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ABSTRACT

This study developed a Slim Fit Wall (SFW) Aquarium as a medium for ornamental fish
conservation and a decorative element for minimalist buildings. The aquariums were designed
to be slim with dimensions of 80 x 10 x 40 cm and 100 % 10 x 60 cm, using glass materials
and lightweight steel brackets. This design offers a space-saving solution without sacrificing
visual and functional aspects. Testing involved strength simulations using Autodesk Inventor
software, demonstrating Von Mises stresses below the material's safe limit, ensuring structural
strength. Visual and functional tests were conducted with respondents from the KP Kupang
Polytechnic. The results showed an average visual satisfaction level of 83.9%, with advantages
in space efficiency and visual comfort. Functionality was tested for one month, demonstrating
stable performance without component damage. The study's conclusion confirms that the SFW
Aquarium is suitable for minimalist buildings, fulfilling aesthetic needs, and supporting
conservation awareness. Further research is recommended to explore variations in size and
design.

Keywords: Slim Fit Wall Aquarium, Conservation, Ornamental Fish

ABSTRAK
Penelitian ini mengembangkan Slim Fit Wall (SFW) Aquarium sebagai media konservasi ikan
hias dan elemen dekoratif untuk bangunan minimalis. Akuarium dirancang ramping dengan
ukuran 80 % 10 x 40 cm dan 100 x 10 x 60 cm, menggunakan material kaca dan bracket baja
ringan. Rancangan ini menawarkan solusi hemat ruang tanpa mengorbankan aspek visual dan
fungsi. Pengujian melibatkan simulasi kekuatan menggunakan perangkat lunak Autodesk
Inventor, menunjukkan tegangan Von Mises di bawah batas aman material, memastikan
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kekuatan struktur. Visual dan fungsionalitas diuji dengan responden dari Politeknik KP
Kupang. Hasilnya, tingkat kepuasan visual rata-rata mencapai 83,9%, dengan keunggulan pada
efisiensi ruang dan kenyamanan visual. Fungsionalitas diuji selama satu bulan, menunjukkan
kinerja stabil tanpa kerusakan komponen. Kesimpulan penelitian menegaskan bahwa SFW
Aquarium cocok untuk bangunan minimalis, memenuhi kebutuhan estetika, dan mendukung
kesadaran konservasi. Penelitian selanjutnya direkomendasikan untuk mengeksplorasi variasi
ukuran dan desain.

Kata kunci: Slim Fit Wall Aquarium, Konsevasi, Ikan Hias

INTRODUCTION

One of the Ministry of Maritime Affairs and Fisheries' (MMAF) priority programs for
2024 is the expansion of marine conservation areas. This priority program aims to realize one
of the MMAF's missions: protecting the ocean and its resources (MMAF, 2024). One way to
support this priority program is through promotional activities or media that serve to introduce
the richness of marine resources while raising public awareness of the importance of
conservation and ensuring the sustainability of these resources.

This is also emphasized in Ministerial Regulation No. 17/Permen-KP/2020 concerning
the MMAF Strategic Plan for 2020-2024, which states that in the policy direction
"Management of marine areas, coasts, and small islands, as well as strengthening supervision
of marine and fisheries resources and fish quarantine through coordination with relevant
agencies," one strategy is to improve the management of protected, preserved, and/or utilized
aquatic biodiversity. Furthermore, it aligns with the Sustainable Development Goals (SDGs)
for marine ecosystems, one of which is to increase economic benefits from the sustainable use
of marine resources, including through fisheries management, aquaculture, and sustainable
tourism (MMAF, 2020). One marine resource utilized for recreation or tourism is ornamental
fish.

Aquariums are a popular promotional medium for fish conservation, a marine resource
popular among the general public. Aquariums serve three functions simultaneously:
conservation, education (promotion), and recreation regarding fish biodiversity (Marchio,
2018). Therefore, aquariums fulfill the requirements to be used as a promotional medium to
raise public awareness of the importance of fish conservation while also providing a
recreational aspect needed by modern society, namely the need for "healing" (Clements et al.,
2019).

However, aquariums have historically faced constraints due to their size and placement
within buildings, which take up significant space. To meet the desired recreational needs,
medium to large aquariums are naturally preferred due to their greater visual satisfaction.
However, limited space in today's minimalist buildings often forces users to opt for mini
aquariums (Arif et al., 2018).

To maximize visual satisfaction while maintaining minimal space requirements in
minimalist buildings, this research will create and develop a slim, flat-wall (SFW) aquarium.
This idea was inspired by the growing use of slim flat-screen TVs, which are now widely used
and have successfully replaced conventional, space-consuming TVs.

It is hoped that this SFW aquarium model will encourage more people to own aquariums,
especially in urban areas with limited living space. This will encourage more people to pay
more attention to fish conservation and maximize the recreational benefits of aquariums.
Furthermore, it is hoped that in the future, MSMEs focused on the SFW aquarium business
will grow, creating jobs and increasing economic value in the fisheries sector, particularly in
ornamental fish.
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RESEARCH METHODS
This research is applied research with a level 6 technological readiness level (TKT),
with outputs in the form of product models or prototypes tested in a relevant environment. The
research flowchart is as follows.

Mulai
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SFW aquarium

Pembuatan rancangan
SFW aquarium

Simulasi kekuatan
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Kekuatan
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Selesai

Figure 1. Research Flowchart
The flowchart above explains the research procedures to be carried out as follows:

Table 1. Research Stages

No Activity Description PIC Achlgvement Exterior
Indicators

1. Component SFW

Preparation Conduct areview of specifications  aquarium

for the latest literature .
.. . 1. Amril are component
1 determining to determine the . . .
2. Febi determined and material
the components . . :
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components required for

specifications ~ S.
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The data analyzed in this study included strength simulation results, visual testing

results, and functional testing results. The data analysis techniques used were as follows:

1. Strength simulation results
The strength simulation of the SFW aquarium design was performed using Autodesk
Inventor software. Two simulation results were used as references: Von Mises Stress and
Displacement. The Von Mises Stress simulation was used to determine the stress value that
occurs in the material due to the overall load of the aquarium after it is filled with water,
ornaments, and other components. If the stress value is still below the material's allowable
stress, the design can be considered strong enough and meets the requirements for
construction. Meanwhile, the displacement simulation was used to determine the extent of
material displacement due to the load. If the displacement does not occur or is still below
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the material's elasticity value, the design material can be considered adequate and meets
the requirements for construction (Kumar et al., 2021).

2. Visual test results
Visual testing was conducted using 100 randomly selected respondents from the academic
community of the Kupang KP Polytechnic. Respondents were asked to assess the
performance based on assessment items, each scored from 1 to 5, with 1 indicating
dissatisfaction and 5 indicating high satisfaction. The SFW aquarium prototype model was
considered successful if the satisfaction level achieved was at least 80% (Darmawan et al.,
2022).

3. Functional test results
Functional testing was conducted by running each SFW aquarium component for one
month, then checking the water condition and fish health both before and after operation.
The functional testing results were considered successful if no component damage occurred
during the test, and the water condition and fish health were maintained (Khoriri et al.,
2024).

Table 2. Research Implementation Schedule

- Month to -
No Activity Name 1213 [4 15 (6 7
1 | Literature Study
2 | Determination of SFW aquarium components
3 | SFW aquarium design creation
4 | SFW aquarium design strength simulation
5 | Making a prototype model of the SFW aquarium
6 | Testing of the SFW aquarium prototype model
7 | Writing reports and outputs is mandatory

RESULT
The SFW aquariums were designed with the same volume as standard aquariums, but with
a slimmer width. The standard aquariums chosen were 60 liters and 34 liters. Therefore, the
SFW aquariums used a width of 10 cm. The length and height were then adjusted to the target
volume. Therefore, SFW aquariums were chosen with dimensions of 100 x 10 x 60 cm and 80
x 10 x 40 cm.
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\

(a) (b)
Figure 2. SFW Aquarium Design: (a) 100x10x60 cm (b) 80x10%40 ¢
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(a) (b)
Figure 3. SFW aquarium prototype: (a) 100x10x60 cm (b) 80x10x40 cm

Gambar 4. Bracket SFW aquarium

Figure 5. Simulation results of the strength of the SFW Aquarium bracket 80x10x40 cm
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‘-
Figure 8. Visual testing of SFW Aquarium 100x10x60 cm

Table 3. Results of the SFW Aquarium Visual Testing Survey
Scoring Satisfactio

No. Assessment [tems 1 ’ 3 4 5 n zzgel
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Function

1 | Visual clarity 11 42 47 87,2
2 | Ease of Maintenance 21 45 34 82,6
3 | Efficient Use of Space 5 18 77 94,4
4 | Structural Stability 38 42 20 76,4
5 | Function as a Habitat 15 27 58 88,6

Aesthetics
6 | Design and Appearance 24 49 27 80,6
7 | Integration with Interior 33 52 15 76,4
8 | Lighting 28 39 33 81,0
9 | Design Creativity 25 41 34 81,8
10 | Visual Comfort 12 26 62 90,0
TOTAL 212 | 381 | 407 83,9

Timemark

Sel, 31 Desember 2024 14:30

Bolok, Kec. Kupang Bar., Kabupaten
Kupang, Nusa Tenggara Tim.

10.221701°S, 123.512160°E

(2 Kode Foto: VMTEO68 , Timemark Diverifikasi

Figure 9. Condition of SFW Aquarium 80x10%x40 cm on December 3 1,2024
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Timemark
Kaimerd

Sel, 31 Desember 2024 14:49

Bolok, Kec. Kupang Bar., Kabupaten
Kupang, Nusa Tenggara [im.

10.221712°S, 123.512173°E
© Kode Foto: MWUV82 ,Timemark Diverifikasi ,.
Figure 10. Condition of SFW Aquarium 100%10%60 cm on December 31, 2024

Table 4. Results of the SFW Aquarium Visual Testing Survey

Scoring Satisfactio
No. Assessment Items 1|2 3 4 5 n Level
(%)
Function

1 | Visual clarity 11 42 47 87,2
2 | Ease of Maintenance 21 45 34 82,6
3 | Efficient Use of Space 5 18 77 94,4
4 | Structural Stability 38 42 20 76,4
5 | Function as a Habitat 15 27 58 88,6

Aesthetics
6 | Design and Appearance 24 49 27 80,6
7 | Integration with Interior 33 52 15 76,4
8 | Lighting 28 39 33 81,0
9 | Design Creativity 25 41 34 81,8
10 | Visual Comfort 12 26 62 90,0
TOTAL 212 | 381 | 407 83,9
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DISCUSSION
Strength Simulation Results

Mounting a SFW aquarium on a wall requires a bracket with sufficient strength.
Therefore, a bracket was designed to hold the SFW aquarium. The bracket design used is shown
in Figure 7 below: The bracket designs for the two SFW aquariums with different volumes
differ in length and height. These designs were then subjected to simulation testing using
Autodesk Inventor.

From the strength simulation above, it was found that for the 80x10x40 cm SFW
aquarium bracket, the maximum stress (Von Mises stress) reached 107.7 MPa and the strain
(displacement) was 0.1409 mm. This stress is still far below the material's yield stress of 207
MPa. Therefore, the stress applied by the SFW aquarium to the bracket is still safe. The strain
is also very small and will easily return to its original shape when the load is removed.

For the 100x10x60 cm SFW Aquarium bracket, the highest stress (Von Mises Stress)
reached 70.5 MPa and the strain (displacement) was 0.3659 mm. Because the bracket material
used is the same, it can be seen that the stress that occurs in the bracket is much lower than the
yield stress, and the strain that occurs is also very small, below 0.5 mm.

Visual Test Results

Visual testing was conducted by installing a SFW Aquarium on the wall of the Marine
and Fisheries Polytechnic Workshop at Kupang. The installed SFW Aquarium was then
compared to a regular aquarium, and respondents then assessed its functional and aesthetic
value. The installed SFW Aquarium is shown in Figures 10 and 11 below.

The visual testing was conducted by administering a survey to 100 respondents, who
assessed the SFW Aquarium based on its functionality and aesthetics. The survey results are
shown in Table 5 below. The survey results above show that the visual testing showed an
average satisfaction level of 83.9%. Since this result is above 80%, it can be concluded that the
visual testing successfully achieved the desired level of satisfaction.

Functional Test Results

Functional testing was conducted for one month, from December 1 to 31, 2024. The
test results showed that the SFW Aquarium was still functioning well on December 31, 2024,
as shown in Figures 12 and 13 below:
From these two figures, it can be concluded that the SFW Aquarium is functionally functioning
well.

CONCLUSION
The strength simulation results of the SFW Aquarium bracket show that the Von Mises
stress of the two SFW Aquariums is 107.7 and 70.5 MPa, respectively, which is still below the
material's yield stress of 207 MPa. This indicates that the bracket's strength is still adequate to
support the SFW Aquarium. The visual testing results show that the average respondent
satisfaction level reached 83.9%. This indicates that the SFW Aquarium visually meets the
needs of aquarium enthusiasts.
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