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Spaces of Residential Neighborhoods Using Thermal Indicators
(Case Study: Neighborhoods of Isfahan City)

QPRI RYVE T RIRIEATSY CCer IPUPRVE PRCAKI W PPVEE

" Sl comilB 1 50

RO BT ity &b S il )b
ARYARTAR AR\ARYEN VYAY/- AT VYAV/-#NE
oAS
@Sy il 5yl bl alex 5l bl Ll s 6lls b ecaanS (ili8l sl s e b slalas
Sbslelas )l palol Lulys Ll 4 ol (raghy cnlpbe igdise ol (S35 930 5 00,0 lalsd
bgie (g Gl 5 Sode b Jolae slos o luilivl Jge sles (5], aasls an sl eslitul b (SgSins DDl
e > s g sl e il B 8 e alors oz i (l 1o 0300 g0 (Ll g linsy Jad 90 5 4l
Sl (63,90 gyl dllie ;5 03liiul 890 Fodod (g, il a5 )18 (Sl Julow g addllas 3,50 (leidsl
Gl )3 eizmen Cl 4Bl A watis diged e b (et b g (aoe o piie (Sl b3 4 o 0 &S
P ol el oad oolainl 5 alone )5 )18 05 Gloie 4 ce ) Jue 5l banas Ll aulbre cuz ool
2= 9 Jsb pgzed SNl g Gl 5 5 collad &5 ((matd Slasi i (coaldl slaosls sl ooliiul L 134l
b gl G g 03,5 el | cdtiin slaa—as i 008 o (SUpl olee b yo a5l £lis )l o o ldl s
=L Gl slaasls awslie g bosls o Lol cqz o) 5 G dloacd alio 95250 (slao laill

L)AAJLAJJ] Ms 5WLQJ B | OJ.A] Cewd )AJ U‘f)Lg @)‘P u»l.w}" Ja.u.:}a.a 9 Lb‘u'} 6Lo& sG‘M Lgl‘bg;""))‘
ol C\jb‘ axlas \5)9.9 u)r{mgmdaj‘bjfsofwdmﬁso)Q &595 LS‘LQWL.» wb‘ﬁwu)lm ‘5’)‘)}

Wl By oledol b sl slalad o Sl Glalul b)) Cer ime gloaasli

(oS oy
Sl s i i Sl e Joles (slos o8 luiliul Jige slos o gigSms e 5b liad 5> Lialol Lyl

F.s.majidi@Kkhuisf.ac.ir) ..l .l il «(Kulys5) laol axly oMl ol 5T olKtils «(g 5l s § (5 lome 00Siils (g lone (5558 (sozeiils .
(shheidari@ut.ac.ir) ..yl ! 05 oyl a5 oKisls s lo i sy (5 lome 00Siiils wliwl Y

(m.ghalehnoee@yah00.com) .. ! «leiol iy loaol o olKiils (g3l 5 5 lone 0aSKtils ¢ Liils ¥
(mghasemi@Khuisf.ac.ir.) .|l o lesol (Kl 155 oledol axly oMol of3T olKitils «(g3lo o g5 (5 )lomo 0aSKitils Lokl ¥
Gl a0 S5 L GgSe Ilome o b slad o Sl bl Jae &l cplsie b Jgl 0)l55 (6550 Al 5l a8 S 5 allie cpl
ol o ool ez 0I5 05l 5 s 5 50 QWIS (plotel 4 a5 wBl e (Lol e B 5 Spaz e DD 15390 Aiged)




& URBANISM, VOL. 10, NO. 18
il FALL & WINTER 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE I Ol n) 63l s g 6 loro ole 4 i

1v¥aA OM} 9 )ﬁb’ dA O)Loa:\': AR 0,90

I ¥

3 Al e odBl Ll b ogdle Sy LS o (Sl
9 ).4..79..) o) C_ia_.u LJ“_""}’ &d‘).‘a‘ oo dislw .IG_\.ZA
5 b Jolse g oo b sbnl b 5 GlalS 5,0
SE AYA e g (g3g05w0) aiily oo (E5i—as
aio; b lalad jo iolol bl s a4 olows Ko )b
5009 lalatle A3l slas o iolel 4 olows jle
A S 3k slalad o Gyl bl o)l rizren
3l ansls lesle ¢ dae b (65,50 Jobd )0 puiinns
0,8 los slodim Sgugs (855l Bran 0 o9 48,0 s
ot alhe J3ls slalad 4 Sl caws 55 g leislow
A8 oo Wl 1y sl

oel8l Lyl ggama b dglin (glyr sl 4Lt wiesl
g oo b sao jo ke W cul 08 5 Gol>
Jgd BB rolal Loyl o asilgn B ol oogr oo aasls
3hoolaiwl &8ly yo 0y cpedd 1) (Jgym daxe jo ol
el 53,5 (oS s a Gl sleaasls g o Jas
2ol gl aasls 5 caolw] cole ol ol @l Sl >
il asd 5SSt o Ghgy a4k » Ftn B 0
b ans o ojlal )l bl (om0 0 (o 2,50,
2 Ay Sl Jelse 5 e slaylily @ cos
Sl sl b Kelse ol 3550 5 5l Gl
Jelos gty cpl 5l Gas (ol Al g (6 4= 5L slolad
sl g 5, sleaasls 5l eolaiwl b lea ol a0
il ge gl (Gl 58, 9 0 Shae (o

SRy Aoy Y
Sl Gialel pgel e 0ad ol sl gy alex
35 Slpe b otagh @ Gl Dl sk sboload
L a5 "lag, ool 5L slalad s () alul 5 oldl
Ahmed-Ouameur and Potvin, 2007) (¢l g yee daxl
Ll ke 4 (60 alite slalad () Sun L (
5k slad aw g9, 0 LS 'S o Sl Gralel Ll s
S a o 2l 4l 5 )1 o5 e adlate (Gl
Silerpe slo Al Aagh (al )3 0 p el sl el
Lad sl (oS15  Jolos (gl 5 (S b 5l s 0
il el jglite &) (ool layoiie (e 5 5o
b Geios @l o S il 5 25 o3l 51>
Las ols flis jo5de glad aw ;o 5.5 ojlalaslio

doddo —)

s Ol g 5 00 Cgmime ol 5l S T LT
dad 4y 5l 05 d wii e K00 slasls aS S5 je—al e
Sl S b wiliee Jolse 51 5oy (sl oo o
O,y (Chappells and Shove, 2004, 3) (0,5 ol il
@l a8 cl Gl oz 5 pal> come Giolul Ll b o
S ogllas s o 1) Fe Jalse dem sl T 4 o,
Oinlwl g9 5l iz ol jo Ll 8,50 iolwl o sl
S ool goge Jolse 1 S )l bl el )l
w85 5l o st ok slload (b unld e wl
S Ogelrm ol 525 oten 5 (o conlol e 090
EMoee g by o 5b slalds >lb cosllas sl
ars Orizmed 5 O Gialel el Bas b (G55
CoinS () YA (ol ;) Clalib ol i 4
el aly calise Lelse ay (6,005 5l slalas 5l eslil
ol Sl 5l (Gl (bl Jelse cal Gle yo oS
oobol Ll 5 Wlgt o8 segee 5L (sLad ol ls)55 5
ol 5l o g oo oolii il j2aS WS ealyd 1 ol S
.(Lenzholzer, 2012, 39) s4i o ol

30 &l ot 500 1S Ll Eloe ALBIS 0 a5 Ll
50 039,0l i) oo Wyl eliazzl SBla 20 JS—
Doy 3k glalad yo bl el g B L o
Lol yar G ols g Llad ) oo a1y (Sl S6Sno
4 ity 315 ol selain] 3 5 S S
D AYAY (g g o pa8) oS Ty 0 aldx o
» ok slelad o e slacdld 5l (g b (rizres
iyl 5 a8 T b 5,5 o Sy Jls elin Jooa
o3 OBl (nl 5l poye oSt 5 05 wuldl 5 0hg an 0 5
loo 2ol gleod 5 OLBI i e ol .ausS ool il auilgs
Ny S Slalad 5l (6T 0y poye 4S 355 o0 il
Omlwl 4 ooy ol laliy 9,0 4 dias oo gz 5 Loy
S Ok 5 ol asln hlene STaiy (51>
Ol eslaiwl aislgs oo cdims 8 Az g5 8 50 | alies oyl
) (S 5 bl 5 ooy (ll]) 650 slalossd
LA YN g youm) Wyl el s e sy

3 o b slaload jo bl s buily ol 5o
e 5 ael8l Lyl Clid & diy i slalid
Slle Dl 5l oolainl b JAols glalad o 1,5 sl
S By egran b @ plgor plale s g plale S
e b slaload o Jg ogei el 1) ol byl
Ol e (WWAY lads pal) 0,105 092 g SUISGI



CONDITIONS IN OPEN SPACES OF RESIDENTIAL

NEIGHBORHOODS USING THERMAL INDICATORS

"a S slad Gl Sl ey el 5 L)
@)IP saazls 5l oslaiul by @55».4 HYEN

ASSESSMENT AND ANALYSIS OF THE THERMAL COMFORT I
115

g Lo da )l S o lallie 0 VYY) 50>
o by odls 18 o5l osee (6 0eb 5L lalad o 2,
25 Oy lee (s (50 alali ol SiS g 05 o
P95 9 s (Slne 93 by Sl eoliul b regsy
leie 56565 000 b gulS Julod g w38 wizren 5 S5
0w plosl 4y b S S a ol g (g il lKian
L3yl 4 OYAY) plaie 5 (5500 S0 (—daghy 5o el
Glos aazli aw gaizlo 3L glad o o)l > sleaasls
bgle (S G 9 9 llionl g sled «Su3gl50508 Jolae
Sl bl (Gl glaaasly o plglaie lsie 4|, i
3,5 (Byme sl slad o

st 4 gl i 5 (VTRB) Cppll 5 5 el
Oill STol o g 655 aine; 5o o )los (sl
b ol Baa b s 08 (sogee sloldd o ()1~
19y B3l » g Jalse g ool e 25k 5 prlie
S b slaloas o Sl gulwl 4 s cez
3 58 OYA9) (hlSen § 0905 jgaexl ozl
oS 5o Hhb olie 5Ly 28 lye L sladlis
b 160,50 sy ) sk 5L slalad gl > o]
Olyee (emwyp B b (L5 o by >liebs ol ) ool
@ ol zsh 5 b lale dod Sl slis (535,50
ool CoiS p S5e (bl a0 Gy
el oal plol St g 05 (g y0 00ly (o ple Sl
@ gl adlie 0 (\YAY) ol s g bl o uxen
sl 5o )l bl oy a4 Gl SThol (285 (s
5 e plel oo 93 50 1 (T 5 oy laig i )3,
5 ool b allie ol 0in,S Jalow a5 s cypm el
£ 50— J—ab g9 o el addllas 5 (taleny b,
SaS (3l e Sz S 58l 58N 3 5l g oat pll
245 cod o1 Sl i ol bt el sa i S
Jol OB 3 Js oo (s, pos Ll 5 sl Glae 50
Cdlgs yigp poyo 5 Milygo pgd e Sl ey 250 j5
a2 Gadat olul pae Ll i L 1) 0es il

9B gy -Y
GEpg ol allie )3 ool ul 550 BodoS o,
Sl yiio Sase (2l 5 smpp 2 1 50 45 Cel (5350
i a5l load o ek b g (laes
& pSo3lasl 5l eolainl b by i ¢ ados cpl jo 03l0 5 oo
b Aiged pze .l 0ad (6918 ,5 el iy g dwle
sboals (coges b slolas o5 5 (LS Jolt

U.Q}Mmfm‘b&udu9)wul}1600yw

oS5 Rl L g Gl 5 e sles canl o515 al38l
Al oo ol g glod ¢ (slad

L sl dlae ,o (Setaih et al, 2013) -l Son 5 sl
okl 525 50 G e o )l oy Sl T Glse
ooly o (60,90 (o p 4 St g 05 (Bl )0 S
o5 (rl Bas Sl Lo anae 0B 0,
bl i Gl38l (sl wyiws o g, o8l
5055 G sl wlll 5, 5L load o plple Sl
Sl olasl aulze gl Gaid (pl0g Sis
by 5l oF Judows (sl 9 Sojglgn b Jolao slos aaslis
ol 00,5 oolaztil res

5o (Peng et al, 2015) il lSen § S puizcon
Silutinge 5 5l el (5l Jaa” lgie b (ol Wlie
Joe dngi Ban b5 " pdiaan slas il (e
@ lag)] 5l eoliinl g ()l Gilel g ol (o2l g (ouata
SzsS ool b pdosnazd o5l il Sl )
gy o Sl ez T lagy b Sl 5l (o
» ol b (Middel et al, 2016) ) S 5 Jows S0
s Bas)l bl el b 5 1y g Sl sl
Gialol 1 ks s blolw b dlis ol .wis,S
S0z Jsb o ooy ple S50 Sy 50 gt (Sl
S oo ol @l el 005 bl bl ez o 5 alls
el 0595 ol b az 0 VY Joud LB o) ails a5
«(Gaspari and Fabbri, 2017) 5,18 5 5 ,L—wlS anlsl ;o

3b slad jo o8l o > a5l ool wl 5,90 yo (gl axlllas
Giledse palojl Baa b g s3lwil 5 (b sl
b —taloj] s S 0 6 (i Sy (6 ykeg,Se
Lsols fL?u‘ Cwo 69“‘ )‘)3| ﬁﬁ )| 6)’5‘31‘@’
L —as3 ,o (Taleghani, 2018) Sl yoren
@laglil b 5l glaad jo )l plalwl ole
B o) alS ibg e LS alS glate
Gow s,l930 9 o slacai v« SLLS Lz 0 do S L
Olye & (o) a5 Biw 59) 005l Jls Slse
b o 5o Gl bl o sl bS], (n 5 )
Oe2lS gy 5L slalad ol laa glos oanlisl olge
aoL_: U‘JJLC o & ‘) d.._M:)P ()“JL’ LQ)T Lol ‘MQGA
..\_MJL)GA obLﬁ: )..‘LC C.E_w 5o L':”)‘)? wl_wi S 6‘)4.
bglelaad o gl bl b Sl ablw o9l oy

2,5 o)Ll Olgiee 5 slagiash 4 plnl jsaS



& URBANISM, VOL. 10, NO. 18
FALL & WINTER 2020

116 I

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE I 2! 63wt § 5 pbomo sole 4y

I \Ald

1vaA ‘;)L‘JLM) 9 )ﬁb AL O)Loa:\': AR 0,90

FUAOU Sl—wle Jow 5l lbaasl i 4 wlbxe cy
o3l wal V.Y (5555 05 dlome (3,5 138 05 lgie
Jols) o8l glaosls 5l oola ol b 1581 o 5 ol i0g o
ot Slasin dlgp 0l (o Cugb) dsa les
9 ol €5 b £ iz g o 039 08 o)
SOV PEP PRRIC TR RPN P
9 il glod awle 4y laiyl 0,8 9 (SUl l5e b yo

B30 oo e sloaasls e g 8,90 5 e

ad,5 k0 s addlhas 5550 (e 2 )0 58 do (xS
Ol B smai i Giegh (nl )0 nl el el ol
oo O3l diged w lgie 4 S 10,18 5 LS L
Al Loz 5L slad o f) asliin p dalie legase a5
A 50 @ly i g glope dal> LI I8 e
JeoSS (Bolal &jgo @y 0,5 5 0 bad 9o )0 lehol
Comir SIS 4 B 0gd gt p Liwl) ol o ailes S
eilee g 0090y o, FV/FY 55 0 ao )0 OVIVY ol

ORegs Ol 58 Geizmen bl oo JLw YYIO do )] e
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ITS, HSI, ET*, PASR,SET*,
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ET, RT, HOP, CET, OP, WCI

Chart 1. Thermal Comfort evaluation indices; (Source: According to the Monam, 1390: 21 and Heydari, 1393: 47)
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Table 1: Standard comfort range of selected thermal indics (Source: Heydari and Monam, 1392)

Thermal Sensation Standard Effective Predicted Physiological Equivalent  Assessment With
Temperature Mean Vote Temperature Ashridge Scale

Freezing Less Than 10 Less That 4
Very Cold 10-14/5 -3 4-8 -3
Cold 14/5-17/5 -2 8-13 -2
Relatively cold 17/5-22/2 -1 13-18 -1
Comfort 22/2-2516 0 18-23 0
Relatively Warm 25/6-30 +1 23-29 +1
Warm 30-34/5 +2 29-35 +2
Very Warm 34/5-37/5 +3 35-41 +3

Hot More Than 37/5 More Than 41
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Table 2: Mean of environmental and specific variables measured in selected neighborhoods

row  neighborhood  Season Temperature Relative Wind velocity Clothes activity
9 (c) humidity (%) (m/s) (Clo) (Met)
1 Ali Gholi Adh Winter 21.86 16.86 0.05 0.71 1.72
' BNOIAN  Syummer 3158 14 0.07 0.66 197
Winter 13.56 23.81 0.10 0.73 1.81
2 Jolfa
Summer 31.07 18.18 0.04 0.48 1.49
B Winter 16.98 24 0.28 0.71 1.73
3 Mardavij
Summer 30.37 27.23 0.01 0.51 1.42
4 Dashtestan Winter 1.87 9.18 0.29 0.73 1.77
Summer 31.15 14.35 0.06 0.51 1.30
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Table 3: SET values of selected neighborhoods separated by hot and cold seasons

Standard Name of - . .

Effective neighborhood Ali Gholi Agha Jolfa  Mardavij  Dashtestan
Temperature Cold season 16/5 17/5 17/9
(centigrade) Warm season 30/5 30/9 30/5
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Table 4: PET values of selected neighborhoods separated by hot and cold seasons

physiological Name of Ali Gholi .

equivalent neighborhood Agha Jolfa  Mardavij  Dashtestan
temperature Cold season 21/6 19/3 20/5 21/8
(centigrade) Warm season 36/7 37/2 37/4 35/8
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Table 5: PMV values of selected neighborhoods separated by hot and cold seasons

Name of

Predl(\:;gtt:IeMean neighborhood Ali Gholi Agha  Jolfa  Mardavij  Dashtestan
(PMV) Cold season -1/2 -0/1 -0/6
Warm season 2/9 3 2/8
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Table 6: Neutral Temperature and thermal sensation mean of selected neighborhoods separated by hot and cold
seasons

Raw  Neighborhood

Neutral Temperature

Thermal sensation mean

Cold season Warm season Cold season Warm season

\ Ali Gholi Agha 18.1
A Jolfa -

v Mardavij 175
¢ Dashtestan 17.6

29.2 0.24 0.85
28.4 -0.95 0.97
26.5 -0.06 1.07
29.7 0.43 0.35

Ao (il G O jo Slae glac_ils
ez 5k slad ;o )55 aasly anlie 4zl 05 b e
A 3 Qi o 5 glo e il BT B e alro
A3 e g0 Jad 93y 50 a5 by Lt ledol
Foo sbas a—al b 5l 1eS (i sles (liee 9)l9e
aazxls 9o pleo s Jad jo (ol ol ol o lastul
2 Lol WS g 00g Bolate Loy gl yo adxs o
Sgax LB dlxe jo g a0 V1O 5] B e Al
ol e S Jad o (eizmes e o Sl az )0 IV
Lo o S g o0y subate BT 18 e adoe jo Lo g0
5 z2lo e doxe jo az 0 F/F lil> aloes 0 ax )0 ¥ ogu>
5 bl oo liwids ale jo ol Xl az 0 /A sq0>
bad 53 mglo e aloe 4 by po SN (e il (0
Juad 50 i ale 4 bgye ol 0208 g Gl

b oold zaw Lel -A

b Sl slacils s da ools e el cys
les ;500 jle 4y 090 o0 sl (yony Y38l 03 (29 >
@l jlas (s Gl bl vy 5 (25
il See glos glaaasli bl Sl gbo sy
Olye 5l gt (S Gl 9 Sojelsn b Jolae (sles
99 S5 dny g alome gz o 50 (e 8l p 5 (29 S
2 G5 sles Liwly cnl 1o 098 00 WS £)5 5 05 Joad
5 5l ge slos gloaasli b asllas 5 50 lxo
aas il 5l ool bagie 5 Sislpze Jolas sloo
23 g dualie a5 Javgle (o oy

3,1b] g (slod A s i i 1l

ool e lailinl ge los acasls oiwlicl Cyo
ol a5 (Lol wl slo) it sbo La_asl i



Sbsbad Gl palel condy Lol 5 b))
Sl slaansls 5l sl b SsSas Shloe

AR I

ASSESSMENT AND ANALYSIS OF THE THERMAL COMFORT
CONDITIONS IN OPEN SPACES OF RESIDENTIAL
NEIGHBORHOODS USING THERMAL INDICATORS

I 121

Sgax U az 1o [V 51 S| pl o il oo (i BSI
i oo e 5L slalas jo ol sl as 0 T/

aaxli by gus sles 0,5 Jad ;o zusls yo alowe wiile

'0)“) ij UW‘ ‘5|)|~> ‘Qym ‘_;QJLQ )») 9 009{ U5L0a¢o Q)‘JJL.MJ‘ ).35.4 ‘_gl.m)

35
2 ===
> e+ +@ e SET-Cold Season
15 e
10 e SET-Warm Season

5

0 emfe Neutral Temperature-

. Cold season
»® S & <
AN 3 &S & == x== Neutral Temperature-
o3 W oF Warm Season
Neighborhood

Chart 2. Comparing neutral temperature (Comfort Temperature) and SET indices in selected neighborhoods
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Chart 3. Comparing neutral temperature (Comfort Temperature) and PET indices in selected neighborhoods
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Table 7: Thermal comfort condition (thermal function) of selected neighborhoods based on thermal indices

Winter Summer
Neighborhood Standgrd physi_ological Predicted Standgrd physi_ological Predicted
effective equivalent Mean effective equivalent
Mean Vote
temperature  temperature Vote temperature temperature
Ali Gholi Cold Humid Humid Relatively Very warm warm
Agha warm
Jolfa Cold Humid Re'(:a;:\éely warm Very warm warm
Mardavij Relatively cold Humid Humid warm Very warm Very warm
Dashtestan Relatively cold Humid Humid warm Very warm warm
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Physiological Equivalent Temperature (PET)
Predicted mean vote (PMV)
1SO-7730 (the International Organization for Standardization)
Amv (Actual Mean Vote)
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It is a complex and comprehensive topic to reach comfort conditions, and all possible
factors must be kept at an optimum level to achieve it. Comfort in urban open spaces is
one of the main bases of the use of these areas by citizens and creating a suitable
environment for them through protecting against inappropriate climatic conditions
seems essential. Thermal comfort is the comfort desired in this study. Thermal comfort
is one of the essential factors that should be considered in the process of urban open
space design.Urban open spaces should have comfort conditions including thermal
comfort to improve quality otherwise they will turn into dead spaces. Accordingly, in
line with creating the desired space, one of the most significant aspects is designing
open spaces in cities and residential neighborhoods to provide citizens with comfort,
and also paying attention to the quality of these spaces. The quality of the urban open
spaces use depends on multiple factors that among these factors thermal comfort is
particularly important among them. A public space that cannot provide comfort for
users would be used less and even avoided. Therefore, according to the importance of
providing thermal comfort in open spaces of urban and neighborhood, the purpose of
this study is to analyze the thermal comfort conditions of residential open spaces in
Isfahan by using three standard effective thermal temperature indicators, physiological
equivalent temperature, predicted mean vote of winter and summer seasons, and unfold
their performance and thermal behavior. In this paper, four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan in Isfahan have been studied and analyzed. The
research method used in this article is case study in which field surveys and evaluation
of environmental and personal variables of four selected neighborhoods have been
done. In this research, the variables were obtained using measurement, computing, and
questionnaires. The sample size also included residents and users of public open spaces
in selected neighborhoods that one hundred questionnaires used to survey 100
individuals in each field based on the Nichol method. Therefore, in this study, eighty
hundred residents and users of neighborhoods were selected as sample size. Eight
hundred questionnaires were randomly filled out in four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan located in Isfahan city in two hot and cold
seasons. In this regard, the respondents were 52.37% male and 47.63% female, and
their average age was 33.5 years. Also, in this study, the RayMan model version 1.2
was used as computational software to calculate the indices.
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This software uses climate data, personal information, activity, clothing, and
information like latitude and longitude, height above sea level, cloudiness level, etc. to
calculate selected attributes, and then the results are compared with the existing
standards. Then, to validate the data and compare the thermal indices with the results
of field surveys, neutral temperature and average thermal sensation of users are also
obtained. Finally, the validation results of standard effective temperature indicators,
physiological equivalent temperature, and predicted mean vote of open space in Isfahan
neighborhoods showed that field perceptions differ from the results of the index
calculation in some cases, and it does not match with the real situation. In this way,
RayMan's computational program, without considering factors such as thermal
sensation and psychological factors such as behavioral adjustment, expectations,
thermal experiences, duration of presence, mental perception and so on, can be one of
the reasons for the discrepancies of the indices computation results with field
observations. The results also showed that the three indices of standard effective
temperature, physiological equivalent temperature, and predicted mean vote were
independent of each other; the behavioral independence of their data is also evident in
the thermal condition results of the selected neighborhoods. Totally, according to the
analysis of outdoor thermal comfort conditions of residential neighborhoods using
thermal indicators, it was found that the thermal comfort status of the studied
neighborhoods open spaces was not very favorable in both hot and cold seasons; but by
validating and comparing them with the results of field studies, their conditions
changed, and all the neighborhoods except Mardavij are in the comfort zone in the

warm season. Finally, the thermal comfort conditions of the selected neighborhoods
based on the above indices were presented in two hot and cold seasons, and validity
indicators were introduced to evaluate thermal comfort in Isfahan open spaces.

Key words:

Thermal comfort conditions, Residential open space, Standard effective temperature
(SET™*), Physiological equivalent temperature (PET), Predicted mean vote (PMV).
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