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Abstract 

Nowadays, many countries suffer from 

severe shortage of energy resources and 

unable to save energy. It is necessary to 

develop a strategy, to make buildings 

consume less energy and to integrate active 

and passive design techniques. Since the 

building orientation is one of the most 

important factors affecting the energy 

consumption, this paper addresses its effect 

on the amount of energy consumption within 

buildings. We employ the simulator 

"Energy-plus" to estimate the energy 

consumption, annually and during critical 

months in summer and winter. To obtain the 

best orientation for maximum energy saving, 

different orientations are tested. It is found 

that an air-conditioned building that has a 

southern facade (Face)consumes less energy. 

However, a western facade causes higher 

annual energy consumption by 26% over the 

southern facade. In the case of a two-facade 

building, the lowest energy consumption is 

obtained between the northern and southern 

orientations in Cairo, Egypt. 

Keywords: Buildings orientation, Passive 

techniques, Active techniques, Energy 

consumption, Solar Cells  

Introduction: 

Energy represents a major component in any 

country’s economy and hence it affects the 

world’s economy.   Saving energy 

consumption, especially in buildings, 

directly affects national economy. The 

shortage in the traditional energy sources 

and the early stages in using the renewable 

energy sources motivated the design of 

energy saving buildings. Many design 

treatments are developed to achieve energy 
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saving. These treatments are targeted to 

enhance the thermal performance of the 

building shell e.g. walls, ceilings, floors, and 

openings .  Many studies have tried to reveal 

the effect of the building shell components 

and its orientation on energy usage 

efficiency. Many passive and active 

strategies for energy saving are employed to 

enhance the efficiency of cooling, warming, 

ventilation and lighting. The effect of 

building shell improvement on the of energy 

consumption efficiency is extensively 

studied. This includes the techniques for 

thermal insulation for walls and ceilings and 

the techniques for openings shading, the 

type of glazing, and the window-wall ratio 

(WWR).  In addition, the building 

orientation was subject to many experiments, 

especially in cold regions. This paper 

focuses the effect of building orientation on 

the amount of consumed energy. This is 

important as the orientation is a basic factor 

that affects the exposure to sun radiations 

and hence the thermal insulation, ventilation 

and lighting. The amount of consumed 

energy in hot dry climate is calculated for 

the different orientations annually and 

during critical months in winter and summer.  

Methodology 

 

The methodology is based on the study of 

energy problem, its causes and their impacts 

on the buildings sector. In addition, we 

discuss different strategies and architectural 

solutions to reduce energy consumption in 

buildings.  The study of the effect of 

buildings’ orientations on reduction of 

energy consumption is achieved by using the 

simulation program ―Energy plus. The 

impact of different orientations on the study 

model is calculated every 15 degrees. The 

selected study area is the city of Cairo, 

Egypt. The consumed energy in summer and 

winter is monitored to get the optimum 

orientation for achieving lower energy 

consumptions inside the building. The 

energy consumed in summer and winter is 

measured during the critical months and is 

annually measured.   

There are two types of solar energy 

techniques: 

1. Active solar techniques 

2. Passive solar techniques 

Advantages: 

 Energy Efficiency 

 Environmental Impact 

 3.Comfort and Well-being 

 Architectural Design . 

 Urban Planning 

 Technological Innovations 

 Cultural and Historical Perspectives. 

 Flexibility to Climate Change 

Conclusions: 

In the hot arid zone climate like the city of 

Cairo that is the capital of Egypt, it is found 

that the building orientation has a major 

effect on the amount of the energy 
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consumed to achieve comfort for its users. 

As the building is adapted to the local 

climate, it can benefit from the surrounding 

environment and achieve users comfort.  

This will directly reflect on reducing the 

energy consumption. It is found that a 

southern facade results in the least energy 

consumption because of lower heating loads 

in winter. However, the western facade 

causes the highest annual energy 

consumption by 26% over the southern 

façade. In case of two facades for the 

building, the optimum orientation for least 

energy consumption is the NorthSouth. The 

orientation that is leaning with an angle 

ranges from 15 to 30 degrees with East 

causes slight higher consumption than the 

North-South. The orientation that leans from 

15 to 30 degrees with the West leads to 

slight higher consumption than the former. 

These two leaning directions introduce low 

rates in annual energy consumption, which 

is no more than 5% as compared to the 

North-South direction. 

In the simulated compound model (the chain 

of adjacent modeled rooms), it is found that 

the energy consumption for the facades 

North-South is lower than the energy 

consumption for the facades East-West by 

nearly10%, which is reflected on reducing 

the annual energy consumption rates by 

about 13%. 

References: 

[1] Del Curto D., Fratelli M. Edifici 

storici e destinazione museale. 

Conservazione degli edifici e delle 

opere d’arte. Progetti per il restauro e 

l’integrazione di impianti esistenti. 

Publisher: Il prato; 2010.  

[2] Directive 2010/31/EU of the 

European Parliament and of the 

Council of 19 May 2010 on the 

Energy performance of buildings.  

[3] ENCULT Project, Efficient Energy 

for EU Cultural Heritage. Seven 

Framework Program (FP7-

EeB.ENV.2010). [October 2010 – 

September 2013@.  

[4] SECHURBA Project (2008). 

Sustainable Energy Communities in 

Historic Urban Areas. Intelligent 

Energy Europe IEE-07-695 

SECHURBA.  

[5] SuRHiB Project (2011): 

Development of Technical and 

Architectural Guidelines for Solar 

System Integration in Historical 

Buildings, supported by CCEM- 

Retrofit, WP-7. SFOE [2009-2012@.  

[6] SOLNUC Project (2007): PV and 

Solar Collectors in Historical Centers. 

University of Applied Sciences and 

Arts of Southern Switzerland (SUPSI) 

by order of DT, Ufficio della Natura 

e del Paesaggio, Consiglio di Stato 

del Canton Ticino.  

[7] Schweizer Heimatshutz. Zurigo, (12 

January 2012). Press release: 

Densificare con qualità.  

[8] Swiss Federal Commission for 

Monument Preservation: Guidelines 

for the preservation of built heritage 



Journal of Management & Entrepreneurship                                                            UGC Care Group I Journal  
ISSN 2229-5348                                                                                                                  Vol-10 Issue-01 Jan 2021 

 

4 

in Switzerland. v/d|f 

Hochschulverlag AG der ETH 

Zürich, 2007.  

[9] Scognamiglio, A. Berni, F. Frontini, 

C. Polo Lopez, L. Maturi. The 

Complex Dialogue Between 

Photovoltaics and Pre-Existing: 

Starting Point for a Discussion. 

Proceedings of the 27th European 

Photovoltaic Solar Energy 

Conference and Exhibition, 

Frankfurt (2012). 

[10] R. K. Kaushik Anjali and D. 

Sharma, "Analyzing the Effect of 

Partial Shading on Performance of 

Grid Connected Solar PV 

System", 2018 3rd International 

Conference and Workshops on 

Recent Advances and Innovations in 

Engineering (ICRAIE), pp. 1-4, 2018. 

[11] R. Kaushik, O. P. Mahela, P. 

K. Bhatt, B. Khan, S. Padmanaban 

and F. Blaabjerg, "A Hybrid 

Algorithm for Recognition of Power 

Quality Disturbances," in IEEE 

Access, vol. 8, pp. 229184-229200, 

2020. 

[12] Kaushik, R. K. "Pragati. 

Analysis and Case Study of Power 

Transmission and Distribution." J 

Adv Res Power Electro Power 

Sys 7.2 (2020): 1-3. 

[13] Akash Rawat, Rajkumar 

Kaushik and Arpita Tiwari, "An 

Overview Of MIMO OFDM System 

For Wireless 

Communication", International 

Journal of Technical Research & 

Science, vol. VI, no. X, pp. 1-4, 

October 2021. 

[14] R. Kaushik, O. P. Mahela and 

P. K. Bhatt, "Hybrid Algorithm for 

Detection of Events and Power 

Quality Disturbances Associated 

with Distribution Network in the 

Presence of Wind Energy," 2021 

International Conference on 

Advance Computing and Innovative 

Technologies in Engineering 

(ICACITE), Greater Noida, India, 

2021, pp. 415-420. 

[15] P. K. Bhatt and R. Kaushik, 

"Intelligent Transformer Tap 

Controller for Harmonic Elimination 

in Hybrid Distribution 

Network," 2021 5th International 

Conference on Electronics, 

Communication and Aerospace 

Technology (ICECA), Coimbatore, 

India, 2021, pp. 219-225 

[16] R. Kaushik, O. P. Mahela and 

P. K. Bhatt, "Events Recognition and 

Power Quality Estimation in 

Distribution Network in the Presence 

of Solar PV Generation," 2021 10th 

IEEE International Conference on 

Communication Systems and 

Network Technologies (CSNT), 

Bhopal, India, 2021, pp. 305-311 

[17] Jain, B.B., Upadhyay, H. and 

Kaushik, R., 2021. Identification and 

Classification of Symmetrical and 

Unsymmetrical Faults using 



Journal of Management & Entrepreneurship                                                            UGC Care Group I Journal  
ISSN 2229-5348                                                                                                                  Vol-10 Issue-01 Jan 2021 

 

5 

Stockwell Transform. Design 

Engineering, pp.8600-8609. 

[18] Rajkumar Kaushik, Akash 

Rawat and Arpita Tiwari, "An 

Overview on Robotics and Control 

Systems", International Journal of 

Technical Research & Science 

(IJTRS), vol. 6, no. 10, pp. 13-17, 

October 2021. 

[19] Simiran Kuwera, Sunil 

Agarwal and Rajkumar Kaushik, 

"Application of Optimization 

Techniques for Optimal Capacitor 

Placement and Sizing in Distribution 

System: A Review", International 

Journal of Engineering Trends and 

Applications (IJETA), vol. 8, no. 5, 

Sep-Oct 2021. 

[20] Kumar, R., Verma, S., & 

Kaushik, R. (2019). Geospatial AI 

for Environmental Health: 

Understanding the impact of the 

environment on public health in 

Jammu and Kashmir. International 

Journal of Psychosocial 

Rehabilitation, 1262–1265. 


