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Assisted Flaring

Flare Design

• Flare emissions are controlled by injection of air or steam into the flame.
• Air/steam is intended to suppress soot formation and reduce luminosity.
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• A coflow burner was designed with an inner tube for air or steam assist.
• Thermocouples at burner tip measure exit flow temperatures allowing for
estimates to be made of fuel and air/steam exit velocities.
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John Zink flare with varying steam injection flow rates [1]

Motivation
• Overuse of air/steam in flaring has led to major regulatory violations.
• Too much air/steam smothers the flame allowing waste gas to escape.
Venting methane!

Test Facility
• Facility was designed to handle fuel flow rates equivalent to ~50 kW.
• Fuel options include methane, propane, and natural gas.
• 300 SLPM of air and 408 g/min of steam is available for assisting flame.

Properly operated flare (left) and over-steamed flare (right) [2]

• Recent studies show that assist requirements may be overstated.
• Over-aeration/steaming compromises combustion efficiency (<96.5%).

Principles of Operation
• Wide variety of flare designs exist. Purpose is to improve combustion.
John Zink steam- (right) and air-assisted (left) flare [4]
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• Assisted flaring is necessary for emissions control but has limitations.
• A test facility was established to evaluate emissions from lab-scale flares.
• Emissions data is used to estimate carbon conversion efficiency and
emission indices for CO2, unburned hydrocarbons, soot, and NOx.
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The John Zink Hamworthy Combustion Handbook, Chapter 11 – Flares
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