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Mach Number Effects on Vortex Breakdown in Subsonic Flow over a Delta Wing
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Numerical simulations of vortical flows over a sharp-leading-edged delta wing are conducted to clarify the Mach
number effects on vortex breakdown in subsonic regime. Reynolds number is set to a constant of 1.56x106, varying
angles of attack and Mach number. Mach number exhibits peculiar behaviors on vortex breakdown location which
cannot be explained by potential theories, showing different vortex breakdown modes. Mach number effect works so
surface pressure distribution as to show non-monotonic mach number tendency.
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Fig.1 Typical flow field around a delta wing in subsonic regime
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Fig. 3 Surface grid distribution

Fig4 Perspéctive view of grid distribution

=

3. Fl:ﬁ%_nllE
B E S 1 17T, Mitchell & 05EBRIZISV VT i &
NTCND= w0067, 8 277 OFMEETINNZ, 7—ATE
W 0 &~ o BEBEX TR E Tl LA VT
PN DR B 20l — 2 15x10° L —E L LT
B.
Table. 1 Calculation conditions
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Fig. 7 Vortex Breakdown location vs. angles of attack at various
Mach numbers
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a) Case 6

b) Case 5
Fig. 10 Snapshot of Movies
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Fig. 11 Cross-plane Cp distribution between various
Mach numbers for a=27 deg
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Fig. 12 Cross-flow contours for a=27 deg at x/c=0.53
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Fig. 8 Oilflow and isosurface of zero streamwise velocity colored by the total pressure coefficient
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