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Summary

1. Introduction about steady asymmetry and recirculating flow
structure of blunt trailing edge bluff-bodies

2. LES and Experiment at different body attitudes

3. Conclusion and perspectives
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1. Introduction
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Krajnovic & Davidson (JFE 2003)

Fig. 10 The isosurface of time-averaged pressure p=—0.20.
The black curves represent the vortex cores of the thin edge
vortices B, the ring vortex W, and the longitudinal vortices
behind the separation bubble P. Vortices on the right side (z
<0), P and T, are visualized using streamlines in planes x
=1.4H and x=—0.48H, respectively (note that the mirror image
vortices on the left side, i.e., z>0, are not shown in this figure).
View of the rear face of the body.

Table 3 Time-averaged pressure drag, lift, and rear pressure
coefficients and dominating frequency (St,) of the C, signal
(note that C, means the integrated C, over the rear surface)

Case (Cp)s (Cr)e <C_Yp)f St
Fig. 9 Time-averaged streamlines projected onto symmetry . _ _ 3
plane z=0 of the bus. (a) Fine grid, () medium grid, (c) coarse f&?jﬁiﬂ ggtl)g _8822 _83},2 882;
grid. Fine 033 —0.071 —0.229 0.059 Rouméas. Gilliéron & Kourta (C&F 2008)
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Evrard, Cadot, Herbert, Ricot, Vigneron, & Délery (JFS 2016) McArthur, Burton, Thompson & Sheridan (JFS 2016)
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Our proposition ...



Recirculating flow topology and reattachment

2. A complementary study of experiment
and LES
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Change of body attitude
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M Fluctuation crisis
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TABLE 2. Force component and base suction coefficients obtained for the experiment with the

correction factor (i /( (see Eq.2.6) and the LES at different body attitudes.
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Ficure 5. Comparison of the aerodynamic coefficients obtained from the experiment and the
LES for: (a) drag; (b) base suction; () side force and (d) lift. 15



Wake orientation in attitude space

Reverse cross-flow angle
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6. Conclusion and perspectives

e A 3D structure of the recirculating flow is proposed :

— The recirculating flow is subjected to a steady instability leading to an
asymmetry towards the major axis of the base

— This asymmetry is associated with a circulation provoking the closure of the
separated surface into two longitudinal vortices
e The LES will be applied to a moving ground (real boundary condition for
ground vehicles)
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Role of static ground and suppports
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Ground separation

e Boundary layer (static floor)

e Adverse pressure gradient
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