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Fig.5 2-D and 3-D solutions in U-velocity profiles
at X=0.0 and 2.357 for Re=232.
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Fig.6 Profiles of U-velocity for different heights
at X=2.357 for Re=115 and 232.
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Fig.8 Profiles of W-velocity for different heights
at X=1.833 and 3.404 for Re=115.

frd, REHREO | 1] <3 OFPETIE
F0THD 2 KRN EAILE DM, flEE Jﬁ{%

Tt VRS ERIBEO/EZET 5, <IZANERTIE
AN R R R A D N SEFEIE L. TR
TN S IRNNEEL TS, Fig 9
g, EFREROFEHRAIO V-1 OfIEESLGE TS
BEEANY NV ERT, BRATIEERCD > TF
TR ERER D & < FANITHE AT 2 BNFRINEE
HHN. —H, FHMTIR < ERED SV ARG
AN D HRNAGRD 55, Tabb, ik BET %
TIEAT RIS R & < A OB D TN T72
ONTNBIENIN S, T ABEEREF v
EF EEELRRWRNTH 5, /5B, Fig If
DY — 7 QUL AT RIS D Uk DFF 2 7R
THDOTH O, HADHE RN S EAIZHE - TR
NBHZEEBRLTND,

Fig LOKROFig 11Hd, Re=231DFERERT . RelX
OINE #12 3 KT O EAGR /2D, PR
FHETH WD OHRNBEEL THWE DD N5,
T < IFERBED TR T < EAERD S FAT RS
D HENOHUT, HIEED S IFER A IR A0 D
FEAMBD SN, ER LXK D ICReBDOBMITL >
T 3RITHEMNBEEF I/ > TNB T ENGMSE, D



CIZATE HEEAMND 3 RTHMES 32— 3> an 17

18—
N Lo P
] ) 1) ] ) 4 L ]
channel : P :
part
084-t+-F-1-1-3-1-4-1-¢-
grooved ; IR BRI
1 t ] L 2 B U Y
pm ': 1] 1 1 ||||\\::
] 1 ] LI B D R R S Y Ay
1 L} t LI T N O O Y
0-0 T T -
3.0 4.0
18— T
. A A A NN
hannel 1 1 1 1 4 1 b1 14y
canna' t 1 LA R B B N A I R B B
part T N T T T T T O T TR R NN
® [ A I O O O B O B B B
1 1 1 f"lf"lf!?'?’
1 (] t 1 1 1 1 t t LAN S S T R B A |
t ] 1 t 1 1 ] 1 t 13 [ A
A A A
084--b-b-d-d-ddg i i bindgg
grooved: . . . . 4 ) N -
part P A RSN v
N : Iz
0-0- T T
3.0 40

Fig.9 Velocity vector plot on the Y-Z plane
at X=1.833 and 3.404 for Re=115.
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Fig.10 Profiles of W-velocity for different heights
at X=1.833 and 3.404 for Re=232.
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Three-Dimensional Numerical Simulation of Grooved Channel Flows

Koji KUNITSUGU and Tatsuo NISHIMURA

This study was performed to examine three-dimensional flow structures in a grooved channel by the finite
volume method. The three-dimensional effects are dominant near the side walls of the channel at low Reynolds
numbers. Spanwise spiraling flows developing from the side walls towards the symmetry plane of the channel
are identified in the groove part as the Reynolds number increases. A comparison of two- and three-dimensional
calculations reveals that the maximum streamwise velocity in the channel part is underpredicted in

the two-dimensional simulation, i.e., 10% reduction.
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