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Current status and prospects of research on ash slagging in heated

area of coal-fired power plant boiler unit
LIU Pengyu',LI Debo’,LIU Yanfeng',CHEN Zhaoli*, FENG Yongxin®, LIAO Hongkai’
(1. Department of Power Engineering , North China Electric Power University ,Baoding 071003, China;
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Abstract: Ash and slagging on the heated area of the boiler unit of coal -fired power plants often cause major safety accidents such as
flameout , reduced boiler efficiency,and even shutdown of the boiler due to over—temperature bursting. Therefore , the problem of ash accu-
mulation and slagging has become an urgent problem to be solved in the actual engineering of coal—fired power plants. The author reviewed
the actual engineering and numerical simulation research status of ash and slag based on the heated area,and reviewed the mechanism and
solution methods, after horizontal comparison and that the research and development of intelligent soot blowing system based on the direc-
tion of intelligent monitoring technology in ash accumulation is an important future research direction,and the mathematical model should
be proposed to improve the prediction accuracy of semi—convective and semi—-radiative heated surface considering the combined effect
of convection and radiation. Since the phenomenon of ash accumulation and slagging is influenced by a variety of factors, and most of
the current studies focus on one or two methods of investigation, there is a need to develop a comprehensive optimization program that in-
tegrates multiple influencing factors in a synergistic manner in the area of slagging. The numerical simulation of ash accumulation and slag-
ging problem can be explored by finite reaction rate/vortex dissipation model to explore the improvement of two or more types of coal ,and
ANSYS Fluent extension can be developed to improve the accuracy of traditional numerical simulation, so as to further provide techni-
cal guidance to the engineering problems of ash and slagging in boiler unit heating area.
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of the folded flame
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4 FHitH5RE

FURTBIFTE B EXEAS R S B i P AILZE 18 32 B4 i AR
JRESHIT R T LRI 55 5 AT ST, 45 TR
24 PR M e Is AT  (HIEAFAE AT [l

DRS4S AP/ G )] 0 S E N TR BT TR 5 €7y
AIAWCIR o 3 AR AR ORI R I [T AN
REFE 32 BT (18 S PR AR AT, PRIt ] 3 T 52 B g R
PR W M E AT 7 1T A REWCR 2R GBI 5T 1T
K, B v B P AR | D JERWOIK, T R D
T BN i S2 B I R IR TR, ELAE R g
WK AR B T ORI RSB IE IR 2R,
X 2 XA A B2 TR IO B2 7 B L 2
B R RO

2) TR P LA A i RRIE DT ST P PR 256 T
1~ 2 FPSCEE T T R AR SCHIF I, 10 52 FA T 235 i S 25t
EEZL ISENIUE-RS:E S ISI A N i E2E e e
IR AR 28 U R A R be i i 7 45
Z2AE I R IL A7 T T AT ST, T AR B9 22 [ R
YRR S 4 R 1 (8 5000 0 A 1, % T4 2 30
Dt as T BA EETE L,

3) ET BRI GE Z R BUR S B B R 1
BT BAE AU — A A s T TR FE AT A

94

ZMERD (2 FPLL ) MEC A 7 R AT RS A
PR B I 3 38/ s A RIS ALK SE B

4) TEXTRUR 45 s I 5 A TR A AU A, B % AN
[F)TCAR B 2 AR, WIS 7T LASR ) ANSYS Fluent
P D) Be h A PR A QR O S S B (R i H
Ji& | DT B G- i i S A JE vl T g P AL 2 52 A T BRI
ZER ) 2R AR AL S ANSYS Fluent 24 A,
AT i B A5 s B AL FIUIAS B2

S & 3Lk ( References) :

(1] ZE0Ed RER R AR, 45 e AR BB b 40 b S B0 <2 5%

Loy AR 1] AR HLST,2016,29(3) < 1-7.
LI Debo, SHEN Yueliang, YU Yuexi, et, al. Experiments on main
flue. gas  components and  distribution  regularities  for
pulverized coal — fired boiler with swirling combustion [ J ].
Guangdong Electric Power,2016,29(3) :1-7.

(2] JEMR U, BRIRSC, Wi AR, A5 AR el il 0 0 2 R T AR 75 W 5
BREWOR RIS A ]. 341K ,2017,46(12) : 11-17.

ZHOU Junbo,CHEN Xiaowen, GAO Haidong, et al.Fouling moni-
toring and intelligent sootblowing control technologies for coal—fired
boilers [ J].Thermal Power Generation,2017,46(12) :11-17.

(3] ]k Sl AR SS e g i AU |45 | JES 450 0 ok 1) By 1 )R
B M) AEnR2A TR, 1994,

[4] SRR, A=W, BRI, 5 d b % 57 T80T P A E AR
PIRERL 1] Bl ,2020(5) :34-36.

ZHANG Liang, DIAO Yunpeng, ZHAO Shulong, et al. Horizontal
flue ash treatment under low load operation of power station boiler
[ J].Boiler Manufacturing,2020(5) ;34-36.

(51 Z=M, sRR0H AR/ 25 AR A T 2 i D0 T e i S SRR R T
F[J]. A1 KM ,2021,50(6) : 151-156.

LI Nan,ZHANG Zhixiang, ZOU Xiaogang, et al. Research on key
technology of optimization reform of low pressure economizer|[ J].
Thermal Power,2021,50(6) ;:151-156.

(6] ZREAA, 4, XU, 55 R AR B 500 4 6 S A2 AT 199 IR DT AR

HEVEL 1] JRBERIE SR 2020,26(4) :361-369.
ZHU Yizhou,JIN Jing, LIU Zhongyi, et al. Ash deposition charac-
teristics on radiant heating surface of Zhundong coal boiler[ J].
Journal of Combustion Science and Technology, 2020, 26 (4 ) .
361-369.

(7] AEiLh ABBEZE ) R SC.660 MW HBIG SHLLL 5 4 KK £ 359
(%) IS RS p 70k [ )] A 3, 2020( 1) :23-25.
CUI Haidi,ZHENG Xiaojun, ZHOU Shunwen. The reason analysis
and operation suggestion of slag( coke) collapsing in the 660 MW
super—critical unit boiler smoke deflecting angle[ J ].Boiler Manu-
facturing,2020( 1) :23-25.

(8]  MRIEIE , WRUE, (51, 45, BRI BB R A K ST S E B A
FURIT[ C1/7.2020 TP AN TR S E SR SR M B
[s.n.],2021:66-68.

(9]  BUfR, 2550, Fh8 B AN R X AN SRR B A1 -5 AR BESS 1Y 32
WA [J] AL T4 4R ,2020,71(7) :3258-3265.

WEI Wei, LI Xiucai, SUN Fengzhong. Research on effect of



UG 45 SRR P L 2 AR B S5 i i S BR 5 R

2022 455 5

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

ultrafine ash particles on acid dew point and acid condensation
for coal—fired boilers [ J ]. CIESC Journal, 2020, 71 (7 ) : 3258—
3265.

WA, Tz R ORI, A% AP B b AR 52 R T AU A S 6

WEoE[ )] P E LT #R4R,2015,35(S1) : 118-124.

CHEN Heng, WANG Yungang,ZHAO Qinxin, et al. Experimental

investigation of ash deposition on low temperature heating surfaces

in a coal —fired boiler [ J]. Proceedings of the CSEE, 2015, 35

(S1):118-124.

SRA, VF R RS, A5 F AR AL AU & s AU it

WRFE[ )] T KL ,2020,49(12) :135-139.

ZHANG Zhixiang, XU Liang, XU Danggi, et al. Study on ash dep-

osition characteristics of ultra low temperature economizer of high

sulfur power plant[ J].Thermal Power Generation,2020,49(12) .

135-139.

/o, B3R, 32 A 45, 45,600 MW HLZH 25 S Fi AR 35 i 2k

HOMIT[T]. R4 ,2020,34(6) :422-426

CHEN Xiaoqiang, GONG Kun, PENG Yuexi, et al. Failure

analysis of the air preheater regenerative plate in a 600 MW unit

[J].Power Equipment,2020,34(6) .422-426.

IR, B SCHE, RS, 45 S AR K v BE S T R 1 Y

BB Bt BOREOL AL [ 1], P E AL TR 24, 2021,

41(22) .7681-7692.

GAN Jiayao, ZHONG Wenqi, ZHOU Guanwen, et al. Numerical

simulation study on slagging characteristics and coal blending op-

timization of anti—slagging of water—wall of coal—fired boiler un-
der complex types of coal[ J]. Proceedings of the CEEE,2021,41

(22) :7681-7692.

TRA. B s2 PRI M I e WA AR RIS [ D ] M

WL K2 ,2020

WRAEZIL. FhGEBL RAE £ , 55 0 R IR B AR BIFIE B HoA e B I

U B B [T ) 5 BB R, 2020, 41 (2): 239 -

243,257.

CHEN Jianzhong, SUN Xiaoqi, LIN Chuwei, et al.Intelligent soot—

blowing technology and its application in ultra — supercritical

boilers[ J].Power & Energy,2020,41(2) ;239-243,257.

P, B A, TR 23 22,350 MW S ihIthbe 4 4 WA 11T e S 8 45

e R [T ). B R 53R, 2021 ,37(2) 1 28-33.

BAI Yang, ZHAO Yonggang, XU Huijun. Analysis and
application of combustion of high Na coal in 350 MW counter—
fired boiler [ J]. Electric Power Technology and Environmental
Protection,2021,37(2) :28-33.

R, TR ER SRR, A AR 2 A s AR v e (0]
IR AL,2017,46(9) : 135-140

LI Yuhang,ZHANG Xilai,ZHANG Sen, et al. Experimental study
on additives applied to against slagging of Zhundong coal [ J].
Thermal Power Generation,2017,46(9) :135-140.

JRIIGESC A T s | 45 158 42 4K FH o4 7 v o 0 594 7 By 405 Wt 5

[J]#R 43S ,2020(5) 4-5,12.

ZHOU Shunwen, CUI Haidi, ZHENG Xiaojun. Research on anti—
slagging of burning the Zhundong high alkali coal [ J]. Boil-
er Manufacturing,2020(5) :4-5,12.

ZE AT, TEObK, T 20 R 1 A o 2 o DR 4 T X O

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

LI Jianwei, WANG Lin, WANG Hongyu.Cause analysis and coun-
termeasures of slagging in a supercritical boiler [ J ]. Thermal
Power Generation,2019,48(12) :122—-128.
T, SR AR IV S A o U AR AR AR AR R I A
HREIAL 1] HABERE 2 5 H0R ,2021,27(2) 1 141-147.
WANG Meng, ZHOU Shangkun, XIONG Xiaohe, et al. Effect of
vermiculite on the mineral evolution and ash melting temperature
of Zhundong coal ash [ J]. Journal of Combustion Science and
Technology,2021,27(2) :141-147.
RIOH].HL ) B8 e AR 25 3 i A1 4 A M g et [ 7] & v
BE45,2021,35(2) :141-144,148.
ZHU Xuchu. Cause analysis and solution in a power plant
with co—fired high—sodium coal [ J].Power Equipment,2021,35
(2):141-144,148.
BRI, SEAE R A BT CCSEM 43 A7 (45 v 2 4k
Yo AT R AR R S MBI ST [ 7). 380 K HL, 2021,50(6)
145-150.
CAI Kejing, WU Jianqun, XIA Yimin, et al. CCSEM~based inves-
tigation on effect of distribution characteristics of iron — bear-
ing minerals in coal on slagging behaviors [ J ]. Thermal Power
Generation ,2021,50(6) ;:145-150.
T W6.660 MW HLEF B I 5 18 iR K 28 1 () AR A [T
MR ,2017,15(6) :40-43,65.
YUE Caifeng. Boiler rear wall overheat and slagging problems ex-
periment study in 660 MW units[ J ].Shenhua Science and Tech-
nology,2017,15(6) :40-43,65.
LA i B, SF DT 350 MW HLALER I R be s i
S5 RS K e £ D) R A AR TS [T ] R BOR
2018,49(2) :70-74.
WANG Huiqing, YANG Tao,ZHAO Yongjian, et al.The test re-
search of superheater overheating and furnace slagging after boiler
burner retrofitting in an imported 350 MW unit[ J ].Boiler Tech-
nology,2018,49(2) :70-74.
FROR, 0], TR S LB T R rKve BEYT
U5 65 b J2 o 4y M [ T]. 3 e I R, 2021, 27 (5) .
204-211.
WANG Yibin, WANG Meng, TAN Houzhang, et al. Compositional
analyses of deposits and corrosive layer on water — walls inside
a coal—fired boiler under low=NO_ combustion mode[ J].Clean
Coal Technology,2021,27(5) ;204-211.
WA, e SR, 55,1 000 MW i I 5L 55 445 v o 7
DAL ] A2 iR R 224412, 2017 ,49(3) :320-324.
YANG Dong, LONG Jun, MAO Kaiyuan, et al.Prediction model
for slagging characteristics of large capacity coal fired boiler[ J].
Journal of Nanjing University of Aeronautics & Astronautics,
2017,49(3) :320-324.
TR, BEUR, BRI, 55 40 0 IR AR S e 0 X RE I A R A1
SEm[J] 4 & ,2020,49(1) :104-108
XIANG Qunyang, YIN Zhiyuan, QIU Bo, et al. Effect of low
NO, combustion retrofit on coal ash fusion behavior of coal—fired
boilers [ J].Thermal Power Generation,2020,49( 1) :104-108.
AT, SRR TR B, S MR P AR S L ol o b i 3L P 3%
95



2022 4E45 5 vE

%28 &

[29]

[30]

96

O a5 R IR U5 ()], REVR T AR, 2020 (1) : 28 -
33,68.

KOU Xiwen,ZHOU Junhu,ZHANG Yanwei, et al. Experimental
study on temperature field distribution and slagging characteristics
in a power plant boiler burning Zhundong coal[ J |.Energy Engi-
neering,2020( 1) :28-33,68.

R I VR B IR NO, AR [ D] AL A
b IR, 2006.

YANG W,YOU R,WANG Z, et al. Effects of near—wall air appli-

[31]

cation in a pulverized—coal 300 MWe utility boiler on combustion
and corrosive gases [ J]. Energy & Fuels, 2017, 31 (9):
10075-10081.

FRAT, 4=, B .1 000 MW 352 UH  HRPE 28 e 1 1 IFAN (1 5K
HWFFE[T]. 30 5 TRE4,2020,40( 1) : 1-7,43.

ZHANG Li, NIU Hao, GE Shuai. Quantitative evaluation of the
slagging in a 1 000 MW tower boiler formed during combustion
process [ J].Journal of Chinese Society of Power Engineering,

2020,40(1) :1-7,43.





