-3AB41)       

1  

 

 0   ,        

.  

  

(Siemens 5WG1 258-3AB31)    

0 - 40.000 lux   5%        

.  

  

(Siemens 5WG1 258-

3AB21)    -20 - +40      -0,1...+0,1 .      

(Siemens 5WG1 258-7AB12)    

2  35 m/s   0,1m/s.  

4.2.2   

  

     

3    ,    

,     . 

  

 

:

 

      DALI Interface 

(Siemens 5WG1 141-4AB01)               

DALI (Digital Addressable Lighting Interface 

 

   

).  DALI          

64    .        

(51    10 

)      DALI     DALI 

Interface       KNX/EIB.      

KNX/EIB               

( on/off) 

 

      256  

.      (  /   

0)            
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400 lux.          

. 

                                             

 

 

4.9

 

 DALI Interface     

:

 

  Shutter switch 

N524 N561 (Siemens 5WG1 524-1AB01)                  

.         

 

.             

DC .

 

 

 

    DC            

.                   

.               

KNX/EIB                               

.            

. ,                 

(           

)        

 

   

.   Shutter switch     

4  ,              

.

 

        

.

 

       

LOGO! Power

  

 

  

(     

24VDC   1

 

   ).   
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4.10 Shutter switch  

4.2.3  

  

PLC LOGO!

 

:     , o PLC LOGO!   

 

KNX/EIB     KNX/EIB communication module.          

PLC                  

.        

LOGO! Power .    

PC :    (Siemens 5WG1 148-1AB04)      

KNX/EIB   PC     RS-232.          

(     

)    ETS     

.   PC         

OPC server 

 

Etec Falcon         

[2],[11],[12]. .      bus.    

:

 

        

breadboard      5

 

buttons, 2   4

 

Leds       LOGO!

 

(    

KNX/EIB).           

LOGO!          -

.                   

(auto)     
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(manual).    Leds                 

(set points)     .

 
        

10V DC.  

 

:              

3       

.       

,

 

  /

 

 KNX/EIB          

.  

 

 

KNX/EIB 

 

 power supply (Siemens 5WG1 125-

1AB21)       24V ( 29V)  .        

640mA       

.     LOGO! Power     

PLC LOGO! ,            

CO2/VOC.       24V DC      

4 mp.              

10 V DC   

 

         

(  

)     .  

 

 

4.11        PLC LOGO!
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/ : 

   
     

 
  

(BTU ).       

:      

 
    

30KW  .           

38400

 
kcal/h (     

).            

125        3,5 ,      

437,5 

 

.                     

 

    

.           

1,5 

 

2,5    

 

(           

).    

4.12    /            
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4.13             

/  ( )

  

  

 

/

 

   /        

 

                       

.         

(    , 1995)        

/ ( . .                 

).                  

/   Binary Output 

N561    .

  

  /   

4 ,   (230V 50hertz),  on/off,  heat/cool   out.      

on/off, heat/cool  out          

1,     0.  

 

on/off  0    

,   1       

,     out                

heat/cool.                   
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/       

.

  
on / off Heat / cool out 

 
0 0 0  

 
0 0 1  

 

0 1 0  

 

0 1 1  

 

1 0 0  

 

1 0 1   

 

1 1 0  

 

1 1 1   

 

 
2.  

 

 /         

    

 

4.14 

 

 Binary Output N561    

/ 

  

  

/ :

 

        

/ .                       

KNX/EIB   Binary Output 

N561 (Siemens 5WG1 561-1AB01).       4            

KNX/EIB

 

    

bus. 
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5.15 Binary Output N561            
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