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Parameters relevant to learning environments  

 of Refugee Schools in the Bekaa  

-Temperature & Radiation  
 

-Air Quality 
 

-Light Conditions  
 

-Acoustic Quality 
  
-Environmental Impact 
 

-Project Goals 

    I. Survey 



Temperature and Radiation 

Cold and hot temperatures in summer and winter challenge a healthy learning environment, 
often leading to cancellation of classes. Conventional heating and cooling devices are often not 
efficient, costly and rarely available.  



Air Quality 

Confined  spaces of refugee schools often lack proper ventilation which increases the CO2 
emission in classrooms drastically. Exposure to CO2 can result in drowsiness, eye irritation, and 
inability to concentrate. Children often leave their classroom due to the poor ventilation. 



Light Conditions 

Most refugees classrooms have poor light 
conditions. Darkness and glare in classrooms 
have a negative impact on the learning 
environment. 

 



Separate classrooms are mostly divided 
by fabric sheets or light panels which 
provides no sound insulation. Students 
and teachers are often distracted from 
neighboring classrooms. 

Acoustic  Conditions 



Environmental Impact 

Ground water pollution damages eco-systems and 
contaminates the food chain. 
 
Invasive construction causes damage  to agricultural land.  
   
 



Project Goals 

Local materials 

Small footprint 

Low energy  

Good  Learning Conditions 

Environmental Friendly 
Visual comfort 

Air comfort 

Thermal comfort 

Acoustic comfort 

 

Re-usable materials 

Re-locatable 

Local materials 

Participatory  

Sustainability 



-Site climate  
 

-Design strategy 
 

-Thermal simulations  
 

-Daylight simulations 
 

-Materials & Assemblage 
  
- Passive strategies 

                   II. Design & Research 
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    Design Strategy 



          Thermal Simulation 



 

          Thermal Simulation 



          Thermal Simulation 



 

          Daylight Simulation 



Materials & Assemblage 



Passive strategies 



                      III. Implementation 



Site Preparation/ Leveling 



Earth ducts assemblage 



 

Earth ducts assemblage 



 

Earth ducts assemblages 



Earth ducts outlets  



 

Sandbag fill soil testing 



 

Sand bag filling 



 

Footings assemblage 



 

Footings  assemblage 



 

Waterproofing 



Eco-beam production for frame system 



 

Eco-beams assembling  



 

Eco-beams assembling  



 

Eco-beams assembling  



 

Frame system filling with sandbags 



 

Frame system filling with sandbags 



Plaster testing 



Plaster testing 



 

Insulation material preparation/ collection 



 

Installing roof insulation 



 

Installing roof insulation 



 

Roof structure assemblage 



Insulation material filling  



Insulation material filling  



Locals participation in implementation 



Locals participation in implementation 



Locals participation in implementation 
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