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Figure 10. Instantaneous skin friction coefficient distribution; Re = 9× 106, k=0.6 and M∞ = 0.45: (a) α=−7.5◦ downstroke, (b)

α=−7.5◦ upstroke and (c) α=−12◦ downstroke, (d) α=−12◦ upstroke, (e) α=−15◦ downstroke (f) α=−15◦ upstroke.

which a local supersonic flow is established. In fact, Figure 8 (c) shows a strong delay in the occurrence of transonic flow during

the downstroke to α=−11.72◦, while for the static case, a local supersonic flow appears already at α=−7.88◦. A delay is

also shown for the upstroke phase, for which the airfoil moves out of the transonic regime for an incidence of α=−5.81◦.

Therefore, the present investigation reveals that an increase in the inflow Mach number, for a pitching dynamic motion, leads

to an increase in the number of incidences for which transonic flow occurs.275
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