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Abstract: In order to improve the combustion efficiency of circulating fluidized bed (CFB) boiler firing hard-to-
burn coal, the technical concept of high-temperature CFB boiler was put forward, and a high-temperature CFB
experimental research platform was established. Moreover, high-temperature combustion and pollutant emission
characteristics were researched in the CFB test facility for hard-to-burn coal. The experimental research result shows
that, increasing the combustion temperature can obviously reduce combustible matter mass fraction in fly ash and
increase the combustion efficiency for hard-to-burn coal. However, as the operating bed temperature increases, the
desulfurization efficiency decreases and the NOy emission increases. Based on experimental research result,
technical plan of ultra-supercritical 660 MW high-temperature CFB boiler was designed and researched, and the
distribution characteristics of ash particle flow of six cyclone separators in the boiler scheme was simulated
numerically. Finally, the optimum layout of cyclone separators was determined, which laid a technical foundation
for the subsequent structural design and engineering application of ultra-supercritical 660 MW high-temperature
CFB boiler.

Key words: high-temperature, CFB boiler, combustion characteristics, pollutant emission, ultra-supercritical
parameter, cyclone separator, ash particle flow, distribution characteristics

DIRRDEH LGSR e “W JAEBR P ERR] A EIRORTT ), RIS CFB R b AR T2 e
HERRER IS A AEIRBERCRAR . NOCHRBME R IR WA 850 CAifididm®l 920~1 050 C, LAEM
AR, FEoK T BEGCEETER] “CRB Rtk KTIMIRIRRR, BRI R R 1 H 02,
FHMERR SRR 90 ” R T PR iR 8 CFB I 70 TARET X TO AR e (I AR

Y ¥ B H3: 2019-11-01

H & I B: ER “+o0” RSO RiEE% 31(2012BAA02B02)

Supported by: Key Project of the National Twelveth-Five Year Research Program of China (2012BAA02B02)

FE—IEHTE: okoes), T, Bit, PR, HEERERESEAIERARTITR G SRR, FEOIFT N ER R R R SBEER AR,
xb_sun@gny.chng.com.cn.



2 w1 kR OH

RS Waar(V)<13%), 7Emi% CFB il & I,
X iR 2 CFB i Sk R AT IR IR 7, 248 T
HMEMRIERNE SR CFB 2844 T BRIt 25 G
HEBURRIE, R T R EHERAKE R CFB Al iR be xlck
(773 RN, Sf i 28 Il 5 660 MW CFB 4
WEEART7 AT T RS, 9 SRR 451 R
TH R TRERTEBEE | AR
1 3 RIE T SRR R 1

K18 1MW SR8 CFB s & . fEiZ iR %:
B X 4 FERRIGERT (LY TEMRKE. YC EMEE, YQ
TCIRRE 3Z T 3047 7RI . RIS
PERLZR Lo WREHHIE AR RAT dmex=8 mm, 1
f1% dso=1.4~1.8 mm. RIGHTFFLE R WK 2 Fror.

3

8 - 9
=]
bt

14 =]

= [l

1312 e |
=D
=115
-
o

! A

S e

6
—

1—iE XML 2—TFFE KWL 3—— KRS TS 4— R IER %% 5—
SRR 6—4AKEE; TR S KA 2N 8—AKIE; 9—mhikAE;
10— B KAZINA : 11—KA 12— A KA 13—1E0: 14—mZE,
15—WRIREE, 16— o B 88, 17— IR EEHI8E, 18— 1BFF IHEES
19—HEA 2%, 20— KAKHURE RS 21— —ZRBRZR B, 22— b id, 23—
Ay 24— KRS E ; 25—5| KMHL; 26— IRl 27— Tl Al Eidi %

11 MW FiREI CFB iRl A
Fig.1 The 1 MW high-temperature CFB test facility
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Tab.1 The properties of test coal

iH LY LM YQ BB YC ot JZ Jopri
wi(M)/% 8.70 3.70 6.40 11.0
War(A)/% 28.31 23.26 18.68 22.48
Wear(V)1% 6.79 9.26 751 8.78
War(C)/% 58.13 65.95 69.21 59.80
War(H)/% 141 2.79 2.59 2.04
War(O)/% 2.08 1.07 1.95 3.68
War(N)/% 0.47 1.25 0.88 0.74
Wear(S)/% 0.90 1.98 0.29 0.27
Qnetar/(MI kg ) 2043 24.45 25.15 2212

http://iwww.rlfd.com.cn

2020 4
L A LYJC 1
& O YQIC I &
® 20r Y C L
& .\‘\:Jz-mﬁlk%
sk d 4
HE A
= 10 < “
S
27

0 1 1 ]
800 850 900 950 1000 1050 1100
B iR L C

2 ¥IRATMIRE S5 CFB MIRIRE X &
Fig.2 The relationship between carbon content of fly ash
and combustion temperature in furnace
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Fig.3 The relationship between desulfurization efficiency
and SOz emission and combustion temperature
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Fig.4 The relationship between combustion temperature
and NOx emission mass concentration
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Fig.5 The configuration of USC high-temperature 60 MW
CFB boiler
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Tab.2 The design parameters of USC high-temperature
660 MW CFB bolier
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FHIKE ST pgMPa 29.4
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FERGER DR t T 623
25 KR 1o C 302
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HERIEE Opyl C 125
— YRR tal C 300
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SO, i Cso, /(Mgm™) 30
NO HE7#{E Cro, /(mgm?) 45
AR AR 51 7 /%BMCR 30
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Tab.3 The basic dimension of the USC high-temperature
660 MW CFB bolier
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Fig.7 The steam and water system of the boiler
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Fig.8 The distribution of ash particles concentration in
furnace outlet area section
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