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INTRODUCTION

Theaimsof this researchis to test the VectrinoII in
a controlled environment to:

- Determine the relationship between LaVision
Laser PIV measurement and Nortek Doppler
VECTRINOII measurementudder stationary flow
over a ripple bed, for several current velocities
from 0 cm/s to 65cm/s

- Determine the limit of Vectrino II measurement
closeto the boundary layer by the comparisonof
the Vectrino bed determination and the CT-Scan
water-sedimentprofile.
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Laboratory Equipment : Hydraulic Flume

The flume is:
An open acrylic flume (300 x 300 x 7000 mm) 
The flume base was sand-blasted and is filled with a 50 

mm-thick sand layer. 
ÅThe CT-scanner allowed continuous measurement of 

both suspended and bedload sediment, along the 512 
x 512 x 1500 mm voxel matrix. 
ÅThe lower part was partly filled with a 30 mm-thick of 

0.280mm sand 
ÅThe volume element (voxel) was 0.39 mm by 0.60 mm 

by .60 mm.
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Laboratory Equipment :  Siemens CT-Scan

The research facility is builted around 
a Siemens Somatom Volum
Sensation 64

Ë System with rail of 250 cm long 

Ë Speed (64 sections/ 0.3 sec)

Ë Tomogram 25 or 50 cm, 
thickness 1 to 10 mm

Ë Spiral: 157 cm, thickness 0,5 to 
40 mm, rotation time 0,5 to 1,5 
sec

Ë Energy 80, 120 and 140 kV with 
an intensity 28 and 500mA

Ë Visualisation 1024 x 1024, scale 
CT - 10240 to + 30710 UH 
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Laboratory Equipment : Siemens CT-Scan
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La Vision- PIV

Nortek   Vectrino II

Acrylic flume 700 x 30 
x30 cm

D&A OBS III

CT-scan Rail

Siemens Sotamon 

Volume Sensation 64
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Laboratory Equipment : Siemens CT-Scan



Laboratory Equipment : CT ςScan Methodology
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Â STZ - suspended 
transport zone

Â FDP - frontier density 
point

Â LDP - lower density 
point

Â IDP - inflexion density 
point

Â MDP - maximum 
density point

Â UBTZ - upper 
bedload transport 
zone

Â MBTZ - middle 
bedload transport 
zone



LASER

Nd: YAG 532nm QuantelGig Sky Far Field Laser of 120.2 mJ
Maximum  pulse energy: 400mJ@532nm (5 ns pulse) 6 mm  beam Ø at 2 J/m²
Near Field Beam Diameter: 5.6 mm
Pulse Widh-FWHM: 9.4 nsec
Divergence at 86.5%: 2.5 mrad
Sheet optic, with divergence lense, of 0.5/2.5 mm tick
Working distance 300/4000 mm

ACQUISITION RATE

Image 14 images/sec,  with a pixel scan rate 2x40MHz and an exposure time of 
500ns to 1000s

CAMERAS:

Two Imager ProPlus& Imager ProX4M CCD Cameras 
Image size: 2048x2048 pixels (12bit)
Lense: Nikon AF NIKKOR 50mm 1:1.8D 
Band pass filter M52
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Laboratory Equipment : La Vision GmbH PIV 



Laboratory Equipment : La Vision IV Measurement 
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Laboratory Equipment : Nortek Vectrino II
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VECTRINO

SHALLOW 
ZONE

SAND RIPPLE

SPECIFICATIONS
ς10 MHz 
ς3-D Velocity, Amplitude Measurement 
Over a Profile 
ςProfiling Range of 40-70 mm 
ς1-4 mm spatial resolution 
ς100 Hz temporal resolution 
ς1 MBPS over 100m cable 
ς60 dB+ dynamic range 



For the comparison between PIV and Vectrino II:
- 12 current speeds : 5, 10, 15, 20, 25, 30, 35, 40, 45, 55, 60 and 65 cm/s

- For each current speed: 10 measurements each second

- At low current speed: one series of measurement

- When bedform are present, one series of measurements  at the 
middle stoss-side (A), on the upper stoss-side (B), on the lee-side (C)

For the comparison between CT-Scan and Vectrino II to 
measure the acoustic impedance vs. CT-Scan density
- 6 current speeds

- For each current speed: 10 measurements each second
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METHODOLOGY : Experimental protocol
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RESULTS: PIV vs. VECTRINO II -10 cm/s
X                                     Z
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RESULTS: PIV vs. VECTRINO II ï25 cm/s A
X                                   Z



B. Long- NortekUSA Symposium Newport RI, 18-03-11 (21)

RESULTS: PIV vs. VECTRINO II ï25 cm/s B
X                                 Z
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RESULTS: PIV vs. VECTRINO II ï25 cm/s C
X                                 Z
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RESULTS: PIV vs. VECTRINO II ï35cm/s
X                                Z
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RESULTS: PIV vs. VECTRINO II ï40cm/s
X                                     Z



B. Long- NortekUSA Symposium Newport RI, 18-03-11 (29)

RESULTS: PIV vs. VECTRINO II ï55cm/s
X                           Z



RESULTS: PIV vs. VECTRINO II -60cm/s
X                            Z                            
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m/s
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RESULTS: PIV vs. VECTRINO II
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RESULTS: PIV vs. VECTRINO II



Generally the velocity measured by PIV is higher than velocity 
measured by Vectrino. VecrinoII measurement is :

Between 0 and 20 cm/s: Lower flat bed and beginning of ripple        
formation

- 3 to 5% for Max and for Mean value

At 25 cm/s : Uniform ripple bed of 5 cm high

- 3 at 5% lower for Max and 5% for Mean value

Between 30 and 40 cm/s ςMaximum ripple high, 8 to 10cm

- 40 to 50% for Max and 50% for mean

At 45 cm/s ςBeginning of ripple destruction

- 45% for Max and 25% for mean

Over 55 cm/s ςUpper flat bed

- 15% for Max and 10% for mean
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RESULTS: PIV vs. VECTRINO II - Discussion
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RESULTS: CT-Scan vs. VECTRINO II

Measurement  zone

Water

Sand
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RESULTS: CT-Scan vs.S VECTRINO II ï25cm/s

2mm
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RESULTS: CT-Scan vs. VECTRINO II ï40cm/s

7mm



At 25 cm/s , the Vectrino II measurement stop at 
2mm of the sediment bed when the suspended 
density is 1.18 g/cm³

At 40 cm/s, the Vectrino II measurement stop at 
7 mm of the sediment bed when the density of 
the suspended sediment is 1.18 g/cm³

More measurements are due to verified  the 
measurement limit
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RESULTS: CT-Scan vs. VECTRINO II - DISCUSSION



This series of experiment show that if the 
correlation between Vectrino II and PIV 
measurement is reasonably good for low and 
high current velocities over flat bed, this 
correlation quality decrease over a ripple bed 
formation

The suspended sediment concentration is and 
important factor to limit the Vectrino II 
measurement close to the sediment bed, inside 
the boundary limit  
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Conclusions



Thank you for your attention.

I will be pleased to take your 
questions.
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RESULTS: PIV vs. VECTRINO II ï0 cm/s
X                          Z
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RESULTS: PIV vs. VECTRINO II ï5 cm/s
X                                  Z
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RESULTS: PIV vs. VECTRINO II ï15 cm/s
X                                   Z
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RESULTS: PIV vs. VECTRINO II ï20 cm/s
X                                   Z
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RESULTS: PIV vs. VECTRINO II ï30cm/s A
X                                   Z


