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Abstract

Nowadays, health has become one of the most prioritized aspects of human life. This problem is caused by the outbreak
of covid-19 the world currently experiencing that can lead to the death of a person's life. As dangerous as covid-19
symptoms are, it can be prevented by keeping our hygiene clean. However, public facilities' sanitation is not well
maintained as fewer staff are working on it due to the pandemic, such as the table around the area. Because of this, we
create a product called "Instant Desk Cleaner," which is an automated product that at the same time can clean and
disinfect a table to prevent the virus from staying on the table and preserving the hygiene of people who are going to
use it. We created this product from the survey to find the customer's concern and needs during this pandemic era.
Moreover, we created four product concepts and narrow them down to the final concept by concept selection. Then,
we created the 3D image of the product by using Autodesk Fusion 360 to make a suitable dimension of the product
that can fit easily and operates effectively on the table.
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1. Introduction

Covid-19 pandemic is one of the disasters that the world is currently experiencing. Covid-19 or commonly referred to
as the coronavirus, is a virus that attacks the human respiratory tract, which causes a person to have symptoms such
as high fever, cough, flu, shortness of breath, and sore throat. In Indonesia, there is currently an outbreak of Covid-19
caused by a coronavirus, resulting in the death of a person's life [11]. This condition shows that the essential thing in
people's lives right now is their health. Due to the rapid spread of the coronavirus, many aspects of life have changed,
such as forming a lifestyle and work stay at home, virtual optimization in various fields, and the emergence of
togetherness and a sense of the same fate [10]. But not everyone agrees, and some of them still go outside the house
to earn income to support their economy. Because of this, the government applies a new regulation called the new
normal. The government made the new normal regulation to accelerate the handling of covid-19 in the health and
socio-economic aspects, employing people adapting to daily life in this pandemic situation [12].

In applying the new normal regulation, many aspects need to be considered. One of them is the cleanliness in public
facilities. Cleanliness in public facilities is paramount to people due to the virus spread by touching contaminated
objects and surfaces [14]. If public facilities are not kept clean, people will be exposed to the virus. For instance, in
general, a table is used by someone to complete a task they are doing or eat and drink. The coronavirus can survive
on a table's surface within a week, depending on the material used. If it is not cleaned, those who use the table will get
the coronavirus.

To preserve the table's cleanliness in public facilities, a tool that can both disinfect and clean the table at the same time
is needed and this product is safe to be operated on the table. Therefore, we designed a table cleaning tool that is user-
friendly to operate. With this table cleaning tool, users do not need to be concerned as this product is guaranteed can
effectively and efficiently clean the table. This product will be automated as technology keeps growing and product
these days use automation technology, which gives many benefits such as an increase in productivity and no human
error occur during operating [13].
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1.1 Objectives
The objectives of designing a table cleaner are as follows:
a) To create a tool for cleaning and disinfecting tables.
b) To create a tool that can minimize the workforce than cleans table manually.
¢) To Create an automation tool that can clean the table automatically in an instant.
d) Creating automation tools that can clean the table effectively and efficiently without leaving dirt on the table

2. Literature Review

2.1 Product Planning

Product planning involves all of the internally focused decisions, steps, and tasks necessary to develop a successful
product. In other words, it involves everything you'll need to do that will affect the product itself. By contrast, go to
market planning involves all of the external facing steps. These are the things you'll do to introduce and market your
product to the public. [1]

2.2 Product Design

Product design is the process designers use to blend user needs with business goals to help brands make consistently
successful products. Product designers work to optimize the user experience in the solutions they make for their users
and help their brands by making products sustainable for long term business needs [2]. Designing or planning is an
attempt to arrange, obtain, and create new things beneficial to human life. In this case, designing can be wholly new
or develop an existing product to increase the product's performance. Manufacturers widely use this concept to produce
various product variants, which are accepted as new products in consumers' eyes. [3]

2.3 Product Development

In product design and development, the product can be divided into two major parts: goods and service products. In
particular, in this discussion, the products to be described are products resulting from the manufacturing process.
Manufactured products are products of a process (manufacturing) sold by producers to consumers who need them.
(1]

Product development is a strategy for company growth by offering new or modified products to the current market
segment and developing product concepts into physical products to ensure that product ideas can be turned into
realizable products. Product development can also be defined as the process of finding ideas for new goods and
services and converting them into additional commercially successful product lines [4]. The purpose of the product
development process is to provide maximum value to consumers, win the competition by choosing innovative
products, and modify products with high value in design, color, size, packaging, brand, and other characteristics [3].

2.4 Market Research

Market Research is a systematic activity and has objectives in identifying problems and opportunities, collecting data,
processing and analyzing data, disseminating useful information to assist management in identifying decisions and
efficient solutions incorporate marketing [5] . This systematic activity includes various activities for market research
activities, starting from problem formulation, data collection, data analysis, and hypothesis testing. Market research
aims to obtain accurate information to explain the existing facts objectively and is free from the influence of personal
desires (political biases). [6].

2.5 Likert Scale

The Likert scale is a scale used to measure the perceptions, attitudes, or opinions of a person or group regarding an
event or social phenomenon, based on the researcher's operational definition. This scale is a psychometric scale usually
applied in questionnaires and is most often used for research in surveys, including in descriptive survey research [7].

2.6 Validation

Validity comes from the word valid, which means the extent to which a measuring instrument's accuracy and accuracy
are used to perform its measure function (Azwar 1986). Besides, validity is a measure that indicates that the measured
variable is the variable that the researcher wants to study (Cooper and Schindler, in Zulganef, 2006). It is essential to
get the test this validity; the SPSS program is used. Researchers often use the testing technique to test the validity to
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use the Bivariate Pearson correlation (Pearson Moment Product). This analysis is done by correlating the score of each
item with the total score.

2.7 Ergonomics

Ergonomics is the study of human behavior related to their work. Ergonomics research targets are humans when
working in the environment [15]. In short, it can be said that ergonomics is the adjustment of work tasks to the
condition of the human body to reduce the stress that will be faced. The efforts include adjusting the workplace's size
with the body's dimensions so that it is not tiring, setting the temperature, light, and humidity, which aims to suit the
human body's needs [9].

3. Methods

3.1 Phase-1: Market Research

In this phase, a survey questionnaire was used for this research. The questionnaire was distributed by google form to
random respondents. Target respondents for this study were 120 respondents. These questionnaires' main objectives
were to know more about the automatic desk cleaning machine's public responses. The questionnaire consisted of four
parts, including; a) personal details, b) customer needs, c) features suitable for "Instant Desk Cleaner," d) most suitable
concept design to proceed.

3.2 Phase-2: Validation Test

In this phase, the results of the survey are tested to see the validity of usage. Only valid results can be used for this
study. To test the validity of this study, we use the SPSS program. Researchers often use the testing technique to test
the validity to use the Bivariate Pearson correlation (Pearson Moment Product).

3.3 Phase-3: "Instant Desk Cleaner' Design

In this phase, based on the second phase results, valid results were analyzed for the product's design ideas. Four
alternative concepts were designed from the survey results and processed to get the final concept of "Instant Desk
Cleaner." Software Fusion 360 is used for designing those concepts. Designing of "Instant Desk Cleaner" is based on
ergonomic principles and anthropometric data.

4. Data Collection
4.1 Customer Needs
The Likert scale calculated the results of customer need from the questionnaire. Based on the result taken from 120
respondents, the customer needs for "Instant Desk Cleaner" can be seen in table 1.
Table 1. Customer Needs

Variable Score Categories
Functional 96,33 Very Important
Automatic 92,67 Very Important
Easy to use and practical 93,33 Very Important
Fast 95,83 Very Important
Ergonomic 93,33 Very Important
Aesthetics 87,5 Very Important
Light 86,17 Very Important
Durable 96 Very Important
Safe 96,33 Very Important

4.2 Morphology Concept

Based on the survey result, we obtain several alternatives for the material, features, shape, and components
for designing "Instant Desk Cleaner." From these results, we put those aspects in a morphology table to
design 4 different variants for the concept of our product, "Instant Desk Cleaner." The morphology table
can be seen in table 2. Concept design for each variant can be seen in figure 1.
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Table 2. Morphology Table

Component Aspect Alternative 1 Alternative 2
A Shape Structure Square Round
B Shape Structure Frame [—
S 4
Cylinder Pipe Horizontal Bar
C | Material Structure 7 ‘.
= 4 /’
| Stainless Iron
X
D | Malerial Table Clamp IL Grie ; Suclion cup
E | Position Opération l Middle h T Above
button | ~
F Position Instant desk (bn the side o‘f/ _t* In the middle of the
cleaner , the table | table
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G | Electricity Automation Recti le/r Battery
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C
) d)
Switch Sprayer
Sprayer Mobilizer
Wiper Joint
.\ 2
A T
Wy
= / a Switch T {Wiper
: Suction
Clamp with Cup
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Figure 1. a) Variant 1, b) Variant 2, ¢) Variant 3, d) Variant 4
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4.3 Concept Selection

Four concept designs were surveyed to 120 respondents to determine the best concept design for Instant Desk Cleaner's
final concept based on the public's perspectives. Respondents' answers will be analyzed and considered carefully for
the concept selection process. The result of the concept selection survey can be seen in table 2.

Table 3. Concept Design Survey

Variable \ Number of Respondents \ Percentage of Respondents (%)
Which of these concepts is the most effective and efficient design for cleaning a
table?

1. Variant 1 80 66.7
2. Variant 2 14 11.7
3. Variant 3 5 4.2
4. Variant 4 21 17.5

Based on the survey result and further consideration, the final concept for "Instant Desk Cleaner" is variant number
one. Variant 1 is the most suitable concept for "Instant Desk Cleaner" because it fulfills all customer needs and the
form of its design is the most effective and efficient in cleaning a table.

5. Result and Discussion

5.1 Numerical Results

The "Instant Desk Cleaner" machine is an innovation in automatic desk cleaning. Only by pressing the button once
the cleaning machine will move to the end of the table and clean the table from dirt, viruses, and bacteria. The "Instant
Desk Cleaner" machine has two essential parts. The first part is the outer tube of the engine "Instant Desk Cleaner,"
which has a role as a functional aspect of this machine for cleaning tables. This part holds the mobilizer, sprayer, and
wiper; the second part is the steel rail. This table supports the motion path. This product function is to connect the
machine to the table, and the cleaning tool and the mobilizer on the joint can move from one end of the table to the
other. This machine is also designed with the ergonomic aspect of "Instant Desk Cleaner." The ergonomic table of the
"Instant Desk Cleaner" switch dimension can be seen in table 4.

Table 4. Ergonomic Aspect

No. | Component Reference Percentile | Dimension (mm) Toleorance Final Dimension
(%) (mm)
Width of the | Index Finger o
! switch Width of Men 9% 22 9.09 24

Table dimension for "Instant Desk Cleaner" Component can be seen in table 5.

Table 5. Dimension for "Instant Desk Cleaner" Component

No. | Component | Dimension (mm)
The exterior of the "Instant Desk Cleaner' Engine Tube
1. USB Port 12+1.2x50+0,5
2. Switch 24+£24x10+1
3. Joint Radius 5
4. Joint Length 50
5. Joint Width 6
6. Pipe Radius 25
7. Pipe Length 700 + 70
8. Wiper Width 15

© IEOM Society International 2774



Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management
Singapore, March 7-11, 2021

9. Wiper Length 650 + 65

10. Sprayer Radius 0.5+0.05
Steel Rail

11. Steel Rail Length 1000 + 100

12. Steel Rail Width 25

13. Steel Rail Cavity Length 980 + 98

14. Steel Rail Cavity Width 15

15. Height for the Upper Part Cavity 30

16. Width Bellow the Cavity 5

17. Height for the Bottom Part Cavity 15

18. Width for Table Clamp 20

19. Length for Table Clamp 45

20. Height for Table Clamp 20

21. Width for Desk Support Cavity 15

22. The thickness for the Upper Part of Table Clamp 10

23. The thickness for the Bottom Part of Table Clamp 15

24. Bolt Hole Radius 5

25. Bolt Height 18

26. Upper Part of the Structure's Fillet 2

28 Bottom Part of the Structure's Fillet 5

5.2 Graphical Results
Based on the concept selection process results for consumer needs, concept one is determined as the final concept for
Instant Desk Cleaner. The final concept of our product, Instant Desk Cleaner, can be seen in Figure 2.

a) b)

Exterior of The Engine

Figure 2. a) "Instant Desk Cleaner" Implemented on a desk, b) Parts of "Instant Desk Cleaner."

Our product's final concept is an automatic table cleaner shaped like a long cylinder with a combined feature of a
sprayer and a wiper. It can be seen in the picture above, along the pipe, there are small holes for spraying cleaning
chemicals such as disinfectants and soap. Beside the sprayer, there is a long shaped wiper that cleans the table after
the sprayer eject droplets of cleaning chemicals at the table surface. The motion of this tool is from left to right or
right to left. This movement is supported by a framework that has been implemented on the front and back of the table.
Dirt, trash, bacteria, and viruses will be cleaned to the end side of the table; buyers can provide a place on the end side
of the table so that all dirt can be cleaned into that place.

The movement to the right and the left can be done by a motor moving the pipe joint through the steel rail's cavity
frame. For spray technology, we use an automatic perfume spray machine. Those machines will be connected with a
circuit so that when the switch is pressed, the two machines can move simultaneously. The mechanism of the "Instant
Desk Cleaner" tool is a table cleaner that moves from to the end side of the table using a motor as the mobilizer. While
the machine is moving, the cleaning agent will be removed from the spray and cleaned immediately using a cloth
behind the spray hole.

The final touch for "Instant Desk Cleaner" uses a grey or monochrome design. The stainless-steel surface will be
coated with grey paint to give it an elegant color and a protective coating. Besides, each end of the frame will be filled
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so that it is not sharp. The final result of the "Instant Desk Cleaner" concept is an automatic table cleaner with elegant
color, smooth surface, and safe use. Our product works because users only need to press one button on the left end of
the pipe, then the spray and motion of the pipe to the right of the table will be moved automatically. The sizes for our
products will be adjusted according to the user's table. The components used for our first product concept were:

- For the frame, steel rail and pipes use stainless steel so that it is not easy to rust.

- Output holes for the sprayer using rubber and plastic materials.

- The Movement of "Instant Desk Cleaner" uses a dynamo engine connected with a mobilizer at the joint. This
movement allows the pipe or tube to move forward and backward. The mobilizer will move through the cavity
in the passage path of the steel rail.

- For the wiper, the component uses a cloth that can absorb dirt and clean the table quickly.

- Spray tools using automated spray technology, which releases a chemical cleaning substance.

- For the buttons, we use a switch with 3 input system which can control the "Instant Desk Cleaner" to move
forward, backward and off easily.

- Finally, we use AC and DC circuits for the automation system using a rectifier device where AC can be
converted into DC with a rechargeable battery.

The following is the component design for the "Instant Desk Cleaner" product:
a) Exterior Tube "Instant Desk Cleaner" Machine
The 3D shape along with the dimensions and design details of the "Instant Desk Cleaner" for the exterior of
the engine tube are as follows;

Figure 3. Isometric View of Exterior Tube "Instant Desk Cleaner" Machine
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Figure 4. Drawing Design of Exterior Tube "Instant Desk Cleaner" Machine
b) Steel Rail "Instant Desk Cleaner" Machine
The 3D shape along with the dimensions and design details of the "Instant Desk Cleaner" for the steel rail
are as follows;

Table Clamp

Figure 5. Isometric View Steel Rail "Instant Desk Cleaner" Machine
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Figure 6. Drawing Design of Steel Rail "Instant Desk Cleaner" Machine

5.3 Mechanism of "Instant Desk Cleaner' Machine

The following is the working mechanism of the "Instant Desk Cleaner" machine:
1) Operating Machine "Instant Desk Cleaner"
a) Switch
In the operation of "Instant Desk Cleaner," the switch is used as a machine tool to start, stop, or change the
machine's motion. The type of switch used is a reverse forward switch (bidirectional switch), where this
switch can adjust the direction when cleaning the table. This switch has 3 steps consisting of 2 on switches
and 1 off switch. If the switch is pressed to the left, the "Instant Desk Cleaner" will move backward and
clean the table. If the switch is in the middle position, the "Instant Desk Cleaner" is either off or not moving.
If the switch is pressed to the right, the "Instant Desk Cleaner" will move forward to clean the table. The
switch has 3 symbols, namely, "[" which means the tool will move to the left, "O" which means the tool
will be turned off, and "II" which means the tool will move to the right.
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b) Motor
In the operation of "Instant Desk Cleaner," the motor will actuate when the switch is in the on position.
The motor that uses dynamo will get electric power from the rectifier batteries and move the pipe connected
to the wiper and sprayer. The mobilizer is at the ball joint. The ball joint will rotate and run on the driving
track. The joint connected to the pipe in the motion path will move until the motion path's endpoint.
Dynamo motor is used for energy cost savings, higher production performance, and extended motor life.

c¢) Sprayer
In the operation of "Instant Desk Cleaner," the sprayer will spray a cleaning agent as the pipe moves and
will stop spraying when it reaches its final position. The sprayer will spray a cleaning agent to ensure that
the table will be spotless from dirt, viruses, dust, and trashes. When the user presses the switch on, the
machine will pump the cleaning agent stored in the storage and automatically eject it through the sprayer
output holes. When the user turns on the "Instant Desk Cleaner" machine, the sprayer machine works in
conjunction with the mobilizer.

d) Table Stand
A table stand is a tool that functions to hold an object in a fixed position so that when a shock occurs, the
object does not move and is in a fixed position. In "Instant Desk Cleaner," the table stand is used to hold
the tool while cleaning the table by tightening the bolts to the table surface. This design is done to maximize
the "Instant Desk Cleaner" effectiveness in cleaning the table by holding the tool in a fixed position. On
the table supports, there are fixing bolts so that the supports can support the tool firmly.

2) Steps to Operate "Instant Desk Cleaner"

Figure 7. The direction of Movement Mechanism "Instant Desk Cleaner" (Left)

1. The user will press the switch that has the symbol I on the side of "Instant Desk Cleaner" so that the electric
current on this machine is connected and the machine can start moving to the left.

2. When the switch "on" is pressed to the right, then the motor connected to the button with the cable will
turn on, and the mobilizer at the joint and the sprayer pump machine will move.

3. The joint's mobilizer will rotate and travel along the motion path; the joint connected to the pipe in the
motion path will move along the path to the endpoint. The mobilizer is moved by dynamo inside the pipe.
4. The sprayer pump engine will also turn on as the motor runs. The sprayer will spray out the cleaning agent
to the endpoint.

5. The pipe connected to the wiper and sprayer will clean the table by spraying the cleaning agent and wiping
it.

6. After reaching the endpoint, the mobilizer and sprayer will stop automatically, and the machine will turn
off. The switch will automatically change to O, which means the device is resting.

7. The next user can clean the table with the same mechanism as the one above, but the user must press the
switch with the symbol II because the machine is on the left side of the table and must move to the right to
clear the table.

8. The next operation will be the same as the steps above.
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5.4 Proposed Improvements

Based on recent literature about "How should Restaurants Clean in Coronavirus Cases" written by Ron Ruggless in
nrn.com, there are many regulations to assure that their tables are safe from the coronavirus. Workers must intensively
be checked to be safe from covid-19, costumers must have minimal contact with workers and tables must be cleaned
regularly and carefully with soap and disinfectant. Features implemented in our product, "Instant Desk Cleaner,"
overcome those intensive regulations easily. Improvements for "Instant Desk Cleaner" are extensive. There will be
several improvements that are still possible to be implemented on "Instant Desk Cleaner" because we are still in the
development product process. Present ideas and proposed improvements for this machine to make the pipe and the
steel rail adjustable according to the table's dimension. Pipe and steel rail can elongate and contract quickly, adjusting
the length of the table. Moreover, the features such as settings for the speed and the liquid's volume ejected can be
added. These additional improvements can boost the market for "Instant Desk Cleaner," and its demand can
undoubtedly be increased drastically.

5.5 Validation

It is essential to do the test of his data validity; this study uses the SPSS program. Researchers often use the testing
technique to test the validity to use the Bivariate Pearson correlation (Pearson Moment Product). This analysis is done
by correlating the score of each item with the total score. The total score is the sum of all items. Question items that
significantly correlate with the total score indicate that these items can provide support in revealing what Valid wants
to reveal. If r count > r table (2-sided test with significant 0.05) then the instrument or question items significantly
correlate to the total score (declared valid). The following is an explanation for the table of interests that will be tested
for validity:

1: Very Not Important

2: Not Important

3: Simply Important

4: Important

5: Very Important

The process to ensure the validity of the result taken from 120 respondents using a google form questionnaire can be
seen in table 6, table 7, and table 8.

Table 6. R-Value Distribution Table
The Level of Significance The Level of Significance

5% 1% N 5% 1%
3 0.997 0.999 70 0.235 0.306
5 0.878 0.959 75 0.227 0.296
10 0.632 0.765 80 0.220 0.286
15 0.514 0.641 85 0.213 0.278
20 0.444 0.561 90 0.207 0.270
25 0.396 0.505 95 0.202 0.263
30 0.361 0.463 100 0.197 0.256
35 0.334 0.430 105 0.192 0.250
40 0.312 0.403 110 0.187 0.245
45 0.294 0.380 115 0.183 0.239
50 0.279 0.361 120 0.179 0.234
55 0.266 0.345 125 0.176 0.230
60 0.254 0.330 130 0.172 0.225
65 0.244 0.317 135 0.169 0.221
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Table 7. Validation Test Using SPSS

Correlations
Easytouse &
Functional | Automatic practical | Fast | Ersonomic | Aesthetics| Lisht Durable | Safa | Total
Functional Pearson Correlation 1 470™ 339" 409" | 269" 259" 303" 307" 380" 570"
Sig. (2-tailed) 000 000 000 003 004 .001 .001/ .000| .000
N 120 120 120 120 120 120 120 120 120/ 120
Aurtomatic ‘Dearson Correlation 470" 1 351 412 533" 375" 459" 378" 275" .653"
Sig. (2-tailed) 000 000 1000 000 000 000 000 002/ .000
N 120 120 120 120 120 120 120 120 120/ 120
EssytoUse& Pemrson Comelation 339" 351" 1 550" 527 459" 449 436" 473" 724
Practical Sig. (2-tailed) 000 .000 000 000 000 000 000! 000/ .000
N 120 120 120 120 120 120 120 120/ 120/ 120
Fazt Pearson Correlation 499" 4127 550 | 1 490" 35517 .100° 445" 563" | .660°"
Sig. (2-tailed) 000 000 000! 000 .000 .038 000 .000! .000
N 120 120 120 120/ 120 120 120 120 120/ 120
Ergonomic Pearson Correlation 269" 333" 527 490" 1 564" 464 562" 527" 752"
Siz. (2-tailed) .003 000 000/ 000 .000 000 000! 000/ .000
N 120 120 120 120 120 120 120 120 120/ 120
Aesthatics Pearson Correlation 259" 375" 450" 5317 564 1 548" 544" 580" 755"
Siz. (2-tailed) 004 .000 000 000 000 000 000 000/ .000
N 120 120 120 120 120 120 120 120! 120/ 120
Light Pearson Correlation 303" 459" 449 150" 464" 548" 1 368" 314" 17
Sig. (2-tailed) .001 000 000 038/ 000 000 000 .000| .000
N 120 120 120 120 120 120 120 120 120/ 120
Durzble Pearson Correlation 307" 378" 436" 4a5” 562 544" 368" 1 0| 730"
Sig. (2-tailed) .001 000 000 000! 000 000 000 .000/ .000
N 120 120 120 120 120 120 120 120 120/ 120
Safe Pearson Correlation 380" 275" 473" 568 527 580" 314 601" 1 .688"
Sig_ (2-tailed) 000 002 000 000 000 000 000 000 | .000
N 120 120 120 120 120 120 120 120 120/ 120
Total Pearson Correlation 570" 653" 72476607 752" 55" a7 7307 688 1
Sig. (2-tailed) 000 000 000 000 000 000 000 000/ 000/
N 120 120 120/ 120 120 120 120 120 120/ 120

*¢. Comrelation is sienificant at the 0.01 level (2-tailed).
*. Correlztion is sicnificant at the 0.05 level (2-tziled).

Table 8. Final Results of Validity Test

Variable R Count R Table Result
Functional 0.570 0.179 Valid
Automatic 0.653 0.179 Valid

Easy to use and practical 0.724 0.179 Valid
Fast 0.660 0.179 Valid
Ergonomic 0.752 0.179 Valid
Aesthetics 0.755 0.179 Valid

Light 0.717 0.179 Valid

Durable 0.730 0.179 Valid

Safe 0.688 0.179 Valid

The validity test's final results are all customer needs that were used for designing "Instant Desk Cleaner" are valid.
These results show that "Instant Desk Cleaner" features and functions correspond to the needs of costumer during this
pandemic era.

6. Conclusion

To conclude, we have taken a series of systematic and scientifically tested steps to design an automatic table cleaning
device or the so-called "Instant Desk Cleaner." We designed this "Instant Desk Cleaner" tool to maintain the table's
cleanliness and hygiene, especially during the pandemic era. With this tool, labor can also be minimized so that social
distancing can be maintained. In designing the "Instant Desk Cleaner," there are a series of steps that we have taken.
First, we've done market research. Based on market research analysis results, concept design and product
specifications are carried out by considering the ergonomic aspects of the product. In the final step, we finalize the
existing concept into the final concept of the "Instant Desk Cleaner" product.
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Based on the result in market research, public facilities are not well maintained before and after the covid-19 outbreak,
as most of the respondents answer that they rarely see it clean. Automatic table cleaning is needed to replace the
conventional manual cleaning method because it is considered less effective. Furthermore, customers need a fast, easy,
and practical, ergonomic, durable, automatic, lightweight, safe, functional, and aesthetic tool.

Based on the concept selection analysis, the final concept chosen is concept 1, namely "Instant Desk Cleaner" in the
form of a tube equipped with a wiper and sprayer with the movement of cleaning the table from the left side of the
table to the right of the table or vice versa. "Instant Desk Cleaner" is designed as a table cleaning support tool,
especially for the current Covid-19 pandemic. The dimensions of the "Instant Desk Cleaner" tool are ergonomic. This
design is based on anthropometric data from Indonesian people, men and women. All users can use this tool
comfortably and do not interfere with activities on the table. The "Instant Desk Cleaner" framework mostly uses
stainless steel to make it durable, not easy to corrode, and healthy. Mechanism of action "Instant Desk Cleaner" uses
a switch to control the tool's sprayer and movement to the right, left, or off. The machine used a mobilizer at the joint
and a sprayer pumping machine connected to a circuit.
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