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Tab.1 Netting configuration parameters of cod-end

o ¢ ZEr ZEEPNGIA BN EAER S TIERAR Zhrm H
cod-end  twine materials mesh size twine diameter stretched length cutting ratio number of N-mesh
Part 1 PE 60 mm 1.18 mm 1.2m 4:1 20
Part 2 PE 60 mm 1.18 mm 1.98 m . 33
Part 3 PE 40 mm 1.18 mm 2.0 m pn 50
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Fig. 1 Design diagram of the test cod-end
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Fig. 2 Structural schematic of the test grid
d indicates bar spacing
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Tab. 2 Test grid parameter

%> i ff 2 1] £ Yh1m) F#R

serial number angle bar spacing  number of N-mesh
Grid-15-30° 30° 15 mm 16
Grid-25-30° 30° 25 mm 16
Grid-35-30° 30° 35 mm 16
Grid-45-30° 30° 45 mm 16
Grid-15-45° 45° 15 mm 9
Grid-25-45° 45° 25 mm 9
Grid-35-45° 45° 35 mm 9
Grid-45-45° 45° 45 mm 9
Grid-15-60° 60° 15 mm 5
Grid-25-60° 60° 25 mm 5
Grid-35-60° 60° 35 mm 5
Grid-45-60° 60° 45 mm 5

TE: Grid-15-30°F75 24 B A 25 (RIS 15 mm, & PC i

H 30°,

Note: Grid-15-30° is expressed as a grid device with a grid bar
spacing of 15 mm and an assembly inclination angle of 30°.
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Fig. 4 Variation of cod-end system drag with flow
velocity at different grid bar spacing settings
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Fig. 5 Variation of cod-end system drag variance with
flow velocity at different grid bar spacing settings
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Fig. 12 Drag amplitude of cod-end system at different grid bar spacing settings
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Effects of bar spacing and inclination angles of Nordmere grid on the
stability of the trawl cod-end

MAO Dawen', TANG Hao"*?*", ZHANG Can', HU Fuxiang" >3, XU Liuxiong"**

1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China;

2. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education; Shanghai Ocean
University, Shanghai 201306, China;

3. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China

Abstract: The Nordmore grid is an extensive implemented grid bycatch reduction device (BRD) implemented in
various shrimp trawl fisheries to reduce bycatch. Variations in the bar spacing and inclination angle of the grid not
only affect the hydrodynamic force of the cod-end system but also have a significant impact on the stability. This
study employs flume tank model experiments to explore the effects of different bar spacing (15 mm, 25 mm,
35 mm, and 45 mm) and inclination angles (30°, 45°, and 60°) on the drag and shape of the cod-end system. The
results showed that: (1) the drag of the cod-end increased as the grid’s inclination angle and flow velocity
increased but decreased as the bar spacing increased. The average drag of the cod-end in different inclination
angles was in the order: A-60° > A-45° > A-30° > without a grid. The drag of the cod-end of the without grid was
reduced by 170%, 120%, and 72% compared to that at A-60°, A-45°, and A-30°. (2) As the inclination angle of the
grid increased, the expansion effect on the contour morphology of the cod-end became significant, with the
vertical center point of the cod-end positioned lower. As the flow velocity increased, the overall shape of the
cod-end tended to contract. The cod-end circumference with inclination angle of A-60° was increased by 18% and
8% compared to that with inclination angles of A-30° and A-45°. (3) Experimental observations revealed that the
drag of the cod-end exhibited a certain degree of fluctuation, becoming more pronounced with increasing flow
velocity. At a grid inclination angle of 30°, the drag oscillation effect was the most significant, while at an
inclination angle of 45°, the drag oscillation effect of the cod-end was weaker. The average amplitude of the drag
oscillation at 30° inclination angle was increased by 26% compared to that at 45°. (4) Bar spacing did not have a
significant impact on the fluctuation of drag oscillation. The outcomes of this study hold substantial implications
for the optimized design of grid BRDs, which will enhance the selectivity of trawl nets.

Key words: sorting grid; bar spacing; inclination angle; cod-end drag; cod-end stability

Corresponding author: TANG Hao. E-mail: htang@shou.edu.cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /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 true
  /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 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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /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 false
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C005B9AD88D2891CF62535370005D201D005D00204F7F75288FD94E9B8BBE5B9A521B5EFA7684002000500044004600206587686353EF901A8FC7684C976262535370673A548C002000700072006F006F00660065007200208FDB884C9AD88D2891CF62535370300260A853EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200035002E003000204EE553CA66F49AD87248672C676562535F00521B5EFA768400200050004400460020658768633002>
  >>
  /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 [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


