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Abstract

Transonic viscous flows around awing in moist air are numerically investigated. The moist air is considered as mixture of dry air, water
vapor and water liquid. The equation of state and the speed of sound for two phase flows are based on homogeneous assumption. The
fundamental equations composed of the compressible Navier- Stokes equations coupled with the classical theory of nucleation and droplet
growth are solved using the fourth-order accurate compact MUSCL TVD scheme and LU-SGS scheme The effect of condensation to
transonic two phase flows around awing is estimated assuming some actual atmospheric flight conditions.
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Fig.1 Pressure coefficient distributions on the airfoil
surface
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Fig. 2(a) Mach number contours(dry air, by Schnerr@)

Fig.3(b) Mach number contours (equilibrium

condensation, by present method)
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Fig 4 Mach number and condensate mass

fraction distributions along same
stream line
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Fig. 8 Lift-drag ratio distributions
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