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新型窑炉燃烧器的数值模拟与实验研究

唐倩，王晓琴，裴林清，张元勋

机械传动国家重点实验室(重庆大学)

摘要： 基于两相流随机分离模型和流场组织原理，设计了一种新型窑炉燃烧器。气相模型采用Eulerian方法、煤

粒相采用Lagrangian方法，对新型窑炉燃烧器流场特性进行数值模拟，研究燃烧器结构、煤粉粒子粒径、配风比

对燃烧器温度场、速度场、碳氧化物、燃烧效率的影响。结果表明，煤粉粒径的增大使炉膛温度场升高，但过小的

煤粉粒径也会使温度得到加强；二次风采用旋流喷入，强化了气相流的混合效果；同时三次直流风有效地防止炉壁

的高温腐蚀和降低了壁面的结渣。对设计的新型窑炉燃烧器进行热态温度场实验研究，实验结果与仿真结果吻合。
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Numerical Simulation and Experimental Study on A Novel Kiln Burner

TANG Qian, WANG Xiaoqin, PEI Linqing, ZHANG Yuanxun 

State Key Laboratory of Mechanical Transmissions (Chongqing University) 

Abstract: A novel kiln burner was designed based on two phase stochastic separation model and flow 
structure theory. Numerical simulation was developed on flow fluid characteristics of combustion through 
gas phase using Eulerian method and coal particle phase adopting Lagrangian method, it puts high 
emphasis to investigate the influence of combustor structure, particles diameter , air matching ratio on 
temperature, velocity, oxycarbide and combustion efficiency. The results show that temperature rises 
with particle diameter increasing, however, the minor particle diameter can also contribute to high 
temperature due to smaller apparent area. Turbulent motion and mixing degree between the gas-
particle phase is enhanced owing to secondary swirl air injection, and it can protect high temperature 
corrosion and alleviate the degree of inwall slagging by adopting direct-flow tertiary air. Moreover, to 
verify the effectiveness of the proposed novel kiln burner, hot-condition experimental study was 
performed, it shows a good agreement between simulation and experimental results.
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