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Study of the Effect of Exhaust Gases from the Audi A4 Avant on Drag Coefficient

M. Kheirkhah?, E. Roohi?*, M. Pasandidehfard?
1 MSc., Aerospace Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
2 Assoc. Prof., Aerospace Eng., Embry Riddle Aeronautical University, FL, USA
8 Prof., Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

This study examines the effect of exhaust gases on the wake region of the Audi A4 Avant, including vortices
and separated flows from its surface. The rear configuration of this vehicle resembles the standard DrivAer
Estateback model, modeled by the Aerodynamics Institute at the Technical University of Munich. Given
the type of problem and steady-state flow analysis, the SST k — w turbulence model was chosen for
computational fluid dynamics simulation. To validate the solution method, numerical results from the flow
simulation with a Reynolds number of 4.87x10° around the standard model were compared with
experimental wind tunnel results from the Technical University of Munich. After validation, the initial
findings indicated that at this Reynolds number, the drag coefficient of the Audi with exhaust was 1.15%
lower than that of the vehicle without exhaust. Further analyses included examining the impact of increased
vehicle speed, the angle of the exhaust pipe opening, and the presence of a single-sided exhaust on the drag
coefficient.

Keywords: Aerodynamic; Drag; Exhaust; Vortex; Audi vehicle.
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