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Introduction 

  الزَحْوَـٰيِ الزَحِينِاللهسْنِ ب 

﴾ عَلَنَ ٤﴾ الَذِي عَلَنَ بِالْقَلَنِ ﴿٣﴾ اقْزَأْ وَرَبُكَ الأكْزَمُ ﴿٢﴾ خَلَقَ الِأًسَاىَ هِيْ عَلَقٍ ﴿١اقْزَأْ بِاسْنِ رَبِّكَ الَذِي خَلَقَ ﴿

 ﴾٥الِأًسَاىَ هَا لَنْ يَعْلَنْ ﴿

1.1 Approach 

In the present day Egypt's policy regarding Education take a global , Egypt's policy on 

education, must take a global perspective crisis at 2010 .The governmental as well as 

private schools in Egypt must become internationally competitive to fulfill the 

requirements of  an open market economy.  

 Education in Egypt must prepare students to cope with economic challenges and to 

respond effectively to the daily changing technological market challenges. 

The Government of Egypt should take some steps to achieve this goal; where the 

preparation of suitable school buildings presents itself as one of the first mission to be 

accomplished. This step is accomplished by up-grading the existing stock of school 

buildings rather than constructing totally new facilities. This strategy was adopted 

internationally, and it requires strong non-stopped effort from decision makers to 

improve the educational framework. 

The Educational system in Egypt should capitalize on the development of problem-

solving & creative thinking abilities of others working in the international arena. 

The design quality of secondary schools completed over last few decades is not good 

enough to secure the government’s ambition to transform the quality of secondary 

education to internationally acceptable standards. 

1.1.1 Importance of  Secondary Education 

The first thing about the education is knowledge gaining. Education should give 

students global knowledge and should help students develop their life vision. 
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Education in Egypt should include more than just lessons and poems in textbooks. It 

should also teach lessons about life. 

Education is the basis for culture and civilization. It is the basic tool in the 

development of students’ values and virtues. Education is important for the economic 

growth. It is the backbone of society. 
1
 

Schools and colleges define the basic framework of education. However, education 

does not end here. It is a lifelong process. The process of self-learning should 

continue even after the institutional education ends. 

 

Figure 1. 1 Student should learn the basics at 

schools like computers for the Career 

Opportunities. 
2
 

“http://www.joanganzcooneycenter.org/Cooney-

Center-Blog-107.html”  

 

Figure 1. 2 Students are applicable science 

lessons in lab. Single student using microscope 

on Science Adventure Lab. 

“http://www.flickr.com/photos/adventurelab/3929

664055/”. 

 

Figure 1. 3  Egyptian computer classroom at 

Elsaedyah secondary school is a classic education in 

our schools. “Researcher (2006)”. 

 

Figure 1. 4 Elmasryah School science lab. 

“Researcher (2006)”. 

                                                 

1Manali Oak, Why is Education So Important?, (Buzzle.com ), Available: 

http://www.buzzle.com/chapters/education-and-higher-learning.asp (Accessed: December 2009). 
2 Scott Traylor, (Oct 6, 2010 ), Back to School – Learning and Growing in a Digital Age, Available : 

http://www.joanganzcooneycenter.org/Cooney-Center-Blog-107.html, (Accessed: December 2009). 

http://www.joanganzcooneycenter.org/Cooney-Center-Blog-107.html
http://www.joanganzcooneycenter.org/Cooney-Center-Blog-107.html
http://www.flickr.com/photos/adventurelab/3929664055/
http://www.flickr.com/photos/adventurelab/3929664055/
http://www.flickr.com/photos/adventurelab/3929664055/
http://www.buzzle.com/chapters/education-and-higher-learning.asp
http://annenberg.usc.edu/Events/2010/100921DigitalAge.aspx
http://www.joanganzcooneycenter.org/Cooney-Center-Blog-107.html
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 Youth is that phase of life (Age 14-18) Egyptian students at secondary education 

where dreams are built, hope is kindled, and a bright future is foreseen.  

Youth is a beautiful phase of life where a child turns into an energetic, confident 

individual. It is the growing phase of life, the stage to achieve a complete physical and 

mental growth.
 1
  

The importance of Egyptian education to youth at secondary education manifests 

itself in terms of the need to cultivate the youth of society into mature individuals. 

It is the time to develop the principles of life, make career decisions and begin the 

pursuit of one's goals at university.  

It is important that the education to Egyptian youth aim at developing a social 

awareness in these adults-to-be. It is important that the training given to they consist 

of environmental education.  

Education to youth should bring forth the critical social issues and encourage the 

youngsters to resolve them. Education should motivate the youth to come forward to 

work for society. 

“A person that gets a good education will become a more dependable worker, a better 

citizen, and a stronger consumer. For example, people would rather higher a well-

educated person rather than a week-educated person. When looking at the long-term 

effects of an education, our economy needs these educated people to know how to 

keep the economy efficient and not get into a bind in the future.”
2
 

Secondary Education in Egypt consists of three tracks: general, vocational/technical 

and the dual system vocational education. The secondary stage will be the target in 

the research. 

                                                 
1 Manali Oak, Why is Education So Important?, (Buzzle.com ), Available: 

http://www.buzzle.com/chapters/education-and-higher-learning.asp (Accessed: December 2009). 
2 Manali Oak, Importance of education to youths, (Buzzle.com ), Available: 

http://www.buzzle.com/articles/importance-of-education-to-youths.html (Accessed: December 2009) 

http://www.buzzle.com/chapters/education-and-higher-learning.asp
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Figure 1. 5 Children study in the 

mosque. It replaced the school 

building. “Researcher (2005)”. 

 

Figure 1. 6 Egyptian youth (14-

18 years old) are the future for 

Egypt. “Researcher (2006)”. 

 

Figure 1. 7  Egyptian Students 

at Elmasryah school are 

looking for the future. 

“Researcher (2006)”. 

1.1.2 Designing Learning Spaces 

“Any new learning space should be built with the assumption that it will last 30 times 

longer than any technology that would sit inside it”
1
 Learning spaces in the 21st 

Century are both physical and virtual.  

“Schools of the past have become learning communities required to change and 

repurpose themselves to provide an education suited to a new, digital society. The 

connection between learning environments and the outcomes they produce has been 

in evidence for as long as formal education has been recognized”.
 2

  

Learning spaces in Egypt are not suited for the current era and not ready for future 

challenges and are not even compatible with the global educational system. learning 

spaces in Egypt need to be more coordinated with the new technology and sustainable 

to the environment.“To design new learning environments we need to consider the 

student or learner at the heart of the design. We must also consider the need to change 

and support change in the nature of schooling for 21
st
 century learners”.

3
  

1.1.3 Changing the Culture of Schooling 

“Schools have traditionally been made up of a series of individual rooms designed to 

hold a group of students and a teacher. These were “private” spaces, behind walls and 

                                                 
1 William Ford Gibson (Born March 17, 1948) is an American-Canadian writer who has been called the "noir 

prophet" of the cyberpunk subgenre of science fiction. 
2 Diane Brook-Head eLearning-Archdiocese of Sydney Catholic Education Office, (2009) 

Designing Learning Spaces for 21st Century Learners. 
3 Dian , (Jun 14, 2009), University of Oregon, Eugene , Brook.  

http://en.wikipedia.org/wiki/Cyberpunk
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closed doors, where the teacher worked alone, preparing instruction to students. One 

room per class therefore the space is called a “classroom”. This design suited an 

industrial model of education”
1
, it is still the style seen in most of Egyptian Secondary 

Schools. 

The model is containing classrooms, corridor and stairs. The design has spaces 8 X 

5.5.the space functions as a lab or classroom or computer room based on the school 

needs in each location. 

 

Figure 1. 8 Example plan in Imbabah secondary 

school is the industrial model. It is at most Egyptian 

schools. “Researcher (2008)”. 

 

Figure 1. 9 Same school 

building is located in 

Helwan. “Researcher 

(2006)”. 

 

Figure 1. 10  School 

Building is located at 

Imbabah secondary 

school. “Researcher 

(2006)” 

 

Figure 1. 11 Same school 

Building is located in a 

preparatory school. 

“Researcher (2006)” 

 

Figure 1. 12The same 

Building is located in 

elsaedyah school. . 

“Researcher (2006)”. 

Identical school buildings are located in any place in Egypt. The school design must 

be responsive to the local community, the environment and the overall context. 

1.2 Research problem 

 Defective traditional Egyptian schools design is critical problem, which the 

development in Egypt cannot start without solving this problem.  

                                                 
1 Diane Brook-Head ELearning-Archdiocese of Sydney Catholic Education Office, (2009) 

Designing Learning Spaces for 21st Century Learners. 
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Lack of interaction between the school and its environment in Egypt needs to be 

studied in the future schools.  

 Improper use of environmental and human resources is an important issue to move 

Egyptian resources in the right way.  

1.2.1 Insufficiency of Sustainable Educational Buildings in Egypt 

There are many persistent questions that worry any person who is concerned with the 

progress of education in Egypt. As Egyptian youth, constitute 30% of the population,
1
  

they are truly a force that could either pull down or push the foundation of the country 

forward. Problems of education reflect on private lessons, where we lose the 

importance of educational buildings with the support of private tutors. Educators have 

given up on their professionalism by revealing the questions, where   to make their 

students' life easier in many situations. 

The Egyptian Law of Education No 139/ 1981 is state among its goals that, secondary 

education should be based on the adequate preparation of students for the demands of 

the labor market, or for joining universities.
2
 However, we noticed that the secondary 

                                                 

1Ghada Abdel-Kader, (2008, November 26), When looks don't count, Issue No. 923 On Education. 
2 Samir Sobhi and Malak Luka with Ramzi Abdel-Malek, (2007), an expert in the educational process and 

educational planning, (Alharam weekly). 

 

Figure 1. 13 Advertisings for private lessons is at the school’s wall. “Researcher (2006)”. 
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school graduate is qualified only for joining university and has no experience or skills 

that allow students to cater to the needs of the labor market. 

The Ministry of Education measured the Performance of school buildings, at most of 

Egyptian governorates. 

 And found that, the accepted schools Buildings are “35%” 1 of Egyptian schools as 

shown in the table (1-1) below: 

 

Governorate Number of schools Accepted schools Ratio 

1 Cairo 215 120 55% 

2 Dakahlia 147 44 29.90% 

3 Qalyubia 

121 58 48% 

4 Alexandria 122 53 43.50% 

5 Sharqia 

107 36 33.60% 

6 Asyut 

83 18 21.70% 

7 Sohag 

85 21 24.70% 

8 Gharbia 

73 26 35.60% 

9 Kafr el shikh 90 23 25.60% 

Table 1. 1 The Performance of school buildings at Egypt at 2010 

 

 

Figure 1. 14 Ministry of education statistics for school performance is 35% school buildings accepted at 

2010.
2
 

                                                 
 1 Ministry of Education  Statistics Report, (2010), Avilable at : http://www.emoe.org.   

0
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http://en.wikipedia.org/wiki/Qalyubia_Governorate
http://en.wikipedia.org/wiki/Sharqia_Governorate
http://en.wikipedia.org/wiki/Asyut_Governorate
http://en.wikipedia.org/wiki/Sohag_Governorate
http://en.wikipedia.org/wiki/Gharbia_Governorate
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Figure 1. 15 Ministry of Education Statistics at 2010
1
 

 

Table 1. 2 School Efficiency Quality
2
 

 

 

Figure 1. 16 Orman secondary school Building. 

“Researcher (2006)”. 

 

Figure 1. 17 Imbabah secondary school 

Classroom.  “Researcher (2006)”. 

 

Figure 1. 18 Private lessons in Ezbat elwalda, 

Helwan. It’s considered the current education. . 

“Researcher (2006)”. 

 

Figure 1. 19 Egyptian Students leaves the school. 

“Researcher (2007)”. 

 

                                                 
 1 Ministry of Education Statistics for School Performance, (2010). 

http://www.giza.gov.eg/Companies/Buildings/default.aspx 

 2 Ministry of Education Statistics for School Performance, (2010). Avilable at : http://www.emoe.org.   

http://www.waraqat.net/396/
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1.2.2 Sustainable Educational Building:  

The current model of development is changing the culture of all the schools around 

the world to become sustainable, the current schools in Egypt need to be sustainable 

for the future.  

In order to secure the future of youth, many schools in the world started to make a 

decisive movement towards sustainable development. 

Empowering young people to take responsibility for their own future is not only 

desirable: it is a crucial feature of their education. 

 

Figure 1. 20 Application of 

sustainability in the schools is 

students starting bush 

regeneration. Rose Bay 

Secondary College 

“www.teachernet.gov.uk”. 

 

Figure 1. 21 St Catherine’s girls 

conducting a waste audit. 

“www.teachernet.gov.uk”. 

 

 

Figure 1. 22  Sustainable school 

is the target. Longley academy. 

“www.topboxdesign.com”. 

“The sustainable school brings respect in the future for its country & the student. 

Schools, as stewards of our next generation, need to understand and embrace 

sustainability in order to help students build a healthy future for their communities 

and the planet”.
1
 

1.3  Overview to Egyptian Secondary Schools 

Egypt is suffering from financial crisis, but the educational sector needs a larger 

percentage of the National Economic Budget, in order to update/establish schools, 

                                                 
1Docstoc,(2007, February 28),What is Sustainability.( docstoc documents of small business & 

proffesionals),Available: www.docstoc.com/docs/2280777/What-is-Sustainability (Accessed: 2009, March) 

http://www.teachernet.gov.uk/
http://www.teachernet.gov.uk/
http://www.topboxdesign.com/
http://www.docstoc.com/docs/2280777/What-is-Sustainability
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about 70% of governmental educational buildings
1
 from shortage in governmental 

funds, which is considered a critical problem for Egypt's future and development. 

The world is trending these days in architectural design to the sustainable design and 

renewable energy. Sustainable design proved its success in many architectural 

buildings, through saving energy and money. In the best case scenarios using 

renewable energy help the building to gain money, like cases in Germany where the 

government gives pays to the owners for their photovoltaic’s panels, in refunds for 

purchasing their excess the electrical energy.     

Sustainable Schools should save energy, this dependent on the type of renewable 

energy used, the school operating hours, and its involvement with the surrounding 

community. 

The sustainable school design offers a good solution for Egyptian schools. Egypt 

needs to apply sustainability in the existing as well as new schools. Some 

sustainability is considered a new design approach in the Egyptian educational 

buildings; this research is focusing on the study of the sustainable design and its 

application in Egyptian schools. 

1.3.1 Comparison between Egyptian Schools and Sustainable 

Schools 

There are several points to be addressed while comparing Egyptian with international 

schools: 

A- Site Design concepts 

1- Compact versus finger layout 

The problem at Egyptian Schools is separate classroom buildings or science 

facilities, similar to a college campus. In deciding to create a campus school, the 

design should consider whether it enhances the school’s educational objectives and 

                                                 
1 Alahram newspaper from Ministry of education 
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whether the climate is appropriate for walking from building to building. Security 

must also be addressed.  

The international schools are a single structure with a single or limited number of 

access points, it is clearly easier to secure and monitor than an open campus setting. 

Campus settings, or separate buildings, are typically found where one or more of the 

following conditions are present: 

• Private residential school. 

• Preparatory school desirous of a college image. 

• Community schools where kindergarten through 12th grade are housed on a single 

site. 

• Schools with large enrollments in developing an organizational strategy for a school, 

the designer must consider many factors. Adjacencies between school program 

elements are contingent on the following major issues: 

 

2- Internal circulation: During the school day, where do students have to go and 

how often? Do some travel the corridors as a class, how much time is allotted 

between periods, and how far are distances travelled in the corridors?
1
 

 

Egyptian school buildings follow one prototype design, with single loaded corridors 

serving and spaces like classrooms, labs, library or administration. Buildings with 

same shape surround the courtyard. Schools are designed as separate buildings, 

allowing students to move from one building to another by crossing through corridors 

and courts. 

                                                 
1Bradford Perkins & Stephen Kliment, (December 12, 2000), Building type basics for elementary and 

secondary schools Book, Publisher: Wiley (December 12, 2000) 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Bradford%20Perkins
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Stephen%20Kliment
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Figure 1. 23 Imbabah secondary school Layout is 

no. of separate buildings that surrounded by a 

courtyard. “Researcher (2009)”. 

 

Figure 1. 24 Clackamas secondary school is 

a main building has internal clear 

circulation; Courtyards are forming an 

open air outdoor learning spaces. 

“Sustainable school book”1. 

 

Figure 1. 25 The spaces are from main corridor at 

Imbabah secondary school. “Researcher (2009)”. 

 

 

Figure 1. 26 the spaces connected with one 

clear circulation. At Clackamas high 

school. “www.designshare.com”. 

3- Efficiency/cost: The amount of corridor space needed to serve each room 

in the building is a major component in the determination of building 

efficiency and resultant costs. Different organizational strategies yield 

varying efficiencies. Compact plans tend to be lower in initial cost but often 

do not provide the best educational environment.
 
 

Some compactly designed school buildings are single structures; students do not leave 

their building during the day except for physical education.  

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Separated 

buildings 

http://www.designshare.com/
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B. Designing Spaces for Learning 

Considering the design of the classroom what should we be creating? How do we 

provide the design and facilities students need for the future when change is so rapid? 

To meet the principles of contemporary learning our new and refurbished spaces need 

to fulfill the following criteria: 

1- Flexible. 

2- Connected. 

3- Collaborative. 

4- Multisensory. 

5- Graphic. 

6- A blend of physical and virtual environments.
 1
 

C
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ss
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m

s  

Figure 1. 27 Orman secondary school Desks 

are 60%of disks are broken and old, and no 

circulation in the class . “Researcher (2006)”. 

 

Figure 1. 28 General classroom at 

international School. “ www.designshare.com". 

 
Figure 1. 29 Teacher & students at Sadayah 

secondary school with old means of education. 

“Researcher (2006)”. 

 
Figure 1. 30 Langley Academy, Slough, United 

Kingdom classroom. “www.topboxdesign.com” 

                                                 
1 Diane Brook-Head ELearning-Archdiocese of Sydney Catholic Education Office, (2009) 

Designing Learning Spaces for 21st Century Learners. 
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Egyptian school desks are broken and old. If the classroom has means of education like 

projector and laptops. It reflects that successful educational process. It proves why the 

students do not go to school. 

1.4 Benchmark of Sustainability: 

1.4.1 Sustainable Architecture 

“Sustainable architecture is a general term that describes environmentally conscious 

design techniques in the field of architecture. Sustainable architecture is framed by the 

larger discussion of sustainability and the pressing economic and political issues of 

our world.  

In the broad context, sustainable architecture seeks to minimize the negative 

environmental impact of buildings by enhancing efficiency and moderation in the use 

of materials, energy, and space development. Most simply, the idea of sustainability, 

or ecological design, is to ensure that our actions and decisions today do not inhibit 

the opportunities of future generations”.
1
 This term can be used to describe an energy 

and ecologically conscious approach to the design of the built environment.
2
 

The good design means a design that is fit for purpose, sustainable, efficient, 

coherent, flexible, and responsive to context, good looking with a clear expression of 

the requirements of the brief, the research attempts to study how a good design can be 

achieved, and how the school efficient, that is through reviewing the research, which 

started in England. 

1.4.2 CABE "Commission for Architecture and the Built Environment" 

"CABE is a national body in UK, almost everything they do is local. They work on 

behalf of the public and they want to inspire public demand for good design, helping 

people (student & teachers) to shape the look and feel of places where they live and 

learn. 

                                                 
1 Doerr Architecture, 2006,  Definition of Sustainability and the Impacts of Buildings 
2 Sustainable Architecture and Simulation Modeling, Dublin Institute of Technology, 

http://en.wikipedia.org/wiki/Sustainability


Chapter one                                                                                                   Introduction                                                                                                                                           

18 

 

They have built a large, strong network of local design advisers, all leaders in their 

professions – architects, planners, engineers, landscape architects, urban designers 

and surveyors, who give advice that is specific to each place.  

CABE provide expert independent design advice to improve the quality of what gets 

built in England. For over 80 years, UK governments of all persuasions have believed 

that it is essential to get independent advice on proposals for significant new buildings 

and spaces. 

But CABE also has a wider role to champion and lead the public and professional 

debate about how to create great places".
1
 

U.K Government is started to change old schools in England to be sustainable 

schools, Through CABE there measure the school efficiency, the new extension 

design for each school to be sustainable, the research will measure by 10 assessment 

criteria to get good sustainable design school. 

1.4.3 LEED " Leadership in Energy and Environmental Design" 

“LEED is an internationally recognized green building certification system, providing 

third-party verification that a building or community was designed and built using 

strategies aimed at improving performance across all the metrics that matter most: 

energy savings, water efficiency, CO2 emissions reduction, improved indoor 

environmental quality, and stewardship of resources and sensitivity to their impacts. 

Developed by the U.S. Green Building Council (USGBC), LEED provides building 

owners and operators a concise framework for identifying and implementing practical 

and measurable green building design, construction, operations and maintenance 

solutions.  

LEED is flexible enough to apply to all building types – commercial as well as 

residential. It works throughout the building lifecycle – design and construction, 

                                                 
1John Sorrell CBE Chair, ( 2007 ), cabe, design champion, Avilable :www.cabe.org.uk (Accessed : 2008).e 
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operations and maintenance, tenant fit out, and significant retrofit. And LEED for 

Neighborhood Development extends the benefits of LEED beyond the building 

footprint into the neighborhood it serves”.
 1

 

Studies to the sustainable Architectural designs. 

 

• Diagram 1. 2 Benchmark of sustainability. 

 

                                                 
1 http://www.usgbc.org/DisplayPage.aspx?CMSPageID=1988(Accessed : 2008).  

Sustainable Architecture

•1- Sustainable Design.

•2- Sustainable in Energy.

•3-Social sustainablity in Architecture.

•4-Sustainable building Materials.

•5-Building Placement.

•6-Water Management.

•7-Waste Management.

CABE for Schools

•1-Identity and context   

•2-Site plan

•3-School grounds

•4-Organization

•5-Buildings

•6-Interiors

•7-Resources

•8-Feeling safe

•9-Long life, loose fit

•10-Successful whole

LEED for Schools

•1-Sustainable Sites (SS) 

•2-Water Efficiency (WE) 

•3-Energy and Atmosphere (EA) 

•4-Materials and Resources (MR) 

•5-Indoor Environmental Quality (IEQ)

•6-Innovation in Operations (IO)
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1.5 Research Objective: 

Transformation of traditional secondary schools to sustainable educational 

building.  

The research is studying sustainability of Egyptian schools with the objective of 

providing; guidelines for architect designers and government officials, the 

development for current Egyptian Schools to become sustainable in the future. 

 
Figure 1. 31 Imbabh Secondary School current 

Ground floor plan. “Researcher (2008)”. 

 

Figure 1. 32 Elsaedyah Secondary School current 

Ground floor plan.  “Researcher (2008)”. 

 
Figure 1. 33 Imbabh Sustainable School. 

“Researcher (2010)”. 

 
Figure 1. 34 Elsaedyah Sustainable School. 

“Researcher (2010)”. 
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1.6 Content of Thesis 

Part 1 Introduction

 

Diagram 1. 3 Part 1 Content of Thesis. “Researcher”. 

 

 

Research Objective :Transformation of traditional secondary schools to sustainable educational 
building

Elsaeedyah School Imbabh School

BenchMark of Sustainability

CABE LEED

Research Aim

Application of sustainable schools design in Egypt through studying international sustainable schools

Theoretical Background

Egyptian Secondary schools International Sustainable schools

Research problem

1. Defective traditional Egyptian schools design

2. Lack of interaction between the school and its environment in Egypt.

3. Improper use of environmental and human resources
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Part 2 Sustainable Architecture  

 

 

Diagram 1. 4 Part 2 Sustainable Architecture. “Researcher”. 

Part 3 Benchmark of Sustainability 

 

Diagram 1. 5 Part 3 Benchmark of sustainability. “Researcher”. 
 

The research will propose the sustainable school guide line to transform the secondary 

schools to be sustainable educational buildings based on CABE and LEED diractions. 

Part 4 Case Studies 

The research presents a review to previous analysis of three International Case 

Studies: 

Stanley Park High School, Fossil Ridge High School and Newark Science Park High 

School are from the perspective of sustainable sustainability.  

Public & private sector 

Public sector initiative in UK (CABE). Private sector initiative in USA (LEED). 

1. Sustainable Design.

2. Sustainable in Energy.

3.Social sustainability in Architecture

4.Sustainable building Materials.

5. Waste Management.

6.Water Management.
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 Two Local Examples ; Imbabah Secondary School and Elaeedyah Secondary School 

are used as an example of suggesting changes to help change these two schools into 

more sustainable facilities based on the understanding of the author. 

 

Diagram 1. 6 Case studies. “Researcher”. 

1.7 Content of Chapters: 

Egyptians suffer in the current era from the local educational buildings in spite of the 

efforts exerted by the government in this field. The aspiration of our future 

generations cannot be achieved without advanced educational system and well 

designed educational buildings. The research covers the topic of sustainable 

educational buildings, since it is considered the new approach for school design. It is 

currently extending to the Middle East Zone as well as some international school 

facilities in Egypt. Sustainability is a global philosophy applied to all educational 

systems. 

However, the most effective phase of the educational process lies in the secondary 

schools, so the research will address the secondary educational facilities. It is 

considered as the intermediate stage for the students after finishing the primary and 

preparatory schools and before they move on to the university education. 

The thesis is divided into four main sections;  

Case Studies

International

CABE case tudy

1.Stanley park 
high school

LEED Sustainable schools 

2.Fossil ridge 
high school.

3.Newark 
science park 
high school.

Egypt

Traditional Egyptian schools 
studied to be transformed 

sustainable schools 

1.Elsaedyah 
secodary school

2.Imbabh 
Secondary 

school
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The First section covers observations to Egyptian schools, their problems and the 

deficiencies in the educational process in Egypt. Section two is addressee sustainable 

architecture, understanding sustainability and how it can be achieved in Egyptian 

schools. Section three is research framework to design sustainable educational 

buildings, the Architectural theoretical investigation to build schools to become 

sustainable buildings. Section four covers the case studies of some international 

schools and the transformation of Egyptian schools. 

Chapter one: Introduction  

It includes the thesis outline. The Egyptian secondary schools' problems are discussed 

in order to search for proper solutions for the current situation and high light some 

critical issue. The chapter includes the Research Question: why there is lack of the 

awareness for developing school performance criteria in Egypt, both public and/or 

private school systems, The Research introduces the example of: CABE & LEED 

which are two associations in the UK & the USA respectively concerned with 

developing performance criteria. A brief discussion to the research, the methodology 

and the thesis layout is presented.  

 

Chapter Two: Sustainability in Architecture  

It will include several definitions to Sustainable Architecture. What is the 

concept/meaning of sustainability? How is it already applied in the global educational 

buildings around the globe? How can we apply it in Egypt? 

In this chapter presents the most known sustainability solutions to be applied 

practically on architectural design, through considering several aspects mainly: 

Renewable Energy, Social Sustainability, Sustainable Materials, Building Placement, 

Waste management and Water management.  
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Chapter Three: Design Criteria of Sustainable School  

This chapter presents the new vision for schools after applying sustainability solutions 

and demonstrates how old schools become  sustainable through easy & smart 

sustainable solutions. 

The research will adopt "CABE Commission for Architecture and the Built 

Environment" & "LEED Leadership in Energy and Environmental Design" 

associations rating systems as guidelines in order to understand how to evaluate 

school buildings from a sustainable perespective. 

Through these criteria, we can apply the sustainability solutions/ideas on schools. 

Chapter Four: International schools case studies  

This chapter includes an analysis to international sustainable schools. The selected 

examples fulfill certain objectives such as interaction with community, application of 

sustainable energy ideas. 

Stanley Park High School, UK is an old school developed by CABE to become a 

sustainable faciities. 

Fossil Ridge High School and Science Park High School, two new bilding designed 

under sustainable diraction located in the USA.The two schools are considered 

successful sustainable examples and certificated from LEED. 

Chapter Five: Applying Sustainability in Egyptian Secondary School  

In this chapter, the research will represent 2 case studies in Egypt; both  governmental 

secondary schools. 

The First example is "El-Sayediyah Secondary School", in Giza governorate, the 

school is located in a good educational/cultural area, in the  Cairo University 

neighborhood. 

The Second example is: "Imbabah Secondary School" in Imbabah, Cairo, as Imbabah 

is considered one of the most crowded Egyptian districts. 
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Chapter Six: Conclusion  

It includes conclusion of the research. It also introduces the recommendation to 

Egyptian secondary schools to change to sustainable educational buildings for a better 

future of schools and education in Egypt. 

 Conclusion- Chapter 1 
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The importance of Egyptian education to 

youths at secondary education manifests 

itself in terms of the need to cultivate the 

youths of society into mature individuals. It is 

the time to develop the principles of life, 

make career decisions and begin the pursuit 

of one's goals at university. 
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Egyptian Students leaves there school.  

1. Defective traditional Egyptian schools 

design. 

2. Lack of interaction between the school and 

it is environment in Egypt. 

3. Improper use of environmental and human 

resources. 
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The Egyptian school buildings. 

 

The international school buildings. 
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CABE LEED  

http://www.waraqat.net/396/
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sustainable schools. 
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 Transformation of traditional secondary schools to sustainable educational building. 
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Educational 
Buildings 

Problems in 
Egypt

Sustainable 
Architecture is 
the solution.  

The framework

CABE-LEED
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International 
case studies

proposals to 
Egyptian 
Schools.



Chapter Two                                                                      Sustainability in Architecture 

28 

 

 

 

 

 

 

Chapter Two 

Sustainability in Architecture 

 

 

 

 

 

 

 

 

 

 



Chapter Two                                                                      Sustainability in Architecture 

29 

 

Chapter Two: Sustainability in Architecture 

2.1 Definition of Sustainability 

 

2.2 Sustainable  Design  

2.2.1 Main Design principles 

 

2.3  Sustainable in Energy 

2.3.1 Renewable Energy 

2.3.1.1 Renewable energy in Egypt 

2.3.1.2 Solar Energy 

2.3.1.2a Solar Electricity Panels 

2.3.1.2b solar water heating 

                         2.3.1.2c solar chimney 

2.3.1.3 Wind Energy 

2.3.1.4 Heat pumps 

2.3.2 Heating, Ventilation & Cooling Systems Efficiency 

2.3.3 A zero energy building (ZEB) 

2.3.3.1 First Zero Energy School Richard Ville  

  

2.4 Social Sustainability in Architecture 

2.4.1 Case study for school with community 

2.4.2 Case study for Social Spaces in the school 

2.4.3 Case study- It is a museum and a school. 
  

2.5 Sustainable Materials 

2.5.1 Reduce, Reuse, Recycle 
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2.6 Waste management 

2.7 Water Management  

2.7.1 Rainwater management 

2.7.1.1 Case study- sidwell friend’s school 

2.7.2 Cold Seawater Air Conditioning 

 

Diagram 2. 1 Sustainable Architecture 

                           

 

 

 

 

Sustainable 
Architecture

Sustainable  
Design

Sustainable 
in Energy

Social 
Sustainabilty

Sustainable
Materials

Sustainable 
Materials

Waste 
Management

Water 
Management

Difinition of 
Sustainabilty 
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Sustainability in Architecture 

2.1 Definition of Sustainability  

The word sustainability is derived from the Latin sustainer (tenere, to hold; sus, 

up). Dictionaries provide more than ten meanings for sustain, the main ones being to 

―maintain", "support", or "endure‖.
1
 

Sustainable Architecture 

―First word is   ―sustainability‖ is a general agreement that the concept refers to 

the use of recycled materials, material that use resources efficiently, materials 

produced from renewable resources, and non-toxic materials. It also refers to the 

process of designing and building a process in which the component parts can be 

removed without destroying them for reuse‖
2
.  

The second word is, ―architecture‖, is building, which, by its very nature and by 

the feeling and emotions it evokes, is elevated to the realm of art addressing. 

When the two words is a presence in our built environment, which stands as a 

work of art for many generations to enjoy, created in a way, which does not diminish 

the choices of ―future generations‖
3
 .Sustainable building can be defined as those 

building that have minimum negative impact on natural and built environment.  

What is Sustainability? 

 There are multiple ways to define sustainability, but all include a respect for the 

future.  Schools, as stewards of our next generation, need to understand and embrace 

sustainability in order to help students build a healthy future for their communities 

and the planet.
 4

 

 

                                                 
1 Onions, Charles, T. (ed) (1964). The Shorter Oxford English Dictionary. Oxford: Clarendon Press. p. 2095. 
2 Doerr Architecture, Definition of Sustainability and the Impacts of Buildings. 
3 Fred Harris, the president of Harris Originals Inc, an Olympia firm, specializing in sustainable architecture 
4Available :www.docstoc.com/docs/2280777/What-is-Sustainability(Accessed:2009) 
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Below are several different approaches to understanding sustainability: 

 Since the 1980s sustainability has been used more in the sense of human 

sustainability on planet Earth and this has resulted in the most widely quoted 

definition of sustainability and sustainable development, that of the Brundtland
1
 

Commission of the United Nations on March 20, 1987.
 2
 

 ―Sustainable development is development that ―meets the needs of the present 

without compromising the ability of future generations to meet their own needs.‖
3
 

 In (1992), in Rio de Janeiro, endorsed the Brundtland Commission’s of 

sustainable development and popularized the term to an international audience of 

government leaders.
 4
 

Agenda 21: Agenda 21 is a program run by the United Nations (UN) related to 

sustainable development and was the planet's first summit to discuss global warming 

related issues. It is a comprehensive blueprint of action to be taken globally, 

nationally and locally by organizations of the UN, governments, and major groups in 

every area in which humans directly affect the environment. 

The principles of sustainability were developed and approved in agenda 21.
5
 

―Architecture presents a unique challenge in the field of sustainability. 

Construction projects typically consume large amounts of materials, produce tons of 

                                                 
1 Gro Harlem Brundtland is a Norwegian politician, diplomat, and physician, and an international leader in     

sustainable development and public health. 
2 United Nations General Assembly, (1987), Report of the World Commission on Environment and 

Development: Our Common Future. It’s transmitted to the General Assembly as an Annex to document 

A/42/427 - Development and International Co-operation: Environment. It’s retrieved on: (2009-02-15). 
3 United Nations General Assembly, (March 20, 1987), "Report of the World Commission on Environment and 

Development: Our Common Future; Transmitted to the General Assembly as an Annex to document A/42/427 - 

Development and International Co-operation: Environment; Our Common Future, Chapter 2: Towards 

Sustainable Development; Paragraph 1". United Nations General Assembly. http://www.un-documents.net/ocf-

02.htm. It’s Retrieved 1 March 2010. 
4 Markus J., Milne M.K., Kearins, K., & Walton, S. (2006). Creating Adventures in Wonderland: The Journey 

Metaphor and Environmental Sustainability. 
5 Agenda 21 is a program run by the United Nations (UN) related to sustainable development and was the 

planet's first summit to discuss global warming related issues. It is a comprehensive blueprint of action to be 

taken globally, nationally and locally by organizations of the UN, governments, and major groups in every area 

in which humans directly affect the environment. 

http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Brundtland_Commission
http://en.wikipedia.org/wiki/Brundtland_Commission
http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Norway
http://en.wikipedia.org/wiki/Physician
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Public_health
http://www.un-documents.net/wced-ocf.htm
http://www.un-documents.net/wced-ocf.htm
http://www.un-documents.net/wced-ocf.htm
http://www.un-documents.net/ocf-02.htm
http://www.un-documents.net/ocf-02.htm
http://www.un-documents.net/ocf-02.htm
http://www.un-documents.net/ocf-02.htm
http://www.un-documents.net/ocf-02.htm
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://www.un-documents.net/ocf-02.htm
http://www.un-documents.net/ocf-02.htm
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Natural_environment
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waste, and even involve preservation of existing buildings that have historical 

significance against the desire for the development of newer, more modern designs‖. 

 In  Australian Government Publishing Service, Canberra, Dec. 1992 

―Ecologically sustainable development means using, conserving and enhancing 

the community's resources so that ecological processes, on which life depends, are 

maintained, and the total quality of life now and in the future can be increased‖
 .1

 

 ―In (1994), the charter of European cities for sustainable development is for 

monitoring the achievements of local agenda 21.
 
 

 In (1996), the conference of sustainable European cities was organized at 

Lisbon
2
, and different countries declared their principles and strategies of work and 

started the sustainable development. 

 In (1997), was known as the Kyoto Climate Agreement to protect the earth’s 

atmosphere and climate. 

 In (2000), Hanover Expo is addressing humankind, nature, and technology 

raising the issue: How different countries understand and implement the principles of 

sustainable architecture.‖
 3
 

 ―The Earth Charter‖
4
 speaks of ―a sustainable global society founded on 

respect for nature, universal human rights, economic justice, and a culture of 

peace.‖
5
To add complication the word sustainability is applied to not only human 

sustainability on Earth, but too many situations and contexts over many scales of 

space and time, from small local ones to the global balance of production and 

consumption 

                                                 
1 National Strategy for Ecologically Sustainable Development- Available 

:www.docstoc.com/docs/2280777/What-is-Sustainability.(Accessed :2007) 
2Lisbon is the capital and largest city of Portugal. 
3 Master thesis -Cairo university- contemporary environmental architecture-chapter 2-page91 
4 The Earth Charter is an international declaration of fundamental values and principles considered useful by its 

supporters for building a just, sustainable, and peaceful global society in the 21st century. 
5 The Earth Charter Initiative (2000). "The Earth Charter." Retrieved on: 2009-04-05. 

http://en.wikipedia.org/wiki/Earth_Charter
http://en.wikipedia.org/wiki/Capital_city
http://en.wikipedia.org/wiki/Portugal
http://web.archive.org/web/20071012234735/http:/www.earthcharterinaction.org/2000/10/the_earth_charter.html
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 In (2005), World Summit it was noted that this requires the reconciliation of 

environmental, social and economic demands –the "three pillars" of sustainability.
1
 

 In (2005), the Forum for the Future in Bahrain (Forum for the Future is a British 

non-profit organization with a mission to promote sustainable development).
2
 

 "A dynamic process, which enables all people to realize their potential and 

improve their quality of life in ways which simultaneously protect and enhance the 

Earth's life support systems".
3
 

 

 

The UN definition is not universally accepted and has undergone various 

interpretations.
4
 For many environmentalists the idea of sustainable development is an 

oxymoron as development seems to entail environmental degradation. 
5
 Ecological 

economist Herman Daly
6
 has asked, "What use is a saw mill without a forest?" From 

this perspective, the economy is a subsystem of human society, which is itself a 

                                                 
1 United Nations General Assembly, (2005). 2005 World Summit Outcome, Resolution A/60/1, adopted by the 

General Assembly on 15 September, (2005). Retrieved on: 2009-02-17. 
2 United Nations General Assembly, (2005). 2005 World Summit Outcome, Resolution A/60/1, adopted by the 

General Assembly on 15 September (2005) Retrieved on: 2009-02-17. 
3 Forum for the Future, UK 

4 International Institute for Sustainable Development (2009). What is Sustainable Development?. Retrieved on: 

2009-02-18.] 
5 Holling, C. S. (2000). "Theories for Sustainable Futures" Conservation Ecology 4(2): 7. Retrieved on: 2009-

02-24. 
6 Herman Daly (born 1938) is an American ecological economist and professor at the School of Public Policy of 

University of Maryland, College Park in the United States.Ott, K. (2003). "The Case for Strong Sustainability." 

In: Ott, K. & P. Thapa (eds.) (2003).Greifswald’s Environmental Ethics. Greifswald: Steinbecker Verlag Ulrich 

Rose. ISBN 3931483320. Retrieved on: 2009-02-16. 

Diagram 2. 2 Definitions of sustainability often 

refer to the "three pillars" of social, environmental 

and economic sustainability. ―www.wikipedia.org‖ 

http://en.wikipedia.org/wiki/2005_World_Summit
http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Society
http://en.wikipedia.org/wiki/Economic
http://en.wikipedia.org/wiki/Bahrain
http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Non-profit_organisation
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Environmentalist
http://en.wikipedia.org/wiki/Oxymoron
http://en.wikipedia.org/wiki/Herman_Daly
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://daccessdds.un.org/doc/UNDOC/GEN/N05/487/60/PDF/N0548760.pdf?OpenElement
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://en.wikipedia.org/wiki/United_Nations_General_Assembly
http://daccessdds.un.org/doc/UNDOC/GEN/N05/487/60/PDF/N0548760.pdf?OpenElement
http://www.iisd.org/sd/
http://dlc.dlib.indiana.edu/archive/00003398/01/csholling.pdf
http://en.wikipedia.org/wiki/Ecological_economist
http://en.wikipedia.org/wiki/University_of_Maryland_School_of_Public_Policy
http://en.wikipedia.org/wiki/University_of_Maryland,_College_Park
http://en.wikipedia.org/wiki/United_States
http://umwethik.botanik.uni-greifswald.de/booklet/8_strong_sustainability.pdf
http://en.wikipedia.org/wiki/Special:BookSources/3931483320
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subsystem of the biosphere and again in one sector is a loss from another.
1
 This can 

be illustrated as three concentric circles.
2
  

 

A universally accepted definition of sustainability is elusive because it is expected 

to achieve many things. On the one hand it needs to be factual and scientific, a clear 

statement of a specific ―destination‖.  

 

Diagram 2. 4 The Triple Bottom Line‖ www.sustainableschools.org‖ 

The simple definition "Sustainability is improving the quality of human life while 

living within the carrying capacity of supporting eco-systems".
3
 Though vague, 

conveys the idea of sustainability having quantifiable limits. However, sustainability 

                                                 
1 Porritt, J. (2006). Capitalism as if the world mattered. London: Earthscan. p. 46. 
2 Redclift, M. (2005). "Sustainable Development (1987–2005): an Oxymoron Comes of Age." Sustainable 

Development 
3 IUCN/UNEP/WWF (1991). "Caring for the Earth: A Strategy for Sustainable Living." Gland, Switzerland. 

Retrieved on: 2009-03-29. 

Diagram 2. 3 Definitions of sustainability often refer to the 

"three pillars" of social, environmental and economic 

sustainability. ―www.wikipedia.org‖  

http://en.wikipedia.org/wiki/IUCN
http://en.wikipedia.org/wiki/IUCN
http://en.wikipedia.org/wiki/IUCN
http://en.wikipedia.org/wiki/UNEP
http://en.wikipedia.org/wiki/World_Wide_Fund_for_Nature
http://coombs.anu.edu.au/~vern/caring/caring.html
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is also a call to action, a task in progress or ―journey‖ and therefore a political 

process, so some definitions set out common goals and values.
1
  

The Earth Charter speaks of ―a sustainable global society founded on respect for 

nature, universal human rights, economic justice, and a culture of peace.‖
 2
 

To add complication the word sustainability is applied to not only human 

sustainability on Earth, but too many situations and contexts over many scales of 

space and time, from small local ones to the global balance of production and 

consumption. 

For all reasons sustainability is perceived, at one extreme, as nothing more than a 

feel-good buzzword with little meaning or substance but, at the other, as an important 

but unfocused concept like "liberty" or "justice". It has also been described as a 

"dialogue of values that defies consensual definition".
3
 

2.2 Sustainable Design 

1. “Sustainable school design is applied good sense, an aspiration to build to the 

highest quality and functional standard now and in the future. The maximum 

environmental and social benefit and with cost assessments that reflect the whole 

building life cycle such that investment can be properly maintained‖.
4
 

2. Achieving sustainability requires us to live within the limits of the earth’s capacity 

providing the materials for our activities and to absorb the waste and pollution that 

our activities generate.  

3. Sustainable school design means applying a set of design parameters which have 

often had insufficient attention in the past:  

                                                 
1 Markus J., Milne M.K., Kearins, K., & Walton, S. (2006). Creating Adventures in Wonderland: The Journey 

Metaphor and Environmental Sustainability. Organization 13(6): 801-839. Retrieved on 2009-09-23. 
2 Markus J., Milne M.K., Kearins, K., & Walton, S. (2006). Creating Adventures in Wonderland: The Journey 

Metaphor and Environmental Sustainability. Organization 13(6): 801-839. Retrieved on 2009-09-23. 
3 Marshall, J.D. & Toffel, M.W. (2005). "Framing the Elusive Concept of Sustainability: A Sustainability 

Hierarchy." Environmental & Scientific Technology 39(3): 673–682. 

4 Gaia Research, (2004), A Client's Guide to Sustainable Schools, Glossary available at 

www.gaiagroup.org/research/glossary 

http://en.wikipedia.org/wiki/Earth_Charter
http://en.wikipedia.org/wiki/Buzzword
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
http://org.sagepub.com/cgi/content/abstract/13/6/801
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 The functional requirements are needed now and in the future. 

  The user needs and aspirations, resource consumption, material sourcing, 

location and access, impacts on stakeholders including building users and the local 

community, life cycle operation and costs, maintainability, building life and end-of-

life, pollution, waste, biodiversity and health.  

4. The process of procurement, design, tendering, construction and handover is a 

vitally important aspect of delivering buildings that can be sustained. 

 There are many school buildings that suffer from a failure to think through design 

consequences in cost and management terms. 
1
 

5. The intended outcome is buildings that:  

 "Minimize adverse social, environmental and economic impacts by being efficient 

to operate, effective in their use of resources, minimizing waste & pollution and 

protecting occupant health and the wider environment during construction, operation, 

re-use and at the end of their useful life". 
2
 

 "Enhance positive social and economic impacts by providing an environment that is 

fit for purpose, more responsive to individual, business and community needs and 

aspirations, more flexible and functional, maintainable and cheaper to run, and more 

respectful of the environment on which we all ultimately depend‖. 
3
 

 

 

                                                 
1 Sustainable Construction CPD – Module 9 Site Issues & Construction Processes Gaia Research 2002.   
2 Richard Feilden OBE, (2007),CABE Commissioner , Client Guide Achieving well designed schools through 

PFI-cabe.Available: http://webarchive.nationalarchives.gov.uk/20110118095356/ Available: 

http://www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf, page 8, (Accessed: 

2007,February 20). 
3 Richard Feilden OBE, (2007),CABE Commissioner , Client Guide Achieving well designed schools through 

PFI-cabe.Available: 

http://webarchive.nationalarchives.gov.uk/20110118095356/http://www.cabe.org.uk/files/achieving-well-

designed-schools-through-pfi.pdf, page 8, (Accessed: 2007,February 20). 

 

http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
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2.2.1 Main Design Principles 

This simple list of 10 indicators helps identify a well designed school and forms a 

valuable checklist when measuring design quality. It is recognized that they do not in 

themselves lead to good design, which is a combination of skills and inspiration.
1
 

1. Clear Organization, an easily legible plan, fully accessible. 

 

Figure 2. 1 Good clear organization for the schools. ―www.images.google.com/imghp‖. 

2. Spaces are well-proportioned, efficient, fit for purpose and meet the needs of the 

curriculum. 

The types of Spaces, for secondary schools include, but are not limited to: 

                                                 
1Richard Feilden OBE, (2007) CABE Commissioner, and Client Guide Achieving well designed schools 

through PFI-cabe.Available: 

http://webarchive.nationalarchives.gov.uk/20110118095356/http://www.cabe.org.uk/files/achieving-well-

designed-schools-through-pfi.pdf, page 8, (Accessed: 2007, February 20). 

http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
http://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/achieving-well-designed-schools-through-pfi.pdf,
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 Administrative Offices. 

 Auditorium/Performing Arts. 

 Art Facilities. 

 Cafeteria in secondary schools, the cafeteria often doubles as the auditorium. 

 Classroom. 

 Common areas/courtyards. 

 Gymnasium. 

 Health Services. 

 Lobby Schools often showcase team trophies in the foyer. 

 Media Center Schools are changing traditional libraries into media centers, adapting 

to new technology, as well as to other issues such as comfort, flexibility, and 

maximum use of space. 

 Multipurpose Rooms 

 Music Education 

 Restrooms 

 Science Facilities 

 Swimming Facilities.
1
 

 
Figure 2. 2  Computer Lab 

space Wide space without 

columns and the teacher in 

the central point. 

―www. Cabe.org.uk‖. 

 
Figure 2. 3 A chemistry 

lab/classroom 

―www.insideoutarch.com‖. 

 
Figure 2. 4 Workshop is at 

Lick-Wilmerding High school. 

Wide structural span is making 

the space has different types of 

machines. ―Sustainable school 

book‖. 2 

 

The design of Classrooms is suited to teaching which is: 

1.Teacher is centric and designed for a ―single to many ‖ communication style. 

                                                 
1Available:  www.wbdg.org/design/secondary.php (Accessed:2008) 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

http://www.wbdg.org/design/food_service.php
http://www.wbdg.org/design/secondary.php
http://www.wbdg.org/design/secondary.php
http://www.wbdg.org/design/secondary.php
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2. Focused on the individual and does not promote collaboration and  communication 

between students. 

3. Using digital resources, lacks adequate network connectivity, and power 

infrastructure. 

 The classroom to enable change in teaching we need to change from the 

―classrooms‖ of the past to learning spaces for 21st century learners. 

Placing the student at the heart of the design means, we need to understand learning  

Spaces to accommodate a new generation who
1
: 

1. Prefer multitasking and quick, non linear access to information 

2. Are visually‐ oriented? 

3. Are highly networked, interactive and social Increasingly mobile. 

4. Have a low tolerance for lecture style teaching. 

5. Prefer active learning rather than passive learning. 

6. Rely heavily on communications technologies to access information to carry out 

social and professional interactions.  For classroom meet, the needs of learners we 

need to move to contemporary learning strategies, which provide students with 

opportunities to be collaborative, connected and creative. 

 

3. Circulation is well organized, and sufficiently generous. 

to foster students' sense of community and individuality: 

 Cluster classrooms around common areas.  

 Connect spaces visually with colors and patterns.  

 Provide platform spaces for gathering, sitting, and presenting and alcoves for 

reading and studying.  

 Decentralize administrative spaces to encourage active leadership and maximize 

interaction with students.  

 Provide a "home base" for each student and teacher.  

                                                 
1 Prensky, (2001), Oblinger 2003. 
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Figure 2. 5 The Perth Amboy High School  concept design in Competition –the design concept for the 

main circulation and the access points to the school. ―Educational Facilities Book‖1. 

 

   Figure 2. 6 The internal circulation and space    

zoning is at Saxe school. ―Available: 

www.designshare.com (Accessed 2009)‖. 

 

Figure 2. 7 Classrooms Zone Bellow up. ―Available: 

www.designshare.com (Accessed 2009)‖. 

  

Figure 2. 8 Ground Floor Plan- Saxe School. ―Available: www.designshare.com (Accessed 2009)‖. 

                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 

http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
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4.Good environmental conditions throughout, it is including appropriate levels of 

natural light, ventilation, wind and rain water collection.  

Provide an interior environment that is visually comfortable and stimulating by 

providing ample natural light and incorporating colors that stimulate or soothe, 

depending on the space function. Design for diffuse, uniform daylight throughout 

classrooms. Avoid glare and direct-beam sunlight. Use day lighting analysis tools to 

model the interaction of lighting and materials that reflect or absorb light. 

 
Figure 2. 9 Wind diagram at 

classrooms and educational 

spaces at the school: 

Building section encourages air 

flow.Operable apertures allow for 

multiple configurations. 

―Reference: Educational facilities 

book1‖ 

 
Figure 2. 10 Wind directions: 

Buildings arranged to catch 

wind to form breeze. Utilize 

breezes for passive cooling and 

eliminate A/C need. 

Place conservancy downwind 

from public spaces. ―Reference: 

Educational facilities book2‖. 

 
Figure 2. 11 Sun diagram: 

Lines indirect sun angle at noon. 

Light shelf and shading devices area 

used to control direct sun and 

encourage day lighting of the 

classrooms. 

―Reference: Educational facilities 

book3‖. 

 
Figure 2. 12 Conservancy Building Diagram. 

Sun- Green vine walls are grown to the east and west 

to control sun. 

Wind- vine walls allow filtered breeze from the 

northeast. 

Rain- butterfly roof shape collects water in central 

gutter and water is used locally for irrigation and 

bathroom needs. ―Reference: Educational facilities 

book‖. 

 
Figure 2. 13 Rain water collation diagram. Collect 

and reduce runoff. Treat black/gray water at 

wetlands. 

Use collected water for irrigation and low flush toilets.  

―Reference: Educational facilities book‖. 4 

 

                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. page 119 

 http://www.archiworld-pa.com  
2 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. . page 119 

 http://www.archiworld-pa.com  
3 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. . page 119 

http://www.archiworld-pa.com  
4 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
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5. Attractiveness in design is comparable to that found in other quality public 

buildings, to inspire pupils, staff and parents. 

Aesthetics: The importance of the physical appearance of a public school should not 

be minimized. A school building that is attractive and responds to and is consistent 

with the design and context of the neighborhood, builds a sense of pride and 

ownership among students, teachers, and the community. The exterior should 

complement the neighborhood and reflect the community's values. The interior should 

enhance the learning process. 

6.Good use of the site and public presence is as a civic building wherever possible 

to engender local pride. 

Figure 2. 15 The ethos of the Bromley Garden 

Project helped students and staff to develop 

their schools and to feed this information and 

ideas into wider discussions on sustainability in 

education. ―Available: www.teachernet.gov.uk 

(Accessed: 2010)‖. 

 

 

7.  Attractive external spaces with a good relationship to internal spaces and offering 

appropriate security and a variety of different settings.  

 

Interior and Exterior Vistas: Given that so much of learning in school happens in 

enclosed places, there is great benefit to expanding a student’s horizons (literally) by 

creating visible lines of sight that extend as far as possible outside the room. 

 

                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 

  

Figure 2. 14 Attractiveness in 

design is found in the educational 

spaces to inspire pupils in the 

school. This design is for John 

Ronan. ―Reference: Educational 

facilities book‖.1 

http://www.teachernet.gov.uk/
http://www.gos.gov.uk/gol/Environment_rural/Sustainable_schools/
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Figure 2. 16 Internal Educational spaces with external attractive 

spaces are offering appropriate security and a variety of different 

settings. Design for John Ronan. ―Educational facilities book‖ . 1 

 

Good internal educational 

space is connected with 

classrooms. ―Educational 

facilities book‖. 2 

8.  A layout that encourages broad community access and use out of hours, where 

appropriate. 

 

Figure 2. 17 WMEP Interdistrict Downtown school is shared spaces between the community and the 

school are at the main street and the gathering spaces are in the middle of school building. ―Available: 

http://archrecord.construction.com/projects/bts/archives/K-12/04_WMEP/photos.asp,  (Accessed:2010)". 

 
                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
2 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 

http://archrecord.construction.com/projects/bts/archives/K-12/04_WMEP/photos.asp
http://archrecord.construction.com/projects/bts/archives/K-12/04_WMEP/photos.asp
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Figure 2. 18 WMEP school General Layout. 

―Available:http://archrecord.construction.com/projects

/bts/archives/K-12/04_WMEP/images/a_lg.gif 

(Accessed: 2010).‖ 

 

Figure 2. 19 Main Elevation. 

―Available:http://archrecord.construction.com/projects

/bts/archives/K-12/04_WMEP/images/2_lg.jpg 

(Accessed:2010).‖ 

Building Placement 

―Where the school building is placed can have a great influence on the effectiveness 

of passive design strategies, particularly as they relate to solar radiation and wind. In 

southern climates, buildings should be oriented to minimize the sun’s radiation on the 

structure and to maximize the potential for cooling breezes. 

 Effective passive design is possible; however, compromises are often required 

regarding sun and wind orientation strategies. In low structures such as homes, 

wind orientation is not as important as avoiding solar radiation.  

Air flow through a building is more dependent upon the use of windbreaks and the 

proper location of window and door openings than the buildings orientation.   

All buildings, no matter what climate, perform better if the longest wall faces the 

south.‖
1
 

Site Analysis: Any site analysis should begin with the identification of the prominent 

features such as existing vegetation and topography.  Preservation of the sites natural 

features can result in cost savings associated with: 

                                                 
1 http://www.cce.ufl.edu/current/green_building/site.html 
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1. Reduced landscaping cost 

2. Energy conservation from shading 

3. Reduced water use (Xeriscaping) 

 

 

Figure 2. 20 

The rule for ventilation with regards to building 

orientation is that air flow is often better captured when 

the school is placed off the cardinal (north-south) 

directions by approximately 30 degrees. ―Available: 

http://www.cce.ufl.edu/current/green_building/site.htm(Acc

essed:2011).‖ 
 

 

Palm trees are good choices for landscaping next 

to building, because their canopy provides shade 

but they do not block the natural airflow near 

the ground.  Trees can also be planted to either 

create windbreaks or to channel the wind into a 

building. Windbreak plantings diminish 

wind within a distance three times their height. 

Vegetation can be a valuable tool used to direct 

and a PCCElerate natural breezes into a  

building's interior.   

 
Effects of a vegetation less landscape on the 

natural ventilation of a residence.  

 
Effects of medium to high hedges in aiding to 

direct breezes through a home. 

9. Robust materials that are attractive, that will weather and wear well and that are 

environmentally friendly. 

http://www.cce.ufl.edu/current/green_building/site.htm(Accessed:2011).
http://www.cce.ufl.edu/current/green_building/site.htm(Accessed:2011).
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Figure 2. 21 Willow school master 

plan addressed site issues including 

woodlands, wetlands, setbacks and 

circulation. ―Sustainable School 

Book‖. 1 

 

Figure 2. 22 The school building echoes the site’s existing agrarian 

structures. The willow school was carefully designed to harmonize 

with its woodland setting. ―Sustainable School,‖. 2 

10. Flexible design that will facilitate changes in the curriculum and technology 

and which allows expansion or contraction in the future where appropriate. 

To ensure flexibility and adaptability for changing programs and enrollments: 

 Use operable walls to increase the efficiency of large, multipurpose spaces, such as 

the cafeteria and gymnasium.  

 Accommodate technology upgrades.  

 Allow classrooms to change with the activity and group size. This is particularly 

important in primary schools, where students typically stay in one room with one 

teacher throughout much of the day.
3
  

 

Figure 2.23 Newberg High School Addition/Renovation 

Newberg, Oregon 

Sustainable features in this flexible, multi-use Student 

Commons area include ample daylighting, natural 

ventilation, recycled materials, and exterior sunshades. 
Available: http://www.wbdg.org/design/secondary.php 

 
Figure 2. 24 Cottage Lake school is Flexible in design 

and you can open two classrooms to be one 

Educational space. ―Sustainable school book‖. 4 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group, p.225. 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group, P.225. 
3 www.wbdg.org/design/secondary.php 
4 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

http://www.wbdg.org/design/secondary.php
http://www.wbdg.org/design/secondary.php
http://www.wbdg.org/design/secondary.php
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2.3 Sustainable in Energy 

 

Diagram 2. 5 Sustainable in Energy.  ―Researcher‖. 

Energy efficiency over the entire life cycle of a school building is the single most 

important goal of sustainable architecture school. Designers for schools should use 

many different techniques to reduce the energy needs of school buildings and increase 

their ability to capture or generate their own energy.
 1

   

2.3.1 Renewable Energy 

Renewable energy is energy which comes from natural resources such as sunlight, 

wind, rain, ocean, hydropower, tides, and geothermal heat, which are renewable 

(naturally replenished).
2
 Many renewable energy projects are large-scale, renewable 

technologies are also suited to rural and remote areas, where energy is often crucial in 

human development.
3
 

                                                 
1 Baden, S., et al., "Hurdling Financial Barriers to Lower Energy Buildings: Experiences from the USA and 
Europe on Financial Incentives and Monetizing Building Energy Savings in Private Investment Decisions." 
Proceedings of 2006 ACEEE Summer Study on Energy Efficiency in Buildings, American Council for an 
Energy Efficient Economy, Washington DC, August 2006. 
2 REN21 (2010). Renewables 2010 Global Status Report p. 15-16. 
3 www.wikipedia.org/wiki/Sustainable_architecture#cite_note-18 
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http://en.wikipedia.org/wiki/Wind
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http://en.wikipedia.org/wiki/Tidal_energy
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http://en.wikipedia.org/wiki/Renewable_resource
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http://en.wikipedia.org/wiki/Human_development
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http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-396-06.pdf
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http://en.wikipedia.org/wiki/REN21
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Egyptian government needs to start applying the renewable energy in the future 

buildings especially at schools buildings, that’s to face the Climate change concerns, 

coupled with high oil prices. The governments at the entire world are driving 

increasing renewable energy legislation, incentives and commercialization.
1
 Most of 

the government spending, regulation and policies helped the industry weather the 

2009 economic crisis better than many other sectors.
2
 

 

The USA government encourages the designers to use the renewable energy and 

increase the investment to the renewable energy from $5 Billion at 1995 to be $70 

billion at 2007.
3
 

                                                 
1 United Nations Environment Programmer Global Trends in Sustainable Energy Investment 2007: Analysis of 
Trends and Issues in the Financing of Renewable Energy and Energy Efficiency in OECD and Developing 
Countries (PDF), p. 3. 
2 Clean Edge (2009). Clean Energy Trends 2009 pp. 1-4. 
3 http://en.wikipedia.org/wiki/Energy_policy_of_the_United_States (Accessed:2010). 
4 http://www.eia.doe.gov/cneaf/alternate/page/renew_energy_consump/rea_prereport.html 

 

Figure 2. 26 Renewable Energy Consumption in the Nation’s 

Energy Supply, 20094.(Available: 

www.eia.doe.gov(Accessed :2008) 

 

Figure 2. 27 Total Energy consumption 

in Egypt, by type (2007) ( Available:  

www.eia.doe.gov (Accessed :2008) 

The Renewable Energy Consumption in The Nation’s Energy Supply= 8% Egypt = 0.3% 

Figure 2. 25 Global renewable energy 

investment growth is increased at USA 

from year 1995to2007. 

http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Oil_price_increases_since_2003
http://en.wikipedia.org/wiki/Renewable_energy_commercialization
http://sefi.unep.org/fileadmin/media/sefi/docs/publications/SEFI_Investment_Report_2007.pdf
http://sefi.unep.org/fileadmin/media/sefi/docs/publications/SEFI_Investment_Report_2007.pdf
http://sefi.unep.org/fileadmin/media/sefi/docs/publications/SEFI_Investment_Report_2007.pdf
http://sefi.unep.org/fileadmin/media/sefi/docs/publications/SEFI_Investment_Report_2007.pdf
http://en.wikipedia.org/wiki/Clean_Edge
http://en.wikipedia.org/wiki/Clean_Edge
http://en.wikipedia.org/wiki/Clean_Edge
http://www.cleanedge.com/reports/pdf/Trends2009.pdf
http://en.wikipedia.org/wiki/Energy_policy_of_the_United_States
http://en.wikipedia.org/wiki/Energy_policy_of_the_United_States
http://en.wikipedia.org/wiki/Energy_policy_of_the_United_States
http://www.eia.doe.gov/


Chapter Two                                                                      Sustainability in Architecture 

50 

 

2.3.1.1 Renewable Energy in Egypt 

Egypt plans to use $300 million in concessional financing from the fund, blended with 

financing from the World Bank Group, private sector and other sources to spur wind 

power development and introduce clean transport options - enabling the country to 

meet its target of 20 % of energy from renewable sources by 2020.  

Electricity and transport contribute over 70 % of the greenhouse gas emissions in the 

country. However, Egypt considered a leader in the region on renewable energy and 

energy efficiency, hopes to change that scenario by realizing a 7200 MW wind power 

capacity by 2020, cutting vehicle emissions in heavily populated regions through 

improved public transportation systems and making industry more energy efficient. 

Egypt is also a participant in a 

proposed CTF
1
 co-financed regional 

program to scale up concentrating solar 

power plants in the Middle East and 

North Africa (MENA). 

From a global perspective, it is critical 

that the best solar resources are used 

for solar scale-up and MENA region 

offers this opportunity, says Jonathan 

Walters
2
. Egypt is piloting a small 

scale concentrating power plant with 

support from the Global Environment Facility and Japan Bank for International 

Cooperation. So, Egyptian government will use the renewable Energy, the renewable 

energy can be use at Egyptian schools. 

Sun in Egypt: 

The sun radiation in Egypt is about 2300-4000 hour /year. The renewable energy in 

Egypt will be 20% of electricity will be from new recourses and renewable. The direct 

sun radiation in Egypt is 1970 kilo-watt/hour for each 1 m2 at north direction and 

                                                 
1  Clean technology fund. 
2 Transport and energy manager for the World Bank’s Middle East and North Africa region 

 
Figure 2. 28Egypt night lighting, 

population almost completely concentrated along the 

Nile Valley, just a small percentage of the country’s 

land area. “Available: 

www.earthobservatory.nasa.gov(Accessed :2010)‖. 

http://www.earthobservatory.nasa.gov/
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2600 kilo-watt for each 1 m2 at South direction. The sun radiation at Egypt is between 

9-11 hour /Day all the year. The Money value to product 1 kilo-watt from photo 

voltaic ceils is same value from the traditional ways.   

Wind Energy: 

Since the 1980s, a series of large-scale grid connected wind energy projects have been 

planned and implemented in Egypt. In 2009, 65 MW of wind power was added, 

bringing the total installed wind capacity to 430 MW at the end of 2009. The atlas 

indicates that large regions of the eastern and western deserts of the Nile River and 

parts of Sinai have average annual wind speeds of 7-8 m/s. 
1
 

An Excellent Wind Resource in Egypt 

Egypt enjoys an excellent wind system, particularly in the Gulf of Suez, where 

average wind speeds reach 10 m/sec.  

Egypt cooperated with Denmark to develop a wind atlas, published in 1996, for 

the Gulf of Suez west coast. In 2003, a detailed wind atlas for the same area was 

issued, concluding that the region can host several large-scale wind farms; the atlas 

was expanded to cover the entire country in 2005, to establish the meteorological 

basis for the assessment of wind energy resources all over Egypt.  

Egypt has large deserts and abundant land mass, the majority of which is only 

scarcely populated. These areas are well suited to host renewable energy projects, 

both to increase the country’s share of renewable energy as well as to export excess 

energy to Europe. Large areas with high wind potential are already earmarked on the 

west of the Gulf of Suez, as well as the eastern and western deserts of the Nile River 

banks. Wind Atlas for Egypt is considered the basis for all decisions related to the 

wind energy projects planning, and feasibility studies in the future.
2
 Wind chart in 

Egypt.
3
 

 

                                                 
1http://www.gwec.net/index.php?id=122(Accessed:2010). 
2 http://www.ewindea.org/index.php/egypt-wind-facts(Accessed:2010). 
3 http://www.windfinder.com/windreports/windreports_online_eg.htm(Accessed:2010). 

http://www.gwec.net/index.php?id=122
http://www.ewindea.org/index.php/egypt-wind-facts
http://www.ewindea.org/index.php/egypt-wind-facts
http://www.ewindea.org/index.php/egypt-wind-facts
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Location Short-ID 
Wind 

SMS 
Time 

Wind 

directio

n 

Medium 

Wind speed 

(Knots) 

Sky 
Air 

(°C) 

Pressure 

(hPa) 

El Kosseir KOSSEIR Yes 08:00 
 

6 
 

23 1008 

El Tor ELTOR Yes 08:00 
 

3 
 

20 1008 

Hurghada  HURGADA Yes 10:00 
 

7 
 

28 1013 

Ras Sudr RASSUDR Yes 08:00 
 

2 
 

20 1008 

Safaga SAFAGA Yes 09:16 
 

2 
 

25 1011 

Sharm El 

Sheikh  

SHARM_SH Yes 10:00 
 

4 
 

30 1012 

Aburdees ABURDEES No 08:00 
 

3 
 

21 1008 

Alexandria 

Airport/Nouzha 

ALXNDRIA No 10:00 
 

5 
 

22 1012 

Baltim BALTIM No 05:00 
 

5 
 

17 1008 

Cairo Airport CAIRO No 11:00 
 

3 
 

29 1012 

Dabaa DABAA No 08:00 
 

n/a 
 

18 1008 

Dahab DAHAB No 10:00 
 

11 
 

28 30 

El Arish ARISH No 08:00 
 

3 
 

15 1008 

El Gouna ELGOUNA No 09:21 
 

4 
 

24 1011 

Ismailia ISMAILIA No 08:00 
 

n/a 
 

18 1008 

Magawish MAGAWISH No 
22:00 

(30.07.2026) 
 

0 
 

-18 -- 

Marsa Alam 

Airport/ 
MARSAALM No 10:00 

 

6 
 

30 1013 

Mersa Matruh MARSA No 10:00 
 

16 
 

19 1014 

Nabq/Sinai NABQ No 22:50 
 

0 
 

-- 1020 

Port Said PORTSAID No 10:00 
 

8 
 

21 1013 

Sallum SALUM No 08:00 
 

15 
 

14 1008 

Soma Bay / 

Interconti 

KREAZY_B No 10:20 
 

2 
 

26 1011 

Taba Airport TABA No 08:00 
 

n/a 
 

17 1017 

Marsa Alam MARSALAM No 09:18 
 

8 
 

30 645 

Table 2. 1   Windfinder - Real time wind & weather charts Egypt- Wind chart: Egypt 

01.04.2011
1 

                                                 
1 http://www.windfinder.com/windreports/windreports_online_eg.htm(Accessed:2010). 

http://www.windfinder.com/wind/windspeed.htm
http://www.windfinder.com/wind/windspeed.htm
http://www.windfinder.com/wind/windspeed.htm
http://www.windfinder.com/report/el_kosseir
http://www.windfinder.com/report/el_tor
http://www.windfinder.com/report/hurghada
http://www.windfinder.com/report/ras_sudr
http://www.windfinder.com/report/sharm_el_sheikh
http://www.windfinder.com/report/sharm_el_sheikh
http://www.windfinder.com/report/aburdees
http://www.windfinder.com/report/alexandria
http://www.windfinder.com/report/alexandria
http://www.windfinder.com/report/baltim
http://www.windfinder.com/report/cairo_airport
http://www.windfinder.com/report/dabaa
http://www.windfinder.com/report/dahab
http://www.windfinder.com/report/el_arish
http://www.windfinder.com/report/el_gouna
http://www.windfinder.com/report/ismailia
http://www.windfinder.com/report/magawish
http://www.windfinder.com/report/mersa_matruh
http://www.windfinder.com/report/nabq_sinai
http://www.windfinder.com/report/port_said
http://www.windfinder.com/report/sallum
http://www.windfinder.com/report/soma_bay_kreazy_bay
http://www.windfinder.com/report/soma_bay_kreazy_bay
http://www.windfinder.com/report/taba
http://www.windfinder.com/report/wadi_el_gemal_marsa_alam
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2.3.1.2 Solar Energy 

Solar radiation is along with secondary solar-powered resources such as wind and 

wave power, hydroelectricity and biomass, account for most of the available 

renewable energy on earth. Solar powered electrical generation relies on heat engines 

and photovoltaic. Solar technologies are broadly characterized as either passive solar 

or active solar depending on the way they capture, convert and distribute solar energy. 

There are three concepts of solar architecture: 

1. Passive System Architecture 

Natural systems are not requiring any mechanical equipment to collect or to 

deliver the sun’s heat to be building space. Windows (to collect the sun’s heat 

directly) and masonry construction (to store the heat for a delayed heating effect) are 

examples of passive solar design. The ―school‖ plan can be made compact and with 

separate zones, to reduce the volume of space that must be fully heated at one time. 

 

Figure 2. 29 passive solar energy system is easy to design and allow heating, cooling and lighting to all 

be addressed in the initial stages of planning.Clackamas school. ―Sustainable school book‖. 1 

2. Active System :A system which requires mechanical equipment to collect or to 

deliver the sun’s heat to the building space, that utilizes the sun’s thermal energy to 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Reflecting sun face 

Sunlight collector 

http://en.wikipedia.org/wiki/Non-ionizing_radiation
http://en.wikipedia.org/wiki/Wind_power
http://en.wikipedia.org/wiki/Wave_power
http://en.wikipedia.org/wiki/Hydroelectricity
http://en.wikipedia.org/wiki/Biomass
http://en.wikipedia.org/wiki/Renewable_energy
http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Heat_engine
http://en.wikipedia.org/wiki/Photovoltaics
http://en.wikipedia.org/wiki/Passive_solar
http://en.wikipedia.org/wiki/Active_solar
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supply low-temperature heat are the most common types of solar heating used for 

schools. 

3. Hybrid System   

Various designs that use fan power are called ―hybrids,‖ that is, a mixture of 

passive and actives systems. The passive system concepts the notion that although 

heating energy can be transferred passively, that is to say it is possible to move heat 

without anything but its own driving force, this is not always the most practical or 

economical choice. Fan power is often needed to move air from hot collector space to 

other areas of schools or to a separate storage bin (usually a rock or pebble bed or 

concrete blocks placed so that air flows evenly through them). 

A ―hybrid‖ system could also be one, which uses pumps to circulate water such as 

from a ―drum wall‖ or a ―roof pond" to other rooms of a house. The few such systems 

that have been devised have not proven other than of experimental interest. 

2.3.1.2a Solar Electricity Panels 

One of the most promising renewable energy technologies is photovoltaic’s. 

Photovoltaic’s (PV) is a truly elegant means of producing electricity on site, directly 

from the sun, without concern for energy supply or environmental harm. These solid-

state devices simply make electricity out of sunlight, silently with no maintenance, no 

pollution, and no depletion of materials. 

Interest in the schools integration of photovoltaic, where the PV elements actually 

become an integral part of the building, often serving as the exterior weather skin, is 

growing worldwide. A whole new vernacular of Solar Electric Architecture is 

beginning to emerge. 

There are many advantages of using a solar cell array with various panels fitted along 

a mounting system.  

A single solar panel can only produce a limited amount of power, many installations 

contain several panels. This is known as a photovoltaic array.  A photovoltaic 

http://en.wikipedia.org/wiki/Photovoltaic_array
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installation typically includes an array of solar panels, an inverter, batteries and 

interconnection wiring. 

Solar PV power stations today have capacities ranging from 10–60 MW although 

proposed solar PV power stations will have a capacity of 150 MW or more.
1
  

It is possible for a school to receive its full amount of electricity from solar energy 

using solar panels, yet this is unlikely in most cases. The costs involved with 

supplying a whole school with electricity from photovoltaic panels would be quite 

high for the average school owner.  

The Solar Light Transformation: Solar cells are often electrically connected and 

encapsulated as a module. Photovoltaic modules often have a sheet of glass on the 

front (sun up) side, allowing light to pass while protecting the semiconductor wafers 

from the elements (rain, hail, etc.). Solar cells are also usually connected in series in 

modules, creating an additive voltage. Connecting cells in parallel will yield a higher 

current. Modules are then interconnected, in series or parallel, or both, to create an 

array with the desired peak DC voltage and current.  

 

Figure 2. 30 Photovoltaic’s 

cells. ―Available: 

http://images.google.com/imgh

p(Accessed :2006)‖ 

 

Figure 2. 31 Polycrystalline photovoltaic 

cells- laminated to backing material in a 

module. ―Available: 

http://images.google.com/imghp 

(Accessed :2006)‖ 

 

Figure 2. 32 Using solar panels 

in the roof and at curtain walls. 

―Available:http://images.google.c

om/imghp(Accessed :2006)‖ 

 

Figure 2. 33 The process of transformation from solar 

energy to electrical energy. ―http://images.google.com/imghp‖ 

 

Figure 2. 34 The equivalent circuit of a 

solar cell. ―Available: 

http://images.google.com/imghp‖ 

                                                 
1 Mark Z. Jacobson (2009). Review of Solutions to Global Warming, Air Pollution, and Energy Security p. 4. 

http://en.wikipedia.org/wiki/Inverter_(electrical)
http://en.wikipedia.org/wiki/Battery_(electricity)
http://en.wikipedia.org/wiki/Wafer_(electronics)
http://en.wikipedia.org/wiki/Rain
http://en.wikipedia.org/wiki/Hail
http://en.wikipedia.org/wiki/Series_and_parallel_circuits
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Mark_Z._Jacobson
http://en.wikipedia.org/wiki/Mark_Z._Jacobson
http://en.wikipedia.org/wiki/Mark_Z._Jacobson
http://www.stanford.edu/group/efmh/jacobson/EnergyEnvRev1008.pdf
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A. Photovoltaic’s (PV) Technologies Types 

There are two basic PV module technologies available today: 

1. Thick crystals products include solar cells made from crystalline silicon either as 

single or poly-crystalline wafers and deliver about 10-12 watts per ft² of PV array 

(under full sun).  

2. Thin-film products typically incorporate very thin layers of photovoltaic active 

material placed on a glass supersaturate or a metal substrate using vacuum-deposition 

manufacturing techniques similar to those employed in the coating of architectural 

glass. Presently, commercial thin-film materials deliver about 4-5 watts per ft² of PV 

array area (under full sun). Thin-film technologies hold out the promise of lower costs 

due to much lower requirements for active materials and energy in their production 

when compared to thick-crystal products.
1
 

B. Building Integrated Photovoltaic’s (BIPV) System 

Building Integrated Photovoltaic’s (BIPV) is the integration of photovoltaic’s 

(PV) into the building envelope. The PV modules serve the dual function of building 

skin—replacing conventional building envelope materials—and power generator. By 

avoiding the cost of conventional materials, the incremental cost of photovoltaic is 

reduced and its life-cycle cost is improved. That is, BIPV systems often have lower 

overall costs than PV systems requiring separate, dedicated, mounting systems. 

Roofs are often angled toward the sun to allow photovoltaic panels to collect at 

maximum efficiency. For any solar panel, a true-south facing orientation maximizes 

yield. If true south is not possible, solar panels can produce adequate energy if aligned 

within 30° of south. However, at higher latitudes, winter energy yield will be 

significantly reduced for non-south orientation. To maximize efficiency in winter, the 

collector should be angled above horizontal Latitude + 15°. To maximize efficiency in 

summer, the angle should be Latitude - 15°. However, for an annual maximum 

production, the angle of the panel above horizontal should be equal to its latitude
2
. 

                                                 
1 Available: http://www.wbdg.org/resources/bipv.php (Accessed:2010). 
2 G.Z. Brown, Mark DeKay. Sun, Wind & Light. 2001 

http://www.wbdg.org/resources/bipv.php
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Figure 2. 35 BIPV system diagram. 

―http://images.google.com/imghp‖ 

A complete BIPV system includes: 

 A. the PV modules (which might be thin-film or 

crystalline, transparent, semi-transparent, or opaque). 

b. A charge controller, to regulate the power into and 

out of the battery storage bank (in stand-alone systems);  

C. A power storage system, generally comprised of the 

utility grid in utility-interactive systems or, a number of 

batteries in stand-alone systems;  

D. Power conversion equipment including an inverter 

to convert the PV modules' DC output to AC compatible 

with the utility grid;  

E. Backup power supplies such as diesel generators 

(optional-typically employed in stand-alone systems); and 

Appropriate support and mounting hardware, wiring, and 

safety disconnects. 

C. Solar Glazing 

Solar "See Thru" glass is a revolutionary new type of photovoltaic glazing that is 

going to revolutionize the way buildings are designed. This material is a Solar module 

with a unique semitransparent finish, much like tinted glass that can be used in 

skylights, curtain walls, canopies, atriums, and other vertical or sloped glazed 

surfaces. 

 

This figure illustrates the characteristics of a typical double-glazed window with a 

high-transmission, Low-E glass and argon gas fill. These Low-E glasses are often 

referred to as pyrolitic or hard coat Low-E glass, due to the glass coating process. It’s 

designed to reduce heat loss but admit solar gain. 

 
Figure 2. 36 Double-Glazed with High-Solar-Gain Low-E Glass 
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Energy Savings: The laser-etched PV cells simultaneously generate electricity and 

help block the sun's harmful rays. This reduces the building's air-conditioning and 

lighting loads considerably. 

Case Study: Lick-Wilmerding High School 

The new Technology and Design Center is equipped with solar panels, natural day 

lighting, on-demand hot water and other design features that minimize energy use 

while improving the learning environment. Through increased waste diversion, 

building efficiency and solar electricity generation, this high school saves thousands 

of dollars in energy and waste disposal bills annually and avoids about 150 tons of 

GHG
1
 emissions. Energy Bill is Savings $7,000 per year. 

Lick Wilmerding High School 

   

Figure 2. 37 Roof solar panels at 

Lick Wilmerding High School. 
―Sustainable school book‖. 2 

Figure 2. 38 Lick Wilmerding High School –Side view at 

photovoltaic Panels. ”Reference sustainable schools book”. 

The electricity and gas consumption savings at 33 % that equates 

to just at four years to recover the premium solely on energy costs. 
―Sustainable school book‖. 3 

Energy management methods can reduce the school’s electricity use by more than 

3,500 kWh a month, equivalent to $5,500 per year in energy bill savings. 

Going Solar – A 7.5-kW photovoltaic system produces more than 13,000 kWh of 

electricity each year, which is enough to operate 85 computers and save more than 

                                                 
1 A green house gas (sometimes abbreviated GHG) is a gas in an atmosphere that absorbs and emits radiation 

within the thermal infrared range. This process is the fundamental cause of the greenhouse effect. 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
3 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

http://en.wikipedia.org/wiki/Absorption_%28electromagnetic_radiation%29
http://en.wikipedia.org/wiki/Emission_%28electromagnetic_radiation%29
http://en.wikipedia.org/wiki/Thermal_infrared
http://en.wikipedia.org/wiki/Greenhouse_effect


Chapter Two                                                                      Sustainability in Architecture 

59 

 

$1,500 annually in power bills. The project paid for itself in about five years and is 

now a free source of electricity that avoids five tons of greenhouse gases annually.
1
 

2.3.1.2b Solar Water Heating  

Solar water Heating (SWH) systems are a mature renewable energy technology. Hot 

water heated by the sun is using in many ways. While perhaps best known in a 

buildings to provide hot domestic water, solar hot water also has industrial 

applications, e.g. to generate electricity
2
.  

Types of Solar Water Heating (SWH) systems 

The type and complexity of a solar water heating system is mostly determined by: 

 The changes in ambient temperature during the day-night cycle.  

 Changes in ambient temperature and solar radiation between summer and winter.  

 The temperature of the water required from the system.  

  The maximum efficiency of the system is determined by the need to prevent the 

water in the system from becoming too hot (to boil, in an extreme case). There are 

two main categories of solar water heating systems. Passive systems rely on 

convection or heat pipes to circulate water or heating fluid in the system, while active 

systems use a pump.  

                                                 
1 School report  
2 Marken C. (2009) solar collectors - behind the glass. Home power magazine 133,70-76 
3 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

 

Figure 2. 39 Close-

coupled system the 

storage tank is 

horizontally mounted 

immediately above the 

solar collectors on the 

roof. ―Available: 

http://images.google.co

m/imghp 

(Accessed:2007)‖. 

 

Figure 2. 40 pump 

circulation-split system . 

―http://images.google.com

/imghp‖. 

 

Figure 2. 41 Solar 

collector. ―Available: 

http://images.google.com/

imghp‖. 

 

Figure 2. 42 Sidwell 

friends school -Solar 

thermal units & hot water 

domestic storage. 

―Sustainable school book‖. 3 

http://en.wikipedia.org/wiki/Renewable_energy
http://en.wikipedia.org/wiki/Solar_collector
http://images.google.com/imghp
http://images.google.com/imghp
http://images.google.com/imghp
http://images.google.com/imghp
http://images.google.com/imghp
http://images.google.com/imghp
http://images.google.com/imghp


Chapter Two                                                                      Sustainability in Architecture 

60 

 

Pump circulated system the storage tank is ground or floor mounted and is below the 

level of the collectors; a circulating pump moves water or heat transfer fluid between 

the tank and the collectors. SWH systems are designing to deliver the optimum 

amount of hot water for most of the year. However, in winter there sometimes may 

not be sufficient solar heat gain to deliver sufficient hot water. In this case, a gas or 

electric booster is normally used to heat the water. 

2.3.1.2c Solar Chimney and Sustainable Architecture 

Air conditioning and mechanical ventilation have been for decades the standard 

method of environmental control in many building types like schools, in developed 

countries. Pollution and reallocating energy supplies have led to a new environmental 

approach in School design. Innovative technologies along with bioclimatic principles 

and traditional design strategies are often combined to create new and potentially 

successful design solutions. The solar chimney is one of these concepts currently 

explored by scientists as well as designers, mostly through research and 

experimentation.  

A Solar chimney can serve many purposes. Direct gain warms air inside the 

chimney causing it to rise out the top and drawing air in from the bottom. This 

drawing of air can be used to ventilate school spaces, to draw air through a 

geothermal heat exchange, or to ventilate only a specific area such as a composting 

toilet. 

The use of a solar chimney may benefit natural ventilation and passive cooling 

strategies of School thus help reduce energy use, CO2 emissions and pollution in 

general. Potential benefits regarding natural ventilation and use of solar chimneys are: 

 Improved ventilation rates on still, hot days.  

 Reduced reliance on wind and wind driven ventilation.  

 Improved control of air flow though the school.  

 Greater choice of air intake (i.e. leeward side of building).  
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 Improved air quality and reduced noise levels in urban areas.  

 Increased night time ventilation rates.  

 Allow ventilation of narrow, small spaces with minimal exposure to external 

elements.  

Example: St Leonard's School 

Potential benefits regarding passive cooling may include: 

 Improved passive cooling during warm season (mostly on still, hot days).  

 Improved night cooling rates.  

 Enhanced performance of thermal mass (cooling, cool storage).  

 Improved thermal comfort (improved air flow control, reduced draughts).
1
 

The building concepts, developed with FMSA Architects, include: 

 Solar wall which acts as a solar heater in winter and thermal exhaust chimney 

in summer.  

 Water walls to evaporative cool incoming air. The water for the walls is gravity 

fed from a rainwater tank.  

 Hydronic heating system with geothermal heat pump (to supplement the solar 

wall).  

 Selection of environmentally friendly materials such as low VOC paints and 

Ortech ceiling (made from compressed straw).  

 The solar walls and water walls are manually operated by the staff and students 

– this hands-on experience is a core part of the education process.  

 Extensive metering and monitoring is provided for energy, water, temperature 

and humidity so that data recording the performance of the building can be 

used in student projects.
2
 

                                                 
1 Afonso, Clito; Oliveira, Armando (June 2000). "Solar chimneys: Simulation and experiment". Energy and 

Buildings (IOP Publishing Limited) . 
2 Available: http://www.cundall.com/Default.asp?Page=295 (Accessed: 2009). 

http://www.cundall.com/Default.asp?Page=295
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Figure 2. 45 Section at St Leonard's School, the conceptual diagram of passive heating during 

winter. ―Sustainable school book Pg.200‖. 2 

 

Figure 2. 46 Section at St Leonard's school, the conceptual diagram of passive cooling during 

summer. ―Sustainable school book pg.200‖. 3 

 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
3 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

 
Figure 2. 43 Front façade at St Leonard's school, 

Sustainability centre. Solar chimneys provide heated air in 

winter and induce cross ventilation in summer. ―Sustainable 

school book‖. 1 

 
Figure 2. 44 This solar chimney draws air 

through a geothermal heat exchange to 

provide passive home cooling. 

―http://images.google.com/imghp‖. 

http://images.google.com/imghp
http://en.wikipedia.org/wiki/File:Solarchimney.jpg
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The properties of space Solar architecture 

morphology 

Shape pattern Shape follows the solar protractor according to the 

location latitude 

Space type Geometrical with inclined boundary surfaces 

Space relations Oriented to the sun path according to solar exposure 

needs.South direction 

Environmental 

control 

Natural  Use the passive, active and hybrid methods 

Mechanical 

Totally  

Partially controlled environment Partially 

Intelligent 

Health impact 

Physiological& 

psychological 

impact 

Low harmful impact on health 

Electromagnetic 

impact 

Low impacts from electromagnetic fields 

Pollution Almost healthy clean indoor environment, but there are 

some effects when using active methods 

Energy 

configuration 

Consumption Highly energy efficiency 

Resource Using ―the sun‖ as sources of energy 

Table 2. 2 The space properties of solar architecture
1
 

2.3.1.3 Wind Energy: Wind Turbines 

A wind turbine is a rotary device that extracts energy 

from the wind. If the mechanical energy is used 

directly by machinery, such as for pumping water, 

cutting lumber or grinding stones, the machine is 

called a windmill. If the mechanical energy is instead 

converted to electricity, the machine is called a wind 

generator, wind turbine, wind turbine generator 

(WTG), wind power unit (WPU), wind energy 

converter (WEC), or aero generator. Speeds bring 

best return on investment. With a wind resource assessment it is possible to estimate 

the amount of energy the wind turbine will produce. 

Wind Turbines Operating: Small wind systems are generally more expensive 

than larger wind turbines relative to the amount of energy they produce. For small 

                                                 
1 Master thesis -Cairo university- contemporary environmental architecture-chapter 2-page75 

 

 
Figure 2. 47 Wind turbines unites. 

―http://images.google.com/imghp‖. 

http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Wind
http://en.wikipedia.org/wiki/Mechanical_energy
http://en.wikipedia.org/wiki/Windmill
http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Wind_resource_assessment
http://images.google.com/imghp
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wind turbines, maintenance costs can be a deciding factor at sites with marginal wind-

harnessing capabilities. At low-wind sites, maintenance can consume much of a small 

wind turbine’s revenue.
1
 Wind turbines begin operating when winds reach 8 mph, 

achieve energy production capacity at speeds of 32-37 mph, and shut off to avoid 

damage at speeds exceeding 55 mph.
2
  

The energy potential of a wind turbine is proportional to the square of the length 

of its blades and to the cube of the speed at which its blades spin. Though wind 

turbines are available that can supplement power for a single building, because of 

these factors, the efficiency of the wind turbine depends much upon the wind 

conditions at the building site. For these reasons, for wind turbines to be at all 

efficient, they must be installed at locations that are known to receive a constant 

amount of wind (with average wind speeds of more than 15 mph), rather than 

locations that receive wind sporadically.
3
  

A small wind turbine can be installed on a roof. Installation issues then include the 

strength of the roof, vibration, and the turbulence caused by the roof ledge. Small-

scale rooftop wind turbines have been known to be able to generate power from 10% 

to up to 25% of the electricity required of a regular domestic household dwelling.
4
 

Turbines for small school scale use are available. They are usually approximately 7 

feet (2 m) to 25 feet (8 m) in diameter and produce electricity at a rate of 900 watts to 

10,000 watts at their tested wind speed. 

 
Figure 2. 48 windmills are installed to provide energy at tries VMBO school. ―Sustainable school book‖. 5 

                                                 
1 Brower, Michael; Cool Energy, The Renewable Solution to Global Warming; Union of Concerned Scientists, 

1990 
2 Brower, Michael; Cool Energy, The Renewable Solution to Global Warming; Union of Concerned Scientists, 

1990 
3 Gape, Paul; Wind Power: Renewable Energy for Farm and Business; Chelsea Green Publishing, 2004 
4 The Sunday Times, April 16, 2006, "Home wind turbines dealt killer blow 
5 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
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2.3.1.4 Heat Pumps 

―Air-source heat pumps (ASHP) can be thought of as reversible air conditioners. 

Like an air conditioner, an ASHP can take heat from a relatively cool space (e.g. a 

house at 70°F) and dump it into a hot place (e.g. outside at 85°F). However, unlike an 

air conditioner, the condenser and evaporator of an ASHP can switch roles and absorb 

heat from the cool outside air and dump it into a warm house. 

Air-source heat pumps are inexpensive relative to other heat pump systems. 

However, the efficiency of air-source heat pumps decline when the outdoor 

temperature is very cold or very hot; therefore, they are only really applicable in 

temperate climates. 

For areas not located in temperate climates, ground-source (or geothermal) heat 

pumps provide an efficient alternative. The difference between the two heat pumps is 

that the ground-source has one of its heat exchangers placed underground—usually in 

a horizontal or vertical arrangement. Ground-source takes advantage of the relatively 

constant, mild temperatures underground, which means their efficiencies can be much 

greater than that of an air-source heat pump.  

 
 

Figure 2. 49 A simple stylized diagram of a heat pump's 

vapor-compression refrigeration cycle: 1) condenser, 2) 

expansion valve, 3) evaporator, 4) compressor. 

―Available: http://en.wikipedia.org/wiki/Heat_pump 

Accessed (2010‖. 

 

Figure 2. 50 Heat Pumps. ―Available: 

www.heat-pumps-systems.com Accessed 

(2010‖. 

http://en.wikipedia.org/wiki/Heat_pump
http://www.heat-pumps-systems.com/
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The in-ground heat exchanger generally needs a considerable amount of area. 

Designers have placed them in an open area next to 

the building or underneath a parking lot. 

Energy Star ground-source heat pumps can be 40% to 60% more efficient than 

their air-source counterparts can. They are also quieter and can also be applied to 

other functions like domestic hot water heating.  

In terms of initial cost, the ground-source heat pump system costs about twice as 

much as a standard air-source heat pump to be installed. However, the up-front costs 

can be more than offset by the decrease in energy costs. The reduction in energy costs 

is especially apparent in areas with typically hot summers and cold winters. 

Other types of heat pumps are water-source and air-earth. If the building is located 

near a body of water, the pond or lake could be used as a heat source or sink. Air-

earth heat pumps circulate the building’s air through underground ducts. With higher 

fan power requirements and inefficient heat transfer, Air-earth heat pumps are 

generally not practical for major construction‖.
 1
 

2.3.2 Heating, Ventilation &Cooling Systems Efficiency 

1- The most important and cost effective element of an efficient heating, ventilating, 

and air conditioning (HVAC) system is a well insulated school building. For more 

efficient school requires less heat generating or dissipating power, but may require 

more ventilation capacity to expel polluted indoor air. 

2- Significant amounts of energy are flushed out of schools in the water and air. The 

site energy recycling technologies can effectively recapture energy from waste hot 

water and stale air and transfer that energy into incoming fresh cold water or fresh air. 

Site and building orientation have some major effects on a building's HVAC 

efficiency.  

                                                 
1 John Randolph and Gilbert M. Masters, 2008. ―Energy for Sustainability: Technology, Planning, Policy,‖ 

Island Press, Washington, DC 

 

http://en.wikipedia.org/wiki/Cost-effectiveness
http://en.wikipedia.org/wiki/HVAC
http://en.wikipedia.org/wiki/HVAC
http://en.wikipedia.org/wiki/HVAC
http://en.wikipedia.org/wiki/Building_insulation
http://en.wikipedia.org/wiki/Indoor_air_quality
http://en.wikipedia.org/wiki/Waste-to-energy
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3- Passive solar building design allows buildings to harness the energy of the sun 

efficiently without the use of any active solar mechanisms such as photovoltaic cells 

or solar hot water panels. 

4- Low energy designs also requires the use of solar shading, by means of awnings, 

blinds or shutters, to relieve the solar heat gain in summer and to reduce the need for 

artificial cooling. 

 5- In addition, low energy school buildings typically have a very low surface area to 

volume ratio to minimize heat loss. This means that sprawling multi-winged building 

designs (often thought to look more "organic") are often avoided in favor of more 

centralized structures. 
1
 

Windows are placed to maximize the input of heat-creating light while minimizing 

the loss of heat through glass, a poor insulator. In the northern hemisphere this usually 

involves installing a large number of south-facing windows to collect direct sun and 

severely restricting the number of north-facing windows.  

Certain window types, such as double or triple glazed insulated windows with gas 

filled spaces and low emissivity (low-E) coatings; provide much better insulation than 

single-pane glass windows.  

Preventing excess solar gain by means of solar shading devices in the summer 

months is important to reduce cooling needs. Deciduous trees are often planted in 

front of windows to block excessive sun in summer with their leaves but allow light 

through in winter when their leaves fall off.  

Louvers or light shelves are installed to allow the sunlight in during the winter 

(when the sun is lower in the sky) and keep it out in the summer (when the sun is high 

in the sky). Coniferous or evergreen plants are often planted to the north of buildings 

to shield against cold north winds.  

                                                 
1Available:http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_

efficiency(Accessed:2010). 

http://en.wikipedia.org/wiki/Passive_solar_building_design
http://en.wikipedia.org/wiki/Active_solar
http://en.wikipedia.org/wiki/Photovoltaic_cell
http://en.wikipedia.org/wiki/Solar_hot_water
http://en.wikipedia.org/wiki/Low_energy_building
http://en.wikipedia.org/wiki/Northern_Hemisphere
http://en.wikipedia.org/wiki/Insulated_glazing
http://en.wikipedia.org/wiki/Low-emissivity
http://en.wikipedia.org/wiki/Deciduous_trees
http://en.wikipedia.org/wiki/Coniferous
http://en.wikipedia.org/wiki/Evergreen
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The sustainability at the design in : 

1. Controlling the sun light sometimes direct sunlight and sometimes indirect sunlight. 

2. The vision from the spaces to open view or court yard. 

3. Making chimney for natural ventilation. 

4. Making perimeter Hydraulic louvers with operable windows. 

5. Clearstory window& louvers. 

In colder climates, heating systems are a primary focus for sustainable architecture 

because they are typically one of the largest single energy drains in buildings. 

In warmer climates where cooling is a primary concern, passive solar designs can 

also be very effective.  

Masonry building materials with high thermal mass are very valuable for retaining 

the cool temperatures of night throughout the day. In addition builders often opt for 

sprawling single story structures in order to maximize surface area and heat loss. 

Buildings are often designed to capture and channel existing winds, particularly the 

Figure 2. 51Banjamin Franklin school-―Sustainable school book‖. 

http://en.wikipedia.org/wiki/Building_material
http://en.wikipedia.org/wiki/High_thermal_mass
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especially cool winds coming from nearby bodies of water. Many of these valuable 

strategies are employed in some way by the traditional architecture of warm regions, 

such as south-western mission buildings. 

In climates with four seasons, an integrated energy system will increase in 

efficiency: when the building is well insulated, when it is sited to work with the forces 

of nature, when heat is recaptured (to be used immediately or stored), when the heat 

plant relying on fossil fuels or electricity is greater than 100% efficient, and when 

renewable energy is utilized.
1
 

Cooling Tower 

 

Figure 2. 52 The Cool tower 

system. 

―www.wikipedia.org‖. 

 

Figure 2. 53 Cool tower at Zion National Park's Visitor Center provides cool 

air. “www.wikipedia.org”.Prominent innovation system is the potential for 

passive generation of downward air flow by free convection, due to the 

thermal processes of evaporation through the 10 meter height of the tower. 

Grammer School: Westbourne Grammer School | Truganina, Victoria 

Thermal chimneys and an underground rainwater tank revolutionize this 1981 

laboratory building. Fresh air is cooled by manifolds in the underground tank and 

induced through the building´s louvered glazed partitions by thermal chimneys. The 

                                                 
1Available at: 

http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency 

(Accessed:2010). 

http://en.wikipedia.org/wiki/Body_of_water
http://en.wikipedia.org/wiki/Vernacular_architecture
http://en.wikipedia.org/wiki/Forces_of_Nature
http://en.wikipedia.org/wiki/Forces_of_Nature
http://en.wikipedia.org/wiki/Forces_of_Nature
http://en.wikipedia.org/wiki/Fossil_fuel
http://en.wikipedia.org/wiki/Renewable_energy
http://www.wikipedia.org/
http://www.wikipedia.org/
http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency
http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency
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original concrete structure was stripped back to expose thermal mass for improved 

cooling and heating performance. Rainwater recycling, natural day lighting, photo-

voltaic, low energy lights, and ceiling-mounted hydraulic heating panels coordinate 

for frugal energy usage with high levels of comfort. 

 

Figure 2. 54 Solar Panels 

in the elevation. . 

―www.worldarchitecturenew

s.com‖. 

 
Figure 2. 55 Passive air cooling and ventilation in grammer school. . 

―www.worldarchitecturenews.com‖. 

 
 

 

Figure 2. 56 HVAC system. ―www.worldarchitecturenews.com‖ 

 

Figure 2. 57 pipes for HVAC system. 

―www.worldarchitecturenews.com‖. 

Woodbury High School | Woodbury, NJ: A geothermal ground source HVAC system, one of 

the first of its kind in an educational building in California, provides heating and air 

conditioning for the building. This system collects the Earth’s natural heat in winter through a 

series of pipes, called closed loops, which are installed below the surface of the ground. Fluid 

circulating in the loops carries heat to the building in winter and to the ground in the summer. 

http://www.worldarchitecturenews.com/
http://www.worldarchitecturenews.com/
http://www.worldarchitecturenews.com/
http://www.worldarchitecturenews.com/
http://www.worldarchitecturenews.com/
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2.3.3 A Zero Energy Building (ZEB)  

A zero energy building (ZEB) or net zero energy building is a general term applied 

to a school building's use with zero net energy consumption and zero carbon 

emissions annually. Zero energy buildings can be used autonomously from the energy 

grid supply – energy can be harvested on-site. The net zero design principle is 

overlaid on the requested comfort of the school building occupant. Generally, the 

more extreme the exposure to the elements the more energy is needed to achieve a 

comfortable environment of human and student use.
1
  

The zero fossil energy consumption principle is gaining considerable interest as 

renewable energy harvesting is a means to cut greenhouse gas emissions. 
2
 

In developing countries many people have to live in zero-energy buildings out of 

necessity. Many people live in huts, yurts, tents and caves exposed to temperature 

extremes and without access to electricity. These conditions and the limited size of 

living quarters would be considered uncomfortable in the developed countries.  

2.3.3.1 First Zero Energy School: Richardsville School 

The School design for this net zero energy was even awarded the Green Design 

Concept Winner 2008 Green Education Design Showcase. 

Sherman Carter Barnhart has designed the nation’s first total energy Net Zero 

public school, the school located in Warren County (Bowling Green), KY). To 

achieve Net Zero, Sherman Carter Barnhart aggressively examined all possible 

avenues and identified 6 major areas to reduce energy usage. These include: 

1. High Performance Building Envelop  

2. Active Day lighting  

3. Geothermal HVAC  

4. Alternate Renewable Energy Source - Photovoltaic Array Supplying 

over 300kw of power  

5. Efficient Kitchen Cooking Strategies  

6. Operations and Maintenance Plan  

                                                 
1Available:http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_

efficiency. (Accessed:2010). 

 

http://en.wikipedia.org/wiki/Building
http://en.wikipedia.org/wiki/Greenhouse_gas_emissions
http://www.educationdesignshowcase.com/view.esiml?pid=221
http://www.educationdesignshowcase.com/view.esiml?pid=221
http://www.educationdesignshowcase.com/view.esiml?pid=221
http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency
http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency
http://en.wikipedia.org/wiki/Sustainable_architecture#Heating.2C_ventilation_and_cooling_system_efficiency
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Realizing not all schools have the resources available for alternative renewal 

energy sources, Sherman Carter Barnhart has also created a net zero achievable/solar 

ready design for schools.
1
 

About to be in session 

 

Figure 2. 58 School Design Concept.  ― http://biofriendly.com/blog/energy/first-zero-energy-school-about-to-

be-in-session/ ‖. 

 

High Performance Elements include: 

 Insulated concrete form wall construction and high performance building 

envelope. 

 Geothermal HVAC with CO2 monitoring and de‐centralized pumping. 

 Active day lighting with light shelves and. 

 Compact two story design with reduced building volume. 

                                                 
1 Available:http://biofriendly.com/blog/energy/first-net-zero-energy-public-school-set-to-open-this-

year/(Accessed:2010). 
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 Roof adhered thin film photovoltaic system.  

 Bioswales 

Bioswales are landscape elements designed to remove silt and pollution from 

surface runoff water. They consist of a swaled drainage course with gently sloped 

sides (less than six percent) and filled with vegetation, compost and/or riprap.
1
 

 

Figure 2. 59   Bioswales typical cross section. Available: 

http://www.sbprojectcleanwater.org/images/South_Turnpike_BMP_Xsection.jpg. /(Accessed:2010). 

 

Figure 2. 60 It includes a array of solar panels on the main building in addation to the covered drop-

off/pick-up area in the parking lot. Renewable materials were used during construction whenever 

possible and ICFs (Insulated Concrete Forms) were used as a green construction measure to provide 

smart insulation.  

The building was laid out in a north-south site orientation in order to increase solar output and 

naturally conserve energy. ―http://biofriendly.com/blog/energy/first-zero-energy-school-about-to-be-in-

session‖. 

 

                                                 
1 Loechl, Paul M., et al (2003). Design Schematics for a Sustainable Parking Lot. Champaign, IL: US Army 

Corps of Engineers, Research and Development Center. 

http://www.cecer.army.mil/techreports/Stumpf_SustainableParkingLot/Stumpf_SustainableParkingLot-TR.pdf. 

Construction Engineering Research Laboratory. Document no. ERDC/CERL TR-03-12. 

http://en.wikipedia.org/wiki/Landscape_architecture
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Pollution
http://en.wikipedia.org/wiki/Surface_runoff
http://en.wiktionary.org/wiki/swale
http://en.wikipedia.org/wiki/Vegetation
http://en.wikipedia.org/wiki/Compost
http://en.wikipedia.org/wiki/Riprap
http://www.sbprojectcleanwater.org/images/South_Turnpike_BMP_Xsection.jpg
http://www.cecer.army.mil/techreports/Stumpf_SustainableParkingLot/Stumpf_SustainableParkingLot__TR.pdf
http://www.cecer.army.mil/techreports/Stumpf_SustainableParkingLot/Stumpf_SustainableParkingLot-TR.pdf
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Figure 2. 61 solar panels. ― 

http://biofriendly.com/blog/energ

y/first-zero-energy-school-about-

to-be-in-session/ ‖. 

 

Figure 2. 62 The front entrance, the 

building has a clerestory spine 

running down the middle of the 

was designed to allow for 

maximum building. This natural 

daylight and minimal lighting 

costs.  

The windows themselves are made 

from sandwich panel glass to 

provide a nice aesthetic for the building without lowering energy 

efficiency. ― http://biofriendly.com/blog/energy/first-zero-energy-school-

about-to-be-in-session/ ‖. 

 

Figure 2. 63 This 

photo shows the 

rear of the school 

building, with the 

media center on 

the second floor 

and a covered 

outdoor classroom 

below it. The stair towers to the left and right are 

encased by windows and decorated by sunshades 

at each level to minimize heat/glare. ― 

http://biofriendly.com/blog/energy/first-zero-energy-

school-about-to-be-in-session/ ‖. 

Figure 2. 

64 The 

south 

facing 

facade 

(classroo

ms) 

clearly 

shows the 

use of day 

lighting as well as the incorporation of sunshade 

devices in the design and practicality of the 

building. ― http://biofriendly.com/blog/energy/first-

zero-energy-school-about-to-be-in-session/ ‖. 

 

Figure 2. 65 

The new 

gymnasium 

floor was made 

mostly from 

bamboo with 

the dark 

hardwood 

sections salvaged from the old gymnasium. 

Acoustical wall panels were added to give the room 

optimum acoustics. You can also see a bit of the 

clerestory day lighting in place here as well. ― 

http://biofriendly.com/blog/energy/first-zero-energy-

school-about-to-be-in-session/ ‖. 

Figure 2. 66 With 

regard to the 

kitchen area, 

Energy Star 

rated equipment 

was used and 

comb-ovens were 

chosen as a 

healthier option to traditional fryers and skillets. 

So not only will the cafeteria be energy-efficient, it 

will be able to provide healthier food choices to the 

students as well. ― 

http://biofriendly.com/blog/energy/first-zero-energy-

school-about-to-be-in-session/ ‖. 

As principal architect on this project, Kenny Stanfield described it: 

“For our team, the goal of achieving a net zero school was simply the next step – to 

go from a proven, design operating facility that requires only 28 Kbytes of energy per 

square foot annually to a facility that needs 18 Kbytes to operate.” 

It was designed and built as a tool to educate students on the value of energy 

conservation, solar, water conservation, recycling and more. 

http://en.wikipedia.org/wiki/Clerestory
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In terms of overall construction costs, the building and site itself ran about 

$12,160,000 with the solar/Photovoltaic costs adding an additional $2,753,124. 

Bringing the total construction costs to a little under $15 million. As the building is 

77,466 sq ft, that breaks down to approximately $193 per sq ft. One note though, as 

this is a net zero building. 

2.4 Social Sustainability in Architecture 

Relation to Community 

The School model of development is placing an increasing burden on the planet. 

In order to secure the future of youth all over the world, we need to make a decisive 

move towards sustainable development. 

Schools have a special role to play in preparing young people to build a brighter 

future. 

The places of learning, they can help pupils understand the impact on the planet 

and encourage them to weigh up the evidence themselves. As models of good 

practice, they can offer young people the chance to contribute to sustainable living, 

and demonstrate good practices to others. 

Empowering young people to take responsibility for their own future is not only 

desirable: it is a crucial feature of their education. 

2.4.1 Case Study for School with Community 

Sickla Kunskapsgalleria, Nacka, Sweden  

This shool is a new concept for education, mixing private and municipal teaching 

at upper secondary and post-upper secondary level, and coupling this with other 

activities. To this end, the centre offers a restaurant, café, municipal services and so 

on.  

The school building has capacity for over 1200 students and other users, and 

constitutes a targeted development of the area as a meeting place. Education can now 
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be added to the existing elements in the form of shops, services, work and culture. 

Externally, the school has a different look from different directions. Balconies run 

along the full length of the building on this side. These have several functions: to 

reduce the scale of the building, provide sun screens, create outdoor spaces for tenants 

and provide evacuation routes. 

 

Figure 2. 67 Computer 

room can use after the 

school time. 

 

―www.worldarchitecturenews

.com‖ 

 

Figure 2. 68 Cultural center. The 

interior creates the impression of an 

active studio with flexible, light 

spaces that can easily cope with the 

changes and lively activities of such 

an environment. 

―www.worldarchitecturenews.com‖  

 

Figure 2. 69 Along the entrance 

facade is a large split-level room 

with space for information 

services and so on, plus the 

outward-facing restaurant. 

―www.worldarchitecturenews. 

com‖ 

2.4.2 Case Study for Social Spaces in the School 

Orestad College- København, Danmark 

Orestad School focuses on student interaction, Social spaces and opportunities to 

learn from each other 

―On each floor of the school building a large cylinder contains an AV room and, 

above it, a terrace for relaxation and individual work, supplied with colored cushions. 

At the center of the school a helicoidal staircase clad in light oak connects all four 

floors: it is the fulcrum of circulation for the students, but also a place of socializing, 

to see and be seen. Three maxi-columns support the whole structure, along with an 

irregular grid of smaller columns. On each level, then, the fixed architectural elements 

are few in number, while all the furnishings, to different extents, can be repositioned 

to meet the needs of different groups. The space reflects the most advanced 

international trends in education, which call for dynamic spaces in close contact with 
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everyday life, facilitating communication and interaction. The main goal, fully 

achieved by the project by design office 3XN, is to reinforce the capacities of 

individual students to supervise their own work, both independently and in teams. 

Elevation of the school designed by, with chromatic modulations in the system of 

semitransparent glass shutters; the interior spaces with, in the foreground, the study 

and relaxation area at the top of a circular room‖
1
.  

 

Figure 2. 70 The secondary 

school reform with its added 

emphasis on strengthening and 

improving students’ academic 

proficiency, giving students an 

active responsibility for their 

own learning, creating a better 

springboard for them to move on 

to university.― Available: 

http://images.google.com/imghp‖. 

Figure 2. 71 The rotation opens a 

part of each floor to the vertical 

tall central atrium and forms a 

zone that provides community and 

expresses the college’s ambition 

for interdisciplinary education. 

―http://www.e-

architect.co.uk/copenhagen/orestad_

gymnasium.htm‖. 

 

Figure 2. 72 Section in orested school. The school is interconnected 

vertically and horizontally. ―Available: http://www.e-

architect.co.uk/copenhagen/orestad_gymnasium.htm‖. 

The building consists of four boomerang shaped decks which overlap in 

incremental rotation. The four study zones are accommodated on each their level with 

a spatial layout that caters for varying learning environment needs. The central 

staircase is the heart of the college is social and work / study life; the primary 

'highway' up and down through the building and the place to linger – for seeing and 

                                                 
1Available:  http://www.e-architect.co.uk/copenhagen/orestad_gymnasium.htm- 2 Dec 2008 

http://images.google.com/imghp
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being seen. The open spaces are supplemented by sections of innovative 'space 

division furniture', making it possible to create flexible, temporary spaces and 

learning environments for any size of group.
1
 

 

 
Figure 2. 73 plan has social places make relations between students.  

The school open, flexible spaces permit a high degree of interaction that generates 

a better ambience for working and learning, encouraging students to take active 

responsibility for their own learning process and their collective working 

environment.  

The design brief was worded to avoid reference to the traditional spatial layout. 

The school is the result of a research based design process – a journey towards a 

physical structure to support the visions of knowledge sharing, interdisciplinary co-

operation and competencies. The overall vision was to combine large, open spaces 

with a high degree of familiarity and belonging on a smaller scale. It is a functional 

working environment – yet there are plenty of nooks and crannies for relaxation and 

contemplation. 

                                                 
1Available: http://www.e-architect.co.uk/copenhagen/orestad_gymnasium.htm- 2 Dec 2008 

http://www.e-architect.co.uk/copenhagen/orestad_gymnasium.htm-
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2.4.3 Case Study: Langley Academy, Slough, United Kingdom: 

School is a museum and an Educational building 

 ―The Langley Academy is an exemplar of sustainable design, a theme which is 

showcased by the building itself. The school’s curriculum highlights science and is 

the first academy to specialize in museum learning. As well as running its own 

museum, ancient artifacts and objects are brought into the classroom to spark 

questions, debate, and analysis and provide connections across the curriculum. The 

scheme also provides unparalleled access to significant cultural institutions across the 

country, involving hundreds of students.  

With an enclosed full-height atrium at the heart of the three-storey building, the 

social life of the school revolves around this assembly space for 1,100 students. The 

school atrium is defined by a sense of transparency and openness – like a gallery of 

learning which in this case also resonates with the museum theme. Inside the atrium 

there are three yellow drums raised above the floor on circular columns.  

The environmental features save 20% in water consumption and approximately 

150 tones of CO2 / year compared to a traditional academy and are used in the 

teaching of science and environmental issues.  

Students can see the solar collectors on the roof and the workings of the exposed 

plant room, as well as the network of pipes that illustrate how energy is generated and 

carried through the building.  

Rain water is collected and stored and grey water filtered for reuse in sanitation 

and irrigation; a system of horizontal louvers provides shade; and the building has 

been configured to allow out-of-hours use by the wider community, ensuring its 

sustainability over time‖
1
.  

                                                 
1 Available: http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/ 
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Figure 2. 74 Classroom from 

corridor. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 75 interior for the school. 

―http://www.topboxdesign.com/langl

ey-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 76 from inside the 

classroom. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 77 Lobby 

Entrance. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 78 The atrium is defined 

by a sense of transparency and 

openness – like a gallery of 

learning – which in this case also 

resonates with the museum theme. 

―http://www.topboxdesign.com/langl

ey-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 79 Dinosaurs: 

Langley academy puts exhibits 

at the heart of everything. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 80 horizontal 

louvers provide shade. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 81 Computer lab. 

―http://www.topboxdesign.com/langl

ey-academy-in-slough-united-

kingdom/‖. 

 

Figure 2. 82 Solar panels. 

―http://www.topboxdesign.com/la

ngley-academy-in-slough-united-

kingdom/‖. 

―Environmental performance and appearance are indivisible at The Langley 

Academy. The school pioneers a revolutionary new educational concept which draws 

on the theme of museums and galleries, so that the school itself is like an exhibit, with 

http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
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its physical manifestation a showcase and educational tool for environmental design‖ 

1
Nigel Dancey

2
 said.  

Built largely from sustainable materials such as wood, the Academy has been 

designed with a view to improving its energy performance as it matures and it has the 

infrastructure in place to add further energy saving measures. Currently, active 

measures include a biomass boiler that uses locally sourced woodchip – this is the 

lead boiler producing both heating and hot water. There are also solar collectors and 

thermal tubes for hot water and a ground source heat pump lying 90m below the 

surface. This will extract heat from deep under the school and use it for under floor 

heating in the restaurant and the atrium spaces. 

The two teaching wings have different water saving devices for comparison 

purposes. There is a separate pipe system that collects water from the wash hand 

basins for recycling, which is filtered and used for irrigating the plants and watering 

lawns. Rain water is used to flush the toilets. Infrastructure has also been put in place 

for a reed bed, allowing the Academy to grow more environmentally friendly over 

time‖.
 3
 

Finally ,the school is the first academy to specialize in museum learning. As well 

as running its own museum, ancient artifacts and objects are brought into the 

classroom to spark questions, debate, and analysis and provide connections across the 

curriculum. 

2.5 Sustainable Materials 

Sustainable school designs should give preference to materials that reduce 

environmental impact over their cycle. School management must have experience of 

evaluating materials performance, advising on the best solutions for thermal 

efficiency and occupant comfort. 

                                                 
1 http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/.(Accessed:2010). 
2senior partner and design director at Foster + Partners (Accessed:2010). 
3 http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/.(Accessed:2010). 

http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/
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Typically, passive solar building designs incorporate materials with high thermal 

mass that retain heat effectively and strong insulation that works to prevent heat 

escape.
1
 

2.5.1 Reduce, Reuse, Recycle 

   Three strategies to reduce waste as defined: 

Source reduction is the practice of designing, manufacturing, purchasing, or using 

materials (such as products and packaging) in ways that reduce the amount or toxicity 

of trash created. 

Reuse stops waste at its source because it delays or avoids that item’s entry into 

the waste collection and disposal system. 

Recycling converts materials that would otherwise become waste into valuable 

resources. 

On every project it considers the overall efficiency of the structure and the type of 

materials involved, ensuring that it limits the amount of waste that is sent to landfill. 

This enables us to deliver buildings with embodied energy and future carbon footprint 

in mind.
2
 

 

Figure 2. 83 Langley Academy, Slough, United Kingdom Sustainable material (wood) at elevations. 

―http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/‖. 

Case Study 1- The Wales Institute for Sustainable Education 

The Wales Institute for Sustainable Education (WISE) demonstrates sustainable 

building in such a way that the structure itself is exposed as part of the education 

process. A rammed earth lecture theatre, made with a highly sustainable mix of clay, 

                                                 
1 John Ringel., University of Michigan, Sustainable Architecture, Waste Prevention 
2 Green Building Education services, (2009). 

http://en.wikipedia.org/wiki/Passive_solar
http://en.wikipedia.org/wiki/Thermal_mass
http://en.wikipedia.org/wiki/Thermal_mass
http://en.wikipedia.org/wiki/Thermal_mass
http://en.wikipedia.org/wiki/Thermal_insulation
http://www.topboxdesign.com/langley-academy-in-slough-united-kingdom/


Chapter Two                                                                      Sustainability in Architecture 

83 

 

sand, water and aggregate, built up in thin layers before being tamped down to form 

the walls, forming a natural alternative to a concrete or steel building. The other 

buildings are all timber frame, built with sustainably sourced timber. The designer 

provides a natural, low carbon means of insulation. 

 
Figure 2. 84 The Wales Institute for Sustainable 

Education combines renewable technology with 

natural building materials. 

 

 
Figure 2. 85 A rammed 

earth lecture theatre 

made with a highly 

sustainable mix of clay, 

sand, water and 

aggregate. 

 
Figure 2. 86the buildings 

built with sustainably 

sourced timber. The 

designer provides a natural, 

low carbon means of 

insulation. 

2.6 Waste Management 

―Waste takes the form of spent or useless materials generated from households and 

businesses, construction and demolition processes, and manufacturing and agricultural 

industries. These materials are loosely categorized as municipal solid waste, 

construction and demolition (C&D) debris, and industrial or agricultural by-products. 

Sustainable architecture schools focuses on the on-site use of waste management, 

incorporating things such as grey water systems for use on garden beds, and 

composting toilets to reduce sewage. These methods, when combined with on-site 

food waste composting and off-site recycling, can reduce a school's waste to a small 

amount of packaging waste‖.
1
 

Waste Management has been recycling many materials, including 

1. Paper . 

2. Organics.  

3. Glass. 

4. Metals.  

5. Plastics.  

6. E-Waste. 

7. Construction  and Demolition Waste. 

8. Coal Combustion Residuals.
2
 

 

                                                 
1 John Ringel., University of Michigan, Sustainable Architecture, Waste Prevention 
2Available:  http://www.wm.com/sustainability/pdfs/2010_Sustainability_Report.pdf (Accessed:2009) 

http://en.wikipedia.org/wiki/Waste_management
http://en.wikipedia.org/wiki/Grey_water
http://en.wikipedia.org/wiki/Composting_toilet
http://www.wm.com/sustainability/pdfs/2010_Sustainability_Report.pdf
http://www.wm.com/sustainability/pdfs/2010_Sustainability_Report.pdf
http://www.wm.com/sustainability/pdfs/2010_Sustainability_Report.pdf
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2.7 Water Management 

2.7.1 Rainwater Management: Water management is an interdisciplinary 

field concerned with the management of water resources. Schools are concerned with 

ensuring that a supply of clean, potable water will be available to students who need 

it, while balancing the needs of industry and the environment. A number of different 

topics fall under the umbrella of water management, from sewage treatment to 

wetlands restoration. Many national governments have departments, which are in 

charge of water management, and regional governments often have smaller offices of 

their own to focus on this issue.
1 Rainwater harvesting and grey water reuse is some 

of the possibilities for reducing water demand. 

 

2.7.1.1 Case Study- Sidwell Friend’s School
2
 

Not merely an eco-ornament, it's a machine that ―manages all the wastewater 

generated by the building, as well as all the rain water that falls on the site. 

Just as with wastewater, managing urban storm water typically involves massive 

infrastructure to dispose runoffs as efficiently and as quickly as possible. In addition 

to being a drain on municipal coffers, such a method is known to increase the 

probability and the intensity of a flood event during major storms, endangering human 

life and property. 

                                                 
1 www.wisegeek.com/what-is-water-management.htm 

2 Andropogon Associates, architects Kieran Timberlake Associates and Natural Systems International, (2010),  

, The wetland "machine" of Sidwell Friends Middle School, , Andropogon Associates, Avilable : 

―http://www.solaripedia.com/13/304/3452/sidwell_friends_wetlands_diagram.html‖. (Accessed :2010). 

http://www.wisegeek.com/what-are-water-resources.htm
http://www.wisegeek.com/what-is-potable-water.htm
http://www.wisegeek.com/what-is-sewage-treatment.htm
http://www.wisegeek.com/what-are-wetlands.htm
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Figure 2. 87  Water management at sidewall friend’s school is treated school wastewater on site and 

recycles it for gray water use in the building. ―Available: 

http://www.solaripedia.com/13/304/3452/sidwell_friends_wetlands_diagram.html(Accessed :2009)”. 

Moreover, since storm water isn't allowed to remain where it falls, (1) water 

doesn't have enough time to infiltrate the soil and seep into waiting, possibly depleted 

groundwater aquifers, and (2) what may have been clean at first contact with the 

surface undoubtedly will not remain so as it moves through sidewalks, roads, parking 

lots and sewers before going on to pollute rivers, lakes and other sources of our 

drinking water.
 1
 

                                                 

1 Andropogon Associates, architects Kieran Timberlake Associates and Natural Systems International, (2010),  

, The wetland "machine" of Sidwell Friends Middle School, , Andropogon Associates, Available : 

―http://www.solaripedia.com/13/304/3452/sidwell_friends_wetlands_diagram.html‖. (Accessed :2010). 
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Figure 2. 88 View from top of the wetland terrace 

towards the new building extension. ―Available : 

http://www.solaripedia.com/13/304/3452/sidwell_fri

ends_wetlands_diagram.html(Accessed :2009)‖. 

 

Figure 2. 89 Two students on the border between 

the rain garden and the pond. ―Available : 

http://www.solaripedia.com/13/304/3452/sidwell_fr

iends_wetlands_diagram.html(Accessed :2009)‖. 

 

 

Figure 2. 90 Site plan. 

“http://www.solaripedi

a.com/13/304/3452/sidw

ell_friends_wetlands_di

agram.html”.Site 

plan:
1
  

1. Existing Middle 

School. 

 2. Middle School 

addition with green 

roof. 

3. Trickle filter with 

interpretive display. 

 4. Wetlands for 

wastewater treatment. 

5. Rain garden. 

6. Pond. 

7. Outdoor classroom. 

8. Butterfly meadow. 

 9. Woodland screen at 

neighborhood edge. 

 10. Playground. " 

Available : 

http://www.solaripedia.c

om/13/304/3452/sidwell

_friends_wetlands_diagr

am.html(Accessed 

:2009)‖. 

                                                 
1Available :  http://pruned.blogspot.com/2009/06/wetland-machine-of-sidwell.html (Accessed :2009) 

http://pruned.blogspot.com/2009/06/wetland-machine-of-sidwell.html
http://pruned.blogspot.com/2009/06/wetland-machine-of-sidwell.html
http://pruned.blogspot.com/2009/06/wetland-machine-of-sidwell.html
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Figure 2. 91 Section 

cut through the : 

1. Tiered wetlands 

used for wastewater 

treatment.  

2. Rain garden. 3. 

Pond. 

―http://www.solaripedi

a.com/13/304/3452/sid

well_friends_wetlands_diagram.html‖. 

 

Figure 2. 92 Flow diagram of storm water runoff. 

Image by Andropogon Associates, Some of the runoff 

gets in an underground cistern. During dry weather, 

this storage tank provides water to the pond. During 

heavy rains, excess water flows from the pond into the 

rain garden, simulating the hydrological dynamics of 

a floodplain environment. Water seeps through the 

soil and gets naturally filtered. 

―http://www.solaripedia.com/13/304/3452/sidwell_friend

s_wetlands_diagram.html‖. 

 

Figure 2. 93 (Flow diagram of storm water runoff 

from pond to rain garden. 

―http://www.solaripedia.com/13/304/3452/sidwell_fr

iends_wetlands_diagram.html‖. 

Wastewater, storm water and domestic hot water management schematic at sidwell friend’s 

school : This project describes as a ―working landscape‖ but it might prefer calling it 

an ―event landscape,‖ wherein natural processes are co-opted into a cybernetic 

amalgam of landscape, architecture, geology, biology and institutional pedagogy. 

Rather than in the inaccessible subterranean voids and in scientific abstractions, this 

eco-machine is made to perform out in the open for the edification of the elite who, in 

their dirty, smelly, real-world engagement with the landscape, will hopefully turn into 

great stewards of the earth.
 1

 

                                                 

1 Andropogon Associates, architects Kieran Timberlake Associates and Natural Systems International, (2010),  
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2.7.2 Cold Seawater Air Conditioning  

Seawater Air Conditioning (SWAC) takes advantage of available deep cold 

seawater instead of energy-intensive refrigeration systems to cool the chilled water in 

one or more buildings.  

SWAC Basics 

A seawater air conditioning system is illustrated below. The buildings to the far 

right are identical internally to buildings cooled with conventional A/C. Chilled fresh 

water moves through these buildings with the same temperatures and flows of 

conventional systems. A conventional chiller, however, does not cool the chilled 

water loop in this system. The low temperatures in the chilled water loop are 

maintained by passing this fresh water through a counter-flow heat exchanger with the 

primary fluid being deep cold seawater. The two fluids are on either side of a titanium 

plate that transfers the heat from one fluid to the other or do not mix. 

The seawater intake brings in water at a temperature lower than the temperature 

maintained in the chilled water loop. Once the seawater passes through the heat 

exchanger(s), it is returned to the ocean through another pipeline.
 1
 

 

Figure 2. 94 Centralized sea water air conditioning. ―available: www. inpipeline.com, accessed 2009‖ 

Seawater Air Conditioning (SWAC) can apply in Egypt schools which beside 

Mediterranean sea & Red sea. 

                                                                                                                                                       
The wetland "machine" of Sidwell Friends Middle School, , Andropogon Associates, Avilable : 

―http://www.solaripedia.com/13/304/3452/sidwell_friends_wetlands_diagram.html‖. (Accessed :2010). 
1 www.makai.com 
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Conclusion: 

 Sustainable Architecture 

Sustainability Definitions: 

 

 

 Sustainable Architecture 

S
u

st
a

in
a

b
le

  
D

es
ig

n
 

 

1-Good Clear 

Organization 

2-Spaces 

3-Circulation 

4-Good environ-mental 

conditions 

5-Attractive-ness in 

design 

6-Good use of the site 

7-Attractive external 

spaces 

8-layout 

9-materials 

10-Flexible design 

Sustainable 

school 

design is 

applied good 

sense, an 

aspiration to 

build to the 

highest 

quality and 

functional 

standard now 

and in the 

future. The maximum environmental and social benefit and with 

cost assessments that reflect the completely building life cycle 

such that investment can be properly maintained.  
Sustainable school has shared spaces with the community. 

S
u

st
a

in
a

b
le

 i
n

 E
n

er
g

y
 

 

1-Renewable Energy 

Solar Energy 

Wind Energy 

Heat pumps 

2-

Heating,Ventilation&Co

oling Systems Efficiency 

3-A zero energy 

building (ZEB) 

 

 Renewable energy is energy which 

comes from natural resources such 

as sunlight, wind, rain, ocean, 

hydropower, tides, and geothermal 

heat, which are renewable 

(naturally replenished). 

Egyptian government need to start 

applying the renewable energy at 

the future buildings especially at 

schools buildings, that’s to face the 

Climate change concerns, coupled with high oil prices, peak oil. 

http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Natural_resource
http://en.wikipedia.org/wiki/Sunlight
http://en.wikipedia.org/wiki/Wind
http://en.wikipedia.org/wiki/Rain
http://en.wikipedia.org/wiki/Tidal_energy
http://en.wikipedia.org/wiki/Geothermal_energy
http://en.wikipedia.org/wiki/Geothermal_energy
http://en.wikipedia.org/wiki/Geothermal_energy
http://en.wikipedia.org/wiki/Renewable_resource
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Oil_price_increases_since_2003
http://en.wikipedia.org/wiki/Peak_oil
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S
o

ci
a
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S
u

st
a

in
a

b
il

it
y

 
   Sustainability for school community is a dynamic process that 

enables all the students and the community to realise their 

potential and improve their quality of life in ways. 

1-The School’s curriculum highlights science, is the school to 

specialize in museum learning. 

 2- Schools now focuses on student interaction, Social spaces and opportunities to learn from 

each other. The space reflects the most advanced international trends in education, which call 

for dynamic spaces in close contact with everyday life, facilitating 

communication and interaction. 

3- This is a new concept for 

education, mixing private and 

municipal teaching at upper 

secondary and post-upper secondary 

level, and coupling this with other 

activities. To this end, the centre 

offers a restaurant, café, municipal 

services and so on.   

S
u

st
a

in
a

b
le

 

M
a

te
ri

a
ls

 

 

Reduce, Reuse, Recycle  

Sustainable designs should give perfence to materials that reduce 

environmental impact over their cycle.School management must have 

experience of evaluating materials performance, advising on the best 

solutions for thermal efficiency and occupant comfort. 

B
u

il
d

in
g

 

P
la

ce
m

en
t 

 

Most building should avoid suburban sprawl in favor of the kind of light urban development 

articulated by the New Urbanism movement. Careful mixed use zoning can make commercial, 

residential, schools, and light industrial areas more accessible for those traveling by foot, 

bicycle, or public transit, as proposed in the Principles of Intelligent Urbanism. 

W
a

te
r 

M
a

n
a

g
em

en
t 

 

Water management is the management 

of water resources. Schools are 

concerned with ensuring that a supply of 

clean, potable water will be available to 

students who need it, while balancing 

the needs of industry and the 

environment. under the umbrella of 

water management, from sewage 

treatment to wetlands restoration. 

National governments have 

departments, which are in charge of 

water management, and regional 

governments often have smaller offices 

of their own to focus on this issue.Rainwater harvesting and grey water reuse is some of the 

possibilities for reducing water demand. 

 

http://en.wikipedia.org/wiki/Urban_planning
http://en.wikipedia.org/wiki/New_Urbanist
http://en.wikipedia.org/wiki/Principles_of_Intelligent_Urbanism
http://www.wisegeek.com/what-are-water-resources.htm
http://www.wisegeek.com/what-is-potable-water.htm
http://www.wisegeek.com/what-is-sewage-treatment.htm
http://www.wisegeek.com/what-is-sewage-treatment.htm
http://www.wisegeek.com/what-is-sewage-treatment.htm
http://www.wisegeek.com/what-are-wetlands.htm
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Chapter Three: Design Criteria of Sustainable School 
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3.2.1 The Importance of Good Design 
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3.2.3 The Design Quality Indicators 
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3.3  LEED 
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3.3.2 LEED for Existing Buildings: O&M Rating System Credit 

Categories 

3.3.3 West Brazos Junior High School 
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Diagram 3. 1 Benchmark of sustainability. "Researcher". 
 

Benchmark of 
sustainability

3.1 CABE

10 points 
Criteria

1-Identity and 
context

2-Site plan

3-School 
grounds

4-
Organization

5-Buildings

6 -Interiors

7- Resources

8-Feeling safe

9- Long 
life, loose fit

10- Successful 
whole

3.2 LEED 

For schools

1-Sustainable 
sites

(SS)

2-Water 
Efficiency

(WE)

3-Energy and 
Atmosphere

(EA)

4-Materials 
and Resources

(MR)

5-Indoor 
Environmenta

l Quality

(IEQ)

6-Inovation in 
Operations 

(IO)
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3.1 Definition of Sustainable School 

 ―Whether it is termed "Sustainable", "High Performance", "Green", or 

"Environmentally-friendly", is the design will be sustainable in the future, people 

have varied notions about what sustainable building and schools means. Some think 

the sustainable schools means saving energy. Others think it means protecting the 

environment. While these are important aspects of sustainability at school buildings, 

but they are not sufficient to describe it, because sustainability has a human dimension 

as well, for the students and teachers at the school buildings.
  

 Sustainable school building can provide improvements in lifestyle, comfort, 

satisfaction, and health along with protecting ecosystems and saving energy and 

resources. It integrates the project designing, planning, and engineering, in order to 

work with, not against nature. Sustainable school building practices incorporate 

nature's "free" services (wind, sun, thermal properties, greenhouse principles, light, 

etc.) to create a high quality indoor environment while circumventing as much 

damage to the ambient environment as possible". 
1
 

3.1.1 High Performance School  

"High Performance School" refers to the physical facility. Good teachers and 

motivated students can overcome inadequate facilities and perform at a high level 

almost anywhere, but a well-designed facility can truly enhance performance and 

make education a more enjoyable and rewarding experience. A high performance 

school is healthy; thermally, visually, and acoustically comfortable; energy, material, 

and water efficient; safe and secure; easy to maintain and operate; commissioned; has 

an environmentally responsive site; is a building that teaches; a community resource; 

is stimulating architecture; and is adaptable to changing needs‖.
 2
 

                                                 
1 State of California (2008), Sustainable Schools-Introduction to Sustainability,Available : 

www.sustainableschools.dgs.ca.gov/SustainableSchools/introduction.html -(Accessed: Wednesday, March 30, 

2010). 

2John Sorrell CBE Chair, (2007), cabe, Creating excellent secondary schools, a guide for clients. 

http://www.sustainableschools.dgs.ca.gov/SustainableSchools/introduction.html
http://www.sustainableschools.dgs.ca.gov/SustainableSchools/introduction.html
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High performance school is the sustainable school; the research will use CABE 

guidelines for the study of sustainable schools. 

3.2 CABE “Commission for Architecture and the Built Environment” 

"CABE is a national body in UK, almost everything they do is local. They 

work on behalf of the public and they want to inspire public demand for good design, 

helping people (student & Teachers) to shape the look and feel of places where they 

live and learn. They have built a large, strong network of local design advisers, all 

leaders in their professions – architects, planners, engineers, landscape architects, 

urban designers and surveyors. They give advice that is specific to each place."
1
  

“At UK, there is project BSF “Building Schools for the Future” CABE is 

supporting those involved in the BSF program by: 

 Advising local authorities on the procurement process. 

 Assessing school designs. 

 Training school leaders and client design advisors. 

 Offering guidance and research. 

 Reviewing designs put forward by bidders during the Competitive stage of 

BSF. 

Through all of this work, they have acquired a wealth of knowledge about the 

processes involved in school building projects. To bolster their schools design advice, 

they have recently established a schools design assessment panel – a group of 

specialist experts offering detailed advice on school building designed through BSF. 

The research is trying to understand the criteria of design from CABE‖
2
. 

                                                 
1 John Sorrell CBE Chair, (2007), cabe, Creating excellent secondary schools, A guide for clients. 
2John Sorrell CBE Chair, (2007), cabe, design champion, Available : http:/www.cabe.org.uk/files/building-

schools-for-the-future-role-of-a-design-champion.pdf (Accessed : 2008). 

Building Schools 

for the Future 
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Egypt needs national bodies to develop the Egyptian Schools. The research 

will discuss the Criteria of CABE and the possibility to apply these criteria in 

Egyptian schools to become High performance schools and sustainable Educational 

Building. 

3.2.1 The Importance of Good Design  

Good design is about providing schools and spaces that are fit for purpose and 

built to last, but also lift the spirits of everyone who uses them. 

The design of schools can promote the performance of pupils and a more creative 

approach to teaching and learning. 
1
 

 

Figure 3. 1 Designer from CABE with the students; it is 

the best way for best design for the school. ―Available: 

www. Cabe.org.uk (Accessed 2006)‖. 

 

Figure 3. 2 starting with Design concept 

and orientation are considered the way to 

sustainable school. ―Available: www. 

Cabe.org.uk (Accessed 2006)‖. 

A UK study of pupil performance found that capital investment in school 

buildings had a strong influence on staff morale, pupil motivation and effective 

learning time.
2
 

Studies on the relationship between pupil performance, achievement and 

behavior and the built environment have found that test scores in well-designed 

buildings were up to 11% higher than in poorly designed buildings.
1
 

                                                 
1 John Sorrell CBE Chair, ( 2007 ), cabe, design champion, Avilable : http:/www.cabe.org.uk/files/building-

schools-for-the-future-role-of-a-design-champion.pdf (Accessed : 2008). 

 
2Price water house Coopers, Research Report No 242, Building performance: an empirical assessment of the 

relationship between schools capital investment and pupil performance, Department for Education and Skills 

(DfES),London, 2000 
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          Good design can help recruit and retain staff, cutting the costs of staff turnover. 

And, in another education sector, around 60 % of students and staff have indicated 

that the quality of building design affected their choice of university.
2
Good design 

makes public services easier to deliver and so improves productivity. At one school, 

the redesign of the playgrounds and school hall allowed supervisors to see the 

students easily in communal areas.  

Although well-designed environments can undoubtedly support successful 

teaching and learning, no one would suggest that design alone can raise educational 

achievement. However, poor design can be an obstacle to raising educational 

standards above a certain level. 

3.2.2 Main Goals of Sustainability in School Design: 

 ―Result from a well understood, and organization-wide, proactive commitment to 

engage in sustainable development as a positive social and economic driver.  

 Meets the functional needs of the school and integrates with the wider community 

through consideration of shared and communal facilities and mixed-use 

development.  

 Recognizes people as the most important assets of a school  

 Enhances the teaching and learning environments through healthy and vibrant 

internal environments including excellent levels of natural light and ventilation and 

quality external environments that facilitate outdoor activities  

 Does not endanger the health of the occupants, or any other parties, through 

exposure to pollutants, the use of toxic materials or providing host environments to 

harmful organisms  

 Is responsive to local community needs, requirements and aspirations,  

                                                                                                                                                       
The value of good design, CABE, London, 2002  

2John Sorrell CBE Chair, (2005), cabe, Design with distinction: the value of good design in higher education, 

CABE, London.  
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 Enhances biodiversity locally by landscaping based on best practice guidance and 

globally by not using materials from threatened species or environments.  

 Does not cause unnecessary waste of energy, water or materials due to short life, 

poor design, inefficiency or poor construction and manufacturing procedures  

 Uses materials that are environmentally benign in manufacture, use and disposal  

 Is affordable to run and simple to manage and maintain in a benign manner.  

 Does not consume a disproportionate amount of resources, including land during 

construction, use or disposal  

 Uses renewable and recycled and recyclable resources wherever possible  

 Has a green travel plan at inception to create minimum dependence on polluting 

forms of transport and encourage access to, and the development of, safe, non-

polluting and sustainable forms of transport.  

 Is flexible to facilitate changes in demographics and technology and allows 

expansion or contraction in the future, where appropriate‖.
1
 

 

3.2.3 The Design Quality Indicators 

Design quality should be discussed, specified, evaluated and checked at 

various stages throughout the design and procurement process.  

This will relate to things that can be scientifically measured, such as the level 

of daylight in a classroom, or to more subjective aspects such as the attractiveness of 

the building or how it makes you feel.  

At the outset of the project, there are many factors to be considered and many 

individual views to be taken into account – not least the views and aspirations of the 

school community.  

The design quality indicators are the things we look for in a well-designed 

building. 

                                                 
1 John Sorrell CBE Chair, ( 2007 ), cabe, design champion, Available : http:/www.cabe.org.uk/files/building-

schools-for-the-future-role-of-a-design-champion.pdf (Accessed : 2008). 
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They come under three main headings: 

 
 

 

Diagram 3. 2 Venn diagram 
1
 

 

 

The best designs will be right at the centre, strong in all three areas, although not all 

for each of the main design qualities (functionality, built quality and impact) there are 

several things that are indicators of good design.
 2
 

 

The research will take the following criteria as framework points to make a new 

sustainable school and develop the current school buildings to be sustainable schools. 

 

 

  

                                                 
1 Venn diagrams or set diagrams are diagrams that show all hypothetically possible logical relations between a 

finite collection of sets (aggregation of things). Venn diagrams were conceived around 1880 by John Venn. 
2 Ben Spencer,Head of Education, (February 2006), buildings and spaces: learning from every angle, issue 9, 

page.7,8 

•The building does 
its job.

• 1. Access

•2. Space

•3. Uses

A. 

Functionality

•It is well built

•1. Performance

•2. Engineering 
Services

•3. Construction

B. 

Build quality

•It looks and feels 
good.

•1. The school in its 
community

•2. Within the 
school

•3. Form and 
materials 

•4. Character and 
innovation

C. 

Impact

http://en.wikipedia.org/wiki/Diagram
http://en.wikipedia.org/wiki/Logic
http://en.wikipedia.org/wiki/Set_%28mathematics%29
http://en.wikipedia.org/wiki/John_Venn
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3.2.4 Criteria for Successful Sustainable School Design  

The following CABE 10 points are the criteria against which each design is 

assessed in the research.  The sub points are indicators of the success of a design and 

are the primary issues considered when scoring a scheme in relation to each of the 

criteria.Because design issues vary widely between sites and projects, this is not a 

conclusive list.
 1

 

The following criteria provide a framework for reviewing design proposals for school 

renewal projects.  

1. Identity and Context: 

Making a school the students and community can be proud of: 

The design of a place can create a sense of belonging, and reinforce local 

culture and identity so that people feel a sense of ownership and pride. Buildings and 

public spaces help to make places distinctive and inspiring. 

Site Investigation 

This sequence of drawings shows the factors affecting the site (relationship 

with the neighborhood).
 2
  

                                                 
1 John Sorrell CBE Chair, ( 2007 ), cabe, design champion, Avilable : http:/www.cabe.org.uk/files/building-

schools-for-the-future-role-of-a-design-champion.pdf (Accessed : 2008). 

 http://www.cabe.org.uk/design-review/schools/identity-and-context-b 

http://www.cabe.org.uk/design-review/schools/identity-and-context#relationship
http://www.cabe.org.uk/design-review/schools/identity-and-context#relationship
http://www.cabe.org.uk/design-review/schools/identity-and-context#relationship


Chapter Three                                                       Design Criteria of Sustainable School 

 

101 

 

 

Figure 3. 3 Environment and access and views. “www.cabe.org.uk/design-review”. 

 
Figure 3. 4 Access-separate 

entrances. 

“www.cabe.org.uk/design-

review”. 

 

Figure 3. 5 Site as mediator-two polarized communities. Landscape spaces-

different activities in the landscape. “www.cabe.org.uk/design-review”. 

 
Figure 3. 6  Density ,Shadows and Green spaces. “www.cabe.org.uk/design-review”. 
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2. Site Plan 

Site plan is making best use of the site-Criteria for good school design-

Enhancing the character of the site.  

 

Figure 3. 7 School Existing Building.  

"Available: http://www.cabe.org.uk/design-

review/schools/identity-and-context (Accessed 

2009)‖. 

 
Figure 3. 8 The Existing Building and the new school. 

――"Available:http://www.cabe.org.uk/design-

review/schools/identity-and-context (Accessed 2009)‖. 

 

Figure 3. 9 Phasing diagrams – New school building is replacing the old building. ――"Available: 

http://www.cabe.org.uk/design-review/schools/identity-and-context (Accessed 2009)‖. 

Working with existing site constraints and opportunities. This sequence of 

drawings shows how the project will be phased to retain the existing buildings during 

construction of the new school. In schemes that are more complex it can be useful to 

explain how the contractor‘s access will work during construction and show how the 

phasing avoids compromising the final design (working with existing site constraints 

and opportunities).
1
 

                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/identity-and-context‖. 

Accessed (2008). 

New school  

Existing 

Building 
Existing 

Building New school  

Playgrounds  

http://www.cabe.org.uk/design-review/schools/identity-and-context
http://www.cabe.org.uk/design-review/schools/identity-and-context
http://www.cabe.org.uk/design-review/schools/identity-and-context
http://www.cabe.org.uk/design-review/schools/identity-and-context
http://www.cabe.org.uk/design-review/schools/identity-and-context
http://www.cabe.org.uk/design-review/schools/site-plan#constraints
http://www.cabe.org.uk/design-review/schools/site-plan#constraints
http://www.cabe.org.uk/design-review/schools/site-plan#constraints
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Figure 3.10 Site plan – Community facility and learning center at Eagle 

Rock school. ―Sustainable school book‖. 1 

3. School Grounds 

Making assets of the outdoor spaces 

―The amount of recommended space for outdoor activity/play can vary 

significantly. It is best to provide at least the minimum required space, rather than no 

outside space at all. Compensation for lack of outdoor space with additional indoor 

activity space, in equal proportion to the outdoor requirement, is acceptable. 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Shared Facilities 

Learning Facilities 

Community Facilities 
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Given the constraints of building sites, particularly in urban or inner-city 

locations, outdoor space may not be possible. In such situations, designers must find 

inventive solutions for access to fresh air and sunlight. Any outdoor space, however 

small, can be important, providing release to the students, and offering a broad range 

of educational opportunities, even if not satisfying requirements for an outdoor area.‖
1
 

 
Figure 3. 11 Section-The drawing demonstrates the important role the grounds have in the design 

(relationship between the grounds and building). “http://www.cabe.org.uk/design-review/schools/site-

plan”. 

 

The outdoor theatre space, which is adjacent to drama, also provides an informal 

social space for students (outdoor learning and social spaces and play). 

 

Learning is about creating connections between students directly with the 

environment in which they live. The central courtyards expose students to art. 

The school expands beyond the classroom by connecting the district‘s educational 

pedagogy with environmental sustainability. 

 

The clear organization of the different functions suggests that the grounds would 

be memorable and change with the seasons. 

                                                 
1 Building Type book for elementary and secondary schools Stephen A. Kliment, Series Founder and Editor 

BRADFORD PERKINS Perkins Eastman Architects PC JOHN WILEY & SONS, INC.New York, 

Outdoor theater 

http://www.cabe.org.uk/design-review/schools/school-grounds#relationship
http://www.cabe.org.uk/design-review/schools/school-grounds#outdoor
http://www.cabe.org.uk/design-review/schools/school-grounds#social
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Figure 3. 12 Secondary School in Hong Kong 

has an excellent reputation in sports facilities. 

“www.wan.com” 

 

Figure 3. 13 Choueifat secondary It’s considered a 

physical space for sports.”Researcher”. 

 
Figure 3. 14 social spaces and play spaces are 

between the school spaces. 

“http://www.cabe.org.uk/design-

review/schools/site-plan”. 

 

Figure 3. 15 Benjamin franklin school has outdoor 

learning spaces in courtyards. “Sustainable school 

book”.
 1 

 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Social spaces  

Outdoor 

learning 

courtyards 
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4. Organization:  

Creating a clear diagram for the buildings 

Criteria for good school design accommodating the educational agenda is this 

successfully accommodated in the internal arrangement of spaces. 

Adjacencies between school program elements are determined by the following major 

factors: 

A. Entry sequence: How do students enter school each day, and where do they go? 

Do they immediately report to a homeroom, or do they first gather in a larger area 

such as the gym or the cafeteria? How do staff and faculty enter the building? How 

does the public enter the building during the school day? Is central administration the 

security check point? How does the public enter the building for community events? 

B. Internal circulation: During the school day, where do students have to go, and 

how often? Do they travel the corridors as a class, such as in secondary school, while 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

 

Figure 3. 16 Clackamas high school-first floor plan showing Social spaces and play outdoor paces along 

east –west oriented building masses. 
1
 ―Sustainable school book‖. 2 

Outdoor 

learning 

courtyards. 
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other classes are in session? Do they travel individually at each class period, such as 

in the upper grades? How much time is allotted between periods, and how far are the 

distances? How are student lockers used and distributed in the school? 

 

 
Figure 3. 17 Clear circulation and zoning in the design. ―Educational Buildings spaces 

book‖ 1
 

 

 
Figure 3. 18 Ground floor plan has clear zoning. ―Educational buildings spaces book‖ 2. 

                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
2 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
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5. Building and Form 

Making form, massing and appearance work together 

Case study: The sketch felt this is a highly competent scheme. The building‘s rational 

diagram generates clear entrances, a legible internal environment and an inherent 

flexibility and adaptability for the future.  

 

 
Figure 3. 19 Organization diagram  

“http://www.cabe.org.uk/design-review/schools/organisation-

questions”. 

 
Figure 3. 20 1- Sketch view of north 

courtyard. “www.cabe.org.uk”. 

 
Figure 3. 21 2- Sketch view of south 

courtyard. 

―http://www.cabe.org.uk/design-

review/schools/organisation-

questions”. 

 

Diagrams explain how the ‗schools within schools‘ pedagogy is translated into the 

design (concept).The scheme creates a relationship with the existing primary school 

opposite by establishing a ‗learning plaza‘ between the two (form and massing).

1 

2 

Learning plaza 

http://www.cabe.org.uk/
http://www.cabe.org.uk/design-review/schools/buildings#concept
http://www.cabe.org.uk/design-review/schools/buildings#form
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6. Interiors 

Will the building work well in full use? 

Have the acoustic requirements of different spaces been achieved? 

 
Figure 3. 22  Section  ―http://www.cabe.org.uk/design-review/schools/interiors-questions‖. 

 

Orestad College: 

 
Figure 3. 23 Entrance lobby. 

www.conceptrends.com. 

 
Figure 3. 24 Mezzanine floor. 

www.conceptrends.com. 

 
Figure 3. 25 Dining Area. 

www.conceptrends.com. 

 

 

The main stair case is the heart of college educational and social life; the 

primary connection up and down, but also a place to stay, watch and be seen. Three 

‗mega columns‘ form the primary load bearing system, supplemented by a number of 

smaller columns positioned according to structural requirement, not as part of a 

regular grid.1 

                                                 
1 Available: http://www.archinnovations.com/featured-projects/academic/orestad-college/(Accessed 2009) 

http://www.conceptrends.com/
http://www.conceptrends.com/
http://www.conceptrends.com/
http://www.archinnovations.com/featured-projects/academic/orestad-college/(Accessed
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7. Resources: 

Deploying convincing environmental strategies 

 

 

Figure 3. 26 

 

Figure 3. 27 
Prevailing winds at Salana pacific school, the school is oriented to Prevailing wind and solar access, 

taking advantage of prevailing breezes for natural cooling, solar gain for heating and proper 

protection through shading. ― Educational facilities book‖ 1. 

 

Figure 3. 28 Salana pacific school. ― Educational facilities book‖ 2. 

 

Figure 3. 29 Hector Garcia school-The direct and indirect sun at north and south elevation.  

― Educational facilities book‖ 3. 

 
                                                 
1 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
2 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
3 Kwang young jeong, (2006), Educational Facilities Book, Archiworld co.ltd. http://www.archiworld-pa.com 
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8. Feeling Safe 

Creating a secure and welcoming place safe: creating a secure and 

welcoming place.  

Feeling safe by looking at the plans and drawings presented to the schools 

design panel.  

―The design creates a secure and welcoming environment both internally and 

externally on a tight inner city site. It creates clear boundaries and uses passive 

supervision successfully throughout the buildings‖.
2
 

 

                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/feeling-safe-questions, 

Accessed (2008) . 

 
2 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/feeling-safe-questions, 

Accessed (2008) . 

 

(Table 3.8) Feeling Safe
1
 

External environment Internal environment 
 Are external routes and boundaries clear 

and well defined?  

 Is the security strategy balanced with 

openness?  

 Can all users access the site safely?  

 Is it clear which areas are open to the 

community and which are not?  

 How does the boundary treatment 

facilitate the school‘s approach to 

security?  

 Are entrances welcoming for all users of 

the building, well located and capable of 

passive surveillance?  

 Can boundaries between zones change to 

suit activities?  

 Are pedestrian routes overlooked and safe 

throughout the day and evenings?  

 Are there opportunities for passive 

surveillance throughout the school?  

 Does the design of toilets, staircases and 

circulation areas allow for visibility so 

users feel safe?  

 Are teachers' work rooms and 

administration staff‘s offices in key 

positions for overlooking?  

 Have dead-end corridors been avoided in 

the design?  

 Do stairwells benefit from some passive 

supervision?  

 Does the design of lockers areas limit 

opportunities for bullying?  

 Is the reception desk well located and 

obvious on arrival?  

 Are the toilets easily supervised and in easy 

reach of learning spaces?  

 Are any proposed access control systems 

appropriate and integrated into the design?  
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Floor plans 

―Boundaries are clearly defined on the plan. The visitor and student entrances 

are welcoming and well-located, with a prominent reception desk. The service yard is 

discretely positioned and is tightly controlled, providing limited access to the site 

(external environment).The staff admin offices are positioned at the entrances to the 

teaching wings and the main staff room overlooks the social space in the south 

courtyard with the Learning Resource Centre overlooking the Northern courtyard. 

The corridors have clear views out and in.The design also allows easy community use 

of the theatre and sports hall, so that only the west building areas remain open out of 

hours‖.
 1
 

 
Figure 3. 30 internal environment: Clear views. 
Available: http://www.cabe.org.uk/design-

review/schools/feeling-safe-questions, Accessed 

(2008). 

 
Figure 3. 31 External Environment: Discrete service 

yard. Available:http://www.cabe.org.uk/design-

review/schools/feeling-safe-questions, Accessed 

(2008). 

 
 
Figure 3. 32 External environment: Building as security line – The visitor entrance is for people who use 

the theater. The internal environment: well located reception Avilable : http://www.cabe.org.uk/design-

review/schools/feeling-safe-questions, Accessed (2008) . 

 
                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Avilable : http://www.cabe.org.uk/design-review/schools/feeling-safe-questions, 

Accessed (2008) . 

 

External Environment: 

Discrete service yard. 

External environment: 

Building as security line The internal environment: 

well located reception. 

 

Internal 

environment: Clear 

views. 

 

http://www.cabe.org.uk/design-review/schools/feeling-safe#external
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9. Long Life, Loose Fit: Creating a school that can adapt and evolve in the 

future 

The designer is able to add value by designing schools that are adaptable to 

future changes of use while being cost-effective to build and maintain. The designer 

advice on how all areas of the building program can be optimized to ensure the 

project is completed on time and to budget. To deliver economical and future-proof 

solutions The designer consider key aspects such as flexibility of space planning and 

accessible primary services distribution, the standardization of structural elements, 

use of off-site prefabrication, and the future integration of ICT connectivity. We 

always aim to ensure that work is completed with as little disruption to the students as 

possible. 

(Table 3.9) Long Life, Loose Fit
1
 

Day to day flexibility Adaptability Furniture & equipment 
 Does the design provide 

day to day flexibility for 

different types of learning 

and teaching?  

 Is there a range of spaces 

available for widely 

different group sizes?  

 Does the design 

encourage social learning 

throughout the school and 

its grounds?  

 Can spaces be 

reconfigured easily?  

 How does the design 

support community use 

and out of hours use?  

 Are the spaces suitable 

for a variety of uses?  

 

 Is the building able to 

accommodate different 

organizational structures or 

pedagogies over time?  

 How well does the design allow 

for future expansion of the 

school?  

 What impact will alternative 

layouts have on the circulation?  

 Which pastoral / curriculum 

groupings can the plan 

accommodate?  

 Do the building services allow 

for adaptation of the plan?  

 If the layout changes, what will 

be the impact on the day lighting 

of the space? On acoustics? On 

ICT?  

 Does the design make provision 

for future change if required?  

 How will the school respond if 

pupil numbers increase?  

 Can circulation routes be 

extended for future additions?  

 Can a good range of layouts 

be made using the proposed 

furniture?  

 Will the proposed furniture 

and equipment allow 

changes to be made easily?  

 Where will furniture be 

stored when not in use?  

 How will the furniture and 

equipment be integrated with 

ICT?  

 Is there a variety of furniture 

provided?  

 What external furniture will 

be provided?  

                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/long-life-loose-fit, 

Accessed (2008) . 
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Example plan: The plan is a refurbishment and extension of an existing building 

which radically changes the school through the new circulation street which connects 

the general and specialist learning spaces to the social areas. The plan also adds extra 

classrooms to the existing blocks creating clusters with central open plan spaces. This 

was commended as an approach which offers flexibility of organization. The plan 

provides various degrees of enclosure with external learning spaces available. 

Specialist teaching spaces are on either side of the central generic cluster (day to day 

flexibility).
 1

 

 
Figure 3. 33 The plan adds extra classrooms to the existing blocks creating clusters with central 

open plan spaces. ―www.cabe.org.uk‖. 

 
Figure 3. 34 Cluster floor plans The drawing shows the variety of different layouts the plan can 

support for different curriculum arrangements. The same furniture is used in each of the layouts, 

presentation and exam scenario. (Adaptability). ―www.cabe.org.uk ‖ 

                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/long-life-loose-fit, 

Accessed (2008) . 

 

Day to day 

flexibility: 

External 

learning 

Day to day 

flexibility: New 

Circulation Street. 

http://www.cabe.org.uk/design-review/schools/long-life-loose-fit#flexibility
http://www.cabe.org.uk/design-review/schools/long-life-loose-fit#flexibility
http://www.cabe.org.uk/design-review/schools/long-life-loose-fit#flexibility
http://www.cabe.org.uk/design-review/schools/long-life-loose-fit#adaptability
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10. Successful Whole: 
  

 (Table3.10) Successful Whole - questions to ask
1
 

Appropriateness Delight 
Does this design as a whole offer a 

thoughtful, coherent and convincing response 

to the key issues of the site and brief?  

Does the whole design add up to more than a 

sum of its parts?  

Will it be a pleasure to work, eat, learn, play, teach 

and socialize in this school?  

 

Timelessness Fulfilling user intentions 
Is this school set to become a cherished part 

of its locality?  

 

Does the architectural approach successfully meet 

the aspirations of the client and community?  

Will the school‘s design help to deliver educational 

transformation?  

Example plan :The CABE commented that this plan has great overall potential. It 

resolves the difficult problem of tying three schools together coherently across the 

campus without compromising the schools‘ desire to retain separate identities. The 

scheme was also commended for its straightforward approach to organization which 

creates legible circulation routes throughout the building. 

Figure 3. 35 Lower ground floor plan-The plan provides a variety of spaces inside and out with main 

social spaces in the heart of the school.  “http://www.cabe.org.uk/design-review/schools/successful-

whole”. 

 
                                                 
1 John Sorrell CBE Chair, (2007), Commission for Architecture and the Built Environment This final version of 

our website was archived on, Available : http://www.cabe.org.uk/design-review/schools/successful-whole, 

Accessed (2008) . 

 

Service   

area 

Open 

zone 

3 Schools. 

Classroom 

buildings. 
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Figure 3. 36 plan is for the 3 schools. ―www.cabe.org.uk‖. 

 

Figure 3. 37 plan for classrooms. ―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 

http://www.cabe.org.uk/
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Figure 3. 38 back of house 

area―http://www.cabe.org.uk/design-

review/schools/successful-whole‖. 

 

Figure 3. 39 Administration 

―http://www.cabe.org.uk/design-

review/schools/successful-whole‖. 

 

Figure 3. 40 plan is for sports and performance open zone theater & 

Foyer―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 
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Figure 3. 41 Perspective from grounds-The scheme makes good use of its position giving views out across 

the landscape from the learning spaces (appropriateness).The three schools which make up the brief 

arecarefully integrated yet retain their identities. ―http://www.cabe.org.uk/design-

review/schools/successful-whole (Accessed2008)‖.  

 
Figure 3. 42 south west elevation . ―http://www.cabe.org.uk/design-review/schools/successful-

whole(Accessed2008)‖. 

 
Figure 3. 43 south east elevation. ―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 

 
Figure 3. 44 north west elevation. ―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 

 
Figure 3. 45 north east elevation. ―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 

http://www.cabe.org.uk/design-review/schools/successful-whole#appropriateness
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The topography of the site is well considered with the scheme dealing successfully 

with changes in level when locating the playing fields and entrances to the site 

(appropriateness). 

  
Figure 3. 46 Perspective of entrance approach 

The perspective shows the clear entrance route to the building and access points for inclusion and the 

community. ―http://www.cabe.org.uk/design-review/schools/successful-whole‖. 

3.3 LEED for Schools 

"Green schools create healthy environments conducive to learning while 

saving energy, resources, and money. The U.S. Green Building Council (USGBC) 

1
developed The Green Existing Schools Project Management Guide to help schools 

and school districts green their existing facilities and achieve LEED (Leadership in 

Energy and Environmental Design) certification. The guide outlines the process for 

navigating LEED certification for existing schools and provides details on how to 

conduct organizational assessments, educate and train staff, initiate the certification 

process, and manage a campus- or district-wide plan. 

USGBC works toward its mission of market transformation through its LEED 

green building certification program, robust educational offerings, a nationwide 

network of chapters and affiliates, the annual Green build International Conference & 

Expo, and advocacy in support of public policy that encourages and enables green 

buildings and communities."
 2 

                                                 
1 The U.S. Green Building Council is a Washington, D.C.-based 501(c) (3) nonprofit organization committed to 

a prosperous and sustainable future for our nation through cost-efficient and energy-saving green buildings. 
2 LEED for Schools Rating System 1st Edition, Updated (November 2007). 

http://www.cabe.org.uk/design-review/schools/successful-whole#appropriateness
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3.3.1What is LEED? 

In 2000, USGBC established the LEED rating system as a way to define and 

measure ―green & Sustainable buildings.‖ LEED is an internationally recognized 

green building certification system, providing third-party verification that measures 

how well a building or community performs across all the metrics that matter most: 

energy savings, water efficiency, CO2 emissions reduction, improved indoor 

environmental quality, and stewardship of resources and sensitivity to their impacts. 

The suite of LEED rating systems are designed to address the complete lifecycle of 

buildings. 

Each rating system provides a concise framework for identifying and 

implementing practical and measurable green building solutions. LEED points are 

awarded on a 100-point scale, and credits are weighted to reflect their potential 

environmental impacts. A project must satisfy specific prerequisites and earn a 

minimum number of points to be certified. Certification levels, based on the number 

of points, include: Certified, Silver, Gold, and Platinum. 

3.3.1.1 LEED for Schools 

The LEED for Schools Rating System recognizes the unique nature of the 

design and construction of K-12 schools. Based on LEED for New Construction, it 

addresses issues such as classroom acoustics, master planning, mold prevention, and 

environmental site assessment.  

By addressing the uniqueness of school spaces and children‘s health issues, 

LEED for Schools provides a unique, comprehensive tool for schools that wish to 

build green, with measurable results. LEED for Schools is the recognized third-party 

standard for high performance schools that is healthy for students, comfortable for 

teachers, and cost-effective.
1
 

                                                 
1 LEED for Schools Rating System 1st Edition, Updated November 2007 
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3.3.2 LEED for Existing Buildings: O&M Rating System Credit 

Categories
1
 

O&M rating system is organized into six credit categories are: 

1.Sustainable Sites  2.Water Efficiency  3.Energy and Atmosphere 4.Materials and 

Resources  5. Indoor Environmental Quality 6. Innovation in Operations.  

Regional Priority is an additional category that acknowledges the importance of local 

conditions in determining best practices for ongoing operations and maintenance. 

1. Sustainable Sites: 

Credits promote responsible, innovative, and practical site maintenance 

strategies that are sensitive to plants, wildlife, and water and air quality. These credits 

also mitigate some of the negative effects buildings have on the local and regional 

environment. Environmentally sensitive site maintenance practices reduce site 

operations and maintenance costs while creating and maintaining outdoor spaces that 

are attractive and healthy for both building occupants and local flora and fauna.
2
 

(Table 3.11) Sustainable Sites Points: (SS)
 3
 

 SSc1 LEED Certified Design and 

Construction 

 SSc2 Building Exterior and Hard scape 

Management Plan. 

 SSc3 Integrated Pest Management, 

Erosion Control, Landscape 

Management Plan. 

 SSc4 Alternative Commuting 

Transportation. 

 SSc5 Site Development—Protect or 

Restore Open Habitat 

 SSc6 Storm water Quantity Control 

 

 SSc7.1 Heat Island 

Reduction—Non 

roof 

 SSc7.2 Heat Island 

Reduction—Roof 

 

 SSc8 Light Pollution 

Reduction 

 

 

                                                 
1 Operations & Maintenance (LEED-EB: O&M) maximizes operational efficiency while minimizing 

environmental impacts , LEED for Schools Rating System 1st Edition, Updated November 2007. 
2 LEED for Schools Rating System 1st Edition, Updated November 2007 
3 LEED for Schools Rating System 1st Edition, Updated November 2007 
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2. Water Efficiency:  

        Prerequisites and credits encourage the use of strategies and technologies that 

reduce the amount of potable water consumed in facilities. Many water conservation 

strategies are no-cost; others provide rapid payback. Some, such as biological 

wastewater treatment systems and gray water plumbing systems, require more 

substantial investments and are cost-effective only under certain building and site 

conditions.
 1
 

(Table 3.12) Water Efficiency Points: (WE)
 2
 

 WEp1 Minimum Indoor 

Plumbing Fixture and Fitting 

Efficiency. 

 

 WEc1 Water Performance Measurement 

 WEc2 Additional Indoor Plumbing Fixture and Fitting 

Efficiency 

 WEc3 Water Efficient Landscaping 

 WEc4 Cooling Tower Water Management. 

3. Energy and Atmosphere: Prerequisites and credits address the reduction of energy 

consumption through a performance-based approach that allows owners and managers 

to tailor energy reduction measures to their buildings. Improving the energy 

performance of facilities lowers operating costs, reduces pollution, and enhances 

occupant comfort. Many energy efficiency measures have a rapid payback because of 

the rising cost of energy.
 3
 

(Table 3.13) Energy and Atmosphere points: (EA)
 4
 

 EAp1 Energy 

Efficiency Best 

Management 

Practices (BMP). 

 EAp2 Minimum 

Energy Efficiency 

Performance 

 EAp3 Fundamental 

Refrigerant 

Management 

 

 EAc1 Optimize Energy 

Efficiency Performance 

 EAc2.1 Existing Building 

Commissioning—

Investigation and Analysis 

 EAc2.2 Existing Building 

Commissioning—

Implementation 

 EAc2.3 Existing Building 

Commissioning—Ongoing 

Commissioning 

 EAc3.1 Performance Measurement— 

 Building Automation System  

 EAc3.2 Performance Measurement—

System-Level Metering 

 EAc4 On-site and Off-site Renewable 

Energy 

 EAc5 Enhanced Refrigerant 

Management 

 EAc6 Emissions Reduction 

Reporting 

                                                 
1 LEED for Schools Rating System 1st Edition, Updated November 2007 
2 LEED for Schools Rating System 1st Edition, Updated November 2007 
3 LEED for Schools Rating System 1st Edition, Updated November 2007 
4 LEED for Schools Rating System 1st Edition, Updated November 2007 
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4. Materials and Resources: 

          Prerequisites and credits set the foundation for developing, implementing, and 

documenting policies and practices that support effective waste management and 

responsible procurement. The MR credit category focuses on two main issues: the 

environmental impact of materials brought into the facility and the minimization of 

landfill and incinerator disposal for materials taken out of the facility.
 1
 

(Table 3.14) Materials and Resources Points: (MR)
 2
 

 MRp1 Sustainable 

Purchasing Policy. 

 MRp2 Solid Waste 

Management Policy. 

 

 MRc1 Sustainable 

Purchasing—Ongoing 

Consumables. 

 MRc2 Sustainable 

Purchasing—Durable 

Goods. 

 MRc3 Sustainable 

Purchasing—Facility 

Alterations and Additions  

 MRc4 Sustainable 

Purchasing—Reduced 

Mercury in Lamps. 

 MRc5 Sustainable 

Purchasing—Food. 

 MRc6 Solid Waste 

Management—Waste 

Stream Audit 

 MRc7 Solid Waste 

Management—Ongoing 

Consumables 

 MRc8 Solid Waste 

Management—Durable 

Goods 

 MRc9 Solid Waste 

Management—Facility 

Alterations and Additions 

 

5. Indoor Environmental Quality: 

        Prerequisites and credits address concerns relating to indoor air quality; 

occupant‘s health, safety, and comfort; air change effectiveness; and air contaminant 

management. The IEQ credit category encourages improvements to ventilation, 

indoor CO2 levels, day lighting and lighting quality, and thermal comfort – all of 

which have the potential to impact occupant health and performance.
 3
 

 

 

                                                 
1 LEED for Schools Rating System 1st Edition, Updated November 2007 
2 LEED for Schools Rating System 1st Edition, Updated November 2007 
3 LEED for Schools Rating System 1st Edition, Updated November 2007 
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(Table 3.15) Indoor Environmental Quality Points: (IEQ)
 1
 

 IEQp1 Minimum Indoor Air 

Quality (IAQ) Performance. 

 IEQp2 Environmental 

Tobacco Smoke (ETS) 

Control. 

 IEQp3 Green Cleaning 

Policy. 

 IEQc1.1 IAQ BMP—IAQ 

Management Program  

 IEQc1.2 IAQ BMP—

Outside Air Delivery 

Monitoring. 

 IEQc1.3 IAQ BMP—

Increased Ventilation. 

 IEQc1.4 IAQ BMP—

Reduce Particulates in Air 

Distribution. 

 IEQc1.5 IAQ BMP—IAQ 

Management for Facility 

Alterations and Additions. 

 

 IEQc2.1 Occupant 

Comfort—Occupant Survey 

 IEQc2.2 Controllability of 

Systems—Lighting. 

 IEQc2.3 Occupant 

Comfort—Thermal Comfort 

Monitoring. 

 IEQc2.4 Daylight and 

Views. 

 

 IEQc3.1 Green Cleaning—

High-Performance Cleaning 

Program  

 IEQc3.2 Green Cleaning—

Custodial Effectiveness 

Assessment 

 IEQc3.3 Green Cleaning—

Purchase of Sustainable 

Cleaning Products and 

Materials  

 IEQc3.4 Green Cleaning—

Sustainable Cleaning 

Equipment  

 IEQc3.5 Green Cleaning—

Indoor Chemical and 

Pollutant Source Control 

 IEQc3.6 Green Cleaning—

Indoor Integrated Pest 

Management  

6. Innovation in Operations: 

          Credits recognize projects for innovative and exemplary technologies, methods, 

project planning, and project execution. 

Regional Priority (RP) credits address environmental concerns that are local 

priorities for each region of the country, as identified by USGBC‘s regional councils, 

chapters, and affiliates. A project that earns a regional priority credit will earn one 

bonus point in addition to any points already awarded for that credit. Up to four extra 

points can be earned in this way.
 2
 

(Table 3.16) Innovation in Operations Points: (IO)
 3
 

 IOc1 Innovation in Operations 

 IOc2 LEED Accredited Professional 

 IOc3 Documenting Sustainable Building Cost 

Impacts 

 Regional Priority Point: (RP) 

 RPc1 Regional Priority 

 

                                                 
1 LEED for Schools Rating System 1st Edition, Updated November 2007 
2 LEED for Schools Rating System 1st Edition, Updated November 2007 
3 LEED for Schools Rating System 1st Edition, Updated November 2007 
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The School as a Teaching Tool 

Teachers at green schools can use the building as the basis for innovative 

curricula. The school can serve as a tool for hands-on lessons, such as math students 

tracking and charting utility cost savings, science students analyzing the 

environmental impact of traditional cleaning products compared to eco-friendly ones, 

and students designing their dream sustainable homes using the types of systems and 

innovations used to green their school. Exercises like these help students connect to 

their environment and understand the effect that buildings have on land, natural 

resources, and their communities. 

Green Schools at the Intersection of ―Big Three‖: Energy, Education, and Health 

Green schools are at the very intersection as healthy environments conducive to 

learning while saving energy and money. 

Education: With reduced operating costs, green schools can put the money saved 

directly back into the classroom. Innovative design strategies provide students and 

teachers with a wealth of hands-on learning opportunities that they can take beyond 

the classroom and into their homes and communities. Young people are at the 

forefront of the fight against climate change, and they understand what is at stake if 

significant efforts are not made to rethink the way America produces and uses energy. 

We must recognize the need to meet the demands of this new generation of 

sustainability natives, and to prepare them for the emerging green jobs market. 

When it comes to educating for sustainability, teachers are seeking 

interdisciplinary, active models of student engagement that are easily applied to their 

classrooms. The approach must be both informational and interactive: learned and 

experienced. Utilizing the built environment as the context for learning promotes 

student achievement in math, science, and literacy skills through hands-on 
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explorations. Envision students engaged with a new type of laboratory – their 

immediate surroundings – exploring concepts and developing new understandings.
 1
 

 

3.3.3 West Brazos Junior High 

School 

A Better Learning Environment 
Architect: SHW Group, LLP 

School on the Texas Gulf Coast Shows a 

Cost-Effective Approach to Green 

Project Size: 91,500 square feet 

Total Project Cost: $9,931,000 

Cost per square foot: $109 

PROJECT BACKGROUND
2
 

West Brazos Junior High School, located 

in Brazoria, Texas, serves 600 students in grades seven and eight. The first public 

junior high school in Texas to earn LEED certification, West Brazos opened in time 

for classes in fall 2006. Built for $109 per square foot, the school was built for 18% 

less than the average junior high school in the region.
3
  

LEED Facts  

―Our goal was to demonstrate that green schools were achievable without 

spending extra money during the process. The key was smarter choices, not more 

money.‖
4
Martha Buckner, Assistant Superintendent, Columbia Brazoria Independent 

School District. 

                                                 
1 LEED for Schools Rating System 1st Edition, Updated November 2007 
2 http://www.dbrinc.com/featured/West_Brazos_Junior_High_School 

3 (2006 Construction Report. School Planning & Management). 

4 http://www.greenschoolbuildings.org/resources.aspx 

West Brazos Junior High School Brazoria, 

Texas 

LEED for New Construction Certification 

awarded July 30, 2007 Certified 27* 

 

Sustainable Sites  7/14 

Water Efficiency  4/5 

Energy & 

Atmosphere  

1/17 

Materials & 

Resources 

4/13 

 

Indoor 

Environmental 

Quality 

6/15 

 

Innovation & Design 5/5 

*Out of a possible 69 points 
(Table 3.17) 
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Figure 3. 47-Aluminum shading outside the building 

reduces heat load on the windows, minimizing cooling 

needs inside, and the shades were “low-cost items that 

get big gains” financially, according to 

Henry.― Available:www.greenrightnow.com (Accessed 

2009)‖. 

 
Figure 3. 48 Library has visual link to the 

exterior spaces 

―Available:www.greenrightnow.com 

(Accessed 2009)‖. 

1. Sustainable Sites  

 

The beautifully wooded site is 

approximately 57 miles (92 

kilometers) south of Houston. 

This regional focus gave the 

community a brand-new green school 

with a similar aesthetic to 

conventionally designed schools in 

the area – something the community 

 

Figure 3. 50 Main Entrance. ― Available: 

www.greenrightnow.com (Accessed 2009)‖. 

Figure 3. 49 site plan. ―Sustainable School Book‖. 

http://www.greenrightnow.com/
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values. 

The building is located on a 53-acre site landscaped with vegetation that is adapted to 

the region‘s coastal environment and needs no irrigation.  

To encourage alternative transportation, the school provides bike racks and 

showers, preferred parking spaces for carpool vehicles and a carpool incentive 

program.
1
 

 

 

Figure 3. 51 The school building’s dominant material is concrete masonry, which 

was chosen for its natural, durable quality. " Available:www.schooldesigns.com 

(Accessed 2009)‖. 

 

2. Water Efficiency   

School is succeeded in Storm water management. The site is preserved and 

consists of rainwater detention and natural filtration areas, and naturally preserved 

native landscape. All landscape elements added to the site, including spaces adjacent 

to the building, are filled with native grasses, bushes, and trees that are drought-

resistant and thrive in the regional coastal environment. 

                                                 
1 U.S. Green Building Council, (2008),Printed on 100% post consumer recycled, process chlorine-free paper 

with non-toxic soy inks 

http://www.schooldesigns.com/
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Low-flow toilets and faucets reduce the project‘s interior water use, bringing total 

potable water consumption 31.31% below code.  

All drains from custodial rooms and science areas are separately plumbed. 

3. Energy & Atmosphere   

    Core spaces (library, dining area and group instructions spaces) are also daylight, 

reducing artificial lighting loads, providing a visual link to the exterior spaces, 

reducing costly energy demands, lowering life cycle cost, and ensuring that the 

students and teachers can learn, work, and play in an open, fun, and liberating 

environment. 1  

Heat island effects are reduced through the use of a high-reflective Energy Star 

roofing system and reflective paving, which also reduce heat gains. 

4. Materials & Resources  

The school is low emitting materials, it‘s used local materials, and 14.17 recycled 

materials, recycled 99.95 of construction waste. 

The building is primarily concrete masonry and includes stucco and metal panels. 

The project team selected these materials for their durability and low maintenance 

needs as well as their cost and aesthetics. The team also selected materials for their 

recycled content and regional origins. More than 55% of all materials, by cost, were 

manufactured within 500 miles of the project site, and the construction team diverted 

56% of all waste, by weight, from the landfill.
2
 

The project team selected adhesives, sealants, paints, and carpeting for their low 

chemical emissions. Entry grates collect dirt and other pollutants before occupants 

track them into the building.  

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 
2 U.S. Green Building Council, (2008),Printed on 100% post consumer recycled, process chlorine-free paper 

with non-toxic soy inks 
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All roofing materials and site paving are light-colored; reducing the project‘s 

contribution to the urban heat-island effect, and all site lighting was selected or 

modified to reduce light pollution.
 1
 

 

Figure 3. 52 Interior spaces at the school have light colored finishes to accent natural lighting. 

―Available:www.greenrightnow.com (Accessed 2009)‖. 

5. Indoor Environmental Quality  

The school has committed to preserving indoor environmental quality by using 

only green cleaning products. 

All custodial rooms, science labs and copy areas feature dedicated ventilation.
2
 

Low-emissivity glazing in the classrooms, library, cafeteria, and office areas 

reduce the building‘s cooling loads while allowing daylight into working areas. 

                                                 
1 U.S. Green Building Council, (2008),Printed on 100% post consumer recycled, process chlorine-free paper 

with non-toxic soy inks 

 
2 U.S. Green Building Council, (2008),Printed on 100% post consumer recycled, process chlorine-free paper 

with non-toxic soy inks 
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Simple exterior shading devices reduce glare and solar heat gain. They also function 

as light shelves, bouncing daylight deeper into classroom spaces. 

 

 

 

 
 

  
Figure 3. 55 Classroom feature 

day lighting. ―Sustainable school 

book‖. 1 

6. Innovation & Design  

DESIGNED FOR LEARNING 

A 260-foot (79-meter) circulation spine connects multiple learning/activity pod 

centers. These centers feature clerestory windows, allowing natural light deep into the 

core spaces. 

Encouraged by the links between the indoor environment and student 

performance, the project team focused on strategies that would enhance day lighting 

and indoor air quality. 

Following the move to the new school, student standardized test scores improved 

by four, five, and seven percentage points for mathematics, reading, and social 

studies, respectively. 

While privacy and security concerns convinced the project team to leave certain 

Spaces—including the computer labs, fitness center, and teachers‘ lounge without 

direct outdoor views, windows and clerestories bring daylight into other areas. More 

than 90% of these remaining areas, including classrooms, have views to the outdoors. 

                                                 
1 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Figure 3. 53 ,Figure 3. 54 

 The library is open plan with study areas along exterior walls to take 

advantage of large windows. ―Sustainable school book‖. 1 

 



Chapter Three                                                       Design Criteria of Sustainable School 

 

139 

 

 

Figure 3. 56 foot circulation spine connects 

multiple learning/activity pod centers that feature 

clerestory windows, allowing natural light to 

penetrate deep into the core spaces. ―Available: 

www.schooldesigns.com (Accessed 2009)‖. 

 

The school Certified under the LEED for New Construction Rating System, the 

project team achieved Innovation & Design credits by implementing educational 

signage throughout the building. By working together with the community, the West 

Brazos Junior High School project team made smart design choices to build a green 

school in Brazoria, Texas for 18% less than the average cost of school construction 

for that region.
 1
 

 

 

Figure 3. 58 West Brazos Junior High School Ground floor plan."Researcher”.
 2
 

                                                 
1 U.S. Green Building Council, (2008),Printed on 100% post consumer recycled, process chlorine-free paper 

with non-toxic soy inks 

 
2 Alan ford, (2007), Desining the Sustainable School: The Images publishing group. 

Figure 3. 57 the school improvements in standardized 

test scores for reading, math and social studies 

ranged from 4-7% better in the first year alone. 

―Available: www.usgbc.org(Accessed 2009)‖. 

http://www.schooldesigns.com/
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Conclusion 

 

Diagram 3. 3 sustainable school. “Researcher” 

 

Diagram 3. 4CABE sustainable school. “Researcher” 
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1. Identity & context 

 

2. Site plan 

 

3.School ground 

 

4.Organization 

 

5.Buildings 

 

6.Interiors 

 

7. Resource

 

8. Feeling safe 

 

9.Long life, loose fit  

 

10.Successful whole 
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Chapter Four: International Schools Case Studies 

4.1 Stanley Park High School 

4.1.1 Identity and Context 

4.1.2 Site plan 

4.1.3 School grounds 

4.1.4 Organization 

4.1.5 Buildings 

4.1.6 Interiors 

4.1.7 Resources 

4.1.8 Feeling safe 

4.1.9 Long life, Loose fit 

4.1.10 Successful whole 

 

4.2 Fossail Ridge High School 

4.2.1 Identity and Context 

4.2.2 Site plan 

4.2.3 School grounds 

4.2.4 Organization 

4.2.5 Buildings 

4.2.6 Interiors 

4.2.7 Resources 

4.2.8 Feeling safe 

4.2.9 Long life, Loose fit 

4.2.10 Successful whole 
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4.3 Science Park High School 

4.3.1 Identity and Context 

4.3.2 Site plan 

4.3.3 School grounds 

4.3.4 Organization 

4.3.5 Buildings 

4.3.6 Interiors 

4.3.7 Resources 

4.3.8 Feeling safe 

4.3.9 Long life, Loose fit 

4.3.10 Successful whole 
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International Schools Case Studies 

This Chapter will present the analysis done by CABE and LEED to international 

schools, which acquired the certification for sustainability. These selected schools 

interact with community, and apply sustainable energy. One of these schools is 

"Stanley park high school, UK". This school is an old school and developed by to be a 

sustainable building. 

 This Chapter will present two new sustainable schools in the USA as references 

which are "Fossil Ridge High School" and "Science Park High School". These 

American schools are considered successful sustainable examples and were 

certificated from LEED; the research will also introduce the 10 criteria points of 

"CABE".  

Applications of The 10 Assessment Criteria of CABE 

"The following 10 points are the criteria against which each design is assessed.  

1. Identity and Context: making a school the students and community can be 

proud of. 

2. Site Plan: making the best use of the site. 

3. School grounds: making assets of the outdoor spaces. 

4. Organization: creating a clear diagram for the buildings. 

5. Buildings: making form, massing and appearance work together. 

6. Interiors: creating excellent spaces for learning and teaching. 

7. Resources: deploying convincing environmental strategies. 

8. Feeling safe: creating a secure and welcoming place. 

9. Long life, Loose fit: creating a school that can adapt and evolve in the future. 

10. Successful whole: making a design that works in the round.‖
1
 

                                                 

1  CABE, 10 criteria for successful school design, (CABE website archive), Available:www.cabe.org.uk/design-

review/schools/criteria (Accessed: 2009, April) 
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―The sub points are indicators of the success of a design and are the primary issues 

considered by the panel when scoring a scheme in relation to each of the criteria."
1
 

 

4.1 Stanley Park High School 

4.1.1 Identity and Context 

New building in a rural conservation site 

This new-built school in a rural setting had its own set of challenges. Its location 

in a strategic view on an important nature conservation site had a fundamental impact 

on the design. The site itself is an existing Primary care trust campus due for 

demolition. The mainstream School and autistic spectrum disorder unit are co-located 

on the site, allowing independent and shared uses of internal and external spaces. 

 

Key objectives were to create adaptable room configurations, respond to the 

‗schools within a school‘ vision but with a single school ethos, and provide flexible 

spaces for team teaching. The surrounding landscape is used as an important learning 

resource. The local community will be able to use sports facilities out of school hours 

and the location of the library is designed to encourage use both within and outside 

the normal school day.
2
 

                                                 
1 CABE, (2010, July 29),Schools design panel: assessment report, 

Available:ahttp://webarchive.nationalarchives.gov.uk/20110118095356/http:/www.cabe.org.uk/files/dagenham-

park.pdf (Accessed: 2010, September)  
2 Sutton website, Stanley Park design commended, Available: 

http://www.sutton.gov.uk/index.aspx?articleid=3815 (Accessed: 2009, December) 

 

http://www.sutton.gov.uk/index.aspx?articleid=3815
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Figure 4. 1 Aerial photograph of 

Carshalton with Orchard Hill site 

indicated in red. ―Available: 

www.stanleyparkhigh.co.uk/assets/d

ownloads/CABE_review.pdf 

(Accessed 2007)‖. 

 

Figure 4. 2 Existing site plan 

illustrating hospital building 

locations, existing trees and 

'ridgeline'. ―Available: 

www.stanleyparkhigh.co.uk/ass

ets/downloads/CABE_review.p

df (Accessed 2007)‖. 

 
Figure 4. 3 Sustainable school 

zoning ―Available: 

www.stanleyparkhigh.co.uk/asset

s/downloads/CABE_review.pdf 

(Accessed 2007)‖. 

School elements site planning is analyzed in relation to location, height, site 

topography and planning constraints. Pedestrian routes for students, staff, parents, and 

the wider community, as well as vehicular access for public transport and minibuses 

are shown. 

Public rights of way are also indicated on the site plan. 

 

 
Figure 4. 4 Site analysis. ―Available: www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf 

(Accessed 2007)‖. 

 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
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Figure 4. 5 Proposed context plan.―Available: 

www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf 

(Accessed 2007)‖. 

 

Figure 4. 6 Schools within schools 

but one school ethos. ―Available: 

www.stanleyparkhigh.co.uk/assets/d

ownloads/CABE_review.pdf 

(Accessed 2007)‖. 

 

Understanding The Brief 

 
Figure 4. 7 Campus zones and 

relationships―www.stanleyparkhigh.co.

uk/assets/downloads/CABE_review.pdf‖ 

 

Figure 4. 8 Permeable site 

north to south. 

www.stanleyparkhigh.co.uk/asset

s/downloads/CABE_review.pdf 

 

Figure 4. 9 shop fronts. 

―www.stanleyparkhigh.co.uk/

assets/downloads/CABE_revi

ew.pdf‖. 
 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
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Figure 4. 10 Vocational learning zone. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_rev

iew.pdf‖ 

 

 
Figure 4. 11 Studios and team teach. 

―www.stanleyparkhigh.co.uk/assets/downloads/C

ABE_review.pdf‖ 

Figure 4.13 demonstrates how the learning model and school ethos have been 

translated into an education environment. The vision has been defined in terms of 

curriculum delivery, the relationship of internal and external spaces, and co-location. 

 
Figure 4. 12  The street as a learning space. 
― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf ‖ 

 

 

 

 

Figure 4. 13 Landscape as part of the                                              

curriculum.― www.stanleyparkhigh.co.uk/assets/d

ownloads/CABE_review.pdf ‖ 
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4.1.2 Site Plan 

 

Figure 4. 14 proposed site plan. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 

 
1.House delicate external 

curriculum space 

 
2.Terracing 

     
3.Harmony     4.Seating in the                          

landscape 

 
5.Curriculum allotments 

 
6.Sports tracks and landscape 

in harmony 

 
9.Entrance 

 
8.Social 

 
7.Hard court sports and 

landscape in harmony 

The Orchard Hill site provides a unique opportunity to create an exemplar 

school environment, providing external teaching, social, sports and performance 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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spaces set within the context of existing mature landscape, whilst ensuring the 

sustainable management of the site‘s ecological, heritage and natural assets.
1
 

4.1.3 School Grounds 

 

Figure 4. 15 Ground floor. www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf. 

 
Figure 4. 16 First floor. 

―www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 
Figure 4. 17 Second floor. 

―www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

There is a clear plan for the school, which will be legible for all users of the building 

(spatial organization). 

There are varieties of external spaces and the entrance is clear linking 

immediately to the circulation of the school. There are views and daylight to core 

                                                 

1 Sutton website, Stanley Park design commended, Available: 

http://www.sutton.gov.uk/index.aspx?articleid=3817 (Accessed: 2009, December) 

 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.sutton.gov.uk/index.aspx?articleid=3817
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circulation spaces with secondary staircases providing circulation within ‗houses‘ 

(movement routes). 

This drawing details the organization of the ‗school within a school‘ model and 

allocation of both internal and external spaces for delivering the curriculum. 

4.1.4 Organization 

These diagrams explain how the buildings have been organized to respond to 

pastoral learning, community zoning, circulation, and ICT delivery. Elevations 

(Figures 4.22-4.27) show how the massing and material treatments respond to internal 

functions and different orientations. 

 

 
Figure 4. 18 principles. 

―www.stanleyparkhigh.co.uk/assets/ 

downloads/CABE_review.pdf‖ 

 

 
Figure 4. 19 Personalized learning. 
―www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pd

f‖ 

 
Figure 4. 20 circulation. ―Available: www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf 

(Accessed 2007)‖. 

This drawing details the organization of the ‗school within a school‘ model and 

allocation of both internal and external spaces for delivering the curriculum. 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
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4.1.5 Buildings 

 
Figure 4. 21 Building massing and shadow study. ―Available: 

www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf (Accessed 2007)‖.  

 
Figure 4. 22 East elevation. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_revie

w.pdf‖ 

 
Figure 4. 23 South elevation. 

―www.stanleyparkhigh.co.uk/assets/downlo

ads/CABE_review.pdf‖ 

 
Figure 4. 24 West elevation. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_revie

w.pdf‖ 

 
Figure 4. 25 North elevation. 

―www.stanleyparkhigh.co.uk/assets/downlo

ads/CABE_review.pdf‖ 

 
Figure 4. 26 Section west. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_revie

w.pdf‖ 

 
Figure 4. 27 Section south. 

―www.stanleyparkhigh.co.uk/assets/downlo

ads/CABE_review.pdf‖. 

The buildings have been organized to respond to pastoral learning, community 

zoning, circulation, and ICT delivery. Elevations show how the massing and material 

treatments respond to internal functions and different orientations. 

 

 

 

 

 

 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
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4.1.6 Interior 

 

Figure 4. 28 Learning street. 

―www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖. 

 
Figure 4. 29 School Hall 

“Available: www.arnots.co.uk 

(Accessed 2010)‖. 

4.1.7 Resources 

At site level, the building‘s orientation, ecological response and access to green 

transport inform the sustainability strategy. 

At building level, it is met through ventilation and heating strategies 

(illustrated for both summer and winter), which are demonstrated in more detail in the 

fenestration design. 

Day lighting acoustics and ICT strategies are also addressed. 

Mixed Mode Strategy 

Ventilation and Heating Strategy 

 
Figure 4. 30 Energy efficiency  

―www.stanleyparkhigh.co.uk/assets/downloads/CABE

_review.pdf‖ 

 High U values 

 Efficient ICT 

 Controlled lighting(occupancy sensor, 

daylight dimming) 

 Controlled water flow 

 Heat recovery 

 
Figure 4. 31 Daylight example 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 
 Daylight factors above 2% 

 Glare issues minimized with blinds 

 Room depth meets day lighting room depth 

criterion 

 Energy saved through sensor control lighting 

http://www.arnots.co.uk/
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Figure 4. 32 Ventilation and heating to classrooms 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 
 High efficiency heat recovery 

 Local control through thermostats, CO2 and 

occupancy sensors 

 Guaranteed ventilation rates all year  

 No draughts 

 Night purge to provide cooling in summer 
 

 
Figure 4. 33 Night-time purging benefits 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 
Figure 4. 34 Thin client IT strategy 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 

 
Figure 4. 35 Photovoltaic energy system 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 
Figure 4. 36 Heat recovery units 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 
Figure 4. 37 Biomass renewable energy 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
http://www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf
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Natural Ventilation 

 
Figure 4. 38 summer day natural ventilation to 

curriculum spaces 

 User control of windows during summer 

months 

 Coolth from exposed concrete slab 

― www.stanleyparkhigh.co.uk/assets/downloa

ds/CABE_review.pdf‖ 

 
Figure 4. 39 Extensive natural ventilation to atrium, End walls 

and roof vents 

 End walls and roof  louvers on BMS automatic actuators 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_revie

w.pdf‖ 
 

 

Atrium Cooling 

 
Figure 4. 40 Natural ventilation to atrium 

― www.stanleyparkhigh.co.uk/assets/downloads/C

ABE_review.pdf‖ 
 End  wall and roof edge louvers on BMS 

automatic actuators 

 20% shading to roof glazing to reduce solar 

gains 

 
Figure 4. 41 Mixed mode ventilation to atrium 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 
 MVHR systems aids the natural ventilation at 

heat peak summer periods 

 Free cooling is gained from classroom MVHR 

units 

 Atrium is purged at night using BMS controlled 

louvers at high level 
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Figure 4. 42 Renewable energy and sustainability targets 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 

 
Targets 

 60% carbon emission reduction from 2002 

building regulation to meet DCSF 

requirements  

 BREEAM very good as minimum 

 20% renewable 

Strategy 

 Mix of technologies to minimize risk, 

maximize benefits 

 Mixed mode strategy to maximize natural 

ventilation when feasible and reduce heat 

loss and costs during winter months 

through MVHR units 

 Utilize photovoltaic, water controls, 

biomass, thin client IT and intelligent 

ventilation 

 

 
Figure 4. 43 Building orientation 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 

 

Orientation  
 Making the most out of the 

site constraints 

 Communal break out space 

is south facing 

 Double height volumes 

located at south end of the 

building to shield the 

classrooms and work as 

buffer 
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4.1.8 Feeling Safe 

 
Figure 4. 44 visual links between external spaces. 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 

 

A range of practical places for learning, socializing and exercising is shown. 

The fencing strategy has been well integrated with the building and landscape to 

define the use of the external spaces by students in the mainstream school, autistic 

spectrum disorder unit and local community. The strategy balances school security 

with the regard for the natural landscape, topography and openness of the site. 

 

 

Fence 
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Figure 4. 45 feeling safe-visual links. 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 
Figure 4. 46 feeling safe-boundaries. 

― www.stanleyparkhigh.co.uk/assets/downloads/CAB

E_review.pdf‖ 

 

4.1.9 Long Life/ Loose Fit 

 
Current arrangement 

Ground floor studios only 

 
Potential for studios On upper 

floors 

 
Potential for additional large 

studios 

Figure 4. 47 Classrooms flexibility/adaptability. 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 
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Performance and presentation 

 
IT rich/group working 

 
Whole school 

Figure 4. 48 Learning street flexibility/adaptability. 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf" 

 
 

 
Figure 4. 49 Studio space flexibility/adaptability. 

― www.stanleyparkhigh.co.uk/assets/downloads/CABE_review.pdf‖ 

The definition of ‗flexibility‘ can vary from school to school. In the brief for 

this school, it is understood in terms of time. Structural solutions for different options 

over time are shown. Expansion is not a possibility given planning constraints, and 

this is clearly noted. 

4.1.10 Successful Whole 

External and internal visualizations show the whole school experience – from 

entrance to informal play - and the quality of materials used. The interior visualization 

indicates the function and atmosphere as well as the details of ventilation, light and 

acoustics within the main ‗street‘. 

At site level, the building‘s orientation, ecological response and access to green 

transport inform the sustainability strategy. 

At building level, it is met through ventilation and heating strategies 

(illustrated for both summer and winter), which are demonstrated in more detail in the 

fenestration design. 
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Day lighting acoustics and ICT strategies are also addressed. 

A range of practical places for learning, socializing and exercising is shown. The 

fencing strategy has been well integrated with the building and landscape to define the 

use of the external spaces by students in the mainstream school, autistic spectrum 

disorder unit and local community. The strategy balances school security with the 

regard for the natural landscape, topography and openness of the site. 

4.2 Fossail Ridge High School (LEED Certificate) 

4.2.1 Identity and Context 

―Fossil Ridge High School located in Fort Collins, Colorado. Fossil Ridge High 

School (FRHS) is the third high school in the United States to attain LEED Silver 

certification.‖
1
  

―The school opened in August 2004 intended to help better distribute students in 

Fort Collins and alleviate pressure on Rocky Mountain High School.‖
2
 

―Fossil Ridge High School is one of the thirteen nation-wide LEED (Leadership in 

Energy and Environmental Design) buildings. The school was constructed out of 

"green" materials and utilizes double-pane windows, as well as solar panels to 

produce energy. The school saves approximately $100,000 a year in utilities. Due to 

Fossil Ridge's environmentally friendly design, The Discovery Channel hosted a 

special highlighting energy saving and its importance in our modern society at the 

school.‖
3
 

 

                                                 
1  Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, page 

120 
2  Fcgov website (2005, May 27) The Power to Save, The Next Generation: Fossil Ridge High 

School,Available:http://www.fcgov.com/utilities/img/site_specific/uploads/cs-fossilridge.pdf (Accessed:2010, 

June 27) 
3Available: http://en.wikipedia.org/wiki/Fossil_Ridge_High_School_%28Fort_Collins,_Colorado%29 

(Accessed:2010, June 27) 

 

http://www.fcgov.com/utilities/img/site_specific/uploads/cs-fossilridge.pdf
http://en.wikipedia.org/wiki/Fossil_Ridge_High_School_%28Fort_Collins,_Colorado%29
http://en.wikipedia.org/wiki/Fossil_Ridge_High_School_%28Fort_Collins,_Colorado%29
http://en.wikipedia.org/wiki/Fossil_Ridge_High_School_%28Fort_Collins,_Colorado%29
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Figure 4. 50 Tarrant County Texas Incorporated Areas Fort Worth 

highlighted. ―www.google..com/imghp‖ 
 

―Fort Worth is the seventeenth-largest city in the United States of America 

and the fifth-largest city within the state of Texas. Located in North Texas and the 

western edge of the American South, The city is the second-largest cultural and 

economic center of the Dallas–Fort Worth–Arlington region. 

 

The city was established in 1849 as an Army outpost on a bluff overlooking 

the Trinity River. Today Fort Worth still embraces its Western heritage and traditional 

architecture and design. 

Fort Worth has a humid subtropical climate according to the Köppen climate 

classification system. 

Because of its position in North Texas, Fort Worth is very susceptible to super 

cell thunderstorms, which produce large hail and can produce tornadoes. 

Building on its western heritage and a history of strong local arts patronage, 

Fort Worth has, in recent years, begun promoting itself as the "City of Cowboys and 

Culture." Fort Worth Zoo has been named as a top zoo in the nation by Family Life 

magazine.‖
1
  

                                                 
1  http://en.wikipedia.org/wiki/Fort_Worth,_Texas (Accessed: 2010, June) 

 

http://en.wikipedia.org/wiki/Fort_Worth,_Texas
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4.2.2 Site Plan 

 
Figure 4. 51 Site plan with city parkland to the south."Sustainable School Book".1  

   

 

Sustainable site: 

• ―1930‘s farm bldg now equipment storage PSD & City of Ft. Collins share ballfields 

Soccer field is recycled turf material White,  reflec-ve roof lessens heat island 

Xeriscaping and bio-swales throughout site‖
 
2 

 

 

 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, page 

121. 
2 Poudre School District,(August 2004) Fossil Ridge High School,Available : http://usgbccolorado.com/green-

buildings/documents/D.FossilRidgeFFinal4-16-08.pdf (Accessed: 2010, June) 

School 

building 

range of 

practical 

places for 

learning, 

socializing 

and 

exercising is 

shown. The 

fencing 

strategy has 

been well 

integrated 

with the 

building and 

landscape to 

define the 

use of the 

external 

spaces by 

students in 

the 

mainstream 

school, 

autistic 

spectrum 

disorder unit 

and local 

community. 

The strategy 

balances 

school 

security with 

the regard 

Future phase 

Future City Park 

Sports 

Area 

http://usgbccolorado.com/green-buildings/documents/D.FossilRidgeFFinal4-16-08.pdf
http://usgbccolorado.com/green-buildings/documents/D.FossilRidgeFFinal4-16-08.pdf
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4.2.3 School Grounds 

 
Figure 4. 52 Floor plan showing academic zones, media & commons, athletics, performing arts and main 

entrance. Academic zone has 3 schools: 1. Business school.  2. Science school.  3. World language school. 

At upper level. "Sustainable School Book".1  

―The school is composed of three learning communities of 600 students each, with 

internal administration and student services.‖ 2 

4.2.4 Organization 

Design Goals 

―Poudre School District in Fort Collins, Colorado is strongly committed to 

sustainable design, particularly minimizing energy use in their school buildings. In 

addition to the requirements and guidelines of the districts Sustainable Design 

Criteria, energy related goals for Fossil Ridge included: 

1. Create a healthy and comfortable environment that would encourage learning. 

2. Use the facility as a teaching tool for environmental design and stewardship. 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, page 

121. 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, page 

120 
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3. Make a resource- and energy-efficient building that would reduce operating costs, 

leaving more district money available for classroom spending. 

4. Make the design flexible and adaptable to accommodate any future programmatic 

changes.‖
1
  

―LEED certification was not an initial design goal. However, the district decided to 

seek LEED certification at the end of the design process.‖
2
 

4.2.5 Building and Materials 

 
Figure 4. 53 Main Entrance.  

"Sustainable School Book".3 

 

 
Figure 4. 54 Fossil Ridge High School providing a 

comfortable learning environment for 

students."Sustainable School Book".4  

 

 

 

 

Figure 4. 55 These articulated windows and exterior 

window coverings allow maximum daylight into the 

building while minimizing the amount of direct sunlight. 

."Sustainable School Book".5  

 

 

                                                 
1 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 120 
3 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 121. 

4 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 121. 

5 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 121. 

http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
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Windows 

High-performance, low-E glazed windows provide insulation to reduce heating 

demand and reduce solar heat gains to lower cooling demand. All classroom 

windows open for natural ventilation. Automatic sensors turn off heating and cooling 

when windows are open. 

Building envelope 

R-values for the exterior walls and roof exceed the ASHRAE
1
 90.1-1999 standard by 

37% and 43%, respectively.‖
2
 

4.2.6 Interiors & Exterior Materials 

The white roof reflects solar radiation, reducing the heat island effect and internal 

cooling loads. 

 
Figure 4. 56 Most of the lighting for classrooms is 

natural, and operable windows allow fresh air 

inside without disrupting the heating, ventilating, 

and air conditioning (HVAC). 

"Sustainable School Book".3  

 

 
Figure 4. 57 the interior spaces such as the Media 

Center are spacious and attractive.  

"Sustainable School Book".4  

 

―The light fixtures throughout the school are high-efficiency and are controlled by 

light and occupancy sensors. The fixtures in the classrooms also have dimmable 

                                                 
1 American Society of Heating, Refrigerating and Air Conditioning Engineers 
2 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
3 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 121. 

4 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pge121. 

http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
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ballasts that allow the occupants to further reduce artificial lighting when it is not 

needed.  

Classrooms have operable windows, which allow natural ventilation. The 

windows are connected to the HVAC controls so that heating and cooling are turned 

off when the windows are open. The building envelope is tight and well insulated, 

and the HVAC equipment is high efficiency. An ice-storage system shifts cooling 

loads to off-peak hours in the evening and nighttime when electricity is cheaper.  

 

The Poudre School District did everything it could to reduce environmental 

impact of this construction project. For example, 17% of all materials used in the 

school contain a high-recycled content, and more than half of (50%)all building 

materials are manufactured locally. The district took advantage of innovative ideas 

such capturing storm water in ―bioswales‖
1
 and holding it in an adjacent pond for 

irrigating school grounds. In addition, the district preserved an historic 1930s farm 

building on the site, which will now be used for storing maintenance equipment.  

The construction team recycled more than 70% of the building debris. This 

included grinding up the wasted pieces of gypsum board for use in landscaping.  

To improve indoor air quality for students and faculty, the team used paints, 

finishes, and carpets that emit with low amounts of volatile organic compounds 

(VOCs). VOCs are known to degrade indoor air quality. Finally, the team also 

flushed the building with fresh air for two weeks after construction was complete and 

before it was occupied in order to rid the building of pollutants from construction. ‖
2
 

 

 

                                                 
1 Bioswales are land scape elements designed to remove silt and pollution from surface runoff water. They 

consist of a swaled drainage course with gently sloped sides (less than six percent) and filled with vegetation, 

compost and/or riprap 
2 Colorado Renewable Energy Society,2005 Renewable Energy in Buildings Award (CRES website), 

Available : http://www.cres-energy.org/reba_2005_frhs.html (Accessed: November 2010) 

http://en.wikipedia.org/wiki/Landscape_architecture
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Pollution
http://en.wikipedia.org/wiki/Surface_runoff
http://en.wiktionary.org/wiki/swale
http://en.wikipedia.org/wiki/Vegetation
http://en.wikipedia.org/wiki/Compost
http://en.wikipedia.org/wiki/Riprap
http://www.cres-energy.org/reba_2005_frhs.html%20(Accessed


Chapter four                                                               International schools Case studies 

168 

4.2.7 Resources 

 1. Solar power 

Large shaded 

windows at the 

entrance support 

5.2 kilowatts of 

photovoltaic 

panels that 

supply 

emergency 

power to the 

building.
1
 

 
Figure 4. 59 PV panel sun shades 

demonstrate ."Sustainable School Book".2  

 
 

2. Electricity:100% of electricity needs 

are supplied by wind power purchased 

from the local utility. Energy Use 

(energy model) Approximately 30 kBtu
3
 

kBtu
3
 per square foot is used annually 

for gas and electricity.
45

 

Figure 4. 60 Eight large insulated tanks store ice 

made during off-peak hours when electrical rates 

are lower. ―Available: www.cres-energy.org 

(Accessed 2008)‖ 

                                                 
1 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 121. 
3 KBTU Kilo British Thermal Units 

 
4 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
5 Colorado Renewable Energy Society,2005 Renewable Energy in Buildings Award (CRES website), 

Available : http://www.cres-energy.org/reba_2005_frhs.html (Accessed: November 2010) 

 

Figure 4. 58 Shaded high classroom 

windows with view windows below 

gives light and energy.  

"Sustainable School Book".1  

 

http://www.cres-energy.org/
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://www.cres-energy.org/reba_2005_frhs.html%20(Accessed
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3. Day lighting 

Windows provide 100% day 

lighting in most classrooms 

year round, using clerestories 

on the north and south sides. 

High-performance Sensors 

and dimming ballasts adjust 

artificial lighting based on 

available sunlight.
1
 

 
Figure 4. 61 Students enjoy 

open, daylight spaces. 

"Sustainable School Book".2  

 

 
Figure 4. 62 Fossil Ridge High 

School library. "Sustainable School 

Book".3  

 

4. Air conditioning 

 

Using energy recovery systems: Approximately 40% of the total airflow required to 

condition a classroom is outside air. Once this air is brought into the space, it has to be 

exhausted from the building. The exhausted air is passed through an energy recovery 

wheel to preheat or pre cool the incoming outside air, reducing the energy needed to heat 

or cool the air. 

Chillers produce thermal storage ice at night for cooling during the day. Shifting the 

cooling load to off-peak demand creates savings of $9.00 per kilowatt, and allowed 

installation of a smaller chiller. 

The cooling system incorporates a standard 135-ton chiller coupled with a partial ice 

storage system. The system makes ice during off-peak hours when electrical rates are 

lower. The ice is stored in eight large insulated tanks. During the day when cooling loads 

increase, the cooling system uses the stored ice to provide additional cooling.
4
  

                                                 
1 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 124. 
3 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 123. 
4 ASHRAEJournal,(May 2008) Energizing Education, Available : 

http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-

200websize.pdf (Accessed: March 2010) 

http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-200websize.pdf
http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-200websize.pdf
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5. Heating 

High-efficiency condensing boilers (up to 97%) are used to generate 140°F heating water. 

The water is circulated to all of the air handlers and terminal heating units by base-

mounted pumps with high-efficiency motors. A fully interactive direct digital controls 

(DDC) system operates all the equipment to maintain a quiet, comfortable learning 

environment.
1
 

 
Figure 4. 63 December Day Demand Profile. ―Available: www.cres-energy.org Accessed2008‖. 

6. Water conservation is a key concern across Colorado. Fossil Ridge uses a raw 

water pond for campus irrigation, low-flow faucets and toilets, and artificial turf for 

the athletic field.
2
 

7. Indoor air quality: A primary concern for Poudre, the building features operable 

windows to let in fresh air, carbon dioxide sensors, and paints and furnishings with low 

volatile organic compounds (VOCs).
3
 

                                                 
1 ASHRAEJournal,(May 2008) Energizing Education, Available : 

http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-

200websize.pdf (Accessed: March 2010). 
2 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 
3 EnergySmart Schools,(September 2009) ENERGYSMART SCHOOLS CASE STUDY, Fossil Ridge High 

School,Available : http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-

ridge_cs.pdf (Accessed:2010, September) 

 

http://www.cres-energy.org/
http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-200websize.pdf
http://www.calmac.com/downloads/documents/ASHRAEJournal-TechnologyAwardFossilRidgeHSIB-200websize.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_fossil-ridge_cs.pdf
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Figure 4. 64 Internal lighting at the school. 

Poudre School District,(August 2004) Fossil Ridge High School,Available : http://usgbccolorado.com/green-

buildings/documents/D.FossilRidgeFFinal4-16-08.pdf (Accessed: 2010, June)‖ 

Fossil Ridge High School is attractive both inside and out, and includes a 

number of design features intended to minimize energy bills and at the same time 

maximize comfort conducive to a learning environment. The plan layout is oriented 

east to west for good solar exposure and maximum control of direct sunlight. Control 

is important because allowing direct sunlight into occupied spaces can cause glare 

that distracts students who are trying to study and can overheat south and west-facing 

rooms in the summer.  

At the front entrance, a solar photovoltaic (PV) power system rated at 5.2 

kilowatts (kW) greets arrivals at the front entrance and gives the entire school a 

modern, ―high-tech‖ look. The PV array produces power at the same time it shades 

the front windows, which controls the direct solar gain to reduce overheating. 
1
 

 

 

 
                                                 
1 Colorado Renewable Energy Society,2005 Renewable Energy in Buildings Award (CRES website), 

Available : http://www.cres-energy.org/reba_2005_frhs.html (Accessed: November 2010) 

http://usgbccolorado.com/green-buildings/documents/D.FossilRidgeFFinal4-16-08.pdf
http://usgbccolorado.com/green-buildings/documents/D.FossilRidgeFFinal4-16-08.pdf
http://www.cres-energy.org/reba_2005_frhs.html%20(Accessed
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4.2.8 Feeling Safe 

 
Figure 4. 65 The school is one Building has all the spaces that is help for the security. 

 And the courtyard in the school make the students feeling safe from visual links. "Sustainable School 

Book".
1
 

4.2.9 Long Life, loose Fit 

 Flexibility in the program is demonstrated by features such as retractable seating in 

the auditorium, which creates additional fine arts instruction space; an indoor running 

track, which is incorporated through the main and auxiliary gymnasiums; and sharing 

of the culinary arts and career and technical education programs with the local 

community college.
2
  

4.2.10 Successful Whole 

Students enjoy and benefit from the new school‘s environment, and families can be 

confident that the school district went to great lengths to provide the best learning 

environment. 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 122. 
2 ―Alan Ford,(2007) Designing the Sustainable School. Australia:The Imges Publishing Group Pty Ltd, pg 120― 
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4.3 Science Park High School 

4.3.1 Identity and Context 

"Science Park High 

School, formerly known 

as Science High School, 

is a magnet public high 

school located in 

Newark, in Essex 

County, New Jersey. The 

school opened in 1974. 

The mission of 

Science Park High School is to transform mathematics and science teaching and 

learning by developing ethical leaders who know the joy of discovery and forging 

connections within and among mathematics, science, the humanities and the arts by 

means of exemplary laboratory environments characterized by research, innovative 

teaching, and service."
2
 

"Essex County is the second most densely populated county in the state after 

Hudson County, and has the third largest total population after Bergen County and 

Middlesex County.  

Like many of the counties of Northern New Jersey near New York City — which 

tend to have sharp divides between relatively rich suburban neighborhoods and less 

wealthy, more densely-populated cities nearby — the eastern region of Essex County 

tends to be poorer and more urbanized, while the western parts tend to be more 

affluent and suburban. 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 171. 

2Available: 

 http://en.wikipedia.org/wiki/Science_Park_High_School_(New_Jersey), (Accessed: November 2010). 

 
Figure 4. 66 The new science magnet school, in a dense urban area, is 

the culmination of ambitious planning by the school district, local 

community groups, and public and private institutions. "Sustainable 

School Book".1  

http://en.wikipedia.org/wiki/Science_Park_High_School_(New_Jersey)
http://en.wikipedia.org/wiki/Science_Park_High_School_(New_Jersey)
http://en.wikipedia.org/wiki/Science_Park_High_School_(New_Jersey)
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Eastern Essex This wide area has significant pockets of areas that qualify as inner 

city: high building density, high poverty and high crime rates and underperforming 

school systems. Beginning at about the turn of the century, this region led the state in 

the rebuilding and rehab of its housing stock. Crime in this part of the county has 

traditionally been among the highest in the state and the country as well, but recently 

has also seen significant declines, in contrast, Western Essex tends to be suburban 

and affluent. Within this region are some of the most diverse and racially integrated 

municipalities in the state and nation." 
1
 

 

 

 
Figure 4. 67 Map of New Jersey. 

"www.google.com/img" 

 
 

 

 

Figure 4. 68 Map of USA with New Jersey highlighted. 

"www.google.com/img" 

 

                                                 
1 http://en.wikipedia.org/wiki/Newark,_New_Jersey, (Accessed: November 2010) 
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4.3.2 Site Plan  

 
Figure 4. 71 school layout ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

"For 32 years, Science High School was at 40 Rector Street in Newark. The 

building was originally the Ballantine Brewery. After the brewery closed, it was 

 
Figure 4. 69 Site Photos. ― http://www.designshare.com/index.php/projects/newark-science-park-

high/images ‖ 

 
Figure 4. 70site plan― http://www.designshare.com/index.php/projects/newark-science-park-high/images ‖ 
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acquired by Rutgers-Newark and was converted into a facility for chemistry research 

and training. In the 1970s, the Newark Public Schools leased the structure and 

converted it for use as a high school. 

Science High School officially left the Rector Street building in November 

2006 to move to its new location adjacent to Newark's Science Park. Accordingly, 

the class of 2010–2011 will be the first class to graduate Science Park High School 

having spent full four school years in the new building located at 260 Norfolk Street. 

The new building has a capacity of 800 students and is located on a 6-acre 

(24,000 m2) campus. The school was renamed Science Park High School because of 

its location near and connections with the University Heights Science Park. 

University Heights Science Park is a collaborative venture between Newark's 

higher education institutions, the City of Newark, and private industry designed to 

harness university science and technology research as a force for urban and regional 

economic and community development. 

University Heights Science Park is uniquely positioned to provide technology 

businesses with a competitive advantage through its ties with the three NJ public 

research universities located nearby: New Jersey Institute of Technology (NJIT), The 

University of Medicine & Dentistry of New Jersey (UMDNJ) and Rutgers University 

at Newark. The building includes a state of the art solar and geothermal energy 

system and highly efficient heating and cooling. "
1
 

4.2.3 School Grounds 

"The heart of the high school will be an ―Academic Village.‖ The project team 

created an environment that facilitates a student-centered and interdisciplinary 

teaching team approach, in a building that must also function as a community 

                                                 
1 Available: http://www.publicschoolreview.com/school_ov/school_id/52509 (Accessed: March 2010) 

http://www.publicschoolreview.com/school_ov/school_id/52509
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resource. Four distinct ―neighborhoods‖ (Educational Learning Modules or ELM‘s) 

will each house a maximum capacity of 300 students. Each will comprise Home Base 

Classrooms, Science Labs, Teacher Planning, Lecture rooms and support spaces. 

These four ELM‘s will be paired and located on the second and third floors around a 

central atrium space. 

Ground floor support spaces are organized around the ―Village Commons‖ at the 

base of the atrium. The Instructional Media Center (IMC) the focal point of the 

school and the primary link to the community sits adjacent. It is directly accessible 

from the main entrance and clearly visible from the building exterior. Other functions 

include Administration, Student Support Services, and the Cafeteria. 

Throughout the high school, Science Labs, Lecture, Seminar and Research rooms 

are all designed to maximize student-based inquiry. Fabrication areas with 

workstations provide for hands-on exploration of robotics, electronics and other 

technology based innovative processes. Multi-Media Labs, CAD and ITV areas will 

function as both communication production centers and as instructional areas for 

student and staff development. An Outdoor Habitat, designed with the assistance of 

the State Conservancy, will augment both Horticulture Lab-House and Art Studio 

areas. 

To further support these activities, the Auditorium was designed to allow for 

large-event science demonstrations. Staff planning, development and mentoring areas 

will allow students‘ easy access to school staff and visiting mentors."
1
 

                                                 
1 Available: http://www.designshare.com/index.php/projects/newark-science-park-high/narratives (Accessed: 

March 2010) 

http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
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Figure 4. 72 First floor. 

―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 

 

 

1.Information media center 

2.Atrium/village commons 

3.Student services 

4.Administration 

5.Cafeteria 

6.Auditorium 

7.Swimming pool 

8.Music 

9.Gymnasium 

10.Education learning module 

11.Art 

12.Green house 

13.Classroom 

14.Science lab 

15.Preparation 

16.Elective 

17.Lecture 

18.Teacher planning 

19.Student research 

 

 
Figure 4. 73 Second floor. 

―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 74 Third floor. 

―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 75 Education learning module. 

―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 
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4.2.4 Organization 

 
Figure 4. 76 Building organization. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 77 Zoning and circulation. ―http://www.designshare.com/index.php/projects/newark-science-

park-high/images‖ 

4.2.5 Buildings 

"The building‘s exterior is intended to clearly communicate the use of the 

building as a science and technology high school, and as a community resource. 

Sustainable design features such as photovoltaic panels have been incorporated into 

the building aesthetic. Major building elements such as the ELM‘s, IMC, Auditorium 

and athletic program spaces are prominently articulated as distinct masses. The 

educational program is expressed through the building form, captured in a rich 

staccato of contemporary architectural materials seamlessly mixed with structural and 

MEP systems components. A stimulating vocabulary begins to hint at the amazing 

opportunities for exploring science within."
1
 

                                                 
1 http://www.designshare.com/index.php/projects/newark-science-park-high/narratives (Accessed: March 2010) 

http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
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Figure 4. 78 Conceptually, the building maximizes the 

use of tight site-the articulation of the building massing, 

the use of  brick, metal panels, and glass, and the 

expression of photovoltaic panels celebrate science and 

the learning opportunities within. "Sustainable School 

Book".1  

  

 
Figure 4. 79Masses 

―http://www.designshare.com/index.php/projects/ne

wark-science-park-high/images‖ 

 
Figure 4. 80 Elevation 

―http://www.designshare.com/index.php/projects/newark

-science-park-high/images‖ 

 
Figure 4. 81 West elevation. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 82 North elevation. 

―http://www.designshare.com/index.php/projects/ne

wark-science-park-high/images‖ 

 
Figure 4. 83 South elevation. 

―http://www.designshare.com/index.php/projects/newark

-science-park-high/images‖ 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 171. 
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Figure 4. 84 East elevation. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 

 
Figure 4. 85 Building section. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 86 Building section. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 
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4.3.6 Interiors 

 
Figure 4. 87  Educational spaces. ―http://www.designshare.com/index.php/projects/newark-science-park-

high/images‖ 

"Classrooms: Classrooms will provide each student an instructional home base at a 

research carrel. Students will work on multi-discipline inquiry projects under the 

supervision of a mentor or teacher. A 1:1 computer to student ratio with ample 

peripherals will permit effective use of digital and wireless technologies. 

Science labs: Science labs will function as classrooms/labs with the flexibility to 

accommodate changes in curriculum goals and technological advancements. 

Computers will permit use of microscopes, probes, sensors and other data collection 

devices that augment the computer‘s role in scientific inquiry. Some labs have been 

equipped with FDA style food science workstations that allow student inquiry in this 

growing field of science."
1
 

                                                 
1Available: http://www.designshare.com/index.php/projects/newark-science-park-high/images (Accessed: 

March 2010) 

http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
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"ITV Room: An ITV Room will allow students to participate in telementoring and 

video-conferencing for project research or to broadcast their own research to other 

facilities. 

These areas will also allow students to participate in courses at centers of higher 

learning and give access to staff development programs. 

Student research rooms: Students will have access to many large research databases 

through their multi-platform network and the equipment to analyze their own data 

collections such as tracking changes in the Earth‘s magnetic field or analyzing air 

quality. 

Research rooms may include: 

Computer controlled microscopes, digital imaging peripherals, virtual imaging 

screens, vernier sensors and probes that can work with computers or PDA‘s for data 

collection/analysis and virtual microscopy equipment."
1
 

 
Figure 4. 88 The information 

network is linked to 

universities, supported by their 

staff; the school is the first to 

be connected to the state’s 

higher education network.  

"Sustainable School Book".2  

 

 

 
Figure 4. 89 The school is 

organized as four learning 

modules centered around an 

atrium, encouraging 

interdisciplinary team 

teaching. "Sustainable School 

Book".3  

 

 
Figure 4. 90 The atrium serves as a 

gallery for student work. Historical 

elements from the site and original 

school will be displayed. Building 

systems data will be accessible through 

the information network. 

"http://www.designshare.com/index.php/

projects/newark-science-park-

high/images" 

 

 

                                                 
1 http://www.designshare.com/index.php/projects/newark-science-park-high/images (Accessed: March 2010) 

 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 172. 
3 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 171. 

http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
http://www.designshare.com/index.php/projects/newark-science-park-high/images
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4.3.7 Resources 

 
Figure 4. 91 Energy resources. 

"http://www.designshare.com/index.php/projects/newark-science-park-high/images" 

"Critical to building these skills of learning is the link between teaching 

science and using the school itself and the grounds as a hands-on laboratory to learn 

about sustainable design. Geothermal boreholes will be located over the playing 

fields and parking lots. Individual control zones are to be provided throughout the 

school. Energy recovery units will recapture exhaust air temperature to provide high-

energy savings and comfort. Variable frequency drives and high efficiency motors 

will be located throughout the various systems. Besides being able to observe first-

hand how these systems operate, building controls for all of these will be accessible 

to students for analysis through ―read only‖ computer stations. 

Sustainable features: 

 The structure is expressed within the building, which serves as an educational tool 

in addition to material supplies and costs saved during construction 

 Photovoltaic panels are used to power student experiments within the building 

 16-foot (5-meter) floor-to-floor heights allow day lighting controls using 

sunscreens, light shelves, indirect lighting with light sensor controls, and 

introducing natural day lighting at many opportunities such as the atrium, 

stairwells, and gymnasium"
1
 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia:The Imges Publishing Group Pty Ltd, page 170 

http://www.designshare.com/index.php/projects/newark-science-park-high/images
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 "The geothermal heat pump system cuts energy consumption by approximately 

30%; room-by-room, zone-by-zone heating and cooling increase user comfort and 

allow heating energy to be moved from warm zones to cool zones 

 The project includes a geothermal well field consisting of 375 holes 

 The main atrium ("village commons") utilizes acoustical control. increased 

ventilation, and C02 monitoring 

 The school incorporates healthy and high-performance features, designed for 

LEED silver certification, made possible by the aggressive pursuit of rebates 

totaling more than $1 million"
1
 

 
Figure 4. 92 site work. 

www.designshare.com/ 

index.php/projects/newark-

science-park-high/images  

 
Figure 4.93 Air Condition system. 

Available: www.designshare.com/ 

index.php/projects/newark-science-

park-high/images 

 
Figure 4. 94 Solar Panels 

―Available:www.designshare.com/index.

php/projects/newark-science-park-

high/images‖ 

 
Figure 4. 95 Natural day lighting in all public spaces was a priority from. The early design phases of the 

project. "Sustainable School Book".2  

 

                                                 
1 Alan Ford,(2007) Designing the Sustainable School. Australia:The Imges Publishing Group Pty Ltd, page 170 

 
2 Alan Ford,(2007) Designing the Sustainable School. Australia: The Images Publishing Group Pty Ltd, pg 173. 

http://www.designshare.com/
http://www.designshare.com/
http://www.designshare.com/
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4.3.8 Feeling Safe 

A range of practical places for learning, socializing and exercising is shown. 

 

 

4.3.9 Long Life, loose Fit 

Using the renewable resources make the school long life. 

4.3.10 Successful Whole 

"This new science magnet high school will be a dynamic 

model of how technology can be utilized in educational 

delivery. It is one of the first beneficiaries of a capital 

program spearheaded by a state construction program to 

build innovative new schools. In collaboration with a 

public/private partnership, that includes the school district, regional universities and 

high technology industries; this facility was planned utilizing Instructional 

Technology Standards that define infrastructure, equipment to student ratios, 

maintenance standards, and alignment of technology resources to curriculum goals. 

These groundbreaking educational ideas are the way in which the new school will 

help foster social progress and the renaissance of this economically depressed area."
1
 

 

                                                 
1Available: http://www.designshare.com/index.php/projects/newark-science-park-high/narratives (Accessed: 

March 2010). 

School Facilities 
Shared Facilities 

Figure 4. 96  the school design divided to two functions, first one is the school Facilities and the second 

one is the shared facilities between the school and community. ―Available: 

http://www.designshare.com/index.php/projects/newark-science-park-high/images Accessed (2009)‖ 

Figure 4. 97 School side elevation. 

“www.eypaedesign.com”. 

http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
http://www.designshare.com/index.php/projects/newark-science-park-high/narratives
http://www.designshare.com/index.php/projects/newark-science-park-high/images
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Applying Sustainability in Egyptian Secondary Schools 

5.1 Secondary Schools in Egypt 

    The design quality of secondary schools completed over the last years is not good 

enough to secure the government‟s ambition to developed educational Facilities.  

    For everyone involved in Educational process it is presents a major challenge. To 

fulfill future needs they have to recommit themselves to excellence in design and to 

double their efforts to turn aspirations into reality. Standards will need careful 

monitoring to ensure that children get the schools they deserve.  

    The aim is not just to update the current schools with new ones, but also to 

transform the way we learn. This represents the old way of doing things and should 

change the whole idea of „school‟, from a physical place where youth are simply 

taught to one where learning experiences and activities shared by community 

individuals.  

     However, Egyptian regulations for secondary schools design criteria have been 

established since 1992
1
, and most of Egyptian secondary schools are designed 

following those regulations, so the Governmental Schools are considered very old 

criteria for the current situation in all schools in the world, so this code need to be 

updated for the new development for Egypt.. 

       Education for Sustainability calls a rearrangement and reform of current practice 

in all sectors of society, including formal education. The whole-school sustainability 

initiatives operating across the globe highlight the possibilities for schools to innovate 

and show examples of change in practice for a better future.  

       Some programs are documenting levels of change resulting in cultural shifts 

within schools and the wider community, because active participation and 

                                                 
1 Ministry of Education  Statistics Report, (2010), Avilable at : http://www.emoe.org.   
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partnerships for sustainability are not only occurring within the school (involving 

teachers, pupils and management/administration) but between the school and the 

community (organizations, business/industry and governments). 

 

No. of Students 
 

15656954 

No. of Schools 

 

37614 

No. of Teachers 

 

796034 

No. of Full-day System Schools 

 

12340 

No. of Morning Period Schools 

 

13843 

No. of Evening Period Schools 

 

2469 

No. of Two Periods Schools 

 

1584 

 

Table 5. 1 Egypt Education Statistics 2007/2008 
Ministry of Education, available at www.emoe.org, accessed 2010 

 

5.2 Criteria for Selection of Case Studies 

     This research addresses the current educational buildings in Giza Governorate, 

such as Imbabah secondary school in Imbabah and Elsaedyah secondary school in 

Giza. 

The criteria of selecting both case studies were based on the following: 

1. Both schools are located in Giza Governorate with high population and high 

unemployment rates. 

2. Both are governmental schools - the most common school type in Egypt- with 

serious design problems and high student population. 

3. Details information about these two schools were easily accessible. 

4. The two schools are located in Giza and Imbabah, with high potential for development 

and utilization and integration with the surrounding community.  

 

 

http://www.emoe.org/
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Objectives and Research Questions of the Field Study: 

      The aim is to review these schools and propose to transfer them to sustainable 

facilities by posing the following questions: How will a sustainable school in Egypt 

look like? How can we run an effective and wide-reaching whole-school 

sustainability program? Is there evidence of effective methods to engage the 

community in these endeavors? What are the critical success components of whole-

school sustainability programs? 

       The research is not only documenting the models, but also this experience can be 

useful in strategic development of the Sustainable Schools by the initiative in Egypt. 

      To start the transformation of traditional secondary schools to sustainable 

educational buildings the guideline was the design criteria of secondary schools 

completed between 2000 and 2005 in England.  

       Elsaedyah secondary school and Imbabah secondary school are the two 

examples presented as a sample design for current school buildings that could be 

transformed to future sustainable schools. The research includes two sites and two 

projects, each with its own aspirations and challenges. 

       First example is Elsaydyah (It is located in Giza, it is an old area in an urban 

university area). The second one is Imbabah secondary school (it is located in a 

slums area of Giza), the population in both Imbabh and Giza are middle groups and 

low income. 

      The two cases suffer problems like most Egyptian schools, that will be discussed 

and analyzed to propose a development strategy to these schools and to transform 

them to sustainable educational building, in order to apply the sustainability process 

in Egyptian schools. 

Giza Governorate: 

Giza is the third largest city in Egypt. It is located on the west bank of the Nile River, 

some 20 km southwest of central Cairo. The city of Giza is the capital of the Giza 

Governorate, and is located near the northeast border of this governorate in 

http://en.wikipedia.org/wiki/Egypt
http://en.wikipedia.org/wiki/Nile
http://en.wikipedia.org/wiki/Cairo
http://en.wikipedia.org/wiki/Giza_Governorate
http://en.wikipedia.org/wiki/Giza_Governorate
http://en.wikipedia.org/wiki/Giza_Governorate
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coordinates. It is located right on the banks of the River Nile. The city's population 

was 2,681,863 in the 2006 national census, while the governorate accommodated 

6,272,571 people at the same census. Its large population makes it the second largest 

suburb in the world, tied with Inchon, South Korea and Quezon City, Philippines, 

second only to Yokohama, Japan. Giza is most famous as the location of the Giza 

Plateau: the site of some of the most impressive ancient monuments in the world, 

including a complex of ancient Egyptian royal mortuary and sacred structures, 

including the Great Sphinx, the Great Pyramid of Giza, and a number of other large 

pyramids and temples.
1
 

 

Figure 5. 1 Giza Map. “Researcher 2010”. 

 

Figure 5. 2 The pyramids at Giza. 

“Researcher”. 

 

Figure 5. 3 River Nile."Researcher". 

 

                                                 
1 The Giza Plateau Mapping Project", Lehner, Mark; Hunt, Brian V. 

Elasaedyah 

Imbabah 

http://en.wikipedia.org/wiki/River_Nile
http://en.wikipedia.org/wiki/Incheon
http://en.wikipedia.org/wiki/Quezon_City
http://en.wikipedia.org/wiki/Yokohama
http://en.wikipedia.org/wiki/Giza_Plateau
http://en.wikipedia.org/wiki/Giza_Plateau
http://en.wikipedia.org/wiki/Giza_Plateau
http://en.wikipedia.org/wiki/Ancient_Egypt
http://en.wikipedia.org/wiki/Great_Sphinx
http://en.wikipedia.org/wiki/Great_Pyramid_of_Giza
http://en.wikipedia.org/wiki/Pyramid
http://en.wikipedia.org/wiki/Temple
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5.2.1 Elsaydeah Secondary School in Urban University Area 

  5.2.1.1 Identity and Context: 

 
       

 

 

 

 

 

 

 

 

 

 

Elsaydyah secondary school was built in 8 September 1906 beside Cairo University at 

Khedawy Saeed Era, many famous Egyptian leaders graduated from it. This School is 

considered the second best oldest school in the Middle East. The school witnessed 

several revolutionary appraisals and events against the British Occupation at 1935, 

1946 and supported the Egyptian Military action at 1973. 

       This research aimed to provide a sustainable school model for the 21st-century 

teaching and learning spaces through an educational model that organizes the school 

into departments.  

  This is accomplished through a mix of refurbishment and building of new structures 

to the existing ones since 1906s school in an urban university area.  

         The research also aimed to establish interaction between the school building and 

the surrounding community being an educational university environment itself. 

 

 

 
Figure5. 4: Elsaeedyah Secondary school."Researcher (2006)" 
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         To solve the lack of money resources, which reflects the lack of facilities in the 

school, the research applied an investment strategy through designing cafe, cafeterias, 

book shops, gallery, computer labs, theater, classrooms, playgrounds and library after 

the school time, all such facilities can be utilized by university students using the 

university complex.   

 

    The following new future educational vision for the school was established: 

 

1. Sustainability is the core of design improvement. 

2. Organize the school departmentally, cultural center zone, sports zone, food 

court zone and educational zone. 

3. Organization of circulation throughout the school. 

4. Ensure that the school provides high quality community service, after the 

educational period at 2:00 pm. 

5. Make new Library, art galleries, social spaces, sport spaces, updated 

technology labs, updated science labs and updated classrooms buildings. 

6. Financial resources are important to fulfill the new educational vision, 

designing the investment section for long-term use, through designing new 

Cafeteria, Book Shop and Computer Labs for external courses is an important 

objective. 

7.  School will gain money through using renewable energy in the school. 

8. Good management of water in the school is through recycle of potable water 

and growing treatment plants to treat water, and irrigation of these plants in the 

school.  

 

 

 

 



Chapter Five                            Applying Sustainability in Egyptian Secondary Schools 

 

197 

5.2.1.2 Sustainable Site 

The Context 

 
Cairo University 

Building. 

 
Back street from the 

school. 

 
Faculty of Engineering 

Buildings is located 

beside the school. 

Giza Zoo is located in 

front of the school. 

 

 
Giza preparatory school. 

 
Faculty of Agricultural 

-Cairo university. 

 
  Crowded Giza 

Square  

 
Crowded Giza streets. 

Figure5. 5 Elsaydyah secondary school layout- Elsaydya is located in Giza, in front of Giza Zoo, beside 

Cairo University. The school location is in a crowded area in Giza. "Researcher, www.googleearth.com 

(2010)" 

http://www.googleearth.com/
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            El Saedyah is in crowded location in Giza; it is located beside Cairo 

University at North direction and Faculty of Engineering. Giza Zoo is located In front 

of the school, and beside the school faculty of agricultural and Giza preparatory 

school. Moreover, the School is located between two important squares in Giza; Giza 

Square and University Square.  

 
Figure 5. 6 The Site analysis is for elsedyah school. “Researcher, 

www.googleearth.com (2010)”. 

 

5.2.1.3 School Grounds 

      This school is a separate classroom buildings or science facilities. In order to 

create a campus school, the design should consider whether it enhances the school‟s 

educational objectives and whether the climate is appropriate for walking from 

building to building. The security must also be addressed; a linked structure with a 

limited number of access points is clearly easier to secure and monitor than an open 

campus setting.  

http://www.googleearth.com/
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1. Good landscape 

found in the front of 

the theater. This area 

is not available for 

the students. It is for 

administration at the 

school. "Researcher 

(2006)" 

 

2. Outdoor spaces 

not used in the school 

between labs and 

classroom buildings. 

The lab building is 

very old. 

“Researcher (2006)”. 

 

3. The sports area is 

the only space is 

available for students 

to make their 

activities. "Researcher 

(2006)" 

 

4. Back area in the 

school is not used. 

"Researcher (2006)" 

 
5.The theater entrance. "Researcher (2006)" 

 
6.The student entrance. 
"Researcher (2006)" 

Entry sequence 

The school has two 

entrances; the first 

one is accessing to 

the theater building, 

the second one is the 

students Entrance. 

“Researcher (2006)”. 

 

Figure 5. 7the current design for Elsaedyah School. “Researcher (2006)”. 

 

1 

2 

3 

4 

5 

6 
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Figure 5. 8 The suggested Buildings. “Researcher 

(2010)”. 

 

 

Figure 5. 9 The blue buildings are relocated. 

“Researcher (2010)”. 

 

Internal Circulation 

       During the school day, where do students have to go and how often? Do some 

travel the corridors as a class, such as in Secondary school, while other classes are in 

session? Do they travel individually at each class period, such as in upper grade 

levels? How much time is available between periods, and how far are the distances?
1
 

 

                                                 
1 Building type basics for elementary and secondary schools Book. 
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School Size: 

        How large is the school‟s enrollment? Is there a need to create sub groupings 

within the building to mitigate the anonymity found in facilities with large 

enrollments? If sub grouping is a goal, what are the differentiating factors for 

grouping: by grade level, by full-grade microcosm spectrums such as “houses,” by 

different magnet programs, or otherwise?
 1

 

Efficiency & Cost:  

       The amount of corridor space needed to serve each room in the building is a 

major component in the determination of building efficiency and resultant costs. 

Different organizational strategies yield varying efficiencies. Compact plans tend to 

be lower in first cost but are not often the best educational environment.
 2

  

 

Sustainable Design 

Concept Design 

1. The design aims to replace number of expired buildings (physically and 

educationally) with state-of-the-art facilities that allow innovative teaching 

techniques, for example; wet and dry science areas and clear pupils circulation. 

2. The design seeks simplicity in student movement and making use of the limited 

outdoor spaces to their full potential, providing a range of external teaching and social 

facilities, such as a second floor roof deck as an outdoor teaching space. 

3. The local community will continue using sports, drama and hall areas, and can also 

use the new social club adjacent to the shops. 

4. The school will need a lot of money to build the new school buildings; because 

social facilities, new library, computer labs, science labs and galleries made in this 

area will increase the crowding (most of people in this street are students), so we will 

need new building and new Classroom Building for courses at the front Elevation.  

                                                 
1 Building type basics for elementary and secondary schools. Book 
2 Building type basics for elementary and secondary schools. Book 
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5.2.1.4 Organization 

 

Diagram 5. 1 school organization "Researcher (2010)" 

 

 
Diagram 5. 2 school organization “Researcher (2010)”. 

 

Educational 
zone

Cultural 
zone

Investment 
zone

Sport zone

Investment 
Zone

Commercial area.

Cafetria

New 
Classrooms to 

be used by 
universites.

Library outdoor

Computer 
Center

Cultural Zone

Library

Computer Labs

Theater

Gallaries

Art 
Classrooms

Educational 
Zone
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Outdoor 
learning

Sport Areas

Develop the 
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Sustainable to Community Strategies 

 
Figure 5. 10 The School zoning. “Researcher (2010)” 

 There are four main targets to develop the school. 

1. We need to develop the educational process. “Green color”. 

2. The school will reflect at the community cultural. “Orange color”. 

3. The Investment Zone is very important to develop the school. We cannot 

develop the school without money and Egyptian government fund not Avilable. 

The school will make an investment zone to support the Educational &cultural 

zones needs. “Grey color”. 

4. A physical activity in the school is very important for the students in this age. 

“Purple color”. 
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Figure 5. 11 Main axe is for school building 

and outdoor learning spaces from this axe. 

Playgrounds are oriented to the north 

direction. “Researcher (2010)”. 

 

Figure 5. 12 the classroom buildings are in the same 

location. The classroom building will connect in the 

new proposal. “Researcher (2010)”. 

 

       The main concept is that in school time from 8:00 am till 2:00 pm all the 

buildings are available for the student and for the public after 2:00 pm. 

Investment zone: 

The school new design is using the fence as a commercial area. 

1. The Cafeteria is serving the school theatre.  

2. The Computer centre has Copy, printing and computer labs. 

3. The gallery has display for students‟ art and after the school time, the gallery can 

be rent as a display for the students from Cairo University.  



Chapter Five                            Applying Sustainability in Egyptian Secondary Schools 

 

205 

4. New classrooms will be available for students till 2:00 pm. While after the school 

time the classrooms will be used for language and management courses for Cairo 

University students.  

5. Library is very important for the students in Elsaedyah. The outdoor spaces for the 

library can attract the students to read and study in the garden and will be available 

also after school time. 

        The investment can help in developing the school buildings, science labs, 

increase teachers‟ salaries, making course for students and teachers, and increasing 

the technology in the school. 

 

 

Figure5. 13 the current design is many buildings and 

each building has its circulation. “Researcher (2010)”. 

 

Figure5. 14 the suggested design is one 

building with one circulation. “Researcher 

(2010)”. 
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Figure 5. 15 investment zone has a cultural center, library, computer labs and Art gallery. “Researcher 

(2010)”. 
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Fence Entrance. 

Camera 1 “Researcher 

(2010)” 

 
Figure 5. 16 Current 

case "Researcher 

(2010)" 

 
Figure 5. 17 the 

proposed design 

"Researcher (2010)" 

 
Camera 2 “Researcher 

(2010)” 

 
The current fence has cloth 

in the school. Camera 3 

“Researcher (2010)” 

 
Camera 4 “Researcher 

(2010)” 

 
Current canteen. Camera 5 

“Researcher (2006)” 

 
Camera 5 “Researcher 

(2010)” 

5.2.1.5 Buildings and Materials: Existing Buildings “current situation” 

       Site photographs of the school buildings showed that site characterized by 

collection of separate buildings added to the original 1906's building through the 

years. Due to the varying topography of the site and piecemeal development, the 

buildings are isolated resulting in lack of cohesion and unclear circulation routes. 

Problems with existing school building 

1. Poor way finding. 

2. Canteen space is poor. 

3. No internal student social spaces.  

4. Shared student and vehicle entrance 

5. The older buildings are not clear circulation. 

1 

2 

3 

4 

5 
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6. Science department on the top floor of the 1906's building and is not fit for its 

purpose. 

7. Courtyard not used by school because of the lack of passive supervision 

9. Science lab department is difficult to modify due to load bearing walls in 1906's 

building. 

10. Newer buildings are in good condition  

   

 

 

 

   

Figure 5. 18 The current school buildings. "Researcher (2006, 2010)" 
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Figure 5. 19 Landscape diagram 

Clear external zones are defined including green sports 

fields, hard play, drama/music performance space and 

service areas "Researcher (2010)" 

Sustainable Materials 

Reused Materials 

The sustainable materials in the school will be through reusing materials, such as 

the building will relocate. The stone can be reused in the new buildings, the doors also 

can reused. More than 10% of the building materials can be reused. 

The current building material was built with stone. It is a good sustainable 

material to reduce the heating in the classrooms. 
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Figure 5. 20 the classroom ceiling 

is stone. "Researcher (2010)". 

 
Figure 5. 21 the current school 

wall was built with stone. 

"Researcher (2010)". 

 
Figure 5. 22 Reuse 

The proposed design is 

removing this building .the 

new buildings will reuse the 

building materials. "Researcher 

(2010)". 

New Building Materials  

Low VOC materials and indoor Environmental Quality provide a tremendous 

incentive to choose materials they are low in volatile organic compounds – materials 

that give off much fewer pollutants and contaminations. These choices can be made 

for both existing buildings as well as new construction school buildings.
1
 

5.2.1.6 Interiors 

 
Figure 5. 23 The new concept for proposed Science 

Labs. "www.imges.google.com/imghp" 

 

 

Figure 5. 24 the current labs. "Researcher (2006, 

2010)". 

   

                                                 
1 GBES_LEED_Green_Associate_Study_Guide p.198 
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The new concept is for proposed Science Labs is moveable furniture designed to 

match the permanent lab tables. This allows for flexible furniture configurations and 

setups for both classroom lectures and group lab work. 

 

 
Figure 5. 25 the money from investment can change the 

classrooms. "www.imges.google.com/imghp" 

 
Figure 5. 26 current classrooms. "Researcher 

(2006)" 

 

 The new classrooms and disks can be used for the students from 8.00 am until 2.00 pm. 

This new classroom will help in the educational process. After 2.00 pm, the classrooms will 

be used from the community as a cultural center for courses like English and management 

and so on. 

 

 

Figure5. 27 The new computer labs like this style in 

interior design will be attractive for the community 

people. Available:http://www.turfah.net/Catalogs.html 

(Accessed 2011). 

 

Figure5. 28 Current computer labs. 

"Researcher (2006)". 

 The new computer center in the new school buildings will help the students to be updated 

with the new technology. The computer center also will be used for the computer courses. 

http://www.turfah.net/Catalogs.html
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Figure5. 29: Site section 

The main existing buildings and spans give new building levels across varying site levels to provide 

spaces of differing scales for appropriate use. "Researcher (2010)" 

 

    

    Design strategies explained through key diagrams, including the scope of works, 

massing studies, access routes, and figure ground diagrams. The site plan integrated 

these aspects into a clear, cohesive proposal. 

 

5.2.1.7 Resources and Energy 

 

The school can use solar panels  

The school Area is about 10000 m2  

10000 m2 x100 volt / Ampir =1000000=1000 kva 

1000 x 0.8= 800 Kilowatt
1
;  

The electricity we need for the school is a transformer 800 Kilowatt by using solar 

panels at roof floor and we can select the solar panels for the school. 

                                                 
1 Study with electrical engineer. 
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Figure5. 30:Using solar panels in the school. 

"Researcher (2010)" 

 

 

 

 

Figure5. 31 Elsaedyah current roof "Researcher 

(2010)" 

 

 

Figure5. 32 

 solar Panels for the school. "www.imges.google.com/imghp" 
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Elevations and Sections 

 
Figure 5. 33 Screen material inspirational can use at east and west elevations. “www.google.image.com”. 

 

 
Figure 5. 34 The south Elevations can use horizontal sun breakers. "www.imges.google.com/imghp" 

Environments 

      The environmental strategy presented at various scales. 

The different bay elevations indicate how the visual appearance influenced by the 

building‟s orientation and environmental strategy. The section illustrates how internal 

comfort conditions achieved. Key dimensions and graphic scales are extremely useful 

for the purposes of review. 

Landscapes 

 
Figure 5. 35 Landscape & outdoor learning. "www.imges.google.com/imghp" 

  The proposal for school grounds is supported by sectional studies, which describe 

the quality of external spaces and how they relate to the school‟s immediate 

surroundings. 
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5.2.1.8 Feeling Safe 

 
Figure 5. 36  the fence now is a building, it has 3 access points and visual links 

between external spaces . "Researcher (2010)". 

          The connection between public “Cultural center” and the educational buildings 

controlled from building entrance. The vision from the space gives feeling of privacy 

and security. 

5.2.1.9 Long Life, Loose Fit 

         The new buildings have flexibility in design so the change in the future is 

possible according to school need. 

5.2.1.10 Successful Whole 

         The Educational building can work as a cultural center, Library, computer center, 

Theater, Gallery, Fine Arts, club and school, while students use these buildings during 

the school day. Therefore, Elsaedyah sustainable school is able to change students' 

culture, develop the community, save energy and gain money. 
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5.2.2 Imababah Secondary school 

5.2.2.1 Identity and Context 

Location 

         Imbaba secondary school is in a neighborhood in north Egypt, located in Giza 

governorate, and part of the greater Cairo metropolitan area. Bounded in north by El-

Delta (agricultural areas), river Nile, Elzamalek Island and Elqualyobia governorate in 

the east, from the west 6 October governorate (Industrial areas), and on south 

downtown and El-Mohandeesin (commercial areas and office buildings).  

       Imbabah is like most of the Egyptian neighborhoods; it is a mix of cultural, social 

and education levels. Relative poverty in Imbabh is the outcome of fewer resources 

and low income. Some locations in Imbabah have lack of basic human needs, such as 

nutrition, health care, education and shelter, because of the inability to afford them. 

       The school is a reflection of Imbaba community; and these are some school 

problems: 

1. The poverty in the area is a reflection of unemployment
1
 for the residents, the 

unemployment rate about 10.3% in Egypt (2006 statistic).  

2.  Youth‟s time wasted in the café (Kahwaa). 

3. Strategy for development is not available; this explains random urban issues, 

and bad state of most buildings. 

4. Illiteracy, Ignorance is at least in 35% of the population that is reflecting the 

religion Intolerance. 

5.  Imbabh community has different levels of culture; it has well educated youth, 

who suffer from lack of employment chances. 

                                                 
1 SURVEY OF ICT AND EDUCATION IN AFRICA: Egypt Country Report Egypt – 1 

www.infodev.org ICT in Education in Egypt by Amr Hamdy June 2007 

http://en.wikipedia.org/wiki/Relative_poverty
http://en.wikipedia.org/wiki/Basic_needs
http://en.wikipedia.org/wiki/Nutrition
http://en.wikipedia.org/wiki/Health_care
http://en.wikipedia.org/wiki/Education
http://www.infodev.org/
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6.  Imbaba is suffering from Lack of resources; it has more than 1.5 million 

people, population growth rates 1.75% (2006 statistic). 

7. The 2008 survey  for Imbaba Solidarity people revealed that: 

About 32% of Imbabh resident‟s doesn‟t like their life,18.2% of the residents 

suffer from the transportation and crowded streets, crime is spreading, about 9% 

feel unsafe, about 11.60 % are suffering from lack of education, about 7% is 

suffering from lack of electricity and gas services.
1
  

8. The unemployment explains the spread of drug addiction between the youth in 

imbabah. 

9. Imbabah only has 2 youth centers.  

 
Figure 5. 37 Public Market for Camels in 

Imbabah. "Researcher (2010)". 

 
Figure 5. 38 The Youth Waste there time in the café. 

"Researcher (2010)". 

 
Figure 5. 39 Imbabh Urban Issue "Researcher 

(2010)". 

 
Figure 5. 40 Imbabh layout. "Researcher (2010)". 

 

                                                 
1 The Survey was been at 2008 for Imbaba Solidarity, by nirmeen khafagy.  
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Low income area 
Imababa urban style contains 

low and medium category of 

population. 

The surrounding informal 

residential areas and slums had 

grown. 

  

 

 

 
Middle income area 

 

Figure 5. 41 Imbaba secondary school layout "Researcher, www.googleearth.com (2010)" 

 

 

 

http://www.googleearth.com/


Chapter Five                            Applying Sustainability in Egyptian Secondary Schools 

 

219 

Relationship with neighborhood 

       Imbabah school design does not respond and contribute positively to its 

locality.  

The research aimed to transfer Imbabah Secondary school to be sustainable 

educational building in Imbabah to solve the problems and develop Imbabah. 

 There is a need to focus in order to do that  

1. Focus on pupils and teachers needs, Provision of a center to the school, and 

generous place in which students feel friendly.  

2. Sharing more facilities and collaboration between schools and other 

organizations "community in the school rather than school in the community" 

should be proposed. 

3. The sustainable school must have good education, and can modify the 

education programs to students according to labor market needs. This is 

through updated computer labs, high level of languages courses that can help 

students to work in available firms in the surrounding community.  

4. The school works after the educational time as a cultural center, sporting club 

and production workshop. 

 

Diagram 5. 3 new proposed Spaces at Imbabah School. "Researcher (2010)". 

 

  

 

Cultural Center

•Library.

•Computer labs.

•Classrooms.

•Theater.MPU

•Art area.

•Galleries.

Sporting Club

•Football 
Playgrounds.

•Basketball 
playground.

•Gymnasium.

•Food stores for 
Social 
Relation.

Craft Center

•Woodshop.

•workshop.

•Art.

•Paint

•Mechanical 
workshop.

•Green Areas.
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5.2.2.2 Sustainable Site Plan:  

 

Figure 5. 42 Site analysis "Researcher, www.googleearth.com (2010)" 

For making best use of the site, we addressed the following questions;  

Does the design foster a sense of place? How does the design will deal with site-

specific Constraints? Are buildings, grounds and facilities well arranged on the site? 

Does the configuration of buildings create positive internal and external spaces? Are 

the external circulation routes clear and do they balance the demands of different 

users? Therefore, we worked on the following points: 

 

1- Enhancing the character of the site 

2- Working with existing site constraints and opportunities 

3- Strategic site organization 

 

http://www.googleearth.com/
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Figure 5. 43 Currant Layout of Imbabah secondary school. 

“www.googleearth.com (2010)”. 

 

 
Figure 5. 44 Imbabah 

Secondary school entrance 

"Researcher (2006)" 

Sense of place and entrance: A school will be „inspiring‟ and „welcoming‟. It will 

have visual impact, for example an attractive entrance. It will have innovative 

teaching spaces and a well-placed sports area. Other definitions are „the way it fits 

into the community and sits on the site‟ and „the way it interacts with the local 

neighborhoods‟.
 1
 

Ease of movement 

1. A good school will have wide corridors. It will be a building that facilitates 

easy and logical movement without congestion and has clear sight lines.  

2.  „Too much reliance on Building bulletin results in cellular accommodation 

and narrow corridors „Better circulation and social spaces‟ „Circulation/social 

space‟ „Circulation‟. 

3. Good clear organization, an easily legible plan, and full accessibility. 

4. A layout that encourages broad community access and use out of hours. 

5. Attractive external spaces with a good relationship to internal spaces and 

offering appropriate security and a variety of different settings.
 2 

                                                 
1 http://www.cabe.org.uk/files/assessing-secondary-school-design-quality.pdf 
2 http://www.cabe.org.uk/files/assessing-secondary-school-design-quality.pdf 
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Figure 5. 45 current Ground floor plan. “Researcher 

(2008)”. 

 
Figure 5. 46 school courtyard and B-10 

from layout. "Researcher (2006)" 

 
Figure 5. 47  B9-Current school building. “Researcher 

(2008)”. 

 
Figure 5. 48 B11-Current school building. “Researcher 

(2008)”. 

  
Figure 5. 49The New Design for the 

Building."Researcher 2010". 

 

The concept of school design were main corridor has all the spaces and at the end of 

corridor stair as a vertical circulation for spaces. 

At the middle of school main court and school buildings around the court. 

5.2.2.3 School Grounds 

       The new design planned to make use of the outdoor spaces, and enhance 

relationship between the grounds and building, social spaces, outdoor learning, and 

physical activity. 
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Figure 5. 50  the proposal for ground floor plan. “Researcher (2010)”. 

5.2.2.4 Organization 

For creating a clear diagram of the buildings, we addressed the following 

questions Is there successful accommodation in the internal arrangement of spaces? 

Is there a clear spatial diagram for the building? Are the learning spaces well arranged 

across the school? Is there a clear hierarchy of circulation routes? Are links between 

indoor and outdoor spaces optimized? 

Therefore, we worked on the following points: 

1. Accommodating the educational agenda. 

2. Spatial organization 

3. Movement routes 

4.Functionality  
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Good-sized classrooms will have adequate natural and artificial lighting. 

Their shape will be right for their purpose, for example, very large spaces for arts and 

design teaching. The school will be a building that encourages good behavior and is 

easily managed with active supervision. It will have integrated technology with built-

in projectors and television screens. 

Flexibility 

It will have spaces that can be used for different purposes, allowing teachers to teach 

mixed classes. The spaces might have sliding doors or be able to be extended for 

community use. Buildings will be „future-proofed‟ and able to accommodate future 

changes in delivering education. 

Ensuring they are flexible and adaptable, Improvisational space (in and outside). 

 
Figure 5. 51 school Organization. "Researcher (2010)". 
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5 .2.2.5 Buildings 

 For making form, massing and appearance work together, we addressed 

the following questions: Is there a coherent design idea that relates plans, sections 

and elevations? Is the building‟s form and massing appropriate to the site? Does the 

massing create well-proportioned internal and external spaces? Do the elevations 

reflect the design concept to create an inspiring building? Is the building good 

architecture in its own right? Do the materials contribute positively to the quality of 

the scheme? Will the fabric of the buildings be durable and easy to maintain?  

Therefore, we worked on the following points: 

1.Concept 

2. Form and massing 

3. Appearance 

4.Construction and materials 

 
Figure 5. 52 The same Building in most of Egyptian schools."Researcher (2006)" 

The new building after Earthquake at 1992 is same design as the old design main corridor and 

classrooms. 
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Figure 5. 53 the proposed layout is 

one school building.“Researcher 

(2010)”. 

 

Figure 5. 54 proposed layout. "Researcher (2010)" 

5.2.2.6 Interiors 

For creating excellent spaces for learning and teaching, we addressed the following 

questions: Will occupants experience variety and delight as they move around the 

school? Are circulation and social spaces inviting to students? Will the internal 

environment help students and staff to feel valued and motivated? Are learning spaces 

well proportioned and pleasant? Is the building will be working well if in full use? 

Have acoustic requirements of different spaces achieved? 

Therefore, we worked on the following points: 

1. Variety and delight 

2. High quality 

3. The building in use 

The proposed design will change the location of Workshops. At the craft center, the 

woodshop will be useful for the pubic people in the craft center. 
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Figure 5. 55 Computer lab need to be updated to attract 

people for computer courses."Researcher (2006)". 

 

 
Figure 5. 56 the new design will change the location of 

Workshops to be at the craft center. The woodshop will be 

useful for the pubic people in the craft center."Researcher 

(2006)". 

 

 

Figure 5. 57 New Classrooms is available for 

courses for community. “Middle income people 

in imbabah”.  "www.imges.google.com/imghp" 

 
Figure 5. 58 Bad desks, bad materials at windows, bad 

painting, flooring all these elements reflect bad 

classroom and bad education. "Researcher (2006)" 

 
Figure 5. 59The theater will be used for 

educational purposes, will be open to the public 

and for use by other institutions. 

"www.imges.google.com/imghp" 

 

 

Figure 5. 60   proposed MPU location, it is beside the 

main entrance. "Researcher (2010)". 

New Library 

location. 
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Figure 5. 61 The result of the library spaces one 

student in the library. "Researcher (2006)" 

 
Figure 5. 62 The library As the symbol for learning 

and education the Library, or the Space of 

Knowledge, is beside the public entrance it will be 

access from public to develop the cultural level in 

Imbabah. “sustainable school book”.   

5.2.2.7 Resources 

Sustainable Environmentally will address the following points: 

1-Orientation 

2-Ventilation 

3-Day lighting 

4-Energy and services strategies 

 

Architectural Features 

Day lighting control principles have two major requirements: directing diffuse 

daylight delivery into interior spaces and the control of electric lighting output in 

response to the available daylight.  

   An integrated approach must be conceived from the beginning of the project 

including building sitting and orientation, window and/or skylight design, and lighting 

and shading control systems design, as well as ongoing maintenance. 

   Daylight, electric lighting, and shading systems cannot be separated because day 

lighting affects electric lighting use and has the potential of introducing direct sunlight 

and glare that may be uncomfortable for building occupants.  

    This requires cooperation between architects and lighting engineers. Daylight, 

electric lighting, controls and building design features must be an integral part of the 

overall energy optimization program. 
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         Light shelves or other reflector system can be increased to two times or more. A 

light shelf is a horizontal light-reflecting overhang placed above eye-level with a 

transom window placed above it. This design, which is most effective on southern 

orientations, improves daylight penetration, creates shading near the window, and 

helps reduce window glare. Exterior shelves are more effective shading devices than 

interior shelves. A combination of exterior and interior shading devices will work best 

in providing an even illumination gradient.
1
 

 
Figure 5. 63 Natural lighting not found and that 

reflect bad lighting in the space.West Elevation 

"Researcher (2006)" 

 
Figure 5. 64 The light shelf will use only in this 

south elevation “Current case”. The new design is 

oriented to the north direction. “Researcher 

(2010)”. Figure 5. 65 This section indicates daylight 

bouncing off light shelf onto ceiling, diffusing light 

throughout the space.South Elevation. “Sustainable 

School Book”. 

5.2.2.8 Feeling Safe  

The new design is creating a secure and welcoming place  

External environment 

                                                 
1 http://continuingeducation.construction.com/article.php?L=48&C=252&P=3 
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External routes and boundaries are clear and well defined and the security strategy 

balanced with opening. 

Internal environment 

There is passive surveillance of key points in the school. 

The design of spaces allows for visibility so that they feel safe. 

 

Figure 5. 66 the visual links between external spaces, the school has control 2 in the plan. This gate can 

control access of the public into the school."Researcher (2010)" 

 

5.2.2.9 Long Life, Loose Fit 

      The design provides day-to-day adaptability for different types of learning and 

teaching in outdoor spaces and classrooms students can use for courses, education and 

the MPU space can use for general lectures or as a Gallery.   

Control for public 

people. 
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5.2.210 Successful Whole 

 

Figure 5. 67 ImbabahSuccessful Club and craft 

& cultural center and school "Researcher (2010)" 

Figure 5. 68 Imbabh Piazza is working for the club, 

school, Cultural center and that will increase the 

social relations between the users. "Researcher (2010)" 

 

Schools perform best: 

1. Halls are an appropriate size and design for their intended purpose. 

2. The school grounds have adequate space to meet all school and community 

needs. 

3. Learning resource areas are sufficient and appropriately located. 

4. The building is accessible to pupils, staff and visitors with special educational 

needs, and/or disabilities. 

5. The building is the right size for its functions. 

The school grounds have adequate space to meet all school and community 

needs. 
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    Guideline to Sustainable School Design 

 Good design for schools is both a creative process and an outcome. It should 

be responsive to the context in Egypt; be a clear expression of the requirements 

of the brief; adaptable to future needs; uses resources efficiently and delivers 

whole-life value for Egyptian youth.  

 Good design for schools is fit for purpose, soundly built and attractive to the 

students. It is about more than iconic, big budget projects in the same way that 

sustainability is about more than the mechanics of carbon reduction. 

 Sustainability for school community is a dynamic process that enables all the 

students and the community to realize their potential and improve their quality 

of life. 

 Good design is synonymous to sustainable design, addressing social equity and 

inclusion. Well-designed, low-carbon schools in good quality neighborhoods 

with local services add to the quality of life for everyone.  

 We must learn to use resources in our schools such as energy, wood, masonry 

materials, and water much more efficiently than we do at present. 

 We must turn to renewable resources such as wind and solar energy to fuel our 

society.  

Research basic findings 

This thesis addressed problems in current educational buildings in Egypt based on 

observation for contemporary educational buildings in Egypt in comparison to 

international educational buildings.  

The research approaches the sustainable school design in Egypt is based on a 

framework adopted from the 10 points criteria suggested by CABE, as well as, LEED 

guidelines. 

Leed certification system provides verification that a building or community was 

designed and built using strategies aimed at improving performance across all the 
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metrics that matter most: energy savings, water efficiency, CO2 emissions reduction, 

improved indoor environmental quality, and stewardship of resources and sensitivity 

to their impacts. 

Finally, the research applied CABE 10 points in the research case study, that the 

research needs to change the public sector in Egypt. 

The research concludes that: 

 Creating a sustainable society in Egypt requires many changes in our current 

practices as follows: 

 

1. A sustainable human society will have to comply with social principles, which 

mean that in order for Egyptian Schools to become sustainable buildings, the 

home to be linked to community needs, and must learn to use resources such as 

energy, wood, masonry materials and water much more efficiently.  

 

2. Sustainability is a dynamic process that enables all people to realize their 

potential and improve their quality of life.  

 

 

3. Sustainable School Buildings can lead the development and change the cultural 

of the people, through the school spaces like library, computer centers, courses 

in the classrooms after the school hours and sometimes workshops can be used 

from the community as craft centers. 

 

4.  Egyptian schools must turn to renewable resources such as wind and solar 

energy to fuel our society.  
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ارس الثانوي إلى مدارس مستدامهددراسه لتحويل الم  

  المشكله البحثيه :الباب الأول

يعتبر التعليم هو مقياس الحضاره و التقدم للأمم و كلما كانت الشعوب متعلمه كلما زاد تقدم الحضاره و 

الأمه ، لذلك تطوير التعليم هو تطوير للحضاره و بداية التقدم ، و لقد كانت مصر في الفترة الأقتصاد لتلك 

الاخيره تعاني من مشكلات كثيره في مجال التعليم وعدم جودة العمليه التعليميه وقلة خبرة الخريجين وعدم 

لتأخر مصر عن الركب العالمي كفاءتهم لسوق العمل و أنتشار البطالة و الاميه و الكثير من المشكلات ، أدت 

و التقدم الحضاري ، مما جعل تطوير العمليه التعليميه من أول الاهتمامات التي يجب علينا دراستها و حل 

و من أكبر المشكلات للعمليه التعليميه هي  .مشكلاتها لنبدأ التطوير و لنبدأ أولى خطوات النهضه التعليميه

م الأشياء التي تحتاج إلى تطوير و معالجات تساعد على تشغيله بكفاءه و المبنى التعليمي الذي يعتبر من أه

  .إيجابيه لتطوير العمليه التعليميه

فقط من % ٣٥و لقد تمت دراسة المباني التعليميه في مصر و كانت المباني الصالحه للعمليه التعليميه حوالي 

  .يميه الخاصه صالحه للعمليه التعليميهمن المباني التعل% ٨١جملة المباني الدرسيه الحكوميه بينما 

و من خلال الدراسه للمباني العالميه وجد أن المدارس المستدامه هي أنجح نموذج لتطوير المباني التعليميه و 

هي النموذج العالمي لتطوير المدارس و  المجتمع معا و هي ما نحتاجه في مصر تطوير المدارس و تفعيلها 

  .طالب و المجتمع من حوله لتبدأ أولى خطوات التقدم و الحضارهمع المجتمع لتؤثر على ال

  المدارس المستدامه :الباب الثاني

أختلفت الاراء حول المدارس المستدامه في العالم هل هي المدرسه الخضراء ام هي المبني التعليمي الذي 

و كانت إجتماعات و مؤتمرات  يخدم المجتمع أم هي المدرسه التي تعمل بكفاءه أم هي الدرسه الموفره للطاقه

في جميع أنحاء العالم لتعريف الأستدامه ولكن الجميع أتفق على أنها مباني تحترم المستقبل وتساعد على التقدم 
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و من خلال الدراسه تمت دراسة المدارس . و الحضاره للعالم دون إخلال بالتوازون البيئي بعد تشغيل المبنى

  :ق الأستدامه على كل نقطه من نقاط الأستدامه وهي المستدامه و معرفة تأثير تطبي

و هي من خلال معرفة كيفية تشغيل المبنى من خلال العلاقات التصميميه و : الأستدامه التصميميه ۲-۱ 

المسارات و الفراغات التعليمه وكيفية تشغيل المدرسه بكفاءه للطلاب و المدرسين من خلال الفصول و 

  .المعامل و الأنشطه

و هي كيفية إستخدام الموارد الطبيعيه من شمس و رياح في توليد كهرباء و  :لأستدامه في الطاقها۲-۲

تسخين مياه للمدرسه ، و المعالجات البيئيه للمدرسه عندما تكون في فصل الصيف  أو الشتاء ، و لقد بدأت 

هذه الطاقه فتكون بذلك مدرسه ظهور المدارس الموفره للطاقه و التي مثلما تستهلك طاقة  المدرسه فهي تنتج 

  .محصله الطاقه فيها صفر

و إن مصر لديها موارد طاقه متعدده من شمس و هوارء و رياح كل ذلك يساعد على توفير الطاقه في 

  .المدارس المصريه و إنتاج طاقه نظيفه للمدرسه و للأماكن المحيطه

الأوقات بعد الدراسه أو في الاجازات من خلال من خلال تشغيل المدرسه في : الأستدامه في المجتمع۲-۳

جعل مطعم المدرسه يعمل ليلا للمجتمع و المعامل الكمبيوتر و المكتبه تعمل للمجتمع من خلال دورات 

تدريبيه و خلافه ، و ايضا يمكن للمدرسه ان تعمل كمتحف لتعليم الطلاب أو بها فرغات تساعد على تطوير 

 .طلابالعلاقات الأجتماعيه بين ال

من خلال إعادة إستخدام المواد التي لا نحتاجها مره أخري و أيضا توفير مواد :  الأستدامه في المواد٤-۲ 

  .البناء و إستخدام المواد الطبيعيه المحيطه بالمدرسه

و هي كيفية توفير مياه المبنى و إعادة تشغيل المياه الضائعه من حمامات السباحه و مياة  :إدارة المياه٥ -۲

وذلك سهل تطبيقه في مصر في . ، وكيفية الاستفادة من مياه البحار الزرع و الملاعبالأمطار في ري 

  .الأماكن الساحيليه مثل الأسكندريه و المدن الساحيليه المصريه
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  ارسدام في المدمستالالتصميم تطبيق معاملات  :الباب الثالث

ولقد تم في البحث دراسة تطبيق الاستدامه من خلال دراسات تمت في إنجلترا من جماعة التصميم و التخطيط 

CABE   نقاط  ۱۰و  من خلال تطبيقاتهم لمباني تعليميه متعدده  و لقد تمت قياسات المباني التعليميه على

ومن خلال الدراسه تمت . الأتجاهاتعند تطبيقها تجعل المدرسه مستدامه و تعمل بكفاءه تصميميه في جميع 

مدارس جديده بنيت  LEEDتطبيق هذه النقاط لمعرفة كيفية تطبيقها على مدارس قديمه و كيفية تطويرها و 

  .من الأساس مستدامه

و ذلك من خلال محاولة  LEED و يتم تطبيق الأستدامه في الولايات المتحده الأمريكيه من خلال قياس ال 

  .قاط يجعل المدرسه مستدامهتحقيق عدد من الن

  نماذج مدارس مستدامه عالميهه لدراسة الحال: الباب الرابع

و المدرستين  CABE من خلال الدراسه تم تحليل ثلاث نماذج لمدارس عالميه واحده تم تطيبيقها عن طريق

و لقد تم  LEED الأخرتين هما مدارس مستدامه بالولايات المتحده الأمريكيه و هما مدارس حاصله على  ال

لمعرفة كيفية تطبيق الأستدامه وللأستفاده من نقاط نجاح المدرسه عند تصميم CABE نقاط من ١٠تطبيق ال

  .مدارس جديده و كيفية التفكير في التصميم المبدئي للمدارس المستدامه

  في مصر ثانويالمدارس الامه على دتطبيق الأست :الباب الخامس

إن المدارس المستدامه ليست بجديده في مصر فالمباني الفرعونيه و المساجد الاسلاميه كانت مدارس  

مستدامه تساعد في المجتمع و تقوم بدورها التعليمي و لكننا في العصر الحديث نحتاج لتطبيق الأستدامه على 

  .حسب متطلبات العصر و تطبيقها بما يلائم القت الحالي و المستقبل

د تمت دراسه تغيير مدرستي السعيديه و إمبابه الثانويه لجعلهم مدارس مستدامه لتلائم موقعهم الحالي و و لق

  .جعلهم يتفاعلوا مع المجتمع
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تمت دراسة إدخال الجانيب الأستثماري للمدرسه لجلب موارد دخل تساعد على تطوير  :مدرسة السعيديه 

ل مشكلات الموقع و توفير خدمات له تساعد على تغيير و العمليه التعليميه و المعامل و ذلك منخلال ح

تطوير المجتمع، مثل توفير معارض و مكتبه و ساحه ثقافيه لجذب الطلاب المحيطين من الجامعات المختلفه 

للقراءه و الجلوس في مكان هادىء و ثقافي يساعد على القراءه و الاطلاع مما يكون موقع جيد يحفز على 

الثقافه ، و أستخدام معامل الكمبيوتر و المعارض  في أوقات غير الدراسه للطلاب زيادة الأطلاع و 

  .الجامعيين و المجتمع لأخذ الدورات التدريبيه و إستخدام الملاعب في غير وقت الدراسه

على المدرسه مما جعلنا من خلال الدراسه أن يكون المباني مرتبطه كلها CABEنقاط ۱۰و تمت تطبيق 

  .ليه و توفير أماكن للتعليم المفتوحبمسارات داخ

تم تطبيق فيها إضافة لما سبق مركز حرفي و قاعات ندوات ثقافيه و مكتبه مركزيه لسكان  :مدرسة إمبابه

المنطقه مما يساعدهم على وجود فرص عمل بدلا من تضييع الأوقات فيما لايفيد ومحو أمية الكثير من 

  .السكان

مخططه للمدرسه نظرا لعدم توافر أنديه رياضيه و يوجد مركز شباب  و أيضا تمت أضافة ملاعب كثيره

  .واحد فقط و لذلك كانت الساحات المركزيه الملاعب بديل جيد لممارسة المجتمع الرياضه داخل المدرسه

و بذلك يمكننا تطبيق المدارس المستدامه في مصر و تشغيلها بما يخدم المجتمع مما يخلق بيئه حضاريه 

  .إعادة التنميه و الحضارة المصريه لسابق عهدها تساعد على

  الخلاصه و التوصيات: الباب السادس

من خلال البحث تمت دارسة المدارس المستدامه و كيفية تطبيقها في العالم و كيفية الأستفاده من ذلك لتطبيق 

طه و كيفية أستغلالها و هذه النماذج في مصر و يمكننا تطبيق ذلك معماريا وهندسيا بعد دراسة الموارد المحي

 .بذلك مدارس مستدامهإدارة ذلك لصالح المدرسه و المجتمع و سكان المنطقه، لتكون 
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