SS9 oS Ealdl (5 loso ole o piss

Juisch gt allda

105390 Ubiuw fhumo — Sy jud sleadlgo b i)l > UluleT sleulito bl
' OS5I Ca s yloiSlw

T3 A0bsle e 5ok el Meslil o)le
J:’_SM‘W s OLe NEEHE «solers L;J:Szﬁ;zh}}_.—\
Ql}@; aK..i.’:'b ‘l"‘f.) LEL‘BJ“A uﬂ._:'Jﬁ LLE‘)L&«.XA sbewl =Y

3l o ¢ bl 0aSCils ¢ ol sy sl =Y

OYA4/0V/4q 5 pdy ATAANV/TE isl s)

6 .o

a gl 5 s b pls oyl Ly Sl Gl l oy BB glime gel€ s 1 Sl ialeT Slalas
Sl LT ol 33 8 o (suail Slss 5 SS9 508 ((Sid 6)E Sle s an 534S Sl Gl (slacS s
o) go ol g (g3ie o 5 e 4 S S OT (6 K05 (sl ko 5 03 35 ol sloadd 0 136 o 60
Sl ¢ dame 5 (58 Glaadl go Olojon ;36 lalid Coda b rass onl 55 Caslodd plowil 0586 6T 1 Ol5e 5
b e 65,5 Gl ,S los Sis bes Jols omes slaad go . Conlods el 5l e 53 olal Olaz b s (Sl
(S g (Sl 4 s Jals 3 (S5 sl Wledd O ol s s LS ) o Sl el b
B35 P Jold Glee G Aul 3 el (0 L88 Olekirr 5 pldg) Condy (S s 53407 o dla g5l Con
OM}J@)}&)K}})JL@%—OL&}QJA}:w\b.@‘;‘ybﬂ:j‘a:mﬂd‘l{&\f}H)TsLﬂbab‘Jg'_..:j')a-uuntut.&_ﬂj:
2 GME S o i Jases laad go Ols 3l s go 0L Oltwn Jumd 3 a8 L& V+A S50 2 gl Clods pln
Cosby g les posdle das oo Olis 50 Jaes— (SC50 (slaad] go Ole jo 30 .ol dtsly cond Cusby a5 3 3l &S o
@ el ol 33 Gl e e 5 JB S 1 5555 SIS e 5 sk Camd s ¢ (sl pn o
"y Sl s slaadl e L g bias )1 g 5 elde s (aoe = (S35 Slaail g o g Sl el elie
lasls o

S eulsl Ol o ¢ dama  (SG 58 laad o ¢ Gl Sl (gl 6,8 5L o319 wuls”

5 @ 0 e mn b Syl il T STyl o pla 9l 5 s " Q‘}J&l{4.“;&:d}\au\i)giéfszdb)j‘xé;ﬁduam\—\
.\:ﬁw‘r}wa-ﬁ‘)&éjjukﬁjtj.}é&)&dw“)Q&;w\mw}_ﬁto‘-’é‘a@‘bjbn @‘j)élﬁg)[ﬁf@.‘w}|
bahar.bannazadeh@ut.ac.ir :J s oo 5 —*


mailto:bahar.bannazadeh@ut.ac.ir

1799 Gliunli g Jlgy s jL 6l (it Jlw . Sb> g S paldl (5 laso oy i ror

w4 o35,4 .(Johnson et al.,, 2018)ss 5
ol S Sl STl & Canlodd
Lo S5 s b Sl sl s atls b U 3505
S 6oy 5 (S5 K 53 Dl 4wl

(Schweiker, et al., 2018) !
slazel 5 51 &y geo 53 45 5503 595 5 slizel -
Ol OT bl b 5 0,8 LB,
Slal 53 ol G551 Dpae Jials
L gleolebe 1 g law .5 55 o r.a:lje ol
S Gileliad sr S 4y o (S)lene 5 S0,
e AT G5 &5l (ol 53 5 Ll
B N s S P PR I
(Wagner & O’Brien, C,.w\au\ibjf 5o Ol
G Sua b gy ol sl 2018)
ol osb a5 01l 5 Sl laT Slallas
Sllas Ly 53 1y 6ylsl Oletla Gl b el
b g Lol I bclests 15 b e Sl
ols I 1 glaailge canlllas 340 4t
ez 3 g0 odaline g dsliinw 5 LB s 9 Llods
SN glandllan 1 id e ol Lilas 5 413
Sl STyl Calides ailge #0 S &S ol
elas 55 &S S0l 5l Calods sdomin 5 3
Sl s spdae Sdakh 3 55 S
Chair plo & g b Cwl See Sol
Sl p5Y 3 085 65 Sl LS )5 5 e
s L) GlsascT Ll i pesdle n)f RSia
ﬁg)!ﬁéf\)s\ﬁéﬁsduﬁu%(dwb)
2T 518 S s ol Sl a5
cldie Gl gyl el Sladles 5 &

Cows opl el b we Sl > u:'iL"T S8

Aoddo —
L6 il laair I bl anllas Oy
Sl S 5 ol Sl ks OIS Sl el o
e iS55 Dpae J B Sler
za Cawd ol 363l 50 (63 5 T 5 JIs
Glas 531,555 Slelu o, 8 b9 sl 3l
55y Slele jlppm &G ol sb 4 5 (s
(Antoniadou & 4uS" s (5 e ¢S ,l51 sLas s
Olelu i, 8 elul » Papadopoulos, 2017)
23655 IS D YNV Il ys (6551 Sl
g S J s el alBla g, bolasle
¢85 ol sl Go b 5D 551 O e 5L
S ST oy oy b (o3lizul 3 50 (65 555
sl bl 5 Jlgd 1 ol 2550 S
iy 5 p) 3 3l 3 ey Sl 5 g 5o
©oam g b ogscplil i Llesgas S0 T s edd
oRIBl S 5 Olele ie i fedly
5 Ol (e Cans 4 (Ao ys A 1) 1L
Syl Cnds 35 4 Ol o B2 S0l 55
Js 4 ol sl (Wagner & O’Brien, 2018).5 5,
5 bl glaaypa fals 4 5L s Ll ksl
SleT gabse (I O pae Jaomelan
s S5 g sy e Gl

.(Djamila, 2017; Djongyang et al., 2010)
Lo CiS Gl 1SS Gl BT
3550 55 ENL525L 5,1h5kul 55 o8 Conl sl
(Albatayneh et al., 2018; oulas 5 51 5 o, Lal
L k> s Frontczak & Wargocki, 2011)
Jols 36 o 35 Olg 5 ot cmlin S



YN ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

358 ga 0313 o p 8 B1 55 pmiales 1 a3lizal
533131 Jass GUl5 Ol 0L (55 Dlidos
4 MO Jl. s Richet .cles gy YU (sles
.:J{&Q)\fdfjajsou‘_}inw&k:ﬁﬁ
Jals sl b andlles (65, »» Gagge VaYy Jl s
3 il 5 3 8 S jame DLl O 53 Sl
550y by Iy ol T 1484 Jle
L 61, ASHRAE 3 18lkl 53 5yl Jsls
Ok = e L) 03 51 (12 ialeT anlllas
adgl esl sladus 8 Sl (HVAC (slagze
B (& iy a5 o8 8 S il o 53 Julas |
S 6 55 Jo anw 5 L A Gladle s ol
Sl 3 5o 5 ol s 451, (VAYF) Gagge Lo 5
3,1y Lz 5 0Ll O (SOl Jals Slalllas 4
s Givoni, 1963 Lug ST Olles .as
PMV , g, > i Jae 414l L Fanger, 1970
o) olaass (Coccolo et al., 2016) s,
5 bdas &l 4 bl VA Jle 53 o)
selel e S gl gl esls
Lol pdige ol O 53 bl (Sl
Slaptns Slls S JTetl Ll 2 3L
Lol Llps & plaws S ke 456
Olge & ShleT Gl ojb opl 53 sy
4o gt Sl oslatal 5 ) b J g
oS ol 03 bl adl b sl gk
T o et 4 Jamea (S5 5l ke 4t 6
A Sl LT Gl pesle JIB s S
(Taleghani et al., 2013; van Hoof et al., .
» s adge i Fanger .l 2017)

EF s pe pi g 4l Gl ST

03 305 Joe (510313 oL O gomen Ll 55 oo Solallas
5 bas bkl ZSol o guast o dﬂfﬁ@ Ry
N Sy g0 4 65633 Gl ST sl
S i S CaldT el &5 3 S a3
56 685 0l L5 b ol 68 5L
Sy g e SIS S S5 53 5 dles
gled) Sl 4 Lls Jolge ol (plolid
Ol bl S 53 (b Al 5y b
St 0T 5l oSS 8L e,
S s dalg Ll pseiS L i Jue
Saailge wlal 1) 35 8 Sl <STysl 0l
Gl S 53 5 s G e 5 (58
ol S5 BB il 8 Bl Ll
LI 5EN15251 3 ASHRAE 55 (clas,latl
Sl 58 Sl de sle gl Gl LT
Cro 5 (b 45 GOkl ol LB
Slids Sl oY (s s 4 il
b 458 SOl b (o a3 (5 500 fu
el Laolllnl G305 gz (oS 5 408
Vg 4y g SSomly 3 53 ol g5 50
Wl 53
A go 51 SIS (oo glaadl go pegdle -
SIS s 3 ool STl (S la
= Kb slaadlse Olejan (1S S Ol -
Sl itz 5 5 Syl STyl Jaoes
4l go dbow g 5ol Sl SIS plasT -
ks oy BB ama = (K58 sl
G Ay Y
53 S sl BN (S5 o5

s Blagden Sldles 4 0L 0y 55l > (e



1799 Gliunli g Jlgy s jL 6l (it Jlw . Sb> g S paldl (5 laso oy i ros

Auled Blad 55 ol $SThal 5o 1y Calises
Jolw gladde 1 ussle sladde ool 5 &
gal s B gles g jasli ) (Sl
S ol i glos bowgie 4Bl ann s
(ool alw tedd HE 5l Jde ¢(lsm OL
Jols it Jobe (5l 2 ol ke VBl dn
Joe & ool 8 Sl il Godes Je & 55l >
Sl G5l Jde Csles ki 1 s 05
Wee S5 AT bl
.(Marcel Schweiker et al., S35 5 5050 5
L ool dolw )55 slos b slad s 2018)

sl

L 3L 30 slaosls "0 ga 3T BUI 59, 5 oslizul
ﬁgjtfé,\?juéudb,,gudﬁcifwt
G155 g (Gl addlas) il Ll s
(Djongyang et Wl oo S jed s e slresls

al., 2010)
Sl ol b Bl 5 S, )l o
A1 BB (6 ot aopilir 1355 o0 Oy 6y OL
Olas LS55 3 ebles sl | mlo,b sl 3l s o8
Sk s alT Lls boesls
(Auliciems, 1981; Brager & De Dear, .5

1998; Michael A. Humphreys et al., 2016;
Jae J. F. Nicol & Humphreys, 2002)

Jo LB Lol s a5 6,875
(sl el andllas a4 s 4 S (Sl >
B ksl i 5 LOT Syl 5 ol 8 ks,
Sos5 4 ar s ol slaans 55 5,0 e el
oS ol el 3L s Sl 658 5L
3 Y of Jlo s de Dear and Brager L. g
53 oslizul Cgx 5 Jles! ASHRAE 55 5 /il

Sl 5193 (5l g Ly (oW 5 o
i omen (Djongyang et al., 2010) oeiais
T e e 53 )l g o 5580
oW F 55 Ol pe 3 S laslisl b
(Al Dol SHlm sl s«
Sl )3 o e 5o 53 (633 Sl
an Sl g he Lyl b R oo pas calia
Osen S Glas Bulph 038 0dsl e
S 6 p Ul 5 g e lanl Ul ol ylas]
Sl LT e G 2 Ses
Wl sl (Taleghani, et al., 2013).,138 I
sl o, el Humphreys and Nicol
Olalls Uy Fanger sl > Jslas Jbe bl 5,
ol )a . dsls 5l 8 lawin 590 (g3date Sl
S LT Sles dals & Loy dn cp s
O 5V Fpems S reb 4568 SOkl 3
Lo suaies) PMV-PPD Juts Lo 55 o8 Zsl (6
(Humphreys et culod  ow iy (Ol s
Slaass oyl Jboal, 2016; Nicol, 2011)
dols Jsame slo3Sos) 8 038 ot
@UF (Gl LT e s Sl
21 Gl ol i Ll s s Cao g
(Nicol and Humphreys  Jsls glas ¢
(Nikolopoulou et al. 2001) -, 5 2002)
(Ul pde ol Jool Jlo 51 (SO s 1l
ol e sl 4y 3131 Gy 03 o
(s e Bl 3 o oS 1 E
(Nicol & ol jaze laml  olil ( Kon 3
o& ! L Roaf, 2017; Shooshtarian, 2015)

a8 Lus leaa ngiis Sdaze slad



Pov ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

b plis 53 g rie Je Ol ol
3 Olipn 5 Bl 5 g s (glailate 5SS
.(Humphreys & s 42 ol Calites laplans L
0333l Cnlodd jaseine i Nicol, 2018)
Sl ol el calin o105 0T Ll 5
3 4lie Ll 5 55 i sl bles g 2511,
(Slay ks 5U Cou Caltes a0l s
el aS dzan Jslize S plie o]
(Marino et al., 2011) <ol LI 31 5l >~
ol 338 aie o Sl oge ol
02,8 o0 S A b e 6 o3 Sl
a2l p S b el s 38 Gl i
Ll g ol ol 5 oSGl 5l (LY

M"G‘G}J:‘);;J‘J}

&L»T 9 )‘J\f}' ‘Slb«é.’s.o -\-Y

<&l
Eol S5 e Sl 4 s gllenls
Calides (o e [0 Sl 4 Sl 83 odkomy
&G 03 K 0k 4l KK L 6T b
Sy s 5 asie s llkul Olg i oK
- I L APV B I JES A W |
aals 53 O sles Ol i &S das o0 Eo b
3¢S Sy g Sogb,y Bl B (S S
S ey Jol 4 O (K505 58 sla ST
Goldy b STy 4 wwly BT b
5 Sl g R Ry O e
St Glod of (andy b5 Code
Seb) dosiil 03,5 5l phlE L il
(Johnson et 55 5 s 5 Jamee S 5 5 Lot

5343 8 Slasiasn b 456 GOl L
Jlesl & mie A5l opl YooV Jle s aels!
European  s,lttl 55 o850 5Ky,
.(Candido & Dear, . § standard EN 15251
51 o~ Wdle 2012; J. Fergus Nicol, 2011)
(3305 5y Gl 58 5l o3 5 51 &SST
plot b (Yoo 1) JSS 5 S ¥ obssl 0550
ol lazsle Y2 53 d ek lde Olallas
L g (IS 5 <O g cansl B) gyl (g, 5287 5>
23 65k die 3555 o2 ) (OIS
L YooV b s EN15251 bl s,laslal
Lds sl 53 (De Dear etal., 2013) s su 0l 5
Os e Slon slos b (s daly 53 LT gles

255 0B
(Dear et al., 1998) L g ok 5 ,uis Ul
(s, 8 5l 1l s Ol s aw >
oL S s 685l s Sl 8 sl
Oy 15 Lol 55 (Sokmy Dlalllas o>
A gLy A g 3 udsdo
L s Slapite (o) 2 40 5 Snlodd ol
T e oSl 4 Cles ged oal B
Chailgs 4 bo i Syl sl 335
5585 E3 P 5 e Ll 10 50 55wl y (o Sl
Ly ol SheleT dls Glg o g ol 138 3
(Mishra & Ramgopal, 2013; was % 50
>3 i ol Nicol & Humphreys, 2002)
b Grgsme lld fei U5 35 335
<,k 51 (van Hoof et al., 2017) dabasls
bl Kawoly 8 ol 0T als o)l pen Ko

3 5 03 3 gdome sl OWS Sl il 4 55l ~



1799 Gliunli g Jlgy s jL 6l (it Jlw . Sb> g S paldl (5 laso oy i POA

Flaxl 5 (S sbadl b cog
(Eliasson et al., 2007; Knez & c.l

Thorsson, 2006; Nikolopoulou & Lykoudis,
Gl Lo ¢S5 s (S 5b sl aze 2006)

L LS (Gee e s Omes
L pp g s (LSO e p (D
Ol 55 Jlsy 5 olasl ( slal LUlg
e2lp Ll ey (S Ll s L s 65l
Olgs la pxte Ol ge Cow S Laad go ol LS
by o BB Clsee 4 Lpdo ke
<51 .(Gunay et al., 2013) L sy sui
IS 4 (oo 2w Oljn 01 )87 o 5 Ldd Ll
SR8y g0 4 8 (o303l slaw (Las & s
3955 &Sty las go oslial Lab 1 gl b
el s gl Ol e b 5 Lad 4 =9 5
Sl T 6 s b b Lo e
051 s 53 s 5 J S Ol jn N
Slpi Sld 5 S JAS g
calzes o 3l gl SO L (S SN,
Ol 5 Sl Oypm gldd b Lyl 5 s
S pan Olgen SOl T 6 ndy Gt
3 (Cyae O OOl 5 do)y) 55
Cgmoes Cawd pl 3l s eleal Glalys gdoe

(Brien & Gunay, 2014) . 42 o
S ok Sliiot 3 8 o)Ll 45 bOles
Sl oSl S 5 gbadss )
SIS 5 (K il Lild s Sl
il o ) JSKE s s g Dogline
|y Conlord o ,Lal Calides Slalllas 53 457,158 31

@@\W@T.MJ@QL&JM%Q)}@@

by 6,8 5l Calises Ol s al., 2018)
(ol 0 U3 Calten slaad) go 3l S 5131
o> Jold (ool (glaadd o 51 A5 Lo 35l 50 (&
(B s (b, ol 0L gy e
& ely Sbadge lases o SUSl6s mlaw
£5 (S e (Slemle G S5y au;
5 S S ¢ oab a5 5 il S e
STyt Sl oy Uasl) Sla s slaad o (0L
(S S s 5 golasl gla SIS
g5 oW ps i o) S5 50
B8 ) slatml € it 5 5 1 led
(R.J. De Dear kil slailab 4 pludl Cogar

et al.,, 2013; Djongyang et al., 2010;
Forgiarini et al., 2018; M. Humphreys &
Nicol, 1998; Korsavi & Montazami, 2018;
Marino et al., 2011; F. Nicol et al., 2004; J.

F. Nicol & Humphreys, 2002)
2 L o 5 G Sl sas
(Knez & .55,5 o 31 3l oyl Ll STl
L8 4 Las gl 4 1, 0 Thorsson, 2008)
S S S s g5 445 g Ol Sl
slal 5 Glas Sl ozt 43,8 s 1 5315 s
st LOT ayls Lolastl 55 olad sl
(S50 Gl 4wty O &S &S dias
el 3 Shes clrac> 5 olsasol Ll s
Sl sl (S slaaly ) e
SR 55 bl glaacr b byl s oS Sl
Gl sld Olasls) o Jals 5,8
D3y b (pshe Sy s 5D Alas
Sy g (b Lo 4 ¢ st Loee o)
el 5 She ol (olad sl S5



Po9 ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

3 et (I8 1 Ol romie S Sl
A e (S gl s posdle aoms Laad e

ez § 15

cCalides C}k.w 30 63,2 b 54 J.:.‘J
anlsl Calizes Loyl i 53 Silalllas Sl L5 Olimeon
S 5 Gl ld s sl ;56 L WL

adlas tagh cpl 55 338 adie Calie

(s (gls e S sl il Syl >
gl Susby sl Ol (A ey fula
5 b bl il 53 131 28 sla iSTl
S Fe S b S Bt a5 L s LS
el 5 ol Ll o o8 obuT jlas o
qjamw@d);gu;ﬁ;\;l@,\f
calisd aea” Ol sie b Laosls 4 gazme 155 5 o0
Olej 4 L s L 38 o it " OSG pea
L os 3,5 Al 4 5 03y wly jasin 0K
Gl o Gy ol ST gla esls
(Gunay et al., 2013; 5,6 L il

Humphreys & Nicol, 2018)
ol e 55 e DYl 4 mul e

W55 15 ke s ed s gl Dl le

G 9y -
o 93 3 Sl ﬂuT adlas ola 2,
o Suaib Gl anlllas 5 O5a3T U1 2,
(Cheung & Jim, 2017; Taleghani, .,

Tenpierik, Van Den Dobbelsteen, et al.,
<85l iy, 2013; Wang et al., 2018)

Fllp Koo GOl LT s ol
@l 0 J ol s 4 g Gl Olallas
S sl Sy b Al )l S
“gly Olejon S 5 dasme slaesls 55575 8
33,8 Sope il Ll ik 5355 Gl e
(Nicol & dal -SKas fold> 3 Ky dslke
S Sl adls Humphreys, 2002)

JL*L..:T L_;)L?).Lﬂ sl iagh ) adgl lao guie



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu Pgo

S5 b5 5 5l Dl 1o 55 0> ol
202 il S s ale e e 6l b ST B L
o Lad e s solanst| Ol g 5 &S Sl Lad
33 il 8 Sl ajls L3 Ol 8T Lasd
2 blg 5 odd Jld o 0 sl 1 Oliunj Jud
Olastle 55 5 o gl 35 gbiln ¥ Celn
wl )l 1) b 5 s asE oy oSl
5 Hlodd el g g Jled e o la gl
o 5 555 dsb 53 458 5 55 SdLos Dol
posn T 6 5 5 a8 Jb 5o be ey 5505 352
o)l 53 p o T ¢ 5 51 e Jb 5o 5 ool
g ) MalS” = Jb ys slids, e
Sy oo s I 2l R Ju s s LED
Lobalas & p 5 9 03,88 Sow, s (b
Ll LED (6115 ddr Ol oo

s obacss 53 ) 595 ez o3 asliiewy 5 5
St 53 e ATV sl 1 VTAY
~3 8 Sy 5 V) s Olastle Calies
mo3l> L godaliv Ly canliion ;5 yogdle .ol
Jols anlllas gy Clos ol 5 e (sla
Wl Y sead olae jiie g

ol LT e waliy =5l 2o
(ol et B s sl ol lazly
Sl g Solm T (ol Ll
Sy (GRE 5 15a 0L o e Zasb) dos e )
L el Nl ( S Gl T s Gl ~
e (83,9 LSL‘&;}L) el po e Lilosls e JS.:J

g}"‘L"”‘J" Muwji )\ L};’“ Uﬂ‘ Cwlodd u.ibr...w

5 Shel) w5 ol &1 5l - caid b
L 55 (W) Ol 5 de! YAF (O Kan
Gdle 53 ol lod LBl gl 55
)AV.:Z;MQ\J?\A{ﬁmzjs-joMaMLiAR|
s 42 S5 4 55 o7 53 8 oo ol 5 ke
S0kl o1y sl S s il e Slacal gla
s o SR el She A3 53 5 e e
a5 5148 glabais s bide gl Olasle ol by
sl Sl 3,05 35 Sl Sy Sl
2 @y Sl oils S ke (I3l Ol
53 5 (YUSYE - OYOYN ) g5 Jls e
Clodds |l 350 g — o pdled sl
BERUIPCE W EU AP RVER | J.i.i).a S sbolen
o5l a5 old aislu dl 0 53 53 51 j3ee S 4k 43
Lol 8 Cwl o bl plasle Lol
R T T N T I
Lo e ¥ 0o ¥ slul b o aotlo i labs
a4 Ld JUClodd |l male Vo Cwles
L slasjllbal fod el Cale Jle |
B L w8 U s oS ol Cade ooy
B L s U s (Cwleds astle SE Lk
Sl S Lo 5348 (55 5 SIS e
Lo Olasstlo (lad cnlodd | 2l 5 68 o o5l
5 oS Olay (mekw gyls ST Sl Slalas
ol |l e le ¥ Culbbes b Conlos sy Ul
A s b S wls g Olakes 5l
Sl Gl e lg 5 Clods 3 S

oY Olge o C}\‘gs(:\ aY Gl 9ol Goy5

ol o et oty Slias dorly o gtens b alze Aol 3 b tdu ol 5 0dd )] SleMb| -



kPl ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

SEY 50 N slaubin 53 s wls olol

(Humphreys & Wlas & 13 towiw 3,40
Hancock, 2007; Schweiker et al., 2017; kim
FFs b 5wl S5 L6 et al, 2018)

Aoty 828 55 U

EN- 5 ISO 10551 (ASHRAE 55 it
bl Wl C adl Cnlodds @lj.]o 15251
03y ~/V,|¢bp‘CLg,;ngT%R aelliw

G ol Sl 355 A U5 6 S

obuhijjyéu)‘k‘joﬁwgsbdy—\ J.:_’nﬂj

32 los Ol jod job 4 Cwlodd C5Y ) guas
A 35 N 35 09 S1sp e S 5b)
Tl s o853 53 il ga oSy
Olnay Jozd 53 Sbls 5 &S ST 5l Cnlods
5 S lb I sy ol sm OL o S lodd ol
b olis cpl o Camlos g+ /Y 51 2eS” aliad CUEI s
gﬁ;dw_z;eowwﬁa.\_;u;,\f@
(Michael A, ol il S g
Humphreys et al., 2016; Parkinson et al.,
alzs alS” )5 158 OL > a5 opl L 2020)
< S o3 alag 55 ol s 5 5 S

(bl 4 s oy 5 55 Loy Juls (SS 58

wlos g v 35 g0 Ao j3AY o Cled &
SO et S WU 5 Sl
2T 5l Calas Sl Slallas slae b
e 5 S5 Saail e i Cota oS
(S5 es3p slaadlge Sl eculesy
L) 93 Srawiw 3y b Ll 5 (ola
5 S lokins 318 e g L 4 candllas

.s;.u\a.\i:)f &1 ngiis SYlaa s @L:J
93 Jlbs s bﬁdlzaML_.ia—p:J@
Joli (od8l (slaosls gl alay 53 bl ji3w
los 5 65,5 Sles (e Ly sk dgr les
3 odd oyl il sla )l 5l 5l esle ! LWBGT



1799 Gliunli g Jlgy s jL 6l (it Jlw . Sb> g S paldl (5 laso oy i Py

3L 1 o g 48 i st 0 g S

Lwlods &1yl andllen 35 50 (slaad) 3o o o
Aol 390 asliiw p VoA aelliw 5 VYV Ol
stz & )5 oslinal 3 g0 Jdowi Ly 55 503
) S 85 E0) 5,0 88 5 05 FY andllas ol 5>
313 w09 S diles gas &S (Canlos gas ST
e hoyd i ol paze Lo £0 B YF
ol sl ol J PO LYY swos S a
Ol JSTa 5 ands F @.}@ML’: Ol Ode
Sl e S ST . Cnlos g aids YA Ol
byl 55 487 ol (slaadl go O somad) (5,50
(Canlosls 51 3 Jrovw 35 0 55 (Camlodis 318
ol 4 a5 b adl .l s 01 Oley 50!

b o el Sy o3l s e Lol b tois

35 idu opl JBld b Csledys § s (Gl ~
&l’u.‘- 35 gdesls cw\.l 4233V o Slejejl
JU s hls 5 aad 4 55 adlles 5540 Olasla
5 0 Oloser S ol Oyl glasle
Candy cdien Lls 35 1y Galine LWE Ll o
el & 15 L e 55 Calbee Il s 51 3
):W\fsl.\ajwuljzljé\‘_g)lfﬁo‘}:b@
:)}ﬁr}é;a@::;g;bu_'bcq.l:&u‘_g)lf&bu
2GS 4 8 a5
Lol Gl alie 4 6,8 )3 aalllan Lyl 3

Al e 6,8

s gl 9 Ll —£
u;!)‘)'f alwd )LG.?_- ;'Jg DL J&j}g‘ L;LA‘C;Li

S 3130 Sl STl Jgl b 55 1 dal g

q@bj‘u)ﬂ)&u;)dh»
5 slize b 33 sms 4 a5 L Culodys S
55 K Sls sas cCalbes Slab )3 i
Lo tomiw oyl 3l tilodys & Cd duslie g
Vet 53180 7726 1t bl 3 o sb s
(‘-55)‘)-’&1“;;'-“—“:—“}‘)3-’4{3-’}6#
el Spdigr s Oy JRS S e S VN
Cwlodld
‘5,,4_354@.,2}:‘4»&;“%@5}:45”6\,\:{1,;
ﬁ‘)‘&ﬁwkdﬂjﬂ}ﬁ&.lﬁuppjb
" 5 655 8 5l 68 e gl s
Ao Ssben LB S 4 43,8 a6
Q\ybw::;ubﬁbiw‘aj;jé
Bl ol F e (hash S ol
OB S S s eSS Sl g 4 Sl
db.w d}\d@)brm)@w Q)}—.ﬁ‘brﬂs
oo ol g 313051 b s s 4 8 daliin
S el B ) Sl a3 il
Ly delsl 31 Al o s ges Lo b ulas]
Jles! 51 31 (¢l @sjw@.a.xil.u' Solas
A5 Bles g 33T Lasee j3 ui 53 g Clodds
23 JFs glad Ll e Lo Gk S S
g o 4 b Cele 0 b e gl
.gL..«Ja.A;“:Jf)'L&T Cils g Ly esylS Celu
S0 ladelliow 5 S5 clnosls L;))Tsjfjlm
Coyse SPSS, 22 e 5 Excel, 2019 1531
5 oo s OUT [ 53 53 b o clas £
s AL e gl pine 6 5 L Cnline blnl
ol il (5 be ¢S T 5 Pl yslis 33 8
ol ot s S, 5 s K1 ,l0kl



PP ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

3151 o ys FVAY (- F K ol
el 5 Gl 508 6 s s dal 3
ASHRAE 5 luilul Gb oS bl 51 .dles ol
Ll ol e 4 48V Lulds 53 Sle 4ib 455
Sl asde A GOl s 5 S
Sl s Ll s s 13 AY/PYes S gs oyl
¥ oorlae 03 ol i )l A SO~
(Rijal et (ziy 5 b G5 ¢ 2aS) s &6
TS P 53 Cwledd s al, 2017)
O Ll o ool 3151 e 51 i Cogby 5 Lo
5 5eS las o s YV/A L Wles g Hlinl g5 1) ks
YY/PF Liles s slinl 5 1y 2i gles Lo ys 14/
o3 el lazdls ST, (6 i Casby sl 3l ds s
FEO) s BB doys Tsa OL > 5)4e
3 e e 0L il el (s
Ly a3l 331 Ao s YO/FD b o gt
59 5 e Il 4 a5 ekl s 0
BB St agr 03 6,8 g 5 Lasdl sl

(G =F ) Sl i 58

dﬁb‘ w‘onww@kb
SINE3 Sl b oy 5 p93 A3 53 238
250 Ksmd e 5 (S35 Glaadlge Conds
an b gyl SThsl Sowan Lailyy candllas
Q@-?'C%L@JJJ.@‘OMGM)J{}':}J;JA&\A
Joos s e 5 (S5 sl

C““"°"\i3)§4§‘)\4’€"\;’«'¢5’a"djﬁ*";)

OESES W s 1,51 -V £
S yal Card g homiw ool Coda &S T
B s il lagal cl SR S~
S s 8 5 g 3550 ilnn (gla oLie
oSl el ol 3 S 0L Y gt
¥ adlas 5y 095 45 ol elesd
Sl calsy B84 Shle al] Sl
N Cashy e 5 Y gles e 5 FIVA
Y Y iy AL P I S e
FAF JS ol SleT 50 /A0 J 5 B gles

S w513 Gl e 5 Slsl b s i 131 ol el G313 dsp3 1l Y e

Colsy Lhoww s 8l a8 is ulie gl

i 4 S FHCCIFN ot sl (SOl ~

Sy osd aw 4 Sl Lula 5N IS ol

2o T e icwlas S 15 Ul g



1799 Gliunli g Jlgy s jL 6l (it Jlw . Sb> g S paldl (5 laso oy i P

Sl T Sldlae Clel 55 &S ) bolen
(De Dear et al, 2013; cwlods o Ll
Udes e Ll i (Djongyang et al., 2010)
o oled w3 ol STl I I el
l529 T Camd s 3l ool do e opl 5354,
335 el T 5 S5 L 55 adlllas Joue
i gl pl Sl eslimal U s glas Ll 3
S slas bl s Clotys 808 oo )
S il ol 565 GBS
BRI CLibl SO s e .C,M\a.\isjf
G g canlllas foue b (g 20 ST V0 550>
55 Calides Slelu s ¢ pulisl g ool glrosls
e Sasby 5 by 5 Ol Oy slaS
Gbs Olge 4 odd G185 Gl 5 Colodd
Joes 53 0ud S Ie) Sl 3 5 0be <05
el (il g2 oSt 5ot 3,158
09 m Slad oo Wl -

Sl 0o Sugby 5 s Ok ¥ sl 5o
adllas U Obojen .Clodd ools Olis Cils
A5 53 0dh 1S a5 bes Slike
Gl 5 Kke Clodd Cof wlisl gn oK
S30ke 5 V/FYA s ikl Ool sl L VY °C
Skl ol il b s ys YEAM s o sb
033 555003k nl 53 53, Cﬂjpf.g.winﬁw?/\
Sl ks Cawlos p VO/FA T plos :SLe L
O ol S0 53 Sl Gles oSk s (g les
353 03 s Sashy SObe Celazils | Ll
SOWRECN S VA A7A A DRIC-WIRCI W

C..fl:‘.:ﬁ r}.ﬂ‘j)‘))} JJ,JAU.& oML&Ac\f)jEL«A

S s alie luly IS T
AT pegas 3 VB F S sl
Ol & 5 GhlT 5 ol Sils) (ot~
Loy OV &S Wigh o atlis Jpd L6 Ll a
Lol s b AV (Gl GhleT Gl b
23 IS SalT Gl b ds ) AYNY 5 Sl

Lyl Gl Ll s
e Sl ey e Sl JQLWTQMUQ.A):
N s ey (V22)bs 50y (G0l Sy
P 33 5 s b Doy 50 4 (Y 801
sl s alie s Gle aib 4w
ers e i gl (F 5 t)0 >
Lyl s dsles i O3 an 8 0T 4o oS 5yl ~
(Schweiker et al.,, s45 o als Jgd LB
S Aess A (eiee ey egd 4 2017)
2L o dgd JB 1 Jases bl 5 0l 58
23 ol ) Gl b e B8
A/HY (b o,Lal D3 &S lailen (6l i
e Sl s e Jpd BB 1y Ll oo
e oo 4y B 55 s 0ed 4 U s BB Ll
Casb, TS e 04/ ol =7 Sl
3 He 3 F7/F ea OL e 5 cds s Vi)
Platl 3 a1y Aoy FYIPE AL e s
Coalsd 4 SOl e 5 plde b ey o Sslesls
b s o0 S 5 Jgd LB 1 Ll 5 Ol 5 ool
sl g ool bt 51 oYL Aoy 5

s (S5 Ll 5 s ek Al

&30 g e Sadlge w36 -Y—£
<>



Pso <5390 Uliiuw fbazo — oSy jud sleodlge b i)l > Uil slagulibs bl

allae 3550 55 sler les o le 8 T
Ay (lsler oK) Dbl alul , Lgs)
FOAY o Cusby s 3l Kaile aoys VF/OY
Jlo 3 alie gles Ll b 5l Olas (ol Ao s
ol Casby Ol b calasls sl ol
03 L L5 s bl Cﬂ IRy
Oljen 20 55 L oS 5,8 13 g 2 3050
3 sk el G gladle 5s AL

Ll acb

axlge yraww Sl ol ys g rhe by UL

'{"ib"ﬁ
castlae 398 ‘]a{‘f“» G&T w“' &5 e
Ol 33 iy Gl Cd & Jgome Ll 3
5o alable s Cusby 5 by ke (ol alie
bl ol 5155 S dle Ve ys ele (60
Aol s los 5Kl . Clodd Coils
Sosas 53 5 el 5 Sl a3 VF/FF L

SRR IRIPSTNY.Y.Y) R WS ECI o)

)AQ}ﬁdljnw;.{jb)leﬁ:%.(:l;::.ll.ﬂnq-):)mJUa.AL;La)'”):Q},géljmsh:o(nﬂ:@l)—\’ﬁfaj
(M).:) adlae éujjj

(WBGT) wsb o 65,5 b 5 65,5 sbos
e N P T = A
b 13 (5L 55 1 Ol Cloys S
3152 558 Glajys Do psls 53 (o g5 s sl
Joh & 4 5 1) 5l e 5 b S e
IS 53158 0L o L 5 Aad 0 R lei ) (5

Cwlodd upﬁ C,\JU alze

JB10 Sl Jamo Ll -
z)\zcﬂ:mn\}gr:lélsfcb).a BET) PO -E W
S s cabie glalas awlie OG!S >
Lsl gl gl pleelawlas piomen 9 Olela
.JJJTdﬁlﬁMJJ\)@*)j&USJ@"ﬁ
)Jb)u\}‘)}ﬁdua&ﬂébjﬂu)bw

‘kﬁ'-"wj C,J}l?) c‘}.&b ‘SLAJJ.}U)L«.TJMNM



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu Pss

éujjjja&iéébzalﬁrﬁ:Oﬁl.;.g_,bf&};}&};c&:s6&:;5‘»;&\»«;,&@:\&—0,;_;@

asdllan

s VOAY Osb e 58 s 5Kle Caosby Sl V Sy gles Sl ks g

wa@)b) U’Ji)\?‘ .C_Mﬂ\obﬁ b\)i:'.'ab MM‘)LQ\AN@%&[AJ})J)\)W
ol danles dus y3 YY/OA Slasay o s (Kbe dias o Ol anliin

YRV 65,5 sl Kb (YW/PA Ll s anlllas

andlas (glajny 5o 1o (slad s Cusb ) Dl ki = 7 gl



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PsVv

Sl el Ll b g laliae LL5,I s (our
2,08 (Toverall comf) &S asleT 5 (Teomf)
Ssbae LI 55 gles e 5 5 Solm uls)
alonll Ol 1y ol (glaad) 5o 51 &S b
LVl (Soer Gl LT o 5o
(r=e/08¥%, P< +/00)  Jols cod Cusby Ol e
I ma b Gl s Cledd e
mesll Ol 1y (gylolime L5, addl (slaad] 4o
(T=00aF, P< ) ol Gl Lol
s 12Ny, P<id) Cosh) a5
oAb e ((IZ/YYY, P</i0) Hga 0L
yP<n) IS T 5 (r=e0as, P<gee)
Solslae LU, s cd Cusb,y L (1=2/YA0
13 (e Sasby pedle AU a5 lails
go Cr=ayy, P<v/h0) s lsa glos L
Obr o f s 53 2,05 ylalias LS
J51> s sy Ole (o sSas) e sl |5
&S e O 4 5L 5 (== /¥9Y, P< /0Y)
s P<li0) Og,m Slsn Slos 5 152 O 5 5w
Jos 5345 555 o ov\.iajiia S S r==2/YYY
SR o 5 bl e i e
e b S e Sl (S 0 sled
456 s 1sn oS5 350 ol ol g Loy (Sl Jld
odd S35yl ooled yo bl Cusd 1) a4 eg
Calizes gld it Ol Caas LU, ud
Jsd B Lild 5,5 53 sdpe oS
Ly, b Soer e ool (Taccep)
bz 55,5 sles ¢ J51s glgn slos b Low g2
Star 5 03,3 Sl5p i ok s WBGT

33 5 o oalin J213 i gy b s 3

L esler 5 pa> sl 5 1sm les oL
Lo 535 03 s ol K 4 s
i Lgy 53 (YF/00) 5L gl oKl
Sld o s 3 x5 Ly ol .v.i!osy_ 4| g
S aph oy sk e 65 S Gl 558
ol o3 bes 03y SYLL 0T Sl ) 0 K 4y
238 Sl Olala 51 bla 55 toein b 9659,
235 e B 3Ly by es s g Al
w8 Sy 305, L 5 Olole BB glalas
Lo 5o b 1 AL gles T a O
Lo Calotys & sl sles 5 5V o e
53 0dd &)l Jgep ulaly Jolo sles drnlons
51 eslizal b ¢ iais sles 5 (CIBSE., 2015)
;< (Alfano et al., 2013) 5 oui &1yl Jse 2
D gd g0 .Uj)w\i_éa)n)f@ s
23 G D8 owd Cosby joses
Glos s 4 45 Cunlodd o> Calies slajs,
(oo 53 oS sy (BL S e YL
Slslas ys bl sl slue 5 b sdil Cunds
Ll ga 152 oS5 Gl 5 Ol IS 5 ge aon
sl
35 Solp Syl lad o Jase Ll
ol (oo Lol coda ol el 1S
2235 or 8 e Glasilgo 5 51 sl
ol (eodil Glaad s Ole 51 dgdr G
L;I}AL;LAJMJ@JJJYQ(TSV)L;)\ﬁ
y 0 100) Calazils asdllas Jsb 55 o(Tain) J>'Ls
Nwad g b Ol iz s 4 1=0/145P<
osbOler 3l x93 Ole L L3151 OLS

Ta) C)B- 3 JFIs Glen o 358 0 odaline &S



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu

PeA

Ol gl 53 ok il 51 31 Lo > OF/V:
9 len (clas fp):ﬁa&.xlosﬁ (Y
L& 95 o 6,08 31 Ol ol (69,5 (Sles
S Sl Ol g 4 1 05 S e
Jole gles o gas 53 6,8 15 eslinal 3 )
0335 5ol &Sl (6 i Soan (Top)
Sl 8 glos HsSB oyl 355 s
L;b:.hwﬁ;\raj\ﬁéb:;\rhflﬁ-@l

EPIEE P ISE A PRP-L -4}

Ol 5 or (Sen polie 035 S5 58 e 5
—aid o 43 B 3131 5l STl S 3 05 gl
5 S desly 2l 5a 0T Ll b 5 Jams gle
3,8 S g 3asm 8 il g ple 36 L
o (Soer St b J6 Ll 2 b
ety &S Clesls OLid gud Cugb,y L,
ple 5 15n oS5 tal ) alias b (ls) (slalas
arF bl (S5 telerls cwle CoiS
oy cos )3 kS o gz 53 3 ()l

c?ﬁ&&a&od&awu}ul}j‘ﬁggf

Sl sbral b Jaos glaad o L)Y Jsu

g0 RHout RHin Tout TweeT | Taclobe Top Tin Shddlgo
/ey C/AFA L/AVA S/AVA AEY S VAT TN VAT V2 TSV
P !
) YRR VY L IS L AR T I AL 3 R VRS Tcomf
YR AN VAT Y2 2 2 SR | ey /0 Trieasure
YA | YA | VAL | —e/VAD ey | —enar” |~y | TorefTem
p
/ey AEL 2 EA REVAR INSPT SRV BRI PO R 1 T /e TpefrH
b,
- L
VN VA & YA B0 7 2 R BRVA £ SN VAL DO BRVA o o ~/+ ) Toretv | ,
13
i
vy | enaaE | ey BVRE L VA T8 L AR R AR TprefrA
—/ef8 L YA | e SN0 | /e AR | ey | —asere | Toveran
comf
A DA N Y 2 CIYEA CIYEA  /OAA VARY A CIEYY Taccept
(k1]
é~/~\clz‘~): Solsbasse s ¢4 /00 CEAN_)J &lsbiaes

G e oMbl ol b s gl asis
Sy S35 | (Gl Slagt odiSTd 28

Fl g e sl o 6K, BB @ 4 L
- S s S 5 adie 4 015 e Sl sla

‘_;\A'cub_. N ) ESTINETS 55 oS =



Pga ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

adllas 53 odd O Hldae b lads S 5 dal
Wl 3zl BN Ik ) 5 ol ol s
Sl Sl ple sl Sk auls ol
Jdb_drllj\ Cwlodd 03597 ¥ osled Jgd 43
b Ol 5 4 bdee )l &Sl slaolide
R LI vy ] -y kN Lo Y K L PY W
Al 4 GhlT Gl fe s 4 Sty
alonil o (5131 dan (gl xSl lkie 45 5) 55
3 b ST s ol oy po s 2
83 905 Lo 5 g8 L1, Lol 5 s 31 sy 4
W38 s gl elde O gie 4 Ol 5 o ]
5 Siad 058 Sl eslinal ) g0 5wl

C,.w‘a.k.&; J‘éb )‘J@M du\.ﬁ

el 3 p il pled e § dclows 51
Lo bl g Olg o ¥ Jgdo s ¥ doles
(M. A. Humphreys et al., Griffith
Mga b 53 3503 deloes 1y SiulaT (sles 2013)

LS 25 (5 sles s Griffith
e LSS 5 ¥ sles Lo 55 0k dloe lotie
Sl ol slos gl o Sl Jlioe ot
u»;iv\-:a I s pl 55 358 0 a3 5 s
S W) LN S Sl LT gl
Sl slos Lol (sl Kl a3 YW/5F 5 YY/5Y
i35 opl 5gd g0 ammlous Sosline 53 a (gl
Sl sl sladue 55 & Sl (65 Olan
s a5 " (s OT Jbs 4 635
Sl b glos @bt bl &G gl 4 635

Ll &S

53w eV ph o oo O L L e
9 asly e Olge 4 gyl >~ Gué‘”li ol
Jbe 3,5l Jats piie Olsie 4 (Jaes glaad o
IHV- SR

Olss 4 ol Slagaly 5 (S a2 )0
wsly piie Ol 4 Susby g bed 5 Jats i
Jbe 3 ba it 5959 w5 . Liledd Jde 5505
Sl ot o $Bun s 05 5
0l gy s o) AR opl 348 Sl L OSG
03 Cwlesls HI 3 el jo 1) (g jwlae @L:.S
3B ep b O S5 e p o g
Ll apiliz 5 Clad 815 s )5
s Eigenvalue (Tolerance  VIF !5
Coslazils 3 gmy  Jasea Condition  Index
s g Sl Z ikl a3 51 OT sy g
Jod 5s . Calodd ealaznl Jue & 55,9 S
ok o158 s gan sladde oF oyled
MK L TSV) )l wlas| o guas s
RO B) JES e [ R KPR V-SSR ¥
A 0T ke 5 035 ke —YVF G —V/FA
S a1 S Syl bt LB o el =Y/ Y
L I e e e B
i sy 53 aadllan o 3 0dd S Sl
Sl =/ F Ly Sl e s
drlsn dube Gpl el s (2815 8 (Gt L s
!

2 polie Il (Gl LT 355 5
B8/A8 SSLe L #/VY L F/8Y (o O ok o Juke



199 Gl g lgs ()b o jlads i Jlw .Sl g @S bl (5 lazo oy s PVo
SST a0 aals Jde Rsquare | s,
S~
SY/VE G-V /FA TSV = —2.176 — 0.030 (RHyyt) — 0.302(Twger) + 0.249(Top) JAVE 3
SIVV 5 F/8) Teoms = 5.991 + 0.445 (RHjp) — 0.368 (Twper) — 0.291(Tour) Y \
(VAP 4 Tpreftemp = 0.028 — 0.194 (RH;,) —0.146 (Tglobe) VARR! v
— 0.150(RHyy¢)

S/ F G e /FF Toresrn = —0.185 — 0.135(Tout) 32 ¥
AR VIR 4 Toresy = —0.361 — 0.321(Tour) — 0.140 (RHoye) C/VFY o
JFY G - /VY TprefRA =0.056 — 0.186(Tou) + 0.270 (Tglobe) VAR 7
F/9Y G Y/¥F. Toverau comfrot — 4.994 + 0.553(T;,) — 0.520 (RH;,) VARRS \%

— 0.594 (Tglobe)
.J\;.:ILJ.GA VAR )‘ jla.f ‘5)‘;6;*" Ch.w BL) ‘.AJJ..A 4..:1{

L IRPTES PPINW ST ) ST Proap o]
Clo3 55 3l 3] g

Cnlos g 65 cp o L 55 sl 3l SIS Cond ge -
oy Dyglma 3 3l ST Sl A s VP &S
(el 8 e (S35 53 (IS 51) A y3 91F
BBl s Dyglee 53 (S 5D Ao ys WAF
Lles 5

23 ek lases a4 s 131 ST ey YY/A -
VI Lgs sl 3l ST S lassls 4 sezmes 31 09
L e e
Llasls

55 S Fns osas so el S5 LG
Sy SV g tCwlaiils s g 50 Sl gen
B35 b L 4 s o e b ST Sl
.@\w\nﬁj@;@a

03 S ot & 3 L e Cands-
$ 8 oy Gime b (S S50 lis
MalS” Lol o do 3 VYA 53 58 o Coo

Y’b//\ ).) cf-b"- L;""{ .))‘).ﬁ M).) ““ ).) ccb"-

SHA g (Spd Shadlee W6 -Y-¢
<>
Condy Jold Slaie )5 aoes laad s
25 S Camdge oy 5 50 (Ghle B
5o Condy (Dbl e s Cond Las s
S Olab 5l S8 b Cords 5 o ids)
Loy o ol Olatle 5o @i/t Ju L
JoSo L Olejen 5 edalie wylp (b Gios
ot plosl (OB WSS 8 b delilin
Pl 3 ks s Ll 5 ) (e S
Loy B0 43 b F e L
3olpn ko y3 O 53 5 035 Jlab ot Ll
g 035 b s 0) Jld o ot
"3 5 (S daw 5 03 57 el b 5 s 5
el
039 5Lkl 5 IS 51 s )5 VA/A 55 BUI oy -
L Olejan ops JS 51 deoys VAN s g5
Lo ys AVIF 55 6ty Conlod gy Ay it
035ty OE WSS 2 S i Ll



PV ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

5o Ozl Slab o e )5 Ll o )5 /70
5 poler akb o LS 5 Sl Gl gles Dol
P S mlessarlpe Fiml Cod g Sl b onis
0o dl e Ly 4 edd O Sldalie
5 ol 5 D)8 ) gl a8 (ST 5 g aliad
b ol 03 iale 8 e (2815 &5 5 sl
03 (o Lashy eses 53wl 4 LB
)'liﬁdﬁﬁudﬁe‘*{é:j‘}:h@qﬁ.@@
Casb)y ol (62555 oo pslde Ol as
ST s 4 55 e il 3 Sl b (o
Oldir & GBI &S s olf.lwfcff:. PEw-s
Al b amlin 55 s Sugby RIS

ol odalie Lalas

ggﬁ;‘ki‘f:v\aﬂjﬁ\V/?JJJ(‘)TQJ‘}AM)J
Clazils 3 g g I o g

03) addllae 550 abai jy Hlidgy DUl JBlus -
P9 (Ll b ronin o 5333 68 )13 Jome
ol Cof WS SN STy S
Db )3 1) ol Sy g bos Dok A g
=01 53 5 w8 5 i U s Olest e Calises
aslin )50 o5 5 (Jlad ¢S 533 2 5o gla
Lo Jb g3 53 gles 5 Kke Sslis das o 3
s b db s Gile aY Glrl o b i
Lo ;3 V5 Cysby Sglss g 3l Ksilo am 3 0/0A
5 Jad dhs 93 55 by Sl Sk .l
gl o) Kssl s /N L Olesstle g i

ﬁ\:ﬂ&j@&‘w@{}b)&}&))b)‘b

SISa s n S 4y (i sby Sl i s Kol Yy e

e b s e pher 4 P Ol
TV et b s 5= NV Gl el o SLe
4 by I Ol 4 5l Loy o e Ll
digb";)}.ﬁjb.@\o:ﬁ(vk«é):‘?‘?/\/)r)\.ﬁ-j))
FA/F) £33 355 2 ol a5l de s o i

03 Cwlodd sdalie OleMbl Sl 5 (Ao )y

Gl Glisy 53 ol el (Sl
53060 dsl 555 53 3l Cwisbe (e s
=7 ol 55003 5 IVY e Sy /YD ey
Lyl b S ool 593 590 53 ply Sl
(‘wa“{‘lﬁi‘ﬁw“i(ﬁ)')))33$

el e L s Dsls plCles s hlee



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PVP

oo g s dom Jb 3=+ /Y 5 ke b 55,05 G g
U 53 35 ol Glagmal 315 B o S oS
bl poe (oS s 55 5 4 e 5 8
L b s Syls Bgm u‘i‘il‘*"T pule s 9
At b3 /Y et b s =Y S
Ol o a1y VL slos 5 Fomb sles 5L
el 313 5l bl b O siean 65 das a
A0k mar 5 Zabs e 53550 53
ok 1S i Cash 45U e & U 53
ﬁﬁdpjggolﬁ)K‘J;U@;J)yy.c,,w\
Sl g 1y (6 e B e JU o 5 ST A
FH S Sl T s ol als s Lles s
S Closls OLES 1y ol b ¢SS L 95 s
23 s o Ol ) (6 pp Sy L U o
el Olotle Gy Jled sl slals
Dl (Cal 05 2 Ll e S
ST s Sl bl (ol T
S 53 LB s Cwl G b (S Syl
N R
eho 03 S e o3 i Tpa 0Lz s Zusb,
A5 Ol 5 Sushs i B s s Il

A 5a) Cnlodls &5
sbad e b 5Hl - Glagaly L)l o s 5o
it g plde g el 5 e
Lol el Clodd () (S
S5 e el oy 03 4t/ 5L Sy
Colsy ol S /008 Ui L el S
ot Pl gl Ceds b S ol

losls BLES  Sases OV Sdi b G5 5

4 Zlodd il 1 p g 5 2im 4ib cpsler 555
okl o plal aldd ol )5 ¢ sas (gl 39S
23 58 o L (gl Lusby S Lo st ¢ Ll
0 Cf g S sby S0l S 5V b
Jb 53 dsl adb s 555 o5 . wlalidd sl o
ol anb pl ys a5 Cledd Clils p L
SOlib ple 4 ol bla sy U WU
ol bitas o il Slela 3 5035 S5
Gl ool o & 0 S p 5
(FIO¥) ol b 4 oKl VL Sl
4 oSke 01 5V Gl il e
oAV (I sl e 5 (OVY) s did
sls elatl (YD) pxia aib a4 Sl
I & ol S jasle aw a gl p
5o Qe gz 5o el YL JU s Ll 2
SMIEPIS PSR (PR W te PP C
ST 0 (SSE ep b s edalis
4 il pll A g F O il s Ol
S bl e ai s S Ll s
wV 5 f XY Q\i,]a).s)(pfd):fﬂd)
AV Clazils G 0 8 oS Ll b
33 2 & LT s ol Rl Ol
01d S5 OVA 5 FIYA o Kile b 5 @ poler
Lpsw 55003 Gl Sulé) o ses 53 .l
les s dmlge (FAY) a5l 6 2ty o SOLs
Qi;‘)!tic,p WY ool js gl ks
Slzaly Colodd oy el 5 Culs ) Ol e
TS 5 e 5 L U 9> )3 513 Sl
O T P SN C g P

0S5 S Lo s NNF Gl bl SO



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu

PV

S b 313 ol oy S Ay

B S s Ok mr S sk S
ot o> (SC5b laadge b (g)ls sme LS|
b OUT 3L L 505030 g Oley Sodka .

D13 oo sSKae bl /YN oS L
533130 Sl STl ke 55 O Jads s
0 el Cledd awlie Calies Lyl i
W5 oo e Lol 457 A o DL L il

AsL IS 3 Syl oSl

(b b 4 ol A5 L Cusby m s
YE o b el s e el
Cards b IS ol T sl Keawes
VYTV (BIS b b geae Lamme 4 S
oo b 2l S s 4 el S b
L Jsd BB Lol o 505 Sowen /OAY a5
YOA S b Bl s s b ol Cund

(ool u:"l"‘"T sPse> > 3yl LS;.«M

S sl go oSS 4 ol slagely (SSke Y s

Toverall Taccapt | TprefRA | Tpretv | TpefRH | Tprefremp | Trleasure | Tcomf | TSV ol [ e o
G
£/40 N ARSI Y o B VA - /¥F F/vv 0/84 | =/ o ey ¢G5
FINF AN VAN S VA 7 S BVA N < /Y¥ £/va ZO N IEVA) 4 BT
YN /WY . A\ YA ax AL o O/ | CNF o 535
£/4. IS 1% | = A | Y /¥ \2l4 g | -0 R By
o/ | ERVAL- N IRETVA S VAT Y F/50 g/ | =0 sy
£/4¥ “IAY AT BV - VAL W BRS¢ F/AN B/AY | /0N IEBIBYE
£/aY “JA¥ EM N VA § g YA Y o/ LZA 2 IETAL S IEVA L Cank 4 s
£/48 NS VR YA A B YA =/ 757 N V7SS VAT 4 Sk 4 s pe
£/V4 V7Y IV 2 EEVA VA VA O /4 \2ta ZE VAT gonan Laoe & s
o/ F NS DAY | = | —ng . F/AY FIY | /Y | fsas e s ple




1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PV

o os s e Ll ¢SS ol
3,15 waly piie Ol gie 4 o plis (pf g d o

Llodks O g S 5 Juke
U sy Bols lap Golm pleal SIpis
Jte 53 (S5 slaadl go bites ol 5 5 oS
b TS S xR ek F Jod>= o) oyl
Sl &S ol atly daee slaad) po 4 Uies
dom ol 53 23 dal g kil g 1y les Sil55l L
24 2SI Rl Gl Sl s 4 015 o0 59
Sles Gole .3 ged awles Griffith e Ll
Sy & ol el 7 e s LT
Jsdr ) Joa 51 657 Al b okt ot it
Sl YA B YIVY o Clodls oslazul )
sl 5l s i fg) 53 S T
odd oslitul 55 plie Sojge 4 4B Cia
P> 3 Ll g e BB Sl )l S
I 55 opl s Sl les sl &La:cg-j
S 5 ilen . Conlols sdalis —Y/55 b V/FY o
w3 K Clodd oylal ple 2l s
o ol Gl 5 nlpl L hals s Kol
S8 155 O3 e 53 Ao g3 Vb 390 43 Uil

Al

Wil 5 o 2 @ (o slaad] go i 1T
e oo ol 53 il s b Gl oSTsl KoL
Slngaly 5 s sl o Ols oS o i
Pldm Ao 55 9 Caleddd awsloes 3 2 Sl >

Cwlo s bl Gm}é'

— S Sbadla Ol WG -T-¢
Sl S g Ja

Olejanr 3l gy p gy opl Coda oS ST )
G G (Cl Jaoes 5 (S 5b glaad 5o
S0 p Badsn opl (ramd J1 51 eslinal b oy
i § 515 allas 350 Sl slagely
) SIS Sy et S S
e ol Glagaly de e g8 55 &5 oleds
s it Jama 5 (S50 gloadd po 5 aly
oo 3l hEen 8, Sl L Db
Cwlodss oslizul baadl o 51 ¢ ,n Z 5,k
0351 095 ey 90 5o Jbe 4 laesls 559 0 o
sl

&Syal Jrawiw e wlie Ols 51 a8 ST 5
9 Sl s o Sl el (SOl

LSL‘JJG{‘FQ::’J%J’SM@”‘:L

SN Oy RT- VT PO ISP S PP g PN P SRPLT VRS J PO

ST sl aals

sl

Rsquare | s,

/Y B =Y/ Y

TSV = —0.013 + 0.130 (T;,) — 0.222(Door Status) N8 \
+ 0.172 (window status)
+ 0.146(near window)

AR N4 Tpreftemp =0.030 — 0.180 (RH;,) —0.136 (Tglobe) AT Y
— 0.123(RH,y¢) — 0.127(near window)

cAlzed /Y 1S 6505 ias clz,w o3 ladas adS




1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PV

cab js andllas o ys s glalad js ol
pde cilazils I3 sylubal Gl aLT
sl ol i pode S Gl e 355 ol
slol 2 68 gl case Zugb,
2 el F5n 01 Gl Rl 5 G0l
Ob o I3l 4 5L (63 p Ol 5 o s
Slel a8 Culos g ool slasl 5 LSS dlsn
Llods oyl O g o gl
B e B SIS RE
$lsr (o515 038 o Jb )8 sl 5l
o 198 Odb ISy Corgo Ol b 55 0 5
sl wsg pde Sope 3 5 340
S ool ) Jﬁ;« o .njfda ela,t
o2 3585 glaj,n BB 5 ails Sl > L8 Gle
s Casby o ph e Slealins i L
035 0Ll 5L 5,50 & Conl (6,5 4556
gl 03 Sasb) Ol a5 51 Sld el !
Col 5L Ol Jgb s cald ccnl ool
35S 5l e Caliee slalidd 55 S5k
b SO Do WIS e Susky Rl
02531 L L 5 A8l 0 Cusby Ol g 51 eslinal
S op) wdl il Bl Las ys alE piy
o158 glalds 5568 55 8 ule, b b
355 Sughy R i 5|31 gl
Jsb 0> Gl lagaly aopilir .35 55 Sl
Slele 3 5,8 513 sy 3590 adllae Ol
QLJ?)CHLG,&A{&QJ;QL&LNJC,;&\&:\
sl Slele s oS Gl6 S a tCmlosy b
ST R O - A [ P

B ol odaline j:";‘::’ \jA QLiJa- J:‘i‘js‘

& 5 dom -0
ARELGT Slles 03g ke sy b
Lot I S s edalie o Sl LT
Coenl 4 mle Calihee glalad 5 01,8
o2 iy ol b s 8 Sl Slallas
e lg s ol STl aad e sl
53 el culie ol LT auls
Jole Olgie 4 (o5 (slaadl go Calibes Slalllas
i sy g o e G T
Al mop wda (Jagh pl o .V\J\s\:.éjf ol
S s gy a5 (S5 50 slaadd go Ole jer
ool Olezs b 5 S (lanlllas plosil 4 2o
sPse> 35 a8 VA el Gl g s
osb a i B 55 e 30 sl STl
5 e 5 2lsrsT 5 K58 Ll 8 Ole jen
el s 5 Cwlodis & S G Ly
w5 3 Lo sy 5 Sl LT Gl s

R
Lol 5 53 530 5o 3 FVAY el s b
BB L o8 ol Lladls S5 Syl
(Maykot et al., 5,5 gl gean alin Olidss
31.2018; Rijal et al., 2017; Wu et al., 2018)
Sl omslT s cbdde js S ST
ol 5 63 Gladls G 4 CS o s
b 55 (Bl G Ol cdopa Ve o)
o7 e 5 s bl )8 515 e
el 2 g b sl Bl gl go atalia 5 Sl ~
45 Olomen (ol RlaT by (2 (55l ~
b oMb L I 0L cashy s s o
Cod Cusby g s S Sl 5l dles g Hliul s



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PVS

23 257 e Ol L5l 7 6 o S0l ~ Gole ]
sokd oy p Il ange Dl 4 (555 O s
33 8 351 o el o

o 4 a5 L) (Soean Lilyy o sas 5
ad o Ol 31 ST Sl 5 5505 O3 L 5 8
2 A SIS i Zagby e s
(S8 3l gn 4 5 LSl 13 S5l slagenly
&U:bﬁéb:&@lﬁgmd\
o ol 5 Clansls Sl 5 5T G )3 3,15
331 Gl S S Casled gy g s
S Sl M e 4 Closls G350 Cow
Cusb) e 45651 S sl (gl 1od 451
3550 33 Zemlodd i1 1em Ob > 53 ki b s
U Sl atie &S 4T (aosws laadl s
5 =P Al Gl el g il s
3 Sl ol o sas 5wl K 6,8
sl e oslimal 6 Sale 4 gl (T
S AONS Jyems 55k 4 B58 plie 55 S|
ey 36 5 Lsd o s SOl S
bl Jols 55 S5 LT e
S L RTINS SN S TP e
e oS Sleloes 5l opl Lol ST
Sl allgn ()2 b oS 558 g0 03 35 O g S
Ly Gl el 5l o g b IS8
238 o S8 O

Sl ool ks (o (laadd 5o (abd o
S Jo s tdzas Syl bl i
loadlye ;50 Co oa 53 Gl ol
J3 ot 4l s ol 0 o0 5 (S50

LQMJJLLQJML;"}”\-’)))-’@‘()Y

Ao Olesle Jlb als 5 (46« 5L o s
sale Olele js U altus s L Conlodd oy
R N el e T
i tmlin S Ly sl Ol (6,8,
alodds b SRals a4 5L 5 Lol pds
d.‘l clalad 5 JU s ys odd odalin Ol
d‘{))u\}}:;ﬁ.w\dﬂu&gk&kjéw
CohS Jalse plo ol Lald pegdle i
sl S8 5100 sy 5 GoleT 0 Lo
Lo a oed Sis b O3 4 Cl (aj\[ S
S il 4 dlos s Sl el
Sl Salss s ol bl sl 6K 5

Al Sl Sl s
S 3 edalie (plos Ll b o
bl &S Gles 5 655 (sles Ol sl
Rl Ol 4 Ll 3 ol by ar ol
sl bl la o ls Slubw s 1S
bt (S35 wosbe 655 sl iyl
03 ool ply iClesls QLS 1y O 0 slsr bes
Sl glos 4 Kl &8 S~ Lg)lf)'l...a sladis
oS eSS 55 osb e 5,5 sles (sl O3,
JHs Glor 5 Do Slsp (e sk,
o3I 0 5l 53 o glis L laxils ‘5;& ol
Cusby b ol b et Sl Lol She (6,8
okl ¢Syl Loyl o 4 ol Laee 53 0dd S
Loy Nl g (S 5 Sl 5S35 sl

Clodds ] O ,,8
bl s L olasle JU g5 53 gl Ol
BE NGV Pr-S P P oo- IGIW [0 v WPRTGERF g g
oslatul jluglsle g (g lens 93 5 o1 b uul



PVV ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

o Gl osll &S asi glas sl
dop 0L a0 5L e sk 4 .l oge 5
IRl S sl b5 gk, Al
Aol b s s e b

ly o2l 53 2,8 D13 e e (slaed 5o
b siil Condy Ompen )5S B o s o
23 i Ol L 5 s35k Camdy 3 i L
03 ol e EL S se Ll 5 o oLad Oleds
sbolle js o= & il ~b Wy,

wgbaﬁwﬁﬁﬁﬂ)bu)@béjb\

S ol sl ey b e 5 (SC 58 il go  Soes Lilyy Y s

YONE o Calonn glald 5l 15 o 03 )
S olet olie b sl Kl aom ,5 YE/VE &
ol b3l Kl a3 YOV B YA/YS o
BLSS 2 m9 ) 5 AL ke Al §1 0 glod e 5

2ol 5 g s el ST (sl OT 05
Sy dsdllas L) 5o (plalysgde 52 0l b
G 4 ST Sladss js Ll e &S Conlazils
S I AS,ke 55l opl 51 tbalamils lads
s 2o (alises Lgl.av.:(é\ 25 b olaT anel 4
(glie SN suua S L bl laolastle
Calibee J pd 53 ey Slej o5k o ot

1. adaptive PMV (aPMV)
2. extended PMV (ePMV)

Lo lal uﬁ._:_LwT b pad 4 (FYSRW ol
b S ST 51 iles s ¢SS 50 Griffith
(S STyl o sla e | Slidos
(M. 55 4 5 Ly, oled 4 slabols oulids

Schweiker et al., 2019; Marcel Schweiker et
B 4 € sdde I eslazul al., 2020)

oKl bl o ST bl ] el
Wl Gl Sl b gl Sl
B 55l LT o Uy
O e Olin 9> Gl peis o8 558 Blod & line
ﬁm@oﬁgkﬂ.;)bo‘ﬁﬁkbdjﬂ
3 Rl dmp3 YO (555 s andllae Joes 53 glos
S W5 Ol F e Calodds (s alas IS gl

bolig o



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PVA

3. newPMV (nPMV)

4. adaptive thermal heat balance (ATHB) model
5. thermoneutral zone (TNZ)

6. Climate chamber

7. European project named SCATS

T e iz (glos s g1 515 (glgn glos 5 ol olaar] o Jas Ogm S5 gy Sl & gy ool Sl ealil e A
alwblﬂd‘.\iuTéb:.5}.&o:@ljj)aljl@\f«;)éﬁLg\ﬁb:Mm.)'l:.?)cbu}}aj;hbd}c_j}:wt»\ﬁ«f
b LS""“L" PIEYP9 Q;J‘f u.u\.m>‘ Qﬁ l>r...l‘).§ b}& wbu L}jJ‘J, @’J:liuj)‘)’. daL~>|)| o:h&‘b&‘j@ J)ﬁjﬁ

.g;«w‘o-l.«i«oéulm‘@‘)‘f@?ﬁj‘})‘v\j)‘})%&l)}“ a)Lq..:J).\:.-duL.d‘jz

&b
‘5ﬁfjtsgpg,w,rﬁd,¢,ﬁﬁ;\ﬂz,@,:‘_;md_u,tk};,a.<ww).r,g;g)u,.g,;,ﬁu,cgw,swl -
AP VRV P Lo Olidis asldas .ol o)l gale 5 plas 5 o lT ls o

L.)'lﬁ_;,@,z5,4)\5,@)\?‘51,5;\!\@&—@@@%5.(W‘\\).o.c,;);ﬁ,\;,g,;),:b,u}w,dwl -
FA=00 L F L0151 GiS g 595 5 Jrewiw slresls 1 eslawa

— Albatayneh, A., Alterman, D., Page, A., & Moghtaderi, B. (2018). The Impact of the Thermal Comfort Models
on the Prediction of Building Energy Consumption. Sustainability, 10(10), 3609-3626. 9

— Antoniadou, P., & Papadopoulos, A. M. (2017). Occupants ’ thermal comfort : State of the art and the prospects
of personalized assessment in office buildings. Energy & Buildings.

— Auliciems, A. (1981). Towards a psycho-physiological model of thermal perception. International Journal of
Biometeorology, 25(2), 109-122.

— Brager, G. S., & De Dear, R. (1998). Thermal adaptation in the built environment : a literature review. Energy
and Buildings, 27, 83-96.

— Brien, W. O., & Gunay, H. B. (2014). The contextual factors contributing to occupants > adaptive comfort
behaviors in of fi ces e A review and proposed modeling framework. Building & Environment, 77, 77-87.

— Candido, C., & Dear, R. De. (2012). From thermal boredom to thermal pleasure: a brief literature review.
Ambiente Construido, 12(1), 81-90.

— Cheung, P. K., & Jim, C. Y. (2017). determination and application of outdoor thermal benchmarks. Building and
Environment.

— 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, 33-57.

— d’Ambrosio Alfano, F. R., Dell’Isola, M., Palella, B. I., Riccio, G., & Russi, A. (2013). On the measurement of
the mean radiant temperature and its influence on the indoor thermal environment assessment. Building and
Environment, 63, 79-88.

— De Dear, R., Brager, G., & Cooper, D. (1998). Developing an Adaptive Model of Thermal Comfort and
Preference. ASHRAE Transactions (Vol. 104).

— De Dear, R. J., Akimoto, T., Arens, E. A, Brager, G., Candido, C., Cheong, K. W. D., & Toftum, J. (2013).
Progress in thermal comfort research over the last twenty years, 442—-461.

— Djamila, H. (2017). Indoor thermal comfort predictions : Selected issues and trends. Renewable and Sustainable
Energy Reviews, 74(January), 569-580.

— Djongyang, N., Tchinda, R., & Njomo, D. (2010). Thermal comfort: A review paper. Renewable and Sustainable
Energy Reviews, 14(9), 2626—2640.

— Eliasson, 1., Knez, 1., Westerberg, U., Thorsson, S., & Lindberg, F. (2007). Climate and behaviour in a Nordic
city. Landscape and Urban Planning, 82(1-2), 72-84.

— Forgiarini, R., Kim, J., Dear, R. De, & Ghisi, E. (2018). Associations of occupant demographics , thermal history
and obesity variables with their thermal comfort in air-conditioned and mixed-mode ventilation o ffi ce buildings.
Building and Environment, 135(March), 1-9.

— Frontczak, M., & Wargocki, P. (2011). Literature survey on how different factors influence human comfort in
indoor environments. Building and Environment, 46(4), 922-937.

— Gunay, H. B., Brien, W. O., & Beausoleil-morrison, I. (2013). A critical review of observation studies , modeling
, and simulation of adaptive occupant behaviors in of fi ces. Building & Environment, 70, 31-47.

— Halawa, E., & Van Hoof, J. (2012). The adaptive approach to thermal comfort: A critical overview. Energy and
Buildings, 51, 101-110.

— Humphreys, M. A., Rijal, H. B., & Nicol, J. F. (2013). Updating the adaptive relation between climate and comfort



PVa ce1§5390 Ui £ ohua0 — oS jud sleedlgo b 1> UlulT (gleubibo bl

indoors; new insights and an extended database. Building and Environment, 63, 40-55.

— Humphreys, M., & Nicol, F. (1998). Understanding the adaptive approach to thermal comfort. ASHRAE
Transactions, 991-1004.

— Humphreys, M., & Nicol, J. F. (2018). Puzzles and paradoxes in adaptive comfort Michael. In WiNDSOR
Conference, Rethinking Comfort (pp. 3-19).

— Humphreys, Michael A., & Hancock, M. (2007). Do people like to feel “neutral”?. Exploring the variation of the
desired thermal sensation on the ASHRAE scale. Energy and Buildings, 39(7), 867-874.

— Humphreys, Michael A., Roaf, S., & Nicol, F. (2016). Adaptive Thermal Comfort: Foundations and Analysis.

—Johnson, M. B., Iweka, A. C. O., & Adebamowo, M. (2018). Impact of physical characteristics on comfort and
well-being in selected neighborhoods of metropolitan Lagos, Nigeria. In WiNDSOR Conference, Rethinking
Comfort (p. 1140).

— Kim, J., Zhou, Y., Schiavon, S., Raftery, P., & Brager, G. (2018). Personal comfort models: Predicting
individuals * thermal preference using occupant heating and cooling behavior and machine learning. Building
and Environment, 129(December 2017), 96-106.

— Knez, 1., & Thorsson, S. (2006). Influences of culture and environmental attitude on thermal , emotional and
perceptual evaluations of a public square, 258-268.

— Knez, 1., & Thorsson, S. (2008). Thermal, emotional and perceptual evaluations of a park: Cross-cultural and
environmental attitude comparisons. Building and Environment, 43(9), 1483-1490.

— Korsavi, S. S., & Montazami, A. (2018). Adaptive Behaviours and Occupancy Patterns in UK Primary Schools:
Impacts on Comfort and Indoor Quality. In WINDSOR Conference, Rethinking Comfort.

— Marino, C., Nucara, A., Peri, G., & Pudano, A. (2011). A algorithm for the assessment of subjective adaptive

thermal comfort conditions based on multi-agent systems, (October).

— Maykot, J. K., Rupp, R. F., & Ghisi, E. (2018). A field study about gender and thermal comfort temperatures in
office buildings, 178, 254-264.

— Mishra, A. K., & Ramgopal, M. (2013). Field studies on human thermal comfort — An overview. Building and
Environment, 94-106.

— Nicol, F., Humphreys, M., & Olesen, Bj. W. (2004). A stochastic approach to thermal comfort - Occupant
behavior and energy use in buildings, (January).

— Nicol, J. F., & Humphreys, M. A. (2002). Adaptive thermal comfort and sustainable thermal standards for
buildings. Energy and Buildings, 34(6), 563-572.

— Nicol, J. Fergus. (2011). Adaptive comfort. Building Research and Information, 39(2), 105-107.

— Nicol, J. Fergus, & Roaf, S. (2017). Rethinking thermal comfort. Building Research & Information, 0(0), 1-5.

— Nikolopoulou, M., & Lykoudis, S. (2006). Thermal comfort in outdoor urban spaces: Analysis across different
European countries. Building and Environment, 41(11), 1455-1470.

— Parkinson, T., de Dear, R., & Brager, G. (2020). Nudging the adaptive thermal comfort model. Energy and
Buildings, 206(December 2019).

— Rijal, H. B., Humphreys, M. A., & Nicol, J. F. (2017). Towards an adaptive model for thermal comfort in Japanese
offices. Building Research & Information, 1-13.

— Schweiker, M., Abdul-Zahra, A., André, M., Al-Atrash, F., Al-Khatri, H., Alprianti, R., & R., ... & Azadeh, M.
(2019). The Scales Project, a cross-national dataset on the interpretation of thermal perception scales. Scientific
Data, 6(1), 1-10.

— Schweiker, Marcel, André, M., Al-Atrash, F., Al-Khatri, H., Alprianti, R. R., Alsaad, H., ... Zomorodian, Z. S.
(2020). Evaluating assumptions of scales for subjective assessment of thermal environments — Do laypersons
perceive them the way, we researchers believe? Energy and Buildings, 211, 109761.

— Schweiker, Marcel, Fuchs, X., Becker, S., Shukuya, M., Dovjak, M., Hawighorst, M., & Kolarik, J. (2017).
Challenging the assumptions for thermal sensation scales. Building Research & Information, 45(5), 572-589.

— Schweiker, Marcel, Huebner, G. M., Kingma, B. R. M., & Kramer, R. (2018). Drivers of diversity in human
thermal perception — A review for holistic comfort models. Temperature, 5(4), 1-35.

— Shooshtarian, S. (2015). Socio-economic Factors for the Perception of Outdoor Thermal Environments : Towards
Socio-economic Factors for the Perception of Outdoor Thermal Environments : Towards Climate-sensitive Urban
Design. Global Built Environment Review, 9, 39-53.

— Taleghani, M., Tenpierik, M., Kurvers, S., & Van Den Dobbelsteen, A. (2013). A review into thermal comfort in
buildings. Renewable and Sustainable Energy Reviews, 26, 201-215.

— Taleghani, M., Tenpierik, M., Van Den Dobbelsteen, A., & De Dear, R. (2013). Energy use impact of and thermal
comfort in different urban block types in the Netherlands. Energy and Buildings, 67, 166-175.

— van Hoof, J., Schellen, L., Soebarto, V., Wong, J. K. W., & Kazak, J. K. (2017). Ten questions concerning thermal
comfort and ageing. Building and Environment, 120, 123-133.

— Wagner, A., & O’Brien, W. (2018). Occupant behaviour-centric building design and operation EBC Annex 79
October 2018 , updated after approval by IEA EBC Prepared by: Energy in Building and Communities
Programme(EBC), (October).



1#99 Glinsl g Jlgs e L o losis i Jlw . Suia> g S Bl (5 loso o piu PAo

— Wang, Z., Dear, R. De, Luo, M., Lin, B., He, Y., & Ghahramani, A. (2018). Individual Difference in Thermal
Comfort : A Literature Review. Building and Environment, 138(June), 181-193.

—Wu, T., Cao, B., & Zhu, Y. (2018). A field study on thermal comfort and air-conditioning energy use in an office
building in Guangzhou. Energy & Buildings, 168, 428-437.



Architecture in Hot and Dry Climate Vol.8, No.11, Spring & Summer 2020

Original Research Article

Relationship between Thermal Comfort Scales and Physical-Environmental
Components; a Case Study of Shiraz University Administration Building

Bahareh Bannazadeh'!", Shahin Headari?, Habib Hadianfard?

1- PhD Candidate, School of Architecture, Tehran University, Kish International Complex
2- Professor, School of Architecture, Tehran University, Iran
3- Professor, Clinical Psychology Department, Shiraz University, Iran

Abstract

Studies of thermal comfort can be discussed from different perspectives with a variety of
objectives. Thermal adaptation is a gradual process of adapting to conditions and responding
to thermal stimuli, which are classified into three categories including physical, physiological
and psychological adaptations. Therefore, thermal comfort is not simply influenced by climate
components; certain other variables affect it too. In this regard, several studies have been
carried out to determine the effects of different components. The purpose of this study is to
identify the simultaneous effect of physical and environmental components in the
administration building of Shiraz University. The environmental components included air
temperature, globe temperature, Wet Bulb Globe temperature and relative humidity recorded
indoors and outdoors. The physical components included the surrounding view, location of
users, windows and doors status, spatial layout level of noise pollution and light conditions.
The field study consisted of three parts: distribution of questionnaires, observation and
recording of weather data using a data logger. The questionnaires helped to collect thermal
responses of the participants based on different scales such as thermal sensation, thermal
comfort, thermal pleasure, thermal preferences, thermal acceptance and overall comfort.
During observation, the researchers recorded the status of each environmental component. It
was a Mixed-Mode case study of the main administration building of Shiraz University located
on the northern side of the city of Shiraz, Iran, at 52.52°N latitude and 29.63°E longitude and
the altitude of 1590 meters above sea level. The building has a northwest-southeast orientation
in two blocks of seven and ten stories. The field part of the study was conducted in January,
2019 for four consecutive days from 8 am to 12 pm. The results on 110 employees in winter
show that, among the physical components, relative humidity has the most influence on the
individuals' thermal perception. The simultaneous impact of the physical-environmental
components also indicates that, in addition to the indoor air temperature and relative humidity,
the condition of the openings has a significant effect on the individuals' thermal sensation. In
this study, the temperature preferences scale was predicted by environmental components, and
thermal sensation could be predicted by the physical-environmental components.

Keywords: Thermal adaption, Thermal comfort, Physical-environmental component, Office
building, Shiraz
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