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•LNG expectational ranges only, might not be true reflection of guarantees from LNG export plant

•N2 tuning for example only

Shell Gas & Power



Test Gases Selected in Task 4
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Gas Blends



Gas Blending
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Blending Station

Natural Gas

Nitrogen

Butane

Methane

Propane

Ethane

Blended gas mixture (fuel to the test burner)

To Micro GC (fuel verification)



Classification of

Industrial Burners



1. Mixing Type

2. Fuel Type

3. Oxidizer Type

4. Draft Type

5. Heating Type

6. Burner Geometry

Classification Criteria



Burner Types & Burner Applications

1. Radiant Burners

2. High Velocity Burners

3. Regenerative Burners

4. Natural Draft Burners

5. Boiler Burners

6. Linear Grid / In-Duct Burners

7. Oxygen Enhanced / Oxy-Fuel Burners

8. Flare Burners



CA Burners and Sensitivity



Radiant Burners

0.15-20Modulating +Pressure BalanceHigh VelocityThermJetEclipse Combustion

Nozzle Mixed Burners

Modulating +Pressure BalanceNozzle-Mixed type1150Bloom Engineering

Regenerative Burners

0.5 – 8.0On/Off + Pressure BalanceHigh LuminosityPrimeFire 300Eclipse

Oxygen Enhanced Combustion

0.04 per inchModulating +Venturi mixerLinear Burner (baking)PipeFlynn Burner

Duct Burner (turbine re-

burn)

PowerplusCOEN

Linear/Grid/Duct Burners

5.25-25Cam linkage + O2 TrimULN w/ FGR, Rapid MixFRMBJohn Zink

2-14.7Cam linkage + O2 TrimPackaged SystemNVCPowerflame

CustomCam linkage + O2 TrimUltra Low NOx w/FGRDelta NOx ULNCOEN

CustomCam linkage + O2 TrimLow NOx w/ FGRDelta NOxCOEN

Boiler Burners

0.025 per

head

On/Off + Venturi mixerRadiant PanelRadmaxMaxon

0.02—0.5Modulating +Pressure BalanceRadiant TubeEvenglowNorth American

Capacity,

MMBtu/hr
ControlCommentModel NameManufacturer

Test Burners Selected in Task 4

• All relevant types are covered.

• Top sellers are from a variety of manufacturers – by market presence.



Burner Evaluation Criteria
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Test Burner
Reported Top Selling Thermal Radiation Burner

~0.025 per headRadiant PanelRadMaxMaxon

Capacity,

MMBtu/hr
CommentModelManufacturer



Test Burner

• Maxon’s RadMax 4-50

• 4 heads

• Firing capacity:

– Nominal 100,000 Btu/hr

– Max 23,500 Btu/hr per head

• Typical temperature range

– 1050ºF-1650ºF

• Enclosure to prevent side effects



Evaluation Methodology
• Burner installed per mfgr’s specification

• Burner face temperature < 1650ºF

• Water-cooled heat flux sensor

• Velmex auto-positioning system



IR Burner Ignition Tests
(example for All Three Adjust Gases)
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Carbon Monoxide [vppm]
(IR burner test, Adjust 1)
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Nitric Oxides [vppm]
(IR burner test, Adjust 1)
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Radiant Tube Burner Selection
Reported Top Selling Radiant Tube Burners, and Selected Burner

0.05—0.19Radiant TubeSERPyronics

0.15—0.3Radiant TubeUniradMaxon

0.02—0.5Radiant TubeEvenglowNorth American

0.18—4.8Immersion TubeIJEclipse

0.025—2.0Radiant TubeTFBEclipse

Capacity,

MMBtu/hr
CommentModelManufacturer



Evaluation Outline

• Parameters to be measured:

– Flows (air, gas)

– Temperatures (furnace, radiant tube surface,

air preheat, exhaust, etc.)

– Emissions

– Noise

– Flame shape

– Turndown



Radiant Tube Burner
Ignition Tests for Adjust Gas 2
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Carbon Monoxide [vppm]
 Radiant Tube Burner, Adjust Gas 2
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Nitric Oxides [vppm]
 Radiant Tube Burner, Adjust Gas 2
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Linear Burner Selection
Reported Top Selling Linear Burner

~0.04 / inchLinearPipeFlynn Burner

Capacity,

MMBtu/hr
CommentModelManufacturer

XTRUded Selective Flame Distributor Burner – BB123A1



Evaluation Outline

• Parameters to be measured:

– Flows (air, gas)

– Temperatures

• Flame

• Combustion products

– Emissions

– Flame shape

– Turndown



Linear Burner Ignition Tests
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The  test burner was successfully ignited

in the range of tested gases and operating

conditions (180F-360F at 25-30% firing rate)



Carbon Monoxide [vppm]
 Linear Ribbon Burner, Adjust Gas 2
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Nitric Oxides [vppm]
 Linear Ribbon Burner, Adjust Gas 2
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