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NUMERICAL STUDY ON THE MIXER TYPES OF UREA-SCR SYSTEM
FOR FLOW MIXING IMPROVEMENT

JW. Lee,’ HK. Choi~ and GJ. Yoo’

To alleviate NOx emission, a variety of approaches has been applied. In marine diesels, the application of
SCR systems has been considered an effective exhaust aftertreatment method for NOx emission control. Most current
SCR systems use a various catalyst for the reaction of ammonia with NOx to form nitrogen and water. In theory, it
is possible to achieve 100% NOx if the NH3-to-NOx ratio is 1:1. However, the reaction has a limited non-uniformity
of the exhaust gas flow and ammonia concentration distribution. Therefore, it is necessary to investigate the optimum
flow conditions. In order to achieve uniform flow at monolith front face, we are equipped with a various mixed
devices. In this paper, it is presented that the mixed devices play an important role improvement of flow patterns
and particle distributions of NH; by numerical simulation.
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Table 1 NOx emission limits (IMO regulation), (g/kWh)
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Table 2 Mixer specifications

RPM Tier I Tier I Tier IT
(23) (2011.1.10] F) | (2016.1.1 0] F)
n<130 17.0 14.36 34
130<n<2000|  45.0x0°® | 44.0xn"? 9xn‘*?
n>2000 9.8 7.66 2.0
Tier II: Approximately 20% reduction compared to Tier I
Tier III: Approximately 80% reduction compared to Tier I

Mixer Diameter Swirler blade Location
ratio(0) number(n)

Without
mixer . ) )

Half sphere | 0.1,0.15,0.2 - 2.2D
Ellipse

(Forward:F) 0.1,0.15,0.2 - 2.2D
Ellipse

(Reveral:R) 0.1,0.15,0.2 - 2.2D
Swirler - 4,6,8 9D
Swirler

+Half sphere 0.1 8 9D
Swirer 0.1 g swirler: 9D

+Ellipse(F) ) ellipse(F): 2.2D
Swirler 0.1 8 swirler: 9D

+Ellipse(R) ’ ellipse(R): 2.2D
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Table 3 Boundary conditions
Section Boundary condition Value
Inlet Massflow inlet 1.28 kg/s
Outlet Pressure outlet 0 Pa
Walls Adiabatic / No-slip -
Catalyst Porous media -
Table 4 Nozzle conditions
Section Boundary condition
Spray material Urea (32.5 wt%)
Velocity 10.6 m/s
Angle 70°
SMD Rosin-Rammler distribution
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(b) Comparison of experimental and numerical results
Fig. 3 Numerical results verification
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Fig. 4 Velocity distribution for without mixer
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