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38 m/54 m高循环流化床床内流体动力特性研究

胡南，王巍，姚宣，杨海瑞，吕俊复

清华大学热科学与动力工程教育部重点实验室

摘要： 

利用白马电厂300 MW循环流化床(circulating fluidized bed，CFB)锅炉现有的结构和设备，搭建提升管内径240 
mm，高度分别为38和54 m的循环流化床冷态实验台，研究提升管高度、系统物料量及流化风速对物料浓度分布

的影响。实验结果表明，当风速大于临界风速时，上部气固流动达到饱和携带状态，炉膛高度及床料量不会改变上

部气固浓度和循环流率的大小。但高度增加后达到饱和空隙率的临界床料量增加。对于正在研发中的炉膛高度为54 
m的600 MW超临界循环流化床锅炉，该结果表明只需要适当增加系统床料量，就可以得到足够高的循环流率，满

足炉膛上部和循环回路中受热面布置得要求。 
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Study on Gas-solids Flow Properties in the 38m/54m Riser of Circulating Fluidized 
Bed

HU Nan, WANG Wei, YAO Xuan, YANG Hai-rui, Lü Jun-fu 

Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, Tsinghua University 

Abstract: 

With the equipments in Baima 300 MW circulating fluidized bed (CFB) boiler Demonstration Power 
Station, a cold CFB test rig with a riser of 240 mm in inside diameter and 38 m and 54 m respectively in 
height was built to investigate the influence of operating conditions, such as riser height and solids 
inventory, on the axial voidage profile along the riser. The results showed that when the gas velocity 
exceeded the transport velocity, the voidage of top-dilute section reached saturation carrying capacity 
and the solids circulation rate and solids concentration of top-dilute section did not change with the 
height of the riser nor the solids inventory, but the critical solids inventory for saturation carrying 
capacity increased with the height. For the 600 MW supercritical CFB boiler in development with 54m 
furnace in height, a modest accretion in bed inventory could maintain the solid circulation rate high 
enough, and meet the heating surfaces located in the top furnace and in the circulation loop.
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