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Fig.1 Hydrodynamic calculation process
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Fig.3 Calculation process of heat load distribution
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Tab.1 Data comparison between two working conditions
ZH WETH KT
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Fig.4 Flow chart of water and vapor
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Fig.5 Heat load distribution in the direction of
the width of the back lower water wall
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Fig.6 Heat load distribution in the direction of
the width of the right lower water wall
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Fig.7 Outlet temperature distribution of
the back lower water wall

460 1 NI

[ —
430 — SR
440

430t
420
410
400 £
390 F
380
370

T/C

0 48 96 144 192 240 288 336 384 432
IV BER
B8 AETHEKSEHOBESH

Fig.8 Outlet temperature distribution of
the right lower water wall

JRVEE 5 053 0 0 IO A58 D AT, AN [) T 00 i X 7 )2 47 4%
PEARTRESE & — B, B2 AHIE T 400, 1817 4 fF
SAFAEZESE . I, A N PG Ay 8 R 47 3 5
BRI 2E . HAE, TP TAL R AR IS
FSBER AR AR A LI T 515 T 008
ARE TALR B 75, Ah AL e 5
LA T 5t A B o g A DR I A IO T I 522
B LA KR v BE RIS BR A A 5 2215 8 i ik
Hnlps LR R N R 2 SR AR N, A R B e 5
T FE iz

3 HiE

oA e A 0 A 3 A7 X LA THE 4 0 A 1]
F, AR SO o % i A 4 U0 [0 48R o 0 B
PRt T — P b R I G AR 4 5 3, OF B
A58 BT AR O T A T 0 A9 T3, SRiE 1A
RIRHERA T B AT B 4518

(1) SEFRPAT A -5 B AT 0 A A RO
25, B A o0 A 2 R P BT 0 AR S IR
4, T AR SCHR HR A48 X T JBE 58 B2 7 1) 8 97 A
T REE X ISR S Pris T 7



5 A S Rl S I A R G E 5 i AR A B T i

(2) ARSCHTE H ARG Ay o A 3R ik RE A 1
Tl S R AR 1 ) S W A 3 P e 0 E T 1) Y 3
Aii o TFEAEE RN, b 355 v 18] DX 07 fer 0K, 44
b i T TE 5 DI AR A 950/ )N 5
(3) ZRGET TR TR AT LA T T e b Bl
PR R RE A ZE e o B, T8 B8 T b K v BE
N5 it R LA 9 T 2, PTG R DA B iR 64 v
AT SR FL AR D T A AR 4 v AR A T B AR
U, (AR K Ve BE 4 TR BE B AT, T R K
VOREH R BE T — B, N 42 = e b i AT Y %2
2t
B WK
(1] % B, 604, WRomme , 55 B S J7 W s o ek
P BERRGUGT S AT IR B B 5T [ T]. 8 71 TR~ 4, 2015, 35
(6) :429-436.
YANG Yong, YU Guying, CHEN Duanyu, et al. Experimental
study on water wall heat load distribution of supercritical
pressure w-flame boilers [ J]. Journal of Chinese Society of
Power Engineering,2015,35(6) :429-436.
[2] BOHGoE Az, BB A AT A RO T S (D] B
il ,2015(4) :3-5.
JIA Peiying, CUI Chengyun. Study on heat flux in furnace of
tower type boiler[ J]. Boiler Manufacturing,2015(4) :3-5.
[3] TRA MR AR A i 7K v BERR B 4eF R BR AT 5 [T ]
FAPEOR 1 1995(9) :1-4,19.
ZHANG Caigen, SHAO Guozhen. Experimental study on water
wall heat load of large capacity boiler [ J]. Boiler Technology,
1995(9) :1-4,19.
(4] BRIGFN, JEIEE 4 59,55, 1000 MW B ED AR b7 7 i 7K
VO RETRE IR, E RN B G0 T 43 A IR A SR ()], 3 ) TR
#,2013,33(5) :329-334.
CHEN Duanyu, FAN Chenghao, YANG Yong, et al. Study on
water wall temperature and heat load distribution in 1000 MW
tower-type once-through boilers[ J]. Journal of Chinese Society
of Power Engineering,2013,33(5) ;329-334.
TRAZAE B4 phy SN BE L B8 W s o B TR A 87 77 P 7
L)), 31 TR, 1986,5(3) :46-50.
XU Rende, ZHANG Jinzhao. Determining the thermal load on

[5

[}

furnace wall by measuring tube wall temperature[ J]. Journal of
Power Engineering,1986,5(3) :46-50.

ATARA, R sl oK s s (0], sh o DR 2EdR,
2011,31(8) :590-597.

—
=)}
[t}

YU Guying, ZHU Caiguang. Study on hydrodynamic perfor-
mance of power plant boilers[ J]. Journal of Chinese Society of
Power Engineering,2011,31(8) :590-597.

(7] % S8, REEMR. IR NO, BREEH K BEIR I 2 H B iR [ )],
IR ML TR, 2015,34(1) :69-72.
XU Yao, SHENG Changdong. Water-wall corrosion in utility
boilers with low NO_ combustion and its mitigation[ J]. Jiangsu

Electrical Engineering,2015,34(1) :69-72.

[8] WARAF. masfidny T M]. Jbat. H ) hdt, 2005.
HU Yingpin. Power plant boiler handbook [ M ]. Beijing: China
Electric Power Press,2005.

[9] JHugs AR, % 6,55 s M]. deat.thEm
AT, 2013.

ZHOU Qiangtai,ZHOU Keyi, LENG Wei, et al. Boiler principle
[M]. Beijing: China Electric Power Press,2013.

[10] MIatE ST, B veg MR 32 ST A 180 BE IR BE A 45 93

BrlJ]. VEARHHL TR, 2004,23(2) ;9 11.
LIU Jingyu, ZHENG Shijin. Temperature test and analysis of
external pipe-wall of heating surface in high temperature part
of boiler[ J]. Jiangsu Electrical Engineering,2004,23(2):9
-11.

[11] PIORO I L,DUFFEY R B. Heat transfer and hydraulic resist-
ance at supercritical pressure in power engineering
Applications[ M]. New York : ASME Press,2007.

[12] F AR BMETC, BR NI, A5, R I 550 4 25 B K ¥ BEOK

B[], AL T4 ,2013,64(9) :3213-3219.
WANG Weishu, ZHAO Pengfei, CHEN Gang, et al. Hydrody-
namic characteristics of vertical water-wall in ultra-supercriti-
cal pressure boiler [ J ]. CIESC Journal, 2013, 64 (9) : 3213
-3219.

[13] AR BB ) IR F b N IREUK S BEE Sl e T 57K 3)
SIRFHEL M. JE5T i R g A 2012137~ 147.
WANG Weishu. Heat transfer and hydrodynamics characteris-
tics in rifled water wall of ultra-supercritical boiler[ M ]. Bei-
jing: China Electric Power Press,2012:137-147.

[14] SKREZE H &, T 4. 600 MW I G ER 1L R

WPV BE B 3 R KK B T3t gE ()] 3 1 TAR, 2008, 28
(3) :339-344.
ZHANG Yanjun, YANG Dong, YU Hui,et al. Research on the
water design and hydrodynamic characteristics of a 600 MW
supercritical pressure CFB boiler [ J]. Journal of Power Engi-
neering, 2008 ,28(3) :339-344.

[15] ZHU Xiaojing,BI Qincheng, YANG Dong,et al. An investiga-
tion on heat transfer characteristics of different pressure steam-
water in vertical upward tube [J]. Nuclear Engineering and
Design,2009,239:381-388.

[16] AN W, 58 A AKFIZERINPER [ M. JLat . Rl
At ,2003.

WAGNER W ,KRUSE A. Properties of water and steam[ M ].
Beijing ; Science Press,2003.

[17] E5%. #IE ARSI, T7RHE 7,2008(10)
19-21,25.

WANG Xuetao. Hydrodynamic force calculation for supercriti-
cal boiler [ J ]. Guangdong Electric Power, 2008 ( 10) : 19 —
21,25.

(18] A RIvE A = MAEH. KBRS 22 R ki 74
ARIMI. HEst o Ay A, 2002.

CENG Kefa,ZHOU Wu,CHI Zuohe. Safety and optimized op-
eration technology of large power station boiler[ M ]. Beijing:

China Electric Power Press,2002.



) LHER 6

[19] /&R, bk gJi2f B BN AL M. JEat AL Tl
ikt ,1982. Y&t .
HUANG Chengmao. Boiler hydrodynamics and heat transfer in
pot[ M]. Beijing: China Machine Press, 1982.

[20] BkZHE. [ R Im F T LR R K% BE B 7 T K% BE A 1]
B T e AR B D). EFH AR LR, 2013,

ZHANG Jiawei. Lower water wall transverse crack cause analy-

W AH(1993—) 2o BUE R A: , 20T
GET5 1) B 7K 3l 1 TR BOoK v BE R ) L
S3HTIFSE ( E-mail ; sq1108670106@ 163.com ) ;

B AR(1966—) 55 Bt FR R
TR AT Bl BRI A 5T R B S
HOR B4 TAE

sis and comprehensive management of domestic ultra-supererit-

ical vertical water wall boiler [ D]. Shenyang : Northeastern U- WA e AL (1974—) 5, BRL  md A Im, M
niversity,2013. FH IR IEIT S5 IR A EOE TAE,

A Method for Determining the Distribution of Heat Load in the

Direction of the Width in the Furnace of Boiler
SHEN Qian', XIAO Jie®, YANG Hongquan®, ZHOU Keyi'
(1. School of Energy and Environment, Southeast University, Nanjing 210096, China;
2. Jiangsu Frontier Electric Technology Co., Ltd., Nanjing 211102, China;
3. Shenghua Guohua Taicang Power Generation Co., Lid.,Taicang 215433, China)

Abstract; During the operation of the utility boiler, the heat load distribution in the furnace of boiler is affected by a lot of
factors, such as fuel types, combustion mode, furnace shape and so on. Usually, it is very difficult to accurately predict the
heat load distribution in the furnace of boiler. This paper introduces a method for determining the heat load distribution in the
direction of the width in the furnace of ultra-supercritical once-through boiler. Wall-tangentially combustion is the mian
combustion mode of the boiler. The outlet temperature of the pipe under a certain operating condition is considered as a
known condition. Combined with structural parameters of the boiler, hydrodynamic calculation of the water wall system is
implemented. The pressure drop calculation model is established. The flow characteristics of the water wall system and the
heat transfer characteristics of boiler furnace are studied. Then, the resistance, pressure drop and flow of the water wall can
be easily determined. According to the results of the hydrodynamic calculation, the heat load distribution in the direction of
the width of the water wall is obtained. Based on this calculation, the model of the heat load distribution is established. Then,
another condition is calculated and analyzed under this model. The results show that the method for determining the heat load
distribution proposed in this paper can accurately reflect the distribution of the total endotherm of each tube along the width of
the furnace. The results of the paper can be applied to boiler safety analysis.

Key words : ultra-supercritical ; wall-tangentially; furnace; heat load distribution
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