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Abstract : Unreasonable layout of SCR flue ducts and variable loads in coal-fired power plants can lead to large deviations
of NO, mass concentration at reactor outlets, high local ammonia-escape rate and large pressure difference of air preheat-
ers. Taking the SCR denitration system of a 1000 MW unit as the research object, test and CFD numerical simulation for
the flue flow field of the unit were carried out. Adjusting the direction and the number of deflectors in right angle elbows
in the lower vertical flue ducts of the reactor made the flow field more uniform. Under the premise that the major flow field
was converging, flue ducts at SCR inlet and outlet were partitioned. There were several measuring points in each partition,
and they were corresponded to the SCR ammonia grid partitions, which realized the delicacy control on ammonia injection
by point-to-point feedback. According to the test result after transformation,the NO_ concentration deviation on the side A
and B of the outlet was less than 20% ; under various working conditions, and the temperature field was converging. With
consisted denitration efficiency, the ammonia-escape rate was reduced and the safety of SCR system was improved.
Keywords : coal-fired power plant; SCR denitration system; delicacy control on ammonia injection; partition of flue

ducts; numerical simulation; ammonia-escape rate
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Fig.8 Ammonia injection area partition and

arrangement of the testing holes
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Tab.1 Average mass concentration of NO, at SCR inlets under different working conditions mg/m*

TITHR % AL A5 A5 2 A3 A 4 MRS HE

B 1 298 244 295 319 363
A i) R 2 301 245 267 308 370 298

W 3 297 229 270 324 344

100 W 1 421 357 357 275 280
B {1 TR 2 422 360 344 280 280 336

RE 3 420 356 338 274 280

W1 240 247 223 225 226
A i) R 2 242 245 223 225 226 232

RE 3 242 247 221 225 226

7 W1 234 269 275 235 211
B {1 TR 2 234 268 277 235 211 246

R 3 239 271 281 239 214

W 1 147 152 151 164 152
A fil] TREE 2 144 152 154 164 151 153

R 3 144 154 152 165 152

* R 1 166 176 186 181 162
B il WRIE 2 166 174 185 182 162 174

RIE 3 166 176 185 181 161
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Tab. Average mass concentration of NO, at SCR outlets under different working conditions mg/m’
FATA % =AY W1 W2 WK W4 WES WE6 WE7 W8 WHo MK 10 HE
WRE 1 27 29 32 24 33 40 42 29 40 42
A REE2 28 29 32 24 34 40 42 29 39 43 34
R 3 28 29 30 24 34 40 42 28 38 43
10 R 1 42 45 33 33 35 23 38 45 47 34
B IREE2 42 45 32 33 35 23 38 45 48 34 37
R 3 42 45 33 32 35 23 38 45 48 33
R 1 30 32 42 25 32 32 29 29 27 32
A EEE2 29 32 42 25 32 32 29 29 27 32 31
R 3 30 32 42 25 31 32 30 29 27 32
? R 1 25 24 26 24 35 34 37 38 37 32
B il R 2 25 24 26 24 35 34 37 38 37 32 31
W3 26 24 25 24 36 34 37 38 37 33
R 1 24 27 22 29 31 22 24 25 30 27
A EE2 24 27 23 30 31 23 24 25 31 28 26
R 3 24 27 23 29 32 23 24 25 30 28
» W1 24 24 26 26 31 26 36 25 30 24
B REE2 24 24 26 27 31 27 36 26 30 24 27
WP 3 24 26 26 27 30 27 37 25 30 24
o = «/z<pi _pO)Z/(n _1) , (2) ﬁﬁ‘]ﬁﬁ@‘%ttﬁﬁttiﬁ?ﬁ’ﬂﬂﬁﬁ?ﬂﬁi%?ﬁﬁ
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Tab.3 The C, of NO, mass concentration at SCR outlets

under different working conditions %
AT % A B ] ESfiEN
100 19.1 19.7 19.4
75 14.4 18.5 16.4
50 12.1 13.7 12.9
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Tab.5 Ammonia-nitrogen molar ratio and

ammonia-escape rate

M7 g4/ % ﬁ%ﬂ%: TBREIRIL
mg - m™")
100 2.06 0.900
Al 75 1.94 0.878
50 1.03 0.873
100 2.14 0.902
B {il] 75 2.05 0.888
50 1.64 0.885

4.4 ESEESBNR
SCR [ 0L 56 L9068 T IR 7 PR

x4 BEHHE

Tab.4 Denitration efficiency

o S NO, W/ (g - m ™) FRIE NO, FIHRVKIE/ (mg - m ) ‘
TR % Oy TSR % TR/ %
A s AL i
100 2 510 57 401 45 89
75 2 385 50 305 41 87
50 4 263 43 232 39 83
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