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Abstract : The key issues for the reduction technologies of the exhaust gas from diesel engine being developed are to
reduce particulate matters and NOx. The SCR system is known to be one of the most efficient and stable technologies to
remove NOXx through the mixing of NOx and urea solution. In the present research, the effects of mixer configurations
of SCR system have been investigated to enhance the SCR performance. First, a Schlieren technique is employed to
visualize the mixing characteristics of urea solution and exhaust gas. The results show that a mixer is essential to obtain
proper fluid mixing. In addition, numerical studies have been made to understand the mixing characteristics through the
comparison of the mal-distribution index of concentration at the several locations of the diffuser. In particular, the
effects of number of blade and mixer angles on mixing characteristics were studied. The results show that the blade
angle has alarger effect on the mixing characteristics than the number of blades.
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Fig. 1 A schematic of the ureamixing visualization system
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Fig. 2 A schematic of the injection visualization system
using schlieren
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Fig. 3 Computational domain and computational grid for
SCR system

Table 1 Boundary conditions

AA Eixil ARk
Inlet Mass flow inlet 100 kg/h, 673K
Outlet Pressure outlet 1 bar (71
Catalyst Porous media azé.zii();;;gJ
Wall Adiabatic / wall film -
Table 2 Spray Conditions
z71 23 SRR
Injection type Solid cone type
Injection velocity 25m/s
Injection temperature (water) 300K
Cone angle 12°
SMD 90 m
Spray material Water
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Fig. 4 Schlieren images without mixer when urea-solution is
injected in the duct
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Fig. 5 Schlieren images with mixer when urea-solution is
injected in the duct
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for the measurement of the mal-distribution index
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