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Air Leak Detection in Sintering Furnaces to Enhance
Efficiency and Product Quality

Application Note

Introduction

In sintering furnaces, periodic equipment maintenance has proven to be the most effective way
to prevent air leaks. While cost reduction is a concern, energy loss from air leaks is also an
issue. Air leak detection is performed so that equipment can be repaired in a timely manner or
some other appropriate measure be taken.

To detect air leaks, an oxygen analyzer is used. The ZR22G/ZR802G Zirconia Oxygen Analyzer
has been well received due to its good response speed, stability, and maintainability. It has been
confirmed that the ZR22G/ZR802G can be used in DL type sintering furnaces under harsh
conditions that include large quantities of dust, high humidity, and a pressure of approximately —
5 kPa.

Expected Benefits

» Saves energy and improves the efficiency of sintering furnaces, thereby maintaining high
quality

* Ensures stable air leak detection

* Reduces operating costs

Process Overview

A sintering furnace mixes powdered ore with auxiliary materials such as powdered coke and
sinters them to make lump ore, which is used as a raw material in blast furnaces. Since modern
blast furnaces are large and require sophisticated and efficient operation, stringent control of the
quality (lump size) of the sintered ore is essential. Air leakage detection is of paramount
importance not only because it saves energy but also because it ensures the proper operation
that produces high quality sintered ore through proper operation.
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Solution Details

Process conditions ZR22G Detector

Measurement point: Wind box Gas Flow e
Temperature: 200 °C or less 'l . [:lg C\&

Pressure: -5 to 0 kPa i

Composition: CO2: approx. 10%; 1
CO: approx. 2%; Probe
02: 8 to 16%; Protector ZR802G Converter

N2: approx. 76%,

SO2: approx. 600 ppm
Humidity: 4 to 17% (with water droplets)
Dust: 1 to 5 g/Nm3 (sintered powder/lumps:
approx. 30 mm in diameter) B
Flow rate: Approx. 2 to 5 m/s

Measurement system

Detector: ZR22G-100-C-K-P-O-00-E-A /C/CV & =
Probe protector: ZO21R-L-100-J*B ontact Qutput
Contact Input

Converter: ZR802G--00-N-N /] _I

Automatic calibration unit: ZR40H-O-0-A our — ISuT  7R40H Automatic
Standard gas unit: Z021S-O-E*A Calibration Unit
Zero gas cylinder: G7001ZC

Pressure regulator: G7013XF or G7014XF
Case for calibration gas cylinder: E7044KF
Note: the calibration gas cylinder must be

I '
—l E Power Supply

Analog Output/

Flowmeter

urchased locall S
P y ZERO GAS IN AIR IN o[3 €]
Utilities Instrument Air,

Cylinder Approx. 1 I/min

Rated voltage: 100 to 240 V AC

Rated frequency: 50/60 Hz

Power consumption: 330 VA (Max. 800 VA)

Instrument air (reference gas): pressure: 300 to 700 kPa
consumption: approx. 1 I/min

Notes

» Since the sample gas contains large quantities of sintered powder, a probe protector
should be used to protect the detector

 |If the sample gas contains CO, compensation may be required. Contact Yokogawa.

* The detector should be installed so that the probe head does not point upstream into the
gas flow. It is best to mount the detector vertically with the probe tip pointing downward. If
necessary, it can be installed at any angle between 0° and 90° with respect to the vertical.

Trademarks
Co-innovating tomorrow, OpreX and all product names of Yokogawa Electric Corporation in this bulletin are either trademarks or registered trademarks of
Yokogawa Electric Corporation. All other company brand or product names in this bulletin are trademarks or registered trademarks of their respective holders.

YOKOGAWA ELECTRIC CORPORATION EE E YOKOGAWA CORPORATION OF AMERICA http:/Mww.yokogawa.com/us/
World Headquarters YOKOGAWA EUROPE B.V. http:/imwww.yokogawa.com/eu/
9-32, Nakacho 2-chome, Musashino-shi, Tokyo 180-8750, JAPAN Iz YOKOGAWA ENGINEERING ASIA PTE. LTD. http:/iwww.yokogawa.com/sg/

- YOKOGAWA CHINA CO., LTD. http://www.yokogawa.com/cn/

http://www.yokogawa.com/an/ -E r YOKOGAWA MIDDLE EAST & AFRICA B.S.C.(c) http://www.yokogawa.com/bh/

Subject to change without notice.
All Rights Reserved, Copyright © 2006, Yokogawa Electric Corporation

AN 10MO1F01-01E

YOKOGAWA Co-innovating tomorrow [Ed:04, Mar. 2021]



	Air Leak Detection in Sintering Furnaces to Enhance Efficiency and Product Quality
	スライド番号 2


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (Japan Color 2001 Coated)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.7

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<



  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /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 /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 0

      /MarksWeight 0.28346

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /JapaneseWithCircle

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /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

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



