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3D Acoustic Velocimeter

The Vector 3D current meter collects high-resolution velocity and pressure data
in rapidly changing environments. Based on processing schemes originally
developed for the Nortek Acoustic Doppler Velocimeter, the system integrates
low-noise Doppler velocity measurements with standard sensors such as
temperature, pressure, tilt, and compass.

State-of-the-art power management
and miniaturized electronics combine
in a compact single-canister design
that is suitable for real time operation
or self-contained deployments. In addi-
tion to continuous sampling the Vector
also supports burst sampling, where
data are sampled for a short period of

time before it "sleeps" to preserve bat-
tery power and recorder memory.

Pressure is measured at the same rate
as velocity. All other sensors are sam-
pled at 1 Hz. The Vector comes with a
complete suite of Windows® software
for deployment planning, real time

Merth component
b '

data collection and data retrieval. As
an option, the post processing pro-
gram ExploreV is available to review,
process and interpret your Vector
data. The processing includes spectral
analysis and calculation of turbulence
parameters.
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Eddy Correlation

The Vector can be used to estimate the vertical flux of
scalar quantities. Using the Eddy Correlation technique
this is achieved by combining the Vector vertical velocity
with rapid measurements of the scalar quantity of interest
(c) and then estimating the expected value <c'w'>.
Because the vertical velocity component is low noise and
uncorrelated with the scalar measurements, the expected
value of the flux can be estimated quite precisely.

Originally, the flux most studied was vertical momentum
flux (<u'w'> and <v'w'>), where u’and v’ are also
estimated from the Vector data. Later, temperature flux
measurement have become common (<T'w'>) and for
this purpose researchers have used fast temperature and/
or conductivity sensors from Precision Measurement
Engineering. Another popular combination is dissolved
oxygen, where an electrochemical DO sensor is combined
with a low-noise amplifier to study biological activity in
the benthic boundary layers.

Example of DO Eddy correlation system

1) ROV deployable frame, 2) measurement volume, 3) sensor holder, 4) connecter
to amplifier. From McGinnis et al. 2011. Figure by R. Schwarz, Geomar

Optional Motion Sensor

The Nortek Vector comes standard tem (AHRS) measures nine different
with heading and 2D tilt sensors sensors using an internal 3D mag-
that has a response time of about netometer, 3D linear accelerometer
1Hz. To measure the motion of the and a triaxial gyro. The Vector stores
Vector itself when the mounting can this data to the internal recorder
be expected to move, the standard at the same rate as the velocity
magnetometer can be replaced with sampling rate set by the user in the
a small and low power motion sensor deployment planning software.
that has a much faster response The AHRS data can be of particular
time. This attitude and interest when studying mooring
heading reference sys- motion, when characterizing water

Optional Motion sensor

turbulence for tidal power plants,

or when it is uncertain whether the
deployment frame moves during
data collection. In all cases, the AHRS
makes it possible to identify how the
Vector moves. This again makes it
possible to separate the Vector mo-
tion from the Vector velocity data,
either by analyzing the time series or
by looking at the Spectra.




The Vector is designed with sampling volume is required. Water making wave crest measurement
turbulence and wave measurements quality is of little importance - the possible as the probe moves in and
in mind. Typical applications Vector works equally well in typical out of the water. Nortek shipped the
include bottom boundary layer ocean surface conditions or in the first Vectors in 1999. Today, it is being
measurements, ocean engineering, high sediment suspensions found used by scientists and engineers at
coastal studies and river turbulence. near the coast or in rivers. renowned institutions worldwide.

In addition, the Vector is used The system response when

whenever a distinct and small submerged is near instantaneous,

Measurements with the Vector can be processed using
the PUV method to extract information on the wave field.
The name PUV is a description of the method, and is an
abbreviation of the three quantities measured: Pressure
and the two horizontal components of the wave's orbital
velocity, U and V.

The pressure measurement provides estimates of the non-
directional wave parameters (height, period, etc.) and the
combined P, U, and V measurements are used to estimate
the directional wave parameters.
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Agate Beach Experiment, photograph by Dennis Darnell, SiO



Technical Drawings

578.0 (468.0 w single battery pack)

Connector 448.0 (338.0 w single battery pack)
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Technical Specifications

Water Velocity Measurement

Velocity Range: +0.01, 0.1, 0.3, 2, 4, 7 m/s (software selectable) DC Input: 9-15VDC
Accuracy: +0.5% of measured value £1 mm/s Peak current: 3A
Sampling rate (output): 1-64 Hz Max consumption: 64Hz1.5W
Internal sampling rate: 100-250 Hz Typ. consumption, 4Hz: 0.6-1.0W
Sleep consumption: 0.0003 mW (RS232), 0.005 mW (RS422)
Distance from probe: 0.15m Transmitt power: 2 adjustable levels
Diameter: 15 mm Battery capacity: 100 Wh
Height (user selectable): 5-20 mm New battery voltage: 13.5 VDC

Doppler Uncertainty (noise) Data collection capacity: Refer to planning section in software
Typ. uncertainty at 16 Hz: 1% of velocity range Real time clock

Echo Intensity Accuracy: + Tmin/year

Acoustic frequency: 6 MHz Backup in absence of power: 4 weeks

Resolution: 0.45 dB Connectors
Dynamic range: 90 dB Bulkhead (Impulse): MCBH-8-FS
Cable:

PMCIL-8-MP on 10-m polyurethane cable

Temperature: Thermistor embedded in end bell _
Range: -4 °Cto 40°C Standard model: Delrin® housing. Titanium probe and screws
Accuracy/Resolution: 01°C/001°C
Time response: 10 min Operating temperature: —4°C to +40°C
Compass: Magnetometer Storage temperature: -20°C to +60°C
Accuracy/Resolution: 2°/0.1° for tilt < 20° Shock and vibration: IEC 721-3-2
Tilt: Liquid level Pressure rating: 300 m for canister.
Up or down: Automatic detect see drawings on page 5
Maximum tilt: 30° Weight in air: 5.0 kg (standard), 8.3 kg (4000m)
Pressure: Piezoresistive Weight in water: 1.5 kg (standard), 5.1 kg (4000m)
Accuracy/Resolution: 0.5% / Better than 0.005% of full scale Acoustic beams: Probe mounted on fixed stem or on 2-m cable (see
drawing

1/0: RS 232 or RS 422. Software supports most commer- Batteries: Lithium or Lithium lon

cially available USB- RS 232 converters. External batteries: Alkaline, Lithium or Lithium lon (see battery bro-
Communication Baud rate: 300-115200 chure for details)
Recorder download baud rate: 600/1200 kBaud for both R5232 and RS422 Pressure sensor: Specify range.
User control: Handled via Vector Win32° software, ActiveX® func-

tion calls, or direct commands. In most cases, the Vector is deployed as a self contained instrument with internal
Analog outputs: 3 channels standard, one for each velocity compo- recorder, or connected to an on-line PC. It can also be operated from any third-party

nent or two velocities and pressure. Output range is controller using RS 232 or RS 422 communication.

0-5V, scaling is user selectable.

Analog Inputs
No. of channels: 2

Supply voltage to analog output  Three options selectable through firmware
devices: commands:

- Battery voltage/500 mA

«+5V/250 mA

*+12V/100 mA

Software (“Vector”)
Operating system: Windows®XP, Windows®7

Functions: Deployment planning, start with alarm, data re-
trieval, ASCIl conversion. Online data collection and
graphical display.Test modes

Data Recording
Capacity (standard): 9 MB, can add 32/176/352MB or 4GB (Prolog)

Data record: 24 bytes at sampling rate + 28 bytes/second

ale

“svs ooz

HE

CURRENT AND WAVE MEASUREMENTS IN THE OCEAN, LAKE AND LABORATORY
NortekMed S.A.S. SNJ== NortekUK EE— NortekUSA HHERNER R RAT m—Nortek B.V.
“ Nortek AS I I Z.(I)ToiloneEst ZE Tr:saenton House = z70 Il;l'eyduckAvenue, Ezh :,m%i &%2@%@2652 — Scor:i:holweg 333

TS-010-en-02.2014

VangkrOken 2 67, Avenue Frédéric Joliot-Curie Bramshott Court Mailbox 32, Boston, I 71302 1171PL Badhoevedorp
b "‘ 1351 Rud, Norway BP 520, 83078 Toulon Cedex 09 Bramshott MA 02210-2377 154 266071 Nederland
’ Tel: +33(0) 494317030 Hants Tel: 617-206-5750 Tel: 0532-85017570, 85017270 Tel: +31 20 6543600
(S Tel: +47 6717 4500 Fax: +33 (0)4 94 3125 49 GU30 7RG, UK Fax: 617-275-8955 Fe " o 2 01707 . Fax: +31 20 6599830
. info@NortekMed.com Tel: +44- 1428 751 953 inquiry@nortekusa.com ax: 0532-85017570 info@nortek-bv.nl
ax: +47 6713 677

inquiry@nortek.com.cn

NO RTEK inquiry@nortek,no inquiry@nortekuk.co.uk

You

www.youtube.com/NortekInfo n www.facebook.com/norteknews www.twitter.com/norteknews




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (IdeTrykk_SILK_FPU300.icc)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 350
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PDF-Newsletter'] [Based on 'Korrektur'] [Based on '[Smallest File Size]'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NOR ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


