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Intake Aerodynamic Technologies for Aircraft Engines
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For demands of lower specific fuel consumption and environmental impact of aircraft transport, turbofan engine development
continues towards ever increasing bypass ratio in engines. In designing higher bypass ratio engines, the larger fan diameter and
nacelle size result in increase in nacelle drag and weight. A short intake and slim-line nacelle are needed technologies to minimize
the impact of larger fan diameter on nacelle aerodynamic performances and weight in the future civil aircraft. However, a short
intake may reduce internal aerodynamic diffusion capability and increase risk of fan inlet distortion due to occurrence of
boundary layer separation on inlet surfaces. The flow phenomena that occur in an intake are investigated using a small rotating
fan test rig in Japan Aerospace Exploration Agency (JAXA). Computational fluid dynamics (CFD) simulations using test data
validated the technical capabilities in experimental methods and CFD analysis that will contribute to the development of future

fuel-efficient aircraft engines.
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