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Test uncertainty of a towed underwater Stereoscopic Particle Image Velocimetry (SPIV) system was assessed in a towing tank, To
estimate the systematic error and random error of mean velocity and turbulence properties measurement, velocity field of uniform flow
was measured, Total uncertainty of the axial component of mean velocity was 1.45% of the uniform flow speed and total uncertainty of
turbulence properties was 3,03%, Besides, variation of particle displacement was applied to identify the change of error distribution, In
results for variation of particle displacement, the error rapidly increases with particle movement under one pixel, In addition, a nominal
wake of a model ship was measured and compared with existing experimental data by five—hole Pitot tubes, Pitot—static tube, and hot
wire anemometer, For mean velocity, small local vortex was identified with high spatial resolution of SPIV, but has serious disagreement
in local maxima of turbulence properties due to limited sampling rate,

Keywords : Particle image velocimetry(XIGASL7), Towing tank test(0Q14X AIS), Test uncertainty(Al&] S=2HAIA) Turbulent flow
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Fig. 4 Captured images of the calibration target
(left: camera 1, right: camera 2)
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Table 1 Principal particulars of KVLCC2

ltem Full Scale Model Ship
Scale Ratio 1 1/100
Waterline Length (/m) 325.5 3.255
Beam (m) 58.0 0.58
Draft (m) 20.8 0.208
Block Coefficient 0.8098
Wetted Surface Area (77)| 27,194 2.719
Displacement (n7) 312,622 0.312
Propeller Diameter (m) 9.8 0.098
Reynolds Number 214 x 10° | 2.32 x 10°
Froude Number 0.142

Fig. 7 Snapshot of the SPIV test
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Table 2 Uncertainty assessment results

item Systematic Random thal
error (%) error (%) uncertainty (%)
Wy 0.89 1.14 1.45
v/U 0.75 0.90 1.17
w/U 0.22 0.31 0.38
u/u 2.52 0.25 3.03
v/U 2.55 0.26 2.93
w/U 0.85 0.53 1.00
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