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Conceptual design development of Guide Rail for Cleaning Robot in Curtain

Wall Facade of Skyscraper
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Abstract

In recent years, the number of high-rise buildings has been on the rise. As buildings have become larger in scale,
significantly different issues related to their construction and maintenance have emerged. In addition, the automation
and mechanization of the cleaning work for the curtain wall, one of the most frequently—performed tasks in building
maintenance, is required as a fundamental measure. For this reason, a guide-rail cleaning robot system is emerging as
one of the measures in response to external factors, including gust. Therefore, this is a preliminary study for the
automation and mechanization of the curtain wall cleaning of high-rise buildings, and aims to derive the basic units
and prepare for the concept of the guide rail. It is expected to serve as precedent research for the development and
operation of a curtain-wall cleaning robot, and to prepare the basis for an final design of optimal guide rail.
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Table 1. Trichotomous composition of curtain waill of a
high-rise building(middle part)
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Figure 1. Current status of construction rate of high-rise
buildings (as of 2010)
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Figure 2. Curtain wall applied of guide rail
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(a) Horizontally moving robot (b) Vertically moving robot

Figure 3.Sample scenarios of a curtain wall cleaning robot
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Figure 4. An analysis of curtain wall system according to the
laod of the cleaning robot

3.3 7l0|ER Y] 247|&

A5 oY Aoz Ro %
B4, A5E oY HAREY
SRR 9 A AAY] B,
o] & 712 oA 7&H EXE
ol HarFL Aol ES sl BAAH ot
o8 FaAYE sl BRo| BF ofgEofof slEE,
S5 YHol 45/44 Tleledd mE7t AA|Elojof
o}, TIEu $Rofs FAREE 408 FAE Sk
E5o] olFE7] wiRol|, 715E Aol 4] ro|=a vyt
Az|Eoje Hoy, wEba] 2714] of Al FEAoR A
B $A0)58 TRIEYYS 7IE0R QAVIES BE
Elyis

A58 Tlo|Ed Y a2 Tlolud|d, He

—_~

5]

o1, AEHe]a, JHAZ Fo] o, Zlo|=d|Ue] A
GAlof| wet BefZl(bracket)o] F7F 4= Stk 7hol=H
]

o

o 11T

A AAFAS As5E At A AlaE
of iiHP Y EEFoR R

A 7hol=d Al 84vES ofsg Ziol=HY,
g g8 Eed, o] AtE B elF, ofgd %
57| AE A, TPlEHY o E20l tE S
27l 5 S 57K HEH, ol Tel=d 7]
TR FoTlER B8 Ao,

=20 =2

ol

7|

1

224

4. 7tol =L () AL

4.1 710|=EY JI2ERRA EE

Zlol=d ] 7lEeEehre AEd WiHE Tiel=sY
o 55 7IoI=dY 270w, 847l wE o
7 AIE HEh: Aed midE Tlel=dd e Tel=d

Uo] AEY AlAE Y] wiE #22Q1 71EE9-
U2 Zloledd, ey, AdEdgoela, AR 5 4714
9] QAVeS Zhett o E53 TPoley Y Begle
ol g3l AEdol| F2E, FEAQ 7|2 7
o=, |, AHE A, AT, BA

o] QAv)es ZH=t}.

AEY iy 7lo|=g YL TlolEd do] AEY A|AH
Upol| mf=lm, 9]7]2] g Apctslr] $jet AHEo]
39} 9)FLo] o5 Wl 575 Aiddl] gk /iAaFle] &
7f2 A8l Alaglolt, ZlolEd|do] AEY AlAE W
Ho migEmg, ASE U Al ORI Aleks Ha
3Rt 4= Qi

SHANE ZholEd|do] AEY AlAH WEE wiFE] 9
ok 57k EE7F dash, o7|ef Wl Zeujglo] HH|
7} Skttt @A ZR2atYo] |ulE 60~80mm= A5}
1 9lon ofF HATIE dfolt REHIE =Y 9o
U, dEs7iRE d9(8dE), 22 59 SHoke o
£ 7ol=y Ut Eejslt

FEHQ AEY wEd solegde] rEE R
Figure 59} Ztt,

-

q ("j'ri,s

DR

Figure 5. Drawing of guide rail Isometric embedded

in the curtain wall

ot EET 7PIEHYES EHPle olgsiM AEdd
T2, Zhol=H|d o EEo] wE 188 2l 9

7] Apkg AEBEHe]=, FjAFlo] F7tR AgEE AAE



Conceptual design development of Guide Rail for Cleaning Robot in Curtain Wall Facade of Skyscraper

ol Bzl l GollA Aol FAEER, Tlol=dd
HAE ot A Al2E Wi ke Hast g 4 Qi

'é‘VlUP 7lol=g|do] AEY AlLEl R EZEEHEE,

A5 AuAA Al O]l Alefaart =, Bezls
°H A== o= Sl PAEE Td/dd=, A= 59
APE G R 1R]al Zhel=ddo] Berls: Fe
AEo| Hole|mg Hajglo] XA o0& obMSH Mok
o)F7] flehie Zrupde] vn|7h SR, FREAE
L,

FFAQ R 59 7lol=dYY VIEEeRUS
Figure 63} 2t

Figure 6. Drawing of guide rail Isometric protruding
from the curtain wall

4.2 710|=812e] Y () =5

w5 Tlol=|d 7 RHI S MR 75t v
] mek Table 2904A F T Flol=H|d g
(h& =B, Tl Ad(he AR 712
9 A oA Al 9 S HOA, A 584,
A 52| 2w nejd wasiint
Tol=ele] Ad(ehe FEH 7RSS 715t
o= AZY g Tol=e 47, o 57 slols
99 2 BN ASY Yy Tl A
HQHE 1. ARY ofg-8EY Jlol=dl, 2, A=
AR JlolEde, 3 AEY vhel-5E B9 7}
cHjg, 4, AZY fY-2elY Aol us AR 7
B 4 ek 94 529 Thleus] AU 1. 9
P EE-REY slolsaY, 2, oy EE-Tlolrng 7t
oza%,.eﬁi%s-fa%7wu§mgam739ar

o % 9l

225

Table 2. concept of basic units of guide rail

Installation
type

concept
(Guide rail embedded in the curtain wall)

Type A-1
(Standard
guide rail
embedded in
the curtain
wall)

%

Installation
type

concept
(Guide rail embedded in the curtain wall)

Type A-2
(Front window
guide rail
embedded in
the curtain
wall)

Type A-3
(Guide ralil
embedded
and
protruding)

Type A-4
(Separate
guide rail
embedded in
the curtain
wall)

Installation
type

concept
(Guide rail protruding from the curtain wall)

Type B-1

(Standard
guide rail

protruding
from the
curtain wall)

Type B-2
(Pipe-type
guide rail

protruding
from the
curtain wall)

Type B-3
(Separate
guide rail

protroding
from the
curtain wall)
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Table 3. Review of the concept of basic units of guide rail
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Table 4. Section properties of mullion
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