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Abstract: The utilization hours of thermal power units continue to decline, and peak shavings become more
frequent. Under this background, the existing ammonia injection mixing technology can no longer meet the new
normal needs of coal-fired power plants, and ultra-low emissions put forward higher requirements for uniformity of
the NH3/NOy molar ratio distribution at the SCR reactor inlet. The grid-type ammonia injection grid (AlG) and
static mixer are optimized through CFD numerical simulation and physical model test. The design method and an
anti-blocking nozzle are proposed to ensure the uniformity of ammonia distribution, adjustment flexibility, and anti-
blocking performance of the ammonia injection grid. Moreover, a triangular large-scale flue gas self-mixing device
is developed to improve the uniformity of the NOx concentration field at inlet of the SCR reactor and enhance the
load adaptability of the SCR denitrification device from the root. The relative standard deviation of NOy distribution
at the SCR outlet of a 600 MW unit under high, medium and low loads reached 8%~19% by using this technology,
and the ammonia escape at full load decreased by 51%.
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Fig.1 Three-dimensional model of typical SCR-deNOx
equipment
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Fig.2 Physical model test bench of SCR-deNOx equipment
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Fig.4 Relationship between the flow deviation and flow
cross-section in AIG branch pipes
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Tab.2 Relative standard deviation of flow in AIG nozzles
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36 23.91 42.36 60.21 73.23
42 41.12 63.37 80.88 93.25

AIG 155 I B AR X A HE s 22 55 T A /55 2 U
A L o8 R N 5 . Il 5 R B




132 kA%

2024 4F

A R AR A AL AR K T PTG DR, M OB VA R X s 14 A 22
LRI N o SN PRAIE 555 W TR I B A X o vFE i 22 <5%
W 8 /5% 22 B AL AR T L B <<0.7 6
100 -
o0l —e—RSD

80 -

70t -

60 - o

501 /

40

- A
L]
30 /
20 F /
10+ &
s and S T S T S S
0 05 1.0 1.5 20 25 3.0 3.5 40 45 50
G A RE TR R AT

5AIG B R ERE S NBEE KRR
Fig.5 Relationship between the flow deviation and flow
cross-section in AIG nozzles
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Fig.6 The VV-shaped arrangement AIG nozzles (mm)
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Fig.7 Front view and top view of the anti-blocking type AIG
nozzle body
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Fig.10 The NOx distribution at the SCR denitration system
inlet by grid method before and after the technical retrofit
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Tab.3 Performance test results of the retrofitted SCR
equipment
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