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Introducing'
'
The'innova%ve'techniques'incorporated'by'
the'authors'in'their'PX18'and'AG30'programs.'''
'
The'design'methodology'used'by'the'authors'
is'broken'down'step'by'step'and'the'various'
comparisons'of'data'iden%fied'



Benefits'&'Developmental'Flow'Logic'
'
•  Innova%ve'designs'proven'prior' to' full' scale'

builds'
'
•  Reduced' costs' to' establish' new' design'

viability'
'
•  Quicker'turn'around'and'ownership'of'data'
'
•  Fast'modifica%ons'and'op%miza%ons''

•  Real' %me' aWributes' can' be' used' as' case'
studies'to'influence'hull'design'changes'

'
•  Blending'of'tow'and'prototype'tes%ng'lends'

perfectly'to'CFD'analysis'and'op%miza%on'
'
•  3D'Models' can' be' easily' adjusted' to' reflect'

improvements' from' CFD' and' FEA' and'
verified'with'tow'and'prototypes'
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3D'geometry'is'used'to'

•  Accurately'model'the'proposed'
geometry'and'make'changes'

•  Inves%gate'packaging'concepts,'in'
par%cular'engine'and'drives'

•  Structural'layouts''
'
•  Crea%ng'models'for'import'into''CFD'

and'FEA'

Par%cular'outputs'of'interest'

•  Centre'of'volume,'mass,'and'area'
posi%ons'

•  Accurate'mass'and'COG'data,'taking'
into'account'composite'layups,'and'
varying'loads'

•  Data'feed'into'Empirical'calcula%ons'
(i.e:'keel'length,'WSAs'and'
underwater'volumes'at'varying'
waterlines'and'trim'angles,'etc)'
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Comparison'of'Data'
•  Prelim!CFD!compare!to!empirical!and!iniCal!design,!

for!order!of!mag!and!dynamic!parameter!
validaCons!

•  Tow!tests!for!follow!up!comparison!to!above!and!
incenCve!for!prelim!design!changes!–!delta!value!
checks!

•  Scale!prototype!trials!S!comparison!of!powering!
and!dynamic!parameters!as!second!iteraCon!–!
delta!value!checks!

•  Scaled!prototype!used!as!plaTorm!for!structural!
and!human!factor!analysis!–!Strain!Gauge,!Accels,!
MoCon!Capture!

•  Scaled!prototype!used!to!verify!sea!keeping,!
handling,!acceleraCons,!hs!turning,!CG!variaCon!
effects,!displacement!variaCon!effects!

•  All!data!can!now!be!established!as!a!strong!
predicCve!tool!for!validaCon!of!full!scale!design!

•  Final!full!scale!parameters!fed!back!into!CFD!and!
FEA!–!correlaCon!established!

•  VerificaCon!of!full!scale!design,!BOM,!and!
parCculars!to!match!results,!have!target!to!aim!for!

•  Build!full!scale!vessel!and!trial,!then!feed!info!back!
into!loop!for!final!similitude!

•  Run!CFD!opCmizaCons!for!increased!performance!



Scale!Model!TesCng!
•  Scale'2m'Models''
'
•  Remote'Control'
'
•  Resistance'Towing'
'
•  M'Ship'in'House'

Solu%on'
!



Computa%onal'Fluid'Dynamics'
CFD'



ComputaConal!Fluid!Dynamics!
CFD!



ComputaConal!Fluid!Dynamics!
CFD!

•  Split!Fluid!Analysis!for!opCmisaCon!

•  Reduce!computaConal!Cme!by!analysing!hydro!and!aero!separately!

•  Debate!over!validity!of!CFD!numerics,!esp.!Hydro.!VariaCon!between!CFD!codes!and!
analysis!seXngs,!but!useful!data!can!be!acquired!by!amateurs!



Aero!centre!of!pressure!calculaCon!



CFD!–!Wave!Analysis:!
•  Analyse!wave!performance!over!a!variety!of!heights,!frequencies!and!direcCons!
•  Produce!RAO!(Response!Amplitude!Operator)!
•  Establishing!pitch!and!roll!moments!along!with!reacCon!forces!in!varying!

condiCons!and!running!aXtudes!



Finite!Element!Analysis!
FEA!










