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Abstract

In this paper, the high-temperature dust removal and separation performance of cyclone separa-
tor is numerically studied, and the effects of inlet velocity, temperature, particle density and shell
thermal boundary conditions on the dust removal efficiency of cyclone separator are explored.
The results showed that when the inlet flow rate was constant, the separation efficiency decreased
by 8.62% at 900 K compared with 600 K. When the temperature is constant, the separation effi-
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ciency increases by 15.28% when the inlet flow rate is 25 m/s compared with 5 m/s. When the in-
let conditions remain unchanged, the 2800 kg/m3 gypsum is 23.34% higher than the 600 kg/m3
new ash. Under the non-adiabatic condition of the shell, the temperature increases radially from
the inside to the outside, and the separation efficiency is 13.15% higher than that under the adia-
batic condition of the shell, but this difference will increase to 27.02% when the temperature ex-
ceeds 800 K.
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Figure 1. The sketch of cyclone separator model
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Table 2. Physical properties of air at different temperatures
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Figure 2. Grid independence verification
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Figure 3. Comparison of cyclone separator test and simulation
results
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Figure 4. Relation between separation efficiency of cyclone separa-
tor and inlet temperature under different inlet flow velocities
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Figure 5. Tangential velocity and axial distribution under different inlet velocity
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Figure 7. Tangential velocity distribution at different inlet temperatures (adiabatic)
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Figure 8. Tangential velocity distribution at different inlet temperatures (non adiabatic)
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Figure 10. Axial velocity distribution at different inlet temperatures (non adiabatic)
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Figure 11. Temperature distribution at different inlet temperatures
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