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Emissions Optimizer and
Large Scale VortexTM –

Ultra Low NOx burner
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Environmental
Solutions

EnvironmentalEnvironmental
SolutionsSolutions

Novel Emission Optimizing Technology

Environmental Technologies
•Low NOx burners- Large Scale VortexTM Burner
•VOC emission reduction and polyolefin recovery
•Environmental Management Information Systems
•Cogeneration
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Air Products’ Optimized Scenario
Savings of $1.6 Million

Air ProductsAir Products’’ Optimized ScenarioOptimized Scenario
Savings of $1.6 MillionSavings of $1.6 Million

Based on LaPorte and Pasadena sites
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Industry SolutionIndustry SolutionIndustry Solution
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Industry Optimization
Up to 25% Savings

Industry OptimizationIndustry Optimization
Up to 25% SavingsUp to 25% Savings
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Air Products’ Air Products’ 
Emissions Optimizer FeaturesEmissions Optimizer Features

Best available technology  -
– Mixed Integer Linear Programming (MILP)

Solving for an optimal economic cost 
solution:

Capital projects, Forecast data and 
Regulatory- Cap and Trade,Reporting, 
permitting, new source reviews

Integration to existing emission databases
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Cumulative HGA costs Cumulative HGA costs 
for NOx control projectsfor NOx control projects
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Company A Company A Strategy Strategy 
Reduce 220 NOx tons by 2005Reduce 220 NOx tons by 2005

0

200

400

600

800

1,000

1,200

2003 2004 2005 2006 2007 2008

N
O

x 
to

ns

Inefficiency

Project X

Allowances

0.0

0.2

0.4

0.6

0.8

1.0

HGA NOx Tons available for control
C

os
ts

 / 
to

n 
of

 N
O

x

Forecast



11

Cumulative HGA costs Cumulative HGA costs 
NOx control projectsNOx control projects
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Company B StrategyCompany B Strategy
Optimized Scenario: over control 100 tonsOptimized Scenario: over control 100 tons
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Company A: Optimized StrategyCompany A: Optimized Strategy
Selection of lower cost projectSelection of lower cost project
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Company A Company A 
Optimized ScenarioOptimized Scenario
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Emission Optimizer Emission Optimizer 
Sample Product FeaturesSample Product Features
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Forecast Project Implementation Forecast Project Implementation 
Based on NPVBased on NPV
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Air Products Technology     
Large Scale VortexTM Burner

Air Products Technology    Air Products Technology    
Large Scale VortexLarge Scale VortexTMTM BurnerBurner

New Orleans Reformer

Low NOx Burners
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Highly flexible fluidic flame 
stabilizer 
Extremely lean primary flame
Unique nozzle design for rapid 
fuel dilution
Low temperature spacious flame 
for uniform heat transfer
TSpacious flame = TFurnace+500°F
Fuel staging lances protected 
from radiation - run cool (no 
plugging)
Multi-fuel capability
Low fuel pressure requirements
Robust design

Large Scale VortexLarge Scale VortexTMTM BurnerBurner

Patents
pending
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Objectives:

Reduce NOx (expect 10-15 ppm based on lab data)

Maintain or improve production rate
Maintain or improve thermal efficiency

Air Products’ experience 
New Orleans – Hydrogen plant

Air ProductsAir Products’’ experience experience 
New Orleans New Orleans –– Hydrogen plantHydrogen plant
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Large Scale Large Scale VortexVortexTMTM

Burner InstallationBurner Installation
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Air Products Air Products –– New Orleans SMRNew Orleans SMR
Operating ConditionsOperating Conditions

Fuel – 120 mmbtu/hour
– 85% PSA purge gas; 15% Methane
– PSA purge gas composition:

• 50% CO, 30% H2, 10% CO and 10% methane
Burner specifics

– Thirty-nine (39) burners, three rows of 13 each
– Designed firing rate:  3 mmbtu/hour

Hydrogen Reformer:
– Down fired and down flow
– Induced draft
– Bridgewall temperatures ~ 1800ºF
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NOx emission levels reduced NOx emission levels reduced 
10 ppmv at 160010 ppmv at 1600°°FF

NOx = 10  ppmvNOx = 26 ppmv

LSV Burners
(After)

Original Burners
(Before)
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Large Scale Large Scale VortexVortexTMTM

Spacious Flame cools reformer Spacious Flame cools reformer 
componentscomponents

Before
(Original Burners)

After
(New Burners)
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Process Observations Process Observations 

The Large Scale VortexTM burner flames:
– Spacious or flameless
– Light off was easier

Relatively cooler reformer tubes and refractory walls
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Conclusions Conclusions 

Achieved 10 ppmv NOx emissions at steam 
methane reformer conditions
Maintained operating conditions
Increased production levels by 18% 

Verified ability to debottleneck reformer 
due to lower tube wall temperatures

Improved efficiency by ~1%
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Emissions Optimizer and
Large Scale VortexTM –

Ultra Low NOx burner


