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O 1: Velocity development in the entrance region
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O 2: Mesh system between channels
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0 3: Flow chart for ¢ — w computer solution



O 1000000000

User Time (sec) | MOPS MFLOPS | VLEN V. Op. Ratio (%) | Bank (sec)

347637.312594 | 878.508580 | 348.500303 | 49.608194 | 90.274749 73546.704863

02001.00000000000000OC

User Time (sec) | MOPS MFLOPS | VLEN V. Op. Ratio (%) | Bank (sec)

281458.628457 231.857803 | 65.654693 | 247.156050 | 49.036853 475.109826
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do i=1,m do j=1,n
do j=1,n do i=1,m
a(i,j)=b(i,j)+c(i,j)  -—————- > a(i,j)=b(i,j)+c(i,j)
end do end do

end do end do

b0 obooobooobooob0o oooooobOooboooooob boooboo
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mainloop: do
do j =2, j1
do i =2, i1
w2 = (p(i,j+1)+pd(i,j-1))/dy2
w3 = (p(i+1,j)+pd(i-1,j))/dx2
pd(i,j) = (w2 + w3 - 2.xs(i,j) )/(2.%dxy2)
end do
end do
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0000000000000000000 m110m120m200
X(i)=X@{1)*0 +0 000000000000000000

mil = 1/(dx2*2.*dxy2)
ml2 = 1/(dy2*2.*dxy2)
m20 = 1/(2.*dxy2)

mainloop: do
do j =2, j1
do i =2, il



pd(i,j) =

+ p(i,j+1)*m12 + p(i+l,j)*mlil &
- 2.*s(i,j)*m20

end do

end do

pd(i,j-1)*m12 + pd(i-1,j)*mil &
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User Time (sec) | MOPS MFLOPS | VLEN V. Op. Ratio (%) | Bank (sec)
23481.657600 444.861815 | 231.344753 | 249.448949 | 99.086151 23.022738
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O 5: Dimensionless entrance length

Re 92% 98% 99% 99.9%
800 0.0153 0.0333 0.0424 0.0731
1000 0.0153 0.0331 0.0421 0.0748
1600 0.0156 0.0336 0.0427 0.0732
2000 0.0153 0.0331 0.0421 0.0747
Naito & Hishida [10] 0.0147 - - -
Bodia & Osterle [1] - 0.034 0.044 0.076
Collins & Schowalter [2] - 0.034 - -
Wang & Longwell [12] - 0.0335 - -

Han [4] - - 0.0396 -
Kiya, Fukusaku & Arie [9] - - 0.0445 -

O 6: Mesh system and CPU times(1)— SX-7

Re 10/J0 Loop(times) CPU time(sec)
(Revised program)

800 1000/100 21178 13848

- 1000/150 26820 21581

- 1000/200 34745 30088

- 1000/250 41231 33207

1000 1000/100 25059 12839 *

- 1000/150 26820 19058

- 1000/200 38122 35657

- 1000/250 48083 34454

1600 1000/100 36814 20479

- 1000/150 41364 29338

- 1000/200 48023 30642

- 1000/250 57863 51931

2000 1000/100 31201 25621

- 1000/150 37779 36483

- 1000/200 44086 42152

- 1000/250 47235 56319




O 7: Mesh system and CPU times(2)- SX-4

X

O 5: Re = 800

CPU time
Re 10/J0 T-steps  (Old program)
500b  1001/51 2,500,000 425h 33m
1000b  1001/51 3,400,000 450h 04m
2000b  1001/51 2,000,000 101h 46m
4000b  1001/51 2,900,000 408h 17m
700 201/101 1,400,000 518h 43m
1000c  1001/101 3,400,000  3,387h 28m *
1500 201/101 1,200,000 495h 45m
2000 201/101 1,500,000 499h 50m
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