HOKKAIDO UNIVERSITY

Title THEOT S22 2ERAEILY DR
Author (s) B3I, 85; Arie, Mikio; A&, B fb
Citation BB RBTEMMARS, 87, 11-22
Issue Date 1978-06-05
Doc URL https://hdl. handle.net/2115/41456

Type departmental bulletin paper

File Information 87 11-22. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




dbHEEKETHEBI RS Bulletin of the Faculty of Engineering,
% 87 & (Wgfn 53 48) Hokkaido University, No. 87 (1978)

Pk OTF %20 5 ERTIHEE b Y Oih

FaogE Ko B
ORI R EHE AN F BT
(IEF152 46 9 5 30 A ZH)

Characteristics of Flow around a Yawed Circular Cylinder
Subjected to an Interference of Plane Wall

Mikio ARIE Masaru Kiva
Yasuhiro Suzukr Hideyu YOSHIMURA

(Received September 30, 1977)

Abstract

Experiments were performed to clarify the effect of a neighbouring plane wall on
the hydrodynamic characteristics of a yawed circular cylinder with the yaw angle S
between 0° and 60°. Measurements were made on the pressure distributions along the
surface of the cylinder together with the frequency of the vortex shedding from the
cylinder, the Reynolds number based on the cross-flow component of the approaching
velocity being 7250-14500. The behaviour of the properties of the yawed cylinder is
usually based upon the cross-flow component of freestream velocity, which is referred to
as the independence principle. It was found that the independence principle was also
applicable even when the interference of the plane wall was included. The pressure
drag coefficient was correlated with the relative clearance c/d, ¢ being the clearance
between the plane wall and d the diameter of the cylinder and the base-pressure coefficient
in the forms

0.75(14c¢/d) cos? B (c/d<0.6)
m:{L2w§ﬁ (c/d>0.6)
Cpp= 0.4 cos? —0.68 Cys
The correlation of Cp,St/cos f with (1—Cp)? for the yawed cylinder showed a fairly

good agreement with the well-known relation between CppSt and (1—Cp)? which was
originally proposed by Bearman for normal cylindrical bluff bodies in a uniform stream.
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Fig. 4 Pressure distribution on the surface of yawed

circular cylinder without interference of plane wall.

fd=angle measured from front stagnation point, Cp=
pressure difference divided by free-stream dynamic head

(1/2)eV Z. Other parameters are included in the figure.
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Fig. 6. Check of independence principle for surface-

pressure distribution along yawed circular cylinder

without interference of plane wall.

data as in Fig. 4.
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