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Editorial

ln view of the necessity to utilize the thermal insulators in saving energy'

and determine the extent of the energy loss, two similar chambers have

been constructed on the Field ResElrcn Land which belongs to the

laboratories of the Saudi Arabian Standards Organization' Each chamber

occupies an area of 25 square meters and in{hree meters high' cement

blocks are used for the *rilt of both rooms whereas for columns and roots

reinforced concrete is used'

The study was carried out during 140511406 H and for this purpose the

items used were: two air conditioners each with a capacity of 24000.units,

two meters for recording the consumed electric energy, thermal duplexers

distributed at 12 points inside each chamber, and thermal recorders'

External temperature conditions were registered at the area covered by the

study. The outcome of the study showed that for maintaining similar

temferature in both chambers 1i.e. 
-Z+ 

degree centiglade approximalely)' 40

% from the consumed energy Was saved in the insulated rooms by using an

external thermal insulator wrth tnicrness of 50 mm for all the walls and roots

of the insular. The detailed study will clarify all aspects of the research and

the lmportance of utilizing the thermal insulators in reducing electric energy

loss.
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A studY carried out bY

The Saudi Arabian Standards Organization

lntroduction

Alt over the saudi Arabia, except in the high regions on the sanruat

tVlountain Chains, the buildings are exposed during the summer to high

temperature degrees causing-an increase in the indoor air temperature to

an extent exceeding the thermal comfort requirements for the people'

These buildings t"lriru providing the appropriate air-conditioning to reach

f"":ff:ilX?;Jflfl: 
t;li.?Ttl,sumption 

depends main,v on the dimension

of the areas meant to be-iir-conditioned. The more the difference between

the external air temperature and the desired indoor temperature incre.ases,

the more tne eneriy 
"ontr*ption 

increases exceedingly. lf we look to the

quantity of the electric energy consumed in general, we find that air-

conditioning the empty spaceJ in the buildings is estimated at 70% of the

total of the electric energy consumed during a period ot 6-7 months per

year.
Wh*r*r, this high energy consumption can be reduced to lower levels by

using thermal insulators in the buildings and the,air.conditioners' therefore,

it has been planned for carrying oui , Field Study having the following

ourDose:
a. Taking notice of the importance of using thermal insulator's materials to

keep the energy in the buiidings and how they can help reducing the

necessary consumption for the a-ir-conditioning during the summer and the

heating during the winter.
n. OetJtminin! tne extent of the economic interests so they would be useful

for:
1- The owner (the consumer)
2- The electricitY ComPanY
3- The gor"rnrnunt lproviding financial aids for the companies to keep

energy prices accessible for any consumer)

c. obtaining good data and information in order to issue saudi standard

specifications in the field of thermal insulation'

ln a view to make the research, 2 similar Chambers have been constructed:

tne t=t insulated (the walls and the roof) while the other without a thermal

insulation.
The consumption of the electric energy has been controlled for a year

January 1985- December 1(
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The adopted method

Choosing the units meant to be tested (the chambers):
The recent traditional construction method has been used. lt presents the

quality of the materials used locally along with using the method of

constiuction with reinforced iron. The units have been in a position to be

exposed to the sun rays from all sides during the day and were constructed

according to particular specifications:
- lnternal land's area: 5"5=25 square meters
- lnternal height: 3 meters
- The grounds: standard and plane concrete
- The walls. concrete molded block with a thickness of 200 mm.
- The internal - -: concrete plaster (1 concrete: 3 sand), white plastic paint.

- External - -: (the chamber without insulation) concrete plaster (1',2), white
plastic paint.
- ltne insulated chamber): insulated sheets of discharged polystyrene and

plastered by a semi-concrete material.
- The roof: reinforced concrete with a thickness of 150 mm.

- The windows: 2 for each unit of glass and aluminum with a dimension of
1*1 meter, the glass of the frosted quality with a thickness of 4 mm.

- The door. ordinary pressing wood with a dimension of 90*210 meter.

The following was used for the insulated chamber.
- The walls: frothy polystyrene sheets with a thickness of 40 mm'
- the roof: frothy polystyrene sheets characterized with high thickness of 50

mm, placed over the molding of the roof from the outside and covered with

included stones with a dimension ol 15-25 mm to avoid loosing them.

(Graph 1)

The items used and the method of obtaining the registered data

Two similar items were used to register the temperature degrees for 12 pts

to each chamber continuously over 24 hrs, in addition to a regular use of
the effort for every item to avoid any external effects on the registered data.

The pts that have been tested for every room are the foltowing:
1- External air temperature degree.
2- The air temperature degree in the room's center and on a height of 1.5

meters.
3- Temperature degree of the north internal wall's surface at the center of

the wall _ _ *-- -J
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4- Temperature degree of the north external wall's surface at the center of
the wall.
5- Temperature degree of the south internal wall's surface at the center of
the wall.
6- Temperature degree of the south internal wall's sufface at the center of
the wall.

(Graph 2)

7- Temperature degree of the western internal wall's surface under the
window.
8- Temperature degree of the western external wall's surface under the
window.
9- Temperature degree of the eastern internal wall's surface under the
window.
10- Temperature degree of the eastern external wall's surface under the
window.
11- Temperature degree of the roofs surface exposed to the sun (underthe
insulated material in the insulated chamber).
12- Temperature degree of the roof's surface from the inside.

The necessary thermal duplexers of the copper and stable constant of the
(T) quality were used. Their accuracy was tested along with the
temperature recorders to guarantee (illegible) the results and their
accuracy. An electric counter having 3 aspects for measuring the extent of
the electric consumption in KWhr was used for every chamber. As to the
air-conditioning units, they were chosen of the common used quality
(window unit) with a capacity of 24000 (British thermal unit)/ hr with an
automatic regulator of the temperature degree. A temperature degree of 0
degree centigrade for each chamber was kept. The results registered were
obtained for the amount of the electric consumption per day. The external
weather's changes were determined with an analysis of the temperature
degree registered monthly for every chamber,
The results were covered for a year to include the summer and winter
starting from January 1985 to December 1985.

(Graph 3)
(Graph 4)
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Temperature degree of the walls:
The graphs (1'4) show a clear comparison between the internal and
external polnts on the walls surfaces of both, the insulated and non
insulated chambers as registered on August 3, 1gg5.

. graph (1)
It clarifies the temperature degrees registered on the west side of the wall of
both chambers. The graph's anaiysis shows that the temperature degrees
at an early time do not differ too much from each other toi notfr chambers.
When the external wall is exposed to the direct sun rays, the temperature
degree of the insulated wall's surface increases to 54 degree centigrade
more than the increase of the temperature degree of the non insulated wallthat reaches 45 degree centigrade becausJ of the influence of thermal
resistance quality for the insulated materia! over the external surface. Thisshall lead to the accumulation of the temperature degrees and their
increase over the external plaster layer avoiding the circulation of the
temperature to the internal part of the wall.
As to the surface of the western external wall of the non insulated chamber,
a big part of the temperature moves into the concrete block having a big
capacity of storing_a big quantity of it so that the temperature degreJ of the
surlace reaches 45 degree centigrade at 4;00 Pl\/. We also notile that the
external plaster Iayer on the surface of the insolated material shines the
temperature acquired to the outside on an average higher than the non
insulated wall because of the limited temperature itorage capacity of the
insolated material. This process keeps on all night long until tt.,e 

"^ity 
hours

of the morning on the following day.
As for the western internal wall surlace for both insulated and non insulated
chambers, we find that the process completeiy difrers from what happened
to the external wall of each chamber. During the hours of the day, the
temperature degree of the western internal wall for the non insulated
chamber increases to a level higher than the one of the insulated chamber.
This is due to the insulated material that kept a steady temperature of the
internal walr at a degree higher than the temperature degiee of the air-
conditioned chamber in contrast with the non insulated chamber influenced
by the external weather's changes as a result of the temperature infiltration
in the non insulated concrete block.
Looking to the graph (1), the temperature degree
for the insulated chamber exceeds the inner air

of the internal wall surface
temperature degree by 3
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degrees centigrade. This difference goes within the scope of the reguired
thermal comfort for the individuals to perform their usual works (less than 4
degrees centigrade).

(Graph 5 &6)

As for the temperature degree of the internal wall surface for the non
insulated chamber (32 degree centigrade at 6:00 pNl), it exceeds the
temperature degree of the air by 8 degrees centigrade. This diflerence
makes the individual feel uncomfortable thermatly and desire to lower the
temperature degree of the air indoors or in another word increase (the
charge) the consumption of the electric energy.

- Graphs (2,3,4):
Show lnternal and external temperature degrees of the eastern, northern
and southern surfaces for both chambers. Therefore, we can conclude the
same results reached in analyzing the western wall in graph 1.

(Graph 7)

Te rature d ree of the waterproof layer

The waterproof layer for the non insulated chamber has been protected witha layer of 50 mm of clean stones. As for the surface of the insulated
chamber, it has been protected with frothy polystyrene sheets with a
thickness of 50mm, and covered with a limitid'layer of clean stone with a
dimension of 15-25mm.
The graph 5 shows the differences in both cases It also notes the following
When the external tem perature degree of the air at the site reaches 42
degree centigrade at 2 00 PM, the temperature degree of the waterprooflayer shall be 47 degree centig rade, which is higher than the air
temperature degree This is due to the influence of direct sun rays over the
surface while we see that the temperature degree of the waterproof
decreases to 32 clegree centigrade at 5:00 AIVI which shows a difference of
the temperature deg ree reaching 15 degree centigrade. These differences
cause cyclic thermal pres sures that rnight lead to the loss of the natural and
mechan ical specifications of the layer
As for the insulated cha mber, we see that the waterproof layer is insulated
from the direct sun rays. The temperature degrees are between 26 degree
centigrade as a minimum and 2g degree centigrade as a maximum, which
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contribute to the steadiness of this layer and its protection against the
atmospheric changes,

i
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Schedute (1)

Schedute (2)
Data (approximatety)
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case I Annual
Consumed

energy
_ (KWhr)

Saving
amount %

Highest Air-
conditioning

charge

I Saving
I amount %

Non
insulated
chamber

1 0545 = IOOVy 3.3

Insulated
chamber

6522 38 1"9 4.2

e electricity production in
the middle area

Cost of th Riyal/ KW per hr4.24

kwhCost of eth forr cothe nsumer 0.07 I/KW
of the KWhr for theCost

ernment
Riyal/KW per yio.17

combination for
producing (1) KW at the

Cost of the
power

ts turbines

2000 Riyal

air-conditioner w
capacity ot 240OO thermat units (2)

tones

Cost of an ha

capacity of 12000 thermal unrts (2)
tones

Cost of an air-conditioner with a

17AA

1200 Riyal

al

Cost of the maintenance and the
dust rts

100 Riyal/tone

meter

The tof he nage sul ated forlayer
the iswater eddeem beto 6 rSyea
e-R insu atin 25g costs du reRiya l/sq

104 Riyal/yr

The roof
The walls

Cost of t insulated materials

20 Riyal/sguare meter
30 uare meter
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Schedule (3)
saving account by using the thermat insulator (sums in Riyal)
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Cost of the
use of the
thermal
insulator

Sum
invested

in the
insulation

Saved
sum as to

the
equipment

Saved
energy

for each
year

Saved
maintenance

for each
year

No. of
the years
needed

to
recover

the
invested
money

as to the
insulation

roof Walls

500 210A 3600 500 281 2A4 4032
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lnternal tempe deqree of the roof

The graph (6) shows the temperature degrees of the insulated and non
insulated chambers. The insulated one almost keeps a steady temperature
degree reaching 27 degree centigrade during 24 hrs, within the thermal
comfort requirements (around 27 degree centigrade).
As for the non insulated chamber, the temperature degree increases to the
maximum at 4:00 PtM to reach 35 degree centigrade as a result for the
increase of the external air temperature degree to the maximum at 1:00 PIVI
and for the capacity of the rocf surface built with reinforced concrete to
store the biggest amount of temperature. A time interval of 3 hrs occurs. lt
is clear that the iack of the thermal comforl happens as a result of the
obvious difference between the air temperature degree of the chamber (24
degree centigrade) and the temperature degree of the chamber's roof (2S
degree centigrade), which causes a feeling of discomfort.

Consumption of the electric enerqv

The study carried out during a whole year (graph z) shows that the
consumption of the electric energy reached the highest point during the
month of July for each chamber. However, the weekly consumption of the
non insulated chamber exceeded the one of the insulated chamber.
The weekly consumption average during the month of July reached 240
KWhr, whereas the weekly consumption average for the non insulated
chamber during the rnonth of July reached 410 KWhr. therefore, the saving
of energy consumption is estimated at almost 40%.
The study of air-conditioning charge per hr during the day of July14, lg8s
shows that the saving resulted from the thermal insulation reachecl 1.4 KW
for the insulated chamber in comparison to the non insulated chamber.
The electric consumption reached its highest extent at 1:00 Pt\l for the
insulated chamber and at 4:00 PIM for the non insulated one. This is due to
the capacity of the non insulated building to store a big amount of
temperature that needs a higher consunrptior: of the air-conditioning charge
and to the increase of the energy loss, in contrast with the insulated building
which keeps the air-conditioning energy for a longer period, helping in
lowering the loss in electric energy.
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nce the
insulation
The study aimed at showing the saving amount as to the consumption of
the electric energy. The schedule 1 shows the amount of the consumed
charges and the saving while carrying out the study.
For making use of the study in the future planning for producing the electric
energy and distributing it to the consumers and providing it to the new
areas, some useful data were obtained to carry out an approximate analytic
study for the costs of the thermal insulator and its output fon the consumer,
the government and the electricity companies
The schedule 2 clarifies the most important of these data.
It is possibie to calculate the cost of the thermal insulator use and the
amount of the saving in the electric energy expenses from the schedules
1&2.
- The saved sum from the equipment: using a smaller air-conditioning unit
ie. 12000thermal units instead of Z4OAOthermal units,
- The saved sum from the energy= 4022 KW.0"07 Riyal.- The saved sum from the maintenance= insulating the roof + air-
conditioner maintenance.
No. of the years for recovering the invested sum =

(lnvested sum in insulat on- saved sum in equipment )
(Saved energy per yr + saved maintenance per yr)

The saving for the government / electricity companies:
considering that the air-conditioning charge has been lowered from 3.3
KWhr to 1.9 KWhr for the insulated chamber which represents a saving of
1.4 KWhr, as showed in the schedule 1&g. Therefore, it is possible to
calculate the saving amount for the government out of the schedule 2 as
following:
The cost of purchasing and producing (1) KW (gas power plants) is
equivalent to 2000 Riyat/KW.
Therefore the saving shall be:
1 .4 * 2000 = 2800 Riyal.
It is possible to save as well the alds offered by the government to the
electricity companies to lower the prices for:
O.17 " 4022 = 684 Riyal
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Conclusion

The field study showed clearly the importance of using the thermal insulator
and the extent of saving the consumpiion of the erectn:c energy by using theinsulated materials for the roof and the walls, whereas this use led toreduce the loss in the electric energy, during the summer in particular, whenthe energy consumption reaches its extLnt to air-condition the empty
spaces of the building.
Therefore, the use of the thermal insulator for all buitdings, governmental,
commercial and industrial accommodation constructions shali lead to a big
saving as to the individual and national levels. lt shall furthermore save thehuge sums due to the government in the form of aids offered to theelectricity companies to reduce the cost for the consumer and for the
national industry.
The cooperation between the Saudi Arabian Standards Organization andthe corporations and universities, as weil as the otner=govirn;entat
authorities and the consultative and industrial authorities for &rrying out as.t1dv .concerning the different materiars of the thermar iniurator,
determining their specifications and the methods for using them shall teadto save the energy in generar. Therefore, it is required to appry these
specifications and make their use accessible for all society sectors. '
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ln view af the necessity ta utilize the thermai in-
sulaicrs in saving energy. and to determine tie ex-
tent of the energy lass, twa similar chambers have
been consiructed on the Field Hesearch Land which
belongs to the laboraiories of the Saudi Arabian
Si;noards Organizaiion. Each chamber accupies an
area of 25 square meters and in three meters hlgh"

'emeni blocks are used far the waJls of boilt roonts
urltereas for calurnns and roofs reinforced.concrete is
t r< a,'l

The study was carried out during 1405/1406 ft
end ft:r this purpose the items used were: two air
condiiianers each with a capaciiy of 2^IAOA units. two
metets for recording the consumed electric enerqy,
thermal duplexers distrjbulei at l2 points inside eech
chamber, and ihermal reccrders.

External temperalure ccnditians were duly regis-
iered at the area covered by the study. The outcome
cf 'the stuCy showed that fcr maintaining similar tem_
p€raTure in both chambers (i.e, 24, centigrade ap_
proximat--iy). 10% frtm the ccnsumei enere\/ wes'say6ir in ihe instiiatec rccrfls by using an ex.!.ernal
thermal insulatcr with ihicknass /i/- 5t mm fc-r all the
waiis anc rotis cr ihe irstia:. tne ,i*taltei stuiv will

't^.ii,. .,;t -^!--^-- -i:r- -LitTt;tr cij a_<LrErrs or, /1€ rc.sceich aiid ihe inponance
cf r'iiiizing ih; tkernal ,,rs,iiercr-; iit retlttr:ino pler+rir
;.tn,'=:' ic.s:. ,;;=t';;t;-iirdi..l-=r1,.;' "
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