Компьютерная программа для расчета магнитного поля электромагнитного датчика скорости

program MODEL MAGNITNOGO POLA;

uses CRT, MAHT;

var

n,m: longint;

teta1,r1,fi1,hr,hfi,hteta:real;

function stepen(g: real, w:integer): real;

var i:integer;

begin


stepen:=1;

for i:= 1 to w do

stepen:= stepen*g;

end;

function fact(y:integer): longint;

var i:integer;

begin


fact:=1;

for i:= 1 to y do

fact:= fact*i;

end;

function vesovoy(nn,mm:integer): real;

const

nQ=19;

nfi=19;

var

l,j,r,a,k3:integer;

Q,px1,px2,a1: real;

begin


for l:= 0 To nQ – 1 do

for j:= 0 To nfi – 1 do 

begin


Q:= (3.14 * l) / (nQ - 1);

px1:= 0;

px2:= 0;

For r:= 0 to nn div 2 do 

begin


k3:=1;


For a:= 0 To mm – 1 do

    

k3:= k3 * (nn - 2 * r - a);

px1:=(k3*stepen(-1,r)*fact(2*nn-2*r)*stepen(cos(Q),(nn-2*r-mm)))/(fact(r)* fact(nn-r)* fact(nn-2*r)*stepen(2,nn))+px1;



end;



px2:=stepen(sin(Q),mm div 2)*px1;

a1:= Hr[l,j]* px2 * Sin(Q) * Cos(((-1) * mm * 3.14 * j) / nfi) + a1;


end;

vesovoy:=((2*nn+1)*fact(nn-mm)*stepen(0.05,nn+2)*3.14*a1)/(2*(nn+1)*fact( nn+mm)*nQ*nfi);

end;

function lezhan(arg1:real;n4,m4:integer):real;

var

r,a,k3:integer;

px1: real;

begin

For r:= 0 to n4 div 2 do 

begin

k3:=1;

For a:= 0 To m4 – 1 do

    
k3:= k3 * (n4 - 2 * r - a);

px1:=(k3*stepen(-1,r)*fact(2*n4-2*r)*stepen(cos(arg1),(n4-2*r-m4)))/(fact(r)* fact(n4-r)* fact(n4-2*r)*stepen(2,n4))+px1;


end;


lezhan:=stepen(sin(arg1),m4 div 2)*px1;

end;

function proizv_lezhan(arg:real;nnn,mmm:integer):real;

var

r,a,k3,k4:integer;

px1a,px1b: real;

begin

For r:= 0 to nnn div 2 do 

begin

k3:=1;

k4:=1;

for a:= 0 To mmm – 1 do

    

k3:= k3 * (nnn - 2 * r - a);

for a:= 0 To mmm do

    

k4:= k4 * (nnn - 2 * r - a);

px1a:=(k3*stepen(-1,r)*fact(2*nnn-2*r)*stepen(cos(arg),(nnn-2*r-mmm)))/(fact(r)* fact(nnn-r)* fact(nnn-2*r)*stepen(2,nnn))+px1a;

px1b:=(k4*stepen(-1,r)*fact(2*nnn-2*r)*stepen(cos(arg),(nnn-2*r-(mmm+1))))/(fact(r)* fact(nnn-r)* fact(nnn-2*r)*stepen(2,nnn))+px1b;



end;

proizv_lezhan:= mmm *stepen(Sin(arg),mmm - 1) * Cos(arg) * px1a - px1b* stepen(Sin(arg), mmm + 1);

end;

begin

read(r1,teta1,fi1);

for n:=0 to 40 do

for m:= 0 to n do

begin

hr:= vesovoy(n,m)*(n+1)*stepen(r1,-n-2)*lezhan(cos(teta1),n,m)*cos(m*fi1)+ hr;

hteta:= vesovoy(n,m)* stepen(r1,-n-2)* proizv_lezhan(cos(teta1),n,m)* cos(m*fi1)+ hteta;

hfi:= vesovoy(n,m)* stepen(r1,-n-2)*m*lezhan(cos(teta1),n,m)*sin(m*fi1)/ sin(teta1)+ hfi;


end;


write(hr,hteta,hfi);

end.

Компьютерная программа для расчета электрического поля электромагнитного датчика скорости

program MODEL ELECTRICHESKOGO POLA;

uses CRT, MAHT;

var

n,m: longint;

teta1,fi1,r1,er,efi,eteta,vr,vteta,vfi:real;

function stepen(g: real, w:integer): real;

var i:integer;

begin


stepen:=1;

for i:= 1 to w do

stepen:= stepen*g;

end;

function fact(y:integer): longint;

var i:integer;

begin


fact:=1;

for i:= 1 to y do

fact:= fact*i;

end;

function vesovoy(nn,mm:integer): real;

const

nQ=19;

nfi=19;

var

l,j,r,a,k3:integer;

Q,px1,px2,a1: real;

begin


for l:= 0 To nQ – 1 do

for j:= 0 To nfi – 1 do 

begin


Q:= (3.14 * l) / (nQ - 1);

px1:= 0;

px2:= 0;

For r:= 0 to nn div 2 do 

begin


k3:=1;


For a:= 0 To mm – 1 do

    

k3:= k3 * (nn - 2 * r - a);

px1:=(k3*stepen(-1,r)*fact(2*nn-2*r)*stepen(cos(Q),(nn-2*r-mm)))/(fact(r)* fact(nn-r)* fact(nn-2*r)*stepen(2,nn))+px1;



end;



px2:=stepen(sin(Q),mm div 2)*px1;

a1:= Hr[l,j]* px2 * Sin(Q) * Cos(((-1) * mm * 3.14 * j) / nfi) + a1;


end;

vesovoy:=((2*nn+1)*fact(nn-mm)*stepen(0.05,nn+2)*3.14*a1)/(2*(nn+1)*fact( nn+mm)*nQ*nfi);

end;

function lezhan(arg1:real;n4,m4:integer):real;

var

r,a,k3:integer;

px1: real;

begin

For r:= 0 to n4 div 2 do 

begin

k3:=1;

For a:= 0 To m4 – 1 do

    
k3:= k3 * (n4 - 2 * r - a);

px1:=(k3*stepen(-1,r)*fact(2*n4-2*r)*stepen(cos(arg1),(n4-2*r-m4)))/(fact(r)* fact(n4-r)* fact(n4-2*r)*stepen(2,n4))+px1;


end;


lezhan:=stepen(sin(arg1),m4 div 2)*px1;

end;

function proizv_lezhan(arg:real;nnn,mmm:integer):real;

var

r,a,k3,k4:integer;

px1a,px1b: real;

begin

For r:= 0 to nnn div 2 do 

begin

k3:=1;

k4:=1;

for a:= 0 To mmm – 1 do

    

k3:= k3 * (nnn - 2 * r - a);

for a:= 0 To mmm do

    

k4:= k4 * (nnn - 2 * r - a);

px1a:=(k3*stepen(-1,r)*fact(2*nnn-2*r)*stepen(cos(arg),(nnn-2*r-mmm)))/(fact(r)* fact(nnn-r)* fact(nnn-2*r)*stepen(2,nnn))+px1a;

px1b:=(k4*stepen(-1,r)*fact(2*nnn-2*r)*stepen(cos(arg),(nnn-2*r-(mmm+1))))/(fact(r)* fact(nnn-r)* fact(nnn-2*r)*stepen(2,nnn))+px1b;



end;

proizv_lezhan:= mmm *stepen(Sin(arg),mmm - 1) * Cos(arg) * px1a - px1b* stepen(Sin(arg), mmm + 1);

end;

begin

read(r1,teta1,fi1,vr,vteta,vfi);

for n:=0 to 40 do

for m:= 0 to n do

begin


er:= (vesovoy(n,m)* stepen(r1,-n-2)*m*lezhan(cos(teta1),n,m)*sin(m*fi1)/ sin(teta1) )*(vteta-vteta*stepen(0.05/r1,3)*sin(teta1/2))- vesovoy(n,m)* stepen(r1,-n-2)* proizv_lezhan(cos(teta1),n,m)* cos(m*fi1)*vfi+er;


eteta:= vesovoy(n,m)*(n+1)*stepen(r1,-n-2)*lezhan(cos(teta1),n,m)* cos(m*fi1)*vfi-(vr- vr*stepen(0.05/r1,3)*cos(teta))* vesovoy(n,m)* stepen(r1,-n-2)*m*lezhan(cos(teta1),n,m)*sin(m*fi1)/ sin(teta1)+eteta;


efi:= (vr- vr*stepen(0.05/r1,3)*cos(teta))* vesovoy(n,m)* stepen(r1,-n-2)* proizv_lezhan(cos(teta1),n,m)*cos(m*fi1)-(vteta-vteta*stepen(0.05/r1,3)* sin(teta1/2))* vesovoy(n,m)*(n+1)*stepen(r1,-n-2)*lezhan(cos(teta1),n,m)* cos(m*fi1)+efi;


end;


write(er,eteta,efi);

end.

ПРОГРАММА РАСЧЕТА СИЛОВЫХ ЛИНИЙ

Uses graph,crt;

{-------------------------------------------------}

Var Device,Mode                          :integer;

    a,i,j,x1,x2,y1,y2,y3,y4,xs,ys,r,r1   :longint;

    CoA,CoB,SiA,SiB,Kp,Km,k,d,s          :real;

    Bx,By,dx,dy,dm                       :real;

    x,y,rr,deltaX,deltaY,xx,cou          :longint;

{-------------------------------------------------}

label 1,2;

Begin

 Device:=0;

 {attention - you should specify------------------}

 {graphics drivers library location---------------}

 {you must change'e:\antony\bgi' to your directory}

 InitGraph(Device,Mode,'путь к модулю');

 SetLineStyle(256,1,1);

 {***********************************************************************}

          {following coefficients you can vary and see results}

 k:=0.3;  {-small/large coil curls ratio    }

          {-more correct - sum current ratio}

 d:=0.75; {-small/large coil diameter ratio}

 s:=0.05; {-axis shift}

 {***********************************************************************}

 xs:=Round(GetMaxX/10);

 ys:=Round(GetMaxY/2);

 r:=Round(ys/2);

 r1:=Round(d*ys/2);

 xx:=Round(s*ys);

 {large coil drawing - red color-----------------------------------------}

 for i:=1 to 5 do

 begin;

 SetColor(12);

 circle(xs,ys-r,i);

 circle(xs,ys+r,i);

 end;

 {small coil drawing - blue color----------------------------------------}

 for i:=1 to 5 do

 begin;

 SetColor(9);

 circle(xs+xx,ys-r1,i);

 circle(xs+xx,ys+r1,i);

 end;

 SetColor(15);

 {vertical scanning - start points for field power lines-----------------}

 for j:=0 to r-5 do

 begin;

      x1:=xs+1;

       y3:=ys-j;{-down from axis-}

       y1:=ys+j;{-up from axis---}

       for i:=1 to 100 do

           begin;

           {large coil field calculation=================================}

           x:=x1-xs;

           y:=ys-y1;

           rr:=r;

           {common coefficients calculation}

           Kp:=Abs((x*x)+((rr+y)*(rr+y)));

           Km:=Abs((x*x)+((rr-y)*(rr-y)));

           {sin calculation}

           {and Y-component}

           SiA:=x/(sqrt(Kp));

           SiB:=x/(sqrt(Km));

           By:=SiB/Km-SiA/Kp;

           {cos calculation}

           {and X-component}

           CoA:=(rr+y)/(sqrt(Kp));

           CoB:=(rr-y)/(sqrt(Km));

           Bx:=CoA/Kp+CoB/Km;

           {saving results}

           dx:=Bx;

           dy:=-By;

           {small coil field calculation=================================}

           rr:=r1;

           x:=x-xx;

           {common coefficients calculation}

           Kp:=Abs((x*x)+((rr+y)*(rr+y)));

           Km:=Abs((x*x)+((rr-y)*(rr-y)));

           {sin calculation}

           {and Y-component}

           SiA:=x/(sqrt(Kp));

           SiB:=x/(sqrt(Km));

           By:=SiB/Km-SiA/Kp;

           {cos calculation}

           {and X-component}

           CoA:=(rr+y)/(sqrt(Kp));

           CoB:=(rr-y)/(sqrt(Km));

           Bx:=CoA/Kp+CoB/Km;

           {sum of two coils fields}

           dx:=dx-k*Bx;

           dy:=dy+k*By;

           dm:=sqrt(dx*dx+dy*dy);   {module}

           {vector scaling for error decreasing  }

           {to avoid field power lines distortion}

           {especially located near axis         }

           for a:=5 to round(1000/(j+1)) do

           begin

                deltaX:=round(a*dx/dm);

                deltaY:=round(a*dy/dm);

                if deltaY<>0 then goto 2;

           end;

           {-------------------------------------------------------------}

2:         x2:=x1+deltaX;        {new coordinate X-----------------------}

           if x2<xs then x2:=xs; {cutting off lines on the left of coils }

           y2:=y1+deltaY;        {new coordinate Y up--------------------}

           y4:=y3-deltaY;        {new coordinate Y down------------------}

           Line(x1,y1,x2,y2);    {a piece of power line drawing----------}

           Line(x1,y3,x2,y4);    {a piece of power line drawing----------}

           x1:=x2;

           if x2=xs then goto 1; {stop if a line went back and rich coils}

           y1:=y2;

           y3:=y4;

         end;

 1:        continue;

 end;

 readln;

 CloseGraph;

End.

