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Abstract: 
Fractal geometry has gained significant attention due to its attractive repetitions and endless complexities. Fractal geometry 

offers a unique approach in architecture, interior and exterior design, and furniture design in particular. The beauty of 

fractal geometry appeared in outdoor spaces through the design of pavilions, whether temporary or semi-permanent 

structures, this is due to a general problem in that contemporary pavilions lack compatibility with their environmental 

surroundings and rely on traditional designs. From here, the study assumed that using the principles of fractal geometry in 

pavilions design would contribute to achieving better harmony with the environmental surroundings. From here, analytical 

studies have shown a set of results that confirm this hypothesis, the most prominent of which is that the use of fractal 

geometry in pavilion designs creates new dimensions for the observer's perception of the surrounding environment. 

Additionally, the use of fractal shapes in pavilion designs in public places results in visually rich designs that enhance the 

aesthetic appearance of the environmental surroundings. 
Statement of the Problem: Contemporary pavilions often lack compatibility with their environmental surroundings and are 

based on traditionalism. 

Research Objectives: Integrating environmental, cultural, and historical elements into the pavilion designs to fit with the 

environmental surroundings. 

Reliance on fractal design methods to enhance the aesthetic values of contemporary pavilions within their environmental 

context. 

Research hypotheses: - The research assumes that highlighting the principles of fractal geometry in pavilion designs will 

contribute to achieving better harmony with the environmental surroundings, which increases the effectiveness of designs 

in providing shade and beauty. - Adopting a design vision that aligns with the environmental, cultural, and historical 

context of each site helps to enhance the environmental sustainability of pavilions and reduce their negative impact on the 

surrounding environment. 
Research Methodology: A theoretical study of the concept, properties, characteristics and methods of generating fractal 

geometry. An analytical study of pavilion designs in their environmental surroundings. Extracting the most important 

results to align pavilion designs with their environmental surroundings. 

Research Results: One of the most important applications of using fractal geometry in design is creating a virtual 

environment through shadow and light. Fractal geometry in design creates new dimensions for human perception of the 

surrounding environment. Using the fractal geometry method in the service elements adjacent to archaeological areas is a 

rich experience that enhances the aesthetics of the monument, as the design is based on contrast rather than harmony. This 

is one of the most important rules of UNESCO in preserving the sanctity of the monument. Fractal patterns in pavilions 

create a balance between mass and space through shade and light, producing complex shadows whose angles change with 

the sun’s rotation. This constant change creates a dynamic and aesthetic effect that enhances the visitor experience and 

gives the place vitality throughout the day. The integration of fractal pavilions with archaeological sites provides a rich 
visual and cultural experience, enhancing the value of the tourist site. The use of fractal shapes has been shown to enhance 

the geometric aesthetics of pavilions, adding a unique character to the design.The use of fractal shapes in the design of 

pavilions in public places creates visually rich designs that enhance the aesthetic appearance of the surrounding 

environment. 

Keywords: 
Fractal geometry, Pavilions, Environmental surroundings. 

References: 
1- Alshaymaa Mohammad Saied Abolghait, (2021), “Pavilion design between heritage and modernity as one 

of the forming elements in sustainable environmental design”, journal of Architecture, Arts, and 

Humanities, Volume (6), issue (3). DOI: 10.21608/mjaf.2021.66255.2248 

2- Eman Ibrahim, (2017),” Design methods in the application of fractal geometry 

http://creativecommons.org/licenses/by/4.0/
mailto:wael_rafat2@yahoo.com
mailto:ashrahus@gmail.com
mailto:nadaelzanaty@outlook.sa
https://dx.doi.org/10.21608/mjaf.2021.66255.2248


Citation:  Wael Helal, et al (2024), Fractal geometry and its reflection on pavilion design in the environmental 

surrounding, International Design Journal, Vol. 14 No. 6, (November 2024) pp 251-261 
 

This work is licensed under a Creative Commons Attribution 4.0 International License International Design Journal 

 

3- in the interior design of tourist buildings”, International Design Journal, Volume (7), issue (3). 
https://search.mandumah.com/Record/984513  

4- Dina Tarek Kamal Eldin, (2022), "Digital Design Thinking Strategy for Interior Architecture Using Fractal 

Methods", International Arab Journal of Digital Art and Design, Volume (1), Issue (1). 
DOI: 10.21608/iajadd.2022.223366 

5- Maysa Fekry, Heba Mostafa, Ashraf Hussein, (2017) ,”Fractal Theory Between experimentation and 

application of designs for printed hanging textiles", Journal of Architecture and Arts, Issue (8). 
6- Carl Bovill )1996( ,“Fractal geometry in architecture and design”, Springer Science+Business Media New 

York. 

7- Gutzwiller ،Martin C. (1990). “Chaos in Classical and Quantum Mechanics”, New York: Springer-Verlag. 

8- Harris, James. (2012), “Fractal architecture organic design philosophy in theory and practice”. University 
of New Mexico Press. 

9- Mandelbrot, Benoit. (1989), “Fractal Geometry: What is it and what does it do?” Yale University. New 

York.   
10- Michael F. Barnsley, Robert L. Devaney, Benoit B. Mandelbrot, Heinz-Otto Peitgen, Dietmar Saupe 

(1988), Richard F. Voss,“The Science of Fractal Images”, Springer New York, NY. 

11- Richard T. Wright and Dorothy F. Boorse, 2019 “Environmental Science: Toward a Sustainable Future”, 

Pearson. 
12- http://fractalfoundation.org     

13- https://parametricmonkey.com/2016/03/09/fractals/  

14- http://files.righto.com/fractals/vor.html  
15- https://www.ted.com/talks/michael_hansmeyer_building_unimaginable_shapes  

16- https://www.archdaily.com/1013680/flourish-pavilion-studio-a-light  

17- https://www.archdaily.com/1012160/hiyoshi-pavilion-jorge-almazan-plus-keio-university-studiolab  
18- https://www.archdaily.com/1005394/the-pavilion-of-contemplation-jk-ar 

Paper History: 
Paper received June 17, 2024, Accepted August 25, 2024, Published on line September 1, 2024 

 

http://creativecommons.org/licenses/by/4.0/
https://search.mandumah.com/Record/984513
https://dx.doi.org/10.21608/iajadd.2022.223366
http://fractalfoundation.org/
https://parametricmonkey.com/2016/03/09/fractals/
http://files.righto.com/fractals/vor.html
https://www.ted.com/talks/michael_hansmeyer_building_unimaginable_shapes
https://www.archdaily.com/1013680/flourish-pavilion-studio-a-light
https://www.archdaily.com/1012160/hiyoshi-pavilion-jorge-almazan-plus-keio-university-studiolab
https://www.archdaily.com/1005394/the-pavilion-of-contemplation-jk-ar

