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Flow control of air blowing and vacuuming module using Coanda
effect
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Abstract The efficiency of railway track cleaning vehicle for eliminating fine particulate matter (PM10 and PM2.5)
in a subway tunnel depends strongly on the structure of the air blowing and suction system installed under the train.
To increase the efficiency of underbody suction system, this paper proposes a novel method to use the Coanda effect
for the air blower and dust suction module. In particular, through Computational Fluid Dynamics (CFD) analysis, the
flow control device induced by the Coanda effect enables an increase in the overall flow velocity and to stabilize
the flow distribution of the suction module at a control angle of 90°. In addition, the flow velocity drop at the edge
of the air knife-type blower can be improved by placing small inserts at the edge of the blower. Those 4 modular
designs of the dust suction system can help remove the dust accumulated on the track and tunnel by optimizing the

blowing and suction flows.
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Fig. 1. Dust collecting vehicle for subway tunnel
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Fig. 2. Working schematics of air blower and suction
system
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Fig. 3. Modular design of dust intake structure for the
railway tunnel vacuuming vehicle; (a) four
modular configuration and (b) suction and air
knife-based blowing components
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Table 1. Summary of variables in analysis
Variable Value
Particle size (p41m) 1, 10, 100
Particle material Fe
Nozzle height (mm) max. 200

less than 10°
1~2

Nozzle angle (Degree)

Suction flow rate (m’/s)

Air knife blow rate (m3/s)

max. 3
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