3D Flow-Field:
The structure for how instantaneous data is output into files, is presented in Fortran. It is plot 3-D format.

  OPEN(unit=1,  FILE="Grid.xyz",   form="unformatted")
      write (1)       nptsx,  nptsy,  nptsz
      write(1)       (((x(i,j,k),   i=1,nptsx),   j=1,nptsy),   k=1,nptsz),     &
                           (((y(i,j,k),   i=1,nptsx),   j=1,nptsy),   k=1,nptsz),     &
                           (((z(i,j,k),   i=1,nptsx),   j=1,nptsy),   k=1,nptsz)	
  close(1)

  OPEN(unit=1,  FILE=”Flow-???????.q”,   form="unformatted")
      write(1)   nptsx,  nptsy,   nptsz
      write(1)   0.d0,   0.d0,   0.d0,   0.d0      !Dummy variables for Plot 3d format 
      write(1)   (((( qn(ivar,i,j,k),  i = 1, nptsx ),   j = 1, nptsy ),  k = 1, nptsz ),   ivar = 1, 5 )
  close(1)

Where:
· nptsx, nptsy, and nptsz are the total number of points in the x, y, and z directions, respectively. 

· x(i,j,k), y(i,j,k), z(i,j,k) are arrays for the x, y, and z coordinates for the point at i, j, k (i –-direction, j –-direction, k –-direction, the directions in computational space), non-dimensionalized by the jet radius. 

· Filename for the flow-field is “Flow-???????.q”, where ??????? is the 7-digit zero-padded iteration. For example, if the iteration is 123, the file would be “Flow-0000123.q”. 

· qn(ivar,i,j,k) is the array of non-dimensionalized conservative variables at each point i, j, k. , , , , and  for ivar = 1, 2, 3, 4, and 5 respectively. All quantities are non-dimensionalized using the jet inflow density and velocity:

	(using * to represent dimensional quantities and j to represent jet inflow quantities). 






FWH File Format:
I will use the term “surface” to refer to one complete FWH integration domain, and the term “face” to refer to each individual side of the complete surface. A typical FWH surface is shown below. Notice that there are 5 faces (there is no face on the inflow side). 
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Faces of the FWH surface lie along planes of a constant grid index. The index boundaries are ibegin and iend for the -index, jbegin and jend for the -index, and kbegin and kend for the-index. The faces are numbered as: 


	Face Outward Normal Direction
	Face Number

	
	2

	
	3

	
	4

	
	5

	
	6




Every set number of iterations, the following output statements (one file for each face) are called and the data is appended to the file. To read the data in, the read statements need to be inside a loop that iterates over the total number of output steps. 

i = iend      !face 2 
open(unit=1,   file=”fwhsurf1-02.dat”,  form='unformatted',  status=’append’)
write(1) (((q(ivar,i,j,k),  ivar=1,5),  j = jbegin, jend),  k=kbegin,  kend)
close(1)

j = jbegin    !face 3 
open(unit=1,  file=”fwhsurf1-03.dat”,  form='unformatted',  status = ‘append’)
write(1)   (((q(ivar,i,j,k),   ivar=1,5),    i=ibegin,  iend),  k=kbegin,  kend)
close(1)
   
j = jend    ! face 4
open(unit=1,  file=”fwhsurf1-04.dat”,  form='unformatted',  status = ‘append’)
write(1)   (((q(ivar,i,j,k),   ivar=1,5),    i=ibegin,  iend),  k=kbegin,  kend)
close(1)

k = kbegin    !face 5 
open(unit=1, file=” fwhsurf1-05.dat”,  form='unformatted',  status = ‘append’)
write(1) (((q (ivar,i,j,k),   ivar=1,5),   i = ibegin,  iend),  j = jbegin,  jend)
close(1)

k = kend    ! face 6 
open(unit=1, file=” fwhsurf1-06.dat”,  form='unformatted',  status = ‘append’)
write(1) (((q (ivar,i,j,k),   ivar=1,5),   i = ibegin,  iend),  j = jbegin,  jend)
close(1)


· The variable q here, is the same as the conservative variables array qn used before, except the energy  is replaced with the static pressure, . Therefore, ivar = 1, 2, 3, 4, and 5 refer to , , , and , all non-dimensionalized the same way as before. 

· The LES code is capable of outputting data for multiple FWH surfaces at the same time. This is the number immediately after “fwhsurf” in the file names. If there’s only one surface, the number is 1. The second number (after the dash) indicates which face the file represents. 

For the case that will be forwarded to you soon, ibegin = 11, iend = 256, jbegin = kbegin = 23, and jend = kend = 106. Furthermore, the non-dimensional time step between subsequent output calls, is given by 0.05, and the total number of time steps in each file will be 10,000. 
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