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Abstract

This study compares the results of collection efficiency of difference gas temperature in cyclone dust collector. The
previous researcher's experiment results were used to confirm the reliability of CFD(Computational Fluid Dynamics)
model. Based on this verified CFD model, we extended the analysis on the cyclone dust collectors. In CFD study, we
used RNG k-epsilon model for analysis of turbulence flow, fluid is air, the velocity at inlet is 10 m/s, the temperature
of air is 20 C, 100 C, 200 C, 300 C, 600 C and 1000 C. As the temperature decreases, the average velocity of
outer vortex and collection efficiency is increased, showed the highest collection efficiency at 20 C. It can be inferred
smooth flow in cyclone dust collector is difficult because air viscosity increases as temperature increases. The power
required at 1000 C is almost 18 times greater than that of 20 C to get the similar collection efficiency.
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Fig. 1. Schematic of Cyclone Dust Collector.
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Table 1. Dimensions of Stairmand High Efficiency’s Design.

D a/D b/D De/D S/D h/D H/D B/D
Rate 1 0.5 0.2 0.5 0.5 1.5 4.0 0.375
D a b De S h H B
Dimension(m) 0.5 0.25 0.1 0.25 0.25 0.75 2 0.1875
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Experiment, 1990; Barth' Theory, 1956).
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Table 2. Models and Boundary Conditions for CFD Analysis.

Computational Conditions

Turbulence Model

RNG k-epsilon

Discrete Phase Model

Materials

Air

Ash (2000 kg/m3)

Boundary Conditions

Inlet 10 m/s
Outlet 0 Pa (Gauge Pressure)
Dust Box DPM Condition : Trap
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Fig. 3. Collection Efficiency of Each Temperature.
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Table 3. Reynolds Number of Each Temperature.

1,000 C 600 C 300 C 200 C 100 C 20 C
Reynold number 7,617 14,191 28,314 39,108 58,739 89,644
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Table 4. Average Velocity of Outer Vortex about Each Temperature.

1,000 C 600 T 300 C 200 C 100 C 20 C
Average Velocity 8.31 9.34 10.55 10.66 10.81 11.08
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Fig. 4. Velocity Contours of 6 Case about Each Temperature
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Table 5. Comparison of Power.
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