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Numerical analysis of coal water mixture combustion in double

cone reversed injection burner
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Abstract:In order to study the differences between the combustion processes in double cone reversed injection burner of coal particle and
coal water mixture ,numerical simulation model of 14 MW reversed injection burner was built based on CFD software Fluent. The results
show that the velocity fields of coal particle and coal water mixture are basically similar. The vaporization of water in the coal water mixture
increases the resistance of the burner and the residence time of the discrete phase particles in the combustor. Due to the high moisture con-
tent , the ignition position of coal water mixture is lagged by 110 mm, compared with coal particle. The average temperature and outlet tem-
perature in the burner with coal slurry are reduced by 162 K and 199 K, respectively, compared with that of coal particle. The core temper-
ature zone of the coal water mixture torch is 438 mm ahead of the coal particle. And the rigidity of the coal water mixture troch is stronger
than that of the coal particle. But the decay rare of the coal water mixture torch is faster than the coal particle’s. The combustion character-
istics of coal water mixture are in the effective range of the combustion control of reversed injection burner. It is proved that the optimization
of combustion principle is one of the effective methods to solve the contradiction between the combustion temperature and efficiency of coal

water mixture.
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Table 2 Proximate and ultimate analysis of coal
Tl sr#/ % TCR I/ % Quet.ar’

My Vy Ay FC, Cy  Hy 04 Ny (MJ-kg™)

2.90 28.68 9.60 61.72 74.79 4.03 7.93 0.69  24.63

TR e B B E (R 60% ., AK IR K 43 1
25% Sy Tl 43 A1 7K 43 (32 FURL 3 T A fige A0 A S
Bl ), HoAth K o8 SO BRI A K, 52 W0 IR AL
SRR (7) (8) 1,

dm,
E—kﬁ‘l]ﬁ]ﬂ(l +Bm) (7)

85



2018 455 2

ik 4 4 H# K

www.chinacaj.net

%24 %

Yis_Yico
B, =~k
1-Y,

(8)

Kk, A FTEAZEH R, mol/(m® - s); Y, MY,
Sk i 13 FRE SCUSAH I AR R 5 TS HORH 1) A= i
R mol/(L-s),

2.2 MRMFMERIBREH

WA, BRBER s JORTETHE T R, T AT
AR AR IO %) AR T 1 O s AR A
Bt ATHRIE | RN & AR IR RIAREL
FhE R B ISR R A T AP E A
ORE AAETRY | ER T o R SR A5 50 B S e
TE 2o i A3 B BE A I A BOAE R 2 220, T LA
SRR SCIR A0 i W AL R BSOS 280 Ry R S AR AR
R WU RBORE R 0.5,

X TR e BE I, B S AT B R 300 K,
FINSFEERBE N 1 400 K, 455 84 T it
P, 25 FERE TG TS ARG O, THAAS 20U A0 BE T PG i
60 W/m® B [ADOURE BE [f] 2715 5 Ay i O s 3
FONFER SR 0. 8,

2.3 itEidRE

U IR, R FH B RO RS 780 o 2% he U A R
SLAH B AR ELAE AT, I8 5 Bl AL A 0 R R 36 R SOk 1
8l ASCH RS R R B R R B RO T AT %
SEAHHEE 40 25, IF5B 1 48 000 4% FUk: A2 ki 42 L
R B g, T R 3 R

| —sgnil g0 |
| *M%%wﬁﬁ

Y
| mbrESERI 405 e

| w5

3 HitHLe
Fig. 3 Simulation Calculation process
TR R Ve ST RIS, e
S T RESRE T R AR T R, B RO AR SR
e, U—Br 220 0T R, frit R E
86

JEUCA B 22 ke, BEE IR beRR T T R Ok W
ZHEGUAR AR 28T 0. 1% 3R 22K
F 1% SRR ZECT 107 oAby i 5 # ik
ZETF 107 15 A HIWA ST B WS br, -7
ARSI IS | 0T RE 1 7 R AR S 7 R, IO
RO RT3 252 A0 04 8L 1) BB A, 1153 1 B AR A S .
S THEA IS R 76 v A5 A ety 14
T PR EE AR WL, FIEE R 0. 1%

BRI N T 7 MW I &, 45 R L3R 3,
BRBERS IR B R 220 3% , 1 HH Ay A 1 R A i 1k
BRSBTS A P S

#3 TAETHIRSERFNE LS
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