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TR UNE] BT 0B A R 2 R
fig, JTRET SCRAMEMHIE AR YT 5L 1Bl
3. (4R WARFREM I m/s EFE2 mis i, €KTT
TZE 1 24.0% FRF 2 1.88%, BEERERIH K, CRIIH
ZMPE T 50 pm DU TR IR BURHE DA AR, (HBEA K
IRRAZ IR, RKPURERPUE BT, ©IKHE SCRAMNE M
TEEAE, MR R AR N DR > A A A Y s TR 0 T
OFERE L, B B S N AN Db 7 %, i SR
BRI IA AT, A IR S R 28 N IR i
ABIEIRZBM93.7% FREE 14.7%. [4518) WEREER TN
SCR #M B NHIE B Ia AT IR AL AT SE M 1R T

KRB B B SRR AL IE SR (SCR);
KU dism it BUEB

ABSTRACT:

(SCR) denitrification is widely used in denitrification of

[Objectives] Selective catalytic reduction

boiler flue gas due to its high denitrification efficiency and
reliable operation. However, under high-ash arrangements, the
denitrification flue gas has not yet been de-treated, and fly ash
in the flue gas will block the catalyst and cause wear on it. In

order to reduce the wear and clogging of fly ash particles on
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SCR catalysts, an SCR external flue is designed and studied
to trap and separate fly ash particles in flue gas. [Methods]
Based on simulation software and its user defined function,
numerical simulation of fly ash deposition characteristics and
flow field optimization for SCR external flue is carried out.
[Results] When the flue gas flow rate increases from 1 to 2 m/s,
the fly ash deposition rate decreases from 24.0% to 1.88%.
Therefore, as the increase of flow rate, the fly ash deposition
rate decreases rapidly. It is difficult to trap fly ash particles
below 50 pum. However, with the increase of the fly ash
particle size, the fly ash deposition rate increases rapidly, and
the fly ash is trapped by the SCR external flue. The flow
velocity distribution at the inlet of the denitrification reactor is
extremely uneven. Based on the flow field analysis, an
optimization plan for the flow field at the inlet of the
denitrification reactor is proposed. The flow field distribution
is improved through the optimized design of the guide plate,
and the velocity unevenness coefficient at the inlet of the
denitrification reactor is reduced from 93.7% to 14.7%.
[Conclusions] The research results may provide reliable
theoretical guidance for the field operation of SCR external

flue.

KEY WORDS: coal-fired power plants; boiler flue gas;
selective catalytic reduction (SCR); fly ash deposition; flow

field optimization; numerical simulation
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Fig.1 Schematic diagram of the original SCR catalyst

layout
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Fig.2 Schematic diagram of SCR external flue
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Tab. 1 Parameters of flue gas and fly ash particles
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JHASALIE/ (m/s) 1~2
JRS % FE (kg/m?®) 0.617
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Fig.3 Comparison of numerical calculation results and

literature results
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Fig. 4 Effect of flue gas velocity on deposition rate
of fly ash
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Fig. 5 Velocity contours of initial design flue section and

inlet section of denitration reactor
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Fig.7 Effect of particle size on fly ash deposition rate
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Fig. 8 Optimal arrangement scheme of bending guide plate
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Fig. 9 Velocity inhomogeneity coefficient of SCR catalyst

inlet under case 1-6
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