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Recent Progress in Japan

(1) National Project in Innovative Combustion Technology (2014-2018)

- Program 1n Cross-ministerial Strategic Innovation Promotion (SIP)
- Achieving 50% thermal efficiency of automotive ICE
- 4 teams (gasoline, diesel, exhaust gas control, loss reduction)

(2) New organization, AICE (Automotive Internal Combustion Engines)
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AICE New Program in 2018-2019

Composed of four teams across

Gasoline Combustion Team
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Background and Objective

- Recently, GDI (gasoline direct injection) vehicles are replacing
traditional port fuel injection vehicles
- Particle emissions exceeding Euro 6 diesel limit (6 X 10! #/km)

particulates would be different from those of diesel particulates

- Gasoline particulate filter (GPF) 1s needed, but properties of gasoline

In this study, we simulated soot filtration by
lattice Boltzmann method. We discussed
amount of deposited soot and pressure drop.
The substrate structure of GPF was obtained
by X-ray CT technique. We focused on soot
size, filtration velocity, exhaust gas
temperature, and soot concentration.
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Numerical Domain and Conditions

448 pm(X)x120 pm(Y) x120 pm(2)
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Soot Deposition Region and AP

Depth filtration
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Effect of Filtration Velocity
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Effect of Temperature
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Effect of Soot Concentration
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Effect of Soot Size
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Summary and Future Work

- Numerical simulation of soot filtration by GPF

- Effect of soot size, filtration velocity, exhaust gas temperature,
and soot concentration

- Soot size of 60, 80, 100 nm

Diesel Gasoline (GDI) Check
soot size large small v
-exhaust temperature low high v
filtration velocity low high v
soot concentration low (with DPF) high v
filter pore size 10 pm
filter porosity | 40 — 60%
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