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Design and Application of Big Bore Butterfly Valve
in Intermittent High Speed Wind Tunnel

Yu Xin, Shi Jianyuan, Zhen Xiaodong, Yang Kepeng
(High Speed Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: In view of the problems of the big bore butterfly valve in the 2 m large intermittent wind tunnel, the
optimization design for the DN2500 hydraulic butterfly volve is proposeol, and the stress concentration and modal analysis
of the newly designed butterfly valve were carried out by finite element software. The results show that the stress value of
the dangerous section meets the design requirements under the limit condition, and the vibration characteristics are good;
the engineering application proves that the butterfly valve has reliable sealing, small blockage, low failure rate, and can

ensure long-term effective operation.

Keywords: intermittent high speed wind tunnel; big bore; butterfly valve; design and application
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A: Static Structural

Stress Intensity

Type: Stress Intensity

Unit: MPa

Time: 1

225.210 max
209.120
193.040

176.950
160.860
144.780
128.690
112.600
96.518
80.432
64.346
= 48.259
32.173

16.086
1.506 9e-11 min
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B: Static Structural
Stress Intensity
Type: Stress Intensity
Unit: MPa

Time: 1

139.680 0 max
129.700 0
119.730 0

109.750 0
99.772 0
89.7950
79.818 0
69.841 0
59.863 0
49.886 0
39.909 0

= 29.9320

19.954 0
9.9772
6.043 2e—11 min
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A: DF

Total Deformation
Type: Total Defomation
Frequency: 41.538 Hz
Unit: mm

0.718 680 max
0.667 340
0.616 010
0.564 680
0.513 340
0.462 010
0.410 670
0.359 340
0.308 010
0.256 670
=

0.205 340
0.154 000
0.102 670
0.051 334
0 min

12 DN2500 ;& shiR iR 1 MRS

A: DF

Total Deformation

Type: Total Deformation
Frequency: 59.596 Hz
Unit: mm

0.702 640 max
0.652 460
0.602 270
0.552 080
0.501 890
0.451 700
0.401 510
0.351 320
0.301 130
0.250 940
I

0.200 760
0.150 570
0.100 380
0.050 189
0 min
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A: DF

Total Deformation
Type: Total Deformation
Frequency: 61.165 Hz
Unit: mm

0.684 400 max
0.635 520
0.586 630
0.537 750
0.488 860
0.439 970
0.391 090
0.342 200
0.293 320
0244 330
i
= 0,097 772
0.048 886

0 min
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A: DF

Total Deformation
Type: Totall Defommation
Frequency: 68.625 Hz
Unit: mm

2.880 10 max
2.674 40
2.468 70
2.263 00
2.057 20
1.851 50
1.645 80
1.440 10
1.234 30
1.028 60
0.822 90
= 0.617 17

0.411 45
0.205 72
0 min
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A: DF
Total Deformation
Type: Total Defomation
Frequency: 70.79 Hz
Unit: mm
12.377 00 max
11.492 00
10.608 00
9.724 40
8.840 40
= 7.956 30
7.072 30
6.188 30
5.304 20
4.420 20
3.536 20
2.652 10
1.768 10
0.884 04
0 min
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A: DF

Total Deformation
Type: Total Deformation
Frequency: 73.896 Hz
Unit: mm

1.059 400 max
0.983 760
0.908 080
0.832 410
0.756 740
0.681 060
0.605 390
0.529 720
0.454 040
0.378 370
0.302 690
0.227 020
0.151 350
0.075 674
0 min
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3 61.165 0.684 6 73.896 1.059

RS Ral s R 1E & I AR R 1 3R e 55
AN, AE S I AR S SE I ) AR AN 2 3 IR T 45 A
Wo EWRITTRSERR TAES, mEdE MK i|] e
IS R), B SAE R TR AR N AR
4 MK R ITIESERK
4.1 KERZBFH AW

¥R E GB/T13927—2008¢ T MV 1® ] /7856 )

b A 3k 4T K R R 5, KRR R 1 o8 T R
77(2.5 MPa) [ 1.5 %, B 3.75 MPa, {5 A

10 min; 4T 2.0 MPa (R L AF [k J7) ()% B i
B, SrBONES, RIKEE 10 min, #HRIEAS A
0.01 kg/s; 7K 5 A% & b6 1518 3 25K
42 THEZEK

DN2500 ¥z IR A AT UK, B5ER
V21 500 AU, T A2 8 3y T TR 3 A7 0T I 1 1
BB 5 F ORI ) SR, I A AR B B
bR, A RREE T 2 A TUH KRR, TR
KU 5 Fm .

#s5 IERMRIER

M XA A m K LR
R EAREMR
J& P B 8] /s 3~10
J& H JE £/MPa <2
SEAT R B 500 (7§ #732 47)
EATH A/ A 8

5 Z5RiEB

S G IR B b e T XU T 0 i
FRIRER, WRERLAN G5 K b He AT e e it

A7 M B AR S B R B 00 I AL e T T
WRAR, #EAEE. FEEEL N R OR BE KU
Lo SN e T DS § 7R o WP T N W b
BRI BT 5 NSRS .

S Hk:

[11 A%k, &N, %E. 2 mABERRRRS TR EEHF
EAR[I]. EBARAR N R, 2019, 33(6): 72-77.

2] $Fw, & &, R4, F 2mTASZRAANZTELAL
M E[T]. BT A I, 2024, 43(5): 1-3.
[31 # T, &L, »Hh. 2.4 m ¥ F ik KOR R T4 R
WA M ELA ()], £ 831k, 2024, 43(7): 44-47.
[4] BF, MR, BAAR Ao £S5 5% EEEGITHR[I]
FARBUAK, 2011(1): 32-35

[5] REZE, B, AFHEITEGEHEF SH[]
I @ B ALK, 2011, 38(7): 901-902.

[6] Efu. AW = AR M E T FWARL[I]. b
A, 2012, 35(3): 68-70.

[7]1 E K, SLAEMN, k. =4k 8 3R 30 5% o 47 []].
®5 &, 2018, 37(5): 202-206




<<
  /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
  /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 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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


