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The electrical sector in Lebanon has been facing 

problems for years now, that residents learnt to live 

with the exacerbating power cuts. Power supply 

from private generators are common solutions. 

Several UNDP (United Nations Development 

Projects)  studies regarding the problem at hands 

have been brought forward, most recent of which is 
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have been brought forward, most recent of which is 

the installation of low carbon technologies in remote 

areas. 

The graph shows that the largest share of electricity 

is consumed by the residential sector. 

This paper aims at exploring the possible energy 

consumption reductions in residential buildings 

through applying passive techniques highlighted in 

traditional architecture. 
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Lebanon , a 10452km² country located on the 

Mediterranean sea. 

The drawing opposite shows the Lebanese map with 

its various cities and its climatic zones. 

In all zones, wind flows:

- Coast to Valley in daytime

- Valley to Coast in night time
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- Valley to Coast in night time

Sahel Alma is a coastal town located at 450m above 

sea level. It has been chosen to monitor the thermal 

performance of  a traditional residence.

Orientation, Materiality, Cross ventilation are the 

three passive strategies tested in the following paper. 
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In the above floor plan of the monitored traditional 

house, the locations for the i-buttons are marked and 

cross ventilation opportunities are shown.

The above graphs depict the room temperatures 

during the coldest and hottest days of the monitored 

period. 
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As part of the study, an affordable floor plan is introduced and the above 

mentioned strategies: Orientation, Materiality and Cross ventilation are 

tested. 

Orientation

Living spaces oriented north featured the best performance with a 28% 

reduction  

Materiality

Current construction techniques provide thermal mass through concrete, 

and introduce thermal insulation hence providing the low U-values for 
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and introduce thermal insulation hence providing the low U-values for 

better thermal performance. 

Cross ventilation

The best reduction of 49% in cooling load has been registered when cross ventilation is enabled. 
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As we get close to the year 2020, and the world target of having a certain percentage of their consumption 

renewably produced, all eyes are turning to low carbon technologies. Simple strategies are set aside for many 

reasons, one of which is evolvement of social lifestyles. 

Adaptation is becoming less and less of an option, as people would rather  use mechanical space conditioning 

than put on an additional layer of clothes. 

From the monitored data, thermal mass provided the stability in the interior environment , creating a 

separation between outside and inside. 

The simulations showed that with the contemporary life styles and smaller floor plans, a combination of  

material  (low U-values), proper orientation (living spaces in towards north ), shading systems protecting from 
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material  (low U-values), proper orientation (living spaces in towards north ), shading systems protecting from 

the sun and possibility for cross ventilation will provide 49% reduction in cooling load. 

Thank you for listening


