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Abstract-The increasing demand for aviation 
professionals has created the need for compact and 
accessible pilot training environments capable of operating 
within limited spaces. Conventional flight simulators 
provide realistic training experiences; however, these 
systems generally require permanent installation, large 
operational footprints, and high infrastructure investment. 
Such limitations reduce accessibility for educational 
institutions operating under spatial constraints. This paper 
presents aero pod X, a foldable and mobile acoustic flight 
training pod developed as a compact aviation simulation 
environment. The proposed prototype integrates foldable 
structural panels, acoustic insulation systems, ergonomic 
cockpit planning, mobility mechanisms, hydraulic 
stabilization supports, environmental simulation features, 
and controlled ventilation systems within a single modular 
enclosure. The pod is designed to operate in transport and 
deployment modes. During transport, the structure remains 
compact and movable, while in operational mode the 
enclosure expands to form an immersive simulation 
environment for single-pilot training. The study 
demonstrates the possibility of developing portable aviation 
learning infrastructure suitable for architecture-based 
educational environments and compact research 
applications. 
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1. INTRODUCTION  
 
Flight simulation systems play an important role in 
aviation education because they provide controlled 
environments for learning operational procedures without 
real-world risk. These systems help users understand 
cockpit operations, environmental conditions, navigation 
procedures, and emergency handling. 

Most conventional simulators are permanently installed 
systems requiring large spaces and extensive 
infrastructure. Their fixed configuration reduces flexibility 
and makes them unsuitable for institutions operating 
within compact environments. 

Environmental quality also affects simulation 
performance. Factors such as acoustics, ventilation, 
thermal comfort, lighting, and ergonomic arrangement 
influence concentration and user efficiency. Existing 
systems often treat these aspects independently rather 
than integrating them into a unified structure. 

To address these limitations, this study proposes Aero pod 
X, a foldable and mobile acoustic flight training pod that 
combines portability, ergonomic planning, acoustic 
treatment, environmental control, and modular 
deployment into a single compact prototype. 
 

1.1 Problem Statement 
 
Traditional simulator systems require significant 
installation space and depend on fixed infrastructure. 
Their limited mobility, high setup requirements, and 
absence of integrated environmental control reduce their 
suitability for smaller educational institutions and 
compact training environments. 

These limitations create a requirement for an alternative 
system capable of providing aviation training within 
reduced spatial conditions while maintaining portability 
and operational flexibility. 

Aeropod X is proposed as a foldable and transportable 
solution intended to overcome these challenges. 

 
1.2 Aims and Objectives 
 
The aim of this project is to develop a foldable and mobile 
flight training pod capable of creating an immersive 
aviation simulation environment within compact spaces. 
The project focuses on integrating acoustic treatment, 
mobility systems, ergonomic planning, environmental 
control, and modular deployment principles into a single 
prototype structure. 

The objectives include improving space efficiency through 
foldable architecture, introducing mobility using wheel-
supported transportation systems, incorporating acoustic 
insulation layers, providing stability through hydraulic 
supports, developing ergonomic cockpit arrangements, 
and improving user experience through environmental 
simulation systems. 

 

2. LITERATURE REVIEW 

Flight simulators have been widely used in aviation 
training because they provide safe learning environments 
and improve operational understanding. Most systems 
emphasize realism and accuracy; however, portability and 
compact deployment remain limited. 

Acoustic enclosures are commonly used in studios and 
isolated environments to improve concentration and 
reduce external disturbance. Materials such as 
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polyurethane foam, acoustic felt, and composite panels 
contribute to sound absorption and environmental 
control. 

Foldable and modular structures are widely used in 
architecture because they improve flexibility, reduce 
storage requirements, and support temporary 
deployment. 

Ergonomic studies indicate that cockpit arrangement 
directly influences comfort, accessibility, and operational 
efficiency. Proper placement of controls and seating 
systems improves interaction quality and reduces user 
fatigue. 

The present study combines these concepts into a compact 
aviation training environment. 
 

3. METHODOLOGY  
 
The development of Aeropod X was carried out through a 
structured process consisting of requirement 
identification, concept development, structural planning, 
functional integration, and comparative evaluation. 

Initially, user requirements related to portability, acoustic 
performance, simulation capability, ergonomic comfort, 
and compact deployment were identified. Concept 
sketches and deployment strategies were then prepared to 
establish the foldable configuration. 

The structural system was developed using an aluminium 
tubular frame supporting foldable FRP shell panels. 
Functional components including cockpit controls, 
acoustic layers, airflow systems, hydraulic stabilizers, and 
environmental simulation elements were integrated into 
the design. 

Finally, the proposed prototype was comparatively 
evaluated against conventional simulator systems to 
determine adaptability and suitability for educational 
environments. 

 
4. DESIGN DEVELOPMENT OF AEROPODX  
 
Aeropod X is designed as a modular aviation training unit 
capable of transforming between transport mode and 
operational mode. The enclosure uses foldable shell 
components mounted on a wheel-supported mobility 
platform. Hydraulic supports improve balance during 
deployment and operation. 
The interior configuration is intended for a single pilot 
arrangement and includes simulation controls, ergonomic 
seating, acoustic treatment layers, and environmental 
systems. 

 

 

 

Table 1: Proposed Dimensional Specifications 
 

Parameter                 Value 

Overall Length                3.20 m 

Width (Folded)        1.80 m 

Width (Opened)        3.60 m 

Height        2.40 m 

Occupancy        Single Pilot 

Estimated 
Weight 

       900 kg 

Deployment 
Time 

       10–15 minutes 

 

 
 

Fig. 1: Sequential deployment stages showing 
transport configuration, side panel opening, hydraulic 

stabilization, and expanded operational mode. 
 

5. Structural Systems and Materials -  
 
The primary structure consists of an aluminium tubular 
frame designed to reduce weight while maintaining 
stability. Foldable FRP shell panels form the external 
enclosure. The mobility platform includes wheel 
assemblies and support members allowing transportation 
without dismantling. 

Hydraulic stabilizers are integrated beneath the base 
frame to reduce movement and improve operational 
balance during use. 
 

Table 2: Material Specification 
 

Component Material Function 

Main Frame Aluminium Alloy Lightweight structure 

Exterior Shell FRP Composite Enclosure 

Acoustic Layer PU Foam Noise absorption 

Interior Finish Composite Panels Surface treatment 

Mobility Base Structural Steel Load transfer 

Stabilizers 
Hydraulic 
Steel Assembly 

Stability 
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Fig. 2: Exploded axonometric analysis showing 
structural frame, cockpit system, acoustic layers, 

hydraulic supports, and mobility platform. 
 

6. Acoustic and Ergonomic Design  

Acoustic performance was considered an important 
component because environmental disturbance affects 
user concentration during simulation activities. The 
enclosure consists of an FRP outer shell followed by 
insulation cavities, polyurethane acoustic foam, acoustic 
felt treatment, and composite finishing layers. 

The cockpit is designed for a single pilot configuration and 
includes a pilot seat, flight yoke, throttle unit, rudder 
pedals, display systems, and environmental projection 
interface. The arrangement follows ergonomic principles 
to improve comfort and accessibility. 

Table 3: Acoustic Configuration 
 

Layer Material Purpose 

Layer 1 FRP Shell Protection 

Layer 2 Air Gap Isolation 

Layer 3 PU Foam Sound Absorption 

Layer 4 Acoustic Felt Echo Reduction 

Layer 5 Composite Finish Interior Surface 

 

 
 

 

 

 
 

 
 

Fig. 3: Exterior operational visualization showing 
deployed roof panels and hydraulic stabilization 

system. 
 

7. Ventilation and Environmental System 
 
The ventilation arrangement includes fresh air intake 
vents, internal airflow channels, exhaust outlets, and 
acoustic baffles. Air enters through intake openings and 
circulates within the enclosure before leaving through 
upper exhaust systems. 

Environmental simulation features are proposed to 
improve immersion and include weather effects, daylight 
variation, fog conditions, and low-visibility environments. 

Table 4: Ventilation Features 
 

Feature Description 

Air Intake Lower Side Vents 

Exhaust Upper Outlets 

Circulation Internal Channels 

Noise Control Acoustic Baffles 

Cooling Method Passive Assisted Flow 

 

 
 
Fig. 4: Interior cockpit environment showing acoustic 

treatment panels, ergonomic seating, avionics 
displays, and simulation interface. 
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8. Deployment Workflow  
 
The operational sequence begins with the pod in transport 
configuration where the enclosure remains folded and 
mounted on the mobility platform. After reaching the 
required location, wheel locking systems are activated and 
hydraulic supports are deployed. 

The foldable panels are then opened to create the enclosed 
operational environment. Lighting, ventilation, and 
simulation systems are activated before the training 
session begins. Following completion, the system returns 
to transport configuration through the shutdown and 
retraction sequence. 

9. Design Evaluation  

Table 5: Comparative Analysis 

 

Parameter 
Conventional 
Simulator 

Aeropod 
X 

Mobility Fixed Mobile 

Space 
Requirement 

High Compact 

Acoustic 
Integration 

Partial Integrated 

Setup Time Long Reduced 

Portability Low High 

Deployment Permanent Foldable 

 
The comparison suggests improved adaptability, 
flexibility, and spatial efficiency for compact educational 
environments. 
 

10. Results and Discussion  
 
The proposed prototype demonstrates integration of 
foldable architecture, mobility systems, acoustic 
treatment, ergonomic planning, and environmental 
control within a compact aviation training environment. 
The design indicates reduced installation footprint, 
improved portability, and greater flexibility compared 
with conventional simulator systems. Integration of 
acoustic layers and environmental systems further 
improves the usability of the enclosure. 
Although the study remains at conceptual prototype stage, 
the proposed configuration demonstrates potential for 
future development and implementation. 
 

11. Limitations  
 
The present work is based on a conceptual prototype and 
does not include fabricated testing or experimental 
validation. Acoustic performance values, dimensions, and 

operational characteristics are proposed assumptions 
intended for design evaluation purposes. 

Future work may include prototype fabrication, acoustic 
testing, and performance validation. 

 
12. Future Scope 
 
Future development may include integration of virtual 
reality systems, motion simulation platforms, artificial 
intelligence-based pilot evaluation, IoT monitoring 
systems, automated deployment mechanisms, and remote 

aviation training environments. 
 
CONCLUSIONS  
 
Aeropod X presents a compact aviation training solution 
integrating foldable architecture, acoustic control, 
mobility systems, ergonomic planning, and environmental 
simulation. 

The proposed prototype addresses limitations associated 
with traditional fixed simulator environments by 
improving portability and reducing spatial requirements. 
The study demonstrates the feasibility of modular aviation 
learning environments suitable for educational and 
architectural research applications. 
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