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THE EFFECTS OF MACH NUMBER AND THICKNESS RATIO OF AIRFOIL
ON TRANSONIC FLOW OF MOIST AIR AROUND A THIN AIRFOIL
WITH LATENT HEAT TRANSFER

J.C. Lee’
Dept. of Mechanical Engineering, Andong Nat'l Univ.

Once the condensation of water vapor in moist air around a thin airfoil occurs, liquid droplets nucleate. The
condensation process releases heat to the surrounding gaseous components of moist air and significantly affects their
thermodynamic and flow properties. As a results, variations in the aerodynamic performance of airfoils can be
found. In the present work, the effects of upstream Mach number and thickness ratio of airfoil on the transonic flow
of moist air around a thin airfoil are investigated by numerical analysis. The results shows that a significant
condensation occurs as the upstream Mach number is increased at the fixed thickness ratio of airfoil(e = 0.12)

and as the thickness ratio of airfoil is increased at the fixed upstream Mach number(M,

= 0.80). The condensate

mass fraction is also increased and dispersed widely around an airfoil as the upstream Mach number and thickness
ratio of airfoil are increased. The position of shock wave for moist air flow move toward the leading edge of airfoil
when it is compared with the position of shock wave for dry air.
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