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The ob jec tive of this study was to as sess the ther mal per for mance and eco nomic as -
sess ment of dif fer ent types of clay and con crete ma sonry brick wall sam ples used in
build ing con struc tion. In this study, eigh teen types of clay bricks and two types of
con crete bricks were an a lyzed for ther mal per for mance. The bricks were clas si fied
and grouped based on the brick con fig u ra tion, ma te rial, and size. The anal y sis of
the re sults shows that the equiv a lent ther mal con duc tiv ity does not de pend only on
the brick ma te rial and con fig u ra tion but also on the brick thick ness. The bricks hav -
ing same con fig u ra tion and size, the equiv a lent ther mal con duc tiv ity vari a tion is
large de pend ing on the type of ma te rial used, es pe cially for con crete brick. In gen -
eral, the brick with lesser thick ness has lower con duc tiv ity as com pared to those
hav ing higher thick ness. How ever, the ef fect of brick length on equiv a lent ther mal
con duc tiv ity is in sig nif i cant. The eco nomic anal y sis showed that the in su lated clay
brick type 16 is the most eco nom i cal brick among the types of brick stud ied. More -
over, it is worth while to note that the net pres ent value  of nor mal con crete brick
(type 19) is re duced by about 45% by mak ing the con crete brick light weight (type
20).
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In tro duc tion

The build ing in dus try is a ma jor in dus try in Saudi Ara bia. Both lo cally pro cessed and
im ported build ing ma te ri als are used which range from sim ple build ing units (bricks & blocks)
to com plete hous ing units. Ma jor build ing and con struc tion pro jects were ex e cuted with out hav -
ing enough data on build ing ma te ri als and con se quently some of them have al ready shown an
alarm ing de gree of de te ri o ra tion within a short pe riod of 10 to 15 years [1]. The test ing and com -
pi la tion of prop er ties of build ing ma te ri als is a ma jor re quire ment from struc tural and ther mal
point of view of build ing de sign. The build ing ma te ri als prop er ties da ta base will en able the de -
sign ers to se lect the ap pro pri ate build ing ma te ri als and air-con di tion ing sys tems for the build ing 
de sign [2, 3]. In or der to con serve elec tric ity, ther mally ef fi cient build ing ma te ri als should be
uti lized in the con struc tion in dus try. About 75% of the to tal elec tric ity sold in Saudi Ara bia is
con sumed in build ings [4], fig. 1. Avail able data show that the to tal en ergy con sump tion
reached about 169,780 GWh in 2007. The an nual in crease in en ergy con sump tion av er aged
5.8% be tween 2000 and 2007.

AI-Hazmy [5] stud ied the three dif fer ent con fig u ra tions for build ing bricks in clud ing a 
gas-filled and in su la tion-filled cav ity. The re sults of the study showed that the move ment of air
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in side brick cav i ties causes sig nif i cant
con tri bu tion to the ther mal load. How -
ever, the in ser tion of poly sty rene bars in -
side the brick cav i ties caused re duc tion of
heat trans fer rate by a max i mum of 36%.
Del Coz Diaz et al. [6] stud ied the ther mal
trans mit tance co ef fi cient of a walls made
of Arliblock bricks. He car ried out nu mer -
i cal study and com pared the re sults with
ex per i men tal val ues. A good agree ment in 
nu mer i cal re sults was re ported with the
ex per i men tal ones. One im por tant con clu -
sion from his study was that the wall in su -
la tion de creases with cor re spond ing in -
crease in the mor tar and ma te rial
con duc tiv i ties. Also, the al ter ation of

brick con fig u ra tion af fects the heat trans fer through the bricks.
Sev eral re search stud ies have been car ried out in Saudi Ara bia which is mainly con -

cerned re lated to the mea sure ment of ther mal con duc tiv ity of lo cally man u fac tured ther mal in -
su la tion [7-9]. The ther mal con duc tiv ity mea sure ment of ma sonry bricks is less com monly re -
ported. Abdelrahman et al. [10] and Al-Hadhrami and Ahmad mea sured ther mal con duc tiv ity of 
some of the com monly used bricks man u fac tured lo cally in Saudi Ara bia us ing a guarded hot
plate [3]. Al-Hadhrami and Ahmad reported that the use of in su lat ing mor tar in build ing walls
in creases the ther mal re sis tance com pared to that of the walls pre pared with or di nary con crete
mor tar. The anal y sis of their re sults also showed that the ad di tion of in su la tion ma te rial ei ther
within the ma sonry brick mix to make the brick more light weight or through fill ing in su la tion
ma te rial into the holes of ma sonry bricks in creases the ther mal re sis tance sig nif i cantly.

The pres ent work is an ex ten sion of the pre vi ous work [3] car ried out by the au thor for
ther mal per for mance as sess ment of the bricks. The pur pose of the pres ent study is to as sess the
ther mal per for mance and eco nomic as sess ment of lo cally man u fac tured ma sonry con crete
bricks for the lo cal en vi ron men tal con di tions. The as sess ment in cludes study ing the ef fects of
brick con fig u ra tion, ma te rial, and size on equiv a lent ther mal con duc tiv ity (keqv).

Brick test ing pro ce dure

The same brick test ing pro ce dure
is fol lowed as that re ported in ref er -
ence [3]. A guarded hot plate that con -
forms to ASTM Stan dard C177-85
[11, 12], shown in fig. 2, was used for
the mea sure ment of equiv a lent ther -
mal con duc tiv ity un der steady-state
heat flow con di tions. The ther mal con -
duc tiv ity mea sur ing equip ment is suit -
able for test ing non-ho mo ge neous ma -
te ri als, e. g. con crete, ma sonry, wood
prod ucts, cel lu lar plas tics etc. The ac -
cu racy of the test equip ment is about

222 Ahmad A., Al-Hadhrami, L. M.: Thermal Performance and Economic Assessment of ...

Figure 1. Energy consumption for different sectors in
the Kingdom of Saudi Arabia

Figure 2. Guarded hotplate thermal conductivity
 measuring equipment



±4% of the true value of the ther mal con duc tiv ity. The equip ment is de signed to carry two sam -
ples of max i mum 15 cm thick ness. Since sam ples had more than this thick ness, a thin cal i brated
dummy sam ple was used on the up per side of the plate in or der to ac com mo date test sam ples of
larger thick ness on the lower side of the plate.

The types of wall sam ples tested are shown in figs. 3-1 to 3-10. The test sam ples of di -
men sions 61 cm ´ 61 cm were pre pared in the same way as they are as sem bled on walls. The sur -
faces of the sam ples must be flat and par al lel to min i mize con tact re sis tance be tween these two
sur faces and the cor re spond ing hot and cold plate sur faces. Due to the rough sur faces of the sam -
ples it was not pos si ble to get the flat and par al lel sur faces. An un even sur face would re sult in a
sig nif i cant tem per a ture dif fer ence be tween the hot plate and the cor re spond ing sam ple sur face. To 
over come this prob lem, the ther mo cou ple wires were fixed on both sides of the sam ple and the
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Figure 3-1. Figure of tested red clay brick types 1 
to 3
Type 1: normal hollow red clay brick;
Type 2: Type 1 with body added polystyrene
 insulation; 
Type 3: Type 1 with center holes filled
 w/polystyrene

Figure 3-2. Figure of tested red clay brick type 4

Figure 3-3. Figure of tested red clay brick type 5 Figure 3-4. Figure of tested red clay brick type 6



sur face tem per a tures were mon i tored by a
multi-chan nel pro gram ma ble datalogger at
hourly in ter vals. The arith me tic mean of the tem -
per a tures mea sured by these thermocouples on
each side was used in cal cu la tion in stead of those 
from hot and cold sur faces of the guarded hot -
plate. The sam ples were cov ered with a blan ket on both sides to have smooth con tact with the plate 
sur faces. The sam ple tem per a tures were mon i tored till steady-state con di tions were ob tained. The
equiv a lent ther mal con duc tiv ity, keqv, for the test sam ple was cal cu lated by the fol low ing equa tion:

k
Q Q d

A T T
eqv

ds

h c

=
-

-

( )

( )

where Q and Qds [W] are the heat flow through the main heater and dummy sam ple, re spec tively, 
d  [m] – the thick ness of the test sam ple, Th and Tc [°C] – the hot side and cold side test sam ple
tem per a tures re spec tively, and A [m2] – the me tered area of the heater.

En gi neer ing Equa tion Solver soft ware [13] was used to cal cu late the un cer tainty in the 
equiv a lent ther mal con duc tiv ity. The un cer tainty in equiv a lent ther mal con duc tiv ity lies in the
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Figure 3-5. Figure of tested clay brick type 7 Figure 3-6. Figure of tested clay brick type 8

Figure 3-7. Figure of tested clay brick type 9 Figure 3-8. Figure of tested clay brick types 10 to
13 [3]
Type 10: Normal hollow red clay brick; ordinary
concrete mortar;
Type 11: Type 10 with body added polystyrene
insulation;
Type 12: Type 10 with body added perlite
 insulation; 
Type 13: Type 10 with center holes filled
 w/polystyrene insulation



range from ±4.06% to 5.65% of the tested brick
sam ples. The to tal un cer tainty in equiv a lent
ther mal con duc tiv ity of the tested sam ples lies
in the range from 5.70% to 6.92%.

Re sults and dis cus sions

The ther mal per for mance as sess ment of the clay and con crete bricks, shown in fig. 3,
is dis cussed in the pres ent study in terms of con fig u ra tion, ma te rial, and size on equiv a lent ther -
mal con duc tiv ity. The tested bricks are clas si fied into four groups de tails of which are pre sented
in tab. 1. The cri te ria used for group ing the bricks were based on the con fig u ra tion of the bricks,
type of ma te rial used and size of the brick. 

The equiv a lent ther mal con duc tiv ity and ther mal re sis tance val ues of the dif fer ent
types of tested clay and con crete wall sam ples are sum ma rized in tab. 2. In the ta ble, the re sults
of our pre vi ous study [3] for clay and con crete brick types 10 to 20 are in cluded to have com pre -
hen sive ther mal per for mance anal y sis of the tested brick sam ples. The equiv a lent ther mal con -
duc tiv ity of the tested brick wall sam ples var ies be tween a min i mum of 0.262 W/mK and to a
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Figure 3-10. Figure of tested concrete brick types 
19 and 20 [3]
Type 19: Normal hollow concrete brick, ordinary
mortar,
Type 20: Type 19 with body added perlite insulation

Fig ure 3-9. Fig ure of tested clay brick types
14 to 18 [3]
Type 14: Nor mal hol low red clay brick 
in su lat ing mor tar, 
Type 15: Type 14 with cen ter hole filled
w/perlite+ce ment mix, 
Type 16: Type 14 with cen ter hole filled
w/min eral wool in su la tion, 
Type 17: Type 14 with cen ter hole filled 
w/perlite+ce ment mix, or di nary con crete 
mor tar, 
Type 18: Type 14 with cen ter hole filled
w/mineral wool, or di nary con crete mor tar

Ta ble 1. Clas si fi ca tion of bricks based on con fig u ra tion, ma te rial and size

Group De scrip tion Brick types

1 Dif fer ent con fig u ra tion and size but same ma te rial Clay brick types 4-9

2 Dif fer ent configurarion and matertial but same size Clay brick types 4, 7, 10-12, 14, 19 and 20

3 Same con fig u ra tion and size but dif fer ent materijal
Clay brick types 1-3, 10-13, 17 and 18;
con crete brick types 19 and 20

4 Dif fer ent configuraiton, size and mateial Clay brick types 1, 4 and 8
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Ta ble 2. Ther mal prop er ties for the tested red clay and con crete brick wall sam ples

Sam ple type(1) Description
Equiv a lent 

ther mal con duc tiv ity(2)

[Wm–1K–1]

Ther mal
resistane

[m2KW–1]
Comments

Type 1 (clay)
Nor mal hol low red clay brick with 
or di nary concrete mortar

0.495 0.404

Cur rent
ex per i men tal

data

Type 2 (clay)
Type 1 with body added 
poly sty rene insulation

0.473 0.423

Type 3 (clay)
Type 1 with cen ter holes filled
w/poly sty rene insulation

0.419 0.477

Type 4 (clay)
Nor mal hol low red clay brick with 
or di nary con crete mortar

0.504 0.397

Type 5 (clay)
Nor mal hol low red clay brick, 
or di nary con crete mortar

0.400 0.375

Type 6 (clay)
Nor mal hol low red clay brick, 
or di nary concrete mortar

0.338 0.296

Type 7 (clay)
Nor mal hol low red clay brick, 
or di nary con crete mor tar

0.452 0.442

Type 8 (clay)
Nor mal hol low red clay brick, 
or di nary con crete mor tar

0.378 0.397

Type 9 (clay)
Nor mal hol low red clay brick, 
or di nary con crete mor tar

0.402 0.249

Type 10 (clay)
Nor mal hol low red clay brick, 
or di nary con crete mor tar

0.382 0.524

Data taken
from 

pre vi ous
study [3]

Type 11 (clay)
Type 10 with body added 
poly sty rene insulation

0.330 0.606

Type 12 (clay)
Type 10 with body added perlite
insulation

0.348 0.575

Type 13  (clay)
Type 10 with cen ter holes filled
w/plystyrene insulation

0.339 0.590

Type 14  (clay)
Nor mal hol low red clay brick, in -
su lat ing mor tar(3) 0.347 0.576

Type 15  (clay)
Type 14 with cen ter hole filled
w/perlite+ce ment mix

0.316 0.633

Type 16 (clay)
Type 14 with cen ter hole filled
w/min eral wool insulation

0.262 0.763

Type 17 (clay)
Type 14 with cen ter hole filled
w/perliete+ce ment mix, or di nary
con crete mortar

0.389 0.452

Type 18  (clay)
Type 14 with cen ter hole filled
w/min eral wool, or di nary con crete 
mortar

0.382 0.378

Type 19
(con crete )

Nor mal hol low con crete brick, or -
di nary con crete mortar

0.976 0.402

Type 20
(con crete )

Type 19 with body added perlite
insulation

0.489 0.409

(1) See fig. 3 for graphical description of different types of brick; (2)  Uncertainty lies in the range from 5.70% to 6.92%;
(3) Samples were prepared with insulating mortar



max i mum of 0.976 W/mK, tab. 2. The brick sam ple with cen ter holes filled with min eral wool
in su la tion sheet (type 16) has the low est equiv a lent ther mal con duc tiv ity whereas the nor mal
hol low con crete brick sam ple (type 19) has the high est equiv a lent ther mal con duc tiv ity.

Ef fect of brick size and con fig u ra tion on 
equiv a lent ther mal con duc tiv ity

The ef fect of brick size and con fig u ra tion on equiv a lent ther mal con duc tiv ity of dif fer -
ent types of brick sam ples hav ing same ma te rial is pre sented in fig. 4. The fig ure shows two sets of
equiv a lent ther mal con duc tiv ity data for dif fer ent brick ma te rial. The clay brick types 4, 5, and 6
are hav ing same brick ma te rial 1 whereas 
the brick types 7, 8, and 9 have the same
ma te rial 2 but dif fer ent from that of the
ma te rial 1. It can be seen from the fig ure
that the equiv a lent ther mal con duc tiv ity
de creases with thick ness for brick ma te -
rial 1. How ever, for brick ma te rial 2, the
ther mal con duc tiv ity for 10 cm thick
brick is higher than the 15 cm thick brick. 
Hence, the bricks of thick ness 20 cm and
15 cm be long ing to ma te rial 1 have
higher ther mal con duc tiv ity as com pared
to the bricks be long ing to the ma te rial 2.
The 20 cm thick brick of ma te rial 1 has
11.5% higher ther mal con duc tiv ity as
com pared to that of the ma te rial 2 brick
(of same thick ness). This anal y sis shows
that the ther mal con duc tiv ity does not de -
pend only on the con fig u ra tion of the
brick but also on the ma te rial used for brick man u fac tur ing.

Ef fect of brick con fig u ra tion and 
ma te rial on equiv a lent ther mal 
con duc tiv ity

The ef fect of brick con fig u ra tion and 
ma te rial on equiv a lent ther mal con duc -
tiv ity of dif fer ent types of brick sam ples
hav ing same size is in ves ti gated and the
re sults are pre sented in fig. 5. The anal y -
sis is car ried out for nor mal and light -
weight clay bricks. The fig ure shows
two sets of equiv a lent ther mal con duc -
tiv ity data for nor mal clay brick types 4,
7, 10, and 14 and light weight clay brick
types 11 and 12. It can be seen from the
fig ure that the equiv a lent ther mal con -
duc tiv ity for the nor mal clay brick lies in 
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Figure 4. Equivalent thermal conductivity of clay brick
samples having same material but different
configuration and size

Figure 5. Equivalent thermal conductivity of clay brick
samples having same size but different configuration and 
material



the range from 0.347 to 0.504 W/mK with an av er age value of 0.421 W/mK whereas for the
light weight clay brick it var ied be tween 0.330 and 0.348 W/mK with an av er age value of 0.339
W/mK.  The re sults show that there is large vari a tion in the ther mal con duc tiv ity val ues of the
nor mal clay brick types. How ever, light weight clay brick types have lit tle dif fer ence in their
ther mal con duc tiv ity val ues. It is also in ter est ing to note from the fig. 5 that the nor mal clay
brick type 14 (with in su lat ing mor tar) is as good as the light weight clay brick (types 11 & 12)
from ther mal con sid er ation point of view.  This anal y sis shows that the ther mal con duc tiv ity de -
pends on the con fig u ra tion and ma te rial even though the size (thick ness) of the brick is the same.

Ef fect of brick ma te rial on equiv a lent ther mal con duc tiv ity 

The equiv a lent ther mal con duc tiv ity of dif fer ent types of brick hav ing same con fig u -
ra tion and size but dif fer ent brick ma te rial for clay and con crete bricks have been stud ied and
pre sented in fig. 6. The fig ure shows three sets of equiv a lent ther mal con duc tiv ity data for clay

brick sam ples and one set for con -
crete brick sam ples. Each set of
data is for bricks hav ing same con -
fig u ra tion and ma te rial. The anal y -
sis of the re sults shows that mak ing
the brick light weight through the
pro cess of body-ad di tion of in su -
lat ing ma te rial in the brick causes
re duc tion in equiv a lent ther mal
con duc tiv ity. Fur ther more, in su lat -
ing the brick through in ser tion of
in su la tion ma te rial into the holes of 
the bricks also re duces the ther mal
con duc tiv ity and is more ef fec tive
than the body-ad di tion of in su lat -
ing ma te rial in the brick as ev i dent
from the fig. 6 for first set of ther -
mal con duc tiv ity data for clay

brick. The type of in su lat ing ma te rial used in side the holes of the brick does not have sig nif i cant
ef fect on the ther mal con duc tiv ity as ev i dent from the third set of clay brick data. How ever, sig -
nif i cant re duc tion in ther mal con duc tiv ity is ob served for mak ing the con crete bricks light -
weight through the pro cess of body-ad di tion of in su lat ing ma te rial. The ther mal con duc tiv ity of
light weight con crete brick is re duced by about one-half of the nor mal con crete brick. This anal -
y sis shows that the bricks hav ing same con fig u ra tion and size, the ther mal con duc tiv ity vari a -
tion is large de pend ing on the ma te rial used es pe cially for con crete brick.

Ef fect of brick con fig u ra tion, size, and ma te rial 
on equiv a lent ther mal con duc tiv ity

In this sec tion, the equiv a lent ther mal con duc tiv ity of dif fer ent types of clay brick hav -
ing dif fer ent con fig u ra tion, size, and ma te rial is dis cussed in de tails. The equiv a lent ther mal
con duc tiv ity of dif fer ent types of clay brick is pre sented graph i cally in fig. 7. The fig ure shows
three types of clay brick i. e. type 1 (length = 30 cm, thick ness = 20 cm), type 4 (length = 40 cm,
thick ness = 20 cm) and type 8 (length = 40 cm, thick ness = 15 cm). The re sults show that the
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Figure 6. Equivalent thermal conductivity of clay and concrete 
brick samples having same configuration and size but different 
material



brick hav ing dif fer ent length but same
thick ness have al most the same ther -
mal con duc tiv ity al though the brick
con fig u ra tion and ma te rial are dif fer -
ent. How ever, the 15 cm thick brick
has lower ther mal con duc tiv ity as
com pared to 20 cm thick brick. In gen -
eral, the anal y sis of the re sults shows
that the brick with less thick ness has
lower con duc tiv ity as com pared to
those hav ing higher thick ness. How -
ever, the ef fect of brick length on
equiv a lent ther mal con duc tiv ity is in -
sig nif i cant.

Life cy cle cost anal y sis

An eco nomic anal y sis has been car ried to se lect the ther mally ef fi cient brick. The elec -
tri cal en ergy used (E) by the air-con di tion ing equip ment to meet the wall ther mal trans mis sion
load is cal cu lated by the pro ce dure de scribed in de tails in the lit er a ture [3, 14]. The fol low ing
equa tion [3] is used to cal cu late the net pres ent value (NPV) per square me ter of brick sur face
area:

NPV = E·PWF·EC + BC $/m2

where E [kWhm–2] is the an nual en ergy con sump tion, EC – the en ergy cost (4 cents/kWh), PWF
– the pres ent worth fac tor, and BC – the brick cost.

The fol low ing equa tion [15] is used for cal cu la tion of the pres ent worth fac tor, PWF:
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PWF = n(i + e)    for e = i

where e is the en ergy in fla tion rate (3%), i – the dis count rate (6%) and n – the life time of the
brick (30 years). The pa ram e ters used in the cal cu la tion of PWF are the same as that re ported in
the pre vi ous study [3].

The NPV ap proach is used in the pres ent study for eco nomic anal y sis as the sim ple pay -
back pe riod ig nores the in flu ence of dis count rate and cost es ca la tion. The NPV for the tested brick 
sam ples are pre sented in tab. 3. The data for brick sam ple types 11 to 20 are taken from the pre vi -
ous study [3]. The pur pose of in clu sion of the pre vi ous data in the pres ent study is to look at the
per for mance of bricks in to tal ity. It can be seen from the ta ble that the NPV lies in the range from
36.9 $/m2 (clay brick type 16) to 97.8 $/m2 (con crete brick type 19). The eco nomic anal y sis shows
that the in su lated clay brick type 16 (with cen ter holes filled w/min eral wool in su la tion) is the most 
eco nom i cal brick among the types of brick stud ied. More over, it is worth while to note that the nor -
mal con crete brick type 19 has NPV of 97.8 $/m2. Mak ing the nor mal con crete brick light weight
(type 20), the NPV is re duced to a val ues of 53.7 $/m2 i. e. re duc tion in NPV by about 45.1%. This
shows that the re duc tion in NPV of a nor mal con crete brick is very sig nif i cant by mak ing the brick
light weight.
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Fig ure 7. Equiv a lent ther mal con duc tiv ity of clay brick
sam ples hav ing dif fer ent con fig u ra tion, ma te rial, and size



Con clu sions

The ther mal per for mance as sess ment of the clay and con crete bricks is dis cussed in the 
pres ent study in terms of con fig u ra tion, ma te rial, and size. The re sults of the pre vi ous study [3]
for clay and con crete brick types are in cluded in the pres ent study to have com pre hen sive ther -
mal per for mance anal y sis of the tested brick sam ples. The fol low ing con clu sions can be drawn
from the pres ent study.
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Ta ble 3. Net pres ent value (NPV) for the tested brick sam ples

Sam ple type De scrip tion
An nual 
en ergy

[kWhm–2]

An nual 
en ergy cost

[$m–2]

An nual 
en ergy 
sav ing(1)

[$m–2]

Brick cost
[$m–2]

In crease in
brick cost(1)

[$m–2]

NPV(2)

[$m–2]
Com ments

Type 1 (clay) Normal 60.09 2.40 2.33 8.25 1.63 54.5

Cur rent
study data

Type 2 (clay)
Body added 
insulation

57.39 2.30 2.44 10.75 4.13 54.9

Type 3 (clay) Insulated 50.90 2.04 2.70 11.50 4.88 50.7

Type 4 (clay) Normal 61.15 2.45 2.29 8.25 1.63 55.3

Type 5 (clay) Normal 64.74 2.59 2.15 6.75 0.13 56.6

Type 6 (clay) Normal 82.02 3.28 1.46 5.38 –1.25 68.5

Type 7 (clay) Nor mal 54.93 2.20 2.54 8.25 1.63 50.5

Type 8 (clay) Nor mal 61.15 2.45 2.29 6.75 0.13 53.8

Type 9 (clay) Nor mal 97.50 3.90 0.84 5.38 –1.25 80.4

Type 10 (clay) Nor mal 46.33 1.85 2.88 8.25 1.63 43.9

Data taken
from

pre vi ous
study [3]

Type 11 (clay)
Body added 
insulation

40.06 1.60 3.13 9.38 2.75 40.2

Type 12 (clay)
Body added 
insulation

42.22 1.69 3.05 10.75 4.13 43.3

Type 13 (clay) Insulated 41.15 1.65 3.09 11.50 4.88 43.2

Type 14 (clay)(3) Nor mal 42.15 1.69 3.05 9.13 2.50 41.6

Type 15 (clay)(3) Insulated 38.35 1.53 3.20 12.38 5.75 41.9

Type 16 (clay)(3) Insulated 31.82 1.27 3.46 12.38 5.75 36.9

Type 17 (clay) Insulated 47.23 1.89 2.85 11.50 4.88 47.9

Type 18 (clay) Insulated 46.33 1.85 2.88 11.50 4.88 47.2

Type 19 (concrete) Nor mal 118.43 4.74 – 6.63 – 97.8

Type 20 (concrete)
Body added 
insulation

59.36 2.37 2.36 8.00 1.38 53.7

(1) Energy saving and increase in brick cost are obtained with reference to the noraml concrete brick (type 19) values. Energy 
cost is taken as 4 cents/kWh. Also, the energy and cost values are normalized to brick wall surface area

(2) NPV – Net present value or the total discounted cost (discount rate, i = 6%; eneryg inflation rate, e = 3%) over the lifetime
of the brick (n = 30 years) [3]

(3) Brick samples were prepared with the insulating mortar



· The equivalent thermal conductivity does not depend only on the brick material and
configuration but also on the brick thickness.

· The bricks having same configuration and size, the equivalent thermal conductivity
variation is large depending on the type of material used, especially for concrete brick.

· In general, the brick with lesser thickness has lower equivalent thermal conductivity as
compared to those having higher thickness. However, the effect of brick length on thermal
conductivity is insignificant.

· The economic analysis showed that the insulated clay brick type 16 is the most economical
brick among the types of brick studied. Moreover, it is worthwhile to note that the net present 
value (NPV) of normal concrete brick (type 19) is reduced by about 45% by making the
concrete brick lightweight (type 20).
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