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Design of JAXA TechClean Fan Stage (Base Configuration)’
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Abstract

JAXA Jet Engine Technology Research Center has been promoting TechClean project which aims to suppress noise level, reduce
exhaust gas emission and decrease CO2 discharge in turbofan engines. As part of the study, its turbomachinery technology section
has been conducting research and development of turbomachinery components with higher loading to decrease CO2 production.
Although the fan and the compressor don't produce CO2 itself, the overall pressure ratio (OPR) they bring is a key variable affecting
the efficiency of the engine cycle, hence the higher OPR achieved by the higher loading enables the lower fuel consumption, leading
to lower CO2 production. Moreover their weight and number of components accounts for considerably a large part in the engine,
the former being related to direct operational cost including fuel consumption while the latter being involved with production/
maintenance cost. So the reduction in the weight and the number of parts with higher loading blades contributes to diminishing CO2
discharge in the end. On the other hand such high loading fans/compressors tend to lower efficiency and narrower stable operating
range as a whole. These issues must be addressed for such high-loading fan/compressor to be practical and to achieve total CO2
reduction. JAXA has developed 1400ft/s tip-speed-class TechClean fan (base configuration) to treat various problems mentioned
above and validate techniques to improve efficiency, stall margin and noise generation while achieving much higher loading. The

design process of JAXA TechClean fan stage is reviewed in this report.
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