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Abstract: Due to factors such as coal quality and combustion, coarse fly ash particles in flue gas of coal-fired
boiler can easily cause varying degrees of wear and tear on tail flue and denitrification catalysts. An “A-V-T” type
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pre-removal structure for coarse particle fly ash before denitrification is established using the flue from the
economizer outlet to the denitrification system inlet of a 300 MW unit as the research object. The structure is
composed of “A-type baffle enrichment + V-type high-efficiency ash collection + T-type coarse ash channel” and
is placed in a large cross-section low flow velocity flue at the economizer outlet. The influence rules of different
particle size distribution trajectories, removal effects and resistance before and after the arrangement of the coarse
particle fly ash pre-removal device are studied through numerical simulation, and engineering application is
conducted to verify the effectiveness. The numerical simulation results indicate that, the use of coarse particle
removal technology has little effect on flow field state of the original system at flue gas side. As the particle size
of fly ash increases, the removal rate of fly ash increases. The removal rates of fly as particles with size of 50,
200, 500, and 1 000 um are 12.15%, 59.40%, 87.01%, and 93.62%, respectively. The removal efficiency for
coarse particles with size of 200 pm and above is 85.15%. The overall ash collection rate is 15.50%, with an
additional resistance of 78 Pa. For this 300 MW unit, the tests after retrofitting show that, the removal rate of
coarse ash particles with size of 200 um and above is 83.96%, the overall removal rate of ash is 14.91%, and the
net increase in resistance is 73 Pa. The experimental results verify the rationality of the numerical simulation
results.

Key words: denitration; particle size distribution; coarse particle fly ash; removal; resistance
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Fig.13 Layout of the fly ash sampling points for the
pre-removal device
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PLERIKE, %; AHBURLIL R ZN G1/(Gi+Ga).
4.2.3 Tk K FE BTG S
T SR, A5 REL AL T b e gk 1 e
I A, A I O A I R K R Gtk

R 22, s E A RE AR S 7y, TGRS R
IKHE BB T

43 MRERE DI

431 % R E

D Bk E

AR R Ie R AR BT 73 B LA 2 i s,
R R RS RNE 6. THESR], ML e T
LT, MUHSIKE Qo ol 35 711 kg/h.




% 10 PmeN 25 FE 300 MWW AL JBIE 5 5 2 IR S0RE R AR TRUBE I DB B A 50 S N 159
R6 DIMRETHE AR R T
Tab.6 Calculation of total ash transportation volume RBUARUT AL !
K5 5 Kol |
2K %y Wi(M)/% 9.80
FATFHRIEASY Waa(M)/% 108 il 1
Do BEPERG: war(A)/% 27.99 el Tl ‘ ‘ h
T o IR w6 15.68 B 1 LT
W 5 R A Qurwar(MJ kg 1) 2118 04 1 2 46 10 29 4060 100 200 400 1000 2 000
WL B FEARA K HE Qnetvar/(MJ kg*1) 20.42 Hr f£/pm
KRAUEST PolPa 101 700 by JE K 2F
bl HA AR 4% : = 13- 2
O 2 14 FBURLBUR RGEBIR IR E ST
é **i *“}‘2 ! i %[ 0° Fig.14 Particle size distribution of the fly ash removed by
SHCIREE AR DRI B9 5% 10 the coarse particle removal system
MR (kg hY) 141 762
THIMAAE ((02)=6%) /(M hL) 1054 157 %= 8 MR ARFRES T RITE
WA 2 R (kg hY) 35711 Tab.8 Particle size analysis and calculation for the

2) TiMLkR R K=
BIRE R EIF RS R WE 7. R A%
W IR] R FE R R THE, TBER RA MR KR Q2
N 5324 kg/h.
R BERERBRBITHE

Tab.7 Calculation of the total ash transportation volume of
the falling ash pipe

TiH ARl B A A5 BJ5
IR R4 0.119 0.088 0.072 0.067
ZRm3 656 14 985 80 920 38 808 66
WK FE (kg m3) 780 780 780 780
fe P 01 1 | 5
SRR IR 134 28 34 30 33
i [a)/min
AR B/ (m hh) 256 157 1.46 1.23
FRE AR/t h ) 2.00 1.22 1.14 0.96
FITA V&R SR &
(kgh1) 5324

3) BRIKE

RIS R], MU A L0, ORI B &
iR K Z N 5 324135 711=14.91%.
432 ik (200 pm A A LA 42) RARBLG F

1) FHIURL I B 2R G0 B AR AR 43 A1

FERIURT 5t B 28 48 It B AREAR: 4 A A 56 45 3
14 Fi7 , ik RGUhi AR b M H B 45 SR L3R 8.
SERRA, ARSI SHBLBR A H R4 =200 pum ARFR 2
Hh 29.35%, JakEREACHBUER KRS =200 pm
PEFR N 48.32%.
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PR 51% 7820 6280
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2) FBRLBLRR ARG A (BN RIRRAR
paxiil

FE R I B 3 40 J5 I SR RRLAR 43 A 45 S
16 Fizn. FHMURL R R G0 IR AR b Je it B4
FIE 9. KW, FifE KT 200 um KA 55
N 1.44%.

AERLARA AR
RSB 17

il U’IIHM'M‘.}"H. H I h b .
04 1 2 46 10 20 4060100 200 400 1000 2000
R4/ um
15 HAFR AR R R R RS CIRRIE D
Fig.15 Particle size distribution of fly ash in flue gas after
flowing through the coarse particle removal system
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Tab.9 Analysis and calculation of particle size of fly ash
after coarse particle removal system

KAEALE RPN |
R/ 161.2 pm AR 9760
IR AT 53 501%
Eie Ktz T 256.9 um A A 99.98
73 8% )
KA/ T 200 pm AT $U% 98.56
iz KT 200 pm AR5 $/% 1.44
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Tab.10 Mass concentration test results of fly ash after coarse particle removal

TiH Al A2 A3 B3 B2 B1

WK i g 0.900 4 11912 0.968 3 0.954 3 1.008 3 0.7827
WK J5 7 g 3.1233 2.9403 32743 3.1237 31522 33811
PR g 22229 17491 2.306 0 21694 2.1439 2.598 4
FAREAAFIL 163.0 166.1 154.4 1545 156.8 156.5
FROURFRIL 736 75.0 69.7 69.7 70.8 70.6
SR JE]/min 5 5 5 5 5 5
TR 5 R RN (g emS) 30.20 23.32 33.08 31.12 30.28 36.8
AR EU% 2.27 2.27 2.27 2.27 2.27 2.27
JHAREEIRIE (6%02) /(g €emS) 24.19 18.68 26.50 24.93 24.25 29.48
JHZR R vk B F 2 (g em®) 24.67

4) AHAIVRL AL R 4 %12 AFRBREEEANKES L6 Pa

KR IR i B FAR s 4.2.2 TitEA L, FE Tab.12 Resistance test results of the coarse particle removal
IO o SR J 2 L 1L FEBLALI 5 v
BT BT, RS ERLIRL b 7 SR B e o -
4 83.96%. P 83

&= 11 IR CRBRRERTE
Tab.11 Calculation of removal rate of coarse fly ash

T H Kol
HUAIA R &/ (M hY) 1054 157
SFELABORL I B J 2 B R B (g m8) 24.67
— FELURE B 5 f5 2R Ri42 =200 pm BA kK
Egg %EZ%{;’F% WKL w K 1.44
BB JE C AR S = (hT) 26.01
FELURL A B e 8 PR A% =200 pm B 0.37
WK EI(thY)
A UHT R4 AR (th ) 2.00
B Al 4 A/ (th ) 1.22
A 5 SR B h ) 1.14
B 5 4 A B/ (thh) 0.96
A RS ARAR =200 pum 4453 $0/% 29.35
FHLTRE A B Al 1% € AKRI4E =200 pm AARFA 7 $/% 29.35
A GRS KRR =200 pum AR5 23 %% 48.32
B {5 35 K AKI4% =200 pm #AFH 53 0% 48.32
BRI BR KR (h ) 5.32
B IRAEBRIKAS B N IR =200 pm AR 2683
73 50%
MK RGERIA%E =200 um &AKE/(t hY) 1.96
btk it BRI AR/ (thY) 31.33
JRBRAT  JBRAT €K 200 pm UL E ORI BU% 745
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B AR B IR 3 B A AR =200 pm KK R/ % 36.83
HELATORL BB B 21% 83.96
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