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Application of Navier-Stokes CFD code FIVAD to
Structural Heat Conduction Problems

Kouichi TAKASAKI, Kunihiko OHTAKE, Satoru OGAWA

ABSTRACT

0 A Compressive Navier-Stokes CFD code FIVAD is currently utilized for numerical

simulation of heat conduction problems under aerodynamic heating. In this paper we will

describe the governing equations and its characteristics of AUSMDYV scheme which is

used in FIVAD, then show the structures of the code and finally present some computa-

tional results of test problems.

Key words: computational fluid dynamics, aerodynamic heating, structural analysis
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7200000000000
@ number = $1
@ count =1
while($count <= $number)
cp initcond.O0$count initcond
cp inittemp.0$count inittemp
echo "execute FIVAD."
cylcouple
# wait until FIVAD output file will exist.
@ endflg = 0
while($endflg == 0)
if(-e hwall.fvd) then
echo "FIVAD heatflux data exist."
@ endflg = 1
sleep 1
else
sleep 10
endif
end
cp hwall.fvd hwall0$count
# check new analysis or restart.
if($count == 1) then
cp new NeworRst
else
cp rest NeworRst
endif
# copy last time for ANSYS load step.
cp lasttime._O$count lasttime
echo ""make ANSYS logfile."
mkanslog
rm hwall.fvd
echo "execute ANSYS logfile."
ansys53 -p ANFL <heatflow.log> file.lst
# wait until ANSYS output file will exist.
@ endflg = 0
while($endflg == 0)

if(-e nodetemp.ans) then

echo "ANSYS temperature date exist."

@ endflg = 1
sleep 1
else
sleep 10
endif

end

goooooooooooooooo echo "translate ANSYS output file (nodetemp.ans)"
echo " to FIVAD input Tfile (celltemp.fvd)."

readanstemp
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mv nodetemp.ans nodetemp.0$count
@ count++

echo "copy celltemp.fvd to inittemp.0*."
cp celltemp.fvd inittemp.0$count

end

73UFIVADOODOOOOOOODOODO
ANSYSOOOOOOOOOoDOO0oooboooboooooo

program make_ansyslogfile

parameter(pi = 3.14159265,area = 0.0381*pi*0.5/44)
dimension hwall(44),hflowout(45)

open(l,file="hwall.fvd")
do i=1,44
read(1,*) hwall(i)
hwall(i) = hwall(i) * area
enddo

close(1)

do i=1,45
if (i .eq. 1) then
hflowout(i) = 0.5 * hwall(i)
elseif (i .eq. 45) then
hflowout(i) = 0.5 * hwall(i-1)
else
hflowout(i) = 0.5 * (hwall(i-D+hwall(i))
endif

enddo

open(0, file="heatflow.log")
write(0,*) "/batch®
write(0,*) "/prep7”
write(0,*) “resume,file,db"”
write(0,*) "finish”

write(0,*) "/solution*

open(l,file="NeworRst")
read(1,*) n
if (n .eq. 0) then
write(0,*) "antype,trans,new”
write(0,*) "toffst,0"
write(0,*) "ic,all,temp,294._4"
else
write(0,*) "antype,trans,rest”

endif

close(1)

write(0,*) “kbc,1*
open(l,file="lasttime™)
read(1,*) time
write(0,*) "time,",time
write(0,*) "deltim,0.01"
write(0,*) "autots,on”

close(1)

do i=1,45
if (i .eq. 1) then
n=1

elseif (i .eq. 45) then

n=2
else

n =i+l
endif

write(0,*) *f,",n,",heat, ", ,hflowout(i)

enddo

write(0,*) "solve”

write(0,*) "finish®

write(0,*) "/postl”

write(0,*) "/output,nodetemp,ans”
write(0,*) "prnsol,temp”
write(0,*) "/output,term”
write(0,*) "finish”

write(0,*) “exit”

end

7A0ANSYSOOODOOOOOOODOO

UrivADOOO0DOogoooboogoooooooobd

program readnodetemp
parameter(Nonode = 945)

real*8 nodetemp(Nonode) ,ntemp(45)

open(1,file = "nodetemp.ans®)

read(1,*)

read(1,*)

do i1=1,1000

do 1i=1,16

This document is provided by JAXA.



10

gooOoNsOOOFVADOOOOODOOOOOOOODOOOO

read(1,*)

enddo

do ii=1,39
n = n+l
read(1,*) node,nodetemp(n)
if ( n .eq. Nonode) then

goto 10

endif

enddo

enddo

continue

close(1)

do i=1,45

if (i .eq. 1) then

n=1

elseif (i .eq. 45) then

endif
ntemp(i) = nodetemp(n)
enddo

open(O,file = “celltemp.fvd™)

do i=1,44

write(0,fmt = "(el2.5)") 0.5*(ntemp(i) + ntemp(i+1))
write(*,fmt = "(el12.5)") 0.5*(ntemp(i) + ntemp(i+l))

enddo

close(0)

end
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