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Introduction/Motivation

ÅCan we better predict the high frequency transmission loss (noise 
reduction) of an isogridpanel using SEA?

ÅSpecific applications pertaining to launch vehicle payload fairings and 
cavities
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Introduction/Motivation

ÅSEA uniform plates formulation 
have difficulty capturing the 
transmission loss characteristics 
of an isogridpanel. 
ΚAdvanced formulations exist: e.g. 

ribbed panel SEA formulation

ÅNASA isogrid handbook proposes 
a formulation for an equivalent 
property panel

ΚE*, t*, and rho* approach 
correlates well with test data in 
the low frequency range.

ΚCorrelation issues are present in 
the high frequency range.
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Introduction/Motivation
Å In 1980, D.R. Lorchmeasured the sound transmission loss across a rib stiffened panel (isogrid) 

using a reverberant source room and an anechoic receiver room. [1]

Κ Test data is available for comparison

Κ Author details panel design information

Å Bruce LaVerdeand Andrew Smith verified the VA One Hybrid Transmission Loss function. [2]

Κ Finite elements / Hybrid Transmission Loss model yields a good prediction however, 
computationally expensive

Å ±! hƴŜΩǎ ǇŜǊƛƻŘƛŎ ƳƻŘǳƭŜ ŀƭƭƻǿǎ ǘƻ ƳƻŘŜƭ ƻƴƭȅ ŀ άŎŜƭƭέ ƻŦ ŀ ǇŀƴŜƭ ǳǎƛƴƎ C9 ŀƴŘ ǇǊŜŘƛŎǘ ǘƘŜ 
response and characteristic of the entire Panel.

Å How will the periodic module solution compare to the LaVerde/Smith results?  

Å What is the comparable solve time? 

Å Could that information be used to adequately refine an SEA equivalent panel?

Presentation Goals
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Hybrid Transmission Loss ςLaVerde/Smith Results (SCLV 2015)

LaVerde/Smith Results High Frequency FEM (10 KHz)

ÅLaVerde/Smith achieved good 
correlation up to 2000 Hz with 
coarse mesh FE model

ÅFine mesh Hybrid TL model was 
to solve to 10KHz

ΚSolve time is several days due to 
model size

ÅNodes: 204647 Nodes

ÅElements: 205136
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ÅHybrid TL setup for one cell

ÅSolution computed in VA-One 
internally (COSMIC NASTRAN)

Periodic Module Setup

Inputs

Outputs

- TL (resonant and non-resonant)

- Radiation efficiency

- Radiation Loss Factor

- Modal density
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Periodic Module Output

Radiation Efficiency Modal Density

Transmission 
Loss

ÅResonant

ÅNon-Resonant

ÅTotal
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SEA Model setup : Modified VTL setup

ÅUse VTL script and save xml

ÅTwo large cavities connected by a 
plate

ÅVolume over the cavities is 
overridden to 6.102e+7 in3 (1000 
m3)

ÅCavities are physically separated 
from the plate

ÅTwo overlapping manual area 
junctions create the link between 
the two plates:

ΚOne for the resonant path

ΚOne for the non resonant path

ÅTo minimize the matrix size the 
Shear and Extension wavefields
have been deactivated (no influence 
on results in this setup)
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