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A Study on the Development of Water Particle Spraying Drone
System for Reducing Fine Dust in Construction Site
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Abstract In this paper, a drone-based water fog spraying system was investigated for its effectiveness
in reducing fine dust at urban construction sites. A nozzle with a diameter of 200m was used to
determine the distribution of differential fractions with a diameter of about 10 under a pressure of 8
to 15 k. The result of the simulation analysis shows that the outlet pressure of the nozzle was 7.83 I,
and the total flow rate was 1.03 liter at 1,000 RPM. The outlet pressure was increased proportional to
the rotation speed of the motor. The integrating flow rate of the nozzle was 1.42 liter at 2000 RPM. The
BLDC motor was driven at 1,000 RPM, resulting in a maximum outlet pressure of 5.51 M and a flow rate
of 0.69 liter/min at the nozzle. The outlet pressure and flow rate were increased with the rotational
speed of the motor. The flow rate was more than 1.00 liter/min for the nozzle, and the outlet pressure
of more than ten M at 2,500 RPM. Therefore, these results suggest that it is possible to establish a water

fog spraying system using drones.
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Fig. 2. Photo of (a) spraying drone and schematic
design of (b) spraying width
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Where, Qpump [ /min] denotes flow rate of pump,
Voump [{] denotes displacement of pump and
Npump [RPM] denotes rotation speed of pump

| O 4

_ Vpump pump
Tpump - ot [N' ’ITL} (2)

Where, Tpump [N'm] denotes torque of pump,
Voump [£] denotes displacement of pump and
Ppump [N/mm?®] denotes pressure of pump
T X N
_ Lpump pump
VV;)ump 9.55 [ m (3)

Where, Woump [W] denotes power of pump
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Fig. 3. Photos of (a) piston pump and (b) T-motor
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[0 /min] denotes flow rate of pump and Ppump

[N/mm?®] denotes outlet pressure of pump
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Fig. 4. SimulationX modeling for water fog spraying
system using multi-nozzles

Table 1. Simulation parameters for spray system

Parameter Unit Value
Tank pre-fill pressure MPa 0.1
Pre-fill temperature C 20.0
Water tank volume 0 10.0
Displacement of pump nl/rev 1.0
Rotation speed RPM 1,000
Hose diameter m 3.0
Hose length i 550.0
Pipe diameter mn 7.0
Pipe length mn 700.0
Number of nozzles EA 6
Nozzle diameter mn 0.2
Nozzle length mn 40.0
Nozzle cross-section - Circular

10 § &% B304 10870 & BARE ZARIEL
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RPMollA ZHzb 10.65, 13.85, 17.40, 21.31 181
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Fig. 5. Simulation analysis results of water fog
spraying system using multi-nozzles
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Fig. 6. Experiment setup for flow rate and pressure
testing
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