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The goal of this paper is to simulate the flow around a realistic generic car model with different rear profiles. Two turbulence models are used: a RANS model and a DES approach.

Introduction

In passenger car designs, there are three main categories of generic rear geometry: the notchback, the fastback and the squareback. The roof of the notchback drops off at the rear and forms a distinct deck whereas the roof of fastback and squareback slopes down continuously at the back. These generic bodies have distinct wake structures. In the design process, the body stylist selects the type of rear geometry based on vehicle function, design and aesthetics and the role of the aerodynamicist is to obtain low drag design on the selected configuration [START_REF] Hucho | Aerodynamics of road vehicles[END_REF].

The flow past two categories of generic rear geometry is analyzed with the aim of establishing limits and capabilities of different turbulence approaches. First, a classical RANS turbulence closures, namely EARSM model which is an anisotropic two-equation explicit algebraic Reynolds stress model, is used. Then a DES approach based on the k-ω model is employed to complete the analysis. These models are used with the ISIS-CFD unstructured finite-volume solver.

DrivAer model

The geometry of the DrivAer model is based on the geometries of two medium sized cars: the Audi A4 and the BMW 3 Series, see Heft et al. [START_REF] Heft | Introduction of a new realistic generic car model for aerodynamic inverstigations[END_REF]. To be able to investigate the specific flow structures of the different vehicle types, the DrivAer model is designed as a modular concept with three interchangeable rear end forms (fastback, estate back and notchback), see Figure 1, and two different underbody geometries: a smooth underbody and a generic underbody based on the simplified underbody geometry of the Audi A4. The model's curvature is based on a realistic design, and this model generates more realistic and much more complex flow structures when compared to the Ahmed body. 

Results and discussion

The results presented in this paper are obtained using the configuration of the fastback model and the smooth underbody geometry. All simulations are performed without using moving ground and rotating wheels.

Figure 2 presents the vortex structure around the model using an iso-surface of the second invariant of velocity gradient (Q) for the numerical simulation using DES. The flow detaches at the mirrors and the A-pillars. A vortex is generated at the windshield beginning. With the EARSM turbulence model, the flow characteristics are similar. However, the shape of the wake shedding behind the mirror is different, as the structures around the front wheels.

Table 1 presents a comparison of drag and lift coefficients between the experimental data and all numerical results. For all simulations, the drag coefficient, Cd, is quite predicted. For the lift coefficient, Cl, the result varies with the turbulence model used.With a RANS approach, the result is over-estimated. It is the same thing with a DES approach but the agreement with the experimental data is better. For the conference, the results obtained for the notchback model will also be presented.
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  (a) Fastback model. (b) Notchback model.
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 1 Figure 1: Different configurations of the DrivAer model (courtesy of A.I. Heft).
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 2 Figure 2: Iso-surface of the second invariant (Q * =50).

Table 1 :

 1 Comparison of drag and lift coefficients.

	Force EARSM	DES	Experiments
	Cd	0.2542	0.2662	0.2610
	Cl	0.0793	0.0235	0.0100