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Flight Simulation Conference

SIMULATION BASED TRAINING

THE KEY TO MILITARY OPERATIONAL CAPABILITY

LONDON /22-23 NOVEMBER 2016

The Flight Simulation Group will
look at the Military Capability

of training and as we face an
increasingly unpredictable world
with potential conflicts and
threats, the conference aims

to consider how proven and
emerging technology will have
the ability to respond to these
threats.
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ROTORCRAFT VIRTUAL ENGINEERING

LIVERPOOL / 8-10 NOVEMBER 2016

This conference will look

at how rotorcraft virtual
engineering supports life cycle
engineering through design
and development, test and
certification and operations.

This conference is for
engineering professionals,
rotorcraft manufacturers,
researchers in government
laboratories and academia.

Registration is now open.

www.aerosociety.com/RVE2016

Sponsorship Opportunities

Sponsorship and Exhibition opportunities are available for this conference.
For more information please contact conference@aerosociety.comor +44 (0)20
76704345

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press


https://doi.org/10.1017/aer.2016.97

3 - 8 SEPTEMBER 2017
MANCHESTER, UK

(the city where The Honourable Charles Rolls met Sir Henry Royce)

Hosted by Co-Hosted by Supported by
UK Organising Committee &

Cmnﬁeld

UNIVERSITY MANCHESTER

CITY COUNCIL

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press


https://doi.org/10.1017/aer.2016.97

CAMBRIDGE

JOURNALS

Journal of
Fluid Mechanics

Editor
M. G. Worster, University of Cambridge, UK

Journal of Fluid Mechanics is the leading international
journal in the field and is essential reading for all those
concerned with developments in fluid mechanics. It
publishes authoritative articles covering theoretical,
computational and experimental investigations of all
aspects of the mechanics of fluids. Each issue contains
papers on both the fundamental aspects of fluid
mechanics, and their applications to other fields such
as aeronautics, astrophysics, physiology, chemical and
mechanical engineering, hydraulics, meteorology,
oceanography, geology, acoustics and combustion.

Price information
is available at: http://journals.cambridge.org/flm

Free email alerts
Keep up-to-date with new material — sign up at
http://journals.cambridge.org/flm-alerts

For free online content visit:
http://journals.cambridge.org/flm

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press

Journal of
Fluid Mechanics

VOLUME 701

Journal of Fluid Mechanics
is available online at:
http://journals.cambridge.org/flm

To subscribe contact
Customer Services

in Cambridge:

Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:

Phone +1 (845) 353 7500

Fax +1(845) 353 4141

Email
subscriptions_newyork@cambridge.org

B CAMBRIDGE

UNIVERSITY PRESS



https://doi.org/10.1017/aer.2016.97

CAMBRIDGE JOUR

-
- — B~
Z, =

JFM FAST
TRACK

=

JFM RAPIDS

® Faster publication
® Greater visibility for papers

® Freely available to all for the first year

For more information visit

journals.cambridge.org/rapids

5B CAMBRIDGE

3 Y UNIVERSITY PRESS

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press


https://doi.org/10.1017/aer.2016.97

gNviEnnlaa JOURNALS

rnal of
1 Mechanics

ARCHIVE

Vital research from
the definitive source

H CAMBRIDGE

UNIVERSITY PRESS

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press


https://doi.org/10.1017/aer.2016.97

Submission of Manuscripts

All manuscripts should be submitted online at: http://www.edmgr.com/aeroj

Any enquiries should be directed to Wayne J Davis at aerojournal @ aerosociety.com.

The current set of instructions for authors are available at: http:/journals.cambridge.org/AER

Subscriptions
The Aeronautical Journal (ISSN 0001-9240) is published monthly in 12 issues each year.

Non-Members

The subscription price (excluding VAT) to The Aeronautical Journal for volume 120 (2016), which includes
print and electronic access, is £525 (USA, Canada and Mexico US$788) and includes delivery by air; single
parts are available at £50 (USA, Canada and Mexico US$75) plus postage. The electronic-only price
available to institutional subscribers is £460 (USA, Canada and Mexico US$690). EU subscribers (outside
the UK) who are not registered for VAT should add VAT at their country’s rate. VAT registered subscribers
should provide their VAT registration number. Orders, which must be accompanied by payment, may be
sent to any bookseller or subscription agent or direct to the publishers: Cambridge University Press, UPH,
Shaftesbury Road, Cambridge CB2 8BS, or in the USA, Canada, and Mexico to Cambridge University
Press, Journals Fulfilment Department, 1 Liberty Plaza, Floor 20, New York, NY 10006, USA. Japanese Prices
for institutions are available from Kinokuniya Company Ltd, P.O. Box 55, Chitose, Tokyo, Japan.

RAeS Members

The subscription price for RAeS members is £85 for Hardcopy and online access and £65 for online access only.
Individual copies are £7.40. Orders are available from: Membership Department, Royal Aeronautical Society,

No.4 Hamilton Place, London, W1J 7BQ, UK. Tel: +44 (0)20 7670 4304 or email: subscriptions @ aerosociety.com

RAeS Conference Proceedings

Details, prices and availability of Royal Aeronautical Society Conference Proceedings can be obtained
from: RAeS Conference and Events Department, No.4 Hamilton Place, London, W1J 7BQ, UK.

Tel: +44 (0)20 7670 4345, email: conference @ aerosociety.com or via www.aerosociety.com/proceedings

Advertising
All advertising enquiries should be sent to Simon Levy, simon.levy @ aerosociety.com

Internet Access
The Aeronautical Journal is included in the Cambridge Journals Online service and can be found at:
http://journals.cambridge.org/AER.

The Aeronautical Journal now supports open access publications across its hardcopy and online platforms,
and accepts papers to consider for publication under both the ‘green’ and ‘gold’ open access options.

Information contained within The Aeronautical Journal has been published in good faith and the opinions
expressed do not represent those of the Royal Aeronautical Society.

The Royal Aeronautical Society is a registered charity: No 313708
© 2016 Royal Aeronautical Society

All rights reserved. No part of this publication may be reproduced in any form or by any means, electronic,
photocopying or otherwise, without permission in writing from Cambridge University Press. Permission to
copy (for users in the USA) is available from the Copyright Clearance Center, http://www.copyright.com.

This journal issue has been printed on FSC™-certified paper and cover board. FSC is an independent,
non-governmental, not-for-profit organization established to promote the responsible management of the
world’s forests. Please see www.fsc.org for information.

Printed in the UK by Bell & Bain Limited, Glasgow.

https://doi.org/10.1017/aer.2016.97 Published online by Cambridge University Press


https://doi.org/10.1017/aer.2016.97

ROYAL
AERONAUTICAL
SOCIETY

2016 » CELEBRATING 150 YEARS

CONTENTS
Volume 120 Number 1232 October 2016

B. Liitke, J. Nuhn, Y. Govers and M. Schmidt
Design of a rotor blade tip for the investigation of dynamic stall in the
transonic wind-tunnel Géttingen 1509

L.M.B.C. Campos and J.M.G. Marques
On an analytical model of wake vortex separation of aircraft 1534

S. He, D. Lin and J. Wang
Coning motion stability of spinning missiles with strapdown seekers 1566

J.S. Forrest, C.H. Kaaria and I. Owen
Evaluating ship superstructure aerodynamics for maritime helicopter

operations through CFD and flight simulation 1578
J.W.Lim

Consideration of structural constraints in passive rotor blade design for

improved performance 1604

M. Biava and G. N. Barakos
Optimisation of Ducted Propellers for Hybrid Air Vehicles Using
High-Fidelity CFD 1632

S. Dekker, G. Wurzel and R. Alderliesten
Reliability modelling for rotorcraft component fatigue life prediction with
assumed usage 1658

Front Cover: A Pitching helicopter blade tip in the Transonic Wind Tunnel Géttingen (DNW-TWG). (DLR)

®
Cambridge Journals Online ,' 3 MIX
For further information about this journal Paper from
please go to the journal website at: FSC responsible sources CAMBRID G’E

journals.cambridge.org/aer wwsscos  FSC® C007785 UNIVERSITY PRESS


https://doi.org/10.1017/aer.2016.97


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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




