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Abstract

The architectural design of modern sports schools requires the integration of
functional efficiency, safety standards, and aesthetic expression, alongside advanced
visualization technologies. This study presents the exterior design and animation of a
contemporary sports school, emphasizing spatial organization, facade development,
and environmental performance. Building Information Modeling (BIM) and real-time
rendering tools are utilized to create an accurate digital representation of the facility.
The results demonstrate that the incorporation of animation into the design process
enhances spatial understanding, improves design validation, and supports effective
communication with stakeholders. The proposed approach contributes to the

development of efficient, safe, and visually engaging sports education environments.

1. Introduction

Sports schools are specialized educational institutions designed to support
physical training, athletic development, and academic learning. Their architectural
design must address diverse functional requirements, including training spaces, safety
considerations, and user comfort.

The exterior design of sports facilities plays a crucial role in establishing
identity, attracting students, and ensuring efficient operation. Additionally,
advancements in digital technologies such as 3D modeling and animation have
transformed architectural workflows by enabling realistic simulations of design

solutions.
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This study focuses on the integration of architectural design and animation in
the development of a modern sports school, highlighting the benefits of combining

physical planning with digital visualization.

2. Literature Review
The design of sports facilities is influenced by several key principles:
. Functional zoning, ensuring separation of training, academic, and

service areas

. Safety-oriented design, minimizing risk of injury
. Sustainable architecture, optimizing energy consumption
. Digital visualization, enhancing design communication

Recent developments in BIM and real-time rendering have improved the ability
to simulate environmental conditions, user movement, and structural performance in

sports facilities.

3. Methodology
3.1 Site Analysis

The site is analyzed based on:

. Accessibility and transportation links
. Climatic conditions (temperature, sunlight, wind)
. Available space for outdoor sports facilities

3.2 Architectural Design Concept

The sports school is designed with a focus on:

. Dynamic architectural form reflecting movement and energy
. Open and accessible spaces for students and staff
. Integration with outdoor sports areas

3.3 Exterior Design Features

Key elements of the exterior include:
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. Large-span structures for sports halls
. Glass facades for natural lighting
. Durable materials (steel, reinforced concrete, composite panels)

. Outdoor fields (football, basketball, athletics tracks)

3.4 Functional Zoning

The facility is organized into:

. Training zones (indoor and outdoor)
. Academic classrooms

. Administrative areas

. Locker rooms and support facilities

Efficient circulation paths are designed to separate athletes, staft, and visitors.

3.5 3D Modeling

The building model is developed using:

. Autodesk Revit (BIM)

. SketchUp / Rhino (conceptual design)

. Blender (detailed visualization)

The model includes structural systems, facade design, and environmental

context.

3.6 Animation Development

The animation process involves:

1. Camera path creation (walkthrough and aerial views)
2. Simulation of natural and artificial lighting

3. Application of textures and materials

4. Rendering using real-time engines

Tools used:

. Unreal Engine

. Lumion / Twinmotion
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4. Results and Discussion
4.1 Architectural Outcomes

The final design achieves:

. Functional efficiency and clear spatial organization
. Modern and dynamic visual identity
. Integration with outdoor sports facilities

4.2 Environmental Performance
The design incorporates:

. Natural ventilation strategies
. Daylighting optimization

. Energy-efficient materials

4.3 Animation Results

The animated model provides:

. Realistic visualization of the facility
. Simulation of user movement and activity
. Enhanced understanding of spatial relationships

4.4 Impact on Sports Facility Design

The integration of animation enables:

. Early detection of design issues
. Improved communication with stakeholders
. Better alignment with user requirements

5. Applications
The proposed approach can be applied in:
. Sports education infrastructure development

. Athletic training centers
119



. School and university campus design

. Virtual simulation and training environments

6. Advantages

. Improved design accuracy

. Enhanced visualization and presentation
. Increased safety and functionality

. Reduced risk of construction errors

7. Limitations
. High computational requirements
. Need for specialized software skills

. Time-intensive modeling and rendering

8. Conclusion

This study demonstrates that the integration of architectural design and digital

animation is essential for the development of modern sports schools. The proposed

approach enhances both functional and aesthetic aspects of the design while

supporting efficient and safe operation. Future work may include the integration of

virtual reality and artificial intelligence for advanced simulation and optimization.
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