


Duct Burner Systems: Application 
and Design Considerations



Duct Burner Systems:

Typically Applications:

▪ Supplemental Firing of Turbine Exhaust Gas (TEG)

▪ Flue Gas Reheat for NOx Control

▪ Air Heating/Process Drying 



General Overview

Duct Burners for TEG applications have traditionally been considered a 
straightforward technology to increased steam for power or process, requiring 
little capital investment and minimal upkeep … if properly applied!



Small-to-mid-sized cogeneration and combined cycle plants: <100 MWe. 

General Overview



Gas Turbine Overview 

GE Family of Gas Turbines



Saturn 20
1,210 kW

Taurus 60/65/70

5,500-7,520 kW

Mars 90/100
9,450 / 10,690 kW

Titan 130 / 250 
15,000 / 22,000 kW

Centaur 40/50
3,515 / 4,600 kW

Mercury 50
4,600 kW

Solar Gas Turbine Families

Gas Turbine Overview 



“Advanced Class Gas Turbines” Power Plants are centered on 
today’s F, G, H and J class turbine technologies

General Overview





Why Duct Burners?

For Cogeneration (CHP) and Combined-Cycle applications, duct burners increase 
steam production above what can be recovered for the heat of the gas turbine 
exhaust (TEG) alone.



Cogen System Performance

ISO Performance: 59°F; Sea Level; No Inlet and Exhaust Losses.

Specific Site Performance: 3 in. Inlet, 7 in. Exhaust Losses; Saturated Steam @ 150 psig
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Fired to 

2800ºF

Saturn 20 1.2 14 025 952 51.5 8.9 18.5 40.0

Centaur 40 3.5 12 240 835 149.6 19.6 53.3 113.2

Centaur 50 4.6 11 630 956 150.3 25.3 53.0 112.4

Mercury 50 4.6 8 863 710 140.4 13.8 49.4 104.4

Taurus 60 5.7 10 860 960 171.3 29.8 62.0 130.5

Taurus 65 6.3 10 373 1032 163.4 32.1 60.5 128.3

Taurus 70 7.5 10 100 914 212.3 34.4 76.1 158.6

Mars 90 9.5 10 710 875 316.2 46.8 113.3 239.5

Mars 100 10.7 10 520 915 329.1 51.8 117.4 248.1

Titan 130 15.0 9 695 932 392.2 64.5 141.4 298.2



Thermal Efficiency vs. Firing Temperature
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Additional Benefits

More efficient process steam production than with a conventional boiler.

Steam production can be maintained at lower GT load or even GT shutdown (FAF).

Compensation for changing ambient conditions.

Power markets are making use of duct burners in modified modes of operation.

Ability to burn a variety of gases and/or fuel oil (including some not practical as turbine 

fuel):

Natural Gas Refinery Gas

Hydrogen Landfill Gas 

Digester Gas          Low BTU Gases: COG, BFG and Syngas



The most common style of gas-fired duct burner 
is often referred to as “Grid” or “Runner” style

Duct Burner Technology



Duct Burner Technology

Register-style duct burners are typically used on 
gas and oil firing applications, however not 
commonly applied in North America.



Duct Burner Technology

Windbox Register-style duct burners provide 
additional benefits including gas and oil firing, ULN 
and high-firing application down to low O2 levels .



Duct Burner Technology

Grid burners use a gas manifold to span the width of the HRSG firing duct containing: 
flame stabilizers and fuel nozzles evenly attached, along with a mounting flange, the 
igniter, scanners and a view port.



Duct Burner Technology

Loose Element Design: “Business-end” includes Fuel Inlet Flange, along with Igniter, 
Scanners and View Port assemblies.



Duct Burner Technology

Grid duct burner’s igniter, flame stabilizers and fuel nozzles



Duct Burner Technology



Cogeneration (CHP)

Duct Burner 
Assembly



Combined Cycle Power

Common Configuration for Combined Cycle System

Duct Burner

Gas Turbine 

HRSG



Design and Control Factors

Main Design Considerations that 
Influence Duct Burner Performance:

▪ TEG composition

▪ TEG flow distribution

▪ Firing duct length

▪ Quantity of elements 

▪ Burner turndown

▪ Pressure drop 

▪ Burner staging

▪ Emissions requirements



Performance & Design Considerations

▪ Heat Release Range: 2.0 to 5.0 mmbtu/ft

▪ Firing Capacity: > 900 mmbtu/hr

▪ Flame Length: 7-8 ft

▪ Turndown:  10:1 (or higher range w/ staging)

▪ Pressure Drop : < 0.5” w.c.

▪ Gas Fuel Pressure Supply : 25-35 psig

▪ Max Element Length: 40 ft

▪ Temp Distribution +/- 150 degF

▪ NOx Emissions: 0.05 lb/mmbtu (HHV)



Duct Burner Inquiry Specification



Duct Burner Inquiry Specification

Natural Gas Refinery Gas

Hydrogen Landfill Gas 
Digester Gas          Low BTU Gases: COG, BFG and Syngas
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Common Design and Operational Challenges

Poor TEG distribution across DB

Flame impingement: 

▪ Flame impingement can occur on firing duct liners or downstream 
tube banks

Fuel gas flow maldistribution:

▪ The fuel gas flowing through the burner manifold will heat up as it 
flows 

Sagging or binding firing elements

Condensation and corrosion in fuel lines: 

▪ A duct burner should have automatic isolation of individual burner 
runners



Physical Model: Duct-Fired HRSG



Physical Model: Duct-Fired HRSG





Sagging and/or binding elements

Common Design and Operational Challenges



Retrofitted Duct Burner Runners & Flow Baffles
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