455% 456 M 2AHAE VoI55  No.6
2026 4F 6 A THERMAL POWER GENERATION Jun. 2026

DOI: 10.19666/j.rlfd.202509060

AT 4R SEAAGIKR £ R 2B
48 4p AR AL A R

FXREL mFXL, ggE? BRERL & M2
(1. b KA MRS, #Adb KX 430061;
2. P HERFHERBESKREAALBE T EEHE, b XX 430074)

K] E] [8®)] AFRBPEKATEHTAEYR LB BRI RER TR ALK Rh, AL
660 MW W A 438 A5t %, RBAEL G, FLEEHAEMBEAINZERL %}%Eﬁ
%o (771 £ 100%. 70%. 50%F= 30% 5 #7 T Afsb bk 5% b T4 stk o dr, [ %R]
ZRE: BRINVEBEACTEZH M SEELINRE DT 3.9%, KAFTHEHETY RRE
BARALE . B AAH 100%% E 70%, 40 T EME-FHEE TR 14787 K, Mk
WAL TF M5 69.37K, @A RMELE; £30%R#A T, $%IILTEREEBMAR NOHRRS#
571 # 0.051 2%7A= 0.044 4%, A& T 41 T 20649 0.093 3%4= 0.078 6%, HALKF K e B
Dy T MBATAYZ MG TMBER R A AK R LR AR, b 5B R TEE.
CO, Fo NOK UM = )2 Z 4 R2¥ K T 0.96, [ ) %57 5T A £ 4k AL A8 1K 7 47
BATHRAL 5 A ST AL F I
[x # 8] KRR, 2R A; Bk, ATHEZER%

[SIAAIIEN] TEE, $F L, SR, F. A T2 RERQGIK R EABR LB RAY BB MF R[] #H K&,
2026, 55(6): 154-163. WANG Zhihao, HAN Xueyi, GAO Huanting, et al. Numerical simulation study of a low-load biomass gas
co-firing boiler optimized using artificial neural networks[J]. Thermal Power Generation, 2026, 55(6): 154-163.

Numerical simulation study of a low-load biomass gas co-firing boiler
optimized using artificial neural networks

WANG Zhihao!, HAN Xueyi!, GAO Huanting?, CHEN Xuanlong!, GONG Xun?

(1. Hubei Huadian Power Generation Co., Ltd., Wuhan 430061, China;
2. State Key Laboratory of Coal Combustion, School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: [Objective] To investigate the effects of biomass gas co-firing on combustion stability and in-furnace
parameters under low-load conditions, a 660 MW tangentially fired boiler was taken as the research object to carry
out the study. A stability index was proposed, and a combined approach of numerical simulation and artificial neural
network (ANN) was employed. [Methods] Comparative analysis was conducted between pure coal and co-firing
conditions at loads of 100%, 70%, 50%, and 30%. [Results] The results show that the deviation of the temperature
stability coefficient (Mt) under co-firing is less than 3.9%, indicating stable combustion at low load conditions.
When the unit load decreases from 100% to 70%, the average temperature in the main combustion zone drops by
147.87 K for pure coal and 69.37 K for co-firing, indicating a slower temperature decay. At 30% load, the NOy
volume fractions in the reduction and burnout zones under co-firing are 0.051 2% and 0.044 4%, which are lower
than 0.093 3% and 0.078 6% under pure coal combustion condition, with smaller fluctuations of other parameters.
Furthermore, an artificial neural network (ANN) model was developed to describe the complicated relationships
among in-furnace parameters, and the results show that the regression coefficients R=for temperature, CO; volume
fraction, and NOy volume fraction predictions are all greater than 0.96 in both pure coal and co-firing conditions.
[Conclusion] This study provides support for optimization and prediction of low-load operation in biomass
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gasification co-firing boilers.

Key words: low-load combustion stability; biomass gas; co-firing; artificial neural network
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Fig.1 Geometric model of the boiler and mesh generation

x 1 BERSH AL wi%
Tab.1 Coal quality analysis
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Tab.2 Composition of the biomass gas
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Tab.3 Model validation
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Fig.3 Stability index M for low-load combustion conditions
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Tab.5 Burner combustion characteristics
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Fig.10 Prediction results of the ANN model for low-load
pure coal working conditions

® 7 RATEMRSIBE PRI N THEMEIEE
Tab.7 The ANN model for the low-load biomass gas co-

firing boiler
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Rt 2 2= 5 3
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Tab.8 Prediction parameters of some models
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