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Agenda

ÅIntroduction to Exhaust Streams

ÅMotivation for Muffler Modeling

ÅMuffler Chambers in TAITherm

ÅComparison of 3 TAITherm muffler models
ÅUsing only simple chamber type

ÅUsing advanced chamber types

ÅUsing interior geometry and custom setup
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Exhaust Simulation Methods

Assigned 
Temperatures

Constant temperature

Interpolated 
Part from 

Thermocouples

Typically Low 
resolution

1D or Fluid Streams

Calculated 
Temperatures

Higher resolution

General convection 
calculations

Manual setup of many 
parts

Exhaust Streams

Calculated 
Temperatures

Higher resolution

Exhaust specific 
convection

Easy setup

Run complex geometry 
or imperfect mesh

3D CFD

Calculated 
Temperatures

Highest Resolution

Requires fine mesh to 
resolve heat transfer

Needs detailed 
geometry for all parts

Requires input of 
heat sources
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Exhaust Streams
ÅThermal prediction of exhaust components is critical
ÅPredictions must be fast, accurate & support transient analysis

ÅExhaust Streams
Å1D Convection from 3D Geometry
ÅComponent Types
ÅCatalytic Converters
ÅTurbochargers
ÅMufflers
ÅPipes
ÅCustom

ÅHigher Accuracy
ÅGeometric convection effects
ÅHigh resolution 1D networks
ÅIncreased detail for active components 

ÅSimplified Setup
ÅEngine data integrated with Exhaust Stream
ÅMultiple sub-streams for complex exhaust systems
ÅBranching & Merging flows
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Fast, Simple Muffler Modeling

ÅThere are many types of muffler 
styles and designs

ÅThermal analysts building underbody 
models have access to different levels 
of interior detail

ÅDifferent modeling methods are 
needed for different situations
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Muffler Chamber Types in TAITherm

ÅSimple Chamber

ÅUninsulated Pipe

ÅInsulated Pipe

ÅOpen Chamber
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Muffler Chamber Types: Simple Chamber

ÅChamber type introduced in version 12.4

ÅRetained for backward compatibility

ÅDoes not support internal geometry
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Muffler Chamber Types: Uninsulated Pipe

ÅNo internal geometry

ÅImplicitly models a perforated pipe 
passing through the chamber

ÅUser defines fraction of flow exchange 
between the pipe and the chamber
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Muffler Chamber Types: Insulated Pipe

ÅNo internal geometry

ÅImplicitly models a perforated pipe 
passing through the chamber and the 
chamber filled with porous insulation

ÅUser defines fraction of flow exchange 
between the pipe and the chamber
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Muffler Chamber Types: Open

ÅNo internal geometry

ÅModels flow in a fully open chamber

ÅAllows convection augmentation for an 
impingement point
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Example Models
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Example Model Variations

ÅWe will now demonstrate 3 exhaust system 
models using different methods for the 
muffler
ÅUsing 3 simple chambers

ÅUsing <un>insulated chambers, and open 
chamber, and impingement

ÅUsing the interior geometry and fluid parts
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