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• Performance 
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Physical Flow Physical Flow ModelingModeling
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Pros
• Easy flow visualization
• Ash buildup analysis
• Touch & feel benefit
• Gas injection possible

Cons
• “Cold” flow
• Geometric simplification
• Scaled (incl perforated plate)
• Longer schedule & more $$ than CFD model
• Harder to make design changes (serial)
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Gas Flow BalanceGas Flow Balance
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Industry standard +/- 10% deviationIndustry standard +/Industry standard +/-- 10% deviation10% deviation

21 %
35 %

26 %
18 %

Percent of total mass flow 
through each chamber
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Pressure DropPressure Drop
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• Minimize DP

Methods
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Ductwork redesign saves  
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ESP Gas ConditioningESP Gas Conditioning
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Modify ash resistivity
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Alter gas density, viscosity
• Humidification
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SCR Flow ModelingSCR Flow Modeling

Flow distribution

Thermal mixing

NOx profile / mixing

Ammonia injection

Pressure loss

Large particle ash (LPA) 
or  “popcorn ash” capture

Ash deposition

Flow distributionFlow distribution

Thermal mixingThermal mixing

NOx NOx profile / mixingprofile / mixing

Ammonia injectionAmmonia injection

Pressure lossPressure loss

Large particle ash (LPA) Large particle ash (LPA) 
or  or  ““popcorn ashpopcorn ash”” capturecapture

Ash depositionAsh deposition

1717
Airflow Sciences Corporation  



SCR Flow DistributionSCR Flow Distribution

Velocity profile
• At AIG
• At SCR inlet
• At AH inlet

Directionality
• At SCR inlet

Velocity profileVelocity profile
•• At AIGAt AIG
•• At SCR inletAt SCR inlet
•• At AH inletAt AH inlet

DirectionalityDirectionality
•• At SCR inletAt SCR inlet

1818
Airflow Sciences Corporation  video



SCR Thermal MixingSCR Thermal Mixing
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553 ° F
825 ° F

630 ° F

Without mixer, ∆T = ±83 °F

With mixer, ∆T = ±15 °F
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SCR Ammonia InjectionSCR Ammonia Injection
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Tracer gas in physical 
model

Species tracking in CFD
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SCR Large Particle Ash CaptureSCR Large Particle Ash Capture
Complicated aerodynamic 
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• Unique drag coefficient
• Random rebound

CFD modeling to predict:
• Gas velocity patterns
• LPA particle paths
• Hopper capture efficiency
• Pressure loss
• Erosion potential
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FGD Flow ModelingFGD Flow Modeling
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Power IndustryPower Industry
Virtually every component of a power plant can be modeled 
that involves flow (air, gas, liquid, steam, particulate), heat 
transfer, combustion, or chemical reaction
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Gas flow patterns have significant impact on 
the performance of air pollution control 
equipment

Analysis and design tools include field testing 
and flow modeling

CFD and physical modeling are applied to a 
wide range of equipment “from the fan to the 
stack”
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Questions?Questions?
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If you would like an electronic copy of this 
presentation, please contact Rob Mudry as follows:
rmudry@airflowsciences.com
Tel. 734-525-0300
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