KIGAS Vol. 23, No. 3, pp 20~26 2019 https://doi.org/10.7842/kigas.2019.23.3.20
[ (Journal of the Korean Institute of Gas)

LEMulol eimujo} Zebvlel Baof miE
otmL{oLB7| 2ol ZEiol B3t o1

"ax|
A sl 7] A 2524384
(20193 29 6 A<, 20199 52 249 4, 20199 5Y 25 A )

A Study on the Uniform Mixing of Ammonia-Air with the
Change of Ammonia Supply Device Shape in a De-NOx System

"Ji Soo Ha
Dept. of Mechanical & Automotive Engineering, Keimyung University, Daegu 1000, Korea
(Received February 6, 2019; Revised May 24, 2019; Accepted May 25, 2019)

2 %

271716 A AaslE-& A7) 913 A e )3 W (SCR)2] B2 A ]

ATl A= SCR @A A B olE T3t 4= HOPM}JEI_(AIG)OH A=

01514 0}9}:64*4 %71 ST A gdrYolel 8] 4 F 7)o FL T S5t A A ] S EZS}L
S 5202 ALFANAE Fall AT ol & 213 718 3 £ (Case DA -5 54T NH; &

A ARSI 218 80 S S ] o 210} 24 17 el el et
2 NH; 2272 9315 212 SISkt o] 8 /) 413k7] 918l hmuiol 9 vlzke] ek 79 1 7)ok 29 7

"2 73 $-(Case 2)9F FE U o} T wj Fo] kol % HH-S A X § 7 -(Case 3), T BAH A A&
x| g7 T(Case 4)2] £§7] 551“01] O3t 57 NH; 35 23X 545 2439tk SR Yol 9 ul

o 33 P} Y5 P IS A X § 7 $(Case 4)0) 7] T4 NH; B2 9] % RMS ko) 7H4 22 ° *
92%0°] 1 %% HERymz) B7} - 10.82~8.34% 2 713 H A o) NH; 7+ £x29S 4 5 sdoh

Ry

5]

o>~ ﬁL

rzmohglo Hm>iu

Abstract - Selective catalytic reduction(SCR) method is widely used among various methods
for reducing nitrogen oxides in combustion devices of coal power plant. In the present study,
the computational fluid dynamic analysis was accomplished to derive the optimal shape of am-
monia-dilution air mixing device in a ammonia injection grid. The distribution characteristics
of flow and NHs concentration had been elucidated for the reference shape of ammonia mixing
device(Case 1). In the mixing device of Case 1, it could be seen that NH; distribution was shift-
ed to the wall opposite to the inlet of the ammonia injection pipe. For the improvement of
NH; distribution, the case(Case 2) with closing one upper injection hole and 4 side injection
holes, the case(Case 3) with installing horizontal plate at the upper of ammonia injection pipe,
the case(Case 4) with installing horizontal plate and horizontal arc plate at he upper of ammo-
nia injection pipe were investigated by analyzing flow and NH; concentration distributions.
From the present study, it was found that the % RMS of NH3 for Case 4 was 4.92%, which
was the smallest value among four cases, and the range of Rxms also has the optimally uniform
distribution, -10.82~8.34%.
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Fig. 1. Geometry configurations of ammonia supply device (a) Case 1 :
with 1 top hole, 4 side hole close, (c) Case 3 :

: Case 3 with 2 side horizontal arc plate.
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Fig. 2. Velocity contours for Case 1 at two sec-
tions, ammonia injection pipe center and
its perpendicular section.
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Fig. 3. NH; distributions for Case 1 at two
sections, ammonia injection pipe center
and its perpendicular section.
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Fig. 4. NH; distributions for Case 2 at two sec-
tions, ammonia injection pipe center and
its perpendicular section.
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Fig. 5. Velocity and NH3 distributions for Case
3 and Case 4 at left side view section.
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Table 1. % RMS Of YNH3 and min./max. Of RNH3
at outlet section for four cases

Case Case 1 Case 2 Case 3 Case 4
% RMS 37.92 16.10 10.38 4.92
of Ynus
min./max. 47.15 2823 | 2153 | -10.83
of Rnms 83.27 31.10 15.40 8.34
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p  : pressure [Pa]
u; : velocity for j axis [m/s]
xj . coordinate for j axis [m]
k  : turbulent kinetic energy [m%/s]
Ayx @ cell area at k-th cell
D : mass diffusion coefficient [mz/ s]
Yk : mass fraction

Rnms : NHs concentration ratio
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p : density [kg/m’]
p @ viscosity [kg/ms]
ey - effective viscosity [kg/ms]

€ . turbulent dissipation rate [m’/s’]
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