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INTRODUCTION
WHAT IS THE MEANING OF “ENERGY SAVING"?

Energy Saving Control takes advantage of the basic characteristics of an induction motor, allowing the drive to
“operate at maximum efficiency even when the load fluctuates”. Adding an inverter to an application greatly
reduces energy consumption, which in turn makes it possible to cut energy costs, while operating at maximum
performance. Energy Saving Control is a standard feature on the V1000 Compact Current Vector AC Drive 1/8 to
25 Hp.

THE PURPOSE OF ENERGY SAVING IS TO REDUCE ENERGY COSTS

Motors size is often increased by 1.2 to 1.5 times for load applications such as fans, blowers and pumps.
Consequently, the motors in such applications are generally operating at about 70% capacity when the rated
output for the equipment is reached. Therefore, with even lighter loads, efficiency drops as the motor is supplied
with the rated voltage. This wastes energy and potentially causes damage to the motor itself as the unused
enerqgy is dissipated into the motor windings. The Energy Saving Control eliminates these problems, operating
the motor with the amount of voltage and current appropriate for any changes in the load. It also allows the user
significant savings in energy costs.

PRINCIPLES OF ENERGY SAVING

Basic Induction Motor Principles (standard motor)

Induction motors possess the right amount of slip to allow for maximum performance efficiency. They are
designed to operate at the rated slip, while the motor operates at its rated load. The amount of slip will decrease
as the load lightens, causing the motor to speed up. As the slip strays from its ideal lag behind the flux, the motor
performance also drops. It is possible to return to optimal performance by simply supplying the proper amount
of voltage to maintain the right amount of slip.
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Maximum efficiency (1) is generally found when the motor reaches the rated slip (S1).

The amount of slip (S2) decreases with lighter loads (712), and the efficiency (#2) drops as the “point of
optimum efficiency” moves from A to B.

In order to get the torque from Twito Twe, the drive lowers the amount of voltage supplied to the motor. It can
then bring the maximum efficiency back to A.

Motor Efficiency Principles

Motor efficiency nis based on calculations that use functions frequency 7 and slip s.
Motor Efficiency (n) = 7 (1, 5)

Regardless of any fluctuations in the load, the drive will provide the optimum voltage as it performs high-
speed calculations on the slip to keep the motor running at maximum efficiency.

Operating Efficiency Principles

The following four (4) steps allow the motor to continuously run at maximum efficiency by responding to changes
in the load.

1. When started, the drive accelerates up to the designated frequency along the regular V/f pattern.

2. Once the motor reaches the designated frequency (i.e., the frequency reference), the drive checks the
amount of power being output and then calculates how much power should be supplied to the motor.

3. The proper amount of power to operate the drive at maximum efficiency is achieved by calculating the right
amount of slip that will produce maximum efficiency based on the frequency range and the motor
parameters. The drive then supplies the optimum voltage to the motor.

4. As the motor begins to operate at a stable level, changes in temperature that affect motor parameters can
still cause fluctuation in the amount of slip. This can result in less efficient motor performance. The drive is
constantly checking operations and recalculating the output voltage in order to maintain optimal
performance and efficiency.

CONCLUSION

System Efficiency Improves with the Drive Energy Saving Control

Efficiency will increase until the drive/motor system reaches the theoretical maximum efficiency rate. With the
Energy Saving Control of the drive enabled, the energy costs required to operate the motor will be reduced
to an absolute minimum.

The Energy Saving Control fully matches every type of load due to high-speed response. Due to highly
accurate drive power detection circuitry and high-speed calculations, the Energy Saving Control is perfect
for applications running variable loads.

Real time tuning allows for high efficiency performance. The Energy Saving Control of the drive can maintain
high efficiency performance because of the real-time speed search used to check for changes in the motor
parameters due to temperature and load fluctuations.

The Energy Saving Control function in the drive is available for use with any type of motor.

Note: To enable drive Energy Saving Control in the V1000 set parameter b8-01=1.

Doc#: AN.V1000.02 Copyright Yaskawa Electric America, Inc.©2008 www.yaskawa.com December 1,2008  3/3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


