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Walls of a building as the boundaries between the
interior and exterior are in concurrent encounter with

the nature and human welfare. Climate of Tabriz is

cold and dry, and thus outer walls must more particu-
larly withstand very cold and dry climate. Therefore, it
is necessary to review outer walls of a building as
boundaries between nature and human welfare. A
mosque is a space which is related to transcendental
dimensions of human being; it is expected to provide
welfare of human being as effective as possible and it
must develop self-sufficient behavior against pertain-
ing climate features. In this regard, the outer walls of
a building have a significant role in maintaining the
conditions created inside and preventing inflow of
external climatic conditions. The investigation is
based on the fact that traditional mosques develop
more desirable behaviors against thermal behaviors
due to the thick walls. Accordingly, the question is

that, how should the researcher demonstrate the

magnitude of the most appropriate thermal behavior
of walls of a traditional mosque compared to that of

their modern counterparts? Thus, the Seqat-ol-Islam

and Karim Khan mosques and the Shakelli and Amir-
al- Momenin mosques were selected to represent the

traditional and modern groups, respectively, so as to

measure their temperature loss. The whole sample
was selected from a same district of the city for indif-

ferent or minimum climate differences of external

environment. Although the temperature variations of
external and internal walls are measured but almost
similar conditions are more desirable for rational de-
duction. Accurate calculations were implemented for
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field studies. Several points of external walls were
measured to calculate temperature loss to contrast
the obtained results through deduction. This paper is
to define some figures for desirable quality of tradi-
tional buildings; greater temperature loss by about
two times is an indication of quantitative measure-
ment difference. Physical dimension of the afore-
mentioned case of thermal study and the tempera-
ture loss is proven. Therefore the investigation is
merely to measure architectural quality of the build-
ings as a definite qualitative aspect of thermo-physics.
To put is simply, it is concluded that heat losses of all
walls are calculated to demonstrate general thermal
behavior of both traditional and contemporary
mosques. Also, it is possible to demonstrate or con-
firm positive effects of the walls to maintain thermal
comfort in @ mosque. Behavior of bodies of such
structures shows that cold and dry climate of Tabriz
city compels maintenance of desirable comfort condi-
tions within the mosques by preventing influx of cold
air into them. Traditional architecture has satisfied
the users’ needs as a result of unconscious awareness
of material behaviors and utilization of convenient
materials and building walls two times thicker than
those in other climatic conditions. The user is more
comfortable in traditional mosques than the modern
ones, a fact that also demonstrates more desirable
thermal behavior of traditional mosques from numer-
ic and quantitative perspectives.
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Fig. 2: Simulation of factors affecting thermal behavior of a building (Nayak and Prajapati 2006)
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Fig. 3: Process of calculating the thermal loss of the walls
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Table 3: Temperature easurements for “Case 1” walls — Seghatoleslam mosque
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Table 4: Temperature measurements for “Case 2” walls — Karim Khan mosque
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Table 5: Temperature measurement for “Case 3” walls— Shakilli mosque
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Table 6: Temperature measurement for “Case 4” walls— Amir al-Mu’minin mosque
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Table 7: Materials evaluation and thermal resistance of external walls for “Case 1” walls—Steghatoleslam mosque
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Table 8: Materials evaluation and thermal resistance of external walls for “Case 2” walls—Karim Khan mosque
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Table 9: Materials evaluation and thermal resistance of external walls for “Case 3” walls—Shakilli mosque
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Table 10: Materials evaluation and thermal resistance of external walls for “case 4” walls—Amir al-Mu'minin mosque
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Table 11: Thermal loss calculation of the cases

A
%

2

pole (o
el ol S OBessS oMV
0AA4 £Y Yo ) YL AA g bl
YA - ACAR YV Sl bl
- - - \Y,0V ISR FINCS
LV, v 141 Y\ VA ¥y, PSR
EANY YAy YAYO 1,0 obs

U=1/R=1/1.57=0.63
AT=T2-T1=17-(-3.66)=20.66
Q=AUAT=1x0.63x20.66=13.01

Wdigas o1y ST ol juo Aanwlons £
MLAM}AJ;_Q.A).) l_ho)\.l) (51)‘)} &.”JL#.U Q\ﬁﬁ ;.Vwbzﬁ

| Lg"\'“’@" J;G\\ J},\q-)bje.,\..i rbu\)jg.,\.a uj‘ﬁ)

Y1 35w Anuwlio 31 Jools s byl 0
digad ()

350 Sl ged 53 Loyl 5l o ol S (6551 pslas
Ol s o 0L o)l S8 4 sy onl 2L3))
el 3l s 5 sl Sles S 9n a ps Sl
Al e S G0 sl Sl sl (8 8l 4
3 pb’&lh.&j doees 3 ol ol Aslie (Jle Ol e
Sl ) polan 03 5 51 i sl ol s 5 T 03 S
o ol ol s lals us ) das e olis (0 5 8
e e
Lo ged b a3 53 e sl sad slaeyldr 53 (5 S
33 e dorls onilie b 51 a8 ol 0 dslome ol

Sl Lol i dea

Ag0d Y »® > o)l.\? k5‘5)|):> )l u‘),m Q.JL:E

(u,....ng.o”),uc‘)fab..a
) /l l
0 l —
o)\_\.; a)b_; a)\.\.; a)\‘A.

ST e S

Bylas Iyl AW auwloxe 1 glaiges ¥
OBy Soms (195 Bylaa
W ged o bkl 5 (SO ol oy oLl sk
S s Lo S Sl caslas b o o5
gl Ll s S alone OF 3 54 5o slawY
G s o)l Zuaslie (L 035 g s 4 a5 i
oL s Ol o Jool 035 e sSan bt o
Vdsds 5 Oloule a4y b 58 e ool S
Camw 93 Slos M L}::.i\zbczﬂfda <=L>.u.‘ S
2 Al alons LB 5l OO Ol ol ol
o T A se O S e o5 8
s N Sllons L5 5l e Ol a1 sl
B e sl 53 5 aised ul 53 s e B S5l 55
:w\ﬁjcfiqlgjub'ub;uqu{;_;
+ Q}LA+J;.-T+ cjju+ﬁ-T+ Olowns 1 gy )l —
ol CMet i CMet o]
VO+ Y + V0 + Y +V/0+ Ve + Y Y Cubs —

We=Y+ Y+ V/0+Y +

R=d/»
R=R1+R2+R3+...4+Rn
R=0.02/0.72+5%0.2/0.7+4x0.015/0.4=1.57

Sy b ooylas Jyl e W ¢yl jo (wld

(FBL»J‘)” MJ)@AM Aigod

50 <
Ollll

a)\‘A. a)\A_; aJ\A; a)\_‘..;
s @ GJed o Bl

poln Tigad Sy 5 (o Do S 3 lnaglaz il D 5 ¥ (sla g

Fig. 4-5: Thermal loss of the walls in a traditional and a contemporary case
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Fig. 7: Thermal loss compatison in traditional and contemporary
cases
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