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CASE STUDY

Massive Civil Scale FRP Beams for Coal Gas Bubble Jet Reactor — Made With
Advantex® Glass

Wet scrubbers remove vast quantities of
sulfur dioxide (SO_) from the exhaust of
coal-fired power plants by mixing the flue
gasses with water and limestone. They
house an unrelenting combination of
sandstorm and acid-laced tsunami.

While the exteriors of these 100-foot
vessels are massive enough, the interiors
are packed with % MM Ibs of pipes, ducts,
decking, baffles, agitators and more...all
formed with acid resistant FRP (fiberglass-
reinforced polymer).

The FRP supports all that was once trusted
only to steel beams (sealed off from the acid
by skins of increasingly rare and expensive
nickel alloy). The steel suffered rapid acid erosion once the skins were pierced, and the exceptionally costly downtime to repair the
damage demanded a new materials solution.

RPS Composites, Inc. responded with new FRP beams that could match the steel beam’s colossal dimensions. The largest of these
40-foot-long beams are over 2 feet tall and 1 foot wide. RPS Composites overcame several barriers to produce the beams. Placing
200+ fluffy plies of thin fabrics into a mold for the 7-inch-thick flanges would alone been a daunting task and infusing resin through
all of the fiber nearly impossible. RPS Composites, however, combined specialized designs for vacuum infusion with extremely

scaled-up 3D woven fabrics made with Advantex® corrosion-resistant glass. Advantex® glass fiber reinforcement is a patented
boron-free glass formulation that is both a corrosion-resistant E-CR glass fiber reinforcement meeting ASTM Standard D 578 and
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demonstrating proven performance in the field for more
than 15 years. It also offers increased mechanical
properties compared to standard E-glass and E-CR
glasses.

3TEX, Inc. then used unique 3D weaving machines to
assemble nearly 4,000 Advantex® glass direct rovings into
a single, enormous, and slab-like industrial scale uniaxial
preform branded UniGirder. Despite being so dense that it
compresses less than 4% under vacuum, the alignment
and organization of the rovings provided Z-axis flow paths
allowing vinyl ester resin to pass nearly 40 times faster
through the thickness and still yield E11 of 7MSI. RPS
Composites reported that it infused sections thicker than 12 inches in as few as 14 plies of similar 3TEX fabrics made with Advantex®
glass fiber reinforcements.

Test beams 30 feet long made by RPS Composites were loaded to failure at North Carolina State University at its CSU Constructed
Facilities Lab where immense civil scale test equipment was required to apply loads nearly 1 MM Ibs. Some beams included optical
SensorBraid ropes woven from Advantex® glass fiber and Luna Innovations sensing fibers so that real-time maps of strain and
temperature could be captured without corrosive metal sensors. The surfaces of the naturally acid-resistant beams are additionally
protected from the sand in the storm by a special composite abrasion resistant coating further outperforming the steel. Every
serialized production beam was measured for rigidity at the molding site then shipped for installation at various coal power plants.

Since 2009, the first of hundreds of RPS Composites’ massive FRP beams made with Advantex® glass have been weathering the
acid typhoon, turning acid rain into gypsum.

Specify Advantex® Glass for all FRP used in Corrosive Environments.

Take Risk Out...Put Advantex® Glass In.

Owens Corning Advantex® Customer Contacts:

e RPS Composites, Inc.: http://rpscomposites.com, Sales/Support: 800-343-9355 or ktownsend@rpscomposites.com
e 3TEX, Inc.: http://www.3tex.com, Sales/Support: 252-717-9461 or wigentd@3tex.com

Owens Corning Advantex® Corrosion-Resistant Glass Fiber Reinforcements:

Email:  Advantex.americas@owenscorning.com; Advantex.europe@owenscorning.com; Advantex.asiap@owenscorning.com

For more information call: (614) 777-1384

OWENS CORNING EUROPEAN OWENS CORNING OWENS CORNING COMPOSITE SOLUTIONS BUSINESS
COMPOSITE MATERIALS, LLC FIBERGLAS, SPRL ASIA PACIFIC REGIONAL HEADQUARTERS

ONE OWENS CORNING PARKWAY 166, CHAUSSEE DE LA HULPE UNIT 01, 02, 05, 39/F, PUDONG KERRY PARKSIDE,
TOLEDO, OHIO 43659 B-1170 BRUSSELS 1155 FANG DIAN ROAD, PUDONG, SHANGHAI
1.800.GET.PINK™ BELGIUM 201204, CHINA

WWW.0wenscorning.com +32.2.674.82.11 +86.21.6101 9666

www.ocvreinforcements.com

This information and data contained herein is offered solely as a guide in the selection of a reinforcement. The information contained in this publication is based on
actual laboratory data and field test experience. We believe this information to be reliable, but do not guarantee its applicability to the user’s process or assume any
responsibility or liability arising out of its use or performance. The user agrees to be responsible for thoroughly testing any application to determine its suitability
before committing to production. It is important for the user to determine the properties of its own commercial compounds when using this or any other
reinforcement. Because of numerous factors affecting results, we make no warranty of any kind, express or implied, including those of merchantability and fithess
for a particular purpose. Statements in this publication shall not be construed as representations or warranties or as inducements to infringe any patent or violate
any law, safety code, or insurance regulation.

Pub. No. 10017791-A. Owens Corning reserves the right to modify this document without prior notice. ©2012 Owens Corning. All Rights Reserved.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo 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
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /FlateEncode
  /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

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'IGEN'] [Based on 'IGEN'] [Based on 'Adobe PDF Preset 2'] [Based on 'Press Quality'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


