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Energy savingsTechnologySystem
15-50% of pump or motor energyVariable frequency driveHVAC
5-10% HVACSmart thermostatHVAC
50-60%Smart plugPlug load
25-50%Advanced power stripPlug load
45%Advanced lighting controlsLighting
20-30% above controls savingsWeb-based lighting management  systemLighting
32 43%Switchable filmWindow shading
20 30%Smart glassWindow shading
10-25% whole buildingBASBuilding automation
5-10% whole buildingCloud-based energy information system (EIS)Analytics

Sources: Hydraulic Institute, Euro pump, and DOE2004; DOE2016b; Boss2016; GSA2012; BEEx2015; Lutron 2014;
InvisiShade2016; SageGlass2016; RavenWindow2016; Gilliland 2016
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HighInitial Cost

REVIEW OF THE EFFECT OF MODERN TECHNOLOGIES ON REDUCING THE ENERGY 
CONSUMPTION IN THE BUILDINGS AND URBAN COMMUNITIES OF EGYPT

Dr. Eng. Shukri Mohammed El Bellahy

ABSTRACT
Energy is the main drive of economic and social development; the sustainable development strategy Egypt vision

2030 gives great interest in the energy sector to enable fulfilling all requirements of sustainable development from
renewable and non-renewable energy resources. Currently, Egypt s energy needs are increasing steadily, as a result of
population and urban growth, which led to currently deficit in the production of petroleum and chemical products in
Egypt, also the building sector is the major consumer of the produced energy in Egypt. In this context, this research
aims to review and explain the effect of modern technologies on reducing the energy consumption in the Egyptian
buildings and urban communities. This research concluded the necessity to expand the use of renewable energy re-
Lecturer in department of architecture, Misr higher institute of Engineering & Technology, Mansoura. smhelbellahy@gmail.com



sources to increase its portion in Egypt energy mix, in addition to the necessity of applying the environmental design
standards of the building and its components, the smart city standards and sustainable transport to reduce the energy
consumption in the buildings, Especially when designing, implementing and issuing permits for new buildings and
plans of the new and existing cities and Villages. The research also concluded that the use of modern energy saving
technologies and the building automated management systems for building use phase is necessary, but most of them are 
still represent a high additional cost for many buildings owners and users compared to the saved energy price
Key Words: Energy saving technologies, Renewable energy, Sustainable development, Zero energy building.
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Table 4- The measured values for Special daylight autonomy (SDA), Annual sunlight Exposure (ASE) and total energy consumption (TEC) 

in the four main orientations for each light shelf design case. 

west north east south Cases 
(without 

Neighbor) 
TAE ASE SDA TAE ASE SDA TAE ASE SDA TAE ASE SDA 

160.7 50 100 84.8 0 97.3 153.1 49.3 100 168.7 33.3 100 normal 

160 43.3 96.7 85.3 0 76.7 150.1 44 91.3 164.5 33.3 100 Outside 
162.4 29.3 81.3 89.9 0 71.3 151.9 28.7 76.7 166.1 21.3 96.7 Inside 
160.4 18 80.7 90.1 0 69.3 151.3 18.7 77.3 166.3 9.3 92.7 Both side 

Table 5, present the measured visual values that 

show the efficient functioning of both side light 

shelves in all directions, especially in the south 

direction where the lowest value for over lit has 

been fulfilled in addition to the best daylight 

uniformity (SDA, ASE). 

The energy performance results for all cases (as 

shown in Table 5) proved that the light shelves did 

not cause any increase in the cooling and heating 

loads, but contributed to the reduction of these 

loads, this is contrary to what is commonly known 

about the impact of light shelf.  And this confirms 

that reliance on both side light shelves in hot arid 

zone areas does not cause a problem but it is one of 

the most appropriate solutions for light shelf 

system. 

Table 5, presents the results of a detailed classi-

fication of the total energy consumed in the four of 

graphical directions with the use of the different 

design cases for the light shelves. Such results 

confirm that the use of light shelves in the various 

designs contribute to the decrease of the total 

energy consumption, this is due to reducing the 

heating and cooling loads, even at a low rate. 

The loads of electricity has increased, even at a 

low rate for the same light shelves design cases, 

compared to its status in the base case (without 

light shelf). This is what has caused such energy 

performance, although the light shelf offers great 

opportunities in increasing natural light for interior 

spaces. But it could be the cause of complete dark-

ness and prevention of light for same areas inside 

the space. This verifies the need for the design of 

light shelves in order to achieve a balance 

regarding its role as a barrier and as a reflector of 

light. It may be the underestimation of the value of 

SDA which is causing the lack of harmony of 

daylight that leads to the dependence on electric 

lighting, which emphasizes the need for more 

modification to increase efficiency as a reflector. 
Table 5- Energy performance of the light shelf which shows the results of detailed classification of the total energy consumed for all 16 tested 

design cases. 

Total Annual 

Energy (KW/m2) 

Annual Electricity 

Load (KW/m2) 

Annual Cooling Load 

(KW/m2) 

Annual Heating 

Load (KW/m2) 
Light shelf Orientation 

168.7 2.4 160.5 5.7 Normal S 

164.4 3.3 155.4 5.6 Outside S 

166.1 4.2 156.2 5.6 Inside S 

166.3 4.3 156.3 5.6 Both sides S 

153.1 2.1 145.7 5.2 Normal E 

150.1 3.5 141.4 5.1 Outside E 

151.9 4.5 142.2 5.1 Inside E 

151.3 4.1 141.9 5.1 Both sides E 

84.8 3.7 73.4 7.6 Normal N 

85.3 5.2 72.5 7.5 Outside N 

89.9 7.8 74.5 7.4 Inside N 

90.1 8.0 74.6 7.4 Both sides N 

160.7 2.9 150.8 6.9 Normal W 

160.0 5.7 147.5 6.7 Outside W 

162.4 7.0 148.6 6.7 Inside W 

160.4 5.9 147.7 6.7 Both sides W 

6- CONCLUSION  
The study results have proved the efficiency of 

light shelf systems in hot arid zone areas, but 

special care has to be delivered regarding the 

design in order to improve the daylight perfor-

mance within large spaces with deep depths as 

open administrative spaces in addition to reducing 

the energy consumption. Also, the light shelf 

system did not contribute to the increase in heating 

energy.  

In South, West and East, the external light shelf 

reflects light more than the internal light shelf 

does. But it does not prevent all direct Solar rays, 

whereas the combination of both external and 

internal light shelves leads to significant contribu-

tion to the uniform distribution of light with the 

best saving in energy consumption as it does not 

cause in this case any loss or heat gain as was 

common before. 
We can use light shelf system in any orientation 

under overcast sky conditions, but as for clear sky 

conditions, the South orientation is the best 

orientation for using horizontal light shelves, as the 
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performance efficiency achieved was 72%. While, 

when it is applied in other orientations the perfor-

mance efficiency that was achieved in Western 

orientation was 64% and in the Eastern was 62%, 

thus it must be carefully designed in order that it 

could control glare. While there is no use in using 

light shelf in north orientation, especially the 

horizontal ribs. The eastern and western orienta-

tion, light shelves allows the passage of direct solar 

rays that cause a glare problem, and, therefore, 

necessitates increasing the depth of light shelf and 
working on light shelf geometry variables as well 

as the rest of system elements in the future studies. 

The results of this study showed the benefit of 

the use of the light shelf systems in improving the 

optical environment by relying only on the basic 

components of the system which makes us expect 

better performance when integrating the light shelf 

system into other systems, such as solar screens, 

which can produce a more suitable and successful 

light shelf system with in hot arid zone conditions, 

and it is recommended by this study for future 

studies. 
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