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Efficient Aeration System
Boosts Energy Savings

Oregon WWTP cuts energy usage by 55%, will save $235K in five years

By Cheri D. Cohen

new efficient aeration system saves the Ontario,

Ore., wastewater treatment facility $47,000 annually

in energy costs. Besides giving this community a
financial boost, the new system netted additional equip-
ment cost savings by cutting aeration horsepower by more
than half at the plant. The environmentally conscious city,
located in the Oregon/Idaho border area, is meeting all of
its effluent discharge permits.

The city of Ontario wastewater treatment facility operates
a five-cell lagoon system with a total volume of approximate-
ly 305 million gal. The influent flow to the treatment plant is
2.174 mgd. A 600-acre land application site is certified for
effluent irrigation during the crop-growing season.

Wastewater treatment facilities must meet strict effluent
discharge permit standards to stay in compliance with gov-
ernmental regulations. Dependable aeration equipment is a
critical component of an efficient facility.

The aerated lagoons at the Ontario facility previously were
equipped with float-mounted aspirator aerators, and the
plant’s discharge always met permit compliance standards.
Facility staff had been satistfied with the aeration system’s
treatment performance and maintenance record over the
years, and had even recommended the equipment to others.

Upgrades considered
In 2002, the city decided to look at upgrading to a

75-hp Aire-0, Triton - Mixing Velocities

new energy-saving aerator/mixer introduced by the same
aerator manufacturer.

The project upgrade was approved after a preliminary sizing
and energy analysis showed the new process aerator/mixer sys-
tem would result in significant cost benefits and energy savings,
due to the system’s oxygen dispersion and mixing capabilities.

In 2004, the new system was installed. Aeration Industries
International, Inc. manufactured all the aerators in use at the
Ontario wastewater treatment facility.

The previous aspirator aeration system used a total of 435
hp, which consisted of a combination of 15- and 25-hp aspira-
tor aerators. The equipment ran constantly, 24 hours a day, 365
days a year, using approximately 2,842,700 kW/hr per year.

The new system uses 13, 15-hp Aire-O, Triton process aera-
tors/mixers for a total of 195 hp and also runs 24 hours a
day.This system, however, uses less than half the electrical
power, consuming a total of 1,274,317 kW/hr per year.

“We cut our horsepower in half at the plant,” said Ken
Rossen, Oregon wastewater treatment superintendent.

Electrical savings calculation

With the new system’s more effective treatment removal
rates and energy-efficient air compressed motors, fewer units
are required to meet a facility’s permit, resulting in large elec-
trical savings.These electrical savings for operational costs
can be calculated by a formula where:
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For example, the city of Ontario wastewater treatment
facility cut its horsepower from 435 to 195 hp. For an aver-
age wastewater treatment facility, a 240-hp savings in opera-
tional equipment means:

(.746) {Hp to Kw} x (0.07) {average cost of electricity

in Oregon} x 24 {hours in a day} x 365 {for one year}.

The result is a staggering $109,787 savings in one year with
the aerator/mixer system or $548,935 savings over five years.

Rossen reported a power rate of $0.03 that still translates
into a significant savings of $47,050 per year or $235,260 in
five years.The national average cost of electricity is $0.10.

The new system is providing the necessary oxygen and
mixing to provide the biological performance efficiencies to
meet permit requirements.The plant’s current influent BOD is
158 mg/L,TSS 139 mg/L and NH5-N 12.The effluent treatment
levels are BOD 17 mg/L, TSS 18 mg/L and NH,;-N 1.24 mg/L.

The process aerator/mixer system’s unique features and
performance capabilities more than suited the plant’s
design requirements, whereby all the city’s effluent
requirements were met and yet, the horsepower require-
ments were significantly reduced.

The Aire-O, Triton process aerator/mixer is an electric
motor-driven, propeller-type floating aerator equipped with
a regenerative blower.The aerator induces the flow of air
below the surface of the water and provides flow-linkage
mixing in multiple unit arrangements.The Triton may be
operated in mixing and/or aeration mode controlled inde-
pendently for complete BNR.The Triton is a combination of
optimal hydraulic and aeration efficiency.

Factors that affect aeration oxygen transfer and waste-
water treatment performance efficiency include bubble size,
hang time and complete mixing of a basin to prevent dead
spots and short circuiting. The process aerator/mixer’s ability

to disperse oxygen throughout an entire wastewater
treatment basin is the key to its oxygen transfer rates and
performance efficiency.

Mixing efficiency put to the test

Mixing tests performed on a 75-hp Triton aerator/mixer
under field conditions showed significant velocities were
achieved down to the lagoon’s depth of 24 ft and out to
its maximum allowable distance of approximately 60 ft.
The test was conducted by Redmon Engineering Co.
consulting engineers.

A series of velocity measurements were made around the
aerator/mixer using a Marsh-McBirney electronic velocity
meter. One person held the pontoon boat in place while two
others made the measurements.The velocity sensor was
mounted on a long metal conduit.The sensor was pointed
into the flow, and velocity was recorded at different depths.

“The observed gas-phase oxygen transfer efficiency values,
which were observed to average around 34%, are some of the
highest values measured by this writer;” reported David
Redmon of Redmon Engineering.“These very high gas-phase
transfer efficiency values are due to the very fine bubbles
generated by the Triton unit and the high pumping intensity
of the unit, which results in the gas being kept in the liquid
for substantial distances from the aerator. The pumping capa-
bility of the Triton unit is indeed impressive as observed by
the high liquid velocities and the large area of the influence
of the unit”

This type of aerator system is an efficient mixer because it
has an induced flow rate that is much greater than the prop
pumping rates, which can be mathematically calculated.
Propeller manufacturers estimate that the induced flow rate
can be 10 to 20 times that of the calculated flow rate.

Another cost-saving measure is the use of DO probes.
These allow for direct control of the air by controlling the
regenerative blower, which adds more energy conservation.
When desired oxygen levels are reached, the aerator’s blow-
ers can be turned off independent of mixing or timed to run
at various intervals during the day.

With the average national electrical rate running about
$0.83 per Kw/hr, many cities are scrambling to find savings
while dealing with cutbacks.There are no sleepless nights in
Ontario with the savings they enjoy. Il

Cheri D. Cohen is vice president, marketing/public relations for
Aeration Industries Intl., Inc. She can be reached at 952/556-5724 or
by e-mail at cheric@aireo2.com.

WATER & WASTES

DIGEST

© copyrighted Scranton Gillette Communication, Inc.
Reprinted with permission from WATER & WASTE DIGEST, March 2006

9890




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


