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(a) (b)

Figure 13. Maximum normal Mach number coefficient as a function of the effective angle of attack: (a) M∞=0.35 and (b) M∞=0.45; k=0.6

and Re=9× 106, solid line: downstroke, dashed line: upstroke.

during the downstroke, while Figure 13 (b) reveals that shock waves appear already at α=−13.15◦. Additionally, a delay in

the disappearance of shock waves is noted during the upstroke ascent, at α=−6.77◦, suggesting that an increase in the inflow

Mach number leads to an increase in the incidence at which a shock wave appears. A plateau comparable to that one presented

in Figure 8 (c) can also be observed in Figure 13 (b), corresponding to M∞ = 0.45.310

(a) (b)

Figure 14. Instantaneous (numerical) Schlieren images at (a) M∞ = 0.35 and (b) M∞ = 0.45 in the upstroke; α=−12◦, k = 0.6 and Re =

9× 106.

Figure 14 presents the instantaneous numerical Schlieren images for an inflow Mach number of either 0.35 or 0.45, at

α=−12◦, for the upstroke phase. At this particular incidence, for an inflow Mach number of 0.35, it can be assumed that the

shock wave begins to dissipate. In fact, a slight discontinuity in the density gradient is observed, corroborating this hypothesis.

However, when the Mach number is increased to 0.45, a significant increase in this discontinuity is evident, suggesting the

presence of a strong shock wave. Furthermore, the separation of the boundary layer flow is observed downstream of the shock.315
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