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A Conceptual Design and Feasibility Analysis of a Window Cleaning Device
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Abstract

The window cleaning works are manpower—dependent and are performed in an unstable posture at high altitude, so
that there is a risk of falling. Therefore, there is an urgent need to improve the safety of workers. In this study, a
conceptual design was proposed for the cleaning of exterior windows of a building, and the economic feasibility of the
proposed conceptual model was analyzed. The proposed model is designed to avoid protrusions such as window frames,
and to be able to respond even if the shapes of the upper and lower parts are different. As a result of analyzing the
economic feasibility of the designed conceptual model, the benefit cost ratio was 4.48, which was significantly higher
than 1. Therefore, the economic feasibility of the proposed window cleaning device is expected to be sufficient. The
results analyzed in this paper will be used in the development and marketing of the window cleaning device.
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Figure 1. Conventional window cleaning process(5)
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Figure 2. Risks of conventional window cleaning work
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Table 1. Required performance of window cleaning device

[tem Required performance

-The cleaning device should protrude less than 30cm from
the window frame to reduce aesthetic problems.

-It must have a compatible structure that can be applied to
all general glass windows.

Size

-The speed of the device should be maintained at a
constant speed so that dust can be removed.
—It detects an obstacle such as opening a window and
stops the operation of the cleaning device or sounds a
Speed warning sound.
and -The wiper must be able to operate by recognizing when it
precision rains.
-The cleaning device can be operated automatically or
manually with a remote control.
—It should be smooth to operate by avoiding the protrusion
of the window frame.

-As for the power of the device, a DC power supply
Power method that can utilize a solar light separately from the
general constant power supply (AC) should be considered.
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Figure 3. Conceptual mode and composition of window cleaning
device
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Figure 4. Cleaning movement by brush (example)(6)
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Table 2. Comparison of input cost between conventional and
automated methods

_ The conventional Automation
Unit method (/day) method (/day)
[tem price i i
(won Input lﬂin” Input lﬂinn
foay)  quaniity (%ﬁ) quantity (%ﬁ)
eader 0% 1 450000 0 0
labor
cost Cleaner 20%’00 1 200,000 0
Sub total 350,000
Material
cost, Depreci
expense ation 50,000 1 50,000 1 50,000
s, etcl
Total 400,000 50,000

Table 3. Variables and assumptions for economic analysis

Variables and assumptions Setting value
Minimum number of working 52day
days per year (Every other week)
Life expectancy 10yeat
Cleaning Production cost 10,000,000won
device Operation and 1-5 years: 5% of production cost
maintenance cost 6-10 years: 10% of production cost
Minimum expected rate of retum 10%
Expected reduction number 1person
Daily cost savings 200,0000won
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Figure 5. Cash flow for the introduction of window cleaning
devices
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Table 4. Benefit cost analysis of automation method

* Present value of incurred benefits
=10,400,000(P/A,10%,10) = 63,903,498

* Present value of additional costs

= 10,000,000 +500,000(P/A,10%,5) +1,000,000(P/ A,10%,10)
—1,000,000(P/ A,10%,5)

= 10,000,000 + 1,000,000(P/ A, 10%,10) — 500,000 ( P/ A,10%,5)

=14,249,174

* benefit/cost ratio

_ (It is worth investing because the
_iig/of bene fit)/ (PWof cost) cost-benefit ratio is> 1)
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