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Land based gas turbines  using natural gas  represent nearly 70% of the new power generation installed capacity in the 
last decade. However, with diminishing domestic sources of natural gas and the  volatility of foreign imports, there is 
increasing pressure on utilizing the abundant U.S coal and biomass  reserves for power generation. A “clean” technology 
that is  being seriously considered by the U.S Department Of Energy (U.S DOE) is the Integrated Gasification Combined 
Cycle where coal (or biomass) is initially gasified to produce syngas (mostly hydrogen and Carbon monoxide), and then 
syngas  is used as  the fuel of choice in the gas turbine combustion process. However, existing gas turbines that are de-
signed for natural gas do not perform optimally with high-hydrogen content fuel, 
and encounter problems such as flashback and combustion dynamics.

In this  presentation, simulation results are presented that discuss  the phenom-
ena of flashback in premixed hydrogen-enriched flames. It is shown that flash-
back  is  induced by processes  related to vortex propagation and breakdown, 
and is  influenced by geometrical parameters  such as  steps, hydrodynamical 
parameters such as swirl, and chemical parameters such as burning velocity.

The simulations presented are based on codes developed in-house that utilize 
Large Eddy Simulation for resolving turbulence, and the thickened flame model  
for modeling  the combustion processes. Simulation results 
are compared with published data and measurements  col-
lected in-house and show reasonable agreement.
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