COMPARISON OF THE HARMONIC BALANCE METHOD FOR
FLOWS IN FLUID MACHINERY
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A very promising method has been proposed in the last decade from two groups in the US.
The method is called Harmonic Balance or Time Spectral method and is very powerful but
restrict to periodic flows in ether time or/and space. The method has been mainly applied to flows
inside fluid machinery and rotating machinery in general and shows a speedup of the calculation
between 5 and 10 compared to unsteady RANS calculations and a speedup around 100 compared
to Large Eddy Simulations.

In this presentation we will show how the method performs in predicting the flow around
a NACA 0012 aerofoil subject to a pitching motion. The pressure distribution on the surface has
been compared with the experimental findings and results from Woodgate/Badcook. The
agreement with available experiments appears to be very good. The speedup compared to
unsteady calculations with the Dual Time Stepping method is in the order of 10. More advanced
three-dimensional calculations will be discussed at the end of the presentation.
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