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Project Objectives

e To study the effects of syngas fuel compositions on flashback propensity (BL and CIVB)

= Flow-field Parameters [ Swirl Number; PVC; Re]
= Fuel Compositions
=  Flame Characteristics [OH" /CH; S, and S; p,/py ; T¢]

e To explore passive modification of combustor aerodynamics

=  Asymmetric burner exit profiles
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Flame Flashback

@

» Boundary Layer Flame Propagation (BL)
= Turbulent Flame Propagation in Core Flow
= Combustion instabilities

= Combustion Induced Vortex Breakdown (CIVB)
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Boundary Layer Flame Propagation
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Past Investigation: Natural Gas
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Results
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81.8% CH,, 17.7% C,H; and 0.5% N,
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Stereo PIV
*Phase Locked High Speed PIV and OH Chemiluminiscence




15% H,-85% CO
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Adiabatic Temperature(K)
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15% H,-85% CO
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Experimental Setup: Laminar Flame Velocity

7~ Flat Flame Burner Twin Flame Counter Flow Burner
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Accomplishments To date

Boundary Layer Flame Propagation

The flashback behavior of H2-CO flames changes nonlinearly with the increase in H2 contents
in the mixture.

The critical velocity gradient (gF) values of 5%-95% and 15%-85% H2-CO mixtures somewhat
agree with the scaling relation and yield an average c value of 0.035.

the g; values of 25%-75% H2-CO mixture show higher order variations with the SL2/a ratio
(especially for SL2/a > 19,000 s-1).

At a lower SL2/a ratio, burner diameters have small effects on critical velocity gradient
measurements; however, the effect is significant at higher SL2/a ratio.

The effect of external excitation on the flashback propensity of H2-CO flames with more than
5% H2 is not significant.

o O 0O 0O O
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Combustion Induced Vortex Breakdown

O Flashback propensity of swirl stabilized H,-CO flames driven by various mechanisms
were mapped.

L Laminar Flame Velocities of lean H,-CO mixtures were measured.

O PIV Images are acquired and are being analyzed to understand the Flame-Flow field
interactions at near flashback conditions.
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Conference Article

Dam, K., Choudhuri, A., and Lewis, R., (2009) “Flashback Propensity of Syngas fuels,”
Proceedings of POWER2009, ASME Power 2009, POWER2009-81011.
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Photo: Jonathon Bice (Left), Federico Esquivel (Right)
Laboratory Gas Turbine

Combustion and Propulsion Research Laboratory
University of Texas at EI Paso
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