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W E.ATER A B 410 vh ARFEALK (CFB) 4R RiE A% Tk & BRI 2 FFA,
SR — R E B RE AWM E S £ 25 T AT AR IR A RAEIEAT A A
SRR AW R, PALRAEL A 1 037.97 wm, 450 K& P ALARALA 375.64 um, R AN HE
8 PR AF PEBRT 7 R L3RR E £ R 338 4 2.5 kPa, KW R BB 5 R A E %5 —
RRENHmEARK, ARIERY B GBEEIT, EHFIHA NG —RREMRLY A
102 300 m’/h, &A% T XA 183 000 m’/h, # B £ B AL = F Ak, ARG — RFAL R4 %40 X
MBESRA T T, R RRESHR TGO EERE, BIAPTIKE — KRR E, B4 A KA LA
2.1 kPa, 5 R E AR 4RI A KAR Y [ AR Y | A0 AR B 7 48 )~ | 3 s AR W By 3R AL R B iR B 4 R 3
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Experimental analysis on combustion adjustment of 410 t/h CFB boiler

HAN Ying' ,HUI Xiaolong' ,LIU Dong',ZHANG Shixin' ,HUANG Haipeng’, XU Haitao’

(1. Huaneng Clean Energy Research Institute Co. ,Lid. ,Bejjing 100098, China ;2. Maoming Branch of China
Petroleum Chemical Co. ,Lid. ,Maoming 525000, China;3. Huaneng Yimin Coal Power Co.,Ltd. ,Hulun Buir 021134, China)
Abstract : Aiming at the problems of high carbon content in ash and poor operation stability of 410 t/h circulating fluidized bed ( CFB)
boilers in A power plant,the main operation parameters such as primary air volume ,return air volume and coal particle size were optimized
and adjusted ,and the optimum combination of boiler operation parameters was explored.. The test results show that the size of the coal en-
tering the furnace is slightly fine and the median diameter is only about 1 037.97 pm. The median diameter of the boiler bottom slag is only
375.64 pwm,which indicates that the ash—forming characteristics of the coal entering the furnace are better. The running picture shows that
the differential pressure value of ash concentration in the upper part of the furnace is as high as about 2.5 kPa. The excessive fine ash par-
ticles in the furnace make the circulating ash volume fluctuate greatly under the influence of primary air volume. In order to ensure the sta-
ble operation of the return material of the boiler, the primary air flow through the air distribution plate controlled by the operator is only
102 300 m’/h,which is much lower than the design value of 183 000 m*/h,and is also seriously lower than that of the same type of units.
The results show that the main reason for the high carbon content of ash slag is that the low primary fluidized air volume makes the com-
bustion in dense phase zone seriously anoxic. In addition, the low primary air flow makes the resistance of the distributor only 2.1 kPa.
Compared with the resistance of the air distributor of the same type of boiler, the resistance of the air distributor is smaller,which results in
poor local fluidization and uneven temperature distribution of the boiler. It is suggested that the combustion efficiency of the boiler can be
effectively improved by adjusting the size of coal into the furnace reasonably, controlling the median diameter between 2 000-3 000 pwm , op-
timizing the ash concentration distribution in the furnace and increasing the primary air flow.
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5,508 CFB Bare 4 fasd KRS 17 YT BRI
He, BB 1 4 1177 v/h CFB bR B ik
PRI, WP R AR R 1. 5% ~2. 0% , B AF A] Y
LIRBLRA LY 840 T 7T ; FEARMR B S XU B AT el 4% 4
it PR 2 AT P14 0, 5 R [X 2 8 oo Al R
HIY 4. 22 m/s FRARE TSI 19 3. 87 m/s, TR
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Table 1 Main design parameters of boiler

it H BT R AT
B dP UT % 100% BMCR  100% BMCR
HGER R/ (L hT) 410 410
JF IR T K F1/MPa 9.81 9.81
SRR DR E/C 540 540
25 KIREE/C 215 215
RIS/ (kg » s71) 10. 86 13.78
SLBRIRIEAE/ (kg » s71) 11.23 14. 11
S/ (kg » s71) 128.3 130.2
M/ (kg s71) 138.5 141. 4

IBATSEE A, VARG AR & i R
P m AR BEE R B TR E T
L2.1 —RXRERAE
CFB fy de 8 2 i 1Y 21 5 HOIR 2, Bl 2 AU 4
o RSB BB | RV S B i BAAIR
AT BB B TSR AR + A1 £ B R L
o1 s 1, REE A, S A KR Y S B as AT — IR
WAL 130~ 140 v/h RT3 XEE, B4R DL
2, 410 vVh FELARR T — RN E B AT E X W
%3,
x2 —RREEIHESETERN
Table 2 Comparison of primary air

volume design value with operation value

- — YA AR Tl 0 WUt
/(t+h™")  /(m®+h") Ki#/(m-s')  BHJI/Pa
BIHE 231. 1 183 000 5.66 6522
BT 135.0 104 000 3.53 2114

R3 410 t/h FLHAE —RREBITER L
Table 3 Operational value comparison of primary

air volume in 410 t/h grade different plants

e YA RLE L (m? - h)
HG-410/9. 8-L. SYJ25 104 000
FW-410/12.5 178 000
HG-440/13. 7-L. MG8 205 000
SG-440/13. 7-M565 190 000
SG-440/13. 6-M566 185 000
UG-480/13.7-M 185 000
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Fig. 1 Effect of primary fluidized air volume
on carbon content of bottom slag
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Table 4 Comparison of design value and operation value of operating parameters of recycler

CERl A A BRI
s A B, R
i E:j/t Y L B Wi wAmR ! o .
fin (Nm3-h_]) F/m? (N - ) (m-s_]) m? (N - ) (m-s7)
BIHE
- 880 7 088 2x1 227 0.2~0.3 4x1 158 0.5~0.7
(Z5fH) 2.21 2.49
BATE 860 8 800 2x1 200 0.59 4x1 600 0. 69

FH 3R 4 AT BR TS XA 0. 59 m/s, 51t
HA IR 250, Al 17 S8 GBS F N, 3K
65 XoF IR AR XU s 20y AR A7 R 7 R 3 | A B A
SR MRPEBEHE L H AL 217 2 0 E, EBGR R
JRUE AT IE 2438 K, #2678 1 800~2 000 m’/h; #A X,
AL YA, #5H1 7E 800~1 000 m®/h,

S A PR M Y DR 2R 5 DR RIS 1T 24000,
WALE AT B, S R PIRE S5 K . 5% CFB 4R
PR BRI RS, A TR BRI RS % R
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Table S Design size comparison of stand pipe
of CFB boiler feedback device

i H o GEIVRSS S HAR/mm
HetE R — 0.5~2.0
AT (BB HG-410/9. 8-L. SYJ25 1.91
B/ HG-440/13. 7-L. MG8 1.30
cr DG-480/9. 8—-111 1.51

F — AR X B P A A R AR JE B R )
R AR DX 7 (R TR ) i — U DX 8y 348 i
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Table 6 Particle size distribution
A8/ %
WiH
N GL: JE i
10 000 4. 60 0. 80
5 600 14. 80 3.80
4 000 22.60 8.10
Tl 2 800 28.50 12.30
Lz
1 000 49.70 19. 00
wm
450 63.30 39. 60
98 88. 40 86. 50
0 100 100
A% dsg/ wm 1 037.97 375. 64
pafealic i g 0. 610 46 0. 847 03
A RE b 0. 009 99 0.004 57

H & 6 A, AP AARAR 1037, 97 pum,
5 [RIZEARUALALAH LE 72 AR IR 20, A IR
N AEHIAE 2 000~3 000 pm A A H i A7 AL
k375, 64 pum 38 E R B AL AR FE 1000 ~ 2 000
pm B A BRI R N R4 I 4 B
filidrr P R B 3 A 5y 52 B — R R 52, Rk
AT AN IR R R 3 I R A IR | 42
1 PURELASURE A et | R L A VAR B R AIR
— R R WP N IR JBE A s e, 43 Ak o

BPRLEE 73 A5 BS , Al 4 i — i A WU =T 2
B HER—UX BEA R e A KU BH (st
— PR X R A KB 12 6 000 Pa) |, $i2 i 4 it
R A1 DRI S TR 5 7 AT A A AN 42 23 4 5 B
— UL I BEA RCHR o 2 A DX A0 SR B2, 2 PR
JIG T
2)) MR T R #
AT AR R < SR —— G oy ——
PN — Iy — "R — A, IR
ALTRERE  JBORE 5000 301 1 DU | — R e i —
WRIE AS R
A NPORRERBERE BT R X G L2 7, al R D R
T“%LQIH EORERL R NI CYN AVL STAEC Rl NI LB
FTEsK,
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Table 7 Particle size comparison of

coal before and after crushing

i A e/
HH - —E
R N
10 000 62. 46 58. 69 3.39
5 600 69. 80 67.50 12.95
4000 73.52 72. 45 21.04
2 800 76. 46 76.35 27. 46
L L7/ wm
1 000 85.37 84.33 50. 22
450 90. 11 89. 55 63. 82
98 96. 77 95.83 88. 96
0 100 100 100
AR dsy/ pm 21 113 16 914 1032
GEIHEFRE n 0.491 92 0.51490  0.640 25
MEERHEL b 0.005 17 0.004 61  0.008 15

A TR 22 250 36 1ok A e Sk () B S A A
RLEEPRTT . BOR A, AW i S s b B AT P v
B3z BE?&%‘W Ve RIS BIBURACR . 8 5
AP ARE KRG AL BE 43 A FUREFE X L WL 3R 8.9, AT
AJPIEERLE RV i B AT I ARSI /N T B2
UofH . BERE R G R FLAR N 8 mm , S [ E AN AT
PAEC, R AE T AR RE | B i )
i ], FLARJREE R 12 mm,

1.2.4 KEREERXR

PFNIRHSE CFB Sy iR E BT EE S Z
— PR R SR e S e e R Y R A L
et N EA IR I 4544, R e UG R
B TS BT, BRI 10,
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Table 8 Particle size distribution of coal and

bottom slag after adjustment

i i L/ %

AL Jisfic

10 000 9.64 5.38

5 600 18. 83 12.07

4 000 27.10 18. 41

LA 2 800 34.00 22.37

2/ pm 1 000 58.49 27.15

450 71.88 42.07

98 95.37 84. 49

0 100 100

AR dgy/ wm 1 528.39 459. 14
PS8 EL n 0.683 72 0.491 78
IR RB D 0.004 61 0. 034 02

x99 PABETRNPERIEEREXE
Table 9 Size comparison of coal and bottom

slag before and after adjustment

P dg/pm

miH
N JEE i
WAL 1 037.97 375. 64
Y= 1 528.39 459. 14
ZH 2 000~3 000 1 000~2 000

F10 BRKEETSEILL
Table 10 Comparisons of operating parameters

of high and low bed pressure

TiH fRRHE 725 R He
R K F1/kPa 8.6 12.1
R X R R/ kPa 6. 50 7.73
R J1/kPa 1.05 1.59
L F1/kPa 1.08 1.23
SRR C 913.0 885.7

— AR/ (L hh) 142. 4 136.3
IR % 12. 4 18.7
it e =V 8.7 5.6

H13% 10 Al R R ooz A7, 42 0 1 4P R I
JEARITROBRIRE BRI TS w R kiE
17, WP R BEH B 2 AR, AN T ORI HA A
TR S b . 5 H AT ORI 5 BB 1 e
TRIZEI At B b, X6 Ve B AR Al AR A 1 5
TOL, W R BRI IRAR R s AT 264 F Rk =
12% K = 4%, HEBR A il AR PR 22 1 A
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T BRI Ay AR T S AR . IR, vk

2 SRUPIABEIE B R MU Y

1) Hivi st ia e e, 32 o8 AL
MR AN, BN 0 73 2R 58 S e R SE A TR
VAR, IR AP AL E 25 B L, 101 1R B
s T A RERL

2) AW IRERLRE A B, S BB b RS E Js AT R
J&  BEAT RGO B 150, X 5 4 ) A7 WU IR
F Rl R S S RT3
L R BFIE,

3) W Ap AR XU BEA T 20, R KR 47 264 T
i A XUB Y BEL T, B B o A W A e A
AR SIS I, Al 368 ae AR R e o A7 R s 20
PRKH L , Gt OBk e i 28 5 E A A 93 8 0 B I A
Yk A Y, G B — R A A R —EER
PR R, B R R AR A IE

4) R N A ORI 22, O B8 B BOR, B T I
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R B AR, DR 3R KA s R A A SR R
AR W BE AV R s TR e MR
DL, B 2l B SR S ik

3 & i

1)A B 410 vh FE AR R b A 78 I &
Wi I (KK S BR R 20.79% | i OB
9.72%) JBATHeE A 2 A Il i, 25 2R R B — R XL
el D R A T i o ) R B SRR A A
L 20 SR8 R R PR AT S I R A
PEIR K AR A7 B 2 38 2L FR BHRE 1T A
AIARA SR A

2) — WAL K B A 183 000 m*/h (231. 1
vh) AT A AR S 294 6.5 kPa; H i SEPriz
R 102 300 m*/h (130 tv/h), A5 KA BH J1
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2.1 kPa, 5 [FZEA Y A KU A BH T3 A8 L, A KUl
BH I3/, S 3R I AL A B R 431 A5
GG, AR — YR Ak XU 25 DX B A R e
SRV e e v ) R R A S kR Bl —
YA A3 A T ARG 1B PRl — R XL i ] o i 3 52
B, JEC I 55 e ke MR A BIR

) AWPBER AR 1 037,97 pm, 5 R ZE A
PR LU R B I 200 5 A R A R A
U, A BERE B Hp A A2 5 I AE 2 000~3 000 pum
BORA L RIE R AR 375. 64 wm, 5[] ZERIAL
2 L RS TR B i A, DI 9 L A2 7E 1000 ~ 2 000
pum AR, AR AR O 4 K K R
U B N R IR A 96 R K K, 52 B — IR
DAL B SR | 3 B3 75 b FE AR A AL
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