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ON THE FLOW AND PRESSURE FIELDS AROUND
THREE DIMENSIONAL PRISMS

By Yoshihito TANIIKE, Yasuo OKUDA and Toshihivo IWATANI

Synopsis

An experimental investigation of the vortical structure formed by the separated shear
layer around square section prisms of various aspect ratios in a smooth-wall turbulent
boundary layer is described. Measurements on the mean and fluctuating pressure distribu-
tions on the body and floor surfaces, including the simultaneous pressure measurements of
several points have been presented. A flow visualization using a dry-iced mist has also been
carried out to clarify the position of the first vortex formation, vortex street spacings and the
convection velocity for the prisms of various heights. Experimental data are collected to
examine the vortical structure in the wake such as a vortex strength and a core length by
transforming the pressure field on the body and floor surfaces into the vorticity field using a
simple Rankine vortex representation as the basic frame work of a vortex model.
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Fig. 2. Amplitude and phase responses of the pressure sensing system.
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Fig. 3(a, b). Mean(a) and fluctuating(b) pressure distributions on the body surfaces of the

prisms.
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Fig. 4(a, b). Mean(a) and fluctuating(b) pressure distributions on the floors around the

prisms.
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Table 2. Vortex spacings and the con-
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Fig. 6(a, b). Vortex street configuration; a)

path, b) mean potision.
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when H/B=4, Cux(z)ocexp(—7.012) at leading edge (2-a)
Co(z)ocexp(—9.362) at rear surface (2-b)
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Fig. 7(a, b, ¢). Time records of the pressure fluctuations on the leading edge(a), the rear
surface(b) and the rear floor(c).

Fig. 8. Pressure drop distributions on the side and rear surfaces obtained from the
simultaneous pressure measurements.
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Fig. 9. Pressure drop distributions on the rear floors comparing with the model prediction.
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yEIAENC 0.179B ORI T > LRIEADOMNBEEZRL, ~HASRE v #iER T, 28, HbofRiconT
BB THRRS,

H/B=1Dk &, AR EV x=107B 05K &, C, BiZiZ—RRiIcDH L, £ OHMHED/NX L
%%, x=1.07B OFNBVTIE, y=0714B ThFELB/MER L %, L7285 T, ZOMECHOEOK
RBESN2, BWTFTF2 T CIHsBLTEITLES, H/B=2, 4ixhk3k, C, ORHRRIIL bIT
H5y OMBCHECEB/MER LY, ZhAd BRI ONTENDEET 3, BMER £ 3 C, OB B
OHRLBEET 2 LEZ2 55 DT, BYAREEROIZIZRLEECHRINZESRT & & sl
SEE o TWETFH, G 05fair s bSPTIR S, 272, AP OELHZICORT C, DB/IMEL
EBHED G 3R E B3 (HHMER/NER2) 2epd, WRAETE &b THEHBL TwL 2 by
%,

BL, ZZwRLE C, 0N ZENEEEE D 5L :—fliBE s, C, of/IMEL LD y DB
BHETZ2bDHH 5, TITRE/IMER L2HEORLLVHOEFICED LiFl, &8, x=1.07B 0Fl
<3, H/B=2, 4 £ b2 C, DfB/IMED y=—0.179B OAIE Iz H 58, ZhiZAROERFIIG CRIEL 7
RNMBER T 2BOFLETRT .

6. EHEH,LIBESZ~DOER

5B R L 2RE L OENETERSE C, 08H» 5, TREICB D 3 /OME s T T VEL TA 5, KEf
ETRERFKECL VBN BEREETICRY, BRANWZE\ORS KEICEREICR %, x=143B, 2.14B %
D C, DE/ME BT 25 FED S, WO 27 RUBIC L VRSN RIS 2K LIKET 5, Shaefer et
al'®, Davies® iI, 2 RITHEL SHHE SN ZABEOME 2, RAUTR T YHAOREZNC B E 23 0L £
LTuREFEELZEZD2RTEOBESFBROM» SBOLALBRITELTVS (Wb 3 Hamel
Oseen D),

I'=T{1—exp(—1.26(#/76)")} (6)
ZZTh BREEOES, » ZROHLED S O, » IBRKOBBREL R TERE RO 7 OFER
oy TV

—7%, Hoffmannetal” i%, LA L 2 @EEE2ZEL -ARELZREL, ZOMI T2 RITERC X
H
I'<log » )
T%‘if‘lléo
T, BEOEEN NIV EREL L SZBESNIRLHEE THLOEARMN L Rankine DESWTZ
DEPBBREEULTCHL, ZOLE, ZOWRDBITIZ
I'=nrie , r<n
I'=miw=0L, r>nr } ®)
THERbEND, I % wit, TRLZTARESEOEE, RO 7T OXERVEE (253 2RbT. 72,
B O ue 13,

we=TI27r 9)
TELENS, SOXHEHBORBRE DI NS, us &k p L OBFER
oplor = pudlr (10)

PRAVLE, EASLAESEEUOIL LB TES, UEOFETRDLENETESR C, L BE DB

— 11 —



410 HAP KR ESR $£32FB-1 F¥1, 4 (1989)

Table 3. Vortex strength and core radius varied with aspect ratio and position
in the wake

H/B 2 4 2-D
x/B 1.07 1.43 2.14 1.07 1.43 214 |6
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Fig. 10. Sketch of the vortical structure behind the prism.
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