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Calculation of Wind Turbine Anti-icing Heat Load

Zhu Chengxiang, Fu Bin, Sun Zhiguo, Zhu Chunling
(College of Aerospace Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract; A new method of runback water mass calculation based on both pressure and shear stress is
used to simulate the anti-icing heat load. The Reynolds-averaged Navier-Stokes equations are solved to
obtain the flow field around the airfoil with 4-w SST turbulence models. The droplet trajectories are ac-
quired using the Eulerian method. based on which the local collection efficiency can be obtained. Adop-
ing the traditional Messinger model, various heat {luxes of the control volume are analyzed, and the run-
back water mass calculation equation is induced to solve the mass and energy conservation equations.
The ice shape on the NACA0012 profile is computed using the current runback water mass calculation
method, and the results coincide with the experiment data under the same conditions. It shows that the
new method illustrated in this paper is satisfactory. The heat loads in different conditions show that the
changes in wind velocity and liquid water content affect both heat load and overflow area, whereas the
temperature only affects the anti-icing heat load and the medium volume of water droplets only affects
overflow area.
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