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Severalrecentpapersintheliteraturehavebeenbasedonvariousforms

oftheHelmholtzintegraltocomputetheradiationfieldsofvibraing

bodies.The surfaceintegralhastheform
I

[iweG(R'Ro) V(Ro) - _-P(Ro)= 2-Tfl BG(R,Ro)P(Ro)] dS°

wherethesymbolsP,Ro,W,I_,G,R,V,andSO areacousticpressure,source

coordinate,angularfrequency,fluiddensity,Greenfunction,field

coordinate,surfacevelocityandbodysurfacerespectively.A discretized

form ofthesurfaceintegralis

El[,l
whereD andM arethedipoleandmonopolecoefficientsandiandjarethe
fieldandsourcecoordinates.Solutionstotheabovesurfaceintegralare

complicatedwiththesingularityoftheGreenfunctionatR=RO andwith

theuniquenessproblematinterioreigenfrequenciesoftheenclosed

space.The useoftheinteriorintegralcircumventsthethesingularitg
problemsincethefieldpointsarechosenintheinteriorspaceofthe

vibratingbodywherea zeropressureconditionexists.The interior

integralhastheform

_ OG(R,R o ) dS0 = _ iw_G(R'Ro) V(Ro)dS0
)P(Ro

_n

The discretizedversionofthei.ntegralrelatesthesurfacepressuretothe

surfacevelocitythrougha transferfunction,TIjas



[T,]H
Intheaboveform,thefieldpointsarelocatedintheinteriorspace

enclosedbythesurfaceofthebody.Ingeneral,we havefoundthatTijis

notinvariantwithchoiceofinteriorpoints,i.e.,differentsetsofinterior

fieldpointsproducedifferentsetsofsurfacepressures.(Itcanbeshown

thatthesame problemexistsforthesurfaceintegralapplications).Tij

canbemade invariant(ornearlyso)by placinga strongerconditiononthe

pressurefieldintheinteriorspace.Witha finitesetofofinteriorpoints,

therequirementthatthezeropressureconditionexistseverywhereinthe

interiorvolumeisnotmet.To satisfythisrequirement,theinterior

equationcanfirstbeintegratedoveran incrementalinteriorvolumeL_Vk

as

[ _ {_-_'_G(R,Ro)P(Ro)-iWeG(R,R O) V(RO)}dS03

I

dV

which,afterthevolumeintegralintegrationgives

_{ a--_Gk (Ro) P(Ro)-iWeGk(R o) V(Ro)}dSo_n

Breakinguptheinteriorspaceintothesame numberofelementalvolumes
as surfaceelememtsproducesa discretizedformoftheinteriorequation
as

An addedadvantageofsatisfyingthefieldpressureconditioninthe
interiorvolumeisthattheuniquenessproblemassociatedwiththe

interioreigenmodes iseliminatedsincetheinteriorpressureis

necessarilyzeroatallfrequencies.Examplesoftheabovemethodwillbe

presentedfora varietyofradiators.
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