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Wing tip vortex on supersonic speed of flight.

Photograph of XB-70 in supersonic flight.
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Setup for experiment
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Wind tunnel T-325 ITAM SB RAS
M=3, a=0+10°, B=15+25°



Setup for numerical simulation

Z
<
| <\\s
(>
<‘\
<\ \\ ‘Z \\“‘\ Tt
R %ﬁz ST -
§= et [oE -
< L =] L
i
= ’ % ;< = S %
£ g il § L] 3 §>
e 5 g ] =i
%% s . =
N % = § S|
= = % ~H >
L1

Multi block mesh, cells number 18 667 500,
URANS, SA turbulence model, WENO 3.




Wing tip streamtraces

a=4° a=12° a=18°
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Experimental and numerical data comparison
M =3, a=10.
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Mach number and Pitot pressure in the vortex core

Batchelor G.R. Axial flow in trailing line vortices // J.Fluid. Mech, 1964,20, P.645-652




Experimental and numerical data comparison

M=3, a=10.

Cross-flow Mach number Myz and (Myz/Mx) value in the vortex core




& G
u @ Front view
— @

313

Vortex interaction with bow shock

bow shock generator

wing




Vortex interaction with bow shock. M=3




L _exp=145-155 mm L num=153-165 mm



Flow stucture
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Spatial vortex evolution
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Comparison with the Burgers vortex
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Regular and Mach shock waves interaction
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Vortex interaction with regular shock wave structure
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Vortex interaction with Mach shock wave structure
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Conclusions.

The Euler equations model gives the maximum Mach
number on the axis of the core, which contradicts the
experimental data. Using the model of the averaged
Navier-Stokes equations eliminates this drawback.

With increasing Mach number — the total pressure loss

iﬂCfEESES; twist parameter decreases.

With increasing attack angle — the total pressure loss

increases, twist parameterincreases.

The vortex interactions with a shock waves structure

occur without its destruction.

For the Mach mode the wing vortex interacts with
direct and oblique shocks. There are the vortex core

destruction and a recirculation zone formation.

To investigate the mechanisms of vortex dissipation and
breakdown the numerical simulations with DES models
initiated.



