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The vehicle aerodynamics is of day to day interest in upcoming new concept vehicles
leading to savings in fuel and thereby lowering the engine emissions. The present
work aims to discover the flow pattern on the  road and traffic conditions thereby the
drag reduction components can be accompanied in the vehicle design. The standard
vehicle considered here refers to Ahmed body. Geometry selected for the study comes
from a well known literature by Ahmed et al (1984, SAE paper no. 840300) on a
model named after him, the Ahmed body.  Full scale model is considered with the 25
deg slant angle at the rear end of the model.

SnappyHexMesh tool is  used for  detailed mesh of  wind tunnel  and Ahmed body.
Nearly  0.5  million  cells  are  used  in  the  simulation.  SimpleFOAM  solver  is
implemented to represent the steady, incompressible flow. Standard k- turbulence
model is considered. Paraview tool is used for postprocessing the steady state results
of pressure and velocity contours. Grid independancy test is carried out for the cell
population from 0.1 million to 1 million. It is found that average coefficient of drag
does not vary after 0.5 million. The cell count near to 0.5 million is considered during
all  the  simulations.  The  openFOAM  results  are  in  close  conformity  with  the
experimental results of Ahmed et al (1984).

Studies are further extended to acceleration and deceleration of Ahmed body. Cases
are performed from rest to 40 m/s and vice versa. The converged results are obtained
after  419  iterations.  The  wake  patterns  are  identified  and  C-pillar  vortices  are
investigated at various speed conditions. The stagnation pressure and suction pressure
are noted at nose and rear-slant of the Ahmed body respectively. To replicate the road
condition, the  streamlines are analyzed while the vehicle is overtaken at 30 m/s by
another at 40 m/s. Three independant locations of vehicle are simulated in CFD while
the another vehicle is placed at the same location. Two inlets are considerd in this
simulation. The interference of vehicle by another could be clearly studied.

Current research is focussed on future generation road networks to feature the vehicle
platooning concept in order to meet significantly reduced fleet energy consumption.
Platooning arranges moving vehicles in a close longitudinal convoy separated by an
optimized inter-vehicular distance. The final phase of the work attempts to construct
the platoon of  2 vehicles at 35 m/s separated by 0.2 and 0.3 vehicle lengths and
compare with the experimental aerodynamic performance by Simon & Gioacchino
(2008, J. Wind Engg & Industrial Aerodynamics vol 96, pp.1232-1239).


