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Agenda

× Intro

×Coal Fired SCR

×Gas Turbine SCR

× Videos

× Summary

× Audience participation encouraged
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From Websterôs Dictionary

Mix (verb):

(1) : to combine or blend into one mass 

(2) : to combine with another 

(3) : to bring into close association 

(4) : to form by mixing components

(5) : to confuse -- often used with up
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What Do You Mix for SCRs?

× Ammonia

×NOx

× (Ammonia-to-NOx ratio)

× Temperature

× Sorbents (ACI, DSI)
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How Do You Mix?

×Control the flow streams 

at the merger location

ÅMulti -point injection

ÅLayered injection

ÅDiffusion + turbulence

×Churn up the flow after 

the merger

ÅInduce high turbulence

ÅCreate shear forces

ÅGenerate swirl or vortices



6

Airflow Sciences Corporation  

Where do you mix?

×Coal Fired SCR

ÅNOx, temperature ï

üupstream AIG

üñPremixerò

ÅNH3 ïat or after AIG 
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Where do you mix?

×Gas Turbine SCR

ÅNOx ïuniform?

ÅTemperature 

ü Upstream CO catalyst

ÅNH3 ïat or after AIG



8

Airflow Sciences Corporation  

Coal Fired SCR

× Typical performance goals compete with each other

ÅUniform ammonia-to-NOx ratio

ÅUniform velocity at AIG and catalyst

ÅVertical flow entering catalyst

ÅUniform temperature at catalyst

ÅCapture LPA with screen/baffles

ÅMinimize pressure loss

ÅMinimize erosion potential

ÅMinimzepluggagepotential
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Ammonia-to-NOx Ratio

× Ammonia-to-NOx ratio at the catalyst inlet plane 

should be ñuniformò

× Allows optimal NOx reduction with minimum 

ammonia slip

× Typical goal is %RMS < 5% or 

deviation within +/-5% of mean

×Can be highly influence by velocity patterns
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NOx Stratification

×NOx is not necessarily uniform at the boiler exit; 

it is a function of

ÅBoiler design

ÅBurner air flow balance

ÅCoal pipe balance

ÅMills out-of-service

× Solutions

ÅMix the NOx prior to the NH3 injection ïñPre-mixerò

ÅMix the NOx and the NH3

ÅTune the NH3 to the NOx profile

ü Consistency over load range important
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Ammonia Injection

× Two basic strategies are used for ammonia injection 

in SCRs

ÅDense grid of injection pipes

ÅCoarse grid of injection pipes with mixers


