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An Investigation of the Flow around a Permeable Three-dimensional
Body on the Plate

(Ist Report, The Pressure Distribution and the Estimation of the Drag)

Hidemi Yamapa, Masahiro Furuva, Hideo Osaka and Yoshiro KAGEYAMA

Abstract

Measurements were made of the surface pressure around the permeable three-dimensional body having a
various open area ratio set into a flat plate turbulent boundary layer, and flow patterns also have been ob-
served by the oil film method and the smoke wire method. The value of open area ratio 8 were varied
for 0< A< 0.456 and the boundary layer characteristics were changed for two cases.

The stagnation point on the front surface of the body was found to be depend on the value of boundary
layer thickness. The strength of horse-shoe vortex was weakened with increasing the value of open area
ratio. A tendency of the drag coefficient evaluated from the pressure difference acting on both front and
rear permeable walls showed an abrupt change at a §of about 0.25.
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Fig. 1 Sketch of the model placed in the measuring
section, showing coordinate system.
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Fig. 2 Permeable body model and it’s value of open
area ratio.

Vol. 34 No. 1 (1983)

s KIRFME « R IT5RD

A% 50mm D HET, BEE 1L.5mm OEENFHRIC
LRIV TVS., £TOMEICE, FOMBRE—
BENDEHOERL, KHLHEZE 2mm O MFLE HEBE
HAIE UL BY, LOBAEE(IEZ LKL DEA
HORRZSEHFO=F v2ME L. CORMEOK
B i3, MILOHfLMBERED T 5 —2DHILD
HEOHAAGLERL. WRIEEGOHONFELLE
BAH&DH, FThAimBRhAmE BERICEEXIH
BUL. CoOR JIEEMEIC T 5 WEOHERRI
0.0082T, FIE LXFEIIENSOLEDNS.

2.3. EAHAE

MR D OFENIBORT- WA AT ER N
%o, Pk 5 RE T R UM ik i o [E 4 2 BLE
L. BIGEBEEOERE I, EREERIcE
BT o EE 05Smm OF BRI ER
FHUrZEEEXELVAS, FoFryvRl=z) -4
THE~yY FEHEAN- 72, WREEBOENAE IR,
MHFLICHEE 2mm O R F > U & B F & 53 LA BB
S & RBRICITE - 72,

2.4. "[@{bik

YHREA Y OHENORTFEERTIMMMNTELLT
AR H 505, FERTRMREER2Ee -7 74
Y AT o 2. WiRBIcEmhE L TiRE T 7 4
v, BRELUTIBIbr 2y, ZmMAIELTH VL Vv
BAEEYLASGIREA LML, AEFREICRE
Ll LB PRI —ic 8 L, EREERIh
M2 - ABEBRE LI, RE—-J7 T4 YT
2, BERBEHOENILLEEBRBORY) v FROFLOM
i, HEOImm 0=/ v 2 e R EBHICE S K
HEFELRD, BEREEBICERELL. ZLT=7
o ABICHRB T 7 4 vERE L, BRMICBRER
LCHREIELAEALA V-3 —ELTHYL, R to
KRR —FEREFHILUBOEERE L OEHLE
gLk,

3. XBRERRUER

3.1. fhioXxsistE
ERIZETHEBILOBSOKNBOIKERBEN
KOWTHEAT, RRELKERBRERITRL D FE
LB EREAE RUNL AR HOKKe y FEE
AUTERLIBECEREE RUN2 L LT, —E#H5
g, ZOROME M & ELNIER S 44 % Fig.
31, MRBEMBTOIILEEEAE Table 1 ITRT.



0.107 1.0
3 S
B | oK X/h Xs(mm)
°o -3 37%
o 0 525
e 3 §75
g e 5 775
0.051 05} o 10 1025 4
© 15 1275
e 20 1525
© 24 1725
—=1/6th Power law
— Klebanoft i
(] L L
S 10 yie 15
. L ) ;
0 05 0 yie 15
(a) RUN 1
0.10 I.O T o000
- - & M)‘T
S | 3 o0°
é 3 . W“
e X/h Xs(mem)
® 0 525
! e 20 1525
0.05-0.5
——1/6th Power law
Klebanoff
Co
ot o " —
0 5 10 Y8 15
0 05 10 vig 15

(b} RUN 2

Fig. 3 Velocity and turbulence intensity distributions
in the turbulent boundary layer.

Table 1 Characteristics of the turbulent

boundary layer

Parameter RUNI I RUN2
Freestream velocity U, (m/s) 15.0 15.0
Boundary-layer thickness ¢ (mm) 1.75 | 69.1
Displacement thickness §* (mm) 2.55 110.47
Momentum thickness ¢ (m) 1.82 7.82
Shape factor H 1.41 1.34
Shear velocity U, /U, 0.044 | 0.037

h/é 2.86 | 0.72
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Fig. 4 Isobaric coefficient curves on the wall.
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Fig. 5 Flow patterns on the wall (Oil film method)
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Fig. 6 Wall pressure coefficients on the X-axis
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