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by PIV Velocity Measurements)
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Abstract

Uncertainty analyses accompanied by the measurement of the velocity vectors in 3-D cavity

flows are carried out. Twenty-one elemental errors are estimated or calculated according to the
ANIS/ASME uncertainty analysis manual. Error components associated with the PIV (Particie
Imaging Velocimetry) are reasonably small and the errors caused by the flow characteristics are

fairly large, which confirm the reliability
information to the planning phase of the

of the PIV measurement and also give good
experiment by discriminating the most critical

parameter. The present study reveals that vector length expressed by pixels is the most

influential. Calculated relative uncertainty for the all experimental conditions is ranging abuut

5-10% in terms of the representative velocity 0, 5U, U is here the belt velocity on the cavity

apparatus,

Approximating equations to show the relative rss uncertainties are given and graphic

representations are followed for the easier understanding of the uncertainty, existing in the

velocity profiles of the cavity flow,
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PIV& 5 A Zof

B:Roller & Stainless Belt
D:Cavity{100 mm L,B,H)

F:TV Camers or CCD Camera
H:Color Image Printer
J:Video Tape Recorder

L:X~Y Flotter

N:1lmage Processcr & Monmitor
P:Laser Printer

A:SCR DC Motor & Reduction Gear
C:Encoder & Digital Tachometer
E:Cylindrical Lens & Fiber Line
G:mMonitor TV

1:Argon Laser

K:Time Bate Corrector
M:Digitizer

Q:External Memory

Q:Host Computer

Fig. 1 Schematic Experimental Apparatus
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Fig. 2. Schematic Definition of Coordinates
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