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ABSTRACT: This study directs attention towards New Cairo, which is one of the new urban settlements that have 

been developed around Cairo, and which is considered to be the new premium residential district of Greater Cairo. It 

is one of the third generation of cities built in Egypt to solve the housing problem. In terms of building regulations, 

many styles of buildings have appeared under these regulations but most of these buildings are poorly adapted to the 

climate conditions. Understanding the development of a sustainable community is still one of the missing links in 

Egyptian planning. There is an absence of design tools, mechanisms and decision support guidelines. This study 

investigated Egyptian building regulations and their influence upon the thermal behaviour of new buildings. An 

investigation of building regulations and field measurements have been carried out for some dwellings in New Cairo 

during autumn 2008 and summer 2009. Visual surveys were carried out to analyze the façade and constructional 

features. In addition, indoor and outdoor thermal environments were simulated using the Design-Builder software 

package. 
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INTRODUCTION  

It is becoming increasingly difficult to ignore the role of 

building regulations upon the built environment. 

Building regulations can have a significant impact upon 

the design and thermal performance of buildings. On the 

one hand, they control and limit many factors that may 

have a direct visual impact, such as building heights, 

areas, projections, proportions and openings ratio and 

façade image. On the other hand, regulations can have a 

major role in enhancing the thermal behaviour of the 

building by providing the appropriate guidelines and 

recommendations for each particular community. This 

was the motivation in issuing the Egyptian Energy 

Standards for Residential Buildings which were 

presented by the Housing and Building National 

Research Centre in Egypt in 2006. These standards relied 

on valuable studies carried out by the Centre in 2000, 

aiming to achieve a better performance and thermal 

comfort for the occupiers. However, materials and 

recommendations for these standards have not, to date, 

entered the framework of implementation. Articles of the 

Egyptian Construction Law issued in 2008 did not 

include any clause or reference to these standards, as the 

building regulations for new communities did not 

mention either materials or recommendations of the 

Egyptian Energy Standards [1]. 

 A large and growing body of literature has investigated 

building regulation from many different standpoints. 

Radhi et al. [2] studied how building energy regulations 

can improve thermal comfort for residential buildings in 

hot climate regions like the Gulf States. Hamza and 

Greenwood [3] investigated the impacts of energy 

conservation regulations upon low energy building 

design. Asdrubali et al. [4] carried out a comparison 

between a group of buildings in Italy and Spain to 

investigate the influence of energy efficiency regulations. 

Furthermore, Lwaro and Mwasha [5] reviewed building 

energy regulations and policies for energy conservation 

in developing countries with reference to the Egyptian 

case. 

 Can building regulations in new communities help to 

maintain a quality indoor environment is the question 

this paper seeks to address. The fundamental aim is to 

investigate the impact of building regulations on new 

dwellings and to test the behavior of different opening 

and overhang scenarios under Egyptian climatic 

conditions to improve the thermal behavior of new 

housing. Architects, designers and decision makers can 

be given sustainable design guidelines to enable 

appropriate solutions to be chosen at the early stages of a 

design to achieve low energy thermal comfort. 
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NEW COMMUNITIES AROUND CAIRO 

 

Overview 

The new urban settlements were developed around Cairo 

to solve many difficulties such as high density 

population, pollution, traffic and a shortage of housing 

and services. The so-called El-Tagammu' El-Khames, or 

the New Cairo community, is considered to be the 

nearest city to Cairo (see Figure 1); it became an escape 

for many of Egypt’s higher middle class and upper class 

citizens, and they have purchased luxury properties in 

many compounds and plot areas for construction away 

from the noise and pollution of Cairo. 

 

 

Figure 1: New Cairo community relative to Cairo [6]. 

 

Taking a wide overview of the dwellings in this 

community, which have been established since the mid-

1990s, one can find a clear disparity and contradiction in 

the choice of materials, colors and textures used in the 

construction and the architectural solutions for facades. 

Architects have found many architectural designs for 

dwellings and facades, despite the restrictions in plot 

areas and very prescriptive regulations. Most of these 

designs give priority to form and number of 

rooms/spaces and square meterage. They do not take into 

account building performance and environmental 

conditions to maintain a quality indoor environment.  

This study focuses on dwellings as they represent the 

main sector of this community. The intensity of solar 

radiation and the clarity of the sky are the main reasons 

for the extreme levels of heat encountered in Cairo. Field 

investigations for some of these types of dwellings have 

examined the thermal behavior of this type of building. 

Excessive heat gain occurs in buildings for long periods 

of the day and exceeds the comfort zone for the Egyptian 

climatic conditions. This result confirms the view that 

these building designs do not take in to account climate, 

site and environmental conditions to maintain a good 

indoor environment [7]. 

 The two-flats/floor building type shown in Figure 2 are 

typical of many residential properties found in this 

settlement that is why it was selected to be investigated. 

This popularity was due to many reasons. Firstly, it is 

highly popular with buyers, which encourages many real-

estate agencies to focus and repeat this model in 

marketing. The second reason is that, in terms of 

economic and investment, this model of residence can 

offer the highest number of units according to the 

building regulations (2 units in each storey, which means 

6 units in the whole building). So, if the whole building 

was belonging to one family that means the parents and 

the adult sons with their families can occupy three or 

four units, and the rest can be available for sale or rent. 

This type of dwellings is a building consisting of a 

ground floor with an area of 300 square meters and two 

typical floors with an area of 330 square meters each; all 

floors contain two identical units facing each other. The 

living space has been selected to be examined as it is the 

most attractive area for occupiers and it combines living, 

dining and entertainment activities. In addition, it is the 

most adjacent zone of the building to the main facade. 

 

 

Figure 2: Views for two/ flats building type. 

 

Construction materials 

The construction materials used are conventional 

according to the Egyptian Standards for Buildings. 

Exterior walls are made of 120 mm red brick with an 

exterior finish of 50 mm thermal plaster and paint 

(acrylic based for shirking and expanding) and a 30 mm 

thickness of cement plaster and paint for the interior 

finish. Interior partitions are of 100 mm thick red brick as 

well as 20-30 mm thickness of cement plaster and paint 

for both sides. Floors are suspended with 100 mm 

finishing thickness. Slabs are made from concrete 120-

200 mm thick according to the spans and structure 

system. Roofs are insulated with 70 mm of mineral wood 

and 20 mm damp proof. Windows are aluminum frames 

with 6 mm single layer glazing. The window to wall ratio 

is 20%. All doors are made from wood. Decorative 
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motifs and projections have been used on façades and 

around openings. 

 

Building regulations 

The New Urban Communities Authority (NUCA) was 

established as an entity to fulfil the national planning 

scheme in Egypt and enact the building regulations for 

each community. Taking a wide overview of building 

regulations for dwellings in the New Cairo community, 

one can find that building regulations are very 

prescriptive and restricted. However, there are no 

limitations for the designs of interior spaces or the shape 

of exterior facades, so it easy to observe that a vast range 

of building materials, colours and textures have been 

used. Most of the plots are around 600 square meters in 

area. Building heights are limited to two stories above 

the ground floor. There should be a buffering zone to 

separate the buildings and there are some limitations for 

shading and parapets on facades that need to be followed.   

Building regulations for the New Cairo community set 

out the rules for the owner, designer and contractor in the 

articles towards the community authority. Moreover, 

they explain in detail all the required drawings, licenses 

and permits in addition to sanctions. Some figures were 

mentioned, for example the minimum area for any room 

should be 13 square meters, each unit should contains at 

least a balcony with a minimum area of 4 square meters, 

and all shading and parapets over openings should not 

exceed 300 mm. All building materials, constructions 

and finishes should be done according to the Egyptian 

standards for construction [1]. Building regulations did 

not refer to the Egyptian energy standards for dwelling. 

A possible explanation for this might be that there is no 

valid knowledge of the appropriate technologies and 

building materials in construction standards which can be 

used to achieve the goal of sustainable buildings in 

Egypt. Furthermore, energy standards should be 

simplified and presented as sustainable design guidelines 

for each community, so that they can be followed by 

architects, designers and engineers. 

 

METHODOLOGY 

In order to analyze the impact of building regulations, a 

parametric study was carried out using some 3D models 

of two/flats building type as described earlier, Figure 3 

illustrates views for building model. The software 

package being used in this study was DesignBuilder 

version 1.8. It uses as its calculation engine Energyplus 

2.2, a powerful thermal simulation package developed by 

the US Department of Energy. DesignBuilder was 

validated by Sheta and Sharples [7] as a satisfactory 

simulation package with which to perform sustainability 

analysis and thermal assessment for dwellings in the new 

Cairo community. The credibility of the simulation 

results allows the use of DesignBuilder in many 

parametric studies.  

 

 

 

Figure 3: Some 3D models of two/flats building type in  

Design-Builder. 

 

a. Whole building showing main façade of living room. 

b. Plan of typical floor. 

c. The living room. 

A series of simulations were performed based on a real 

weather data file for Cairo. The hottest week of the year 

which represents the summer season was selected, i.e. the 

summer design week which lasts in Egypt from 26th of 

June to 2nd of July. 26th of June has been selected as a 

summer design day to represent the most extreme hot 

conditions that may occur. All building materials 

described previously were applied into the model. 

Simulations were undertaken in free running mode 

without any heating or cooling systems operating, and all 

windows are closed. A number of scenarios shown in 

Table 1 were applied. Window to wall ratio (WWR), 

overhangs shading and orientation were considered. The 

mean temperature (MT) and standard deviation (SD) 

were calculated for the values obtained from each 

scenario and were compared against reference case 

values [8]. 

 

Table 1: Description of different scenarios 

 

Parameters 
Ref. 
Case 

Scen. 
1 

Scen. 
2 

Scen. 
3 

Overhangs 

shading 
No 50 mm 50 mm No 

WWR% 20 20 10 10 

 



PLEA2012 - 28th Conference, Opportunities, Limits & Needs Towards an environmentally responsible architecture Lima, Perú 7-9 November 2012 

 

 

 

Figure 4: Variation of air temperatures inside the living spaces 

for the first floor in south/west and south/east flats 

 

RESULTS AND DISCUSSION 

All living spaces in the southern facade for the whole 

building were simulated and temperature profiles for the 

ground, first and second floor were analyzed. The initial 

findings showed that living spaces for south west flats 

showed a bigger variation in temperatures compared to 

south east flats, and both exceed the upper limit of 

comfort range in Cairo that lies between 23˚C and 29˚C 

[9]. This variation has appeared in all floors and was 

clearly noticed in the ground floors, which can be 

interpreted as a result of the sun’s path during the 

summer and afternoon heat gains occurring on this side 

of the building lasting from noon to sunset for at least 6 

hours a day.  

Findings show that the average inside temperature can be 

reduced by using and increasing the limit of overhang 

shading and by decreasing window to wall ratio. As can 

be seen from Table 2, implementing the second scenario 

on the ground floor can reduce the mean internal 

temperature in the west flat by 1.4ºC (-4.7%) and in the 

east flat by 1.1ºC (-3.8%) compared against the reference 

case. It decreases the mean maximum temperature by 1.6 

ºC (-5.7%) for the west flat and by 1.1ºC (-3.8%) for the 

east flat. Moreover, it increases the mean minimum 

temperature by 1.1ºC (3.7%) for the west flat and by 

0.6ºC (2.3%) for the east flat. For the first floor, the 

second scenario can reduce the mean internal 

temperature in the west flat by 1.2ºC (-3.6%) and in the 

east flat by 1.0ºC (-3.2%), and it decreases the mean 

internal temperature in the second floor by 1.1ºC (-3.2%) 

for the west flat and by 1.0ºC (-2.7%) for the east flat 

comparing against reference case. Figure 4 illustrates 

temperature variation inside the living spaces for the 

south facing building and Figures 5 and 6 show the 

results of parametric study for the ground and first and 

floors.  

 

Figure 5: Results of parametric study for the ground floor. 

 

 
Figure 6: Results of parametric study for the first floor. 

 

Taken together, building regulations in the new 

residential communities in Egypt still need more 

investigation, especially low rise buildings within two 

storeys, which represents the majority of the residential 

sector in the new communities. Building regulations 

should contain more specific information about openings 

ratio and overhangs shading for the main facades and 
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great care must be taken for the treatment of the south 

west façade. Future work will concentrate on more 

detailed simulation for different scenarios of ventilation, 

thermal transmittance (U-value) and thermal admittance 

(Y-value) of external walls to improve the thermal indoor 

quality for this type of building. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

This study has examined the thermal behavior of a 

particular type of building in the New Cairo community. 

Increasing the overhangs shading limit and narrowing 

down the window to wall ratio for the southern façades 

can really have a significant effect in reducing indoor 

temperature under the Egyptian climatic conditions. 

These results confirm that building regulations need to 

provide more information about openings ratio and 

overhangs shading. Finally, this paper identifies the need 

for intensive thermal analysis of this type of dwelling in 

the New Cairo community. Building regulations should 

give clear guidelines to enable appropriate solutions to be 

chosen at the early stages of a design to achieve low 

energy thermal comfort. 
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Table 2: Results of the mean temperature for all scenarios compared against the ref. case 

 
PARAMETERS REF. CASE SCENARIO 1 SCENARIO 2 SCENARIO 3 

WEST EAST WEST EAST WEST EAST WEST EAST 

Ground floor 

 

Max Temp. 11.3% 9.5% 8.3% 7.5% 5.6% 5.7% 7.1% 7.1% 

Average Temp. 28.8 ºC 27.8 ºC -2.4% -1.9% -4.7% -3.8% -3.1% -2.5% 

Min Temp. -7.2% -7.9% -9.2% -9.2% -10.9% -10.2% -9.5% -9.3% 

First 

Floor 

Max Temp. 12.6% 10.5% 9.3% 8.1% 6.7% 6.9% 8.4% 8.1% 

Average Temp. 32.6 ºC 32 ºC -2.1% -1.9% -3.6% -3.2% -2.2% -1.9% 

Min Temp. -10.2% -8% -11.5% -9.2% -11.4% -9% -10.4% -8.1% 

Second 

Floor 

Max Temp. 13.5% 11.1% 10.4% 8.8% 7.6% 7.5% 9.5% 8.8% 

Average Temp. 33.6 ºC 33.2 ºC -2% -1.7% -3.2% -2.7% -1.9% -1.6% 

Min Temp. -11.2% -8.7% -12.4% -9.8% -11.9% -9.3% -11.1% -8.5% 

 

 
         

 


