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Abstract; Currently,the prediction of the heat transfer distribution of the water wall in the furnace is
mostly based on the given wall temperature boundary condition in three-dimensional CFD numerical simu-
lation of coal-fired boiler. However,this method cannot reflect the impacts of boiler operating conditions
on the wall heat transfer and wall temperature distribution. A calculation method of the wall heat transfer
based on the heat balance relationship between the boiler flue gas side heat release and steam water side
heat absorption is proposed. The physical significance and evaluation method of the wall heat transfer coef-
ficient are discussed emphatically. The research results show that the wall heat transfer coefficient is large-
ly determined by the slagging condition of furnace wall, so that its value can be determined in accordance
with the heat transfer coefficient of the slag layer on the wall. The key factors affecting wall heat transfer
are reasonably reflected in the calculation process by the method introduced in this paper, and a reasona-
ble balance is maintained between model complexity and engineering applicability. The combustion and
heat transfer distribution of a 320 MW boiler are numerically simulated by using this method, and the
predicted results of heat absorption of water wall agree well with the boiler operation data.
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Fig. 1 Schematic diagram of the boiler burner and

heating surface arrangement
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Tab. 1 Elemental analysis and industrial analysis

data for coal

TLRIH/ % Tl #r/ %

Co Hy O, N, S, A M, Va

63.24 4.08 8.46 0.75 0.81 15.16 7.50 28.63
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Tab.2 Main operating parameters of boiler

E I BoOE
AR/ h ! 123.5
AR 1.235
X/t h! 1278.5
— K % 23.6
TN % 61.4
HRIRRER %o 15.0
— KRR/ K 350.0
ZIRRUR/K 611.0
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Tab. 3 Boiler feed water and main steam parameters

E ¥
ot SEh A VRN 1065
PRSI/ - h ! 9265
457K 41/ MPa 20.30
154 JE J1/MPa 19.91
F:FEIKJE S1/MPa 18.54
K/ K 534.0
FZERIRE/K 816.0
FHGRIRIE O JE 1/ MPa 4.53
PRI O K F1/MPa 4.30
R O 28RIREE/K 618.8
TR 1 A Z80RIR /K 816.0
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Fig. 2 Schematic diagram of boiler wall heat

transfer process
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Fig. 5 Furnace wall heat flux distributions
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