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The following survey examineabhe Thermal Insulation Marke
in buildings in Lebanorand coversthe years 2008 througB010.
Twelve importers and/or manufacturers were identified as working
the local market (see the detailed litlow). The data and figures
mentiored in this survey come from information pros@iby surveyed
businesses.

The survey helpsidentifying the major characteristics and
trends of the thermal insulation material used andlailable in
Lebanon. Stakeholders from the public and private sectors can use
information to determine how bieto operate in Lebanon. Important
trends in thermal insulation for buildisgncludethe following

1 An appreciable expansion of thisarket with a growth rate of

in

this

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

behind almost all the neighbaog states.

1 Insulation materia@ manufactured in Lebanonabe a bigger
market sharethan the imported material®Otherwise, the
thermal characteristics of each importer @latedto different
standards. Ador manufacturersthere is no certification or
guarantee for any characteristic except feawv where alocal
specimen test was established.

This guide wasproducedo sensitizethe generapublic as well
as professionalsabout the importance dfermal insulation for
buildings, while providinghe necesary informatioron the available
products in thé.ebanesenarket

Finally, we would Ilike to thank the fAgence de
| 6 EbpnnementetdelaMd r i s e édied (ADBMENFrance),
as well as the @der of Architects and Engineers of Reirut 1
Mechanical Sectim, without whom this survey could not be
achieved.
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The constructiosectoris growing in a fast way, especially in
the habithon segmentDue to this growththis sector has
experienced some deep modificatiansterms of energy demand.
Energy consumption hascreased due teemarkableamprovements
in the overall standards diving. These changs inconsumptiorare
folowed by a transformation of t he consu
structurefor certain uses suctas heating and air conditioning.
Unfortunately in most Lebanese houseleating and AGire treated
individually making every house and even every room have its ov
separate installation. And by that, the eergy demandsare
increasingmeaning that if there g big installation for buildingsor
even for residential streetene would be able to reduce energy
consumption by considering a reimultaneous factasf usage

To reducegheenergy consumption andcrease théhermal
comfortof a house, many criteria at@ken intoaccountin this
document, many effective measures will be explaidedong these
measureshere will be the installatioaf thermal insulation oivalls,
roofs, and floorsproviding the basisin order toreduce energy
consumptiorof a house.

In fact,the insulatiorallowsconsumersas well as the
government to significantly reducenergy costand bills. The
results in referenc€l) show that the costffective measures may
reduce the hermal cooling energy needs by 23 to 41% and tk
heating energy needs by 47 to 70% according to builtlipg and
climatic zone. The paybkctime of proposed requirements in
reference(1) will be from 2.7 to 8 years for residential buildings
according totie climatic zondor end users.

mp

ne
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The Lebanese Weather

Lebanonhas Mediterranearclimateweatherwith about300
sunny dayger year, but its climate variesnsiderably
from oneregion to another. So it is divided into fourncétic zones
presented in Figel.

In general, it barely rains between June and Septelydtan,
July and August the temperature reacB&s°C at low altitude.
Winters are relatively mild on the coast, but pretygh in the
mountains with heavy snowfall. Winter remains dotted wit
beautiful sunny days that makime ideal climate for practicing
winter sports. In the plains, the dsymmer heatakes over the cool,
rainy winters, but the mountaiesjoy a moderatelimate.

Zone 1i Coastal plain (littoral)
Zone 2i Western MidMountain
Zone 3i Inland Plateau
Zone 4i High Mountain

Legend

B Zone 1l
Zone 2

W Zone 3
Zone 4

Fiure 1: Climatic Zones for Thermal
8 Standards for Buildings in Lebanon
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The general characteristics of the climatic zones are
presented in Table 1.

Climatic

Sub-Zone Winter Summer Daily Gap

1A

Altitude < 400 m Warm and short | Hot and humid

1
Coastal

Hot and Humid with | Smdl all year

1B Cold and long maximum daily
Altitude > 400 m| '"creasing with temperatures differing
altitude ;
slightly from 1A
2 More
Wes_tern No Subzone Ir?(;lgaz?r?glc\:\;i]t%l Cool and Moderate pronounceq
Mid ; than the daily
. altitude

Mountain gap of Zone 1

Hot and dry summer,
Colder and longer| but cool at night. The | In summer the
than winter at the | min temperatures are | daily gap is

InIan No Subzone same altitude _in lower than zones 1 & hig_h and
Plateau zone 1 & 2 (min | 2 andthe max varies
temperatures lowe| temperatures are according to
than zones 1 & 2)| higher. Very low the year
humidity.
Moderate to
5 high in
High No Subzone Long and rigorous| Cool
Mountain Eastern_
Mountain

Table 1 : General Characteristics of climate zones and sulzones
(Source TSBL 2010)

In this context, it is possible to get a better thercoahfort in
homes while savingnergy consumption for heating and cooling. To
achieve that, a number of measuhaveto be applied in the ai of
improving the thermal and energetic qualities of the building.

ALMEE www.almee.org 9




General Terminology
Thermal conductivity (A-value)

Thermal conductivity is the ability of materials to transmit heat
by conduction, knowing that each material has its owrrntag
conductivity. The a-value is used in order to classify materials
according to this criterion. It is expressed in watts per meter per Kely
degree or Celsius degré®//m.K) and represents the amount of heat if
one square meter of material with a thickness of one metareocubic
meter with a one degree temperatuiféecence between the two faces;
in a given timeit is a constant characteristic for each material. The
higherthe value of this coefficienthe lower the material is insulating.

n

U-value

U-valueindicates tle quantity of heatransferredthrough 1m?
in the outer surfacef abuilding element witha temperature difference
of 1°C orKelvin (°K) between the insidandoutside.The unitis the
wattper square metemdKelvin (W/m?K). The smaller this valuis,
the better théhermd insulation ofthe componerdnd the leskeatis
lost.

Thermal Resistance (R value)

The thermal resistance of a wd#pends on itthermal
conductivityand thicknessThe greater the R value isn{.K/W), the
more the wall is insutang. We can increase the thermal resistance (R
value) by increasing the thickness of the material.

1 O www.almee.org ALMEE




Thermal diffusivity

It is the speedat which heat flows through a material, tyadlg
measured in mmz2/aNith a greater heat capacignd better summer
comfort, thethermal diffusivity getsmaller.

Thermal inertia

The thermal inertia is the ability of a material to store helt/co
or to recyclethem. Bioclimatic and green desigrdepending on the
climatic zone, bould encourager discourageéhe manufactureto take
advantage of this physical characteriskor instance,n some regios,
like Zone 1, bhe thermal nertia has a negative effect in idential
buildings because istores heatin the building during thke day and
delivers them by night, but thissi not the same for all the climatic
zones. Thermal inertia isa combination of two effects:irgtly, to
increase comfort in both winter and summer,agtondly to reduce the
share of energgf heating and cooling.

Thermal bridge

Thermal bridges are placesthe building envelope where there
is a higher heat loss compared to surrounding building componer
This is an insulation fault. It occurs when there is a gap betwe
insulation materials and structural surfaces. Usually, they are locatec
the juncton points of different structures; due tfwat the main thermal
bridges in a building are found at the junctions of walls and floor
walls andcross walls, walls and roofs, efthey also occur each time
ther is an opening (doors, windows, )etbalcory slabof concrete
or reinforced concretbntels. We distinguish thgeometrigchermal
bridgessuch as anglesnd cornersandthermal bridgingnaterial,in
whicha materiaktonducts heat throughe insulating layer. These are
structural thermal bridgesihese thermal bridges vary in importance
according to the type of wall or roof (insulated or not).

ALMEE www.almee.org 1 1
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At the design level, it is imperative to choose constructio
processes and components that reduce surface losses as mug
possible and integrate the sieat possible losses in the junctions of
these surfaces.

==
QD

Thermal phase shift

It is the tme required foa flow of heatto pass through
material.

Steam diffusion

The exernal water (rain, snow, trickletg must becompletely
stopped by the walland tle roof of a building. In winter, the indoor air
is warmer and moreumid than outside, causing a steflow which
tends to escape through the walls outwdite steam passes mostly b
convectionwith the airflow; andby diffusionit alsotransitsthrough he
walls. In summer, the migration is reversed, from outside to inside |of
the house. If the steam g&b contact with a cold element, condensation
occurs,and with time thiscauses 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 meaning
that there is no air exchanged between inside and outside. With regard
to energy losseshé¢ consequences are siggaht. That 6 s what
the usage of a Blower Dotw measure the air tightness accurately.

Vapor barrier

This is a material addedto prevenwater vaporfrom
enteringthe interiorpartsof theinsuation productto prevent water
condensatioand thus causingdamage to the insulation dut®
humidity. Specified wall papersand wood-based materialare used

1 2 www.almee.org ALMEE




asvapor barries, set onthe insulatiortowards the roomside. It is
essential thathevapor barier has ndholes. You can alsouseavapor
barrig for an airtight.

ALMEE www.almee.org 1 3




Heat transfer and Thermal insulation

Thermal insulation is defined as a mé&ekor combination of
materials which delay and reduce the flow of healhe insulation
materials can be adapted to any size, shapsurface. A variety of
finishing touchesre used to protect the insulation from neagbal and
environmental damagendalsoto enhance appearance.

In fact, heat is transferred ithree ways: congttion, convection
or radiation, ¢r by a combination of all thrgelt always mees from
warmer to colder areas, seeking a balance. The greater the temperature
difference, the faster the heat flows to the colder area.

Conduction: Heat energ is passed through a solid, from
molecule to molecule in thenaterial. In order for the heab tbe
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 materialproportional tadhe difference of
temperaturebetween bothsides of the materialand to its thermal

conductivity. ,x \

If there is no difference| N | il p
in temperature between bot ‘ “::Da:D\ FSF"
sides of the material, no he \ r "\
exchange takes place. | ‘ \ -
winter, the heat moves doty | [_7_7{_7_,__,_,-fr_;_—:;_*jj:_iiiiifi-——J
from all heated living spaces to D T _
gure 2 : Heat transfer by Conduction

the outdoors and to the
adjacent unheated ared$e kss the materials are thermal conductors,
the lessslow is the heat propagation. For this reasand to maintain
comfort, the heat lost in winter must be replacgdtheating system, as
for the heat gard in summer tobe removed by a cooling system.
Therefore,by insulating ceilings, wallsand floors one wouldbe able
to decrease the amauof heating or cooling needdsy providing an
effective resistance to tllow of heat.
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Convection: Heat energyis transferred when a heatdidid,
gas or liquid moves(forced or by natural movemeritpm one place to
anothercarrying its heat with it. The rate of heat flow will depend o

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

—

Figure 3: Heat transfer
bv Convection

Radiation: Heat energy isransmitted in the form of lighas
infrared radiation orsimply as electromagnetic waves. This energy
emanates from a hot body and can travel freely only through completely

translucentmedia.The atmosphere, glasnd translucent materials

which canbe absdsed when it falls on a
surfaceLight-coloredor shiny surfaces
| | reflectmore radiant heat than black or dark
' /surfacestherefore the formerheatsmore

/
| slowly.

o e,
Figure 4: Heat transfer by Radiation

In practice, theexchange of heat ialmost all the buildings is
the result of a mixture of the three modes mentioned admvethe
most significant mode is by conduction through walls, spafd floors.

A house is made of various materials in contact with a more or less hot
or cold temperaturedepending on the season, time of the,day
weather If the environment of a building warstant and moderate,

the internaltemperature would be equal maoe less to theexternal
temperature. Yetas this is not the caséeat exchangehould be

regulatedn an attempt to restore the ideahditions of comfort. To do
sq it is necessary texpend energy or control flows.
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Heat losses in a habitation

Dependiy on the characteristicd materials, structure
and building envelope, there is continudosat lossA habitation is
subject o different ways of heat lossess Avecan see irFigure5, heat
lossi s nnditéd tolwalls. Heat lossesome indifferent foms:

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 anun-insulatedhousethe mostsignificantthermal
losss are fromwindows andwalls. In fact, the heagenerated by the
heating systerfinds its path to the oside through different routingss
listed above. Otherwise, in summgrmay be necessatyg lower the
temperaturensidethe buildings for assurinthermal comfortFor this
reason, coolingnd dryingthe air can also b& majorenergy consumer.
Thus thermal insulation is highly requested to reduce energy
consumption and heat losses or gain

RooF

VENTILATION

FLoor
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 landscapesidernng the

thermal insulatiorwith the materials that were available around in the

construction land The stones were cut arsuck togethewith sand
mixedand plasteandwere built as:

9 Limestonewall plaster
9 Orasdouble wall filled bysand known as fdkal

Figure 6: AKallino W

The windows were installed along the direction of the wind ar

small openings were put high on the walls to ventildie house.
The roof varied by socieconomic status:

1 Roofing clay is a remarkable formula for the thermal insulation

of the house by 20 to 3@ thick, verycompact. It maintains a
pleasantly cool air in summer and retains heat in winter.

1 Roofing stoe called "Aadseh’ls a 10 cm thick rivestone,
white sandand white plaster mixed well and spdeon a carpet
of crushed stonffamed by ahick frieze In the summeipeople

paintedthis roof with lime wat er f or t.he AfA¢c¢

1 Red tiles roof anevood called"Kotrane".
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