el A EA Y AAA] 1=
e—mail-hyb665@kimm.re.kr

A Study on Development of Water Spraying System for
Suppressing Fine Dust and Activation Plan of the Drone

Young-Min Choi*, Young-Bog Ham*, Mojiz Abbas Trimzi**, Hong-Uk kim*, So-Nam
Yun*, Jung-Ho Park*, Jae-Goo Han*** and Young-Hyun Kim***

*Dept. of Thermal Systems, Korea Institute of Machinery and Materials
**Dept. of Plant System and Machinery, Korea University of Science and Technology
***Construction Industry Innovation Center, Korea Institute of Civil Engineering and

Building Technology
oF
n| A2 RS 93 water spraying systeme E2¢]| EAlstn, HZo 7S
e B A 2v] SHdA JF SRS HEAT =8 7|vke] ugk 3§45 o
% BLDC BB §Alste] 7120l £:814 wale] AAHth Water fog® W3] skl F7ke gule % 0.31
kWel 88 4xshH, 12S 22.2V 30,000 mAh HIE]Z] 9] F oL =] ol A o8 3
Al B8 $8ATHE T6%E FolEth AlEd ol REE F3to] 10 ¢ AAE

gom, oF 2500 RPMellA 12 #he] EZ ¢S 24819

ko

rlu

[\
>~
R
2
:<|>L_‘4
ofl
ot
e
i
&
L

1. M2 KL

T

2 = A%
Atk 1%HE A JiE PEE =2 gjsial
%x7] Ao R s gE Feld-g 7] (unmmaned aerial 7bss flek o] d9lE FaAstel ArpHow 1
vehicle, UAV) &= =& (drone) ©|2h= 8§02 AREE™ Rl 5 FAAE ARSI el m
oot @A EEL Aol fesl wgd  F AT 52 A8 gl o e viiuEs A
=7 o) 253 HE|FH (multi—copter) ] &40 o] S, AAlCA FHF ARl o2 A A
AN T 8EoFE AN T . =g =elEY
A BAE o] g e A VeEs
Ao g galale] RS HipAE 3Ee - 2. Water spraying system
foz =] fragol wet vieelli= 2007) o3
= 7H e s ARent1-3]. = V] A

> o
-,
A
=2
X

S

>
oo
i

ls

ol
2
oo
Mo
;

T e #Ba £ 10 L
gojx= gzt AdE A% A, uw e ek HAE =2 ZE= Hd BEE o] 0.5 e 2
= =

3, YAAE=ZE
Hqg-e 7VFset A% HEUt ayErh EE P Y 92E 3
COVID-197F A=H o2 Site]= AldA &S 9% Z(P1, JANUS) 7} ARE-ERl o, B 58 RE= 24V
2 R olojHTH4-6]. & Al 1Ad 9 BLDC RE (U8 II, T-MOTOR) 7} AF-&= itk Hz o] &+
AL 5 A A A AE 918 water fog Yol A& T 1/4914] gto] =2 o]ojA|H, 67449 w53} AAH 7}

- 114 -

a2y 13 2], 71AF-A 9.8 kg, A o]F T 24.9 ke,
o] WhAl-& =2(E610S, EFT) o] AL

Al AgketA] dor, Ao BEE 9 10 W7bA] 7Hstol



2021 d A=y aes] £ et EeTy

wEE WL VS Al water fog BASI] Alstel AW % HEL0.16 0/R2A F 096 (/3 frol s,
200 mo.z AT, 7 1% BAFEE o 0.15 (/%o]
#, 5,000 m BAES FARES n¢t B A FFAF

5 1.0 /2o Aolsdn. O

=

i
2z % g
] o é -
pump

w4 83

o

4 232

T e e

[2¥ 2] Water fog spraying system using multi—nozzle by
SimulationX

[3% 1] Simulation parameters for spraying system

B _ Parameter Value Unit
3. A ég-ﬂl’ ‘3-2 oz Tank volume 10 {
Displacement volume 1.2 m
Pipe diameter 25.4 mm
3.1 AH ALw|= Nozzle diameter 0.2 mm
B610S 2 Aol w2, 28hA] Ho) £4A7he 603 L Az
o]t} &}A|%k water spraying systems 744317 1»]3}04 of
3.9 keel F7b ol Ao, H SIE B2 K =& 7ke) 18§ A 28-S gate] QA 92k
7H«] =2 g (128 22.2V 30,000 mAh, Li—polymer) = W BLDC REZ A5 7|EAQl 554 mdlo] AA|
3Tk ] 031 kWJ NS ARy, B Aol AREE HE ]
Tgjar FHEel AYan g vy 4 (1) Fske] A3t oL R kol A 2490l SEICh whapA] Hala] =2 o8
. mf 76%2 Zo|Et} ABeold BdS Sakel 10 ¢
Power Consumption,,,,,, g(?lf (1) AAE 10 W ggHor FEilslz] st HESIGTE ok
AP, G 5 49, P o ], 10m gy 2300 VL 12 il 55 s 41,3 =
2 oHle) W o= BT o)ex ABF A A= o3
QEIO E/T’:Tro%;%%ﬁ:q@aiﬂ]o*%016kw ‘_H]GE = ‘l‘oo]\_—l E“’]"’] EEI_I7IJOE"—]H
. oo aro By = Fx1E o go|rt.
o2 eyttt BLDC 2EE 1.0 L/5F f3S gus] 9
o] WAl €4 1.2 me XY mAE HZE ok 1,000 I
RPMO.2 Ealokstul, ola), oF 0.15 kW d&o] Awwt}, el el 5 %?T];— e el s
TP, WX, A w98 €ESR
we}A] water spraying systemolA] & 0.31 kW A& &ko) (1] 13, A9, &3, 4 st ik °
2% =8 Y, =3 7]ees]A] Al 229 23, pp.

ZAdoR ArEn, B A AHgE e 279 %

- 9
i A4 1.33 kiWh % 24%2 A @t 1737181, 2021,

[2] G. Yun, M. Mazur, and Y. Pederi, “Role of Unmaned
Aerial Vehicles in Precision Farming”, Procedings of
the National Aviation University, Vol. N1(70), pp.
106-12, 2017.

[3] R. Clarke, “Understanding the drone epidemic”,
Computer Law & Security Review, Vol. 30, pp.
230246, 2014.

[4] M. Hasanalian and A. Abdelkefi, “Classifications,

3.2 Aol 24

a3 2004 te &S AA3 water fog Al 2ES Al E
#lo] X 4.0< o]&ato] Aol & 2 HAd gES HESIS
ol 2H 3445 1,000 RPMIA ) oF 2 i BEE ¢4
o] WHAIald oM, o] %, 2000 RPM % 2500 RPMel|A] 22}
8 W, 12 W] FHdl EE9FES et o, == sht



2219 BHAE| 6 FA TR

applications, and design challenges of drones: A
review’, Progress in Aerospace Sciences, Vol. 91, pp.
99 - 131, 2017.

[5] D. Floreano and R. J. Wod, “Science, technology and the
future of smal autonomous drones”, Nat. Rev., Vol. 521,
pp. 460 - 466, 2015.

[6] H. G. Jorge, L. M. Gonzdlez de Santos, N. F. Alvarez,
J. M. Sanchez and F. N. Medina, “Operational Study of
Drone Spraying Application for the Disinfection of
Surfaces against the COVID-19 Pandemic”, Drones,
Vol. 5, No. 18, pp. 1-8, 2021.

- 116 -





