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Wall flow characteristics with static mixer position and housing geometry for
preventing urea-salt deposition
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Abstract: The Urea-SCR system commercialized shows a remarkable performance to reduce NOx emission in
heavy duty diesel engines. However, Urea-water solution injected upstream a mixer, which is set up inside a
exhaust pipe to promote exhaust gas-atomized droplet mixing, bumps up against the wall of a exhaust pipe as
the droplets flow downstream through the exhaust gas. The urea deposited on the wall of the exhaust pipe is
changed into the Urea-salt, resulting in the decreased life-time of the SCR catalysts. Therefore, the develop-
ment of the urea deposition avoidance technologies is being treated as an important issue of the Urea-SCR
systems. An experimental study was carried out to investigate the effects of the wall flow characteristics
around the mixer-housing assembly with the variation of the mixer housing surrounding and supporting the
mixer, which is designed to increase the wall flow and then to reduce droplet deposition. The flow character-
istics was investigated by using a hot-wire anemometry for 2-D simplified duct model, and the housing tilt
angles and the position of the mixer were changed : angle of 0° 1° 2° 3° and mixer positions of OL,
0.5L, 1L. The results showed that the wall flow onto the exhaust pipe was improved with changing the tilt
angle of the mixer housing, and the wall flow improved more when the position of the mixer was on 1L.
Keywords: Mixer-housing assembly, Urea-water solution, Wall flow, Urea-salt deposition, Selective Catalytic
Reduction(SCR)
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Figure 1: Schematics of mixer-housing assembly
applied in Urea-SCR system
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Figure 3: Schematics of experimental setup
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