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The following survey examines the Thermal Insulation Market 

in buildings in Lebanon and covers the years 2008 through 2010. 

Twelve importers and/or manufacturers were identified as working in 

the local market (see the detailed list below). The data and figures 

mentioned in this survey come from information provided by surveyed 
businesses. 

The survey helps identifying the major characteristics and 

trends of the thermal insulation material used and/or available in 

Lebanon. Stakeholders from the public and private sectors can use this 

information to determine how best to operate in Lebanon. Important 
trends in thermal insulation for buildings include the following: 

¶ An appreciable expansion of this market with a growth rate of 

21% over the last three years. Despite that, the country lags 

behind almost all the neighboring states. 

¶ Insulation materials manufactured in Lebanon have a bigger 

market share than the imported materials. Otherwise, the 

thermal characteristics of each importer are related to different 

standards. As for manufacturers, there is no certification or 

guarantee for any characteristic except for few where a local 

specimen test was established. 

This guide was produced to sensitize the general public as well 

as professionals about the importance of thermal insulation for 

buildings, while providing the necessary information on the available 

products in the Lebanese market. 

Finally , we would like to thank the ñAgence de 

lôEnvironnement et de la Maîtrise de lôEnérgieò (ADEME France), 

as well as the Order of Architects and Engineers of Beirut ï 

Mechanical Section, without whom this survey could not be 

achieved. 
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Alphachem s.a.l. Khalil Assie Fanar 01900079 01900079 alphachm@cyberia.net.lb 

CMC Bassel Abi Chakra Boushrieh 01497416 01510132 cmc@cmclb.com 
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The construction sector is growing in a fast way, especially in 

the habitation segment. Due to this growth, this sector has 

experienced some deep modifications in terms of energy demand. 

Energy consumption has increased due to remarkable improvements 

in the overall standards of living. These changes in consumption are 

followed by a transformation of the consumptionsô 

structure for certain uses such as heating and air conditioning. 

Unfortunately, in most Lebanese houses, heating and AC are treated 

individually making every house and even every room have its own 

separate installation. And by that, the energy demands are 

increasing, meaning that if there is a big installation for buildings, or 

even for residential streets, one would be able to reduce energy 

consumption by considering a non-simultaneous factor of usage. 

To reduce the energy consumption and increase the thermal 

comfort of a house, many criteria are taken into account. In this 

document, many effective measures will be explained. Among these 

measures, there will be the installation of thermal insulation of walls, 

roofs, and floors providing the basis in order to reduce energy 

consumption of a house. 

In fact, the insulation allows consumers as well as the 

government to significantly reduce energy costs and bills. The 

results in reference (1) show that the cost-effective measures may 

reduce the thermal cooling energy needs by 23 to 41% and the 

heating energy needs by 47 to 70% according to building type and 

climatic zone. The payback time of proposed requirements in 

reference (1) will be from 2.7 to 8 years for residential buildings 

according to the climatic zone for end users. 
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The Lebanese Weather 

Lebanon has Mediterranean climate weather with about 300 

sunny days per year, but its climate varies considerably 

from one region to another. So it is divided into four climatic zones 

presented in Figure1. 

In general, it barely rains between June and September, yet in 

July and August the temperature reaches 35 °C at low altitude. 

Winters are relatively mild on the coast, but pretty rough in the 

mountains with heavy snowfall. Winter remains dotted with 

beautiful sunny days that make the ideal climate for practicing 

winter sports. In the plains, the dry summer heat takes over the cool, 

rainy winters, but the mountains enjoy a moderate climate. 

 

 

 

 

 

 

Zone 1 ï Coastal plain (littoral) 

Zone 2 ï Western Mid-Mountain  

Zone 3 ï Inland Plateau  

Zone 4 ï High Mountain 

Figure 1 : Climatic Zones for Thermal 

Standards for Buildings in Lebanon  

(Source TSBL 2005) 
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The general characteristics of the climatic zones are 

presented in Table 1. 

Climatic 

Zones 

Climatic 

Sub-Zone 
Winter  Summer Daily Gap 

1 
Coastal 

1A 
Altitude < 400 m 

Warm and short Hot and humid 

Small all year 

1B 
Altitude > 400 m 

Cold and long 
increasing with 

altitude 

Hot and Humid with 
maximum daily 
temperatures differing 
slightly from 1A 

2 
Western 

Mid 

Mountain 

No Sub-zone 
Cold and long 

Increasing with 
altitude 

Cool and Moderate 

More 
pronounced 
than the daily 

gap of Zone 1 

3 
Inland 
Plateau 

No Sub-zone 

Colder and longer 
than winter at the 
same altitude in 
zone 1 & 2 (min 

temperatures lower 

than zones 1 & 2) 

Hot and dry summer, 
but cool at night. The 
min temperatures are 
lower than zones 1 & 
2 and the max 
temperatures are 

higher. Very low 
humidity. 

In summer the 
daily gap is 
high and 
varies 
according to 

the year 

4 

High 
Mountain 

No Sub-zone Long and rigorous Cool 

Moderate to 
high in 
Eastern 
Mountain 

Table 1 : General Characteristics of climate zones and sub-zones 

(Source TSBL 2010) 

In this context, it is possible to get a better thermal comfort in 

homes while saving energy consumption for heating and cooling. To 

achieve that, a number of measures have to be applied in the aim of 

improving the thermal and energetic qualities of the building. 
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General Terminology 

Thermal conductivity ( -value) 

Thermal conductivity is the ability of materials to transmit heat 

by conduction, knowing that each material has its own thermal 

conductivity. The ɚ-value is used in order to classify materials 

according to this criterion.  It is expressed in watts per meter per Kelvin 

degree or Celsius degree (W/m.K) and represents the amount of heat in 

one square meter of material with a thickness of one meter or one cubic 

meter with a one degree temperature difference between the two faces; 

in a given time, it is a constant characteristic for each material. The 

higher the value of this coefficient, the lower the material is insulating. 

U-value  

U-value indicates the quantity of heat transferred through 1 m2 

in the outer surface of a building element with a temperature difference 

of 1°C or Kelvin (°K) between the inside and outside. The unit is the 

watt per square meter and Kelvin (W/m2.K). The smaller this value is, 

the better the thermal insulation of the component and the less heat is 
lost. 

Thermal Resistance (R value) 

The thermal resistance of a wall depends on its thermal 

conductivity and thickness. The greater the R value is (m2.K/W), the 

more the wall is insulating. We can increase the thermal resistance (R 

value) by increasing the thickness of the material. 
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Thermal diffusivity 

It is the speed at which heat flows through a material, typically 

measured in mm²/s. With a greater heat capacity and better summer 

comfort, the thermal diffusivity gets smaller. 

Thermal inertia 

The thermal inertia is the ability of a material to store heat/cold 

or to recycle them. Bioclimatic and green designs, depending on the 

climatic zone, should encourage or discourage the manufacturer to take 

advantage of this physical characteristic. For instance, in some regions, 

like Zone 1, the thermal inertia has a negative effect in residential 

buildings because it stores heat in the building during the day and 

delivers them by night, but this is not the same for all the climatic 

zones. Thermal inertia is a combination of two effects: firstly, to 

increase comfort in both winter and summer and, secondly to reduce the 

share of energy of heating and cooling. 

Thermal bridge 

Thermal bridges are places in the building envelope where there 

is a higher heat loss compared to surrounding building components. 

This is an insulation fault. It occurs when there is a gap between 

insulation materials and structural surfaces. Usually, they are located at 

the junction points of different structures; due to that, the main thermal 

bridges in a building are found at the junctions of walls and floors, 

walls and cross walls, walls and roofs, etc. They also occur each time 

there is an opening (doors, windows, etc), balcony slab of concrete, 

or reinforced concrete lintels. We distinguish the geometric thermal 

bridges such as angles and corners and thermal bridging material, in 

which a material conducts heat through the insulating layer. These are 

structural thermal bridges. These thermal bridges vary in importance 
according to the type of wall or roof (insulated or not).  
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At the design level, it is imperative to choose construction 

processes and components that reduce surface losses as much as 

possible and integrate the smallest possible losses in the junctions of 
these surfaces. 

Thermal phase shift 

It is the time required for a flow of heat to pass through a 

material. 

Steam diffusion 

The external water (rain, snow, trickle, etc) must be completely 

stopped by the walls and the roof of a building. In winter, the indoor air 

is warmer and more humid than outside, causing a steam flow which 

tends to escape through the walls outward. The steam passes mostly by 

convection with the airflow, and by diffusion it also transits through the 

walls. In summer, the migration is reversed, from outside to inside of 

the house. If the steam gets in contact with a cold element, condensation 

occurs, and with time this causes mold. This occurs in a dwelling not 

isolated and badly ventilated. 

Air sealing 

It is important for the functioning of a house in terms of energy 

efficiency that the building envelope is impermeable to air, meaning 

that there is no air exchanged between inside and outside. With regard 

to energy losses, the consequences are significant. Thatôs what justifies 

the usage of a Blower Door to measure the air tightness accurately. 

Vapor barrier 

This is a material added to prevent water vapor from 

entering the interior parts of the insulation product to prevent water 

condensation and thus causing damages to the insulation due to 

humidity. Specified wall papers and wood-based materials are used 
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as vapor barriers, set on the insulation towards the room side. It is 

essential that the vapor barrier has no holes. You can also use a vapor 
barrier for an airtight. 



www.almee.org  ALMEE  
     14 

 

Heat transfer and Thermal insulation 

Thermal insulation is defined as a material or combination of 

materials which delay and reduce the flow of heat. The insulation 

materials can be adapted to any size, shape, or surface. A variety of 

finishing touches are used to protect the insulation from mechanical and 
environmental damage and also to enhance appearance.  

In fact, heat is transferred in three ways: conduction, convection 

or radiation, (or by a combination of all three). It always moves from 

warmer to colder areas, seeking a balance. The greater the temperature 
difference, the faster the heat flows to the colder area. 

Conduction: Heat energy is passed through a solid, from 

molecule to molecule in the material. In order for the heat to be 

conducted, there should be physical contact between particles and some 

temperature difference. Therefore, thermal conductivity is the measure 

of the speed of heat flow passed from particle to particle. The rate of 

heat flow through a specific material is proportional to the difference of 

temperature between both sides of the material and to its thermal 

conductivity. 

If there is no difference 

in temperature between both 

sides of the material, no heat 

exchange takes place. In 

winter, the heat moves directly 

from all heated living spaces to 

the outdoors and to the 

adjacent unheated areas. The less the materials are thermal conductors, 

the less slow is the heat propagation. For this reason and to maintain 

comfort, the heat lost in winter must be replaced by a heating system, as 

for the heat gained in summer to be removed by a cooling system. 

Therefore, by insulating ceilings, walls, and floors, one would be able 

to decrease the amount of heating or cooling needed by providing an 
effective resistance to the flow of heat. 

Figure 2 : Heat transfer by Conduction 
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Convection: Heat energy is transferred when a heated fluid, 

gas, or liquid moves (forced or by natural movement) from one place to 

another carrying its heat with it. The rate of heat flow will depend on 

the temperature of the moving gas or  
liquid and on its rate of flow. 

 

 

 

Radiation: Heat energy is transmitted in the form of light as 

infrared radiation or simply as electromagnetic waves. This energy 

emanates from a hot body and can travel freely only through completely 

translucent media. The atmosphere, glass, and translucent materials  

transfer a significant amount of radiant heat,  

     which can be absorbed when it falls on a  

       surface. Light-colored or shiny surfaces  

       reflect more radiant heat than black or dark  

     surfaces; therefore, the former heats more  

     slowly. 

 

 

In practice, the exchange of heat in almost all the buildings is 

the result of a mixture of the three modes mentioned above, but the 

most significant mode is by conduction through walls, roofs, and floors. 

A house is made of various materials in contact with a more or less hot 

or cold temperature depending on the season, time of the day, or 

weather. If the environment of a building was constant and moderate, 

the internal temperature would be equal more or less to the external 

temperature. Yet as this is not the case, heat exchange should be 

regulated in an attempt to restore the ideal conditions of comfort. To do 

so, it is necessary to expend energy or control flows. 

Figure 3: Heat transfer 
by Convection 

Figure 4: Heat transfer by Radiation 
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Heat losses in a habitation 

Depending on the characteristics of materials, structure 

and, building envelope, there is continuous heat loss. A habitation is 

subject to different ways of heat losses. As we can see in Figure 5, heat 
loss isnôt limited to walls. Heat losses come in different forms: 

¶ Losses through the walls 

¶ Losses through the roof and floor 

¶ Losses through doors and windows 

¶ Losses due to the ventilation of the house 

¶ Losses due to thermal bridges 

In winter, in an un-insulated house, the most significant thermal 

losses are from windows and walls. In fact, the heat generated by the 

heating system finds its path to the outside through different routings as 

listed above. Otherwise, in summer, it may be necessary to lower the 

temperature inside the buildings for assuring thermal comfort. For this 

reason, cooling and drying the air can also be a major energy consumer. 

Thus, thermal insulation is highly requested to reduce energy 
consumption and heat losses or gains. 

 

 

Figure 5 : Heat losses in a Habitation (in winter) 
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Thermal insulation and Lebanese habitation 
(from history till now)  

Since ancient times, the Lebanese used to build their houses 

according to the geographical, geological landscape, considering the 

thermal insulation with the materials that were available around in the 

construction land. The stones were cut and stuck together with sand 
mixed and plaster and were built as: 

¶ Limestone wall plaster 

¶ Or as double wall filled by sand, known as ñkallinò wall 

 

 

 

 

 

 

The windows were installed along the direction of the wind and 

small openings were put high on the walls to ventilate the house.       
The roof varied by socio-economic status: 

¶ Roofing clay is a remarkable formula for the thermal insulation 

of the house by 20 to 30 cm thick, very compact. It maintains a 

pleasantly cool air in summer and retains heat in winter. 

¶ Roofing stone called "Aadseh" is a 10 cm thick river-stone, 

white sand, and white plaster mixed well and spread on a carpet 

of crushed stone framed by a thick frieze. In the summer, people 

painted this roof with lime water for the ñcooling effectò. 

¶ Red tiles roof and wood called "Kotrane". 

 

Figure 6: ñKallinò Wall 
















































































































