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Numerical simulation of the performance of cyclone separator with

adjustable efficiency in CFB boiler
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Abstract: The holes are opened at the center point 50 cm away from the top of the conical cylinder on the inclined plane of the cyclone
separator.The opening in the inlet direction of the cyclone separator is named as 0° hole which is rotated 90° clockwise from the inlet di-
rection of the cyclone separator,,and named as 90° hole, 180° hole and 270° hole, respectively.The separator efficiency is adjusted by intro-
ducing interference wind into the opening of conical cylinder of cyclone separator, but the influence of the interference wind on the pressure
drop of the cyclone separator is unkuown.In order to study the effect of the interference wind on the whole performance of the cycle inclu-
ding pressure drop,separation efficiency and bed temperature change,and get the best opening scheme, the pressure drop characteristics of
a 300 MWe CFB cyclone with adjustable separation efficiency were studied by numerical simulation in this paper.Firstly, the pressure drop
at different inlet velocities was simulated without interference wind,and the results were compared with the calculation results of empirical
pressure drop model.The results show that the pressure drop increases with the increase of inlet velocity, and the simulation results are
in good agreement with Chen—Shi model.Then the pressure drop is simulated when the inlet velocity is 7.48 m/s and the interference wind
speed is 10,20 and 30 m/s at 0°,90°,180° and 270° holes, respectively.The results show that the pressure drop decreases with the in-
crease of the interference wind speed in the 0° and 90° holes,and the pressure drop first increases and then decreases with the increase of

the interference wind speed in the 180° and 270° holes.Combined with the variation of bed temperature when the interference wind is intro-
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duced into different holes, it can be considered that the 90° hole is a better reconstruction scheme.

Key words : circulating fluidized bed ; cyclone separator; CFD simulation ; pressure drop
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Fig.1  Structure and grid of cyclone separator in CFB boiler
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adjustable separation efficiency
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Table 2 Proximate and ultimate analysis of design coal for thermal calculation
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Car H, Ou Ny Sur Au M, Ve FC,, (MJ - kg™)
45.67 3.33 4.54 0.90 0.53 32.73 12.30 21.79 33.18 15.52
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