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Abstract: With the development of technology, there has been a considerable increase in the number of skyscrapers in
the world. Accordingly, there are increasing requirements with regard to maintenance, such as cleaning, painting, and
inspection. However, it is extremely dangerous to work on the walls of buildings, and falls from buildings have
accounted for a large proportion of construction accidents. In particular, as the number of buildings with irregular
shapes increases, the accident rate during maintenance work has increased each year, with most accidents leading to
deaths. An alternative solution must be developed with the commercialization of automatic systems. In this study,
fundamental research has been conducted for drafting and commercializing an automation tool with a built-in guide
system that can perform cleaning.
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Fig. 1 Cleaning work and various tools in Korea
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Table 1 Developed construction robots in the world
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Fig. 2 General design of a cleaning tool for moving

forward and backward and moving mechanism
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Fig. 3 Prototype of a cleaning tool for moving forward
and backward
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Fig. 4 Main screen of a control program for cleaning tool

Fig. 5 Automatic operation schematic diagram for
cleaning tool
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(a) Flow chart of cleaning Tool

(b) CAN protocol of cleaning Tool

Fig. 6 Automatic control for cleaning tool
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Fig. 7 General view of a utility system for cleaning
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Fig. 8 Test equipments for cleaning performance

(b) Nozzle

(a) Nozzle

Fig. 9 General view of a nozzle for cleaning
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Table 4 Nozzle spray test result

Nozzle B ok A A4
ALY
type ZH] AI7E M|
0.1 kgf/em® 59 & °F 1.6 L/min
(a)
0.5 kgflem® 35 & ¢k 2.8 L/min
0.1 kgf/em® 137 & ©k (.72 L/min
(b)
0.5 kgflem® 62 & °F 0.62 L/min
A} A2He g Pre Agse 2%
of MHFE AL 7 dom, =Fo] A oY
= g0 F d=F AFHAT
Al &

A 225
AHZ AL wFo] ohshe] AFHF AN Z2E
Y5 A9e FPRY AR =20 4

0 A el ALg
AP FhsE, R
4 RS BAYE BRO 4gac

]
QT 2o Ao gl.1 2 (aEYS ==3 &
‘_O’_ =]

4ol ARE B e
AL
A ool A AwEo] g F 4
S o RmyE AHSE FF
ahul, AlH o] 2ulEE A 150
oo W AYNRe F2F
B3t 4 A 22
) Fag ARFA] AS (

B b
fr
o

il
i

o us
I
o
m- T
X 2
A=)
ox
rJ
O PN e N (o)

O

=
o
2

i) Ho
ol
2
D
rEI
)
2

=
(o]
)
iR
L2

>,
N
N

¢

o

B o o O
o
oo
ol
2
o
B~
X,
iR
o
¥

o o
o
o

BLE 22T ; A= A

AA MR FA9 A dE
3 Mock-up 71=& o]83sle] A3
Mock-up Z1&2] -, 1,750 x 1,80
ol Aol Tem/sec o £
gA] g om Fu= ZYAZE 4 A
tiy] oF 170 L 9 MFHFE o] &3}

e
. ol
o 0

32
o

(g o2 ¢
ofy
-

CRNEON
2 _OI'
L o X

£ L

m:

< o
o
=
filo NEO%
T
o N B o

2
iAs

ST
g 4 ek olol mek, A4 AHEF Ha 2R
uoh He ARFE olgatel 2 AU 5AY
2= olS A
T OR= A

o2 AtREY
FF, A e e HEs A AHF
AHlEY g g 2 B4 299 g4 &=

of me Fa AHE vla Ad S oot

il ¥, (&
2 9 o
>
e
(m
l‘IO
N
N

o
ofo
o
i
Ho
(o
N
BN
r2 o
-

ARZFAES 719Hs
& st

F5, ols AT AAske] AAGA ] A
T AEHoR Hrrsta, Al A=l &5t
WTd B A AEs S Aol =3
AH o] BAE B 3]s A 22 d8stE
A AAAR] A7E AP Aol

B odTe FEPRL FAsn dHAH W
)

7= dol A g Aldek 2010 A% A7
S HAANAG(FAHE:10 71284 E03)Y] A Poz
FHEFAFYTH

(1) Lee, J. K., 2012, “A Study of Automatic Cleaning
Tool Design for Fagade in High-rise Buildings”
Journal of the Korean Society for Precision
Engineering, Vol. 26, No. 1, pp. 56~63.

(2) The Chosunilbo, 2009. 04. 02., “Seoul in 2015...63
Building is so small”.

(3) KOSHA 2009, “The Statistics of Industrial Disasters”.

(4) Kim, D. G. and Kim, B. K., “Construction Robot
System Design for High-rise Building External Wall
Maintenance,” Proceedings of the 2010 Autumn
Conference of The Korea Institute of Building
Construction, Vol. 10, No. 2, pp. 7~10.

(5) Lee, Y. W,, Yeun, K. W,, and Kim, J., “The Analysis
of Wind Load on Curtain Wall Member of the
Building,”  Proceedings of the 2010 Autumn
Conference of Architectural Institute of Korea, Vol. 30,
No. 1, pp. 37~38.



