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Optimization of Air Hole Arrangement in Aeroengine Combustor by CFD Analysis”
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Abstract

The Japan Aerospace Exploration Agency (JAXA) has started TechCLEAN , “Technology development project for clean
engines” in October 2003, and has conducted research to develop the combustor of the engine which the specification is
matched to the Eco-engine. This engine is designed in the project of “Research and Development for an Environmental-Friendly
Small Aircraft Engine” which has been started by the New Energy and Industrial Technology Development Organization
(NEDO) in April 2003. Since this combustor is for the next generation aircraft commercial engines, the target of this
development is to reduce NOx emissions below 50% of the ICAO (International Civil Aviation Organization) CAEP4
(Committee on Aviation Environmental Protection 4) standard with simple fuel system. In this combustor, we apply the rich-
lean combustion concept by adopting simple single-stage airblast fuel nozzle. We discuss the CFD analysis which is conducted
in the development process for this aircraft engine combustor in this paper. Steady non-combustion flow is calculated to
construct an useful CFD analysis method for the screening work which is important in the earlier stage of combustor
development. At first, we compare the CFD results with those of combustion experiments and investigate parameters which has
relation with blowout and ignition performance. Then, the combustor which is predicted to have better blowout performance is

suggested by optimizing arrangement of air holes.
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