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Abstract. Knowledge about aircraft engines is not known to everyone. Likewise, students and vis-
itors to the Aerospace Science Technology Education Park (ASTEP) building on the Adisutjipto
Institute of Aerospace Technology campus do not yet know and understand about it. This research
aims to develop an educational tourism media based on Virtual Reality (VR) which displays a pan-
orama of the Low Bypass Turbofan Engine components in the ASTEP building. VR technology was
choosen because it can provide an interactive and immersive experience for visitors who want to
understand the workings of aircraft engines visually. The research method used by the Multimedia
Development Life Cycle (MDLC) multimedia development methodology consists of six stages:
concept, design, material collecting, assembly, testing, and distribution. Project implementation is
tested through functionality testing (Black Box) and user testing (User Usability), for calculation of
user test results using the Guttman Scale shows that this VR functions well and is able to provide
clear and easy to understand information about the Low Bypass Turbofan engine components. Thus,
this project is expected to increase visitors understanding of aviation technology, as well as provide
a new and impressive educational experience make it easier for the students to learn parabolic mo-
tion and its application to airplane motion.
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1 Introduction

The Virtual Reality is a modern technology that allows us to be virtually present and interact with the
system [1]. The real experience of VR is when supported by supporting tools such as a VR Headset
which is useful for monitoring the user's head and viewing the Virtual Reality world, gloves which are
useful for moving hands and sending information about our movements in the real world to the Virtual
Reality world, and walkers which are useful for monitoring leg movements from the real world to the
Virtual Reality world. The benefits of existing virtual reality include as an effort to introduce the culture
and tourism of Pontianak City [2], introduction to the environment of the National University based on
Android [3], Mercubuana University Campus [4], information media for campus building 2 of Aisyiyah
University Surakarta [5], innovation in promoting Purbalingga tourist attractions[6], 3D virtual gallery
in preserving the history of Hindu-Buddhist temples [7], virtual school implementation [8], Solo Baru
Sukoharjo halal culinary tourism promotion media [9], TBM 700 aircraft familiarization learning [10],
Glagah State Vocational School Banyuwangi [11], virtual-based furniture exhibition (virtual exhibition)
[12], home interior marketing advertisements [13], information on tourist attractions in Makassar City
[14].

Virtual reality technology is also useful in the field of education related to aerospace such as providing
an understanding of how aircraft engines work. This is the basis for why it is necessary to create a virtual
reality that supports aerospace educational tourism at the Adisutjipto Institute of Aerospace Technology
especially in Aerospace Science Technology Aducation Park (ASTEP) Building. ASTEP is a building
used for student practicums and was inaugurated on September 14, 2023. The Public Relations and
Admissions Center of the Adisutjipto Aerospace Technology Institute often collaborates with high
schools and vocational schools from both Java and outside Java regarding campus visits. One of the
program activities from the collaboration in campus visits is a campus tour where male and female
students from high schools or vocational schools carry out activities around the campus area to see the
facilities available on the Adisutjipto Aerospace Technology Institute campus. Inside the ASTEP
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building there are several collections of aircraft components, one of which is the low bypass turbofan,
which is a type of engine commonly used in commercial aircraft. In addition, the ASTEP building is
also used as a medium for educational tourism for students and visitors. The information used in the
component collection still uses manual paper form. This means that the information provided to visitors
or students regarding the aircraft components still uses traditional methods, namely printed documents,
and has not been updated or equipped with modern technology that may be more interactive. The need
for aviation technology education continues to grow rapidly and understanding how aircraft engines
work is becoming increasingly important. However, education about aircraft engine components, espe-
cially low bypass turbofan engines, is often hampered by limited access and materials. Virtual Reality
(VR) offers an innovative solution to overcome these shortcomings. VR can be used to create virtual
panoramas of low bypass turbofan engines and can increase the attraction of tourists related to aviation
so that VR provides a memorable experience to visitors.

The target of this virtual reality is students who do not yet understand about aircraft engines, especially
low bypass turbofans, so it is hoped that when they learn to use this virtual reality, they will be able to
increase their knowledge and also provide a memorable experience [15]. Compared to other researchs,
this study explains in detail about each component of the aircraft engine visually and its function. So it
is hoped that with the help of the virtual reality on each engine can help students and visitors understand.
3D Vista is a virtual staging software that aims to create interesting panoramas and Virtual Reality (VR)
content. With this software that allows us to create spectacular panoramas and multimedia virtual tours
in the most intuitive and fast way. Users can use this software to create virtual tours of properties,
exhibitions, or other locations. These virtual tours can then be shared online or through other media.

2 Research Methods

This research method uses the Multimedia Development Life Cycle (MDLC) multimedia development
methodology consisting of stages, namely concept, design, material collecting, assembly, testing,
distribution [16].

At the initial stage, namely when creating the concept, the type of multimedia and the topic of the
assignment are determined. At this stage, the purpose of the development and the type of application
are determined. After the design is ready, we define in detail what will be done and how it will be
presented. At this stage, scripts, storyboards, and navigation structures are created, as well as several
other design phases. The following is a collection of materials that include data collection, audio, video
and images, which are collected in the appropriate digital format. Then ready to be used in the produc-
tion stage. After that, continue to the production process, at this stage the entire project is created to
produce the planned multimedia. After the production process, the next process is the testing stage,
where the application is run and validated to ensure that the development goes according to plan. And
the distribution stage of the developed application is distributed to users. Distribution can be done on
different storage media [17].

Stage 1. At this stage, the target of the project to be developed will be determined. The objectives, target
audience, and main needs of the project are formulated clearly so that the project to be built will make
it easier for users to learn about the Low Bypass Turbofan Engine.

Stage 2. This stage involves creating visual and technical designs of the project. The design includes
storyboards, use case diagrams (Fig. 1), 3D modeling of the Low Bypass Turbofan Engine.
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Fig. 1. Use Case Diagram

In Fig. 1, the user is the main actor who interacts with the VR system. Then the user starts the VR tour
from the main interface of the application, after that the user can select several menus, namely VR, com-
ponent information, about the engine and ASTEP building and instructions.

Storyboard is the first visual presentation of the story. The main purpose of the storyboard is to explain
the narrative flow of a story. Every filmmaker has their own way and innovation to express their story.
In the world of animation and film, the storyboard acts as a guide for the people involved in it, starting
from the director, story writer, lighting, cameraman, and others. The storyboard exists after the script
or narrative is complete which functions to visually explain the story. The storyboard helps each crew
to make videos that are organized and the results are good. With the storyboard helping to convey the
message from the images that will be displayed, the actors know where to position themselves, the
cameraman also knows what to shoot like [18].

The user interface is part of the system to interact with users. The user interface design is carried out to
determine how users will interact with the system and the input and output received and produced by the
system. There are 5 user interfaces designed, namely the main page user interface, the VR menu user
interface, the component information user interface, the user interface about the engine and the ASTEP
Building, and the instructions user interface.

To create a 3D modeling of a low bypass turbofan engine, the first step is to draw it first in the ASTEP
building using a smartphone and the polycam 3D scanner and editor application. Here are some images
that will be taken in the ASTEP building of the Adisutjipto Institute of Aerospace Technology Yogya-
karta, one of which is in Fig. 2.

Fig. 2. Engine Low Bypass Turbofan from the side

Stage 3. At this stage, all the materials needed in the project are collected. The materials collected are the
Engine Low Bypass Turbofan image and text for the information that has been searched previously.
Stage 4. This is where all the elements that have been designed and collected are combined into a
complete project unit. The elements collected are like a 3D project.

Stage 5. In the next stage, testing the system is done by running the system and seeing whether it runs
smoothly or whether there are errors. Testing is done, namely functionality testing and user testing.
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Functionality testing is done on a laptop and user testing is done on students of the Adisutjipto Institute
of Aerospace Technology Yogyakarta.

Stage 6. The final stage is the distribution of the project to the intended audience. This can involve
launching the system, publishing content, or distributing materials to end users. Distribution is done
through questionnaires that have been distributed to students.

3 Implementation And Discussion

The results of the research into the creation of the Virtual Reality Panorama Engine Low Bypass
Turbofan system at the Adisutjipto Institute of Aerospace Technology, Yogyakarta are the results of
implementing the design that has been created.

3.1  Virtual Reality Main Menu

In Fig. 3 below is the main menu display on the Virtual Reality Panorama system. There are 4 menu
options, namely VR, component information, about engine or ASTEP, and instruction. In this VR menu,
you can move the image 360 degrees and zoom in or zoom out.

ADISUTUIPTO INSTITUTE OF AEROSPACE TECHNOLOGY

Vi

CCOMPONENT INFORMATION

ABOUT ENGINE OR ASTEP

INSTRUCTION

Fig. 3. VR Engine Low Bypass Turbofan Main Menu Display

3.2 VR Component Information Menu

VR Component Information Menu is a display of information on the Engine Low Bypass Turbofan
components. In this display, the user can move the engine to the right, left, and up and can zoom in and
zoom out. Here the user can see detailed information on the components in the engine.

In Fig. 4 is the exhaust component on the VR engine low bypass turbofan. In the exhaust component
there is information about the exhaust of the VR engine low bypass turbofan.
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Fig. 4. Exhaust Component View

3.3 Menu About Engine or ASTEP Building

Fig. 5 shows information about low bypass turbofan engines and the ASTEP building of the Adisutjipto
Institute of Aerospace Technology Yogyakarta. Users can access information about low bypass turbofan

engines and the ASTEP building to understand more.

ADISUTJIPTO INSTITUTE OF AEROSPACE TECHNOLOGY

Low Bypass Turbofan Engine

Engine low bypass turbofan adalah jenis mesin jet yang menggunakan prinsip turbofan dengan rasio
bypass rendah. Ini berarti bahwa sebagian besar udara yang ditarik oleh kipas di bagian depan
mesin melewatl inti mesin untuk permbakaran, sementara sebagian kecil udara mengalir di sekitar int
mesin (bypass). Mesin ini menggabungkan fitur mesin turbojet dan turbofan untuk menghasilkan

dorongan yang tinggi dengan efisiensi tertentu.
Vi
Sejarah Singkat Engine Low Bypass Turbofan
COMPONENT INFORMATION 1. Awal Pengembangan Mesin Jet
1930-an - 1940-an: Mesin jet pertama kali dikembangkan oleh insinyur sepert Frank

Whittle di Inggris dan Hans von Ohain di Jerman. Mesin-mesin awal ini adalah turbojet,

yang mengkompresi udara dan mencampurnya dengan bahan bakar untuk pembakaran
ABOUFEHOINE ORABTER 2. Kemunculan Konsep Turbofan

1950-an: Insinyur mulai mengembangkan mesin turbofan untuk meningkatkan efisiensi

bahan bakar dan mengurangi kebisingan. Mesin turbofan menambahkan kipas di bagian

INSTRUCTION depan mesin yang membagi aliran udara menjadi dua jalur: inti mesin dan bypass
19

60-an: Mesin turbofan dengan rasio bypass rendah (low bypass) mulai dikembangkan
untuk pesawat militer dan pesawat supersonik. Mesin ini memberikan dorongan tinggi
yang dibutuhkan untuk kinerja tinggi dan manuver cepat
4. Penerapan di Pesawat Tempur
1960-an - 1970-an: Pesawat tempur seperti McDonnell Douglas F~4 Phantom | dan F-

111 Aardvark mulai menggunakan mesin low bypass turbofan. Mesin ini memberikan
keseimbangan antara dorongan tinggi dan ukuran yang lebih kecil
5. Kemajuan Teknologi
980-an - 1990-an: Teknologi material dan desain mesin semakin maju, meningkatkan
efisiensi dan keandalan mesin low bypass turbofan. Contoh mesin yang dikembangkan
pada periode ini adalah General Electric F404, yang digunakan pada pesawat F/A-18
Hornet.

Fig. 5. Display of Information About the Engine and ASTEP Building

34 Instructions Menu

Fig. 6 shows the instructions display. Users can access the help menu to get instructions on how to use

the Turbofan low bypass engine VR system.
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Petunjuk Penggunaan
¢ 1. Mulai

4
B aiankan apilkasi “Viual Roalty Panorama Komponen Engin Low Bypass Turoofan®
dari monu utama perangkal VR Anc.

Gunakan pengendal| untus mel hat sekellling dan mendekati kamponen yang Ingin Anca
INSTRUCTION Sl

4. Informasi Komponen

Pilh opsi “Informasi Kompanen” untuk memilih komponen fertantu dari engine.
Anda dapat memilih komponen seperti fan, komoresor, ruang bakar, rbin, dan nozzle

5. Tentang engine dan gedung ASTEP

Pilh opei "Tantang sngine dan gedung ASTEP* untuk mandzpatkan penjsiasan lebih
lanjut

Fig. 6. System User Instructions Display

3.5 Testing

This test aims to determine the quality of the system that has been created. In this study, there are two
tests carried out, namely functional testing (Black Box) and user testing (User Useability). Functional
testing (Black Box) is carried out to determine the functionality of the system created, whether it is
running well or not. While User Useability testing is carried out to determine whether users can use the
system easily and to determine the effectiveness and benefits of the system based on the responses of
several respondents who have been carried out through the questionnaires that have been distributed.

Table 1. Black Box Testing

Application Menu  Tested Results
Main Menu Start Button Valid
VR Menu VR Button Valid
Component Component Valid
Information Menu Information

Button

Logo i button to open  Valid
information in a com-

ponent
About Engine or About Engine or Valid
ASTEP Menu ASTEP Button
Instruction Menu Instruction Button Valid

Based on the test table 1 that was carried out, each menu and feature in the Virtual Reality Panorama
Engine Low Bypass Turbofan system of the Adisutjipto Institute of Aerospace Technology Yogyakarta,
runs well and according to its duties.

In addition to black box testing, user ability testing is also carried out. In this test, users will access
using a questionnaire to view the VR Engine Low Bypass Turbofan that has been created. The system
is accessed so that students can fill in the questionnaire data properly. In the questionnaire data (Table
2) that was distributed, there were 10 questions. And Number of Answers from the Questionnaire in the
Table 3.
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Table 2. Question in the Quosioner
No Question Answer

1 Is the Virtual Reality Panorama Engine Low Bypass Turbofan of the ~ (Yes) (No)
ASTEP building of the Adisutjipto Institute of Aecrospace
Technology Yogyakarta using this panoramic image method easy to
use?

2 Is the explanation of the Engine Low Bypass Turbofan components  (Yes) (No)
in the ASTEP building of the Adisutjipto Institute of Aerospace
Technology Yogyakarta system easy to understand?

3 Does the Virtual Reality Engine Low Bypass Turbofan of the ASTEP  (Yes) (No)
building of the Adisutjipto Institute of Aerospace Technology
Yogyakarta help you find information?

4 Does every button on every system work properly? (Yes) (No)

5 Are the layout and colors of this application attractive? (Yes) (No)

6 Is the information provided about the ASTEP building and (Yes) (No)
explanation of components easy to understand?

7  Are you experiencing technical difficulties while using this app (e.g.  (Yes) (No)
lag, problems with controls)?

8  Does this application meet the needs of male and female students? (Yes) (No)

9 Is every object in this system clearly visible? (Yes) (No)

10 Would you recommend this app to others interested in aviation  (Yes) (No)
technology?

Table 3. Number of Answers from the Questionnaire

Question Answer Yes Answer No
Ql 29 1
Q2 30 0
Q3 30 0
Q4 28 2
Q5 27 3
Q6 29 1
Q7 18 12
Q8 30
Q9 30 0
Q10 30 0

Total 281 19

Average 28,1 1,9

Calculations using the Guttman scale showed that the suitability point was above 50%, namely 93.67%,
so it can be said that the Virtual Reality Panorama Engine Low Bypass Turbofan system as an educa-
tional tourism media is feasible or good.

4 Conclusion

The following are the conclusions that can be drawn, namely:
a. The results of the questionnaire prove very good user satisfaction with a percentage of 93.67%
of the 30 respondents who answered.
. Users can feel an interactive experience and can learn in a modern way.
c. The information provided about the Engine Low Bypass Turbofan components and the ASTEP
building is considered clear and informative and the animation helps users understand the
concept.
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