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Abstract

Particulate matter (PM) is one of the major indoor air pollutants especially in the subway station in Korea. In or-
der to remove PM in the subway station, several kinds of PM removal system such as roll-filter, auto-washable air
filter, demister, and electrostatic precipitator are used in the air handling unit (AHU) of subway stations. However,
those systems are prone to operation and maintenance problems since the filter-regeneration unit consisting of elec-
trical or water jet parts might malfunction due to the high load of particulates unless the filter medium is periodicaly
replaced. In this study, the use of axial-flow cyclone was proposed for particulate filter unit in the AHU for its low
operation and maintenance cost. Novel shape of axial-flow cyclone was designed by using computational fluid dyna-
mics (CFD). The shape of vortex vane was optimized in terms of pressure drop and tangential velocity. In addition,
CFD analysis was validated experimentally through the pressure drop measurement of mock-up model. We found
that pressure drop and tangential velocity of fluid through the axia-flow cyclone was significantly affected by the
rotating degree of vortex vane and the numerical prediction of pressure drop agreed well with experimental measure-

ment.
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Figure 1. Basic design of axial-flow cyclone.
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Figure 2. Type of vortex classifier.

Figure 3. Mock-up model of axial-flow cyclone.
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Figure 4. Inlet-outlet assembly for pressure drop measurement.
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Table 1. Pressure drop and tangential velocity (inlet velocity
=2.5m/s).

Case Pressure drop (Pa) Tangential velocity (m/sec)
Al 85 125

A2 68 129
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(a) Case Al

(b) Case B1

Figure 6. Velocity vectors at 50% span for case A1 and case B1.

Table 2. Numerical and experimental pressure drop between
A and C.

Inlet Pressure drop (AP)
velocity Numerical estimation Experimental data
(m/sec)
(Pa) (mmH,0) (Pa) (mmH,0)

12 47.93 4.89 46.43 4.73
151 74.98 7.65 76.42 7.79
1.82 107.59 10.97 106.57 10.87
2.28 167.41 17.07 161.97 16.52
25 202.11 20.61 194.73 19.86
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Figure 7. Experimental and numerical data of pressure drop
change with inlet velocity.
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