Vibrating Wire Interface
Model AYW100

Background

Vibrating wire (or vibrating strip) transducers are commonly
used to measure strain, load, pressure, and water level. These
sensors output a frequency signal generated by a vibrating fila-
ment that can be read by one of the datalogger's analog channels.

Because frequencies rather than voltage levels are measured,
these transducers are often better suited than 4- or 6-wire resistive
bridge transducers for applications in electrically noisy envi-
ronments or those requiring long lead lengths. Vibrating wire
transducers also have a reputation for long-term stability.

Two measurements are usually made. The first is the fre-
quency of the vibrating wire. The second is an optional
temperature measurement that allows compensation of the
frequency measurement.

Interface Description

The AVW100 contains circuitry needed to interface vibrating wire or vibrating strip sensors to the datalogger. It
interfaces one sensor (temperature and pressure) to two single-ended channels. Please note that the AVIW100
and vibrating wire transducers are not compatible with our CR200-series, CR7, or CR9000X dataloggers.

Power Consumption

Typically, the current drain during the short (2.4 ms) temperature measurement is <0.4 mA. The current drain
during the vibrating wire measurement (170 ms to 500 ms) is 32 mA. The quiescent current drain is negligible.

Sensor Models

The AVW100 can be used with a variety of sensors manufactured by Slope Indicator, Roctest, Gauge Technique,
and Geokon. These manufacturers can provide coefficients for measuring their transducers with Campbell
Scientific systems.

Signal Conditioning
Some vibrating wire sensors with short leads can be monitored without an interface. However, the AVW100
provides important signal conditioning to:

1. Convert the swept frequency excitation of the CR510 and CR10X from 2.5 V to 12 V (peak-to-peak).
However, a user-supplied voltage source may be substituted to obtain an optimal voltage level for the appli-
cation. Higher voltage levels pluck the wire harder than the maximum 2.5 V switched excitation. The result
is a higher amplitude signal for a longer time.

2. Provide transformer isolation to strip off any dc noise on the signal, improving the ability to
detect cycles.

3. Complete the thermistor bridge for the sensor’s temperature measurement.

4. Provide additional transient protection for both the temperature and vibrating wire circuits.
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Typical Operation

An increase in pressure on the diaphragm decreases the tension on the attached wire (see diagram). This
decreases the wire’s resonant frequency in the same way that loosening a guitar string decreases its frequency.
Thus, the resonant frequency of the vibrating wire sensor decreases with increasing pressure.

Plucking/pickup coil
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| vibrating wire sensors.

Vibrating wire

Vibrating wire/strip transducers are measured by CRBasic's VibratingWire Instruction or Edlog's Instruction 28
(Vibrating Wire). These instructions excite the “plucking/pickup” coils shown in the diagram with a “swept”
frequency. Typically, the datalogger requires 150 ms to sweep through all the frequencies. This swept frequency
causes the wire to vibrate at each of the individual frequencies. Ideally, all frequencies except the resonant
frequency of the wire attenuate in a short time. The wire vibrates with the resonant frequency for a relatively
long time, and as it does so it cuts the lines of flux in the ‘pickup’ coils inducing the same frequency on the leads
to the datalogger.

After waiting for the non-resonant frequencies to attenuate (20 ms), the datalogger accurately measures how
much time it takes to receive a user-specified number of cycles. Knowing the time and the number of cycles,
the datalogger then computes the square of the frequency (1/T2 where T is the period in milliseconds).

Specifications
Frequency Measurement
Frequency Sweep Range: 250 to 9900 Hz

Other specifications depend on datalogger model; see the Period Averaging Measurements specifications in the
product literature for the specific datalogger model.

Temperature Measurement

Thermistor Bridge: Optimized for YSI144005/Fenwall 192-302 thermistors; many other temperature sensors are
also compatible with measurement through the AVW100 or can be measured directly by the datalogger.

Multiplexing

When using with the AM16/32A Analog Multiplexer, one AVW100 can monitor 16 strain gages plus thermistors
or 32 strain gages without thermistors. Several multiplexers can be connected to one AVW100.

Physical
Operating Temperature Range: -25° to +50°C

Optional Extended Temperature Range: -55° to +80°C
Size: 2.5 x 2.5 x 1.4 inches (65 x 65 x 30 mm)
Weight: 0.3 Ibs including mounting bracket (0.14 kg)

Campbell Scientific, Inc.

815 W. 1800 N. | Logan, Utah 84321-1784 | USA | phone (435) 753-2342 | www.campbellsci.com Copyright © 1997, 2007
Australia | Brazil | Canada | England | France | Germany | South Africa | Spain | USA [headquarters] Printed June 2007
®




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


