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Lattice Boltzmann Method
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Abstract: The mesoscale numerical simulation on the selective catalytic reduction ( SCR) applied in
diesel engine was performed by the lattice Boltzmann method. D2Q9 model was used to describe the ve-
locity field,and D2Q5 was used to describe the concentration field. The influence of space velocity ratio,
catalyst porosity and particle radius on the diesel engine SCR denitration efficiency was analyzed by cou-
pled chemical reactions,and the flow, diffusion and reaction phenomena in the SCR reaction process on
the mesoscale were described. The space velocity ratio, catalyst particle radius and porosity were selected
in the range of 10 000 to 50 000 per hour,400 to 800 wm and 0. 65 to 0. 85 respectively. The study re-
sults show that the gas will preferentially flow and diffuse through the wider pores in the catalyst, with the
space velocity increasing ,the flow velocity at the wider pores increases significantly and the NO conver-
sion rate is reduced. Therefore , the uniformity of the pores should be ensured in the catalyst production.

The NO mass fraction at the inlet of computational domain decreases faster and the NO mass fraction at
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the outlet is higher as the porosity increases. Therefore ,when arranging the catalyst,it may be considered

to arrange the catalyst with larger porosity at the inlet. When the radius of the catalyst increases,the NO

conversion rate is reduced,so in the process of catalyst production,the calcination temperature should be

controlled to prevent from catalyst agglomeration.
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Tab. 1 Simulated conditions

5 AsEbk GHSV/h ™! LB & B2 1/ pm
Al 10 000 Q75 500
A2 20 000 0.75 500
A3 30 000 0.75 500
A4 40 000 0.75 500
A5 50 000 0.75 500
A6 30 000 0.65 500
A7 30 000 0.70 500
A8 30 000 0.80 500
A9 30 000 0.85 500
AlD 30 000 0.80 400
All 30 000 0.80 600
Al2 30 000 0.80 700
Al3 30 000 0. 80 800
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under various space velocity ratios( m/s)
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Fig. 4 NO conversion rates under various space

velocity ratios
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under various porosities(10 )
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