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A Study of Automatic Cleaning Tool Design for Fagade in High-rise Buildings
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Due to the development of construction technology, there is a considerable increase in the
number of sKyscrapers in the world. Accordingly, there are rapid growing requests about
maintenance systems such as cleaning, painting, and monitoring the processes of facade in high-
rise buildings. However, it is extremely dangerous working the walls of high-rise buildings, and
crashes from buildings have accounted for large proportion of constructional accidents. An
alternative solution must be developed with the commercialization of automatic robot systems.
For the last decade, interest in developing robots for cleaning and maintenance in facade of high-
rise buildings has continuously increased. The use of automatic robot systems can be expected
to reduce accidents and decrease labor costs. In this paper, we propose a new kind of cleaning
mechanism. We have designed and manufactured various cleaning tools for different types of
facades with economic commercialization. The cleaning cycle, size, and intensity will be
determined by economic constraints as well. The final goals are to design and manufacture tools
and robots that can clean facades efficiently and rapidly even in dangerous places. The cleaning
tool systems consist of nozzles, brush rollers, and squeezing devices. Furthermore, these tools
and robots perform each process utilizing the systems of built-in guide types and gondola types
for building maintenance. The performance of the proposed cleaning tools is evaluated
experimentally; however additional study should be necessary for safer and more stable
commercialization.

Key Words : Cleaning Tool (24 7[7!), Maintenance (=X 22]), Building Facade (12 2|%), Gondola (£ =2}), Built-in
Guide (& E-Q1 7}0| E), Construction Robot (714 Z%)
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Fig. 1 High-rise building projects in Korea
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Table 1 Death accidents in constructional field

Accidental cases Number Rate (%)
Crash 327 48.9
Conduction 29 4.3
Falling 35 5.2
Collapse 39 5.8
Electric shock 28 4.2
Explosion 32 4.8
Traffic accident 44 6.6
Disease 77 11.5
Etc 58 8.7

Total 669 100.0
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Table 2 Causes of the crash in the classic work

Classic works Accidental cases Causes

= Irregular shape
of building
= Tangled rope

w * Sudden gust

= Crash against

building

= Breaking wires

'%", .-': = | =Unfit po.sture

[ h* = Bad equipment

= = Heavy weight
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Table 3 Developed construction robots in the world
Vh._l' ;

/

Moving
Hong Kong

The US The UK

Cleaning
Germany

Monitoring
Japan Japan

Cleaning Cleaning Cleaning
Germany Germany Germany
Aol AURel £83 9 F 2k
AukbA el 21 F = 120 ~ 150 m¥h o1 A2 e
N Avm 150 L olth me Qud
3150 HAag BEA2E AR FES 08~ 1.4
ton ©] 1] o1—t— zejuigle] AR #9Hrh.
olsh e WP, Fa % =HL A% 2
g 2o A% A% Feol B2 A4 Yol
SgoR Qs A% ABHE AL R
& Aol Agle] WdE Be Adg ww
sieh. w3 ALgE AAFs A d5FE A%
Azgle] weA gol A% Rz WAow
g el BAZl HAED Qov], TAL A
2899 $3% el WaF Ao puAn



ol

t2MyZsts|x & 29 135 pp. 56-63

January 2012 / 59

3. oY A8 XS7179 M

31 &

22 @4 Aaed 2Ms Fotd e 22

Ang AGIAE F1eree

T

Fig. 3 General drawing of developed cleaning tool
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Table 4 Final specifications of cleaning system

No. Description Specification
1 Size of system 1,500%2,000%x500 mm
2 Weight of system Less than 300 kg
3 Cleaning capacity 150 m*/hour
4 Position accuracy X-Y £30 mm
5 Operation noise Less than 80 dB
6 Operation time More than 40 hour
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Fig. 4 Detailed drawing of nozzle parts
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Fig. 5 General drawing of brush roller
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Fig. 6 General idea of moving mechanism
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Fig. 7 Utility system for cleaning tool
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Fig. 10 General view of variable partition brush roller
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Fig. 11 Picture of cleaning apparatus and test bed
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