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Flow Survey around Two-Dimensional Circular Cylinder
using PIV Technique
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ABSTRACT: Flow visualization and velocity field measurement methods have practical applications in the various fluid engineering fields, such as
wechanics, ships, and heat fluids. In this study, the basic principles and theoretical methods are used to establish an application technique of Particle Image
Velocimetry (abbreviated to P1V below). Accordingly, the measured results of velocity field distribution of a section inside the Circulating Water Channel
wirbreviated to CWC below) are computed using the PIV is presented. The uniformity of velocity distribution of the section in CWC is confirmed, by
comparing this PIV data with the existing current meter data. Also, in order to measure the flow fields of surroundings of 2-dimensional cylinder in the

WG, the flow visualization technique using the PIV is applied.
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‘Table 1 Dual-head Nd:YAG Laser Specifications

Flash lamp pumped Q switch

Laser Type water cooled
Pulse Width 6 to 8 ns
Energy 150m] per pulse
Pulse Repetition Rate 30Hz max
Beam Diameter 5mm
Beam Divergence <0.6 mrad
Temperature 70°+10°F, 21°45°C
Beam Height 10.8cm (3.25. )

. Internal water cooling
Cooling Deionized water only
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Table 2 Optics Specifications
Lens
Spherical lens

Specification
PLANO-Convex LENS 254mm dia, EFL 200
PLANO-Convex LENS 254mm dia, EFL 20
50.8x9.0mm size, EFL -50mm

Wavelength range 532nm,
45degree angle if incidence
508mm dia

Spherical lens
Cylindrical lens

Mirror
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Table 3 CCD Camera Specifications

mage device &oges?ive scanning interline transfer CCD
with microlens
Total Pixels >1008 (H) x 1018 (V)
Light sensitive
>1008 x 1018
pixels H) V)
PIV frame-
strad d;:: <380nsec between frames for high speed flow
Pixel size 9.0 im x 9.0 pm
-Frame rate =30 frames / sec, maxium
ra control -Cor'ltrol settings Free run
: Triggered exposure,
and output .
Triggered double exposure
-Control interface via Serial, RS-232, or RS-422
Camera body |-Lens mount C-mount, F-mount
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(U=0.071m/s without SF.A, U=0.071m/s with S.F.A)

016 [ 0.18
s =TT
7 i
=]
o Y =85mm
014 [ :_i Y=100mm
T Yet20mm
P Y=140mm
—_ Y=160mm
¥=180rmm
013 50 100
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(U=0.284m/s without S.F.A, U=0.284m/s with SF.A)

X=100mmiwithout $.F.A) 160 X=100mm{whhout S.F.A)

TX=100mm(whn S.F.A)
L L

X=100mm{with S.F A) ‘
1 ) J

g
85 007 0.075 008 0.085 (20 0.145 0.1 0155 016
u(mis} U(mis)

Fig. 8 Velocity distributions in lengthwise direction in CWC
(U=0.071m/s, U=0.142m/s)
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Fig. 11 Instanteous velocity field and vorticity field at S/D

= 20(Re=7500)

Fig. 12 Instanteous velocity field and vorticity field at S/D

= 2,0(Re=15100)
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Fig. 13 Instanteous velocity field and vorticity field at S/D
= 2.4(Re=7500)

Fig. 14 Instanteous velocity field and vorticity field at S/D
= 2.4(Re=15100)

Fig. 15 Instanteous velocity field and vorticity field at S/D
= 3.2(Re=7500)

Fig. 16 Instanteous velocity field and vorticity field at S/D
= 3.2(Re=15100)
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