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Development of Technologies for Aerodynamics, Aero-Mechanics and Noise of Low Pressure Ratio Fan
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As the demand for fuel efficiency improvement and noise reduction in aircraft engines increases, addressing the design
challenges of high bypass ratio and low pressure ratio civil engine fans require the development of technologies for aerodynamics,
aero-mechanics and noise. This paper discusses the technological developments being undertaken at IHI to address these
challenges. In aerodynamics, this paper introduces efforts to validate laminar flow areas on fan blade surfaces through test and
to develop techniques for expanding the laminar flow area. In aero-mechanics, flutter and NSV (non-synchronous vibration) are
analyzed based on both test and CFD (computational fluid dynamics) results to explain the mechanisms of blade vibration. In
terms of noise, the mechanism by which interference between fan blades and surrounding structures, such as the pylon, causes
noise increase through distortion is clarified.
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Fig. 24 Unsteady pressure contour on blade surface
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Fig. 25 Unsteady pressure loading distribution on blade surface near tip
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