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Numerical simulation on the particle impact characteristics to the water wall of
a boiler with four-wall tangentially firing

WU Wei, QIN Ming, SU Hang, LIU Hui

(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: To get the particle impact characteristics of the water wall, numerical simulations on a 660 MW
supercritical tangentially coal-fired boiler were performed based on Ansys Fluent. The impact mass flow value on the
water wall in burner area was gotten by using Fluent erosion wear model. By using the Sample function of Fluent and
Excel data processing function, how much the maximum velocity and how the velocity of particles distributes were
obtained. The result indicates that the maximum mass flow value of particle impacting contralateral water wall area

2

of burner nozzle is 6 kg + m™” - s, the maximum velocity of particles impacting the water wall in burner area can

s at a rate of 3%, the subject of velocity value is 5 ~ 20 m + 5", and particles with a speed from
2

exceed 30 m -
20m - s to 25 m + s”' may accounts for 10% of the total. It also shows that the 6 kg - m”
flow value and the 25 ~ 29 m -

where severe erosion wear may occur.

- s high impact mass

s~ high impact velocity coexists on the back wall in the second burner group area,
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TER N FRIR e ) 52 2 shaSad A b BURBET BT H BB AR 2R U RE 45 Hh 4 g 0K A 3 2 30

FRAE R A IR A3 3 IR R T B K 4 B D
W, o FEUK BEETE R IR TR R He
FEAE ) R A ok — R e L R D R
2, RO et A & 7 SRy IR A & R ) il
FIBET I 3 ™ H .

P 2 AT AP — R Ll B 2 s A T O TR
AN B K Y RE TR 32 IR ORI ) 2 258
e PR 3R AR A LR B TRRORL it i ORE i
AN A AT, BUEBSUE N — RO, e 8
TSP s (BT AnsysFluent - 15 f4 )
SRR RABASEALL , LA T A T AR I Sh A R S A

Y FEE: 2019-05-09
BHEWH . BRESUAITRI(2016YFC0801904)
EEEN: 2 B(1996—) , 5 Wi+0Fos

X OE(1972—) B B A AT
BEMEE: & W, qinming7632@ 163.com

2, Jovk B o RE T [ e B U SR A
SEU O K Ve BE RETHT AE P RRRLIR BE (kg + m™) fE N BE
TR AUAE i iR B Y RANE T B, 78 P LA T A [ A be
TR KA R AZ R e (R 2B AR B
T GETT K BERE T URE R H R RAE i B T 1) F0RL
T (SRR S R AT T 1 A TR A1 R
SEVERIBTK ¥ BE 15 4 A il B 42, S A5 5 it
G HRE A RIURL T i R URCRIERE (1) TR, 7T UL
TS B A R B B P AL, SRR O
BT b 0L 1) 3 % SO s T A LA TR 1 AR Uk
J3E % S T P 7 8 A R AE SR 1) i b 55 2.

A B IR ¥ BE RE T RURL o T A | SR e
RN P ) BE A LSRR, A SCAf ] AnsysFluent X
e lm 5 O 85 U 2 e oA R el e A T R (AL
FFH Fluent DA FR 4 e 85 450 455 45 380 B T 1) UL S5t



St

.20 O S

AN S

52 %

PR 3l i Fluent P DPM BURL 4 J5 AL B fiE
Aot B BE T ol PO ) S B NG, g o A i e S B i
Frep I R R SR IS %

1 B ERER L ERE

1.1 EHRXFHR
FERIXT 42 5 660 MW H Il FLER 47 55 b g 2
Wb T RUAG B AR b A9 58 TR LR 40 il o 19,0832

19.0832 68.5 m, #AKEas R PUE YT BIRARE I7 2, 43
H LR WL, SOFA KUK 4% R FH IO £ 177 180 A, 2L
4 2 AR WL 1.

TR R S B Ak SRR B B2 o AT L3R 1. HE
Fa SRR A S | BTS2 PRk RO 43358
KPP KA BE TR A A T R S R AR H I AE T
A5 BRI AU XoF 7K ¥4 W B T P10 v o 155 L, %k S B
A i IR A3 R AR 42

19 082.3

19 082.3x19 082.3

68 500
w
J E
0
°
g
J

<

19 082.3

L]
) SOFA K
- -
[ #9500 —
=]
' 00|- #Hmtr
14291.15
19 082.3 00| e %K
|
(bYRABERR KA 00f= d—wi
-]
19082.3
=]
00l- c—wn
|
®1394 00}~ b—¥d
O
ool- a—1kKML
o, | (-
L 1} —

(a) B T 4]

(c)SOFA KK &

(dYRABERRIBE I A1

B1 SR EERAERAER(RARHBOHATRN)

Fig.1 Boiler sketch and burner arrangement ( Unmarked nozzles belong to secondary air )
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Table.1  Quality analysis of the selected coal
Tk 53T (Bt 5% % ) TCR AT (TR % )
Queta” (MJ + kg™)
M, M, Ay Viar Cor H, 0, N Star
13.16 4.62 28.90 39.74 43.77 2.88 9.08 0.89 1.45 16.62
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F2 100%BMCR T KRR EITBH

Table.2 Burner design parameters in 100% BMCR

BTt R/

g 1 A HE/K W/ %
(m-s™")
— R 28 348 20.4
ZA 48 616 54.6
SOFA A 48 616 25.0
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Fig.2 Boiler mesh generation
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Fig.3 Distribution of burner nozzles on waterwall
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Fig.5 Velocity distribution of flow field near waterwall in the burner area (m «s™")
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Fig.6  Particle velocity distribution statistics on waterwall in the

first burner group area
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Fig.7 Particle velocity distribution statistics on waterwall in the
second burner group area
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burner group area
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