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Flow and Heat Transfer in Parallel Channel Attached with
Equally-Spaced Ribs, 3rd Report

( Numerical Results in the Range of Reynolds number from 150 to 850 )

Tomoaki KUNUGI and Takakazu TAKIZUKA
Division of High Temperature Engineering,

Tokai Research Establishment,JAERI

( Received June 17, 1581)

The computer code for analysing the flow and heat transfer
characteristics in a parallel channel with equally-spaced ribs,
which was reported in the previous paper with numerical results
in the range of Reynolds number from 10 to 250, was revised in
order to e¢liminate the wiggles of the solution of finite differ-
ence equation contained convective and diffusive terms by the
upwind-difference method. Using this code, numerical calculations

were carried out in the range of Reynolds number from 150 to 850.

The following wre the results obtained:

(1) The mean Nusselt number of a ribbed channel is about 10
at the upper wall and about 7.5 at the lower wall in the range
of Reynolds number from 150¢ to 850.

( 2) The upwind— difference method is useful.to eliminate the
wiggles of the solution of a finite difference equation contained

convective and diffusive terms.

Keywords; Numerical Calculations,Fluid Flow,Heat Transfer,
Parallel Channel, Equally-spaced Ribs,Wiggles,
Upwind-difference,Mean Nusselt Number,Reynolds
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Fig.l Parallel Channel Attached with Equally-spaced Ribs
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SUBROUTINE VORTEX(KN+KMyLN«LM}
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1ZETAZC(243) +ZETAL(TZ45)

COMMON/ BLK3 /?SI(T?!45)~PSIX(72)!PSIZ(T2-45)

COMMON/ BLK9 FIX+JY v IBaJS+DTaDTTy [TMAX4ACCP+ INWMX

COMMON/ BLEKLI1/0X DYy VOX VDY aDXXoDYY \DXY s YDXY+VOXXVDYY

1 VRE  VREPR +RDXY s VRDXY +SDXY A

COMMON/ BLKL3/ZIXXeIX14IX24IX30JS1vJS24JS3IB1WIB24IBIJYLJdY24JYY

DO 20 J=LNsLM

DO 10 I=gkN«KM
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ZETAL(I.J)=Z§Tﬂl(loJ)+0.5*DT*((—Al*Bl+A2!BZ)*VDXY*0.5+(C1*VDXX+
1C2*VDYY)iVREf(‘A3*B3*A4*B4)*VDXY*O-5*(C3*VDXX+C4*VDYY)*VRE)
10 CONTINUE
20 CONTINUE
RETURN
END

Fig.4 Subroutine VORTEX

SUBROUTINE UPW{ND(@l-A2|A3.A4‘[M.lN-JH-JN-IMZ-!NZ-JMZ'JNZ-I-J)
C
Canusn TRANSFORM RC THE UPWIND FORMULAS 3055295 3 5 5 56 33 30 30 35 38 0 00 5 3 0 0 00
C
IMeEIFIX(0,5%¢1,0-SIGN{1.0.A1)))+]
INR[FIX{=0,5%(1,0+SIGNC(1,0+AL)))+!]
IM=[FIXC0.5%#(1,0~SIGNC(L,0+A2)))+J
IN=FIX{=0,5#C1. 0+SIGNC1,0,A2)2)+J

iMI=m]FIX(0,5%(1,0=-51GN(1,0+A3)2)+1
JMZa=lFIX(0.5#{1,0=-S{GNC(1.0vAL4)))+J
INZ=I1FIX(=0,5%C1.0+SIGNC1,0+A3)3)+1
INZ=lF1X¢~0,5#(1,0+5]GN(1,0+A84)32+J
RETURN

END

Fig.5 Subroutine UPWIRD
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Re =150

15}~

D E F G

Fig.156 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 150 )

Re=200

o E F G

Fig.157 bistribution of Local Nusselt Number
at the Lower Wall ( Re = 200 )
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15 Re =250 i

10F

Nu

C D E F G
Fig.158 Distribution of Local Nusselt Number

at the Lower Wall ( Re = 250)

15_ Re=300 —

C D E F G

Fig.159 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 300 )
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Re =350

C D E F G
Fig.160 Distribution of Local Nusselt Number

at the Lower Wall ( Re = 350 )

15} Re=400 _

C D E F G
Fig.161l Distribution of Local Nusselt Number
at the Lower Wall ( Re = 400 )
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Re=45%0 ' 4

C D E F G

Fig.162 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 450 )

15} fle =500 i

C D E F G

Fig.163 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 500 )
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15} RE‘:550 —

C D E F G

Fig.164 Distribution of Local Nusselt Number
at the Lower Wall { Re = 550 )

15+ Re=600 N

c D E F g

Fig.165 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 600 )
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15— Re=650 -

Fig.166 Distribution of Local Nusselt Number
at the Lower Wall ( Re = 650 )

15} Re=700

Fig.167 . pistribution of Local Nusselt Number
at the Lower Wall ( Re = 700 )}
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151 Re=750 |

Fig.168 Distribution of Local Nusselt Number
: " at the Lower Wall ( Re = 750 )

Re = 800 _

Fig.169 Distributicon of Local Nusselt Number
at the Lower Wall ( Re = 800 )
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151 Re =850 _

Fig.170 Distribution of Local Nusselt Number
' " at the Lower Wall ( Re = 850 )
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Fig.171 Relation between Local Nusselt Numbers
and Reynolds Numbers
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Fig.172 Relation between Mean Nusselt Numbers
and Reynolds Numbers
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Fig.173 Relation between Mean Nusselt Numbers
and Reynolds Numbers
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Fig.174 Relation between Location of Separation Points
and Vortex Centers and Reynolds Numbers
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Fig.175 Relation between Location of Reattach Points
and Vortex Centers and Reynolds Numbers
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