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Introduction
We develop a 1D treatment of light-duty engine exhaust 
particles along the tube leading the fumes from the tailpipe to 
the inlet of the dilution tunnel. Agglomeration, diffusional and 
thermophoretic losses are accounted for. Inertial deposition 
is neglected due to the low particle Stokes number.

1D Description
Simplification of GDE for steady-state condition and 
moderate Reynolds numbers:
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Experiments at JRC VELA-2  and Numerical Simulations
•Car speeds 120 and 50Km/h.
•Solid particle number-size distributions measured with SMPS.
•Residence times about 2 and 4.5 seconds, respectively.
•Determined fractal dimensions 2.25 and 2.1, respectively, for 
assumed primary size 20nm.

 

Conclusions and Recommendations
●Dynamics dominated by coagulation.
●Strong influence of fractal dimension on aerosol dynamics.
●Thermophoretic losses about 5-7% → resuspension of deposited 
material.
●Particle residence time can affect the measurement at the sampling 
point  when the distribution “freezes” in the dilution tunnel  (e.g. for 
high dilution ratios).
●Indirect estimate of the importance of condensation.
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Steady State Convection dominant
over diffusion

Coagulation diffusional
losses

thermophoretic
losses

Numerical Solution of the GDE (Smoluchowski equation in 
residence time)
●Discretization of particle distribution on a 100-channel grid.
●Sectional Method and system of ODE's.
●Accuracy of the simulation checked  by ensuring mass   
conservation in the absence of particle losses.
●Aggregate fractal dimension assumed constant and determined 
self-consistently.




