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Numerical and Experimental Investigation of the Flow over a Car Prototype for the Shell Eco Marathon

:)Li’».‘i.’:l‘ho

(1398 :Jw) 1 6ylaid ,12 8,95 ,(63)3)5 OVl 6150 dolivlogd
12 :dlis Jool wlxiio slass

:C,lf.\uw’ STV
.F. Arpino - Department of Civil and Mechanical Engineering, University of Cassino and Southern Lazio, via G

.G. Cortellessa - Department of Civil and Mechanical Engineering, University of Cassino and Southern Lazio, via G
A. Frattolillo - Department of Civil and Environmental Engineering and Architecture, Universita degli Studi di Cag
F. lannetta - LW Calzoni, via A. De Gasperi V, FoolV Calderara di Reno (BO), ltaly

M. Scungio - Department of Economics, Engineering, Society and Business Organization, University of Tuscia, vi

:dlio dolS

The Eco-Marathon is a challenge organized by Shell in which student teams compete in designing energy-efficient
vehicles. The event spark debate about the future of mobility and inspire engineers to push the boundaries of fuel
efficiency. The aim of the present work consists of the numerical and experimental investigation of the aerodynamic
performance of a Shell Eco Marathon prototype designed by a group of students of the University of Cassino, ltaly.
The car design has been provided by means of detailed ¥D CFD modelling with Comsol Multiphysics®. The numerical
tool has been validated against experiments conducted at the Laboratory of Industrial Measurements (LaMI) of the
University of Cassino. In particular, a scale model of the car has been investigated in an open chamber wind tunnel by
means of the Particle Image Velocimetry (PIV) technique, for different free stream velocities within the range 1 — vV
m/s. Measurements have been associated to a proper uncertainty analysis. The experimental data has been
compared to numerical results obtained employing different turbulence models and the validated numerical tool has
been applied to the simulation of the full-scale car model, allowing to analyse the wake flow structures, and estimate
.the overall drag coefficient
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