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Numerical Investigation of Anti-icing Performance for NACA0012 Airfoil with Heating Surface
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In this study, we developed an icing model to consider heating from an airfoil surface. We add the heat conduction term
between water and wall into icing model. We carried out icing simulations for some different heating conditions.
Particularly, we focused on the effect of heating area in the present study. By icing simulations, we discussed the
aerodynamic and anti-icing performance of NACAO0012 airfoil with heating. From the results of the streamline around
the airfoil without heating, flow separation occurs near the leading edge by adhering ice. On the other hand, due to the
surface heating completely suppresses the flow separation around the airfoil. Moreover, the surface heating prevents

from reduction of lift coefficient.
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Table 1 Computational conditions
Static Temperature [°C] -27.8
Accretion Time [sec] 480
Inflow Velocity [m/s] 50.93
MVD (Median Volume Diameter) [em] 20
LWC (Liquid Water Content) [o/m?] 13
Chord Length [m] 0.53
Angle of Attack [deg.] 40
Ambient Pressure [Pa] 95610
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Table 2 Heating conditions
Case | HeatingAera | Heat Temperature Angle of Attack
xe[%] [C] [deg ]
A 0.0
B 1.0 0.0
C 2.0
D 0.0
E 1.0 5.0 20
F 2.0
G 0.0
H 1.0 40
I 2.0

Fig. 1 Computational grid for flow around NACAO0012 airfoil:
red, main grid; blue, sub grid.
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Fig. 2 Comparison of Ice Shape



Fig. 4 Streamlines around Airfoil (Heat Area = 1.0%)
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Fig. 5 Lift Coefficient as a function of AOA
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