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Riblets are streamwise grooved surfaces which reduce the viscous drag in a turbulent boundary layer,
similar to shark skin. We experimentally confirmed improved engine performance by forming riblets on
the compressor, diffuser, and turbine blades of an ultra-small jet engine. The optimum riblet design was
calculated by computational fluid dynamics (CFD) using a 3D model of the engine, and the improvement
was predicted to be 1.81% in engine thrust. The calculated riblet design was formed on the actual parts
by laser ablation. It was experimentally confirmed that the laser processed riblets improved engine thrust
by 1.44%. This work is the world’s first experimental demonstration of improved turbomachinery
performance through the application of laser processed riblets on parts exposed to high temperatures
and rotating at high speed.
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Fig. 1 Ultra-small Jet engine configuration
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Fig. 2 Ultra-small Jet engine evaluation bench overview
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Fig. 3 Scheme of riblet design process and correlation
between simulation and experiment
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Fig. 10 Turbine with lasered riblet
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