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Combustion Simulation Study of Sudden Expansion
Burner under Different Coal Powder Fineness
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Abstract

This paper mainly studies and numerically simulates the combustion of sudden expansion burners under different coal powder
fineness. By using ICEM CFD software to perform one-dimensional modeling and meshing of the sudden expansion burner, the
corresponding numerical simulation is carried out by importing it into Fluent software. By changing the particle diameter of the
coal powder injected, observe the change in ignition distance. The diameter of coal powder particles studied is 100 to 250 between
pum, every 25 intervals um is set as one working condition, with a total of 7 working conditions. By comparing the temperature
distribution fields of the seven working conditions, the optimal diameter of coal powder particles is obtained, and the velocity vector
distribution field, concentration field obtained from volatilization analysis, and carbon burnout rate chart under the optimal diameter
of coal powder particles are provided.

Keywords
sudden expansion burner; coal powder combustion; numerical simulation; coal powder fineness; boiler flexibility peak shaving

SeH R AE R M A T OB AT 52

SREE
RIEILPEHREIR AT, HE - 1178 AJH 030000
S

X EEN R BIERZ R T ARG 405 T A9 BR R ATAF R e HALAE DL, 8334 FIICEM CFDE A3 B 7 MM B ik 47
— YRS R) A, FNFluent3k 44 P SEAT A B 09 SAEAE L, B B TR AMER 6 B A2, MRE KIES W T, Fr
BF R BB B 42100~250pumZ 18], 18 [E25umik B A — AT, 2 7AT, @I AT RGRBES T, #FH
REGEDBE AR, L EREELREARTHREXRESA Y., BLMWHEREY ., A ER,

ES a0
RY MR R, HAABED,; HmE,; MY SR
13|5 (e BRI DO UK MR B E PR H /Y,

T E R R R W e, 3t e L

KIVRRS, AR A FOK, SR RRE R R T
SRR D RGP, BOVAERTRTTA. KEHLZER)
RIGHHBOSE R RSBITE . IR K A @ R A
AAFFEENE Y . FRIRRIE KR ERN AT ET,
REFRIEASIIRENE, BRI, T BIEE AL
21500 RIARTDISRE K AR 4, RIRED
POEZSEIHEEAN

A IABRASERSOT T R T RAFAOVERE, 28

.

g

b=

— .

Ear

1 YRR S TORR R IR

Xue Yongqiang " i7F5T T BB AN T NO, HEHIFEAL,
AR SEEG 5 SRR, BRI, NO, HE R 23

FRes FIRSIRY SR LIATAR OGRS, S — R XURTIEN
MRAESmOE, SBEERIES RERDBERNEMT

[EEBT] kgL (1969-) , B, PETIGBINA, K
B, Tielh, MEBgHUEHT.

I, TSR, NO, HEUR 2D . X E
BYHRE AR U ST RUMR R R RIS GRIR T, M s
NO, FARATHER . R, S IAGERR B REAT S I e
TR VSR TT o

MR 55 ANWFST T B IR B 288 R bR as et

1



BASRIRANE - $02% - £ 01H - 2024 £ 01 A

FERUSEM . WA IR R, & MR RS AT DU R ek
FIBREEE R , $EEBREESeE , HFEIR CO RINO, FIHER . ZRifi,
BTN, BRI IRENIEZE, SNAEL
Fo b, fEEBREANERS, FEARIEREECR AT
T, FBEEREE R EER R, DUARIRERIRESI R

Zhang X % PRI T — R R A R IR AR OISR
R o 2RSSR R A S e i S Rk et
Nz, HERGRETIERGER . SRR SR,
MIMSEBLRY e, MBI sLIaifFox &L, ZkEEes n] LR
ETEEHRERSCERRREYE, H B RENEIE(IR NO, A1 CO
(IHERGE:, PRt ORGSR AT A SEl:, BERBREREAEATS
BHERCEA T2 N AR R

183 (# A ICEM CFD 1 TEAERI#% K155, 5 Fluent
BRI TR ROV B Fluent BRI REERIEREE,
(IhREaE HE AR e, N AVERET 72, v TR
TR LR BRI L I BB B4E . Fluent
RS EHEREAL . AR TR Sy
BEYFE R ICEM CFD nlHE 48 P i i sp e =
HENT IR Z RS IS, AR R TR EE R R AR
EER SN R G valéioynvi] (ST

S F RS IRBEES RN R A IR Getk
Blo SEEENI A IRGeAs ) —HERRAY , HAEH AP A SRR D
FRBERT, I B R A SR 2T H AR R R T O
e EANR A A7, e AT ide RO B R B
R AR B R, SRR R I >
. Y RIVRES S, RER R,
2 MR EEITERB R ik
2.1 {RENERE
2.1.1 iR AR AR

Fluent SREHHRAE TPUFMEED 5 07 AR A BRI |
ETRASARAL | PR R 5 TR, AR
BRI APl T 523 SR G RN Ikse, sk A EFIR I
BelsiAl (PDF) o TAZSCPr bl iz FiR i ket EDM 1A
( Eddy-Dissipation Model ) , &5 E HAR B, 124808
SR TE R NREVE BN & A T Pl sE R G AkE, M
FERREE FNRIDIEVERZ MR s). 1B s | ATRTAE
B ] DU R AR T s AP IR HER RIS L, MR
FERERCRIOSEL, Tt TR B e .,
2.1.2 A B FAR A A A

BRI — R A SR TR, (Ekbed e —
A AW i 5 B S SR R A BAE, IX R
BT SERARRS) . R R Fr R H A E DA
ST HUFRARERIREAR A 15 B RIS E i T2 REC R B
n, BRI AR RS, —RIROSEESERE, HAET (4N
BERYRIR A B HH, —RRT DLtz s R R i e pl T
B, B Hm s RN 7 B S o AR B, B

2

S E—RN i, B AR Sl B R R T Ry
WFZBIER D, e Haashfd.,
2.1.3 BRIRBEAEA
ARV e Bl A / 37 Wi, RiVEE
TR R I N IR 2 IRIGEA) 5 Ak Rk 2218 O, 4347
BEEN, XN AR RIS LD S 1Y
&5, AT (Kinetics-Limited Rate Pre-Exponential Factor )
F WIS AE ( Kinetics-Limited Rate Activation Energy ) FYE(H ,
IR IR TEEREDE K, FIDTEX ERIREEX P24
(AR SR E PRI S RE ) s
2.2 IR &5
£ ICEM CFD #7289 AR 25 — A i B iy 3
3, ARPRERIIR F R S RS — R — A D
260mm, ZBHS 200mm, PRGSO 555mm, A
1500mm, 4P 10000mm, A DABAEEERIEAL, 400
—HYEpR
BB, R ERES I — R S R MR RRS A
BEE A, MO R MR8 “airin” 3 AR
AW, @y “outlet” 5 b RRSRLREE AN K
BEMH, X IEANBRRES LR — e WInRER, &2h
“hot wall”  (#AJ%) 3 WA M PREEEERI @y 248 “water
wall” , RIZKAEE; BREERS L NRIIEER S A RIS rOBETH
EYNFUREAT, @448 “cold wall”  (&%%) 5 HAKEL
BRGNS O RIRIZR B, HEARELAFTE, Mt
“inside” (NEBLR) 3 FrA A LB Er (B0EBilTE )
FE R IE A AR RIE, @k “face” o
£ ICEM CFD At 284 A eas — HE R g AT 0
Ry, PIRREAELA “ANlTr” (2EA=/HF) .

SHEEMITHEER RS
3.1 AREMMEE THIRED s
ARTF G T AN A RO B % (1XE 3% A 100pm
125um ., 150um ., 175um ., 200um ., 225um A1250um )FITEE 1%
XTEE DL I B 4y A L Bk R 4% 04 100pm AT
125um [, R BREER SO Bk mees it 0, B KGR
o, ARFFEEBRIGN; Bk ik 2127 200pm DL_ERT,
B BRIEI G KOS BRAS S e, S R kT A ) 1
0, BEE AT R, [FREARTF & SLBRIEN; X
EEBERy Rk L2 4 150pm B AR RE 570 B FGE Ry Fikr B2
A 175um IR RE, nJDUASH: SE Rk EE N
175um I, PR FI—4Eprrh Rbas i, &l 2 For.




BASERRIE - 50245 - 5018 -2024 €01 A

BERYS b — R — Sk F ke et Uk, TEBREERS T
C4bE K CRKgBekbesie ) |, e Rk e ke,
PSS G A L, RS 800K, T 2m/s, PALE R
IEFE 1800K 247, KIGTEIRT RS IR, BEE RS RIET,
BRSO, IR R, P i LA sk .
3.2 EEHN

H T2 TR ORISR 11, MUBE 1 HY SR — 2 U
B SR RREE 2R, BRI E, ERRE A SR
OIREEARRNR, BR R SI TE Ko EFIR B AR
OREEFENR, TEXFEROIREEZE T, BB TL AR Ok BE b
&k, H ARG IR E TSR HES h OB B KRR
Frig i, RIZOmh, $RaBtmbenfastt. mEk
B T, BRI #SEE A SR SRR S —
M B SRR TRZIL, ARG KGR 23 BB,
g IS T Ok . RIRTE K O kX e
S ER A iR R ST BBl Mt RSNk <
Hit, AITSEER RS E]— T E A
33 MMRENT

BSOS R S L R, R R R IR
SIARINE 3 B, R R BRI R AR R T H
RS, T R BRI A o AR KSR A A BRSO (B
ZJa, IEWRkE . BTERNE KREX TR S KL
FE, #ERONTHIMSE, KB EFESER ST
WEE KIS, AL ITH A IE, TR O m
IR, FELADHTH IR RREE (20X I, ERN
WWRERES, FERRMIREh BRIE(E , RO RAEAr R rp et
LHIBRER A RIZL (IR BRI IR ) o KB RERAE
SRRSO, AR E AR IR O A IS
EEREIRIAR, PR G X R R R A VA,
RIGAENIER.

3 IR RS

SAEXBIMHADREST

BB R R AT B b, ek AR
&, BESFESIWREIIIR, HHETRY TRIRO O #
PO MO IR BEAS BIPRAR, AL MR IR S
th, RO ETEEER A S, S5 AT A A AT AT b X e
IREELE 1000K (730°C) 2245, $EAADRICHERTH F ke
B, TS SERIK, REHARREIERNE KOS
ST O R A SRR AR, Hp iAo th bt
ENMHER DRI ENT S, R X iinE

AT BTN, &R TELZ DS ERIK, Eho
RSO RIZWRGEER 2 Ja , IRFEHCRRIR, BRI IAR
TR

22 BRI Fluent #i4:, WG AR RG0Sy Bk
H % (¥ 7 100um. 125pm. 150pm. 175pm. 200um.
225um 1 250pm, HAZEPRE2AER ) FIORE 57,
HHAB IR EE T, RAE RS B %, HHE N
BB B MEE S . mERES . B
BEROHTHIREEY ) . IR AESE, SN R,

4 &g

WA TSR R AR R AR R A0 T R AR (B
WA, ARSI SEeARRNE T, B Sk Rk B
TR AR RIUR B (X TR E KIS, Mk
HEARITE KRR Tl EREETO0 (AR
BHiZ) FOPHRE . 3, SHPREESHN M. 1SH
PURES S

OL B AR N TR B MR BRI, BB
EKENES, & KSR, MIMIFRGEEET, Sk
BRI BRI et . HE PR SR =
TR TR, FEIRIALE S PR AR A, FERE A R Y
RS SERIE L.

QB KT RS R B2, s
KA, EHXCRHIR RIS, FEREINAESE K%
e, HBUEERIRE — BRI O ERS, [AIRE IRk
BRI eta . JFH Y TOUR TR, Sif
BURGERFRERIIBOL, BRI T AR = L.

@B AL A T B EEMERy Rk BRI, By 05 K
I T AR sERR T IR, B el s 4
fErbuCRhZe, RIS T BROEas R, TR tEE KR
AR, MITTERIESEBRERIREE ,  [RIR B TR Y
HESEREEBREIRR, ARG SRl H ORI e
A, HIRGEREEEANGESER, A et RAIREL
S 3k
[1] Xue Yonggiang, Yan Ruiping. The Effect of Coal Particle size on

the NO, Emission[J]. Energy Sources, Part A:Recovery, Utilization,

and Environmental Effects,2015,37(4):412-416.

[2] BR&E S IRT S5 S8 ARSI BB R S DLk ).
PAREZN ) TRE,2018,33(1):1-6.

[3] Zhang X.A novel fuel-rich combustion technology for pulverized
coal boilers with ultra-low NOx emissions and high efficiency[J].
Energy Conversion and Management,2019(181):99-108.

[4] RSB 28, 3R, 5 SR A AR RS O RGN R R IF Y

[5] Zhang Yan, Li Xu. Effect of particle size distribution on the combustion

characteristics of pulverized coal [J].Fuel,2018,216:703-710.



