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Simple Low Noise Technology
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The objectives of the ECO engine project are improvement of engine system integration capability and establishment
of advanced technologies required for the next-generation of small aircraft engines that are environmentally friendly and
economically viable. Technologies for low noise engines in the ECO engine project are described. The aircraft noise reduction
is targeted to achieve the new chapter 4 standard with 20 dB cumulative margin in ICAO Annex 16. Research and development
of low noise technology was conducted for fan noise reduction and exhaust jet noise reduction, which are the major noise
sources of jet engines. In the fan noise research targeting 3 dB reduction, a swept blade and integrated outlet guide vanes
were investigated under weight limit and structural restrictions. In the jet noise research targeting 2 dB reduction, the notched
nozzle as a new concept was investigated for simple nozzle design. 3.8 dB reduction for fan noise and 2.2 dB reduction for jet
noise were demonstrated through several model rig tests.
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Fig. 2 Target of research and development and cumulative noise level under ICAO Annex16 Volume I Chapter 3 regulation
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Fig. 3 Requirements and technical issues to achieve low noise maintaining low cost and low weight
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Fig. 5 Comparison of bow shock at rotor leading edge between swept rotor blade and base rotor blade ( Mach contour )
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Fig. 6 Comparison of fan noise between swept rotor blade and base
rotor blade
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Fig. 7 Evaluation toward to the fan noise reduction target
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