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Abstract: Civil turboshaft engines are important members of the aero-engine family and serve as the
core power source for the general aviation industry and the low-altitude economy. An overview of the
technical features and key performance characteristics of civil turboshaft engines was provided,
representative products from major domestic and international manufacturers were introduced, the
development challenges and critical technologies were analyzed, and the main development approaches,
pathways, and technological routes for turboshaft engine products were identified. By reviewing the
innovative engineering practices in the development of the domestically produced 1000 kW class civil
turboshaft engine (AES100), the overarching strategy that has ensured steady and successful progress in
the AES100 program was distilled, including core principles such as adherence to regulations, forward
design, autonomous design, and independent airworthiness. Significant achievements in the independent
development of civil turboshaft engines were also highlighted, including key technological breakthroughs
in low fuel consumption, long service life, and high safety. In response to market demands, turboshaft

engine technology was pointed out to be rapidly advancing along new research directions, including new
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requirements, novel configurations, advanced materials, innovative manufacturing processes, and

alternative fuels. Broad application prospects of civil turboshaft engines were outlined in advanced civil

helicopters, tiltrotor aircraft, turbo-electric hybrid propulsion system, sustainable aviation fuels (SAF) and

hydrogen-powered propulsion systems.

Keywords: civil turboshaft engines; general aviation; low-altitude economy;

independent development; airworthiness technology
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Fig. 1 Partial application scenarios of civil turboshaft engines
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Fig.3 Structural configuration of a turboshaft engine
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Table 1 Performance parameters of components for

1000 kW class turboshaft engine
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Fig. 18 Icing wind tunnel test for engine inlet systems
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