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ABSTRACT: A 3D coupled mathematical model of 1 000
MW ultra-supercritical tower boiler was established. Based
on the design parameters of the boiler, the model calculated
the flow and heat transfer process of the boiler in operation.
The model was used to simulate different load conditions of
the supercritical boiler. The boiler maximum continuous
rating (BMCR) condition, 75% BMCR condition and 50%
BMCR condition were selected to explore the heat transfer
during peak shaving operation. By analyzing the
temperature and heat flux distribution in the furnace and the
temperature distribution in the tube and on the water cooled
wall, it is found that the temperature and heat flux change of
the BMCR, 75% BMCR are in the similar trend while the
temperature change of the 50% BMCR is irregular, and the
heat transfer deterioration is prone to occur in the spiral
water cooled wall region.
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Tab. 1 Fuel consumption in different load conditions
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NI E/MW 2412.4 1910.8 1328.1
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Tab. 2 Entrance conditions for three operating
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Tab. 3 Summary of Combustion Calculation Models

conditions
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BMCR 18.2  30.6 51.1 355 90 340
75%BMCR 17.6  23.1 51.6 35.7 90 320
50%BMCR 134 184 40.0 27.7 90 300
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Fig. 3 Schematic diagram of water wall four-wall
expansion
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3 ZREWR

TR EAN R S RIS AT AR oA,
EE PN |EPYaYiet 1 TIN ) e Bi NI a = 11]
(IR RE LA R IR BEAT 0 M, I 4 4 O A R A
T, 2 Hr ) 7K VA B A B AN TSR ) 20 AT AR A

K6 AP 7 530 Jlé o 1 PRTHT A i PR B 20 AT
AR L oA b T4 PR DU A 0 B ##k e Ty O
HAP AT A2 R T T T 45 4, DA 7 45
ATV 338 28 7 M i 47l P AT R LR

MEEAR A R, AR B2 B AR R 0 73
AHE R, #AR TR PO, 2 a2, fE
AT IR, AR IR . DUPsE L

BRI
(Wim?)

(c) 50%BMCR

(a) BMCR

K6 mHEMARKNRAEEZSHEE
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