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Abstract

This research explores the principles of Iranian architecture, specifically how it adapts to climatic conditions and
maximizes solar energy intake beyond traditional sustainability principles. The focus is on studying the central
courtyard of Qajar period schools in Shiraz and its relationship to solar radiation and shadow effects. The research
aims to answer how solar radiation intake has influenced the orientation of these schools. The methodology
involves evaluating case studies, conducting library research, and making field observations. Registered Qajar
period schools are studied, critiqued, and analyzed using analytical, deductive, and classification approaches. The
findings indicate that the most suitable orientation for Qajar period schools in Shiraz, in terms of solar radiation
intake, is a 25-degree rotation relative to the north, specifically in the northern facade of the central courtyard.
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Extended Abstract

Introduction

There are different methods to review and develop a better understanding of built spaces and
microclimate analysis of buildings is one of the powerful tools in this field. Building design using solar
energy along with attention to local climatic characteristics and materials, not only can create comfort
conditions in the artificial environment, but will also help reduce energy consumption. In terms of
formation of human conditions from a climatic perspective, four elements of temperature, humidity,
wind and radiation are influential; among these elements, temperature and humidity have a greater
impact on human comfort. One of the principles that has been considered important for better and safer
living is compliance with the prevailing climatic conditions in Iran. Therefore, paying attention to the
environmental factors governing the building can be one of the most important and most effective design
paths based on climatic conditions and ultimately lead to reduced energy consumption at many levels.

Methodology

The purpose of this research is to examine the central courtyards of Qajar period schools in Shiraz in
terms of the amount of received solar energy radiation and shadow casting of the bodies on the amount
of received radiation on the north facade of the building. The research method in this study is a
combination of evaluating registered case studies available with the method of collecting information
from library document studies and field observations. In this research, registered Qajar period schools
were reviewed and then criticized and analyzed. Then with analytical, deductive and classified
descriptions, the necessary rules were issued. This research aimed to answer the following questions:
How much did the amount of received solar radiation affect the orientation of the registered Qajar period
schools in Shiraz?

To study the bioclimatic conditions of Qajar period schools in Shiraz, statistics related to climatic factors
related to a 50-year period (1956 to 2006) were first received from the Shiraz synoptic meteorological
station and analyzed. The amount of radiation on the north facade of the central courtyard of schools
was also determined using two computational methods of cosine Stevenson and solar path drawing.

Results and discussion

In relation to solar radiation, the orientation of the building should be such that it receives the maximum
amount of energy in cold weather and the minimum amount of energy in hot weather on the main facade.
Therefore, the first step in determining such an orientation is to determine the different periods of the
year in terms of solar energy gain. Examining the diagrams related to the solar energy radiation received
on vertical surfaces at latitude 29 degrees north indicates the maximum amount of radiation on the north
facade. Given Shiraz's climatic needs calendar, the highest temperatures occur between 12 noon to 5
pm. Therefore, the hours of 12, 13, 14, 15, 16, 17 and 18 were considered as the basis for calculating
the amount of solar energy radiation on the north facade. To prevent factors affecting the amount of
solar energy radiation from increasing, their surfaces were considered without any opening, glass or
decorations. Also, due to the variety of surfaces of the central courtyards, the effect of reflection from
surrounding vertical surfaces was avoided. As mentioned, for the large number of calculations and
readability of the diagrams, schools were divided into five categories of 25, 30, 35, 40 and 45 degrees
of rotation relative to the north. Based on the methods of calculating the amounts of solar energy on the
vertical walls of a building, the amount of solar radiation on the northeast and northwest facades of each
research sample was calculated as the average radiation of the days of each month during the above
hours using the cosine Stevenson method. Considering that the orientation of the building should be
such that it receives maximum energy in cold weather and minimum energy in hot weather on the main
facade, by examining the diagrams it was observed and thus determined that at 12 noon, the amount of
solar radiation on the north facade at 45 degrees rotation is minimum in hot months and at 25 degrees
rotation is maximum in cold months; but at 2 pm, at 25 degrees rotation it is minimum in hot months
and maximum in cold months. Also, at 3, 4 and 5 pm, at 25 degrees rotation it will have minimum
reception in hot months. Therefore, based on the calculations done in the computational method, the
best courtyard angle of the sample was detected at 25 degrees rotation relative to the north based on the
amount of solar radiation received on the north facade.
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It is clear that the role of courtyard walls, compared to the floor, in increasing the building's heat gain is
considerable. Therefore, the shadow cast on the walls will have a significant effect in reducing indoor
temperatures. The amount of shadow cast by the walls around the central courtyard on the north facade
was calculated. Then the ratio of the amount of radiation received on the north wall to the total area of
that wall of the sample was calculated. Based on the findings, the similarity between the cosine
Stevenson method diagrams was observed and the issued rulings were also re-emphasized as follows:
that the north facade of the central courtyard with 25 degree rotation relative to the north has the least
solar radiation absorption in hot months and the maximum absorption in cold months among the
classifications.

Conclusion

In this research, by analyzing and examining case study samples, it was concluded that in the Qajar
period schools of Shiraz, by examining the amount of solar radiation on the north facade of the central
courtyard in case study samples, it was specified that 25 degrees of rotation relative to the north was
recognized as the best angle. The amount of shadow casting at the beginning of each month was also
examined and calculated. It was determined that the central courtyard with 25 degrees of rotation relative
to the north was the best orientation of the central courtyard in Shiraz among the schools built during
the Qajar period based on the amount of received solar radiation. It was also determined based on the
diagrams that the more the central courtyard rotates relative to the north axis, the north wall of the central
courtyard will receive more in summer.



/%H)U’/V./C‘"

A2 YF oY ke ) aylond ) 59
Iyl https://sanad.iau.ir/journal/jsae

Ry 5 Al

o lae (Jlows dgas 53 (a9 (65551 MU €L D Gl Cpatd (Budad ow )
(gos yo5 WS g (g il g, 4) 51pmd HlaB 0,90

Ol it L sl oMl oljT o123l o lome 052313 (0 lome 55 skl ¥ JLE ol

VXX o VWA o VYWY il

LRV

)] d)af]b odlaswl 9 M‘ Ja.»l).w L} LJ A.Jlf dLJa)I )] )>l5 (_5.)94) a5 G}‘)}I d)l.o..sw » bl M}JG PU‘» &S Cuwl UT P u.,.ms); ‘JJI 2
‘u““B)’ Oi‘ )'I XV .).!)f uL‘* dy.iso C)'Lz‘" O‘)ﬁl uu)l.xo (s d)l.o.xo 5 LS)U?.li. J9.o| O|9;.943 a5 4.701 61)5 dm)? L53)';l c,\.éli)a Ol}ff‘
Cnl Bl ) )3 sl G e 2 il b g sy (651 GG by e kgl Sl ol 0y93 o )lse (6380 bl (508 )
Gl sy 18 0y53 00d Cud e (55 Car p 8l dr andyss (g5l GB Ly e a8 o> algs Gl Sl onl 4 g
5 Sl slial Slalllas 51 SleMb (gglaan o5ed b 3290 5 00 € (6350 (slodisad b)) 5| oS 5 iR cnl O B gy S
Slocinog b upw Ail003)5 Jloigas 55 9 A8 s 9 485 )1 )8 )0 )90 510 0593 008 il ywjlre (g (ol 3 el Slie slaosalie
) Sl JllB 0y00 o jlie (spSCan (rcuslio & dmd o (LS eSS plo piY AT ol sanail 5 (bl (Lo
ol Jlowd &y o i o do 33 YO dyglj 0390500 ¢ yoylbo (658 10 bls Jlad dgun 13 (gdudyod (6550 (il ojljee 8L

Sl (55 o bl Gl oygd ojlie syt G s pScae 1 5lS (g0l

) 5l ylaloy93 (wylae Jlows g ;3 (gl 55 (5551 U €L, (ljue (ot (bl oyt (IF4Y) el (e ol
VA oo Gl O ojled O Jlo sl b 4 (6 )loxe dolilad ( gomndi yob AW 5 (oS 538 1,

Sy rar ali  hamed.ayali@iau.ac.ir : S wSJ1 Cuny (Jhe dobs 1 gimo dbimmn g3 .


mailto:%20mrezaei@yazd.ac.ir

VoY )L@(g A o)Lo.JB N oy 4)‘-\{‘-‘ Japwg‘_g)l-w I

dodlo

B o glons Coanlly (glalians sslas o Byl |y o bj0e] colobiad olomyl b puty &5 0381 Cappuls 55 Sl ejls 5 S cbjsel ol
Ol |y e S GBS Fo,b el I by g Kl oo daldd ol )3 dalllans 5l ) 9 355 Eoge S 0ge & gl
23 pole ylde (ol pl (oMol 080 (glome wio sl jI (S (Hosseini Alamdari et al., 2016: 53) uiS™ puore o> maix
s o Slis] 4 o g5 gl a5 Cdly dols] 55 5118 090 U sl 9 31,3 b g 5lel Bomho 0,93 ;5 nasollss (6,5 IS5 b 48 A
Olgsd b oloj 53 dwyle «zBly 5> (Bemanian et al., 1392: 15) cuul 55l dwyde el loj U g, oye3 Llgl
4B gy g (Ml pole (] 53 4 dome & 00 dewens b (S35 3 il & SIS 18y 00 IS @ drale 0jg sl (ol
Hillenbrand, ) 13,5 Jsltie s 5 S 53 oo (630055 b Yhoinl 5 03,5 05y alyldy ol (Sl b 3las ) oS o 0315 390!
o8l 35 oy g Dyl dgng 0l ddl slalad l ps (Syo dbl g wyp gl (Alisee glrogud (> b 5l .(1380: 173
glas 5 (ol Cliogas 4 x5 olyon & il (55l jl ookl b pleisls (sl cunl diej ol 3 Ul oIl 51 (S5 ol
Yaglou, ) 5,5 aalgd oS 5 (65 5) G pan LialS )3 aSlh S ool | gomae b 1 Liolwl byl s wlg3 o s o )loid s oo
s 5wl 0jlul) o 55655 olss o S sl alsma] polis ) ali asll (5,55 0 Ly o3 b S5 .(1972: 251
S g QT b | b iy 8 S gty L 4] 58 oo 1,8 Cagloy 90k (i ded 5biow pIAS o sl 5 S ]
G L 50k asb) o yaie lon e alsmact o5 5 lusl Lulyd (6,8 JS5 Lyl 53 .(Memarian, 2014: 37) 5,15 zsbaws 5
raie 9 ol ol Gtom laJae b J5 et 25,038 oyl Glall (gt Sl g g Lo polie )3 5l
5 S ilodgas Slgity olas! Coods 5 sl (gl Lilato cla ol 42338 55 i olese (Alijani, 1994: 45) ol gzl
Zare et ) cuwsl o3 oyl 5925 )3 ()l (codlil Ll b Bollad sl 48,57 )13 g5 3)90 Symal g st (S5 4abdl gl oS (ool
Buly bl s (Al sla s o5 Jo8 3 5 it ) Slgicon s 2 o o Jolys & 4255 5,011 (al., 2013: 50
Jolos it I S 85 b g ol 9355 sk Sl )b 3 51 Bpan RS 4 oxie cold )3 5 035 (ol
At g (S g oad o (oS B 2l M s 53 5l 0y93 e )3 T a9 Myt y95 SR (lise (dia ¢ oodld]
lod e e 6553 BB Ly e el w1y elte ol (635 ye bls

e 5 5 o 5 dissing
lons 035 31y e clallan 51 (s 15,5 031 25 3lpm 2 lgicsn osbie e 59 025 Pl 558 (sla sty Sl
et (ol oads aisly y 6555 (slroyg (o oyl yojlhe Y go 7oyl s ldllas I 300 (glaiaws lodls j,8 )y dyg0 (o]
g Hlo3l> 518 () 390 |y ojlae bzt Gl blo)l Oldlas jI 505 ()5 Slaibls gy (o)lde (yp 4 ohag S 4 S0
590 Jl>pll (Alghehmand et al., 2015: 6) wlaidls y duwydo din b S (glinl b (giloso (wyy g (ojlbo (wliddisS & 35 (S p

ol ot bl o)l 3 (b 631 BB (Bl S5l Gl pepada s ok
o Joi (VY] Syl 02,8 o)Ll 5 3)l90 4y Jlaiblay plsiee o)l 5 plalol alpej 5> 4Bl plonl Ciliee (slaingly (e )
3 aS ol g ol Jte o lgagol paie g5 Slyus b daly o bl Giolol dgas o] )3 a8 3903 Dl SbedS g Jgi> pb
Ol g ol Jolos aan gl lolw 9 Lls (Sl Jgol (VAAA) Sl g 0 00l (L cisles o sl Uinle] adhaie 0390
5 SR Srgiyaely ) aedyss Sy 5551 5l ookl gl culio g (IS SNl ag jglateas (Ve o F)las 0)b 0o ol
(sl st 5 3 15 o 3y50 b 3 L35S b sl s (omill polie la¥d 0395 Slale Jgis 51 oolinul b eglatsle )b
(U gy b gl ndygd (il Gla Sy (sw)p & lAllie 3 (WAY) (uggll ol nl )3 sl 03,5 ) g dle 1) (Sl iy
(Sliej (b (o) cpigly nl 5l Ban sl wlyy (lodeal o 3 il Jsbo amloe g (il dyglj dnd) s (L Ca g Caows
Slezile 13 1y (25,5 Gyas ety oyl g oty Ltalul sbrl cas caslio claylSaly sz o Golol 52 1 Canl o] 10 )3 2 yes
labgme LS )5 (VWAY) phlSan (i cusl 038 pasede |) o)l gme (2ol L (SgSe amagil 5 5,5 ool

! Olgyay
2 Oke

3 Keifa
4 Bentley



1 Sy B o)gd pojlhe (Jloud dger 53 suyo 551 GIB 8> (e o b oy 0 1 JbE

b g G sonlil puate 93 52 g lols 1) ol 5 o Jlite 5T oo (sl (Sloged ueldl 25 clsie L pylag Juad o oy
O (S5sSe 5 G bl S5 o Ll Sl eslizl g ok 5 OS] gy Bbls5 (slag s are gl (VWAY) dicke .l 005 15T
0y 0398 Ay il die) 5D (WAD) (olye 5 (WS .l adbicind ledls culie gpScus 4 lpls ddbio > Ol
9 Lsbyy comej (oiin Lallyy wedyod AU Jgal 0)lyd 393 Sl )3 gl wcuul 03508 gihae (lllae (et il slaolKun! (slaosls
5 il (gladinej ) 2udyod (55l 318 g (lidlon (glopite ol oalitiul b ady8 (B 205l 5 B (55031l (sl
25 sl (551 Ltto g owliblym o (2 roten ) didyob (6 (59 ol 48103y il 53 Jlocand gl (595 32 G 2512 e
Cunl 433 (225 b9y 4 5B gobaw p by ($5 1 e dslone & (WAF) (olonS .ol il (yoj daw g 92 )3 Y 520
g Jlo il (slaole )3 (g (65l 8l )3 jlade Jlages JSB 4 Glpl Sy sl lp ] 398 CladS (os ao
b 3 )8 g es oladlerin (g9 3)b Shlal ol b b oakaly > lasle cpScas 4 (WWAD) fuls .canl 03,8
6551 G yuna (VWAD) (g 5 305560l sl 0395 48] Cilieo wuldl 15 S (slngs5 il 5 oolitsl g (651 oo alS (5l ould
Olaleyes g Salo)S 9 saedy S G55 oz & (ITAY) 03lj g, sl 313 55 eyl Slinyge (5l 5 o (apeocanss Sl g
ol ahb 4 (VWVE) Sl canl 03,8 @) S elacssyl j1 oSl ool (ol el Kol 5 cusl wblyyy ezl
2 e gl (Phb car (los slodlotiy 5 Col 035 upts Jhged Gk I ol Cumdse dlone 5 0d)B Cusge dagil
tslo 5 Ayt (65 adlla 4,505 b (WYR+) Lwsgglls anl 03,8 @yl ol g ] Liub adsgils 55sS oldl i slalame
ol (65l jluleuia 5 (Siloped 5 olore 5 (55)9liS 53 ddyed (il (651 3 ) canl By SIS gyl I edlazal L b
208 ll s ks Jyel o)lis (WWR-)T5 g igudly sl il BT ol 51 )% (i ame (S30080b 0 23 S0y 55531 )
OB 56 (W) lglS i8] el 0313 28 Juado (255 (bgy & 3B Jlgd 32 (sdadygd (55 o dmsle g el 3 (5]
55 (W) ohan g (ooblopme sl 03905 plgie oo ady b 5l (6551 oS sl sby, 5 plalol dilato 5 (glone o (s0y5
OB gl leidle cuslio (6 S a9 43Iy Jlgjw 0 sl @B sl oad 00l (sindy53 (55 e (228 dswlone &
it o9 e |y Jlo s 093 ) QT (L I (e oalil (sl can oyt 59 -l 03> 23 1) 9250 1 (sl b
4Bl Cowd (0,58 Slaole B,k 5l saw b gl Glsl (b b daly o flasls g pScas 4 (WWNY) LKen 5 (S .l atush
36 (W) ohlSen 5 (59 cunl atasly cuslio i 10ed (sl )55 (5 1 st ool (gl ]) )8 g Car 3 ol o
sl (B bl il 08 )3 o] eatiaiay 5 soeldl slo el 5l odlitisl L 381 pdaws 4y odsas) JS B 30 Assilone 4
Ol Sl (5 0595 9 (595 ole 4 bgape (3l lixe st g 293l5 ole 4 bgaye (B s 058 031 (L 0nd 38 gl

A3 o Ui (Bl K9y (Syd Jlod g Jlod 4 (0)8 o9 ]
2 ol (D590l g (oo 310 g Bl (Rl (> (QBgSS (lnl s Pl 3959 L 3yl (Slgli8 ST (gl ptily o eIl
3,5, le bla oMb gl Jlas a4 dags 4y pll i Lol didgs o) 9 cou slaadls LSS Caw lod aal Glel 5 a8 sl
Jits (2l 092 ,55Lsb dormue baomo b 457 e pole 3959 > 4 (5 (izmam 5 ol 5l (6 ML 5 doms (Bjg0] g (o
oMl (sl )9S )5 (Sultanzadeh, 1985: 92) 3,5 oo JSi oMol (5loxe ;> duwjdo (slab g 395 0 48,5 a3 1> 5igel (glp
590 Bl 5L (AY AYAY LS jw) Cunl dwyde (6500809900 slaleidle | eses sl Cpee womme J dx lpl )0 ogada g
3 sl 039 il )3 yealienis oKy (] oy jgyel dxe 4 e 5D oKDyt 31 (60b5 A Lo yguiS 5D dwyte leibl
GBS 0 i g Al glofg oSl 4 Ao (] 039 duylo g ABCiSe digS 90 4 lpl o G}:})’yi lad ausis
o 93 13 48 dwyo ol 0ad o 0315 [bj9el ilgs g 1) Ll Slodde g odd e Y wyke 35 A b g dxoS s YL
hj90l (srde agd e 4 B e pod g o)l Dldl g 96 g B ol (48 0)90) ot pans (S sl 0dd 0 IS 2
oAb g0 py S 3 039 Sujd 5l (i & (wliSgo b (g ple g (0b) oS g abds aBle (ola(ye)d aSL fouid sed 03l
D939 Cawl 0y — dusydo ¢ ywylde (pl Lzl .(Memarian, 2008: 342) cuus guly dsele yoylie 13 pole cpl o yui (8T &S Col
ool 655 cnl il sl 0)93 cul ylie )k la Sy 51 5L g hdes v g0 5 aliSie Sl plide 53 0 pglatorix slalad
o]l ol bl ygaln s Sl 3 il dil cpl 558,815 055 45 039) blis g 5ol s 18 «laal ¢ yo e o, ol

! Nielsen
2 Watson & Labs



VoY )L@a A o)Lo.JB N oy 4)‘-\{‘-‘ Japwg‘_g)l.oxo \'s

395 45303 0593 oyl yoylde (Bl S 93,5551 (L 395l cul & 3kgn o £989 4 Glojer ylte cnl ) JraxS g (SN
5 olel bl 5 )b 5l Glbls)) § sl degeome (b)) b bls casl Jlo Job 5 joy Slebo plas o lalad oyl ooliwl jI ol
sy 3 dalus Wler yo)lie ) Cuogas (455l #8ls 3 .(Alghehmand et al., 2015: 15) cul 48 )5 o ploxil yassly,|
OMb b il gud g anily el 45 039 (gligS s laduwydo Sy (sLad (GHobadian, 2012: 250) cuul (658 5o bl 349 oMb

(Alghehmand et al., 2015: 344) sy 395 w)d 4 (Sdgwl 4

LY
L1

(038 liwl (Kiyd lyo oyl 138 1e) 51 paaid @8 CBL 239500 45 (Flllle (g Aiged (yigLiisky g (608 4,8 (4180 —) JSUD

)3] 5 Bdiges B YR DJ)SJ 9y l.md\%\ Sy L;,.o.wi 5l ol (pasuiie Ob';-? d9§” 5B 093 u»)l.xo Soloze > O?.‘ L
&S g yebody Ml LB gl ygd dy i HlaB 0 ygd oyt Hlad g4 ol el by G B (o (S5 (60,8 hee b duw yo 5,Sloe 52005
5 bl o) Cudgizie adagil Lol (il oy Sl ials el Winja oS 0,8 IS Sleas cbalad (Lol clalas (LS o
o Sl g Lab b > (Sazmy 5 (gly o9 ol ol 32 4 (g)lane S350 sl g Jslite clagSIl (B )3 & il

S8 5 51 sl Sl 093 (wyle (gabpaiss ) Jgua

ovyle o S8 e

plgd BB &y yaunio duwydo ool duyldo Jiis Jsl aiss
(i) e e o) g ey 5 oy 55

OBLLBI dsyro o G| dusjho cdario dusylo cdydgame dusylo & jglre pow 435

o.\i)lii :.s&;ln

Sllbe adigas (M gaiaied =Y Jouo
Yo
N sl G a
Hog o &
“1-J- : _WA .
=2 oK

=izmer g
=

-
ApanBe dayae 155 ails  x%a xS gee ausjue

G LLGT A jae

2,

i
=1

05155 3050 i 5 o) il Sy e 03] 2is o



A Sy B o)gd pojlhe (Jloud dger 53 suyo 551 GIB 8> (e o b oy 0 1 JbE

39lb) ol (5lona 53 (ool llan Mo lip b atp il 2 il el nl oot 5 e Ak 5 oz (Slone Sle S K3 (29w
Gpan SalS g Sl Gialul el Sy Cilisee (glaypuS oyl 5 ALBIS (g lene )3 (63550 bl (oS (WE YA lSan
0B 25 ol 25 90 Blgen |y Slene 3 odlll Ll s a2 238 i Sl o2zl 2 138 ,5T Jalge (V0 YVY
ol 03,3 sl fSle (sl e e Sbml e ga )3 plp p> clable g 4505 3bxl 9y Jobo 13 Sgelim sblas sl (b )5
cdl o (ST ayga ) odlizl ISl Sl g 55, Jgbo o bl (adp)S tgm b > Gl Car ey slad (9
03l (5] b o s augrs Sl sl g Blo plawl 4 (B By 1 ) bl (0800 £ Sgel g slaojlis &)l

(E0 DAY (] Kan o Ub) sl wlj, cclod

FWlae cbdiges 5,8 Olaswin -Y Jgas

el S35 bl ol N R ] R e @e e Fle
RN PETRFTRT PR VLN S St a [FURETIRL SR £ 1 ] 14 13 It
- MR D 3 2
Y[ FXA VAT YYAT[FYV AT PR 1-dA| IF e o ke il W n Y Vo gtel NE-SW NE-SW| = = & & =»
SYF O |AFe NFeE YRYALVYR AT TVY AYTE[ IS 0 RESP A Ay n v VoM. NE-SWONE-SW- - - - - = = =
STY[YYe VEDE TANYEYS D TV R | 1LF e gl e bl desdas n 1 V& olie NE-SW NESW[- &« - - & = = =
Y4 [ FFe YO YAD. [VEYD AT VYA YYVY S g REERTNES] dsyas n 1 18 ylie NE-SW NE-SW & @ @
-r- AVe 1-TE VACF| o AV 4 6] LORTIR I PP A Ausyin u ] Y ol NE-SW ONE-SW[- - - - - &« - -
SYY O [AA VEFA YTAR|AY. TV YT MY | LF e gl g ome @b ) dpiee s u 2l Yookt NW-SE NW-SE[- + - - - & - -
SFe [AFe NRee YYL [ VAY AV A% ITAR| 1S 0 e AR dye n \ V& lie NE-SW O ONE-SW[- - - - g ¥ @ @ @

AASEN A SRR £ ST I o T N I e e T | Aryde u ¥ Yo oolael NE-SW NE-SW @
SFh[AYF P FRFF[TTIR VP A YVAS | IF e RO Aryha n ] 18 glae NW-SE NW-SEf- - - - - = =z 2

o_\.})\i} !.‘\iin
ol shb Glal 4 ol jobieds .l ledlo )l Sialel sbul 13 550 Jelos cpiate | (o oleidlo dl cas
(1Y ¥R (lSen g (oablpmn) 32,5 ol 2l (355 9 BT Sl ol paie 93 DLl gl b plale ) cax
Sl i 8l sl g S o s IS ol e 1 £ o S |y o8l (lomgi] 45l LLele iy e o (yrizgad
(Lamb, 1972: 6) cuul L5 &0t LoyS <3051 b i 51 S

BT (g, 9 dlgo

S5 3l 5 ol JUS,80 (glome dlaz 5l g ) sladil ) (gl 2 & Csl (gpolie cpipre Sl S sdedyB il Sl
28 3 08 ygn b 5 ph b (g9 2 pole Limgh ilate y p> ()b codlil Lulpd b pleile cap 5k Gl gl S0
G5 233 3o gl S S )93 oglio (535 50 bl (o2 s ol 1 Ban sl 03,5 55505 o te 13 (55550 bl
bl 5l oS5 gk cnl 0> B0 gy sl Ly Jled g 53 (R <L) Gl iy (slulule 5 sy (65
Do cpl ) sl Sle (claosalie g (lbols sl Gldlas | GleMbl (¢ )glaon oguds b 29390 g 0l Cud (6390 (slBdiges
5 il (oS Gaciiog b e Sl )5 Jlode 155 9 A8 a9 48)5 )18 (gw)p 390 S8 0)93 0ad CuS u)lse
il 031 41,8 a1y 5 (ola iy 40 (2955wl Limgs cpl 3,8 plo p3Y ps gl canail

Sl 4Bl s 2 5216 090 0 € oyle (55 e 2 5L s byt (5 G 8Ly i

Qe 2 0 0l (5l Gljne (izmen (8118 Jloiga 15 3)90 9 8L jlind Sigin (olidlon oSl I (sipd g3 VAT
055 (s Gy B o 5 g gudgaiin] (oS (Sl B9y 93 4 ()lie (535 50 bl Jled

FgghmS (9B (e (18, — A
O LY a5l 5 i 53 o1 51 35 g0 Al 35 (g (5556 g s s g 05 o> (s g5 S S
o yld bl oad 03ld o g9y p (gl yo> gl

Is= 1y Cos © )



VoY )L@a A o)Lo.JB N oy 4)‘-\{‘-‘ ““ﬁ’“jd)w q

SW 5l5 0 5 aud)ob $n 2 390 haw (59) 2 Sy U O Byre In aw (59 2 GIE OB Bpae s (598 bl >
D98 o0 (me (595 gienS ddlas dlwges & Cunl (Jl323) (63505 paw G 390e bS5 Ad e S5m0k

Cos © = Cos a Cos (y-y") (v)
5 Jled By il sl clayyie (535 e 5 (Sgaril gli) G2l Can gly ¥ (4 )ss £li5)) b ayglj o (g el o &S
Db o (53505l dayd s g Jlaud Byl Sl cslo (slads yie yome ;0 &S lgud > Agli Y7 5 255 oo (6 S0l x> sy
Joo w9l 28y S9in 2 dgee haw 9y 2 dedyes BB ©AD dn ke (yizren (598 alail) 53 (Y ITAD (S 5 (5usl)
23,5 o dules D

In=Ilscexp (- B/ Cos e;) (v
b so 5 (38 a3 G 399 42gl3) ol Mlcoms dgly 02 o )3 5 29500 S 4 (g0 5) o (U el e ]
I g e & s (Al j9s5 S plpl Sl (b (58 (Al (el (Bgel 5 B g lgn 035 ) (gundyeb
(FYY VAD lSan g 21506 )3lee) b sl il (€) had

T=exp (-B/Cose,) (%)
255 dple |y yunsSl jl jgue plKin &) s (il 90 5 b g (6l (oBgels o pd p2lie (o5 on by I (phn S5 4,
Lol sl 03,8 &) Bloo plawl b albjg) 1> (05 S9) 2 Sedisd (655 s B Oliee 25l e ool By, Sila
2958 PRI & edns (U ye8 o p cilises (lomacl £ oz L iblio (gl o> s 51 £l g ol Jlcions gl (285 ks o
sl o3l Lt 5 Alad b 1y el

t=at+bexp(-c/Cosey) (@)
gy dolgd duwloee [yl oglS VY ol (o000 CoilB b 5ylilinl jaueil 5 5ieglS” ¥/0 51 ieS glasyl b oo K6 )0 C g b @ culb sluel
a=0.4237-0.00821 (6 — A )? *)

b = 0.5055 — 0.005958 ( 6.5 A )? (v)
¢=0.2711-0.01858 (2.5- A)? (A)

4;43; )Jas » |) u.}l}lbsui ks h:l).w u‘}u dSu)l d‘).: Cw ),.n}LS o> g Lg.)é GL:.»A )‘ 0uiS odaline &LO.’)‘ 4._9):.» A Lbui » &S
A(Sen, 2008: 71) cuwl oas dlpguiy V o O ygods gusual ol ps

(Sen, 2008 :isb) chlo ylowsl b puitane G2l a0 dnwlns 1 ol sliel pusea colps —F Jgio

VY AV AN Syomne)S (Slomgs]
VY AR -y SYsb el b (slamgd
Ve AN AN Sy Yl b (glgmgd
Voo VN V/ey SYob s b (slgmge]

PGty 93 (6551 o A (513505 (09,
ol 3l b cuslize ddys s (B S8 Jgl dl po il alo po g3 Jold Jld o 29 & 2dys glo)S 5l ool
ol il oS lbear col el 4y (U CAS 1S > als po ol QBT g sl J355 m £35S 935 pL) )3 (2lo)S
oldl (2o S Sialil 6lojl b caslizo |) 3500 5 25 pL1 )3 (2 €8> by ezl dtuvgy & s o8 andl S aygly S8l
Sy 5351 e AlE 550 o (8L Cladads ke ja il cnd)e Glacunsg (A TAY Glalb) 55 S
3 b ) (bgy cl 53 (MY YAD (b )jlo) 555 oo 51,5 ooliialyyge yolate (nl (sl Adyos <8 > Jlages olyan 4y 45 595 oo 041el



Ve Sy B o)gd pojlhe (Jloud dger 53 suyo 551 GIB 8> (e o b oy 0 1 JbE

e OBl g b 5L w8 and 5l o 4 Spgo pd S Lasdd OBl g wle jL el SeS |y adlae 3y50 K6 le 4
(sl plomil BB gy Jos cnl oniS oo Jitie Joro (lod s0dyg €8 oy Jloged 4 1y il &y 5l dilale 039000 caalllas 350
Wload S5 59, 5 cols e 53 51 & At (Sl Slxio 93y ol 5 il S g 5 253 CS o e o903 oS 2
5 e Ayt S o s Jlge3 (glayge g el 1 gge Ko 4 (slate 5 s QB 5l Sl Slae slaye (S
2l ol s abais (bl g b 5L w5 5l alais o gl g 8,3 oab 1) BB pl o5 o 39 dmlgs Jlo 5l gBgo g5 4 slato

(WAD ( plowS 38 La) (Jlod 42,3 YA oLdlyin (1o ye )3 dudyod S > pun dges =Y IS5

g o5 ol gy ¥t (e 55 ] Slan] o5 (i o5 031 45 5 ShisS Bb tn Hlie j3 (6135 a5
9 WS oo (e JBU Ll OB Sy cudy 1) 38 D90 (055 sy ke al gise JLU L I (45 (pl Sl e K 4 on
Olow] 0,80 ie Caond pouai ST oo oyl drde il cusls Anlgs 13 wlo )3 o1 HBU il Ol cuty ) s 5 o oS phle
wlo QB w2lo3)S w5 1) )38 e il OB e Mol )3 oriS 4k ddy3 C8 > ys )l905 g Sl oMl b 381 axio (5
) ke oS ol gl ol 5

ol gotio Jod qeuins b Glo Ol Y ool

DAY DIYVE g ) sl aitas s ol Lad ayls Ol Y Lo

390 )3 (b y95 5l ooltnl (prizmen g Gliwe (slo)S SRl g Ll (1dpsS s S ole 3 (o CUISL Sl osliial jslaied,
2 Sl glo)S 3955 3l Glitoles dpesd L b Bl 4ty (gt QU3L (Ll 53 9 508 QUSL Gt )3 &S A3l (5550 4 (sl S
b O e 2 dyygh S5 o s fogud (555 3 et (G 5 ol 4B 35 pliia ol (ot 5 (SSole
[T AFAY (lanS) 355 o o

4

(S5 5t 95 (63 5 mslono I fogas —F S OTVF ooy 18500) eyl G -¥ S8

:35Lo) BTU//f? (38 g 831 gbauw 59y 2 00wl
OYAD « oS



VY lee ) oplesd ) )95 c5lauly Jausmo g (5 oo AAl

axlllae 390 D390

Gl 0 @Bly o)lb bl 3350 3 0l (26 g 3 ABEITY 5 a2 D VA (bl (o)s 5 4aBITO 5 OF (olblyix Jsb Ll
PL S (oSl claciond g b b wdldl oo bl lyd aldlie Cusbge gl o) i)l 2o VYRV oljT slaly> s 5l
gy 51 5 Jiio Iy gt (ses 51n i fim ol 4535 ly cttim 8 s bre b 53 Lot Seo5
oo bl oad L)) 5t o8l 5L g8 & S5 50 piomens ol 0ad 03> Liales & JS 50 )b g e ¢ o3l Cleb ¢ o
2,03 3939 bl sl cas ()lpl lgieds wlo 4 LS dga (YL (slod wdn g3l a8 395 o Jols i oulBl L5 aagds

. al I I I I I 11
A N fe o Bp g hp i) g s

(5510 1y b ol Lo gl fogei -8 JSb L) Sl s olppacT LS jloges -0 S
(OB, (B8NS s 5 9 925 (omlidlgn Glojles

Jols 457 3)50 % ¢l 53 2B 050 a e (gilane (35l 5 oSBT 13 0ad b (sladiges 1 2y90 )+ e 3l ¢ Baios B (sl
03,50 55 iy Ol dusy10) 395 plsh SIS 5 bl st oo e g0 cplgh ( LI (LT o
5 425l ol 2 oeldl ] 1> (65550 bl (6,5 At gy e S {25 Bl ladiges 1 ol sla i it () ol 5
dologes 2Ulgs Caa (pomen g 3L Hlwe Slulre aaagil b QL] Gl Clea & Cans ojlbe (pl (55550 bl cax

w058 (Ll )0 FO o Fo O N VO atwd gy 4 Jlowd 4 Cons (i o (line (bl yo)lio

il 1,1 5 Coxs

Opmigains] (giensS (Flawloo (w9, b (Jlowd agua )3 (G j9 (5551 U (e

S5 Ol eSS @Blge ) 9 (5551 Olime e Dy Flga p3 S WL T Wb leible Cap dnd gt LU L dal,
(o) sl (s 6551 S 5l 5l Sl ilisee gBlge (s ot iz w3 el pe (gl calpl ke Lol sles 4
Ot Sly (Jlod 423 YA oldliia (150 ) W36 zobaw 4Bl (BB by (5551 4 bgye slalges (g (VWY VYAY
(VR0 AIYAY o) sl Jlous dgen 31 (2ol 5

A T A 8 A b p 5 b Shel s P &
YeFo YPF. Y4¥.. . vy, YF.ee \CIAD YROA: IG AT YAV Yy ¥ AL Yoy .dtﬁ ol
PG PR YR KRS FLVF FRAE O FYIS R Fr BT RIRAY RYY Tres ok
OV, VY OFL A FVI. AY ¥V MY IARAYA AP LF]. V7 7¥. Yo AYL FANYL Yeovi FrYYl J\:'s]‘ Lo
YFY v AV 0% \Yd qf il Y \ Yrv v w Jayejlad
=Y AY -\'\4 Ve ' A V4AY w¥Yo Y. ¥ 1ar v -y -144r AL Ol 4l
7A AN A ' ¥ \ Wy WA LR AD \A4 vy 7y ..:L'j.\‘\s...;;.&l.a s

05y Slloeo 5 y9iS wliilen lojle 38l



Y et BB oygd ojlie (Jlod drer )3 sy (6351 U <L) Gline e kS (o) 2 1 Ibs

A0 OF AY OY el ol gy0nlil @bl o 3 W B Glelo g 1y Loy o i 0 JS5) 5lad (onddl 5l auoii 4 a3l
O Olsre g2 I 5 (slaygiSl (IR S (S ol e b 4BS a5 3 sy (65 G e dslre (slis WV VS
3 g5 ye slable zokaw £55 waa gl Grizmen A5 485 Jai > Sl g e 93l 6550 (90 ] e sy (55
djlagas (bl oz et g 2bj o Cluslone dre gl b S5 48 jobolon 2,8 samy il 6 zobas | S63L ,5E

w0055 (s )0 FO o Fo KD N VO atid g 4 Jlod 4 G (i3 e bl 5 o )lie

ol e W W eels
0 500
400 400
300 300
00 200
100 100
0 0
600 10 el 600 TE cels
500 = = 500 - ~
400 - ~ ~ 400
300 — = 300 ,
200 200
100 100
0 Wes V¥ el
00 500
500 _’\/\/—*_ 2o ~
00 200
00 100
—25 30 —35 —0 —45

138L) udggin] g (g, 4 VY BT ©lols 3 Flallas glaaiged (Bpud Jlowd dge 53 gdpod (5551 Gl -V U
(o.\i)lii

\Weels

VO sl |} SOV I
Weels A OV

1 la) comdgrius] gisnsS B9, 4 IV B VT Olels 53 Slalllo saeiaes (28 Jloud a3 (S0 195 (5551 G0 - JSb
(on)KJ

Jlod agex ) by 3l BB olie (plaile S w36 slajlens g9y 2 sades 31 polhe dnulne sla gy elul
gl oginnS (o) 4 398 Olelw p3 oo i (slajgy b (lise (1le )3 JiagR sladiges | plS p ()8 Jlead g (S5
Ol Oy 3y Zlgo j0 a8 WL (gl Wb ledle cus oSl 4 colie bl oad SLIA gV IS5 10 a5 1555 apwloes
Y Gl )3 a5 035 jasube (piz g Mb odalde Baldged (o b bl (ol sl 4 (551 plise ()68 255 &lge 23 9 35



VoY )L@a A o)Lo.JB N oy 4)‘-\{‘-‘ Jagbug‘_g)l.oao VY

Oy Dy Sloolo )3 2 )3 YO 4yl )3 9 (S 05 slaole ;> 2 )3 ¥O agly )3 Jlod ager > ndys> ) LU (liee
Olelu ) uzmad )0 1) Bl oy i Dy slaole 13 g (pyieS )5 (slaolo jd 4> YO aygl; 0 VY celio o Lol )5 1) il yn
(Sl hgy 50 odd plool Glusbre asda gl Cplpls fcudls dalgs 1) Cdl > oy j2eS 0,5 (slaole jd a3 YO asgl; 13 AV 5 V5 N
Flod ez > byt S5l QU i polol pr Jled & S iS22 42> YO agl) )3 adiges (635 p0 bl gl oy
ol ol dlas Mo HB cjlois b ol 5L ioliel s “_’j WS & G bl slaolis i 45 Cowl ST . ool LRSS
& als e (LI, 2005: 1818) cusly salgs L3 slalad clos jials » s BB 5l daylesd (g9, p odd bl 4l

23,8 dwloee 4GS o dbul Jledd dpus (g9 p (655 00 bls BLLI gl lgys

oP)lae (835 30 bl eli5 ) 4y (1558 Cawlid (il (59, 2 Al dpwloxo g puww 55 09265 —F Josa

P I I YR T R S B S - O S g | Y

didal | g
, p: Al ﬂ s ! /H; WA g A Al A A i
A | Jz v Y% 13

S Jy | L
4% - J7s RVERG A g g g O \ 3.6 ;
‘ B I L0 1% i 8y 8% i ey adn w3 e w1 0% I 6% I

015,55 1ds o

3 Jlos dpen (595 p bl g wlo e g K5 Wl VIV @) &S lals ol eli)] 4 oy o el 1Ske aS0) s gl
S o 3z i (33 s 2 G4 3959 429l5) ol Jlcumms 3gl5 (b 3l bl 2 olo o (glan] (gl e Clels
Jlodb 4 S 42 )3 VO (18 2 gl Lole ya gl WY el 10 il g b e oo Wi905 45 13,5 (oo 9 i Jlod 4,
ol 31 Wge3 o8 13,5 drslome iges i o IS ol 4 Jlod Jlaz )3 (B 8Ly (s S s sl 025 1)1 5 Jgae 0

Lol 0l asuie Y oyladd Jgdn 50 Jlowd 4 G a0 YO s > ygl5 (slys duwlro

Jlowd & S (338 52 423 YO sl b aiged jlaa o) IS Corlumn 4 Jlowd jla 13 (il €y 50 S -V Jgu>

ol A ompd Wopp  Cugdyl oy ol Crode
Mool Reeel 8%l 880l 8AeeT AADL 8Aeel 388eL  8Feel 48l Aol Aeel RN

R R A ¥ S A A A A VA T R A L O A R R D F. 0.+ 7. \Y
S FCRUARNEE | 1 D A R R A IR Y.L RORY ARV ARV AR & WY A € V) PV AR E Ty LAY EANI I AT \f
Y VAL VAL Aesl Aeed Al Al Al YR Yaa. Y. Ya. e I
INAICEYARN) RV SI\TY AR 4 KRV ¢ F DY AN 4 P TV A 4 KRV S 4 € LY S S Ty A &Y.l &Y.+l \7
AAVO RN & I AR 1 AV & 1) EARN o ICY AR 7 W) LU AN & GUKY AN & ' RV AR B FATYA Yol Y¥.. ARIEEYA Y

o.\i)lii :.S&L

sl ¥ aiy ol plSsl 5 0 odnlie puigiisl uginns B9y Gla)ldged o Cled i Ve 9 A rizmen 54 5V USS argil
sloole > Jlob & G (152 42,0 YO gl L (53850 bl Jlod dgr o Sogo 00y €55 115 093 45T 3,0 55 s
b gaaisd Gl 1 1) gandygs 551 ORE o Gl b g ool )3 5 (cand e (551 (B Gl i S @S

..))f WS



't e B 0)93 yoylae Jlod dgz )3 (gdudysd (55l GIB by (lise e S oy 2 1 Ik

600 N o 00 Weals
58 -
pi o
- e
0 =
o o
o -— " ’ - 2 - 9 - " ’ “p - M
600 b ¥y e () Jo=
i i
- o
i o
5
i g
00 Wl 600 Vel
i
B o
i o w
=
4 e
o ~ ¢ -—

Crmndgpinn | (wgimnS (pigy 4 WV UIY Clelw 3 Jladllae (glaiged (Byui Jlowd dgu> ;3 d3lw g (G 98 (65551 il -4 UK
(a,\S)lij 2.&510)

VWeels 400 YYroets
5 S a0 VF eels

R 0, V& el

1551) (gl oian Gy 4 1V BT leles 5 Slallan slasipe 1y Jlosd e 3 S5 551 535 -1+ JS
(o,
s 33903 11l el s 9 (6551 comlone A (51905 (19, L (Jlowd A 53 (595 (55531 U (e — &
o8l 51 s Jlaged 51 1) GEET 5 ayls 4y 55 Blgo s 9 03905 Bl i b 41 bl (3)e (ISP Syt S o
ol JUil 55l 1055 S5 s 3305 s 2 (Y JSE) o e

S 32 s (593 3t LT g 4glus L0 &Blgo Jlogei Y UK diged o o)lazr (595 1 e X & p0 dlus Ol 1) IS
(OJJ)Li; Z;\”L‘)) )"),u:) ).Q-u:) J° u\a...\:))? (m.\.i)li; :&5&)



VoY la ) oyled o) 0y95 exlaly Jausmo g (5 lono ‘o

9 2 P 5 b 55 @8lge 13900 Cilisee Sllg; L iged (B Jlowd 850 (595 32 e 1) @pe Al O Gulas VY UK
(65155 208 Lo) 1y e 53 S y95 5 1y

02 & E] e el (5:S0le (izmen g (Jlod & Cans S g2 (ll pr ()lae 3590 53) 00 plodl (slagaivaiod 4 d2g L
o 1851 s Ol 9 28,5 )18 Jlod o) (ol g (00 S50 3 o ) i) 5 (5 4 iy el 0392 VIV 4 ) S ol )
e 9 C8)5 )18 )53 CS  pre 13505 (95 32 Jledd & S (god b Jla 3352 gl 4 a2 b b OB (e 3)5
Al Jloges b Juols oges 5,5 yasie fad g3 p3 Sl & 5L g Jad 5 50 b @ Lo ¢ ad 93 )3 e 4 5L5 e3ga5e )3 il
55l 3o Egerme 35 asude ooy (gl 13 oy IS )l 555l Oliee o ol 1 g 285 B ey (651 lone
e g 0sd ploul (olacanains dxgi b sl odd o3ygl V& 9 VF cla IS5 5 (canaid ya olo pa (gl jd gy JS oad s
o2 4 bas 0Ll 4 5L g Jad 95 13 b 4 L5 edgame p3 ol Ll (653l lime SUISS A Connd At yb (gla )3 D jES >
b 5l Qe 8l i o Juad ol [ QBT 4 5l 03gaome 3 Ll Lyl oSy BMB] ggare )3 5 039 Su33

ol i ;305 (Sl gaaind & G Jlod &) Cud (5 2 423 VO 49lj L (655 50 bl )5 205

I
Ty — el b
0 w— L
L
L E — il &

U

k] i b i LE

S y95 (55531 ol UL (19 4 olo 2 (gl 53 (w0 Jlowd A 43 59, JS 8awd e (5551 Glime Egezme -V F JSS
(59,55 isbo)



1 St BB oygd ojlie (Jlod drr )3 (gndygd (5351 GB by Glise e kS oy 2 1 Ik

s ——== E S w
9y 2 QLT g Al L5 @Blge ylaged  llisee SLlg; b diged (2138 Jlowd o)l (595 2 Fe V) @pe sl O (b V0 UK
(85,155 238 Lo) 51 pand J0 13 und y95 S o> ppno

—_—
—

1 ik
—

1idlo) (gndyob (55551 Cwlone A (g, 41 slo p2 (Il )3 ()8 Jland a5 9, US 0ud i (55 (50 Egoore V5 JSd
(OB,

Wl 41,15 (654t

&S Gl 039 (glsS A uylie pl 3 slad leds 050 WNlede J3ye8 g (63,8 A st Gl 5 Caga l Slpl e )l
or 9 JeloS 5l il Jimgh ) sl 035 (o ol (63550 bl Jlidle by 3558 dbnl Sl g 60k e oyt
Job dxpp g a8)S JS8 Jidats b @pe )3 & (63550 bl ol B 0)9d (wjlie 13 &5 4 Jobs iz o SWlae sladiges
O el (0l 9 MO BY &) s (6l 3)lge i )5 Cond l & Bl 381 55 oye G plan &y Ly aidly il
sladiges )3 (6350 bl (Jlod ez )3 ()b (551 G Oliwe oy J) e sCanl 039, VIV 4V oS Wby ol i)l 40 0550
590 olo jo (lanl 3 (gilululio l5ee puizman b AL dyol; o yinn Jlowd ) Cand (IS > a3 YO dygl5 13,5 asuin Jlallas
e 53 55550 bl g oyt Jlod 4 Cumad (352 420 YO gl b (655 0 bl 135 asedio 9 €8)5 )15 duslons 9 (0
235 Gene Byl905 e gily 5 b AU (g ygd (6561 GIE S8l line el 5l )93 p3 0 bl )l (e
Salgd 1) g piar cdb)d Ol 33 (5350 bl (Jlod ojlix il andly Jlod joome & ol (s (B33 S50 bl 420
31 090 e walil 4 S35 Sl pogadar b jrd plo (izred 9 Las )8 plo 3590 0 gy (nl 335 oo Slaiudey il
25 )3



VoY )L@a A o)Lo.JB N oy 4)‘-\{‘-‘ Jagbug‘_g)l.oao Vv

References

1. Afsar, K. (1974). The history of ancient texture of Shiraz. Atharmelli series of publications. [in
Persian]

2. Akhtar Kavan, M., Siddique, M., Akhtar Kavan, H., & Siddique, H. (2011). Setting conditions
compatible with Iran's environment and climate (climate, architecture and energy). Kalhor
Publications. [in Persian]

3. Alijani, B. (1994). A new approach in the application of meteorology in the management of resources
and development of the country: the role of weather in housing design. Geographical Research
Journal, 45-61. [in Persian]

4. Bahadrinejad, M., Yagoubi, M. (2006). Natural ventilation and cooling in traditional Iranian
buildings. University Publication Center. [in Persian]

5. Bemanian, M. R., Momeni, K., Sultanzadeh, H. (2012). A comparative study of the architectural
design features of mosque-schools of the Qajar period and schools of the Safavid period. Arman
Shahr Architecture and Urbanism, 11, 15-34. [in Persian]

6. Bentley, Y., Alcock, A., Morin, P., McGlynn, S., Smith, G. (2003). Responsive environments: a
guidebook for designers (translated by M. Behzad Far). Publications of Iran University of Science
and Technology. [in Persian]

7. Duffie, JA, Beckman, WA, 1991, Solar engineering of thermal processes, Wiley, New York.

8. Eley, Charles, 1998, Passive solar design strategies: guidelines for home building, San Francisco,
California, Passive Solar Industries Council, National Renewable Energy Laboratory.

9. Ghobadian, V. (2012). Climatic survey of Iran's traditional buildings (8th edition). Tehran University
Publications.

10.Givoni, B., 1989, Climate and Architecture, John Willy, USA.

11.Hossein-Abadi, S., Lashkari, H., Salmani-Moghadam, M. (2011). Climatic design of residential
buildings in Sabzevar city with emphasis on building orientation and canopy depth. Journal of
Geography and Development, 10(27), 103-116. [in Persian]

12.Hosseini Alamdari, A., Mousavi, S. E., Karamati Sheikh-ul-Islami, H., Saadatmand, M. (2016).
Typology of mosque-schools in Iran based on the method of access. Bagh Nazar Quarterly, 53, 53-
62. [in Persian]

13.Kasmai, M. (2005). Climate and architecture. Soil publications. [in Persian]

14.Keifa, Rabah, 2004, Development of energy-efficient passive solar building design in Nicosia
Cyprus, Department of physics, Eastern Mediterranean University, Gazimagusa, North Cyprus, Via
Mersinlo, Turkey.

15.Li, D. H. W., Lam, J. C., Wong, S. L., 2005, Daylight and its effect on peak-load determine energy.

16.Mazeria, E. (2006). Passive Solar Architecture (Translation: B. Aghazadeh). Courier of literature.
[in Persian]

17.Memarian, G. (1994). Iranian residential architecture: introverted typology. University of Science
and Industry. [in Persian]

18.Memarian, G. (2005). Siri in the theoretical foundations of architecture. Soroush Danesh
Publications. [in Persian]

19.Memarian, G. (2008). Persian architecture. Soroush Danesh Publications. [in Persian]

20.Moderi, M., Zahab Nazouri, S., Ali Bakhshi, Z., Afsharmanesh, H., Abbasi, M. (2011). Investigating
the appropriate direction of building placement based on sunlight and wind direction (case study:
Gorgan city). Regional Geography and Planning Quarterly, 2(2), 141-156. [in Persian]

21.Mozhak, S., Salehi, S., Mozafar, F. (2016). A comparative study of the architecture and content of
Iranian schools from the traditional to the modern period. Bagh Nazar Quarterly, 49, 5-18.

22.Nielsen, H. (2006). Natural ventilation: a guide to climate design in hot regions (Translation: M.
Ahmadinejad). Soil Distribution. [in Persian]

23.0ke, 1988, Street design and urban canopy layer climate, Energy and Buildings, VVolume 11, Issue
1.

24.0lgyay, Victor, 1963, Design with climate: Bioclimatic Approach to Architectural Regionalism,
Princeton University Press, Princeton.

25.Pirnia, M. K. (2008). Getting to know the Islamic architecture of Iran. Soroush Danesh. [in Persian]



A Sy B o)gd pojlhe (Jloud dger 53 suyo 551 GIB 8> (e o b oy 0 1 JbE

26.Razjovian, M. (1995). Comfort in the shelter of climate compatible architecture. Publications of
Shahid Beheshti University. [in Persian]

27.Rouhizadeh, A. R. (2009). Setting the environmental conditions of the building. Age of Exploration.
[in Persian]

28.Sen, Zekai, 2008, Solar energy fundamentals and modeling techniques: atmosphere, environment,
climate change and renewable energy, Springer.

29.Sultanzadeh, H. (1985). The history of Iranian schools from ancient times to the establishment of
Dar al-Funun. the look. [in Persian]

30.Taban, M., Pourjafar, M. R., Bamanian, M. R., Heydari, S. (2012). Determining the optimal pattern
of the central courtyard in Dezful Setni housing by relying on the analysis of the received shade of
different levels of the courtyard. Bagh Nazar Magazine, 10(27), 39-48. [in Persian]

31.Tahbaz, M. (2007). Outdoor shade design. Fine Arts Journal, 27-38.

32.Tahbaz, M. (2012). Climatic knowledge of architectural design. Publications of Shahid Beheshti
University. [in Persian]

33.Tavousi, T., Abdulahi, A. (2010). Evaluation of temperature comfort indicators and architecture
compatible with Ravansar climate. Journal of Geography and Planning, 15(32), 125-150. [in Persian]

34.Watson, D., & Labs, K. (2006). Climate design: Theoretical and practical principles of energy use in
buildings (8th edition, translated by V. Qabadian & M. F. Mahdavi). Tehran University Publications.
[in Persian]

35.Yaglou, CP., 1927, The comfort zone for man, Journal of industrial Hygiene, pp. 9-251.

36.Zare, L., et al. (2006). The relationship between nature and the central courtyard (looking at Iranian-
Kashan housing architecture). Hoyt Shahr Journal, 6(12), 49-60. [in Persian]



