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Abstract: Severe water wall wear are common in circulating fluidized bed (CFB) boilers. Active wear
protections are generally achieved by installing anti-wear beams or anti-wear grids at present, but these
methods will cause changes in the flow field and affect the boiler operating parameters and heat transfer
in furnace. Therefore, the calculation model for whole furnace water wall heat transfer of CFB boiler
was established, and the calculation method, which was suitable for CFB boilers with anti-wear devices,
for particle concentration and heat transfer area correction coefficient in the side wall area was proposed.
At last heat transfer characteristics in the furnace of a 440 t/h CFB boiler were calculated by using the
model. The results show that the heat transfer coefficient and heat transfer capacity decrease after the
water wall is installed with anti-wear beams, and the decrease is closely related to the number of anti-
wear beams. Specifically, when 6 and 12 anti-wear beams were used, the heat transfer coefficient
decreased by 0.32% and 2.89%, and the heat transfer decreased by 3.28% and 8.68%, respectively.
Comparatively speaking, the installation of anti-wear grid has less effect on the heat transfer coefficient
and heat transfer capacity than anti-wear beam. A certain heat transfer enhancement effect was exhibited
and heat transfer quantity increased slightly when the same number of grids as beams were installed.
When the number of anti-wear grids increased to 30, the heat transfer coefficient decreased by 5.76%
and the heat transfer increased by 1.59%. Anti-wear grid has less impact on boiler operation while
reducing wear of water wall, which is better than anti-wear beam. The model can provide a theoretical

reference for the selection of CFB boiler anti-wear technology and the design optimization.

Keywords: circulating fluidized bed boiler; anti-wear beam; anti-wear grid; heat transfer coefficient;
heat transfer quantity
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Fig.1 Installation diagrams of anti-wear grids
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Fig.2 Flow structure in near-wall region
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Fig.3 Structure of anti-wear beam and flow field in a boiler

a3 fra, T PR RURL IR 32 2 By 2 B BEL P
Ja, PRI R, ERT T — e, BEm Lk
B ZA TREEREFIE A, I LABAR U A P = B
BRI BRAE B . 0 RE X R Sl 4 H 252 R4
RS, DRI X DR 23 T B PR 2 v o, A
JEE R AR DX A, 30 B DX e J3E -5 788 i 1 42 R Ik
JERE T 5w TR By B 2 55 00 T ) ) DX IAT
R T 5% SR BHL A0 A% 1] 19 20 BB 72 01X
EARBIHEA T RAEAEUL, A0 AT - 24 R v
JEA B ETb. Besh, TR R, KBTS
ERCE R AR BUKE 5515 % 2[R 5 s — e
SR, RARGREH 4H 2~3Wom K,
B EFRR SRR 48 0.6~08 Wm K,
B /N T AR BE R 1 SRR, T AR
KA BB .

A1 B3RS HT AT A, B R X K v BE I B
A R 2 SR A - SR AR DX PN A BT R R, 2R
77 R DR e B R B BERE, R b/
T3 DX BOBURL e /NI T . e BRI B TIZ
) DX, A 2 OB BE LT . AR S 3 |
G% 0 JZ AT AE R ORI/ T b A 22 T AR

Xu A X248 H 4 CFBHR Y L BE X
TOURL A AR 3 501 BB 00 285 2R 5 4% R R B8 1 4>
A B BUE I S5 R A — 2, H i o s o 1 24
ARG LA, MR KB i ) s A 22 4L
P55 CFB i 47 7K v BE ThT DX 38011 it 3 — O e
I, ARSCET LIRBIAR, HOXEE, @
/N THIEM AR LU NEIE R L, LRI



% 414

MR, SF. BRSBTS AN IR AL R AR A S 397

B GRS 10 BE DX RBURE R JBE B BT
e BZ PR EITBIE RECH

Epe(h) = —1.167Th* = 0.997h +1.160 5 (21)
A 0<h<0.15; T=0.15,
o7 P 22 7 o X U8 1E R B
Epc(h) =0.021 811°—0.411 5h°+
1.812 3h+890.83 (22)

KA. 0<h<3; T=3,

FESEPRT R, 25 R B 0k M R 3 R B —
BIE, B0 e B AR AR 08 E R EE 2 B
[ ER T4
_ Lx+h0 Eb,e(c)()dh
Ebee) (M) = B Pe—
K, ho o R DX B BB A KV RE R

EREZERRSEXZE, HT—. =
YR URE A 455« 28 B VR K iy 5 SR X i
BEVE B RHIREH,, R XSRS A Zm, #iH
Al OB TR BEAE I R AL

Hbc— Hb e
&b = ?gb,c + ?;fb,e
K, & AINEEBEE G IG ax ORI BEAE IE R 4L

e 2N 2 W7 5 2 I e Rk vk B el 5K (25) 1

EATH,

(23)

(24)

Cpb = Cpéo (25)

s Gy N 5 5 G2 I 4 I 2K 8 BE ) ek vk
B C, MR REK A REY R
1.3 EHEAAITEER
1.3.1 ke 7 EE A A 4 it 32 P TR AR AR A

B 5 A A LA LR AN ARRE, TS 2
A2 AT FRERE R, RS EINE
A VERT s A A L 7 T8 R ks e B, BELAS
PG 25 LTI, A SCHE 8 RF 5 oKk B 3z 4
AE S, o Lk s B R IR, #HE T
T AR OCHR

(26)

H,
2 g SRy TR 7 S A A A 7 i 32 A T RRUS I R
B H MR R Hy, J ks Mt b 07 ks
FRUZ M
1.3.2 e i BB TR I A dy Jit 57 P TR RS A

Bij s G2 HLAT DA A . AR R IR
fiX, diPEA S B Z A SRS, R

EITAFEAR T AR I IBORIHERRZ o AR SCHE S
JPi 76 e 52 PATHT () At -, BT R AR SCHR
Hy, + Hyy

H;
e g N By B B B e 52 BT ARAR I R
s H, RBFEER A Z R AR s Hy, 3 BT
UKL e ARUZ BT A

2 HERKSH

(27)

m=1-

K H LR A B AL AE L 440 th CFB iy 4
100% T far 508, XK BRI IR R B, (B34
AT, BRSSP EEAR M= B . By S R 2 o)
PN AR SE R o B S e A AR B S R 1 45 ) AR
WK 4 s

IRV BER
577 B A5 A N
B s 7%
R 55 mm ! é
OO0 |71
LY g
AN
IRV RERS
80 mm
(a) B EERS MR AL IED) (b) B BE R (LA

B4 B, BIEREHE
Fig.4 Structure of anti-wear grid and beam

V5 S 57 RS A A BT R 2 2 SR O 4 i
TK V& BE A TR B AL PR RS R . 21 (0 e 2 S R
0 KR 28 73 91| 2 7 JEUP i A i S AR IR AR B BT
AILVE Y, BEAS AR O 0, bk DU R K Ve BE AR
P e R, (HIRZR TR Z A, R
XS J A A% o BRI OCR o i BT i ]
B, AR LT S wh R B9 A AR I T A2 BT
R, RS T O 5T A B2 B TR AR X R O 5
W, TERUE BN HHo>0, DI 71 s
A 7 JiE 52 PR B IE R B n, SRR T 1, 5284
T FR A 48 e — s RE B B X AL pEE s BE
A2 EOE I, AR RRE, JFE LR
T I e R EOKF- . ik nT LA, B
77 % S AR I, A R AR B R AL R
ZW D, R T ARG Z A Ko i A o A AT
5, By B G PN A AR 52 o DR 3RO T R AR A
T2 L BUR T 505z B B/ LR = 52 22 ] it
R B2 R MR [ Ik, TERE B R BN g, IR /N T
Lo FEJZBAEE I, 0RLHR BEAE I 28 &, KRl



398 Loy TR ¥ %R 2024 4F 5 46 45
a5l ace— T IR BN B AT 130 185
T —o— (R (IR 11300 185 o 124
2 \3\ [EABEOMEDIEREHD - e R
B \\.. % o {EH B
g 180T R 1128 B T 180 F el z
; e s Ny 1120 2
2 N e - . i)
= '\_ < # = \. =4
=175 ¢ N ° 11268 & 175 ~. &
“%" N % . 1116
& N & .
170 F7 T LI 1124 170 ~
: : : : : : : 112
10 20 30 6 8 10 12
INAEHT /)2 IR R 2
(a) B A Al (b) B e

5 BAEEIEHR SRR RS RN B E R A EHREN I
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