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Influence of secondary air jet and bed materials size of circulating

fluidized bed on the fluidization characteristics

ZHANG Yao,LIN Chen, YU Juan,FENG Fan,ZHANG Zhongxiao
(School of Mechanical and Power Engineering ,Shanghai Jiao Tong University ,Shanghai 200240, China )
Abstract: The formation control of NO, is related to fluidized bed fluidization characteristics and gas —solid flow, and the cold state
test can more directly reflect the gas—solid flow state and fluidization effect, so the results of the cold state test can provide reference for the
parameter selection of the reaction thermal experiment of fluidized bed denitration. Previous researches mostly used narrow screening
bed material particles,and mostly focused on the traditional wall type secondary air arrangement. Few scholars comprehensively studied the
penetration performance of secondary air arrangement in the center and its influence on the fluidization characteristics of the furnace.
Therefore , the influence of central secondary air distribution and bed material with wide and narrow screening on fluidization characteristics

was studied on the cold experimental bench of circulating fluidized bed. The dimensionless residual temperature , material circulation rate
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and apparent particle volume fraction were used to quantitatively describe the secondary air penetration, material circulation efficiency and
particle concentration distribution. The experimental results show that the particle concentration near the jet height increases with the in-
crease of the secondary air jet. When the secondary air injection height is 15 ¢m,in the dense phase area below 35 c¢m,the larger the pro-
portion of secondary air is, the more obvious the increase of particle concentration is. The penetration performance of the secondary air
jet can be effectively improved by increasing the proportion of secondary air jet,increasing the velocity of the secondary air jet and impro-
ving the jet position of the secondary air jet. When the injection height of secondary air is 5 ¢m from the bottom of the furnace, the jet pen-
etration rate is 0.4; When the injection height is 15 c¢m, the jet penetration rate is 0.84. When the injection height continues to rise by
10cm, the jet penetration rate reaches 1.0. The reason for this phenomenon is that the closer to the bottom of the furnace is,the greater
the concentration of the bed material particles is,and the secondary wind resistance increases sharply. With the decrease of the average
particle size of the narrow screening bed material , the overall pressure drop in the furnace increases,and the pressure drop tends to be sta-
ble at a higher position in the furnace,and the circulation flow rate of the material also increases. This indicates that more particles can
be carried out of the furnace along with the uplift of fluidized wind and enter the separator to participate in the circulation outside the fur-
nace. Different from the narrow sieve bed material , the proportion of fine particles in the bed material determines the furnace pressure
drop, particle concentration distribution and material circulation rate of the wide sieve bed material. The higher the proportion of fine parti-
cles is,the greater the pressure drop in furnace and the circulating flow rate of materials are. In wide screening,the particle concentration
distribution and material circulating flow rate of bed materials with large average particle size are not necessarily small,because under the
experimental wind speed, particles with particle size less than 300 pm are more likely to be carried to the furnace outlet along with the elu-
triation action of fluidized wind. The higher the proportion of these fine particles is,the greater the particle concentration distribution and
the material circulation rateare. Coarse particles tend to concentrate at the bottom of the furnace.

Key words:: circulating fluidized bed ;fluidization characteristics;cold test;secondary air jet;bed materials size
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Fig.1 Schematic diagram of cold-state circulating

fluidized bed experimental system
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Fig.2  Apparent particle volume fraction in the

longitudinal direction under different SAR
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Table 1 Size distribution of wide distributed particles
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