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Fig.1 Geometric and structural schematic diagram of cyclone reactor
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Fig. 6 Velocity vector distribution diagram of various cross-sections inside the cyclone reactor
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Fig. 23 Total pressure distribution curves for different Z-sections
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Fig. 24 Pressure distribution at the center section of X=0 at different gas velocities

FREMIR ; @ R RERE [P

s A DA VT DX Rz s P E 1) T 246 4,
M BB ) ) 45 R 5 A SR AT . e XL
SN i B A 55 1 1 108 o 2 4 1R, A Ak

BT R4 5 A5t b B AR A — E AN
Y5 M, AT aE I Fluent 7 4 T RUIMAYCE- 372 (Area—
Weighted Average )73l 353 A FURTH A S AR
ENEPN S O VA IEN S R I E I W N



2026 4E2 A% 1

Jr PR BN AR B TS LA DTS <111 -

T B LB AN [R] AT He R A AR AR A B
VB £ i 25 B .

R OAIEDEEE T AR (E

Table 1 Pressure drop values at different speeds
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Fig. 25 Pressure drop at different gas velocities
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Research on flow field simulation and optimization of cyclone reactor
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3. Shenyang Aluminum Magnesium Design and Research Institute Co. , Lid. , Shenyang 110001, China)

Abstract: This article innovatively proposes the design concept of a cyclone reactor based on the structural
characteristics of the cyclone separator in the suspension preheating equipment of cement plants and the
characteristics of the high sulfur bauxite roasting reaction, and applies it for the first time in the experimental study
of desulfurization in high sulfur bauxite roasting. The calcination desulfurization reaction in this reactor belongs to
"suspension calcination", with particles in a good fluidized motion state, high gas-solid mass and heat transfer
efficiency, and high desulfurization efficiency. This study analyzed the velocity and pressure field distribution
inside the reactor through numerical simulation. Fluent software was used to simulate the unipolar cyclone reactor,
focusing on the distribution laws of tangential, axial, and radial velocities, as well as the changes in static
pressure, dynamic pressure, and total pressure. The results indicate that the tangential velocity reaches its peak in
the contraction section of the snail shell region, while the axial velocity exhibits a bimodal distribution in the snail
shell region, effectively prolonging the residence time of particles; The static pressure distribution shows the
characteristics of low center and high sides, and the dynamic pressure distribution is similar to the tangential
velocity. The total pressure distribution is generally consistent with the static pressure; As the gas velocity
increases, the pressure drop loss gradually increases, and the greater the velocity, the more significant the change
in pressure drop; While ensuring reaction efficiency, priority should be given to using lower gas flow rates to
reduce energy consumption. This study provides a theoretical basis for optimizing the design of cyclone reactors,
which helps to improve the desulfurization efficiency of high sulfur bauxite and reduce production costs.

Key words: high sulfur bauxite; cyclone reactor; suspension roasting; numerical simulation; flow field analysis;

pressure drop optimization



