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Table 1 Main specifications and structure parameters of prototype trawl net
i EL ZESYSSIS _ EASPERS 4 A K‘EZ_ EE=RIS;3 KR TR 5 {ﬁ:jj
NetNo. Totallength of  Circumference of - Length of wing ~ Length of Ly/C Ly/C Length of head Length of ground Buoyancy F/KN Sinking
net L/m net mouth C/m L/m body net Ly/m line S1/m rope S/m force G/kKN

1 147.2 884 28 119.2 0.134 0.032 75 75 9.4 9.4

2 140.1 884 28.8 111.3 0.125 0.032 78.1 78.1 9.4 9.4

3 164.0 720 52 112.0 0.156 0.072 119 119 9.4 9.4

4 198.6 832 48 150.6 0.181 0.057 116.7 116.7 9.4 9.4

5 186.6 832 56 130 0.157 0.067 117.4 117.4 9.4 9.4

6 65.4 163.2 14.4 51 0.312 0.088 339 339 13.7 13.7
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Fig.1 Sketch map of model trawl net experiment in tank

1.3 ZERHH

FRYE I PR KRG 77" FRAERE T Hds ab 2,
sERPE 2 Pron. B 2 wan, FraRRAE T, bEE
o 3G oy, AR P DR ELBE g 38, g Y T e R A
BEAIG . b Sz B ik 1.542 my/s ISP U1 g LB R 1
e BB KTk LG AR B, 1 5 B ) ARk
75.51~91.01 kN, P I A4k 53.09~43.21 m; 2 %5
WY BH 1284k 74.68~81.93 kN, ¥ 1117 EE AR ALl 66.99~



#70 R

R M a5 A A BT R B e R 77

61.40 m; 3 5 MFH ALK 91.21~106.80 kN, ¥ [ 15 5
Al 52.12~41.06 m; 4 5L ALK 286.26~
309.58 kN, P41 S48 kol 25.85~29.44 m; 5 5 MIFHL A
AFAG k) 212.17~221.13 kN, B L5 JEA8 4kl 35.92~
30.70 m; 6 5 ML AR N 196.36~207.37 kN, M 5
FEARAL Sy 20.54~17.48 mo HHULAAN, 1~3 SMM I
RO, HA AR, B B AT TSR B 2 gk,

LBl J7Net resistance ' /kN

175 /% Height of net opening H /m

3

SRR VK BE A5, K H gt ARHeI, R 2 A
W H e, ANBEARAE R DL . 4~6 SR HEEH
TR, SEMAHEREEE, 1T 6 5 W s BEARAIC, FAiE
BV, RS EE T R, 9 I BB AL 20 m B R k.
PR, WA LR RK S PR AT, 25 R BIAE AR — 5
(IR, A P R M AL BT R R 2 EAE RS, A
RIS ITERE, IR ALt oL .

cweH ey e H

= 0
2.31932 0.771 1.028 1.285

|0.028 1.285 1.542 1.799 2.056
i 149 33 [ Towing speed V /(m-s™)

Hi [+ 7% S Towing speed V/(m-s™)

=l
= =}
140 180 140=-
2 Z ol F
1205 S-160F 120 &
"2 g 140f% 'z
=9 8 5}
100?0) § 120 P, 100 2
80 S Z 100} 80 2
15} o o
160 £ g5 80F 60 2
. 2 Z 60 =
40 2 = 140 2
5= 40f 32
20 2 Z ,f 20 2
o o E o . . - - 0 =
1542 1799 2056 = 0771 1028 1285 1542 1.799 2056 2

4 1

i 93 £ Towing speed V/(m-s™)

a 154 £ b. 25 % - c.3'5 M

a. Net No.1 = 400 b. Net No.2 80 E 350 c. Net No.3 35 £

2Z, 2 Z e

ERINE 50 f;;;\ 70 £ =300 30 .5

20, Iz, .

g % 300 ’*:;;;} 60 °‘g’. g 250 1 125 %

2 £2 % 5 & =

g B0 0F 200} 20 2

5 8200 S % "

g g = Zqs0f =

7 2150 o 3 o

= S00 $20 2 S 100f {103
= = = P jas} b
K E om 50 {102 B sof 15 =
E . . . . 02 E o . - - - 02 E o . . - - 0o
0.771 1028 1285 1542 1.799 2.056 = 0771 1.028 1285 1542 1799 2056 = 0771 1028 1285 1.542 1.799 2.056 =

i 3 J Towing speed V/(m-s™) Hi 93 S Towing speed V/(m-s™) i 19 75 [ Towing speed V/(m-s™)
d. 45 e. 55 £ 6%5
d. Net No.4 e. Net No.5 f. Net No.6

I Fyg (=1,2,3) fl Hy (=1,2,3) 3513 3 Frol FRR LRI L e, 10 3 SRIZKCEY5KREIEA 0.44. 0.520 0.67, HABMHER 0.40. 0.45. 0.50,
Note: Fy(j=1,2,3) and Hg(j=1,2,3) represent the net resistance and height of net opening under 3 test conditions, the expansion ratios of net No.l and No.3 are 0.44, 0.52
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Fig.2 Changes of net resistance and height of net opening under different towing speeds
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B3 4. 5 5 MR LTI
Fig.3 Contrast of coefficient of energy consumption between
trawl net No.4 and No.5
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Note: 2a stands for mesh size, < stands for mesh numbers, NL stands for the length of net after straighten, LL stands for the length of net after hanging, Mat stands for

the diameter of the net materials.
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Fig.4 Schematic diagram of trawl net (ID: TNO1) for Antarctic krill
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Table 2 Depth of different parts of trawl net

Wi B b TEA R B o B ARTE A PR EE BETE AR PR
"7 Depth of middle part  Depth of middle-upper  Depth of cod end

Test No. of headline in water/m part of body net in water/m  in water/m
1 8.48 15.58 12.27
2 36.67 47.59 36.74

T 5B 1 UGRMEF IS 72%0.13 kKN+22x0.06 kN, 58 2 AR MIF I 4%
i 2x14.7 kN+22x0.06 kN,

Note: Buoyancy of test No.1 was equipped with 72x0.13 kN+22x0.06 kN and
buoyancy of test No.2 was equipped with 2x14.7 kN+22x0.06 kN.

W RS HE VR D0 IE A N IR TR T 84x
0.13 kN+22x0.06 kN, JTFZRA% 4 EkEE 8.82 kN, Hifi 2
HOCgHET 245kN) , FULZA 1011, BFE#E
o0 12.24 kKN, ZEWRALIE 9800 2/5; W&l 5 Bis e
POAN RN (AR, B A B e i ar ) ir ik
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Fig.5 Depth of different parts of trawl net in water along with
changes of warp length
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Structure improvement design and performance experiment of Antarctic
krill trawl net

Feng Chunlei, Liu Jian, Zhang Yu, Wang Yongjin, Zhang Xun, Zhou Aizhong, Wang Lei, Wang Lumin™

(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of East China Sea and Oceanic Fishery
Resources Exploitation, Ministry of Agriculture, Engineering Technology Research Center of Marine Fishing, Chinese Academy of Fishery
Sciences, Shanghai 200090, China)

Abstract: The Antarctic krill resource is very abundant in the area surrounding the Antarctic and the total production in China
has reached nearly 60 000 t. At present, the existing problems are the lack of exclusive localization fishing gears for Antarctic
krill fisheries and the low matching degree between the trawl net and the fishing vessels. Through collecting the production
situation of fishery company at home and abroad, 6 kinds of different existing Antarctic krill trawl nets were selected as the
experimental prototype. The model test was carried out in the flume of trawl fishing gear in East China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences. The coefficient of energy consumption, net resistance and height of net
opening of different trawl nets were measured under 3 test conditions. The model test results showed that the height of net
opening of trawl net No.1-3 was higher than other types of trawl nets, but its mesh size was too large to stop the escape of
Antarctic krill. The net resistance of trawl net No.4-6 was higher than others. Based on the analysis of the hydrodynamic
performance of 6 kinds of existing Antarctic krill trawl nets imported from fishery developed countries, an improvement
program of TNO1 type four-panel Antarctic krill trawl net with small mesh was developed independently. In April 2015, a
9-day sea trial was carried out in the Antarctic krill fishing ground. The test fishing vessel was “Kaili” from Shanghai
Kaichuang Ocean Fisheries Co., Ltd. The sea trial results showed that: 1) When the warp length was less than 230 m, the depth
of cod-end was lower than body net, which meant the buoyancy force of cod-end was too large. When the warp length was
longer than 230 m, the depth of cod-end and the working depth had a positive relationship. The best buoyancy-weight ratio
was suggested to be 1:1.1; 2) No significant correlation was found between the length of the vertical net opening and the length
of warp. When the trawl speed was 1.542 m/s, the height of the vertical net opening was 26-29 m and the vertical expansion
ratio was 0.11-0.12. As releasing the warp length from 90 to 370 m, the height of the horizontal net opening increased from 14
to 20 m. The expansion ratio was 0.22-0.32. The expansion at vertical and horizontal direction had good effect, which has
reached the requirement of design. 3) The comparative analysis of the catch showed no significant difference between the day
and night. The average yield per net in the daytime was 33 t and the average yield per net at night was 28 t. The average yield
per net in sea trial was 30 t, which increased by nearly 50% compared with other fishing vessels around the same fishing area
(according to the statistical records, the average yield per net was about 20 t). The new type of Antarctic krill trawl net has the
characteristics of high efficiency and is suitable for the fishing vessels, which can provide a theoretical basis for further
independent research and development of the Antarctic krill trawl net.

Keywords: fisheries; design; model structure; Antarctic krill; fishing; trawl; fishing gear; model test




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 450
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


