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Performance Evaluation of a Hybrid Dust Collector for Removal

of Airborne Dust in Urban Railway Tunnels
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Abstract Urban railway tunnels are polluted by resuspension of deposited bottom dust or newly generated wear dust.
A hybrid type dust collector consisting of a baffle and an electrostatic precipitator was developed to remove these types
of airborne dust when trains are running in the tunnel. Since dust collection efficiency of the hybrid dust collector is
inversely proportional to the airflow rate, the relationship between airflow rate and dust collection efficiency was exper-
imentally investigated for two baffle models. Collection efficiencies for dust larger than 0.5 pm for the hybrid dust col-
lector model A1, operated at 3.4 m/s, were greater than 30%; those for the hybrid dust collector model A2, operated at
4.7 m/s, were higher than 20%. When the applied voltage was 13 kV, the amounts of PM, collected with model A1 and
model A2 dust collectors were estimated at 253 pg and 242 pg per hour, respectively.
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Fig. 1. Schematic of experimental setup for testing of (a) pressure drop, and (b) collection efficiency of the hybrid dust collector.
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Table 1. Relation between airflow velocity and pressure drop for dust collectors.

Airflow velocity [m/s] Pressure drop [Pa]
Baftle model Al 3.48 480
Baffle model A2 4.88 250
Baffle model A1 + ESP 343 510
Baffle model A2 + ESP 4.68 310
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Fig. 2. Size distributions of ambient particles and aerosolized Arizona dust A4 at both upstream
and downstream locations from dust collector.
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Fig. 3. Relationships between airflow velocity and pressure drop for baffle, electrostatic precipitator, and hybrid dust collector.
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Fig. 4. Particle collection efficiency curves for baffle models Al and A2.
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Fig. 5. Particle collection efficiency curves of hybrid dust collectors.
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Fig. 6. Particle mass size distributions in the underground railway tunnel from Woo et al. [13].
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Table 2. Amount of dust collected by the hybrid dust collectors for 1-hour operation.

Applied voltage (kV) Amount of PM (1g) Amount of PM; 5 (ug)
11 214 107
Baftl 1 Al + ESP
saflle mode S 12 231 124
(inlet velocity 3.43 m/s)
13 253 140
11 165 83
Baftle model A2 + ESP
. . 12 200 105
(inlet velocity 4.68 m/s)
13 242 127
= 7
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