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Research progress on biomass power generation in CFB boilers
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Abstract: As a renewable energy, biomass energy can effectively solve the problem of fossil energy shortage, so the
research on the development and application technology of biomass energy has gradually become the focus of attention.
Biomass energy has a variety of types and application technologies, and its application in the field of thermal power is also
increasing.At the same time, biomass power generation technology based on circulating fluidized bed has gradually begun to
develop. The recent development of biomass energy in China is briefly introduced, and the existing biomass circulating
fluidized bed power generation technology is expounded.The research on the three technologies of direct combustion, direct
co-combustion and indirect coupling circulating fluidized bed is mainly discussed.Finally, the problems to be solved in the
development of biomass circulating fluidized bed power generation technology and the technology in the 'dual carbon’
target development prospects.
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Fig.1 Cumulative installed capacities of biomass generated
power from 2013 to 2020 in China
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Fig.2 New grid-connected capacities of biomass generated power
from 2015 to 2020 in China
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Fig. 3 Structure of a direct-combustion biomass CFB boiler



% 10 27

RITH, 5 AR AIRRACRRE R AR R =45

F T2 W R 1 M B LN, SR 3
HEIR B 1710, 97 L5 8L 7 SRt A7 5 =X 5 38 38 R
I CFB S I AF R R IK ) o L) JE Al ise T T 75 2L 0
FR AR, DT XS T4} 377 1) 22 4 A S 3 B R
it PN — M £ 7 T B ok v 40 A7 22 2 W K o Ui 24
B T RRREE S K A — s R K o i
FMEREURA 2 HAEM IR E L A
JiT CFB S A HERE AR K o IL Ak, A 4 ST i B o 1)
SRR S R B D RS, £ T B R L A2
WA R, B B AR R R AR R . R o
BE2E ), A R )R FH RO 11 B4 OB e — 2 A=
W e S A ORI R R R 4,
A3 RS T A5 E 2% &% 75 t/h A 130 th A A R
CFBHap, HLAK B [H] 32 47 88 nl 3 ROR B8
B2 W FIRs KA & RS EEY I CFBRY A
WERTE R R G T

XF T E R A W R CFB 8, 24 R IR 15 ) AE
800 CLAN B, 0] LA UT M MR AE FT AL, bt i i
IR A IS . 0 i T IR B AR AR B B )
A By 1AL R B 0 ) R IR B R T Y
80% o 41 iR o B AN, 2 B4 2 B e IR 2
FEIN G, N3 g 4 R 2 KU T R e AT T 40 S8 AR
WD oy B AR N IS A L Ry A DS IR R TS Y
] A0, A v R IR A B R A B R Y,
A E IS 1 2 T BOAMLHLFE A 38 i, [
A RIXE . A 098 K B, 2R AN R R Ak ) T bl Bl R
FRARARE $043% 2 55X AT LR dg b i e v 30 45 v g ot
[ AR YR A B CFB AR B B B AE L B
BeAE AR 5 T 20%, £ B JE I, B A B
9] 1) B 1 AN AU 7 ) R o 28 U M R R i A
T LT PR JE okt 35 2 A HE TECRIR o B A 2 23 B
R

A= ) R 5 3 S AR AR R A L R B D
UKL ELAR TR /N, BT LA 90 IO 706 A i Ak DR 0 4 1 3 A
RN AT ES A TAEME R K. W58 1 N e ik
R AR FEJE Y R BHIL I 2 AT S 4 45 7 I
PEh Tk AR CFB R R CFB
B AE IS AT R I B A A AR TR Y ) R, SRR AR
YLLK 2 kA, SCk 15 1P g AF 8P £ ik
A AR Bl sl el i ] L, 7 ST MR s A Y 4R
HE T AR L T4 i SR O AR T A SO

A= 0 T AR I A 3 A DR A S A ) I e L
() 7 2, 32 B S5 T Y ) HE o ) B B
Tt R A ) 25 B R G T B R e
Pt —/ R RV HE A A RN BR AL A 3R 145
BEXT R (A1, 0] LS 9 G5 A BT R e is 1745

il Ak 24T i ik
2.2 &E¥REEBEN CFB A BREA

[EIEESE e st 7/IoiV a5 % NP R LR S 7/ ) r W 4
Jr I8 A KARE 3 R b FP R BEA T A AN 4
IR o B R AR W) S 2 JOR TR AL IR B
AW A T R T AR — S IR R R R AT L A
{7358 S U B A G2 7/ DTG A D R N A=y
Yy A R PTRR B HL R COL AR B A ad B T A
TSR AR TR o DCHEIH T HE AR A A A
Z 2RI R oy AR K> M BURL S ) |, 5 22
GRS E AT LA B AL B A B AY R B R
AR — 25 K B s A

A=) I SR

. A
TR . WAy

'

A

URSE A

RS EIR A

B4 EMESLPRE
Fig. 4 Flow of the biomass gasification furnace
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Fig. 5 Schematic structure of the CFB gasification furnace
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Power Plant in Finland

ARG X AE Y R AE B AT T AH OGS
Xof 1 U A TR A AR A BEL T DA SRR RH ) 64T
T oM, IR T RAT R CFB S Ak A=W i B T A7
PES SCHRL 1942 AR Y A fk & L R B )
SERERY AT DL G b AR AR ) S A AR A R L
P, If42 F MATLB 47 T AR5 B, WSAR R 3
T2 R e 23R A B A 53 2 A D T RIE T B ) A
P DO TRRT AL R PEA A  TR AR R R
et # , IF R 2L i A= i AR AR S EOR <k
RS % fEIERl AR A X Y
J AL R G2 H1 300 MW CFB 8 40 R VEAT T 845t
AR B4 TOUT 4817380, 50T T 1
R LA AR AL X R B 1T S B RCR 52

A ) T A — A R AR S
L EAR AR R N . SARRI ] DU AR
23 K8 CO, FIK , 3 R AR IEE S RN A, T 45 %)
IR S IE A 22 5, AR R S B A i
BEREAARN . AR DT, W WA s a2k,

B4 T8 25 N AL 7] L Rh/CeO,/Si0, AL 7 45 | 4 B
FEH XA PRI TEA T T HIOCHESE , 0 T HA A
A FH Y LA S e > AR AR A R v e AR
(R ZE PR AT DA3E o B e fL 3R 8 S B0 mDISCR %
A A B B RS RO . A
J5 CFB AL H AR AL AT LS A B SRR b, i
A H A B 2 B3 FH s A . SCHR (23 138 T AR W A
AN CFBH AR, 7E Aspen -5 b #ES7 T2 /)
U SR R G, A5 8] T RGO W) | BE 1 AR
BRINLEETTIN .

BET CFB WY 2B <A R4 08 A & L 07 2007
F RS, AR A fr A, A s Rk
SR ATV SAR T, BERS i S AL i T
PRI EDR . TR R SAL S K s as A 7
o A5 ) 42 o T Bt TR s B v R AR e P
SEME R TR . Sl T E B M BOR TS O, A
Py S A R AT DAAE S 7 B — R AR, FE R A
{18 [ B 52 3% A= o e 1 v R o
2.3 £YREEHMKXCFBEZBEAR

BRSO AR A S A N BRI
WARAER b, &AW B R 0 5 — B i BE 2
CFB 5847 X5F 25 R AR IR R Qs 5 T DA S5 40 2
UF B IE W RO o BB AE W AR T R R R Y
B, R T AR b R SE R I I R K

BT Xt CFB 15 b A W o ) F 52 3L 4F K AS 7
W%, FEW A AR BB L X B R BOIR A
15 YA CIR SR . BFSE N BLE ARG, & B
B e 5 nl f NO HE i B AR 15 be A= 4 o il
RBL K A3 HE I, A P T A A IS, NO 38 Ji AR N,
FR /R R N A TR] sE N 2B B NO A 3 SR AIG, R It
NO, i e R HE R R . BLAh , A 24 38 R BRI IR AR
WTEB BT e Xt SO, i HEHCA B Sk i 3 1 76 =
A 5T XA RS R G AT T, B R K
FEH RIS S B I B AN SR TS Y ) A A5 T A
Fla 2 T AR A s b > . k[ 27]
WFFE T A= R Z REPE ST B B IR Bl R B 5
XPAN ) i 28 A 1 o Rk 55 ISR i 4 ) R e 1A T
T, WAHLEE 50 Br T A [ Fp SRR B i
PRCR R AL 5

BRSSP AE B R A Y TS X B b s AT 2
e — BRI . BN, AR S AT BB 4R
JCETEN W EIRAME T 5 LRI 20T |, AT
WCIR R B G, R RGNS . AP TR
PR I RG34 s AR, B W TS 2 AT F T ) Ak
PR, AR HIIE B 6B 5 e — e
il PN T fifp ke 3 — ) R0 252 CF B AL 2 S A W TR



% 10 27

RITH, 5 AR AIRRACRRE R AR R <47

Bhe, il LI AW B ik A7 A2 ) BORRRL B AT
KRG AN I DL R A i R GEAF D7 A F T
e WO S8 U AL R R e R A AR )
BORE A HAE 2 80aR o AT, R AR W) B SR
A LB K JRe i 3 2 (R e 5k L o v AR )
JoT 7= EE R A3 AN 5 S A T o sl B

3 EMBECFBRERARLZERN=

YR AR E Z EA AR AR, BX
Kol ZE WPECER | R SR BE TR R T 2020 4 3 [R5
SE T GE AW Ak r I H @ BB TS T S )
5 e 4 R B IR R DASOE A BT R B AT
W OPRRE R 5, iE— 2 58 AR W I R L
BATE T, A B2 HE 2020 4F b g 5 A ) I FL D
W% 4, 4 TH] 9% 55 45 WS AP IBOR , 30 7l H ARG
A R T H BT BKOE B R R A
ik LT S A AT AL LT 0 A & B AT
FRee i & i . £ ENVEE N, AT IEZER
J1VREE BRI e, A% T, AR & W o 3
ATk AZ B ol o BRI SR R R
W, A MER S EREY R, FEEZEN
KIZZF i R EHZ R A i) g
WM EFE AR TR A SH L.

PG, E N CFBHLALBLA 439 G A8 %
ML it 88.26 GW, Tk [ CFB b 8 AR oY & Je g —
ER R A BRI IE BT CFB #8842
T3, s e HE B AR . ST AEY Y CFB &
HLEE R BN S 22, BB 0T 4 1 3 07 TR [ RR R I 2 A
PEo AT 20 4 SZERIERA , CFB 88 40 78 A= ) 5 A1 111 7 Thi
FLA R I e 35, LAE A= 1 5 e v 358 ) IO P T 55
JoRE 6T A CRB & LA B 1A Y
WS AAG AT INE

4 ZELERE

BEXT AT B2 W BT CFB R L FOR HEAT TRk,
ZHAR AT SEBLBA 2 R A ) ST AN, R DL
ARG 3 H IO 0 RS+ U A
Py I BE YRR ™ 4 Y A A AN [R] M DX RO ELAS M
FAF BRSO R R H TR AR R L AR L T
AR, AW CFB R LB BAT ™ i B & e iy
s, [ H AT A A A s 47 . R 5 -5 iF
FET AL E AR T LR LA 51

(1) X A= W B B 07 PR BRI L o
AN TR O3 AT AETE XS M H 32 i PR S5 () RL, 5
AW B — ZR AN B Ll A pR A W A

T A

(2) B3 B DR HE RS 1 B9 H 45 7 4% , 75 R AF
FEAEY) BT CFB 3 7 (975 Qe W HE R IR o 81 X RF R
(4 A= ) AL, NO, I SO, 2 715 BB 1 B AR HE R
BB RAWIIE

(3) % T B Y CFB g b, 5 48 be A= Wy oAy
WA 75 e WIHEL A ROR AR W o e DAY 5 5, 2
TR A BRIT R

(4) I A 35 5 3 A Bt o LB ™ J2 H T
A 3 bz R E AR AT D7 3, 2 T CFB Y S35 58
Be R HERA THRADIIL

(5) fERR AW B FIE 50T, A AP FUA
FANG P AAT 20 Dl Btk A2, A 0 o T A AT 8
P ] SE B ARRHE AL . 53 A1 , PRI A B ) IR AR R
o N AR BCUR Al AR R B L IR A
W 14y T 2 )

Sk

(1528 . 1N A= W 5t i v AR B 1o i 55 [ ] B2 BOR )
#7,2019(28) :195-196.

(2 VW, Biksh et , 2 . [ N A ok A BOIR K2 0z

i) ] T 77,2017,36(3) :62-66.
TONG Jialin, LYU Hongkun, QI Xiaojuan, et al.Status quo
and application prospect of domestic biomass power
generation [1]. Zhejiang Electric Power, 2017, 36 (3)
62-66.

(3 J3RARIE Wb AR KUK, 45 1 A AP A= ) T RE TR A FL B AR I

FHHEREL) ] A AR, 2021,43(3) : 70-75.
ZHANG Dongwang, FAN Haodong, ZHAO Bing, et al.
Development of biomass power generation technology at
home and abroad [J].Huadian Technology, 2021, 43 (3) :
70-75.

(4 J5RAE ST AR W TR be i) R A2 PR ITC AR 1 B 40 i HLBEF
FELD LA WL R, 2020,

(5 JFEHRAE 1 A= W B RE U™ Il 1 R i SR 5T [ ). 22 0%
W52 3 11,2020(25) :44-45.

L6 ] BB R BUAE PR AL R B A B RS I F 5¢ [D 1.k
s ARJLHLT RS, 2013.

(7 M2z s . R A B T A L BOR R i o kSR T R [T .
Hastdbf,2020(3) : 105-107.

(8 Jf 4k, 2= , B VG I, 45 130 v/h A=) 5T B MR R it 1
IRE BT 5247 (0] Tl Bk, 2013(2) : 19-22.

BAO Shaolin, LI Shiyuan, LU Qinggang. Design & operation
of 130 t/h circulating fluidized bed boilers with 100%
biomass [ J ].Industrial Boilers,2013(2):19-22.

(9 JZ=p , BN, AR, 55 AR W B AR B A R H
B9 40 B VL o ) A A A 3 A LT ). AT AR RE DA L 2012, 30
(12):96-100.

LI Shiyuan, LYU Qinggang, WANG Dongyu, et al. Design



48 -

Ao, 3 K

% 43 %

and operation of biomass direct-fired circulating fluidized
bed boilers [J]. Renewable Energy Resources, 2012, 30
(12):96-100.

[10]5kE TR, BUR 37, 1k 48 , 55 . AWK AR B 00 20 0 A R A
BOHSIEAT ] AR, 2018,49(1) :28-32,64.
ZHANG Jianchun, GU Junping, ZHANG Man, et al. The
design and operation of a pure biomass-fired circulating
fluidized bed boilers [J].Boiler Technology, 2018, 49( 1):
28-32,64.

(11 2R3 A W 50 BRAE PR IR A R & v B B S A L C 1
A TSSO b S TR ek & sy, &
A TR TR L 4R 25,2014,

CI2 ] H 3500, RN RS AR B IR BB e X g b 28 5

PE R AR EPE R R m [T]. 7 77, 2015, 28 (7) + 10—
16,23.
XIAO Zhigian, SONG Jie, SONG Jinghui. Affect on
economy and stability by blended coal combustion of
biomass boiler [J]. Guangdong Electric Power, 2015, 28
(7):10-16,23.

LL315ianile, BRI ERE AW BTk be & B i Rt 1 Ia)
BRI ] Tl #3%7,2009(6) :6-10.

BIE Rushan, WANG Qinggong, XIU Taichun. Discussions
on biomass combustion in the process of generating
electricity [ T].Industrial Boilers,2009(6) : 6-10.

(14 g, 430, R4 6 SR IR AL R s A% AR R AL IR
KRB E W LT ] Tk, 2010(2) :1-3.
BIE Rushan, YANG Wen, SONG Xingfei.Fluidized bed or
low ratio circulating fluidized bed recommended for
biomass electricity generation [ J].Industrial Boilers, 2010

(2):1-3.

(15 M i sk ik , il , 55 A= W B0 0 3t A R B i ik e
o 2 H bR 2 U o s il 1], 5 B R 2019, 29
(7):668-674.

HE Defeng, ZHANG Yongda, XU Shan. Multi-objective
economic predictive control of biomass CFBB combustion
processes [ J].Chinese High Technology Letters, 2019, 29
(7):668-674.

(16555, S Bk . 3 T 3R AL R AL A9 T 42 5 A ) o
RAFAR AR LT ] AT A HL,2019,48(4) : 1-7.
MA Wu, SHENG Changdong. Application status of indirect
biomass co-firing power generation technologies based on
circulating fluidized bed gasification [J]. Thermal Power
Generation,2019,48(4) : 1-7.

(17 JESIR], sk G, 5 807, 55 AR Y BURAE G 2B HoR
BUIR Bl [T ] 4B ER ,2019,41(11) :32-35.
WANG Jianli, ZHANG Jinzhu, JT Jinfang, et al. Current
status and suggestions on biomass-coal coupled power
generation technology [J]. Huadian Technology, 2019, 41
(11):32-35.

L8 X077 4 . A= W AR PR AL PR A i R 3 Kk (D ). K%

T KRR, 2007.

(19 FLLME, SKBL &, 5K 222, 45 AL IR A= W B p s
By SRR ] T AERER, 2011,29(4) :48-52,57.
WANG Hongmei, ZHANG Xianfei, ZHANG Lanzhen, et al.
Kinetic modeling and verification of the biomass gasification
by fluidized bed [J ].Renewable Energy Resources,2011,29
(4):48-52,57.

[20 ]2 & AW B UL R G S AMAE SR AL R s b R Ge 4R
JAALLD | st ARt L e, 201 1.

(21 H B K 2, &5 AR B SR BRI ST 5 B ik
JELT].BARIET,2020,40(12) :68-72,76.

XIAO Lufei, HA Yun, MENG Fei, et al. Research and
application progress on biomass gasification technologies
[J].Modern Chemical Industry,2020,40(12) :68-72,76.

(22 JXISCAS , AP IEF . A= W B AR AR AR AR B IF 5 BRAR [ ). fiE
IRBITFE S FIHT, 2006(5) - 5-8.

LIU Wenjie, ZHONG Zhaoping. The current status of
biomass gasification catalysis [J]. Energy Research &
Utilization, 2006(5) : 5-8.

(23 Bk 5 AL BRI PR iR AL R AL R G2 (D] b
HAEsE TR, 2016.

[24 ]MUNIR S,NIMMO W, GIBBS B M.The effect of air staged ,
co-combustion of pulverised coal and biomass blends on
NO, emissions and combustion efficiency [J].Fuel, 2011,
90(1):126-135.

(25 J5k/NDE , TG , AR 1A 7 AR R I AL IR P 45 52 5 B34
SO, E WU FE [T ] A 1K, 2005, 28 (4) : 50-52.
ZHANG Xiaoying, MA Xiaoqian, ZOU Zhiping. Study on
generation of SO, during co-combustion of biomass and
coal in circulating fluidized bed [J]. Coal Conversion,
2005,28(4):50-52.

(26 ML AW -5 BER AR PERT I 5 TR (D ). st
fedbH )R, 2014.

(27 JE VRS, NG, 2k e AN TRTRRHE] AR ) ot 5 SR 22 456
I3[ 1RE, 2018,37(12) :62-66.

LU Xuao, SUN Lei, LI Yonghua.Effects of biomass species
on biomass and coal cofiring system [J]. Energy
Conservation,2018,37(12) : 62-66.

(28 [XIZH], E 5, MR, 45 RN R 0l B 42
BerE PRI LT ] i RAOR 2019, 25(5) £ 17-23.
LIU Jiali, WANG Zhichao, DENG Fengjiao, et al. Research
progress on direct blending biomass in pulverized coal
fired boilers of large power plants [J]. Clean Coal
Technology,2019,25(5) :17-23.

(29122 RAF , AR IE 5, W . U R B JORIE 50 P by 15 A ) o

HLEORZREIR ()] AR, 2020,42(10) : 88-94.
LAN Fengchun, LI Xiaoyu, LONG Hui.Review of biomass
power generation technology coupled with large coal-fired
boilers in Europe [J].Huadian Technology,2020,42(10) :
88-94.



# 10 4 RITH, 5 AR AIRRACRRE R AR R - 49 -

(30224458 2R 00T, o0 75 vh B LR R i B be b PRAL R B b A5y T BT TAFE

A BCEBE )] GEIRIFIE 5 A L 2007(3) :32-35. R EHEET(1979—) , 5 I pg B3R B0, T4+,
(AL T4 &) AR ARG R A AL ZE PR 285 ) 5 9 11 Oy 1o A 9 T4
(E-mail : gmm1@ncepu.edu.cn) o
EE B FH(1990—) , B LM A, T2+, N F e 5
FRIF I (1998—) , 53, WU T IR N, R LA 52 A, A ) 17 S TAE.
G TR & H B ARy IS TR . SR (1975—) 5, g KA, BB TR0, A F 948

AR (1995—) 55 ER A 7E B E 05 A, G LT RGBT T AR

i st st sfe s s s s ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sie st siesie ik sk sk sk sk sk sk sk sk sk sk sk sk st st sieosieosioskokolkoslk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk skoskoskoskokokokok

“RSEE R IERBKESXERERETERESE

Fifi 35 PR BE SR AR AR IR H 25 28 L AL SR REIR A W 2y 2y TR At Ry e 8, (1 A Tl 28 ik i " i 261, RURE Bk 45
AL FA: BRIR B A BN B IR L P 1A 0o S ARG G EAT D Sl R TR 2 A A (S 2 vl ) i 306 300 T R4 ) R R vl 1T
[ YNNI TEANI ESES o=

ARBAE WG T R IR AR R 0 DT RB IR , B RE LB M T s LA . P A SE R R A Z —  ie A
AT FAE B A L AR P AL | RIS (DR, O i el [ 3 XU e S T LS AN 48, BT S L R ¢ (S
P

i, ek AW IR 20 T2 6, H A K i S R ] 2 AR O A A B A AR, I a0 RE VR S5 A0 T S R, K SR A (0 A il
EIRAT BRI, JU R AR W Bk 0 R SR, e A U R AR A S AR TR BT ARAT 1 R AL

S0 4 () RS AL, AR R AR DR R RO 20 L YL R i /K ) S S B R 1) R il R B I R 8
TR 2 RS % TE R A TR R 2 TG Tl R 2= k05 B2 RN i i ) R 2R 2RV TR AR 2 2 4, SR i sl ik
P Y L AR A S STl 2 R (A A DG RTTR SR OB R | iR R kR A A o T L B AR 1 2 JR a8, 3l PR T4~ SRR A3
— EREE (EFEERRTF)

(1) R e st P U8 P it K ) S R 5 i RS A T

(2) R st L YR8 e gt K ) S0 B 5 A #T

(3) R Bl e VR e Mg K i St R il A

(4) KOGk Bl P V58 A A K ) S0 o P AR

(5) R Bl F 5 b i K o S0 72

(6) 4T A -~ S B RE IR 0 1 BB Y S R

(7) RISl ri 5 L K o) 0 T JE TR A s il B R .

(8) WAL A i S A

() KOG Fr el = .

(10) Kk EEs a AR,

(11) B R 15 F i il

(12) ARG FIHEA
— EiEHE

LFLTF 20224 2 A 28 H R, 20224E 311 (3 H 25 B ) JEH:01H AR
= EREXR

(DT R RBCRRATF R RIS IHL — T 28 MEFXHE SN B LTS R E 7157 .

(2) 32 BA A L A AR D18 SO 2R Al FH Word ZRPFHERR , 18 SCIIAR I 7E 38 (www.hdpower.net) B VT “VE& 0" N 3.

(3) IR IR SCIE R R RN A6 S5 AR SO, S 76 380 B e R 252

(4)38 SR AT AH G2 AR i LS
M. #EEAR

(D) FELBER (HELE ) B R AE LR 4 22 48 (www.hdpower.net) , 58 S7E LR 4 SCEERR , WG BRI B R\

(2) MRAH FER - legendglj99@tju.edu.cn( B #(#7) ;hdjs—chd@vip.163.com (i 4ETH) .

(3)HEIEE R X35 0371-58501060 13838002988 ; 477l /i, 010-63918755 13801175292,





