144 QLZMJ},:{L_{ gr.h.:j‘jb o yleds gr.:.'u Jl &f&}‘gf;mly GJM&“‘-’-J:‘;

Juish g5 alldg

O (B, cdl pd Tyl il ey Jlial )18 51 Jelgs (i
"og Gl e SIS Jlor ! e (Solail m g0 il pa (836 (> Ol
Ol colizsle S ¢ oDl 13T ol coliile S dls (s slamn 03 8 =)
Ol e pDlyl il ¢ gurdign 5 5 oudSCiils ¢6lome il =Y

Ol OLaIS (OLalS ol8iils ¢ i 5 (s lans 0 dSiils ¢ g o HLeisls Y

(\FR4/9V/Y 20 5 pds YA/ Y70 Vicsl o)
LRV

L) 5 aincaldy s pinygri 2 (sate S (B ()5 bl 5 Ly Lo S 1oLt o 5 e
cengo 1lg o (S, ccdl Sl pinl] jogaasy (sl wlus! 990 Lls ly ol 8l claza] eMolss
Ole y0 lias ol 0a 5900, 5 SLal ol jhaes 5 5 slalias ool 8l g i g Lacdld g0 g Cls polis
S il plall Candy sy Sygps el b g s)lome £55 1 0gde (gl glo ploid Lo
0dgd e (uwyy g aalllae dn Lol U5 el o pols imgis chaa ol oas laluad oyl )5 ol 8l iy 9
(pos gy 4l L e 300 (PET) €« (o599 58 Jolme slo 5 Il (adlis by (5l oLl
ol 3 4By LS s gy nled pasedie |y ()l sl oy Jletal oty )3 NS BT sl jite 88
V5o £ Gl jl Byl edl ol 55 colw Woliss gyl ol (Siuon (o935 g9 il sl
Sladllas ploul g 8l o S8 jeds (lasbuls ldlas LS 008,85 )1, 8 oLl oye 0 VWAV jou 0
ot 9305 b oulBl (glaodly dadoliiiunyy an 1,8 55,5 5 LS L 5l 485 VAN Dl el b lojen ¢ Sliue
o 3235 e ie RAY Man l53ls 5 U (PET) o350 Deltalogl0 |l531s 5 L ol 55 awloxe I
2led 039050 ) Bumagwl by s easl as S 8 fdosgan 155 3,90 SPSS VF 5 sls 5 L Laesls
O5ilm 3l ol gols pismen il (Sl Gialwl wlws! (PET) o Kalow as 5 YV/YY L Y/
il ails g olsm g Of Canidg Sl (UST (dls ite 93 oy b 51 3b Ll Sitnang) (g )S) Joo

D905 gt Juoyd +[AYD pdaw B 1y 331 Sl sl e st (e e 50 SO 5 asiS

cadl p pledlw jl gyl ()l wLmlf S (lmealdl o5, 5 )..JL; =wyp P lams L Jol odiun g (6,8 Al jl a8)S y ol alis *
ulf.)..\_m.’y o»L&o 9P 9 P9 ulfA.\_MaJ?J u;l_m,ml) 4 as ,\_;:Al:(_;o «ul_wlf)g‘_w (o codl ‘_;JL:JUG.A Adged QJ)_:‘ Sis 9 P)j rw_lﬁl (e

sl oy ploxil 4 iy 5 p)lex

Email: n.nasrollahi@ilam.ac.ir



VAR Olens 5 5l conn)ls3 opled ozt Jlo &SCis 50 8 wlil (o jlans ode 4,20

doddo .Y

o ool ]y 5 L &ligy G ypods pogr Sl A8 o dn g5 G 4 calisie 3ble I 1) (g0l BaSw5L
9 O‘}i)épbﬁ sly Iy oolawl oo Cx e 9 quwT 03945t Wilgs oo ¢ 3blio oyl (6 b slapaldl )5 50 U’:')|)> u‘“‘l—”"
wel Gble a3 odil & 4395 cuenl .(Nasrollahi, Hatami, & Taleghani, 2017) sl s o Xeis )5
i (6 lore g8l g by yleid b (608 JSE 50 lilaxe an g8 SaLY s i BaiSeolal sl jless )l quwT
s S 5l ..\J..LSL;o (S u"?"{ CMdse o sl Ol)hw: ol (g5 slapaldl 5 )5 Lso..J.Q‘ byl, 5L adlon )
Aygam, )4 1S oSl pyde Bl )d D g0 WM &8 Ca Gl (g0 rme (Il gl &S sosr (gylone
L ablas (glp ol pwlio Caoyd (gy0s slopadl 5y Slosd jl (gaion o0 g db] (Akalp, & GOnglU, 2020
Lehmann, Mathey, ROBIET, el sa_islox! b g daugs dlalgds 151 a5 635390 IS iio ¢ lnyills
laly Sy o) sl s 4 Soyb clacél )l (il caenl o lsen (Brauer, & Goldberg, 2014
Castaldo et al., Joa syl slacusgiome chls old i |y d9390 scdl 5 (¢ lono olb g sos 45 il
& d>g owixen (LIN, Matzarakis, & Hwang, 2010)csl aals yiolisl oSbol cpl )3 shdl ¢l jgas lime
Cnl 4 dorgi il anily Lad 5 Ll gle gllas L)l G900 )3 (eotes Ui Blg5 (o0 (608 L slalidd p> SLusl lide
5 3l g5 pzman () YA () Ken 5 315 (2loed)33)5 5b slaliad cudS 5l 3181 (aieculs) ca Ll oo g5u090

FY Y (game )il 158 )

otell 7 1 gl (ind (sln iy gl oly 8l 295 e sl il (el yly 5 0,8 jg s il
o—==en (Hadianpour, Mahdavinejad, Bemanian, & Nasrollahi, 2018)._:l 5)l,>
3l o g gl (b (Salal sloml cel ail o adlil Comdg iy s o], 81 p5Y aLST (2 s
MRS B3N (Sl )5l g989  lgs e Sl slalidd )3 jpds ablis g o)l 23)5 jb slalad > (5l
5 el y3 Lab 3 3ly 3l g i laj ciae s s La ) (KUumar & Sharma, 2020)._sb
ol e (Nasrollahi, Hatami, & Taleghani, 2017)c—ul g4 sl 8l 5l 6,550
olalol 1 a0l e 81,81 by e 5 Comin cleb lie @l 8l joas a5 el Cundg Sl o5V 25T
Akkurt et al.,, 2020; Coccolo, Kampf, Scartezzini, & )a_sb Jisslisl, 3l 5,

.(Pearlmutter, 2016; Martinez-Molina, Tort-Ausina, Cho, & Vivancos, 2016

ot i B lgy 5 (e Jalgs oy L 5L (slaliad )3 eadplxl slaiags g (w)y 5 4l
ooty ol Bl ol (Sison g5 il adllae o)y a8y LS 4 5iod by, a)b )l Gl Sop
R (P bl odgd e ;3 Slie Sldllas plol g il oSO8 jeis ¢ glasbols allas wluwl o
polde b g i85 Sl L aslias ol yicwy plod! Jolis Sl cildllas .ol oais plodl Lol
—oslaiwl )l islwl edgd e o cwl (COZ 5 COLL g Cas yuw cughy dLod ) —oull (cLnodls
3 =SS PET)« (S99 58 Jolre (sloo» yasLis .l oas aseiie (PET)s bl Laslis wluwl o (Bas

YA



aliogay Lo simgdy 5l (6ol 53 sl jLy sl )3 5yl (bl (tomiws ) edliulsge (slopadls (2o
L as Col L)—’] 93— L)—’] B .ol 04 JR-L T Lr’)])‘> wLwT pi—s g Owl_wi 6dgdxe 19).0 ua>lw Ui]
Y aLST il g Su,ls Shal 5l aisdS s ansjb ablu (sl yusie 93 Licd ioxiw o 09dle (g )glgs 1)
Sasnrg) oam)Sy Jie jl ool U (Sl piall 5950 Jlain! (o i 4o ( Syl oS Lal (auldl cunsy )|

25y

AR5 (G i

)b )l Lislel wlasl (PET) [aslis olod s3gaome 45 55 (LS Su,b <l o, K55,5 o Sl )
Jlasst o oyl Sl 5l aisdS ) ol dile (il g eull Caxsg jl p5Y u.mlfT Sl ysio 3okl e o e Y
503 ot [ il ool o2

"9‘».999': 3 Ao o '.’w 9 ul:a.:l 950 A

PET-L ] &@3'9 d.g’).x.?

olos g iy 695 cnl |y ()l Ltalol (6 p) 0yl Egrban 400 5 225 cinle)S lokie ool 1 5l (ydeg L]
inbl baalps 5,8 sbxl el (ASHRAE, Y W)« o oo 1y ) Lamo 5l ol Lol &8 d Ll o>
oo 1y Gl 5 1 LoyS @b (gl IS g3l oS (il (slod (5:S0kie g I s pus cipgho dlod 3l el Jolge cand p5Y )l >
o) 5 U581l o Sty £1asd 1y b b 28l I3 53 Ualasbli gl o JI5 (s1als 1jlidand g jly (oL
g Iolazslo 3 iy S5 b 28l ulie 31 J sl (ul 5 ol il Slacs5l 5 6o 5 il oll 5l
@ b ylead e aS] (gl bl cglae 31> 2939 Cj 3 Joxe OT &S auldl dalaio b ol fSon Jore Sl &o)é' d,5
cel &S lolge aiil Salenr o8l dilaio OT bylys b conl o3V aiil awslh blo)l 0gs lase b S <l oy i
el ol 09l polie a4y (Sod5 g JSb o)l opme; S5 doyd prdaws 3l Eli,) 25l Ayl 15 S IS5 o pulBl 033 Xgid o0
(ASHRAE, Y \*) s 4un0 (slaojlo 5 (S jw SB

Cabgo bl i Loyl pd ¢ gorldl Lol 1 485 51 a8 Canl (99,80 pacio gl Sy (sl ddlaio o (g )lans 1w CBL
el Lyl yd ol Yoo 45 Ak 395 &) e saddible og (clooged o lbliis] 5 byl cdilaie cjolsns s pS),8
D)8 o ol loj g Ko 4y el s Sl

Candg p Slg e ol 5 Jaome Jolge )0 puss 6950wl (ilite Jelge @l b salad 3 )l Giolul o
Dbl Cumdg (6l pdb 8 oddpbol (la imgh Bilgw (owyp bl ST 5L lalas 1 B3 Gyl sl

> oo )hE ol 3590 (IS gu dtwd Wi > alisee Jelge pl Iy (Sl
Oio > EMSde pl g Cl 00l Ll g Connb e b5 g ol (3] 2 2 el (il xino 5 S Sl oy
5 ot iytelig il o o 48 A0S o LB g0 o5uyael e (HAtIPOGIU, 2017 )l sggaio Mol oz L

sobaiods 6 o w9 5k slalad IS ol s (Oke, 2006)usl ails 1) 395 4y (aiske jow 5 (oges G jlasxe

\Y4

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



VAR Olens 5 5l conn)ls3 opled ozt Jlo &SCis 50 8 wlil (o jlans ode 4,20

Sl Syoo |y (S5 i luas ool S s 8,8 1,8 (XU et al., 2017)xs-5 0 sbow) o jlaxe dawys
Sl golor ly (ot (BLBlg) 9 (Slos] @lie g ppd b ¢ damolnn Clods ) ()l SIS ) ilitke
» og)e a0 L b yimg L(Chiesura, 2004)us’ o & clulusl g e by Ll (5355 48 1S o oal,d
B )| a5 34eh Sl 455 5 (LS dwoin Wil (olgs (g 0d Slamalil 3,5 )3 Shaess 5 b slaliad CudS 5 CueS
Oialoliop » 15 oo by Gloible o515 maw g dwiin b (slalad (6,55 e b slalad (o e 4 jebxe (slao i
i) S0 wdlas iz gomed (else wizen (Chatzidimitriou & Yannas, 2016).sl 38 5l sl 8l s,
Wilgice liS)> li)l g 95 ¢ ALS (e o Gl g g9 dacdl (il IS by dacdl g laplatl
Salata, Golasi, de Lieto Vollaro, & de Lieto Vollaro, )uas s 1) ke )l (ilwl bly s
Pl b 1y ool YU sl 55 (6550 G yano ljun g Mo jlanods (couldl Lasl it b oS o 4l Sleidlo slaases (2015
35> Gl 1y gl (6551 Gome i lsion s G Aoy 4 ) Gl (9905 L3l 5 Ly s 08y 3 Sl
PS5 Bble > oguase (il b (giluan )d (shiaddjyl slajlSaly hls o)lgen Gl (i (g)lase (A0 VA (giidion
ol gl S—id g 255 @l )3 0ly (e (olosne jlesliiwl )bl 6y 0 -l Gll (5550 I SiS
(92 obdles)aal )l Giulol Cuxisg deumg g Gleidlo )3 (g5, Bpne LialS o ) og ieid)) sla)Kal,
Sl Lialwl Cuxisg demn g iie colisy il cow Mg o b las b cowlio (b (clnoges .(AD V¥RV
o b A (sl 53 b ezl (A g Jgaol & 4395 geizmoen (FY VAV« ol)lSen 5 Sloxin) odla)ss,S
VIR San 5 STl ardly (o b slaliad 5 oo G o e sla gl SialS ) ST 285 g3
¢ Jlodd e b canlize Ly cuslio (655 g gl sl cole) s (sldd cla gl 4 a2 g daglol ) ooliul
I (ohlSen g pade (6 8)ail lodblw Bpme ialS )3 9o sy )Saly o il oo g g s >
2 83955 sLadd ee g siluilalw slml b il (i (slome 3 Gl Gl @ a2 cole; e cpl 52 (YO

(VY Y5 K 5 )5 p2)cul b clolas )3 shdl 5yl islol Cunds Sems 0 se 3)lse ales 51 o lezsls

ol odd 5yl Giall Jas 5l ol base S5 ol caw sl oais (b 0l b caslize 45 b leidlo b IS
ooy 59 comw maldl b og (s5loxe slasSl ¢5Luen (DU, Bokel, & van den Dobbelsteen, 2014)
Sl yloid Lo 0395 dipe (6651 (VYY) VAR ) Ko g (> Ld) sl 00 daang ol )3 g (aore CutS o Il Curidg
2liad 3l 5 (an sl (o5 Ly (o8l cdwdin 3 b g looman 4 dx g (ypman Sojglsdyge Jelgs I ke (oS

OV VY hen g (3 )8) 0)b J)ls Cundg ey D ok (i plre aSs

(Jole ol o 3 el 04 n o 53 LopS oy 5 (e JUdl a8l el (i (siniio g G 1381 )
O Simgy )5 53065 Slopaldl 35 )3 e g Jl sloliad 51 B uSoslizul g Sl )l ol 2 astne U
ool b e (Sialen )3 o8 amd Bl (608 colio )b wilgn U aius (6 p0d Samaldl 33 () JUid &
opMe (Ruiz, Sosa, Correa, & Canton, 2017)asl o5, bis 5 Jaxe bl alais o SaisSoslizl 5l
gy 29108 33 (Gl 13 (oo Cnngj (sla Sogll (I3l g i e e 1) s s Loy oz Gl
@ jow sLab g LS iss d9xg (Salata et al., 2017 )ccul sus (o4 slo)S zae sy i Capw (LS
2 3L ssie colis 5 il il sy dgmg s dod lie (10l oMo Wl o Sl (Tl G s
908 g Cumod Jiby aol D908 b (g Aplge o pad yaid mio pusls Ll b )3 (FY SIWAA (oauma)23,5 5L (slaliab
Yu, Guo, Jargensen, & VejJre, )uis,s o omej 0,5 (slo)S iuljél Covgo a5 aituun  olge alojl LS jiudo

5 cblis cas ) b dwg porde il (cla Lo ) Canes gy 1y 5l 8L BT L el p3Y 1ol (2017



S 5B (6 0d Cunex o515 ooyl o ogMe (Nematchoua, Orosa, & Reiter, 2019)., .5 5,8 caun jlasxe

(Fahmy & Sharples, 2009)>)|> Crhed s slalad sbol 5,k 5l gy Syl qu»T Ol 3o Ob)arlﬁ 2 ok

o=l (Matzarakis & Mayer, 1991).i ;& -lia ;g5 0 ccl (Lig ;5 Lo)S zg—o YAAY JLuw 5

iy Sy s s 3 Lo S oo L agalee opion (Matzarakis & Mayer, 1991).s5
o b alw g L gl cslS L Yot L5 ud el (o0 jo slalad o gl 90,5 (gla il
s Sy ol cla ills oy 4 asg L o(Lin et al., Yoy ) aisew g |y ()l il byly
b ol 5l plisabl g oo 0,8 (14 )8 il talS (el (el Al o iy sl lop 5 o Sl s

(Morille & Musy, 2017).:s

sl Cnl aiily a8 conl (g od 5L (sLdd S glgis o Bb90 slaasges dle I pledel (e JBE Gl
slooygd (o Lad ] 3 4388 &0 Mlice il Lige |y g lloe (asldl (il byl )35y g (o ple
Lo oy (D YD ¢y )L g 3155 oleis)canl o (5> islwl Ggllae cun g inlS el wa lise
ol 5135 5l iio 093 53 ladnol Glae i e Sl sl g abgome ey Cumdg Amd o ol
€l )8 ol llyd a cod (5 gl Candg )3 (lame CiS g pas Ll bl (S5 ¢ orl8]
oz Syl ilwl byl 5Vl ) (6 S0d imgio ,0 (O IYAD (ol)LSan ¢ 3155 ol )l
Sl l5mpamelip odlisl Coper el bl o g llas Lol J5 (o) 2 0550 1) pladoso] 10 (F0) Colis
ol baylyi 5l 1,3i3,3 aniy ¢ bl (wlus] 51,5053,5 4o ,3VA dgds 405,5 jas i diols gl )8
Wbt ) ()l mld)l n VL (il 159y 5> SV (Sl oyl Ly (Su)ls slag e il

(Nasrollahi, Hatami, & Taleghani, 2017).::ls

anllland j90 (Bu,U €8l g Gl (65 1,8 Cyrlge .Y

5 Jloms oy YA FY g VA% oF e Jlod Joime ablaie g 4o yd SLidlis Combae Llod 4 ol
—umen L LalS a5 (Y pgmaas) 35 )8 o )8 bdllciai jl Byb Jedo SYC e g ¥ O g lgrwl b s
42 VY (e 9 (Bpd adBd VY 5 a3 ) Jobo ) g goyologh Or v v D90 5 185 i Foo ey S35
pladl o bn oyl (Su5) Joe b slmoylia 5l LSS )0y )y 8 oyl je i8S o oLl Jlod 483509 4
}_ffo L)’)—’Oth 4—)]09—’)40 ul._wlgé\_nja.«.au}u)\_, Codd .l 02y L5L> .)9_> 0 l)u—&fd'\-"ﬂ"-‘?—’ u;l._:;
Slas 50 Comd ol )3 i Jlw e ccin dn coyd ol Sl 4 powge ol (655 50 M 3yl )l Ecl
I gl e 1y ol acdhaie 598" Sl as aisly ol |y Saed adgl plodl (Ll ye g (s ool
Sy sl 3 dS (655 )8 CxBge g 095 eyl BLSL oy 4 LA su, sl ey (0S8 el e
2l 392 (5)lmm (ylone Moyl T GLSE 53 a0l e sl 4 )S50)8 j9a (6l b (o Fere
R N W IpES WS N A FC I AU OB Ly wly syl ¢ o9 S L 4 09M e allasdjge 0394 vo
2 s Soden Ly Jeldio Iylys e due) g 4o gl cadise sla i 0 (Sao s 4 ) K0S
35 oSl JL slalad o) aS’ 1,8 50 L ol pad (o 8l 5 lie o5 35,8 o STl L o ol (Sl
35150 g Oz 0aimdi g i wlwl jo las ol 0 Lacolew Glswl .6)b ohg Cuenl o liwn o s le
ogmae JLl 5 5L slalisd 5 5l 8 iy iy cogalm loaSlae @lars ) 5 €S o Sptan &

AR

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



g

4

VAR Gl 5 b cpnales oslad ozt Jlo . Kist 5 p 8wl (6 lome ke

8 (ST gandiwd 90y Bl ol o jhaes o L slaluad g9 4 LS Clowl .ol Kb )3 b ) i
lad (ped diuwd )0 9 45yl )18 (o4 a5 g plss) jomamel jhaos g 5L (slaluas ( Jol awd o o)l
515 518 (o 3S o bl jb slad) oad J S L jpames jldesi g 5L

T
= 2
Ay T

QW ()bl )3 a9 5k slalad (Syme ) Jou

b lad gy Lasd ob ol slad g4 Lad ob o)led  slad g Lad ob 5 )lowd
3k 4

sy b Ol ale 5950 Y sy b olale J5 ol 4 sy o gl )
(5265 yene) sl (52268 yme) (e23J5)

sy b plo> ool b slad V€ sy b 08y g 0k A sgpaa )38 e Y
(55 ) o yeo b (55 y2) (o8] 5)

sy b Sl sl jlslas Yo sgpazmo b 0L gol> omuse ) sy g3y & ¥
(55 ) o290 ) (o8] 5)

sgpaa bolblb b A sy b (s 213l K sy b EL ) s £
(e8] 55) (568 o) (568 o)

spaze plel 4o g Soxne W sy b Wlojyiu b slad " sy b waly gl piloge 4
(o8] 5) O (e (55 y2) ke (55 y2)

yypazxo b o3lj0lel bl VY Jypazo b oelzl ooljalel !
(58 y2) (58 y2e)

Y'Y



Jls p5 Jad )3 )l ol Cumsg Sl el g (¥ jageas) ()b il o wolgcd, jy (slaglSo DBl g oyt 5l g
Yo a5 b ;3 488y A U A G & B0 Ful (L,S) Syl olyoo bl zol 55 gy A lojcie jo o yliusl)
o 05835 g Sl 5158 YA Slass o)) Jge 8 allae gy nl o)lel el (Y Jgu) 0ol roly dalii sy
gy S8 i el S ) i 5 5 oliwe 33 e el elasl 3 SIS Jase §) (S o
opl s Lewiie S 313 )l ialel wlas] d Jele ol g 058 o (oyiin (gloyS Lol aisl asly ¢y
Lol old g5 5 oo ooy S¥lgus 4 331 Gl b lojon old Gy 51 olje (903 pasde gl Shagh
oxl g ol D3l Lide F 5 oliee 45T W] o Cuwd 4 dae G 13l Gide S Egeme el ols b allas & jgo
lae) B Y Syl iolel wlus! ¢ Jlsw 4 Bxgdanlas uw )5 eudiue 13131 5l iolwl edgame )3 &5
Eodae 41905 5 yinle o yinle S pawdine (ool 3,85kl Gillae 5l bl W lgw 0530 Gly 1S5yl (g 3l 3,5kl
Joleio 03b cawl Dy g Jolxie 05 odgamme ¥ Jolis )l il SV ojl sl ons oslil (YO (¢ pil) 1 el
9 )5 )5 oS iou Y Jels p,5 05l .l e Sl Cundg | B wl cols, wlus! s slis (s)
o3l dasee s bl il 4 Cud 395 8D Cundg b cwliio p)5 J)ls Candg j0 (605,18 Loldl aS caul p)5 L
Cundg 3D (6335 )1,8 b Bzl & Cunl Dy (b 90 p0 @y (oS iso ¥ ol 3y 05l .uled S Cloesl 1) e g0
oz @ asgi b les S Cbasl 1y Hlainyge o5l basre (Sl byl 4 Cus 393 S8 Cuxdg b cunlio yw (Il
x9S Gl ol gl 2 ) w033 cnl ()l Candg pol ngh «Sis g )5 ble @l 5l
ot opl gadS g ol OV lgw b b sl ¢ Baimdzuly 51 o lubinl )l OYlgw iy p0gMe .l 02ld )3
5 (i g LY b ¥V gl ) ) B ¥ ojl )3 LB ol (o)l (e Jl S )5 w33l Cunsdy ogad > Jlaw ¥
303l g 13,5 8Ll ael iy 4 (s ab) B Y o3b 3 Ll o (Sub sl e 5l olgn g O cansyg jl gL
sboodly ol jor 4y S8l & yguoay D3I yidbgy €95 9 a0 3)8l Fuoly b lo e baodly cud g 200l Zuwly &Y lgus oy
N3lp s jl ool b (B wmsgnly Jidy €5 Olise Sblia ©ppods 15 50 Gl s 2355 GEG)IS Ly ol

oAb S )18 gl 155 3,90 SPSSYF l5dla 5 5l eslitwl b lagewl 5 13,5 4wl Deltalogh -

Y'Y

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



g

“

VAR Olis) 5 5wl (e lss oslad ozt Jlo oKt 50 S (Bl (g lens ale

D e L olbLE GlS 53955 e el G esl el

W (Zo,b il ldas 5 5k slalad ¥ g

Oalw ;0 Ol tlewd Curdyg HOW g ,U B9yl e
il Joxo 125 Wy Joeo (kg) s (cm) 3 03y 00 Camwi

OYLaTl O Te-0) O 0+-¥T OYo-YY OVejl 5SS 0w Carndg

O ol 51 5V 9 6580 O awdyl owlidd)5 O owlidyl5 O S5 O ol 5l yioS g pld  :CWmassd oljme

Sl TS5 5253190 | SIS 4 Lowd el Sy

BT

Rl

3

1

O] Ogdyoly  Opiuds (3wl odg da 4l g do¥ plod cbs )

OpyS slié b Odpw clié @l O 2,8 Siwdg b O dp Siwdyp s O s Solodndys b 03,95 (s 4ilS Caclos wus p LT Y

Oy g,bF  OL,LY OLL) Op SubdS sk ol opl jl axdds p Ll ¢

(70 5 o8 b g)) o bl 85 s 3 L)l 6955 bams ()l Ll aS oo olusl £
Oopo (hd Dopw Oow of O (Pie)pSagama Dpf o5 OpS DpS s

[mgVCS Oab Sy u,mlfi oWl o (Sl byl sl ly 15,&5;.,\1 Collas o I Lo oo

doa b s> ey gl dod) conldl clmodls ol (glps (Aolitiun p) B Bgsanlas jI Sliue leMbl 655,35 b lojen
odiploul als oY ;5 el8l ol yuizo (clalasd s oaecsYL! Fluke(Fluke975AirMetr) ol i (€02 4 CO

o Dz SNl Jdosign 15 Cae eadcadly cbaled (1l «@Ylgw & (B ugdanlas gul ploil il w5 cl
Oleie 4 oldls GleMbl g ol 8l aass GleMbl ( oddl codly polio cud jl G Cwicren (Y pgal) )5 ))8

\Yf



03,5 el 8l a5 5l (PET) polie ( pinli slod dwle 5 L 13,5 RAY MaN 531 55 5,15 (39,9 (slmodls

Fluke(Fluke 975 Air Meter) o8l classls cusls p olKiwd ¥ g5

(W) o3l Gidgs 25 ol Y Jgao

DY
0.01

o3 8 gy sls S ol
0.13-0.22

O RSINER NS
0.23-0.25-0.26-0.29 -
0.31-0.36-0.37-.54

il D32 S

SR P L SCK {1
0.32-0.34-0.36- 0.39
0.40-0.44 - 0.45 - 0.46
iy s
0.32-0.21-0.24-0.26-0.28
K5 Gl il

0.15-0.16-0.17-0.18-0.19
0.22-0.23-0.24

L
0.24

L s
0.19

0.05= S
0.11= F5 dsb s g 5 ddy Sl s
0.05= § go U il sl Oy sxr it sb o =03-043

0.03= <S58 ) sol> =0.50-0.63

Sl Sak sk =06
Sl 25 | s sl 5k =0.08
wy el 5 20,12

(PET)" Sejolar jab Joleo slod” 4ad L ) Y

opl Gy el (PET)" (S5 Jole slod” jadlis o 5ylys Sialwl obs)) oy plate odliulsyge asls
dwd o L as cl (ule UMJL 9 b QL:)% Os.\g) J?‘“" uJ&b bow S Pel &S ol OL‘“’.‘ O )‘l L;j)jl L‘)‘)’.ﬁ.p cuz»L»
Hoppe, 1999; Matzarakis, Mayer, )sss b, b slad 15 5l osos bl s cos 48 conl b Cavgy slod
Ray ,lssls 5l (PET) polie awwlxe cly Limgh opl ,o.(& I1Ziomon, 1999; Mayer & HOppe, 1987

c.)‘.g L)")? sy ‘L)"L?] C)’ 139 A8 e le.h).uwo u‘).w cw.lﬁ‘ le.hbbl.) )J.)‘Jbo d9)9 y D9M9 Cawlodds odliw! Man

Yo

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



VAR Olens 5 5l conn)ls3 opled ozt Jlo &SCis 50 8 wlil (o jlans ode 4,20

Ray Man jl8ls 5 5 35y Sledlbl plgies laodls cudlsys g, 5 Ceols qalidlin (058 5 Jsb ol 8l pudglio 50
ol 035 5l (PET) lime il ! 51 03l by sl 45,5 51,5 o0lital 5,50

Ladl s £

Sl u.».ll.wl 0dga0w syl 1ol s .Y £

S calosds cably p BT Su )b ol WYl as oly8l 51 a5 VWA slass o8l slaodly cod g adol yiuw g g05x0 ]
Loy WA alaw 5 72000 b 3ye YYY oliss 9 (S )b cdl J3b glacolo 0 ZYDY L ; WE slaws g Z5FA L 5,0 YO-
YO s ) P AON L e i (Su,b b 3D B amagol le sl Gl &V lgw 4 b EL > FFO/

P TEVY L o oy o EL )3 wizmen iy <8 )bt YL g Jlo £ i @5 10 ) b e (25505 5 Jlo VY
(F Jgie) dsly 8 lie 5V g Jlo 55 (o gy 3 70F b ot (25308 9 Jlo VA-YO o 29

B3zl Cunin g (o Cundy ¥ Jodo

S0 o5 Jl 55 51 5L £0-0) I Y-V J¥e 5l s

Yo. i ¥ YY v Q¥ Y Su,U el
L FYA YO.XY. \YA \74 YY¥ IXRVA AYY

yyy wva 3 Yo AD Yv. Yy u,»s &L,
00.07, FY.07 B9 [AVA LARVA FAYA IAYA

Fluke(Fluke975AirMeter) s lutiul oo bwgi jb clas 15 5o, slocolo (Somb slo ko )ljao 5 aield
Lol 0345 Cul (MJyLA 5 oW C)“) Jolis B agsdnlas 5l plaS o aasd b jiol )l uoed Cwlodds (550l
53 Waodly Ll o odly LS (B pgwas) gollae (5ol clacols IS0 5LEl S5l iolol Lwlus! 4 31,8l fsl do)d
VNS (b b, L3l il Gislel Golas] gl ccuolosds (candind b gl g (So)b cél J3h clacole isu ¢
b bl 3 oy @ (Sl Candy lasl 2oy VL cplply lazdly )5 Jlas (Sl Cundy poluo
2lyS Gyl ol s mesly cusls p s 4wl aleie pé cansg lgieds (TSV2Y) )l cansg o (TSVE-Y)

\Y¢



YAY
Yoo
Yo
Yo AA
AN yva
Yo
YO AR
. AY Yy
O
Y4
Jalsia e R oS S PPN
TSV

(PET) 5,l0ibiw! yadlis o (TSV) 5,lps sl (wles! oy bL3 1LY £

o osee)Sy Jae J) gBamagly Sl bl el 5 (PET) slubl (adls ple b)) upp &l
023l b Bamsgel )l Siolel Lelus! s Ui zls (0 pews) cuwl s odlizwl (Regression Linear)
e ol b S)le 4 P o)) cul ol gae pdaw syl (oylol sl g 03gr  Stusers clyl> (PET) 5 )lusteal
ol 03905 puii £, LS 9 p)5 p)5 (oS Caowo & oleie 039050 51313l ) Gislel elas] (PET) o Kl s
B TSV=r e ST edad (g )S) Jao (295 Gillas =0methodTSV linear (Jole) (25 (slod (a5 (512
o> 5,8 TSV=te 0 lie 31 pismen bl o cuwd 4 (PET) ol Ssilo a5 )3 YYEF il 28 clod oljae coudd
&S o o a5 > TSV=\ e 51395 o cpuss (PET) oKl s )o YANY B YF.LV o (Jolie) (28 039000
de Dear & Fountain, 1994; Hadianpour et al., 2018; ) coul 43,5 1,8 oslizul 590 by yin g (6 ybou 5
& (PET) o,Kslo 45,0 YEVA B Y20 oo (il o390 ( Nasrollahi, Hatami, & Taleghani, 2017

A oy 3, Sl a3 )0 VY o515l 4 (PET) 500 TSV ssly o uis b oyl ol € 0] cocund

PET:
TSV =-3.87+0.14* PET (R%? =0.621 ; SE of estimate = 0.651; p<0.001)

v

O™ S b il ys gl JialeT S dleas y SI108 31 Jalpe 235



i 5 8 il (goleme oodo w25

VA4 Olis) 5 5l o353 o 5led o Jlo .

R2 Linear = 0.621
3.00 -

2505

2.007 el

TSV

1.505

1.00
I

w -1=TSV=+11n
J‘ | regression
fit between TSV and PET
50 |
r

-05=<TSV=+05in
| regression
fit between TSV and PET

T
20.00

(PET) 5 lstesl [asls ¢ (TSV) 5l Siolel (olus] fpy (Sison D 95

el Sldlis 5oL gy ol (PET) oles o3giows aunlio d

30,00 4000
PET

T
50.00

Location Climate Technique Neutral PET Reference
range (°C)
New Delhi, India Warm TSV=0 group 24.07 Manavvi & )
(Rajasekar, 2020
Isfahan, Iran Dry and Warm —0.5<TSV<+0.5 in regression 23.06t0 29.73 Nasrollahi, Hatami, )
fit between MTSV and PET Khastar, & Taleghani,
(2017
Tehran, Iran (BWK climate) —0.5<TSV<+0.5 in regression 22.1to 28 Hadianpour et al., )
fit between TSV and PET (2018
Rome, Italy Csa —0.5<TSV<+0.5 in regression 21.1t029.2 Salata, Golasi, de )
fit between MTSV and PET Lieto Vollaro, & de
(Lieto Vollaro, 2016
Northern China Cold —0.5<TSV<+0.5 in regression 11to 24 Lai, Guo, Hou, Lin,)
fit between MTSV and PET (& Chen, 2014
Guangzhou,China Cold —0.5<TSV<+0.5 in regression 19.2 to 24.6 (Fang et al., 2019)
fit between TSV and PET
campus in Warm —0.5<TSV<+0.5 in regression 20.2t0 35.6 Huang, Cheng, Gou, )
China's fit between TSV and PET (& Zhang, 2019
Kashan, Iran Dry and Warm —0.5<TSV<+0.5 in regression 24.07to 31.21 this study

fit between TSV and PET

St g) (ygamw 5 ) (w3l SLABL egd WSy Y.L

»y (-210g likelihood) lezoys wu)8 o)l jlage Sy omesSy Lojlp 5l sdelcuwndy amis & avg b
(Chi-square(4)=22.067, p=0.000<0.01) ,ly a5 ¥ b 5 pgl o90jl 4 4045 b a5 oselcanday OSAYYE
<l o)lal Hlaie o5 b 51l caslio i5lp SO o yd o slbad o > Jde il a5 CdS g5 e odelcunday
45 (p=0.000<0.01) coul s gro 2o y> S (slad pdans ;> ool SY/OAY plp oS ¥ giiad — posles y905] oSl

YA



oo ool g oddgnpin gl & Joa sl )30 oY il 5l g 039 cuslie B Jae amd e (L5
495 b S oselCumddy o )3 AT ol T Jde i como ol elil oS ams e ol |y clialie (¢l odel s
Pemlus e (B)b 5l Wlodd e (SemwySy Jde by g pd Clialie jl ooy AN i g e ol &
039a0 j ) 55 aS (ol Bl 5l o ys SO/ wmd o Lt &S sdslcansay £O/++ 4l Jue (True Positive Rate)
AY/Ye plp Jse (True Negative Rate)” Sio jlaie cporen ailoddodly Laweds (wydd Slacsls jL5 il

Sloss 031y ausels o Blazils H,8 iolul edgdse j3 45 (o5]8l 5l Ao y3 AV/Y dmd o LS 45 0nd 3l

Sl il e ] e 4 )l Gialel piie clialie Cuus audib 15 Joss

oo sl o Toow Satcrtes NENERIRPR
Sdwls e P aunly
$0/- vy WYY o390 | g 5 &l il
il
av/y. INE ¥ 0390 J31
M
AD/Y - IS o)

g bamd g0 (LS Spturgd (SgmsS) Jho (il ¥ aleitin)d Camd gy o) bl 1 o sine sl jiie ¥ o>

o g ol bl 5 a5 (LB b (o)l (Sl 5l 4nsdS )0 ol adile (zdls (layute (gl Mg o)l Jludo 4,

2oy gy slod mhw 3 i b ysie 45 S g o odalCunddy VW/FOA 5 O/FDF plp iy oS LslS

5 e bl 5o Jleisl y (6yld s 18l s puiiie (pl g Canl Hl3 ime y9051 (P<0.01) w3 K 4 (P<0.05)
ol ol ddly peite sl Sitans) (g )S) Jao calys Jgir ¥ Jgio

ol Cud caw 4y Wiy o,L] Syl g g Juno (51 yuiio
(OR) Soldsre  (gal50 Shze iy
<I¥V¥ ofoY- ) o/for AN —V/AYE 2 225k Al (o
S9,b oSkl 5 awids
OWE e
YIv-a ofoes ) VY/¥OA -IYAY -[aay o g of byl 51 2T
QLB s

Pt IS s (ol Sl 1 IS 53 sl i (il (slagsite 5 calpd ordlCunes it 4 s b (yb
E3090 ol Sl Jgl e cupd (35 ke oS Atd +[AAY ply L3 md lsm g Of Ll ) alST g —V/AYE
Oledd dluws 51 5 oS ladd dlaad Cuow 4y 3L ladd i Cuows j1 (Su b (Sl 51l leds dlaw yusie puusi b &S sl
Slazsly 3L Sl opl 5l (o ptdun Sladd slawy aLbdS > a8 g0],8l dad o i (Sl ) 35l Al pas Cuonw & S
WO plie 4 e a1y Jlal ol Jae g oo Gl gl ()l Gtalel edgame p> (58,5118 5o Sl
LB e len o Ol Lalyd 5l BT jite gl 1l o ps e Jake piomen dimd o L ply —VAFE g —V/VOV
ol e glgm o o bl 5l alT caans 4 lsm 5 Ol Ll s 51 (al8T pas a5l it s b ol 950 0l Sl
Camdg b st il )85k 23l (Lol 0 2lsm g o Cumig 5l B magaly (2T (3o (I3 L amo oo
Klas S 15 Sl Gialel edgase 13 X395 alhae s cpl 2lgn g Ol Candg jl 45 313l ads e g wlazils loa
oL 1y GRIB ply +[ARY 5 +[F i 4 Gyl Gtalel o390 ity 2 e ool U 9 Jlei ¢ Jae
Qo D WL Y5l i o131 51 o3 VOIY ()25 YAA gamme 5l aS oy lis Clialiv buog (awyp ;500 B)b 5l e o

AR

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



aubdS 50 o8l 5l s> VIV 5 wlasly w05l Lal i (o)l Sl 1 ansdS o )L Y ol 8l 1 sy OV L Y L8l )
s Lialol 0dgame )3 1) 185 A Egemme 5l 485 A Dl o yd AVEY 3 b Sgmw)S, Jde a5 wlanily oadjb
51oL3l 5l s )3 VY g wlazily aBT Ll e olen g O Caxsg jl 313151 aoyd YEIF piomen .l 03,8 o i
b oSy Jo 8148 )5 )15 )l bl e3game 55yt o 31 505 4y s g W1l (60 553l Lo ()l
2l .l 03,5 i Swpdds |y Gyl iolul edgase 5l z)B )3 485 e ggemme jl 455 FAY dluss o ,d WNAY cdd
Lulyd 5l (BT g (Lals e (Sl oSl 31 w38 ) 05l dbl (il (sl pite )90 53 (Fgmma)Sy Je 5 odelunde,
bS5 o 0y90 25 Jge st illas LK el g g O
@+ By Xy +By Xp +-Bie Xilog(;5) =

P= )l Shabel 03950 )3 (65318 Sy Jla>!

X1= OL;":K ).Q(w u_'ﬁg)l.? Oﬂo\ )'\ m;\f)b ..\.;..))'l.g AmL.o O;'..i‘:b

Xo= ol b (osldl) g 9 of Laslyd 51 20T

log (J;p) = —1.865 - 0.175 X; (1) — 1.157X,(2) — 1.844X,(3) + 0.997X,

(ROC) Sy aasciio oo pj ow 1 A Jod

o 40 ylueb! alold S e el slre Bl 5l S0 g5 oo
ol S N
a5 -[A¥0 ofees ofeN- +/AYo

odolawddy +/AYD ply goxie pj Colue Jlade o] wlol p a8 amd o i |, 1S, dasciie i il gl A Jods
295 Cogae (duiin 2 PewsS) Jre & Cunl ) Sy sralunsds gl .l jlo e 10 V slad o )3 &S
aS 5,8 samlie (lgi o b D o i ) Sy dasuine oo &S 5 paad (0 |y cllas pl ol atil ) wolio 5Sles

ol kel sty S jlade 4 Kodp gy Corlue o] Lolel 4

\v44 Qt«.«ﬂj)}ﬁbﬂ'n('.m.}j\jéa)w‘wa.&&)ejfﬂ.:u\éjLw&4;“}5

ROC Curve
10
0.8
2 ¢
2
=}
‘n
c
&
0.4
0.2
0o T T T T
0.0 0.2 0.4 0.6 03 10
1 - Specificity

Diagonal segments are produced by ties.

()l oialol 595 Jleis! cwin) STy dasuie ioxie 15 gl



LABL s .0

Sy S pyypan el Blgice (Sl slocl L sbalad 5 Syl Sl Cansg 0 oS85 5 (lSLs (558
(o8l olaodly el g Shiwe llllas b 5l cal p3Y Syl Liolel Cuxsg s Lasuie ¢l ed Sl oyl 4 3,80
Sl el Sl slalas Sl ptalel e3game sy gy 205 asetio )l Sialul (alod cuslie g, g 0350
o ot bl 13,8 oliz] (PET) (Su5elgnsed Jolao cslod Lyaslis 1 caibaio ol panlil gl by ol 1S
VYN ol (slofg (il bl > SiS g 08wl )3 (6515 Cusbige 5 (ol algn g O bl il b sl
23 o b p)F Hlaws Ao VY 52,5 Lo YRV 0,5 oS dopd YN olie (Sl Cumdg 4 ol 8l ol as
asude JS 4w 93 )3 )l sl (cladil oy 1) L5 Joleie 5yl 03game 5l g 3 o Bamagil (6l

0,5
oo slod i ccyisine (PO.0L) aops Sy ollas s b (ot gy Jao olsl 2 ¥ g il
B Y- plp TSV=£) g ¥AXY B YYFeY ol TSV=£00 YVEF 4l TSV=r a3gamme aw 3 (PET) (59090508

Dol Cawd 4 YEVA

_ Neutral PET range (°C) ,/' i
27.64 /

TSV=0

/
Neutral PET range (°C) ,,/ -
24.7 to 31.21 /

b 4

TSV=+0.5 -

-

TSV=-05 -

Air Temperature: 25.6

Neutral PET range (°C) //
" 20.5 to 34.78 4

/ TSV=-1

(Bx) A>Lc) Sl u.uJLdT lizes olod (odgiote s Vgl

B g Liulel edgame jd iS¢y edly (PET) i ol g )l islol edgdme (s asciie I e
s g T by 5 (wT 5 5ol oSl 51 iS5 il il (2315 juite 93 LS| s i385 51,5 sl 035000
iy 4 b piio s dme byl 3,3 )18 bl 5590 aiily J1)3 ialul ogaoe )3 a8 (ool 8l cabaied b oLl s
obis wzly H13 iolel e3gase ,3 a8 (o313l canaiws L (P<0.01) sy G 4 (P<0.05) nops iy (slos pdaws p

b5 50 &S (o0l,8l Koo ey 9505 dw i |y (Sl u;b“L.,T 5o Jein! lev o S o) yamwyS ) Jdo bl y 0l

VY

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



VAR Olens 5 5l conn)ls3 opled ozt Jlo &SCis 50 8 wlil (o jlans ode 4,20

Cundg b iy Syl )55l oM clodgy allae o cpl (2lon 9 Ol Ll 5l g wilenyS aynil (LK Sl (Sl ]
30y 1AV L St gy J3o Gyl bl oy Jlain] ey iltdly it 5yl ol peluo] dga
u_iaﬁlyr_a Joleo slod adls lawgs u-")‘)" u;;,“L.,T Camidg (owiyp 9 L;‘,,“_LEI sleodly cuslhy s> & A o olis
o 5 Ol Cundg el g (o)l (Sl ) asS 53 Wl bl cgzals IS 31 b pwize 35k 5l ol (PET)

Sy Sl bl Sep Jleinl i 4 oI
FSLC

233 il ptalsl 5 el (s (39) 99 4 231 ()l Gialul Candy G sl ol LS gl ol @l
claosls e )b 5l 5L slabad 3 5l olwl edgmme awyp Jgemeygbods ¢ Jgl clls 13 5903 i |y 5L (slalias
03940 D yS o plsl Syl islwl olulinl laadls I (S bl o gl s g Slise Slillas plg] ¢ sould]
ol el YIXY B YFeY o3gue (0 (PET) (059090508 Jolre (slod [adlis (bl p Limgss ol o )l il
58l w55k adsls yudly) ol,81 ad Bilaw w3k 5l ol e Cunl oad oolail (e pl 0 &S ped clls s Ll
2903 (rpter ) 3 (Gl el Candg o Jlenl (LB (ouldl cumdy 51 (sl el 5 () il sl ansiS 5
Coardg & Comd (S b Solol hyls wlawily Wl LS su,b Slel 5l ansds o oS (gol,8l ol ol zols
O ()l Candg 5l &5 o8l pizmen landly (il ()l )8l (eles] a9 Wlesgy (SLel el (Sl
Sl )5k cel Jole cpl g Llodgy b (5> Caundg 4 Cams (6 03 (Sobol (gl wlasls |y oY b
Sy Jao Cul ord )l Giall edgamme )3 8,515 g lae ()l Cundg 08 cols) (wlus] iy
ol ol 03,8 w1y ) Gialul o Jleisl p3 aad Jelge i oy +/AVD Como b oridly) Situeg)
Ol Jole 63 (orlBl (slo it by ogMle (il slalad )3 sl Sl alul Cundy b)) sl ol Gl gy
Sox 2 M3 g ise 510,556 5] on SIS orlil Cmy 51 23l Ml 5 (o5l 51 43S 55 33l ik abls

ol )l ol

Isialk

2 Omnibus Test

3 Hosmer and Lemeshow Test
4 Accuracy rate

5 Sensitivity

& Specificity

7 Forward Likelihood Ratio

8 Wald

9 ROC Curve

VFY



&l

AN (VENT s sSne pole 5 ploiilos uwtine il silone 3,Sus) b P 4l (S5Se sogaions

o8l 106390 Agei) Jlw 3y aBlge )3 oLy (ej sl ()l 3o (2Lj)l (WWAY) e o 552 ladlos -
QAR (VI Kt g 5,5 Bl sslons (3 S 5 pyS

SO-XY (V) SKid 9 0,5 wmalBl (glare oS liw] 160)50 adllas it 4 )5

e ol pall oeels )3 i (sl 4B (63955 4l 5 ae (i (o p (WYAE s )i s g a5 -
o0l g RS S5 bd)S Bua gliwgy (gpdy K 50,8 ailge (oluwlid (VVAQ). i oo Hhdiawl g o)L ( sLib
JY5-YVN ,(Oﬂ)\/\ sdawgd g l.a.‘E‘)» dollad

o8l g a3l sl o 3 (65, LS Jdos (WWAY). jgliie euyS 313y pe g (635 duxws daxo 5 v3y0 (BB -
AFY-\YY ,(\Y’)\ ,Ol)ﬂl &olore Silalllas -QWI R 18390 3494;; S ) £yS

MIF-20 ‘(\\) AR u‘)" d)Lw).e(w 9 (.5)1""“ Lf"‘l‘c 4yl

AA-Y :(A)\GJLMJ ‘UI)"1 d)l.oaw 9 Ceoye @@9).» —L;Q.LC- dollad 99

0 Lelm) oslane llae by 9 LI I8 Je oMo 16390 dalllas) lgbol s SeSmmo ©Mmxo )3 (5)ly>
Fy—5¥

s Slalllae doldind . ylos s e 0 —oildl d.uLwT (VYD) oo aald dgaze g poal Ly g (e lp olead -
N0 (YO ¢ oMl Syl

SE-OF (FENY Lo ol L

Sl Lo i 3y Slos L5 (WAA) s 8 00 ) adl comes g lmlin dila 5 (55259 dumg g Lugo pido (55008 -

Sl s g Sylane (ole i Dy @ BBl 5 et L (65,51 B pme plise o () 4SS 000y g cng i l9d) (655
XEVD (V)Y AYAA )

-Akkurt, G., Aste, N., Borderon, J., Buda, A., Calzolari, M., Chung, D., . . . Huerto-Cardenas, H.
(2020). Dynamic thermal and hygrometric simulation of historical buildings: Critical factors
and possible solutions. Renewable and Sustainable Energy Reviews ,109-118 .

-ASHRAE. (2013). thermal environmental conditions for human occupancy, ashrae, atlanta, ga,2013.
ANSI/ASHRAE Standard ashrae 55 .

-Aygam, 1., Akalp, S., & Gorgiilii, L. S. (2020). The Application of Courtyard and Settlement Layouts
of the Traditional Diyarbakir Houses to Contemporary Houses: A Case Study on the Analysis
of Energy Performance. Energies, 13(3), 587 .

-Castaldo, V. L., Rosso, F., Golasi, 1., Piselli, C., Salata, F., Pisello, A. L., . .. de Lieto Vollaro, A.
(2017). Thermal comfort in the historical urban canyon: The effect of innovative materials.
Energy Procedia, 134, 151-160 .

-Chatzidimitriou, A., & Yannas, S. (2016). Microclimate design for open spaces: Ranking urban
design effects on pedestrian thermal comfort in summer. Sustainable Cities and Society, 26,
27-47 .

-Chiesura, A. (2004). The role of urban parks for the sustainable city. Landscape and Urban Planning,
68(1), 129-138 .

VY

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



VAR Olens 5 5l conn)ls3 opled ozt Jlo &SCis 50 8 wlil (o jlans ode 4,20

-Coccolo, S., Kampf, J., Scartezzini, J.-L., & Pearlmutter, D. (2016). Outdoor human comfort and
thermal stress: A comprehensive review on models and standards. Urban Climate, 18, 33-57 .

-de Dear, R., & Fountain, M. (1994). Field experiments on occupant comfort and office thermal
environments in a hot-humid climate. 36, 48-56 .

-Du, X., Bokel, R., & van den Dobbelsteen, A. (2014). Building microclimate and summer thermal
comfort in free-running buildings with diverse spaces: A Chinese vernacular house case.
Building and environment, 82, 215-227 .

-Fahmy, M., & Sharples, S. (2009). On the development of an urban passive thermal comfort system
in Cairo, Egypt. Building and environment, 44(9), 1907-1916 .

-Fang, Z., Feng, X., Xu, X., Zhou, X., Lin, Z., & Ji, Y. (2019). Investigation into outdoor thermal
comfort conditions by different seasonal field surveys in China ,Guangzhou. International
journal of biometeorology, 63(10), 1357-1368 .

-Hadianpour, M., Mahdavinejad, M., Bemanian, M., & Nasrollahi, F. (2018). Seasonal differences of
subjective thermal sensation and neutral temperature in an outdoor shaded space in Tehran,
Iran. Sustainable Cities and Society, 39, 751-764 .

-Hatipoglu, H. K. (2017). Understanding Social Sustainability in Housing Form the Case Study"
Wohnen Mit Uns" in Vienna and Adaptibility to Turkey. Iconarp International Journal of
Architecture and Planning, 5(1), 87-109 .

-Hoppe, P. (1999). The physiological equivalent temperature—a universal index for the
biometeorological assessment of the thermal environment. International journal of
biometeorology, 43(2), 71-75 .

-Huang, Z., Cheng, B., Gou, Z & ,.Zhang, F. (2019). Outdoor thermal comfort and adaptive behaviors
in a university campus in China's hot summer-cold winter climate region. Building and
environment, 165, 106-114 .

-Kumar, P., & Sharma, A. (2020). Study on importance, procedure, and scope of outdoor thermal
comfort—A review. Sustainable Cities and Society, 102297. 41, 18-36 .

-Lai, D., Guo, D., Hou, Y., Lin, C., & Chen, Q. (2014). Studies of outdoor thermal comfort in northern
China. Building and environment, 77, 110-118 .

-Lehmann, 1., Mathey, J., RoRler ,S., Brauer, A., & Goldberg, V. (2014). Urban vegetation structure
types as a methodological approach for identifying ecosystem services—Application to the
analysis of micro-climatic effects. Ecological Indicators, 42, 58-72 .

-Lin, T.-P., Matzarakis, A & ,.Hwang, R.-L. (2010). Shading effect on long-term outdoor thermal
comfort. Building and environment, 45(1), 213-221 .

-Manawvi, S., & Rajasekar, E. (2020). Semantics of outdoor thermal comfort in religious squares of
composite climate: New Delhi, India .International journal of biometeorology, 64(2), 253-
264 .

-Martinez-Molina, A., Tort-Ausina, I., Cho, S., & Vivancos, J.-L. (2016). Energy efficiency and
thermal comfort in historic buildings: A review. Renewable and Sustainable Energy Reviews,
61, 70-85.

-Matzarakis, A., & Mayer, H. (1991). The extreme heat wave in Athens in July 1987 from the point of
view of human biometeorology. Atmospheric Environment. Part B. Urban Atmosphere, 25(2),
203-211.

-Matzarakis, A., Mayer, H., & Iziomon, M. G. (1999). Applications of a universal thermal index:
physiological equivalent temperature. International journal of biometeorology, 43(2), 76-84 .

-Mayer, H., & Hoppe, P. (1987). Thermal comfort of man in different urban environments.
Theoretical and Applied Climatology. 38, 43-49 .

-Morille, B., & Musy, M. (2017). Comparison of the Impact of Three Climate Adaptation Strategies
on Summer Thermal Comfort—Cases Study in Lyon, France. Procedia Environmental
Sciences, 38, 619-626 .

-Nasrollahi, N., Hatami, M., Khastar, S. R & ,.Taleghani, M. (2017). Numerical evaluation of thermal
comfort in traditional courtyards to develop new microclimate design in a hot and dry climate.
Sustainable Cities and Society, 35, 449-467 .

-Nasrollahi, N., Hatami, Z., & Taleghani, M. (2017). Development of outdoor thermal comfort model
for tourists in urban historical areas; A case study in Isfahan. Building and environment, 125,
356-372 .

\FF



-Nematchoua, M. K., Orosa, J. A., & Reiter, S. (2019). Life cycle assessment of two sustainable and
old neighbourhoods affected by climate change in one city in Belgium: A review.
Environmental Impact Assessment Review, 78, 106-112 .

-Oke, T. R. (2006). Towards better scientific communication in urban climate. Theoretical and
Applied Climatology, 84(1-3), 179-190 .

-Ruiz, M. A., Sosa, M. B., Correa, E. N., & Cantén, M. A. (2017). Design tool to improve daytime
thermal comfort and nighttime cooling of urban canyons. Landscape and Urban Planning,
167, 249-256 .

-Salata, F., Golasi, I., de Lieto Vollaro, A., & de Lieto Vollaro, R. (2015). How high albedo and
traditional buildings’ materials and vegetation affect the quality of urban microclimate. A
case study. Energy and Buildings, 99, 32-49 .

-Salata, F., Golasi, I., de Lieto Vollaro, R., & de Lieto Vollaro, A) .2016 .(Outdoor thermal comfort in
the Mediterranean area. A transversal study in Rome, Italy. Building and environment, 96, 46-
61 .

-Salata, F., Golasi, I., Petitti, D., de Lieto Vollaro, E., Coppi, M., & de Lieto Vollaro, A. (2017).
Relating microclimate, human thermal comfort and health during heat waves: An analysis of
heat island mitigation strategies through a case study in an urban outdoor environment.
Sustainable Cities and Society, 30, 79-96 .

-Xu, X., Sun, S., Liu, W., Garcia, E. H., He, L., Cai, Q . . . ,.Zhu, J. (2017). The cooling and energy
saving effect of landscape design parameters of urban park in summer: A case of Beijing,
China. Energy and Buildings. 26, 27-47 .

-Yu, Z., Guo, X., Jargensen, G., & Vejre, H. (2017). How can urban green spaces be planned for
climate adaptation in subtropical cities? Ecological Indicators, 82, 152-162 .

VFo

OIS sl 3L 5o Syl ST S Jlaast I8 31 Jolge 285



Architecture in Hot and Dry Climate Vol.8, No.12, Fall & Winter 2020

Original Research Article

The Role of Influential Factors in the Possibility of Human
Thermal Comfort in Historical District of Kashan

Karen Fatahi!,Nazanin nasrollahi?*,Maryam Ansari manesh3,

Jamal khodakarami?*, Ali omranipour5.

1-Architecture Department, Engineering Faculty, Kermanshah Branch, Islamic Azad
University, Kermanshah, Iran.

2- Architecture Departmant, Engineering Faculty, University of llam, llam, Iran.
3-Architecture Department, Engineering Faculty, Kermanshah Branch, Islamic Azad
University, Kermanshah, Iran.

4- Architecture Departmant, Engineering Faculty, University of Ilam, llam, Iran.
5-Architecture Departmant, Engineering Faculty, University of Kashan, Kashan, Iran.

Abstract

The cultural qualities and values of architectural sights are the main reasons for the
attendance and the activities of their inhabitants in thermal comfort in the historical
district of Kashan. Continuation of life and the variety of activity in the historical
district have made possible a large population in the open-air and semi-open-space
of this place. This situation -the existence of such spaces in the neighbouring
buildings- as well as the architectural beauty and variety have made an assessment
of human thermal comfort a necessity. This research aims to firstly study and assess
the range of human thermal comfort via the index physiological equivalent
temperature (PET) and secondly present a new method to predict the function of
operative variables in the possibility of human thermal comfort. For this purpose, 17
sites and locations in the historical texture were examined from Aug 28th to Sep
12th in 2018. In addition to library research and field research, we simultaneously
obtained data from the climate data as well as the response of 778 people of
inhabitants and tourists to the questionnaires. At the next stage, the estimation of
dress rate through Delta log 70 software (PET) range by Ray Man software were
determined. Consequently, the data were analyzed by SPSS 24 software. Our
findings show that the respondents felt thermal comfort between 24.07 to
31.21centigrade (PET). It is also worth mentioning that the obtained results from
estimating the structural equation modelling indicate that examining two variables-
checking, the weather conditions and previous visits history, can predict the
possibility of human thermal comfort up to %925.

Keywords: Thermal Comfort, Kashan, Open and Semi-Open spaces, Physiological
Equivalent Temperature (PET).
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