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https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D0%B2%D0%BE%D0%B2%D0%B0%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D0%BB%D0%BE%D0%B4&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%AF%D1%87%D0%BC%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%85%D0%BC%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D0%BC%D0%B5%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D0%BB%D0%BE%D0%B4%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%81%D1%83%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B4%D1%80%D0%BE%D0%B1%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F_(%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
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https://ru.wikipedia.org/wiki/%D0%A5%D0%BC%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B6%D0%B6%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0(IV)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%85%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B1%D1%80%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B7%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B1%D1%80%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D1%86%D0%B5%D1%82%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5_%D1%8D%D1%84%D0%B8%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%BE-%D0%BA%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%82%D0%B0%D0%BD%D0%BA%D0%B8
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F_(%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%B3%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80-%D0%BF%D1%80%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%84%D0%BB%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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(  ) Arduino Uno (  4).  

 

 

 

 4 –  Arduino Uno 

 

Arduino –       

(  )      

 ,    ,  

     .  ,   

 ,       

     .  

Arduino       

        

,      ,    

 .  ,   Arduino, 

       

  .      

    .  

Arduino Uno    ATmega328.   14 

 /  (6       

), 6  ,   16 ,  USB, 

 ,  ICSP   .   5 , 

   7–12 .     – 40º 
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 0.06 ... 12 /  

(1/200),  0.12 ... 12 

(1/100) 

  , 
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  , °  -40...150 

, %  ±0,5% 

  RS485 / ModBus, 4...20 A, 0,5  
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  DN,  6, 8, 15, 20, 25, 32, 40, 50, 65, 80, 90, 

100, 125, 150, 200, 250, 300, 350, 400, 
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  :  9  30  . .  :  4  20 

, 2- .     : ±0,5 ,  
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 ,  DC 0...10 V 
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   G½ " 

  3-  

  1,50  

   

  -40…80 °C 

.   2 -    (FS) 

.   2-     

    

  0…2 , 0…20  

  IP65 

 (Ø x ) 35 x 107  
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     ,   
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 . 

  IMPACT (  I)   

    :   

        

  . 

 

  

-   1-35… 0-2000 bar / 0-500… 0-30000 psi; 

- : <0.25% FSO (H); <0.5% FSO (M); 

-     .  

-   : M30 (30mm3), M31-M32-M33 (40mm3); 

- ½-20UNF, M18x1.5  ;    ; 

-   15-5 PH  .  GPT+ ; 

- 17-7 PH    GPT+     

100bar-1500psi; [11] 

 

  ,     ,  

   -  ZDF3-28A7.5L-400-

S3  400  (  9). 

 

https://privod-220.ru/g16063321-gipoidnye-motor-reduktory
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https://privod-220.ru/g16063321-gipoidnye-motor-reduktory
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      : 

 

u (t) = P + I + D = Kp e (t) + Ki ∫e (t) dt + Kd de (t)/dt          (1)  

 

u (t) –   ; 

P –  ; 

I –  ; 

D –  ; 

Kp -   

Ki —   

Kd –   

e (t) –   

 

 -  

  -         

-    . 

 — P (t) = Kp * e (t)                                                      (2) 

      

.    ,     

,       

 . 

      

  .     

  ,     

 ,    , 

      .  

   Kp   

,        

. 

 – I (t) = Ki ∫e (t) dt            (3)  
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 SimInTech       
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      Linux,  

      Windows   Linux. 
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initialization 
  AVKLG = 0; 
  AVKLZH = 0; 
  AO = 0; 
end; 
const Pnach = 1.5e5; 
const Dg1 = 50/1000; // 50    
const Z1  = 0.7; // ,       
VV = GasComp_0._Volume; 
PGAZ = Node_5._P; 
PZHID = Node_3._P; 
var Pvh = Pnach, 
wnas = 0.0; 
wnas = min(1.0, wnas + 0.3); 
if ((qqq=0) or (CC = 3)) then  
begin  
 Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0; ZVod = 0;   ZRozl = 0; 
 PodG = 0;   SSS=1; CSA = 0; CSB = 0; CSC = 0; VklDvig = 0; 
 end;  
//   A 
//    
if A*SSS = 1 then 
begin 
Zmos = 100;  ZGK = 100;  PodZH = 100; CSA = 1; 
end; 
//   
if CSA = 1 then 
begin 
if ((Zmos=100)and(VV>0.01)) then SSS = 0 
if ((Zmos=100)and(VV>0.01)) then Sliv = 100 
if ((Zmos=100)and(VV>0.01)) then ZGK = 0 
if ((Zmos=100)and(VV>0.01)) then PodZH = 0 
if ((Zmos=100)and(VV>0.01)) then Zmos = 0 
if ((Sliv=100)and(VV>0.01)) then Zvozd = 100 
if ((Zvozd=100)and(VV>0.01)) then PodG = 100 
if ((Zvozd=100)and(VV>0.01)) then CSA = 2; 
end; 
//   
if CSA = 2 then 
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begin 
if ((Zvozd=100)and(VV<0.001)) then Zvod = 100; 
if ((Zvozd=100)and(VV<0.001)) then ZGK = 100 
if ((Zvozd=100)and(VV<0.001)) then PodZH =100 
if ((Zvozd=100)and(VV<0.001)) then ZVod =100 
if ((Zvozd=100)and(VV<0.001)) then Zvozd = 0; 
if ((Zvozd=0)and(VV<0.001)) then PodG = 0; 
if ((Zvozd=0)and(VV<0.001)) then Sliv = 0; 
if ((Zvozd=0)and(VV<0.001)) then CSA = 3 
end; 
//   
if CSA = 3 then 
begin 
if ((Zvod=100)and(VV>0.01)) then Sliv = 100; 
if ((Zvod=100)and(VV>0.01)) then PodZH = 0; 
if ((Zvod=100)and(VV>0.01)) then Zvod = 0; 
if ((Zvod = 0)and(VV>0.01)) then ZPar = 100; 
if ((ZPar=100)and(VV>0.01)) then PodG = 100;  
if ((ZPar=100)and(VV>0.01)) then CSA = 4 
end; 
if CSA = 4 then 
begin 
if ((ZPar=100)and(VV<0.001)) then  CSA = 5; 
end; 
//   
if CSA = 5 then 
begin 
Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0;  ZVod = 0;   ZRozl = 0; 
 PodG = 0;  VklDvig = 1; CSA = 0; 
end; 
 
//   B 
//    
if B*SSS = 1 then 
begin 
Zmos = 100;  ZGK = 100;  PodZH = 100; CSB = 1; 
end; 
//   
if CSB = 1 then 
begin 
if ((Zmos=100)and(VV>0.01)) then SSS = 0 
if ((Zmos=100)and(VV>0.01)) then Sliv = 100 
if ((Zmos=100)and(VV>0.01)) then ZGK = 0 
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if ((Zmos=100)and(VV>0.01)) then PodZH = 0 
if ((Zmos=100)and(VV>0.01)) then Zmos = 0 
if ((Sliv=100)and(VV>0.01)) then Zvozd = 100 
if ((Zvozd=100)and(VV>0.01)) then PodG = 100 
if ((Zvozd=100)and(VV>0.01)) then CSB = 2; 
end; 
//   
if CSB = 2 then 
begin 
if ((Zvozd=100)and(VV<0.001)) then Zvod = 100; 
if ((Zvozd=100)and(VV<0.001)) then ZGK = 100 
if ((Zvozd=100)and(VV<0.001)) then PodZH =100 
if ((Zvozd=100)and(VV<0.001)) then ZVod =100 
if ((Zvozd=100)and(VV<0.001)) then Zvozd = 0; 
if ((Zvozd=0)and(VV<0.001)) then PodG = 0; 
if ((Zvozd=0)and(VV<0.001)) then Sliv = 0; 
if ((Zvozd=0)and(VV<0.001)) then CSB = 3 
end; 
//   
if CSB = 3 then 
begin 
if ((Zvod=100)and(VV>0.01)) then Sliv = 100; 
if ((Zvod=100)and(VV>0.01)) then PodZH = 0; 
if ((Zvod=100)and(VV>0.01)) then Zvod = 0; 
if ((Zvod = 0)and(VV>0.01)) then ZPar = 100; 
if ((ZPar=100)and(VV>0.01)) then PodG = 100;  
if ((ZPar=100)and(VV>0.01)) then CSB = 4 
end; 
//  
if CSB = 4 then 
begin 
if ((ZPar=100)and(VV<0.001)) then ZGK = 100; 
if ((ZPar=100)and(VV<0.001)) then ZPar = 0; 
if ((ZPar=0)and(VV<0.001)) then PodG = 0; 
if ((ZPar=0)and(VV<0.001)) then Sliv = 0; 
if ((ZPar=0)and(VV<0.001)) then ZRozl = 100; 
if ZRozl = 100 then PodZH = 100; 
if ((ZRozl=100)and(VV>0.0496)) then CSB = 5; 
end; 
//   
if CSB = 5 then 
begin 
Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0;  ZVod = 0;   ZRozl = 0; 
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 PodG = 0;  VklDvig = 1; CSB=0; 
end; 
 
//   C 
//   
if C*SSS = 1 then 
begin 
ZGK = 100; PodZH = 100; ZRozl = 100; CSC = 1; 
end; 
if CSC = 1 then 
begin 
if VV>0.0496 then CSC = 2; 
end; 
//   
if CSC = 2 then 
begin 
Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0;  ZVod = 0;   ZRozl = 0; 
 PodG = 0;    VklDvig = 1;  
end; 
 
//   
if CC>0 and qqq>0 then  
begin 
//      
if ((PZHID > 400000) and (AVKLZH < 100)) then  AVKLZH = AVKLZH+0.1; 
if ((PZHID < 380000) and (AVKLZH > 0)) then AVKLZH = AVKLZH-0.1; 
//      
if ((PGAZ > 400000) and (AVKLG < 100)) then AVKLG = AVKLG+0.1; 
if ((PGAZ < 380000) and (AVKLG > 0)) then AVKLG = AVKLG-0.1; 
end; 
 
if (PZHID > 400000) and (AVKLZH > 99) then TZHID = 1; 
if PZHID < 380000 then TZHID = 0; 
 
if (PGAZ > 400000) and (AVKLG > 99) then TGAZ = 1; 
if PGAZ < 380000 then TGAZ = 0; 
 
if AOZH = 1 then 
begin  
 Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0;  ZVod = 0;   ZRozl = 0; 
 PodG = 0; CSA = 0; CSB = 0; CSC = 0; VklDvig = 0; AVKLZH = 1; 
 end; 
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if AOG = 1 then 
begin  
 Zmos = 0;   PodZH = 0;  ZGK = 0;    Sliv = 0; 
 ZPar = 0;   ZVozd = 0;  ZVod = 0;   ZRozl = 0; 
 PodG = 0; CSA = 0; CSB = 0; CSC = 0; VklDvig = 0; AVKLG = 1; 
 end;  
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initialization 
Button.Value = 0; 
Button1.Value = 0; 
Button2.Value = 0; 
end; 
 
V = VV*1000; 
t= time; 
CC = RadioGroup.Value;  //            
qqq = Button.Value;   //     
ZAG = Button1.Value;   
ZAZH = Button2.Value;   
TextLabel12.Text = "P = " + PGAZ; 
TextLabel13.Text = "P = " + PZHID; 
TextLabel11.Text= "V = " + V; 
 
ID1.color = 16777215 
if ZPar > 0 then ID1.color = 65280; 
 
ID2.color = 16777215 
if ZVod > 0 then ID2.color = 65280; 
 
ID3.color = 16777215 
if ZMos > 0 then ID3.color = 65280; 
  
ID4.color = 16777215 
if ZRozl > 0 then ID4.color = 65280; 
 
ID5.color = 16777215 
if ZVozd > 0 then ID5.color = 65280; 
 
ID6.color = 16777215 
if KDvig < 0 then ID6.color = 65280; 
 
ID7.color = 16777215 
if PGAZ > 500000 then ID7.color = 255; 
 
ID8.color = 16777215 
if PZHID > 500000 then ID8.color = 255; 
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