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Abstract: With the increasingly strict environmental protection in China, various power enterprises have significantly increased
energy consumption while reducing air pollution emissions. Therefore, energy conservation and consumption reduction are very
important. Taking the desulfurization system of circulating fluidized bed boilers as the research object, the impact of adding flue gas
coolers on the water consumption of the desulfurization system was analyzed based on water consumption, and corresponding
water-saving measures were proposed. For electricity consumption and desulfurization agent consumption, the desulfurization in the
furnace and after the furnace were studied Propose energy-saving and consumption reduction plans for the economy of desulfurization

and combined desulfurization.

Keywords: desulfurization in furnace; desulfurization after furnace; flue gas cooler

515

T FGD RGLREFERFE . WEFC AT RER AL ik, X T
FEAR Y5 S MniA BRI REREARA 32750 FGD RGL A HL 454
PERE T 250 T S0 E 1T BE DR HE SRS 1T =, A BB ER
Sz Y. CAEFR AL R B B R G Fon 51
Xof AR R G RE /K B FE AN BB R T RFE AT b, AR
SCHRE TR B K DA R A B IS P N AR i T
TR AL A A i 475 200 LASEHLRAAR FGD R 1R BE
FEo MEIR IR B b 1 Rt T 2L HE A oA IO TR i st
PRSI, KR A~ B IR 7 U w4 B i 4
ARA-A BRI T N EstE, SaEpathSe
T E A B AR AT S0 SEBLBAR 2R G0 11T RE PR FE A
HHEIZITEIER AR SIEM.

1 ZERKESHNA

JBR K Z G R i R kh 7R 7K S RV FE R 7K 53 o MR
RGUHFEK IS G M 2R IR BIF= A B R R
G IR K AN ZE K A SRR 12 75 BB R K«
T RGURN 707K 32 B PR 3 Bk FEALEK, Sk AL
Rl /K AT PR DR BRK | 2R AR I B kS

1.1 BB ARG EFEKMIREZ

(D IR RRMK: W5 R BAEBR)Z 8

104

Fefh J5 , 3571 28 R /K 03 7K 2R B AT S A /K
o B OK AR R SR FE K IR 90%, KX 4 KAk
[T 154 K& KA

(2) Bl AB A RA-AFRA R LE
RN e S RO I B i K S AR B 10%
(I B A K A B, X 87 K ERBE A B MR 2 40 b
H, MOABE R G IR K R

(3) HEUE A : N T R KA B R L2 K
T, 7 B — 2 AR K, R KON LR & 4t
IKIIVEAE

1.2 B AGAFTKHIER

(1) ZENLEIK: MR AINLEACATT K, s
IKEHHER A, B2 NS, Uty K& TN
JiAR R G kb K A

(2) A AN K = S XA LI 7K A S AR 4R
TR, B 1B R B S5 E, ZE K T AR R G kh
KE.

(3) JEAPEVRIITEAK:  BEATIEDEM K B E 2 B8
AE BT I SRS RN B R S RS A O 2R O 1
R IRATIE YR KR B 1A R TAEHEKF T Z2IK4h K
Pk, XA KE T ABI RGN KE .

Copyright © 2023 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTK227&from=Qikan_Article_Detail

ARHLEHE - 2023 6% 4531
Hydroelectric Science & Technology.2023, 6(3)

@f VISER

(4) ISP 3 FACR A T 2K B A g Gt o
Yerke FR M 20K M TH A BB R AN K&

(5) BRE &Y. BRZ A T 2B rh i
ARV o A SC ) RN A B G B — 4 s = 2 o KBk
a7 E TS TR B — SR 1 B AR
PRI E J5 & R F S g e =R REF X
BrZs s, Wom TR, SR b T
FRVRCR i A [ 25, BRI IR R A TR 1Y)
el 5 T LIS, BRETERIRE . 52
i 25 2% ) L TN T8 A B SR T A o 5 e K A B
S8R IR 17 o 25 T A 5 A R 25 MU I A 3037 i )
WRIRL. % 2HTHVE RS Wiz AT, KM A s, iHk
K H R 55 8% B /K IR S A3t s b e KE F T b 78 MR A v 4
IR

(6) HiE. w&AMYIK: Bl B&EMIKEZEM
THFIE W BUR G a FVE I P R e T
Heg by v, B L e MV T Hh R SR TRUAR A i 2

SEE T K B R A s E N v, WO AR R G K

®1 BRRAGKPESRT

RS .
e | &R || Ebwt Méﬁ ik
fir % &R G oh
1 t/h
ke |V
TS HE
1.1 h| 54.00 54. 00
sk | Y
1.2 |AMHEEKE| t/h 6. 00 6. 00
1.3 |FESSAK|t/h]  0.56 0. 56
1.4 HoAh t/h 0. 00 0.00
1.5 e t/h|  60.56 60. 56
A% &R Geth
2
K
2.1 |MARAEK]| t/h 0. 00 21.00
2.2 | FEHLEK | t/h 8. 00 8.00
= JE
2.3 a%m%mtm 0.09 0. 09
K
AL R LI N I
2.4 LK t/h 0.00 0.00 |HI=IEFRAHIK
2.5 FAEHL | t/h 8. 00 8.00
2.6 il 2% t/h 4.80 4. 80
HahnA H8% E
I S B Y )
2.7 %%i@% t/n| 30.00 9.00 |RABALE N
SR 55 ARk
2.8 Mt t/h|  46.09 46.09
3 |WRWIEA K| t/h | 19,27 19.27

2 PRRARTR R GKFESCRER
2.1 MWRAEKEBRE ST T ZKEE
W R KA Y H bR (DB12/ 810—

Copyright © 2023 by authors and Viser Technology Pte. Ltd.

2018 DY, FRIASAHBFH DWASEEIEREE (4 A
210 H) #HI{E 48 CLLA, KMEZ: (11 H&IRE3 D
FEHILE 45°C LAV o 3B HH A ATk 3 4 K 22 B b A7 Y
HE WRMIEREIERIG, S E KBRS EK,
JRASA Tk K B2 (51 ) BT 2R G004 5 i JBi B 2R B 7K ST 16
RS A B B m R P oh, KB, & ERK, &%
Y JH S B KA 3 4 Bk 55 2 R e 7K LA D T 207K #E,
YERELRE R GRS . (RSB A, AR KSR
PR B 5 R A, ORI 2 v R O S A B K
AR TR, WO RS A K AE N 4 T2 KR K
LR T 2Kk, HFEEEES T2KMBRKE, T
K/ PH EEEh T 2KE R . &Lk LA LT A
20t/h-30t/h [ L2 KA K E

2.2 BREFHIFKRGBUE

=G MU IR S 8 v K N =ia — & WisfT )5
X, MBRELRE RS NEBHET 750 HLZL BMCR B FR
5 A KR TAER KA HIS 4TI K i =2 2 — . B
BREZa K E ], Fl— 8RB SRk EN=G
MU SR PR ol T8 & bR 2 e K I 1T Re ke, 2
AL T Hu X 7 BRI MAAT B7 2 B R [ 45 it

3 X THPAREEIRFRIZ NBIE 51

A T A B e O A 4D T A A P L R 4 i
P 43 o LA 350MW FE IR IRAL AR NI S, %30 H it
TV & ARG, TEi84T PR BSR4 6 2
AR I H A 2 CMRUE R S B BRR S LR, 5
P = & R 2 2 A5 i Al s 5k 2 05 1
WA SCHRIEFE T 4 P BB 5 47 S B 1) 2845 i o 7 =X i &8
G o il I SERRIS AT R, SO PR LY T, SRAR 70%,
AN VHA R 624344Nm°/h,  J A BEBR RN T0%, SO, WI4h
WE N 1541mg/NW, WP R BB AR N 97. 8%;  fidar 70%,
N VA EE 858451Nm’/h, J A BRBR RN T0%, SO, WIEH
WPE N 2823mg/NW', 75 LB 243 A 98. 8%, i sEfria
ITEHE, S PIRN IS AT TR R ZEAT 00T TR 1
NFE NN AT 5 0 5 2R A R IE AT O 5 R 2 ik
Ja iaiztr 5 .

3.1 PARARAMER

R I A A 2R A A (1) T FE B R AN T USE A N A
KA M,

M,=BuT = L K,Q,C;,u,T x10™ (D
64w

K, By A KA-ABRAMBAKAMFEE, t/h;
o NAERKAKAEE, % XEE90%; Ky 9k A BieR 1)
FIREER L, HSEbR TS T RIS, X EI2; QA
HEWR S AR, N /by C RIS N T SO, #14R
WPE, mg/Nm's m RH P PR R FBERR R, % u, A A A
IKER AN, Jo/ts T NHIZITHE], he

105



@f' VISER

KRHELFHE - 2023 6% 3
Hydroelectric Science & Technology.2023, 6(3)

3.2 WFERRRIEITER

3.2. 1 WEHKAER T

FRAE RIS N O SRR . AR A B IR
T P 5 0 2 R 8 20K 28 SR HE S A R K R
5, PREAKARIREAM, .

1 ¥
M, = B,u,T = oa K,Q,C,7,u,T x1077 2)

Kb, By M KA BRI B KA FER, t/h;

Ky AT KA~ B i B AR O S B B JR B, R SERR Tlkis
TR, IXEEL 1,035 Q, NHFRISUIE M <&,
N’ /h; Cp WIS N T SO, WIEAWEE, mg/NW'; 1, A
IRAT— A1 W BB 1 BT A0, %: Uy P 5 A KA K B
W, Jo/ts T ANLAIE4TH A, he

3.2.2 Hp s i a7 A L 2

I I AR R FR A KA B R SO AR T2,
Z LA TR BERERE B AT SIBIG IR IE . A ML A HE R
KR T 8RR A E BTG Ja 15 HRIE A A S

PP A BRI 22 R SOk b JE s TR AR N S %

A AT A E U SR BR AE A TR L B T XM
ZMaziM;:iPiquw“‘ (3
i=1 i=1

A, Z}M; NIBATH | BRI, KW PURIEST
1 BIEENFERIE,

23 HELIMFER 2%

TELH-E MR 7 S, JH SR B 23 S dd i o e 2
Fr—8o i, FE s R R,

C, =C(l-n) @
Rfr: ¢, LTI BSR4 S0 EE, mg/NM';
HEIMFEAM m@Ed AR (D (2. (3) Hili:

M =M, +M,(1-7)+> M, (5)
FE2mBAM mEE AR (2). (3) Hi:
M'=M,+> M, 6)

3.3 AEILABEE SR

WE 1 A G TSR BRI A R H A5 O T
REFE, T LLFE H IR IBIE IR T AR K B/ NI Lk BC 3K
AR RIS T A ABC 81T Lo, K&K
ABC {E%23i247 T A ABCD 3847 Tt B 2 NEU W Ca/S
BEIR LGN 2 B, BEN VB FI3GEC, AT 7 0 AR
THFER AN ZR . 7T LLE BBk s 4 G I ig 47y by s
AR IZ AT 77 2 AT 2 K A BB R o I ER TR A R A P9 TR
1) Ca/S JBE /R LU Bl & SR d A e R A ARt A2 4k, B 3 R
W T PR 7 RAE PP 00 A IR Ca/S BEZR ELXTAT KA
MHFERICR, WGP A Ca/S BE/R LLIERAK,
B 5 SRRRERY & 2 28 s/ DLEL TKWh R 8224 0. 176,

106

FIRAHR N 400 6. MRIEAF (5). (6) W LAFHAE SO
WIREIRBE N 1541mg/NW B, A A AR Ca/S BER E/IN
T 1.088 By 7R 1 BFERT IR 2; 1E SO WILAKFE R
2823mg/NW' I, WA A LR Ca/S BEZR EL/NT 1. 048 I
HELEFHERTHE 2.

2500

S
S
S
S
L

1500

1000

WAGIA 5 BEFE (KWh)

o

3

S
1

1 2 3 4 5 6 7 8 9
AB AD BC CD ABC ABD BCD ACD  ABCD

El1 RBEFRIEEAHFEEE

74
64
]
¥ 54
ES
gy
K
Sug
34
24
1 T T T T T T
1500 2000 2500 3000 3500 4000
EALERR FE (mg/NM3)
2 T REMBHARAFRE
—— 28230 7 % |
—— 2823WAY % 2
109 —— 154156 7 % 1
—— 15410y 7 % 2

AXERY FERE (t/h)

T T T T T T T
0.0 0.5 Lo L5 2.0 2.5 3.0
Ca/SHE/REL

3 K[ Ca/S BERILMIARARER
4 Z5ig
ARG AR A KA A BRSBTS e FE
XK BERES BT TIE AR A 2R fE FGD RAW
KA, RS- T AR T KRG b, BT X BRE A B BT
ARG Z 0 5 e B AR BRI AL IR B b
BATH, S NS AR R A E L Ca/S JBEIR LU EL LR AR

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



ARHLEHE - 2023 6% 4531
Hydroelectric Science & Technology.2023, 6(3)

@f VISER

AR — & TG IRIBT, TESLBRIZITH, b P i
1) Ca/S BE/R/ANF 1.1 &+ 51, StFRRkbeERkE+
YT o WUAE R 2 500 Tl R A KA A8 R
RGO BB K R IH TR S R ER A, BN
JBLHR R G e B N A BRI .

(&% Hk]
(14 4. K s AL M A A & 40 el 0 gE AR AL 3B 4T [J].
E AL TAE 4%, 2012 (32) : 22-29.
(2]Z&, BER, B¥. B &G -6 BREMARR AT &
I A B 531K, 2014, 30 (3) : 51-54.
BIREFH. ERE—F TR ERRMEE T ERHM ML
e 55 [D]. WL : iDL A &, 2013.

Copyright © 2023 by authors and Viser Technology Pte. Ltd.

I =X NERE-EBERERRILE ARG T REREE
AT J]. o AW R,2019(28) : 1.
[B]AR/INAR, LT %, MH R A, &, "2 23 "R AL R R
SEFEHTHEAMI]. BALLE A, 2022(2):024.
@A A F R (1968.9-), B, FALE A A%, K#,
RGN TR, LEERREFLAR 428, BIEEH,
TE4IR 33 4, BmATAZVA; XM (1988.10-), 5F, ¥F
BAY, A8, MHHE, LEERREFLRX 50 H,
g Bl EE, THEER 13 £, 5RIERH,; o
(1995.11-), %, B REBEIA¥, AH#, EAIER
e, EFRERREFLAX SN E, BTHKREME,
TE4R5 4, BIEIAN,

107



