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Abstract In recent years, the demand for external window cleaning has increased, but the process is a
very dangerous manpower-dependent operation. In addition, it is difficult to clean at the desired
frequency in a business that values cleanliness. Therefore, there is a need to automate this work. This
paper presents the concept of a device that can be attached to a specific window and clean the window
continuously. The economic feasibility of this device was analyzed. The estimated manufacturing cost of
the equipment was approximately 10 million won, but the possible investment cost was at least 9.8
million won for five years of endurance and 103 million won for 10 years of endurance. Therefore, the
expected savings well exceed the equipment cost, and it was evaluated as having economic feasibility.
Since this study analyzed only quantitative indicators, the expected cost reduction due to a reduction
in safety accidents, productivity improvement, construction time reduction, and quality improvement was
not considered. Therefore, it is expected that the calculated economic feasibility will be more accurate
if the cost reduction effect by the automation equipment is calculated by adding the expected values

not considered in this study.
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Fig. 1. Windows cleaning method by workers
(a) Wet process using scaffolds[2] (b) Dry process using
a gondolal[3]
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Fig. 2. Windows cleaning work process using ropel4]
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Fig. 3. A concept of a guide rail fixed cleaning device
(a) Outer view (b) Inner view

Table 1. Function by component

Component Function

It is fixed on the upper and lower part of
the specific window to support the cleaning
device

Upper guide rail

Lower guide rail

Roller brush Dust off the window (sunny day)
Removes contaminants adhering to the
Wiper window with water (rainy days)

Obstacle avoidance function minimizes
uncleaned areas

Built in the body of the cleaning device to
control the movement of the body, wiper

and brush

Control box
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