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The low emissions potential of a Rich-Quench-Lean (RQL) combustor for use in the High Speed Civil Transport (HSCT)
application was evaluated as part of Work Breakdown Structure (WBS) 1.0.2.5 of the NASA Critical Propulsion Components
(CPC) Program under Contract NAS3–27235. Combustion testing was conducted in cell 3 of the Jet Burner Test Stand at
United Technologies Research Center. Specifically, Fuel Shifting as an approach to combustor control was evaluated in a
multiple bank Rich-Quench-Lean combustor, utilizing reduced scale quench technology implemented in a convoluted liner
with quench plate concept. The use of this control technique significantly reduces the risk associated with RQL combustors by
eliminating the need for a variable geometry mechanism to control combustor airflow while still maintaining low emissions,
good performance and operability throughout the operating envelope. Through the combustion tests conducted, information on
emissions (NOx, CO, UHC combustion efficiency) was obtained at various key operating conditions, including the airport
vicinity conditions (5.8 percent thrust idle, 15 percent thrust descent, 34 percent thrust approach, 65 percent thrust climb) as
well as subsonic cruise. Emissions behavior was assessed as a function of the degree of fuel shifting applied to the combustor
to evaluate the overall emissions characteristics as well as radial profile characteristics associated with fuel shifting technology.
Data acquired provided insight into the tradeoff that exists between emissions, performance, and the combustor exit profile.
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