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Abstract: It iswell-know n that-ice accretion on aircraft component would take place
w hen an aircraft flies in cloudsat sub-freezing tenperature T he presence of ice accretion on
unprotected aircraft airfail can change the airfoil shape and can lead to a number of aerody-
nam ic degradation problans To compute the supercooled water mpingenent on icing sur-
faces, the Reynolds averaged N avier-Stokes equations and k-emodel are used to simulate the
airflow over the surface in the present pgper. A Eulerian model for air flow s containing w ater
droplet isused to compute thew ater droplet trajectories T he finite control volume formula-
tion isproposed to lve the droplet problem. In order to avoid the numerical diffusion and to
increase the accuracy, theM U SCAL schame isappropriated for approximating the convection
tem s of governing equations TheN avier-Stokes equations are 0lved independently from the
Eulerian droplet equations W hile the velocity field of airflow is achieved, the droplet flow e
guations can be computed Both the airflow and droplet equations are computed on non-stag-
gered meshes W hen solving N avier-Stokes equations, the pressure-correction algorithm SM -
PL ER is adopted Results show that changes inM VD and angle of attack have greater effects

on mpingament limits and collection efficiencies
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Fig 1 Sketch of airfoil grid
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(AOA=4°, MVD= 16 um , LWC= 1g/Mm% M a== 0.301, Re= 3.9x 10°
Fig 2 Air velocity (left) andw ater droplets velocity (right) over the airfoil
(AOA=4°, MVD= 16 um , LWC= 1g/Mm?% M a-= 0.301, Re= 3.9x 10°
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(AOA=4°,MVD= 16 yum , LWC= 1g/m?)

Fig 3 Streanlines (left) andw ater droplets trajectories (right)
(AOA= 4°, MVD= 16 um , LWC= 1 g/m?)
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5 MvD=16m( )MVD=50m( ),AOA=0°LWC= 1g/Mm3)
Fig 5 W ater droplets trajectories
M VD = 16 um (left), MVD = 50 um (right) ,AOA = 0°,LWC= 1 g/m?)
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Fig 6 Effect of MVD on local collection efficiency
(AOA = 0°,LWC= 11 g/m3)
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