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A Study on PIV Measurement of Multi—-Channel Flow
with Inclination angle
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ABSTRACT : Flow visualization and PIV measurements were conducted to investigate the
flow characteristics of multi-channel with inclination angle. The water flow, seeded with tiny
vegetable powder as tracers, revealed details of flow field. The PIV measurement to acquire
multi-point velocity data simultaneously was carried out at three space of plates for 5, 10,
and 15 mm with variation of inlet flow rates of 0.25m*h and 0.5m’/h. Experiment results
show that space of plates acts a significant role in separating process.
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H space of separating plate(mm)
L length of separating plate(mm)
l distance between particles
Re modified Reynolds number, v+ D /v
U unit velocity (m/sec)
u x-axis direction velocity
v y-axis direction velocity
W width of separating plate{mm)
(x, y): pixel coordinate of image
4t : time interval between image frame
(7 rotation angle of image
A wave length of laser
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Fig. 2 Dimension and Measuring Region



Table 1 Experimental Condition

Item Specification
. Image board DT3155 (640 x 480 Pixel. B/W)
Visualization | Light source 5W Argon-lon Laser, A=514um
Equipment | Sheet light Cylindrical Lens & Fiber Line, about 2mm
Model dimension Actual size, BXL XH : 300X 300 x400mm
) Flow meter Water, Digital, Maker:ISOIL Co., Model:!MC108-G7
Measuring [ Particle Tiny vegetable powder(10~30m)
condition Time Resolution 4t = 1/120 sec
Calculation Time 30 second/Frame(200MHz, PentiumII)
Image Record Hi-8mm, Sony, Model:Pro3000
Image Data for Time-mean| 100~300 Frame(Random Acquire)
processing | Identification CACTUS 2000(grey-level cross correlation algorithm)
Error Vector(2) Under 0.5 %/Frame, Average : about 0.15%
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Photo. 2 Rotating Image
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Fig.3 Instantaneous Velocity Distribution
(Flow rate = 0.5 /hour, H = 10 mm)
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Fig. 4 Instantaneous Velocity Distribution
(Flow rate = 0.5 /hour)
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