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Abstract - According to reinforce environmental regulations, coal power plants have used selective cata-
lytic reduction using ammonia as a reducing agent to reduce the amount of nitrogen oxide generation. The pur-
pose of the present study was to derive a mixing device for effectively mixing dilute air and ammonia in the am-
monia mixing pipe by performing computational fluid dynamic analysis. The mixing effect was compared by
analysing the %RMS of ammonia concentration at the down stream cross section in the mixing pipe and the 16
outlets based on the case 1-1 shape, which is an existing mixing pipe without a mixing device. The mixing de-
vice was performed by changing the positions of a square plate on the downstream side of the ammonia supply
pipe and an arc-shaped plate on the wall of the mixing pipe. In the case of the existing geometry(Case 1-1), the
%RMS of ammonia concentration at the 16 outlets was 29.50%. The shape of the mixing device for Case 3-2
had a square plate on the downstream side of the ammonia supply pipe and an arc plate was installed adjacent
to it. The %RMS of ammonia concentration for Case 3-2 was 2.08% at 16 outlets and it could be seen that the
shape of Case 3-2 was the most effective mixing shape for ammonia mixing.
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Table 1. %RMS of Y,, at Section A and 16
outlets
%RMS of YNH3 %RMS of YNH3
at section A at 16 outlets
Case 1-1 27.58% 29.50%
Case 1-2 15.60% 21.78%
Case 2-1 10.05% 6.56%
Case 2-2 5.57% 3.95%
Case 3-1 7.32% 8.24%
Case 3-2 3.13% 2.08%
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: pressure [pa]

<™

: velocity vector [m/s]

T : temperature [K]

k : turbulent kinetic energy [m?/s?]
: thermal conductivity [W/mK]

G : specific heat [J/kg"C]
D : mass diffusion coefficient [m%s]
Y : mass fraction

RNH3 : NHj; concentration ratio

Jz|A 2%}
p : density [kg/m’]
I : viscosity [kg/ms]

Heyr  :effective viscosity [kg/ms]

€ : turbulent dissipation rate [m?%/s’]
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