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Abstract: Among various De-NOx technologies, Urea-based Selective Catalytic Reduction (SCR) systems are known
to be the most effective in marine diesel applications. The spraying and mixing behavior of the urea-water solution has
a decisive effect on the system's net efficiency. Therefore, in this study, the spray behavior and ammonia uniformity
with and without a static mixer were analyzed by CFD in order to optimize the SCR system. The results showed that the
static mixer significantly affected the uniformity of velocity and ammonia concentration. Static mixers may be
especially suited for marine SCR systems with space constraints.
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Fig. 1 Computational modeling of Urea-SCR
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Table 1 Boundary conditions
Item Value Unit
Inlet Mass flow 10903.5 Kg/h
Outlet pressure 1.024 Bar
Exhaust Temperature 633.15 K
system
Inlet velocity 30 m/s
Inner diameter 500 mm
heat trar?sfer 15.0 Wim K
coefficient
Wall Envi al
nvironmenta 29715 K
Temperature.
Thermal 16.3 W/m-K
Wall conductivity
Catalyst | Cell density(CPSI) 46 1/in’
Wall Thickness 24.016 mil
Washcoat .
Thickness 0.6100064 mil
Catalyst Type Mineral wool -
Thickness of
. . 50 mm
insulation
Thermal 0.0442 | WmK
Insulation conductivity
Specific heat 840 JkgK
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Table 2 Injection conditions

Item Value Value Unit
Nozzle type Single phase -
Number of | ca
nozzle hole
Tip hole size 3.0 mm
Urea Injection
Injection velocity 100 ms
Total mass flow 7629 ofs
rate
Spray cone 15 o
angle
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Fig. 2 Distribution of droplet size for injection
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(b) W/ Mixer

Fig. 3 Flow characteristics (left) and Urea distribution
(right) in Urea-SCR system
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Fig. 4 Distribution of mean temperature with and
without mixer
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Fig. 5 Comparison of mean temperature and NH;
concentration with and without mixer
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Fig. 6 Distribution of NH3 concentration with and
without mixer
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Fig. 8 Distribution of mean velocity with and without
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