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Abstract : Filtration studies, using simulated test nanoparticles or diesel nanoparticles, have been performed about
Inconel foam filters for DPF combined with electrostatic precipitation. The simulated test particles were synthesized by
laser ablation in the nitrogen atmosphere at the standard condition. The diesel particles were exhausted from the diesel
engine driven on the condition of idle or load mode. Filtration efficiency of the metal foam filter is very low because
most of particles are penetrated through the large pores of filter. However, the efficiency was considerably improved by
applying the electric field to the filter and/or charging the nanoparticles. Nevertheless, the pressure drop of filter hardly
increased because the filter-pores were not clogged by deposited particles and kept open.
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Table 1 Experimenta conditions by simulated test particles

N, carrier gas flow rate (sim*) 1,23
Filtration face velocity (cm/s) 24,47,7.1
Applied voltage (kV) -7,-9
Mean electric field intensity (kV/cm) -2,-25
Coronadischarge current (uA) 0~20
Mean pore size of filter (um) 400, 600, 800

i standard liter per minute

3 Filtration area : 7 cm?
Distance between pin tip and filter : 3.6 cm
Filter thickness: 1.7 mm
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Table 2 Engine specifications
Direct-injection diesel engine with turbo-charger, intercooler
and common rail injector

No. of cylinder 4
Displacement volume 1991 cc
29.5 kgf-m @ 2000 rpm
Max. torque & power 126 PS @ 4000 rpm
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Fig. 2 Penetration rates at different applied voltages
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Fig. 3 Penetration rates at different flow rates
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Fig. 6 SEM images of nanoparticles deposited on the meta
filter; (@) avertical image, (b) an inclined image
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