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Numerical simulation on combustion optimization of tower furnace with

change of oxygen content of fan mill
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Abstract ; The variation in the oxygen content at the fan mill outlet will directly affect the combustion efficiency of lignite and the formation
of nitrogen oxides(NO, ). In this paper, Fluent 15.0 software was used to calculate the flow,combustion and NO, formation characteristics
of the fuel in the tower furnace under the condition of 8% ,10% ,12% ,14% and 16% of the oxygen output at the fan mill outlet of a 660
MW supercritical unit. The results show that the fuel gas temperature at the flame center and the furnace outlet decreases significantly with
the increase of the oxygen content at the outlet of the fan mill. Adjusting the oxygen content at the outlet of the fan mill can effectively con-
trol the central position of the flame and the fuel gas temperature at the hearth, avoiding excessive temperature of the flue gas and causing
coking at the smoke outlet. Meanwhile ,the NO_ content at the outlet of the furnace increases with the increase of the oxygen content at the
outlet of the fan mill. After comparing the combustion characteristics of the pulverized coal and the NO_ generation rules under different ox-
ygen conditions at the fan mill outlet, it is concluded that the optimum oxygen content at the fan mill outlet is 10% .

Key words : fan mill ;tower furnace ; combustion optimization ;optimum oxygen ; numerical simulation

0 = - TE A AN [ P AR XU B 59 B0 1 4 T 2 14 ]
B o I PN 02 B BCA KRR S T R 2R G i B U

DRI P 453 28 e DR H BAT el i) s R i )™ BT 1 Ak D) 25 i AR O e AR
2N TR be K o W BRI ALAL , A PR A B BORMMARA NO, B sh B R AF R, sk BE4F il
A 3 A A UOR R AR (B BRI R ) | i TR KR HE R | B IR & 7 SRR A )
IR IR A S DABILEE ) | ]k XU JE5 i 2R 552 52l H Mt b HEA TR R U 5 SRR T X TR

s B #:2018-08-28 ; R fEH4E k% T DOI:10. 13226/j. issn. 1006-6772. 18082801

E£TE : BB SR % B3 H (2015BAA04B03)

YEE B K5 (1990—) , B S TILREA L BNE TR, T2EMBRIFSSRYIETINR . E-mail : zhai_y_q@ 163. com

SRR KR Bk i, SRR, 55 XU Bt 11 S xS A R be R M S e B AR L [ 0] i v R R ,2018,24 (1) 160~
65.

ZHAI Yongqiang, YANG Yongwei,ZHANG Lutao, et al. Numerical simulation on combustion optimization of tower furnace

with change of oxygen content of fan mill[ J]. Clean Coal Technology,2018,24(1) :60-65. %3l i3
60



RO A5 < AU S Y T SR 0T B P R e P i K (A A0

www.chinacaj.net

2018 427 6

PR IR I T I S AR IR A e U FR , AT RERAIR
i R A7 BRI S B R AT R, RIS SR FH < IR 3
Fic X 3B T R e B X I R R R v P
T T RRBETREEXT NO, HEBUFN 8 b 3R (52 M, 25
B FE LR UE— E B R AT T, 28R Be R
% NO. HEBCEAR 10% ~20% . Dhf B RF5E Tk
U XU B IREATL B Tl w5 7K o 4B R ) as A TR ISR 46
SR WO S I B T RO B I (R A
SRR K BE TN 1% |, S8R 40 BE TR 3. 6% , FBIGE e
DA A T A A T e 4 O L AR A A
WHIFFE , AEX T XU B 4 11 A a8 s R e 1) 5
MR F e DR, SRy, 282 DA N R T IR S
W RS 660 MW HIlfG SR IE X8 b ik o8
G2 , SR BB 7 16 X XU Bt B 11 40 A8 A X6
B A R R e e PR K. NO, 19 A= iR 98 47
Wos.

1 HRIIHR

WFFEXT 5 AR 660 MW Il FRIEHLA , ti s /R
EER T A BRITAT A /el 1 , 15 HG-2100/
25. 4-HM11 BURIGF ) 2 Fasty ol N B RS
WA B R G B, HLALR H B iR &
4 45 8 5 MB3600/1000/490 B XU BE 6 35 1 4 1
Krdes SR FH IS A\ FA DI BARE . — & BT —Ff 7 R
Bea (3 41,35 2) i MR B4 A B.C.D.E
2 JRBeRs o An KTl f &l 1 R

B MG 28 2 A BT KD
Fig. 1 Bumer distribution and cut size
sfrd e AT E 6 BN TR, K6
UERR P RER S T AT A8 4T, [ Ik Sy PRAIE A A
8l 13, BRI A S SR F W 800z 555z 19 7 =X
B4, B0 1By bk KA AR A B A TR RE R T 1%
R B gy R 8 AR 6 Al iy s
170 ARSCHEIRSPRis AT DR 8 MK 6 ik
BE” Bk be 20 207 AT A AR

2 RBEIS5MEXS

2.1 JL{amtEsy

B T3 S G 2 T A B A RN B R
FI R ARAR Ik PR AN I A PATHDSH R RE I AN K 1T
B ZERFII N IR B R S NO, AR B, BT DA
NP i TV A aok AT | PR A A2 AT, B
it IS ER (RN it 1) SR e bR, e AT
Rt AR ARt 1 RSP YIR T 1 « 1 el H 4
RAFE#L, JU AR 2 iR,

707
P
60f \%
50t
5\1\51 1 3§§
301 ] T EEIR
| o
20} i e
R
10 f Loy
\
or p—
-10
MS
Yy W52

B2 JUEA
Fig.2 Geometric model

2.2 Mgkl

Do A% >R FH 7 THT A4 285 ) A0 IR 2647 30 4, ()RR
FH R 25 19 7 1 Xof JR e i Wt 1 DX 3 47 m 288 Ah
PR R A DR A T R, PRV B, A gk
X153 W% 46. 48 T3, IAS RIS an &l 3 TR
2.3 =R

SR S TAED N B Bl R 5 B S E AR 3
SRR SR BRGS0 A5 A 3 A S IR AR
SERYBEDT DR A AU 3 Bh AR P R A
PEVEPCECAAR A | BRI AR T

1) SAHT LT3R Realizable F57Y

2) SRR U 1) R B SR FH BEA L T AR AR

3) MR T AR IE R TR B 73 B - AE 3 5% i PR 4K

4) FE 52 3 B RETBCR FH XU B AR B I 8 R A
5) FEIIIRGE R I Bl 3 25/ B4 il B i

61



www.chinacaj.net

2018 4E45 6 1] AR 2 G N 5524
70 6) SESTEIR AT P-1 HEATHIR,
TYNO, B ik FH S e PR RO
60
3 RWMERKRSH
. 3.1 HRSHRBEM
b FECRL AR IS 660 MW 1 L4 5
S (B, S — R — YR, — K
30f VORGESE (35 1), BORHSEE SRR LR 003 2
ol J& Ry, =45% ,HAESHILER 2,
3.2 IHRIETE
o} ARAE Pl R e KU S o T 40 T AE 8% ~
16% PIVEEE | R [ 4 i 4 1 R BER 1607 PO AR B R 1
o 7 RISy B AR XU B85 1R [ 4 S
00 (IRREEA P | V52 5 AN TR HEATREIL, B85 Hh 114 4

B 8% 10% 12% 14% 16% .
3.3 zhhindstE
B 4 SRy i fr . XURS T S8 i 8% IR 1)

B3 Rl
Fig. 3 Meshing

FR1 BFAEHERE
Table 1 Boundary conditions setting
WA/ (m ™) R/ (m - s Jet WHE/ (m + s71) JE HH TR/ °C AR/ C TR %
19 50 30 150 324 75.5
x2 BEERSW
Table 2 Coal quality analysis
M,/ % M,/ % A % Vir/ % Quan/(MI - kg™) w(C)/%  w(H,)/%  w(0,)/% w(N,)/% w(S, )/ %
32.80 6.51 9.49 44. 25 15.75 43.21 2.62 11. 14 0.57 0.17

1571

Z/m
(98]
s

Zm

10
-+, 010 53515
X/m K 2 Y

(¢) Z#TH (d) Bofy ks iz sh
B4 AW E A FOE BRI 2 3

Fig. 4  Velocity distribution and pulverized coal particle motion trajectory
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Fig. 5 Temperature distribution on Y=0 section
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Fig. 6  Average gas temperature of furnace outlet
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