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Determination of Added Mass Coefficients for Floating
Hydrokinetic Turbine Blades using Computational Fluid Dynamics

Thanh Toan Tran, Will Wiley, and Hannah Ross
Water Power Foundation R&D Group, NREL

The CFD and post-processing approach successfully found added mass
coefficients in 3 DOF. The coefficients were found to be highly dependent on the
inflow and frequency, which only occur due to the viscous flow effects.
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Surging Airfoil Motion within Calm Water (Amp = 1m, Period = 12 s) Plunging Airfoil Motion within Calm Water (Amp = 1m, Period = 12 s)
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 CFDis able to capture important viscous effects leading to these dependencies
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chord directions, respectively. Fig. 4: Comparison of added-mass forces/moment coefficients calculated by different approaches

The Mp, Ma,, Mdp, and Mhydp are the total hydrodynamic, added-mass,  Added-mass coefficient in normal-to-chord direction = 5.84

damping, and unsteady hydrodynamic pitching moment, respectively. * Added-mass coefficient in chord-to-chord direction = 3.32

The v, v, and V. are the oscillating velocity, oscillating acceleration, and relative
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Fig. 4: Blade-tip formation throughout whole RM1 turbine’s surging oscillation
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