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A Study on the Application of Drone to Prevent the Spread of Green Tides
n Lake Environment
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Abstract Recently, water shortages have occurred due to climate change, and the need for water management of agricultural water
has increased due to the occurrence of algal blooms in reservoirs. Existing algae prevention is operated by putting many people on
site and misses the optimal spraying time due to movement through boats. In order to solve this problem, it is necessary to block
contamination in advance and move within time to uniformly spray complex microorganisms uniformly. Control drones are used for
pesticide spraying and can be applied to algae prevention work by utilizing control drones. In this paper, basic research for the
establishment of a marine control system was conducted for application to the reservoir environment, and as one of the results, the
characteristics of a drone nozzle, a core technology that can be used for control drones, were calculated. In particular, it was found
that the existing agricultural control drones had a disadvantage that the concentration was non-uniform within the suggested spraying
interval, and to compensate for this, nozzle positioning and nozzle spraying uniformity were calculated. Based on the experimental
results, we develop a core algorithm for establishing an algal bloom monitoring system in the reservoir environment and propose a
precision control technology that can be used for marine control work in the future.
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Fig. 1. Velocity of uniformly accelerated motion
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Fig. 2. The Force Acting on The Nozzle of The Drone
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Table 1. Specifications of nozzles used in existing pest

control drones

Division Contents
Manufacturer Teejet
Nozzle type VP110015

Spraying speed [m/s] 1
Nozzle Angle [6] 120 110 80

08 06 04 02 00 02 04 06 oslml

Fig. 3. Spray Spacing by Nozzle Angle
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Table 2. Effective spraying interval according to the type of
drone aircraft.

Type of Aircraft UAV1 UAV2
Liquid Weight [L] 10 16
Maximum distance

between Motor 1407 1628

[mm]
Number of 5 5
Nozzles [EA]
Gap between
Nozzles [mm] 31 407
Initial Velocity [m/s] 0.389725 0.389725
Nozzle Angle [#] | 120 | 110| 80 | 120| 110 | 80
Effective Spraying | 1919|1549/ 1781 | 2143| 2113| 1884
Interval [mml]
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042 Table 4. Calculate the Initial Velocity of the Nozzle by Angle
of the Drone
. Type of Aircraft UAV1 UAV2
% Nozzle Angle [6]] 120 | 110 | 80 | 120 | 110 | 80
g Minimum Initial
g ) 1.42811.605|2.617| 1.901 | 2.136| 3.479
§ Velocity [m/s]
[}
V. Z8
0
-1.500 -1.000 -0.500 0.000 0.500 1.000 1.500
UAV1 Effective Spray Interval [m] 2 =dAe Y Eokd E851 e A =
5 283t mx %A B AA ZoplA 282 9
Fig. 4. Concentration of the Effective Interval of the 110 e WA 2829 Ax Fa7tEd U 9443 5=
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Table 3. Calculate the Height of the Nozzle by Angle of the 71&9] HHA ER2o] dukrow A}%S}jl 9}—5—
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Qe 48E Ftol w2o AlZ Wl e s
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EEo 28 159 3mE V|FoE »E 4xE &
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