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AIG alignment with First Mixer
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Additive distribution in front of mixer

Pressure drop to achieve homogeneity

Distance to achieve homogeneity
bestworst
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Illustration of Ammonia Injection Grid

AIG Pipe A AIG Pipe B

FRONT OF MIXING ELEMENT
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Judging 
the 

Mixing

Homogeneity
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Variables that control mixing efficiency

� CoV=mixing efficiency

� K1=method for introducing additive

� KMT=coefficient for mixing element

� N=number of elements

� KLR=coefficient for mixing after mixer outlet

� L=length of pipe downstream of mixer

� D=Duct Dimension in Mixing Direction

� Max L/D ratio is 2.4
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Impact of Downstream Mixing Distance
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Impact of Downstream Mixing Distance

� Adding Elements

� Increases Mixing

� Increases Pressure Drop($)

� Adding Mixing Distance

� Increases Mixing

� No Pressure Drop($) Increase
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Formula mixing efficiency value

KMT – mixing efficiency value for the mixer

ME1 ME2L1 L2

KLR – mixing efficiency value for the open space

� 0 �

Factor for reducing the standard deviation from mixer inlet (� 0) to mixer outlet (� ) 
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Use of mixing efficiency value

Example: Outlet Temperature deviation with Mixing efficiency factor = 0.2

Inlet temperature deviation = +/- 140 °C

140 °C x 0. 2 = 28 °C

After the mixing distance we achieve a temperature deviation = +/- 28 ° C

Example: Standard deviation of NOx concentration

Outlet NOx concentration 4 %

4% divided by 0.2 gives 20

Maximum NOx inlet deviation is  � 20 % NOx
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CFD temperature deviation
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Flow Model Testing
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Sulzer User List DeNOx SCR Systems

 SCR's   utilizing Sulzer Mixer/AIG system
Plant Engineer Nr. of lines Year
AES Cayuga Unit 1 Foster Wheeler 1 2000
W.A. Parish Unit 5 Sargent ¬ Lundy 2 2001
W.A. Parish Unit 6 Sargent ¬ Lundy 2 2001
W.A. Parish Unit 7 Sargent ¬ Lundy 2 2001
W.A. Parish Unit 8 Sargent ¬ Lundy 2 2001
CP&L Roxboro 1 Foster Wheeler 1 2002
CP&L Roxboro 3 Foster Wheeler 2 2002
CP&L Mayo Unit 1 Foster Wheeler 2 2002
Owensboro  Elmer Smith Unit 1 Sargent ¬ Lundy 1 2002
Exelon Mt. Creek Unit 8 Foster Wheeler 1 2002
Marion Unit 4 - SIPCO Sargent ¬ Lundy 1 2001
Consumers Karn 1 Babcock & Wilcox 2 2001
Consumers Karn 2 Babcock & Wilcox 2 2001
Consumers Campbell Unit 2 Babcock & Wilcox 2 2001
AES Petersburg Unit 2 Foster Wheeler 2 2003
AES Petersburg Unit 3 Foster Wheeler 2 2003
Consumers Campbell Unit 3 Foster Wheeler 2 2003
Progress Energy Asheville 2 Sargent ¬ Lundy 1 2004
Southern Company Gaston Unit 5 Haldor Topsoe 1 2004
Springerville 3 Foster Wheeler 1 2004
AES Deepwater Foster Wheeler 1 2005
TECO Big Bend 3 Sargent ¬ Lundy 1 2005
Progress Energy Asheville 1 Sargent ¬ Lundy 1 2005
Springfield Dallman 4 Foster Wheeler 1 2006
Elm Road Hitachi 4 2006
TECO Big Bend 1 and 2 Sargent ¬ Lundy 2 2006
SCE & G Cope Alstom 1 2006
Empire Asbury Alstom 1 2006
Springerville 4 Foster Wheeler 1 2006
Trimble County Hitachi 2 2006
Seminole Hitachi 2 2006
Boswell Hitachi 1 2007

50



E - Sulzer Corporate Presentation | V1-00 | 060228 | Slide 14

Mixing “ in the past” and today

Batch process Contineousprocess
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Target Applications for CPI/HPI

� Oil / Gas

� Bitumen Dilution

� Dehydration / Gas Sweetening

� LNG Desuperheating

� Refining

� Sulfuric Acid Alkylation

� Overhead Water or Caustic Washes

� Desalters

� Chemical

� Reactor Feed Blending-Nitric Acid, Maleic Anhydride, VCM, Styrene

� Reactors 2 Phase, Plug Flow
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SMV

Application Example:
120 lb/ h ammonia, injected at 40 psi air with Bete nozzle
2,350 lb/hr hot air, temperature 550 °F, Pressure Drop 4.3 in wc
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8"  mixer with 5 elements and one spray nozzle
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Tissue Paper Drying
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Tissue Paper Drying

� Application Specification

� Flowrate 200,000 ACFM

� Flow velocity 60 ft/s

� Duct Dimension 2000 mm x 2370 mm

� Incoming Temperature Deviation 400� F +/-15� F

� Outlet Temperature Deviation 400� F +/-1.8� F



E - Sulzer Corporate Presentation | V1-00 | 060228 | Slide 20

Tissue Paper Drying

� Application Proposal

� Two SMV elements

� Material of Construction Carbon Steel

� Pressure Drop 3” WC

� Mixing Distance available 7908 mm

� Mixing Factor 10.4 predicted

� With Outlet Deviation +/-1.8 �� F max inlet is +/-18.7 �� F

� Actual Measured Temperature Deviation by customer +/- 1.0 �� F
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The End

Thank 
You!


