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The gas turbine, first successfully introduced to aircraft propulsion in the form of the turbojet 
engine in the 1930s, has evolved over time to become one of the most efficient and reliable 
means of aircraft propulsion today in the form of the turbofan engine. Tomorrow’s engines strive 
to attain these same or better levels of efficiency and reliability with a lighter overall design.   

A typical turbofan is composed of the fan, the low-pressure compressor, the inter-compressor 
transition duct, the high-pressure compressor, the combustor, the high-pressure turbine, the 
inter-turbine transition duct, and the low-pressure turbine. Researchers and engineers are 
constantly seeking ways to increase the performance by optimizing each of these components. 
Higher efficiencies than current levels, however, are very hard to attain, with increases in 
performance reaching diminishing returns. This has led designers to shift their focus to reducing 
the weight of the gas turbine components while maintaining or slightly improving current levels 
of efficiency and reliability, thus improving the overall aircraft fuel efficiency. 

This talk will present work from collaborative research on aerodynamic technologies for 
reducing the engine weight and improving engine efficiency, focusing on high-pressure turbines 
and inter-turbine ducts in turbofan engines. The talk will also present the author’s outlook on the 
future of aircraft propulsion, highlighting key relevant research areas such as hybrid, and electric 
propulsion. 
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