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Abstract : Using the CFD method, the pressure drop in 6 cyclone dust collectors of different shape were calculated. And the
results were compared with results of the conventional theories. Equations of Shepherd and Lapple (1939, 1940), First (1950),
Alexander (1949), Stairmand (1949), Barth (1956) were used in the theoretical calculation. In CFD calculations, we used standard
k-epsilon model for analysis of turbulent flow, fluid is 25 C air, the velocity at inlet is 10 m/s and the temperature is 25 C. In
CFD analysis results, the pressure distributions along the flow showed similar patterns in different cyclone shapes. But the
pressure drop distributions estimated on the conventional theories had big difference in different cyclone shapes. Only First’s

theory and CFD analysis showed similar results.
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Table 1. Cyclone standard designs
Source Recommended duty D a/D b/D De/D S/D h/D H/D B/D
Stairmand (1951) High efficiency 1 0.5 0.2 0.5 0.5 1.5 4.0 0.375
Swift (1969) High efficiency 1 0.44 0.21 0.4 0.5 1.4 39 0.4
Lapple (1951) General purpose 1 0.5 0.25 0.5 0.625 2.0 4.0 0.25
Swift (1969) General purpose 1 0.5 0.25 0.5 0.6 1.75 3.75 0.4
Stairmand (1951) High throughput 1 0.75 0.375 0.75 0.875 1.5 4.0 0.375
Swift (1969) High throughput 1 0.8 0.35 0.75 0.85 1.7 3.7 0.4
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Figure 2. Schematics of each case.
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Table 2. Model and boundary conditions in CFD analysis

Computational conditions
Isothermal (25 C)
Standard k-epsilon

Heat transfer
Model

Turbulence

Turbulence numerics First order

Advection scheme High resolution

Fluid Airat25 C
Boundary conditions
Inlet 10 m/s
Outlet Relative pressure (0 Pa)
Wall No slip wall
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Figure 3. Pressure distribution of each case.
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Table 3. Comparison of theoretical and computation analysis (unit : Pa)
Case CFD Shepherd and Lapple (1939) First (1950) Alexander (1949) Stairmand (1949) Barth (1956)

Case 1 178.85 377.63 182.30 325.22 308.82 319.09

Case 2 206.37 545.20 269.31 503.85 426.49 480.95

Case 3 207.54 472.03 223.02 406.52 326.99 396.81

Case 4 212.26 472.03 233.17 406.52 331.42 409.13

Case 5 236.26 472.03 227.87 348.60 185.77 333.08

Case 6 216.69 469.91 234.39 347.05 196.41 334.20
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Figure 4. Graph of each case results.
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