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Benchmarking numerical simulations on the aerodynamics of the Ahmed Body
with Finite Volume and Lattice Boltzmann Methods
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Abstract

This research objective was to compare the accuracy and computational time of the CFD between Finite Volume and
Lattice Boltzmann methods using the Ahmed model in the budget laptop. The drag coefficients obtained from the
simulation of the Finite Volume and Lattice Boltzmann methods were compared with Ahmed experimental data.
Moreover, the computational time running of both methods were also compared. The specification of laptop used for this
simulation was Intel(R) Core(TM) i5-6200U CPU@ 2.30 GHz with 8GB of ram.

The research results shown as follow: for the accuracy of the simulation, the drag coefficient (Cp) from the Finite
Volume method using the Commercial CFD program named SolidWorks Flow Simulation was around 0.322 while the
drag coefficient (Cp) of the Lattice Boltzmann method using the Commercial CFD program named XFlow was around
0.339. Comparing those two simulation results with the Ahmed experimental data (Cp= 0.283) found that the Finite
Volume method had better accuracy because it had an error 13.78% while the Lattice Boltzman method had an error
19.79%. For the computational time, the Lattice Boltzman method used only 47 minute and 14 second which lesser than
the Finite Volume method that used 1 hour 22 minute and 35 second. The flow modeling with the XFlow was faster
because there was no meshing process therefore the complexity of the real geometry in automotive industry was not a
restriction.

Keyword: Finite Volume Method, Lattice Boltzmann Method, Ahmed body, Aerodynamics
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