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Flow Characteristics of Fly Ash in the Outlet Flue of the Economizer of
High-ash Fuel Boilers and the Design of Denitration Ash Hoppers
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WANG Qian', LUO Qing-ling'
(1. Electrical Engineering College, Guizhou University, Guiyang 550025, China;
2. Guizhou Jinyuan Chayuan Power Generation Co. , Lid. , Bijie 551800, China)

[ Abstract] Power plants utilizing substandard coal for electricity generation often face reduced denitrification efficiency due to high
fly ash concentrations in the flue gas, which complicates achieving ultra-low emissions. The flue gas duct from the economizer outlet to
the riser duct entrance in the W-shaped flame boiler at Guizhou Chayuan Power Plant was investigated. Numerical simulations were
conducted to analyze flue gas flow and fly ash particle trajectories. The results show that the economizer ash hopper is minimally effec-
tive, with a collection rate of only 9.99% . Simulation results reveale fly ash deposition on the wall at the SCR riser flue bend at
1. 12 kg/s, representing 11. 33% of total fly ash. Based on these findings, two design schemes for positioning a denitrification ash hop-
per below the riser flue are proposed to enhance fly ash collection efficiency. Optimal results are obtained with a 45° angle between the
inclined surface and horizontal wall, increasing fly ash collection by 8.38% with a 2.25 Pa pressure drop increase.

[ Keywords] fly ash deposition; fly ash collection; economizer ash hopper; denitration hopper; numerical simulation
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Fig. 1 Geometrical model of the flue gas channel
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flue gas channel

. B o B A A D R A )
SO N mEE, ADEE, WREE,  WRkE T
(mes™))  (mes™h)  (kgs™H)  (kgesTH
550 3.26 3.11 4.53 5.40 650

*x2 WEEAH
Table 2 Flue gas composition
HAy o, 0, N, S0, H,0
BB % 13.8 3.94  74.52  0.36  7.38

A FR o R D7 B TR B 5 A
JEE— 3 AR 52 B AR 20 v B B ORI R A0k
RiAE N 10 ~200 wm F53 10 ASXJa] SR AR R 70
pwm KA A R 1,15, i 3 Rosin-Rammlar 43 i 5
A Fluent 77,

1.3 #&REIIGHF

B SRR I S AR R R AR AR Y
Bl S LRSS T LU M 5 S PRS0
XF A RN 3 Fon, A LU AL 3145 19 ) 1H
J i AR R S i SRR S H R RN,
BRI, AR BB ABS RO T LA I A S W S s AR AR
FRI Sl , T AT LA PR A g )

#3 ZERESEIMERTLE

Table 3 Comparison of actual and simulated values
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