Citation: Soha Abd el Khalek, et al (2024), Facades as a Factor Influencing Solar Architecture, International Design Journal, Vol. 14
No. 2, (March 2024) pp 417-427

Facades as a factor influencing solar architecture

Soha Hassan Ali Abd el Khalek,
Student at the Faculty of Applied Arts, Department of Decoration, Helwan University,
Sohah6969@gmail.com

Prof. Dr. Abd el Monem Meawad,
Professor of Design at the Faculty of Applied Arts, Helwan University, and former Cultural Attache to
Italy, AbdelmonemMeawad@gmail.com

Dr. Heba Allah Othman Abd el Rahim Zohni,
Assistant Professor of Design at the Faculty of Applied Arts, Helwan University, and Badr University,
heba.zohny@buc.edu.eg

Abstract:

Egypt is geographically located in a privileged location in the heart of the global sun belt. Where the Egyptian land is one
of the richest lands with a solar nature, and architectural facades are an essential part of solar architecture, and to benefit
from Egypt's geographical location in the field of architecture, we must study the path of the sun well to get the best
possible design, solar energy is defined as energy resulting from the conversion of sunlight into electricity using
photovoltaic solar cells, as it is considered one of the most important sources of renewable energy in the world. It is multi-
use in many residential buildings and service buildings with high energy efficiency that employ solar energy in an
environmentally friendly environment. Comfortable and user-friendly interior, such as lighting and thermal adjustment
requirements.

Solar cells are photovoltaic materials used to replace traditional building materials in some external parts of the building.
Since solar architecture is used to illuminate facades, illuminate buildings, and illuminate interior spaces, it also works to
heat buildings and heat water.

It has become increasingly involved in the construction of new buildings as the main or additional source for generating
electrical energy, as it works to reduce the cost. There is more than one way to use photovoltaic energy and the use of solar
panels “PV Cells.” They can be used on the roof of the building and also used on the facades. The building's exterior
produces energy inside the building again. Solar cells can protect against weather fluctuations and provide shade to protect
from the sun's rays.

Statement of the Problem: The presence and construction of many unsustainable architectural buildings that consume a lot
of non-renewable energy. Significance of research: Study of modern trends used in solar architecture on architectural
facades. Objectives: Utilizing solar energy in architectural facades. Methodology: Applied analytical approach. Results: 1-
1. There is a need to adopt large proportions of thermal storage in floors, walls and ceilings. 2- Care must be taken in
choosing architectural openings so that there is a variety of shapes and whether they are fixed or mobile to help control
heat and light for the benefit of all seasons. 3- There is a need to more precisely define the areas and limits of heating or
ventilation in response to the fluctuations in the climate of the surrounding atmosphere of the building. 4- The various
environmental factors of any architectural or urban formation must be studied to take advantage of opportunities to exploit
these factors, such as wind and sun. 5-. There is a need to come up with guidelines for designing architecture that respects
and benefits from natural lighting in terms of (shape - size - location). 6- Arriving at planning considerations for passive
solar design in the design idea stage. 7- The working system of solar refractors in buildings must be studied and analyzed
to achieve maximum benefit from them.

Keywords:

Passive Solar Design, Active Solar Water Heating, Solar Photovoltaic Cells “PV”, Double Skin Fagade, Heat
Accumulation, Parametric Facade

References:

1- Consulting Engineers “Mohammed Majid Abbas Khulusi - Suleiman Abdullah Al-Khuraiji”, a book entitled “Modern
Theories in Architecture” - Department of Architectural Encyclopedias - Part Six - 2021 AD

2- Al-Majri Ghada Khaled, and Bek Muhammad Milad. 2022. “Sustainable environmental design techniques as a
mechanism for maintaining thermal balance with renewable energies.” Al-Qurtas Journal of Humanities and Applied
Sciences, February 16, 2022

3- Mahmoud Ali, M. Asmaa, Helwan University, article on sustainable architecture and its impact on the architectural
design of schools in the secondary education stage in Egypt.

4-  Dr. M. Shukri Muhammad Hassanein - book entitled “Architecture and Environmental Control” - Dar Al-Kitab Al-
Hadith - 2018.

5- Article - “The possibility of integrating solar energy technologies (passive and active systems) in the residential sector
for the purpose of economy, rationalization of energy consumption and environmental protection”, vol. 2, no. 1, pp.
1-10, Dec. 2013.

6- Journal of Architecture, Arts and Humanities - https://mjaf.journals.ekb.eg/article_137612_0.html

7-  Abdullah, Ayman Muhammad Muhammad, “Automated control in construction - the computer as a basic tool in
construction,” Master’s thesis, Department

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


http://creativecommons.org/licenses/by/4.0/
mailto:Sohah6969@gmail.com
mailto:heba.zohny@buc.edu.eg

Citation: Soha Abd el Khalek, et al (2024), Facades as a Factor Influencing Solar Architecture, International Design Journal, Vol. 14

No. 2, (March 2024) pp 417-427

8-
O-

10-

11-

12-

13-

14-

15-

16-
17-
18-
19-

20-
21-

22-

23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-

Architectural Engineering, Faculty of Engineering, Helwan University, (2003).

Good; Nobi Muhammad, “Information Architecture: A Vision for the Problem of Creativity in the Twenty-First
Century,” Fourth International Architectural Conference, Architecture and Urbanism on the Verge of the Third
Millennium, Department of Architecture, Faculty of Engineering, Assiut University, (March 28, 2000)

Samar Mahmoud; Muhammad Zeinhom; Azza Othman; Amjad Hosni - Natural factors (lighting) and their impact on
glass facades in future architecture 2021

Anderson, Kate, Burman, Kari, Simpkins, Travis, Helson, Erica, and Lisell, Lars. New York Solar Smart DG Hub-
Resilient Solar Project: Economic and Resiliency Impact of PV and Storage on New York Critical Infrastructure.
United States: N. p., 2016. Web. doi:10.2172/1262662.

Abdullah, Ayman Mohamed Mohamed, “Al Tahkom Al Aaly Fi Al Benaa’ — Al Haseb Al Article, Advanced
Materials in Smart Building Skins for Sustainability - From Nano to Macroscale, Julian Wang, Donglu Shi and
Yehao Song

Aaly Ka’adah Asasia Fi Al Benaa’” Resalet Majester, Qesm al. Handsa AL Me’maria, Kolit Handsa Al Mataria,
Game’at Helwan. 2003.

Hassan, Noby Mohamed, “Al Emara Al Maa’lomatya: Roa’aya Le Eshkaliat al Abdaa’ fi
Al Qarn Al Hady w Al Ashren” al Mo’tamar Al Me’emary al dawly al rabee’, Al Emara w Al Omran ala Masharef al
alfya al solasya, Qesm Emara, Koliat al Hadsa, Game’at Assiut (28- 30 mars 2000).

Wright, David,  “Natural = Solar  Architecture. 'Van'.  Nostrand  Reinhold = Company  New
York,2003.

Stacey Michael, “Component Design “Architrctural Press”,2000.

Wigginton Michael, Glass in Architecture “Phaidon Press",2002.

Sleessor Catherine, "Eco-Tech" Thomes and Hudson London,2000.

Momen  Mohamed, Passively Integrated Heating &  Cooling.Systems “P.H.D.  Thesis Cairo
Uni. (1992).

An Overview on Solar Shading Systems for Buildings,2001.

Julio Bermudez& Kevin Klinger, “Digital Technology & Architecture-White" Paper
Submitted to the NAAB by ACADIA",2000.

Article, Advanced Materials in Smart Building Skins for Sustainability - From Nano to Macroscale, Julian Wang,
Donglu Shi and Yehao Song

https://www.thespruce.com/what-is-sustainable-architecture-4846497
http://www.almuhands.org/forum/archive/index.php/t-61359.html

http://www.naab.org.

https://jesaun.journals.ekb.eg/article_254793 29241.html
https://alqurtas.alandalus-libya.org.ly/ojs/index.php/gjhar/article/view/443

https://www.iasj.net/iasj/article/24081

https://www.osti.gov/biblio/1262662

https://www.sciencedirect.com/science/article/abs/pii/S1364032116300016
https://www.dezeen.com/2018/03/30/rotating-house-italy-roberto-rossi-moving-building/
https://www.tno.nl/en/newsroom/2023/04-0/creative-ivy-shaped-solar-panel-system/
https://www.arch20.com/para-eco-house-tongji-university/
https://parametric-architecture.com/para-eco-house-by-tongji-university-team/

Paper History:

Paper received November 5, 2023, Accepted January 11, 2024, Published on line March 1, 2024

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


http://creativecommons.org/licenses/by/4.0/
https://www.thespruce.com/what-is-sustainable-architecture-4846497
http://www.naab.org/
https://jesaun.journals.ekb.eg/article_254793_29241.html
https://alqurtas.alandalus-libya.org.ly/ojs/index.php/qjhar/article/view/443
https://www.iasj.net/iasj/article/24081
https://www.osti.gov/biblio/1262662
https://www.sciencedirect.com/science/article/abs/pii/S1364032116300016
https://www.dezeen.com/2018/03/30/rotating-house-italy-roberto-rossi-moving-building/
https://www.tno.nl/en/newsroom/2023/04-0/creative-ivy-shaped-solar-panel-system/
https://www.arch2o.com/para-eco-house-tongji-university/

