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The power at the load RL =100ohms on the diagram is sought.

We apply the finite difference method to solve two coupled differential equations for the currents I1 and I2.

The results,I1,I2 and  I2**2*Rload , are plotted and the FORTRAN code employed is given.

In the example worked below C=3e-3 F , the inductance  L= 0.2H , and the two resistance are R=20ohms , Rload =100 ohms.
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The finite difference solutions of eqs (2) and (4) are
i1(n) =i1(n-1) +

                 (dt/R) *(  (dV/dt)n-1 –( i1(n-1) –i2(n-1) )/C  )       (5)

i2(n)=i2(n-1) +

     (dt/L)*[-Rload*i2(n-1)-( R*i1(n-1) - V(t-dt)    ) ]    .       (6)

The time scales in the problem are examined through the two  FORTRAN declarations

tsmall=amin1(r*c,Rload*c,sqrt(Lh*c),Lh/r,Lh/Rload)

tlarge=amax1(r*c,Rload*c,sqrt(Lh*c),Lh/r,Lh/Rload) .

The integration strip  dt must be  to be small compared to tsmall.

source period, number of cycles=  0.0166662745  18.0004234

 dt,nstep,tsmall,tlarge=  4.80000017E-005 5000  0.00200000009  0.300000012
In this print out we see that dt 4.8e-5 seconds while tsmall=2e-3 seconds. Another time scale to keep in mind is that the steady state will be achieved when t approaches tlarge=0.30 seconds.

The plots given   are for the interval     .15 s <t < .25 s 
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Fortran code

c average power ,phi in degrees

      real Lh

      data v0,C,Lh, R, Rload,omega ,phi/150.,3.e-3 ,0.2,20.,100.,

     $ 377.,30./

      data nstep/5000/

      v(t)=v0*cos(omega*t+phi)

      dvdt(t)=-omega*v0*sin(omega*t+phi)

      fx(t,x,y)= (dvdt(t) -(x-y)/c)

      fy(t,x,y)= -rload*y-(r*x-v(t))

      pi=2.*asin(1.)

      phi=phi*(pi/180.)

      tsmall=amin1(r*c,Rload*c,sqrt(Lh*c),Lh/r,Lh/Rload)

      tlarge=amax1(r*c,Rload*c,sqrt(Lh*c),Lh/r,Lh/Rload)

      ti=.06

      tf=.30

      dt=(tf-ti)/float(nstep)

c      nstep=int(tf/dt)

      kprint=int(float(nstep)/400.)

      kount=kprint

curent on the left hand side (LHS) is called x  , current on the RHS y

      x0=0.

      y0=0.

      tau=2.*pi/omega

      print*,'source period, number of cycles=',tau,tf/tau

      print*,'dt,nstep,tsmall,tlarge=',dt,nstep,tsmall,tlarge

      print *,'instataneous power at the load '

      print*,  '    '

      do 10 i=1,nstep

      t=dt*float(i)

      x1=x0+(dt/R)*fx(t-dt,x0,y0)

      y1=y0+(dt/Lh)*fy(t-dt,x0,y0)

      if(i.eq.kount)then

      if(t.le..25.and.t.ge.0.15)print 100, t ,x1 ,y1,y1**2*rload

      kount=kount+kprint

      endif

      x0=x1

      y0=y1

10    continue

100   format(1x,'t,amp1,amp2,Pload(watts)=',4(3x,e10.3))

      stop

      end

