[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

P93 390 — MRy 5 o

©: IAUH

ISSN: 2322-5602

'Y

VEe) sl [a25b Jlw /050 g o olon las Can

1IPI-1RA Oiladw

bl Juad )3 (6540 5k SBLAS )3 (15> bl (o 2 Sl
'(3UTe 3 ,US 39, ol yo5Ly £ 65 90 axlllae) PPD s Ll 51 odlésiw! U

w8 o0 oMl e g 300 Mot g8

VA sellie b gyl
VANNVE i il go)b

2SS

Sly )3 sl 04335 b (IS Julse LS 50 (g pd sla Lib kS )3 oo bolge 1 (S0 lsie 4 )l el om0l
b b slalad )3 osSLsS Jalse 8T > 4 Lol g dogs ol 4 il g 0392 w0 (9068 o3litol (sl (s b (slalisd S
2 ol GLajls (el 5 sl (693 Carge dlse) pl )3 (igde (Sho 9geeS g sl IS b ()8 )l il (g oS
o At s e oy ool gl )3 e ptalul com (B8 Jai 3 b ol hegd sl 03 GBIk (el (s 3900 S
3 g sl sl 02,3,5 gly SUEYI SIB ol 15 1 9 5L p 5 0 gy (il 5 48 s 390 03910 5 aime 5 (oanld] Jiolse
oy ol ay ()l Gl laas L jl Sy 4 " il 13l ) odlial b glailly (g3loand ST 3yl 5k
A4S 395 o asdio odoal Couwd A gulS wyp yd &S 33y e 0l ()b o]y odly e calize blE ) b s i lsyb
Lo Shy (S orizen Ol g 4l (15,0 392 eliodly (00 (g9 03l Cls ol jorly S o s Can OBl il Lolge
sl 032 JIS 56 e bl lire 53 Gy 5 llad ¢ Splie 5 s )

S5 5l

PPD ‘ul.u.o.ul) QLJFP ﬂu’.))l)> L)“"L"j m])bbl{g

cleinly & €(JYE) 5T o gt alal 15T b sy o sl sty 550 e s b pg> 0S5 2l (puli S bl 5 48,5 o ) -
el Jgb35 ol gtin ixio oSl 13 gl 01355
monjezi@jsu.ac.ir Olsl eJs950 el (sl cimiuo oK1 (gl b 5 (g slore 0aSUIID ¢ g5l pd 05,5 Hloliwl

(Jgime 00 93) -yl ) e J9333 youlid (i simino ol ¢ g il jods g (6 ylomo 0.l (6 0l (Ayb )] olids IS s
alieslamimoghadam@yahoo.com



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10 ]

3

CVREIY

o 4 o )l luljdl el & Cute I EABL 0 g (o gite Cute I pn Ml (oo Cogllan (638 Sl g (ooges (sLAS
Ladgy dudls LA”J &S A aolyosly 5l (sl b )liSdg, .l sloin] Mol yiul38l 31 cpl dole it Wolyosly 35 oo p3 40
L slaoloslyy 09,5 )3 1y Lo liSag, cadlng Sl Canbo b gl s lpomam  pols bl Cumbgo Jo (ypad 4 25,5 o0 JS5
slalad la o Sho | 105 (So Gglite S Copr g 03l g 0ylgm 09,5 93 ) g jpd> D )| o gatie CLAS
od gte Sy 9 E95 2 9 9 @y Il e wSTye (LS idg pp sadliiel (oMo s cilanio Cannls Cunl HUS 3
3 xpd goiie slalad CuieS (lEl godse sy o JloS 1> 4y p3j0 Cilises (glaog S jpis L 4 39l 00 322 ) (5551 5 (ld
5 6L Ll Loy o K85 o alaly 4y 555 b )iS g, anl 039; gokao dagi BB (glalius lsis 4 o)lsan (6,0 bk
S > Mg e diwgn ypd> 9 Yl (639 3 Ol 9 b (63, Sblad 1503 4 balad (ul lodl ol cuslie (Joxe S o
bl 4ty o i @ Lol sl an g BB (o) W )lSdg, )l.\f),.:b Jolos dad poss 4> 51050 |y canlie Jaie cuaS L (sLad
b dlonl el ()l Gl Sl @loy55 02 9 p3y0 g e o o5 Al Jid> pem 3 23k 5350 s )l
lelge COl 5 (606 ol oaly o ) ()l Glalisl oy b gy ol )3 bl 4LES (5550 (B Wl o (5860 L 5 sog0s
Sagpd opl g 8l 1y ol 5l oslisal o bles g e 45 8L Cumd (506 (5Ldd & (lsien 10,80 b (5Lid )3 Gyl (bl oS
oy 8B i o cul alge (58l jglaie ) 139, slaolyodly 13 Gyl bl (o 35 ol 5l B g 0390 gl cnl plos
e sl 9500 alad ol )3 dnygd i GRIBICel Calid )3 5 3)5li00 d52 g s e Sl ol ) b 5 Ll
)38 5L LS9, alas i il38l )3 Lol Jolos 0y0) )3 € by ¢ «lod> wile lolse a8 wimd o lis sUT a5 US3g, 5
Jlse oLy gty cnl p el Jlgw a8l Sge bamms a3l (Sl (L)L e 2 Slgie e 93 ol line )3 el oSy
holge 8,8 15 5 b jelate Caen ol HUSDg, (slalad sSle (o s b slalas > )l ilel 5 )35 5L Jasee g eul]
RY Oy 1) Lg)‘.\f).ub Q.;J QI)’.,,o 3)15 S u“b 9 Lod A5le

Lo gy 4 plo e 60 5 slalidd o ()l ptall el 003 plol (slodimgy il 512 pidgmy (g diguiiy
(Ahmed-Ouameur and ) yoe 3osl g poils g aS «lagyoly jL slalad ) Syl iolwl g w8l 5,3 ol e
SisTsrse slapadld (imeiy (ml )3 0 pls b plosl (gt aiye il anl g ()lon o515 adlate ¢ ligy L (slad
il ol sl jolate dy orldl (GLayiito (rizrad 5 s b il (o1, (56 esatl g ey S Sl (0
ol 15155 ol 8l L as ol jlis jeSie (gluad aw o (gySoihil dulio L Lidgis pols 4035 dwle 5 (55 o]
oo (1l oo (slod Guw (slad o815 GRlBIL 5 (IEl 58 Fge sl

9P u.>|9_§ 3 S s w*b])—’) 2 P9 b ‘g;;)l)-’ uj‘ol) u.glg.)')]" Q\y’& L sldlis y> (Setaih et al «¥+)Y) J)ng.m 9 sl
Ol el i i gl gy 8l Gl ol B Bl sy dde 1o )3 9y 00l Ko (9390 (o SIS
led a3l | )l el sl dly Simggy ol g S 5 205 b ol Sk slad o plale )l ptalel e
bl o 4l U (Middel etal « YO 7)) 4LiSan 5 Jiwo ol 03,5 ookl cyeny a0l 51 o] o (sl 5 So3olonjud Jolao
5o S 3 s )l el 21y ol g Lol b i ol 38" gy Uy U] (e b 53 1y o Sl
MRl an VY Joud BB o]y diels a8 s o i ol wcaol 03,57 b5l et jlas )0 9 Al <G oyg0 Jsbo jd ooly ple
sl 5L slad > o 815 3 auds jl ool 350 1> (slaslllao(Fabbri and Gaspari «Y+VV) o ul6 5 (o)Ll 4ol ;5 .l 034
950 )3l ey il sy oy b otlojl s o 3 (g0 S5 S (s 5eg,Sen (sl Jaa hlejl B b (s b (s3lojl g Sk
4 g ol 9y slad (Sl iall 4 Gglase (WA AN YYA arz3)92) ol 53 D990 Slalllas ST 0500 plovl €Can
Slasls s 5b slad o Gyl Gilel 4 (VWA Glalb OYAY wsSuld) (3gxe lalllas .ol 039 (65551 B puan yimlS jglate

oy Gyl ol b)) dlate 4 il (clalaome 3 ludl G (651 ol 0,0 Car soaxte (slaae AL (glaany
(Fanger.«) AVY) (Fobelets&Gagge «) A7) s Glybl laoe G5l 5 (wlidlon laddlse 005,55 30 sl Jso oyl cCunl oas

o Slallhao

-
nna

VEo) 5l /omojl Jho oSadee ojled  ylas

\YY



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

o Slallhao

-
nua

VEo) 5l /omojl Jho oSaee ojled  ylas

=
1

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

3 (e ua.\m <L5).p(.i’: dbhou" M9 dl:.;w).b' 5 FUERVN Y 0 uw;b ]aw}l'.n dLo.) J.al.w wa)lyb dLmd.éch 2 55)4:— LanAa )S\
83 g0 b |y 0uiS ablal Lsme 5 ased Sy e oiil dslie (goy Lamee 1 il 65,50 31 Lod ol ) sl oy gleyS Jolss
(XY AYM sl g0l g )0)

Uiegh (ol slaasl OB g5 b odiny g3 Jl
. . . . Ahmed-Ouam eur and
b sals g Lod ¢ Las ST volidl Lo yiolidl 1o ) Lod cacs) o815 iulial b ( . YooV
Wboo ialS Fge glod chuw (gLad $S15 (I3 o Ll 15 Fse (slos casl o515 Ll 81 L Potvin« 2007)

ol 5 glas o glple Sl Gtalel e (I sl ety slaghsy oL

S 5 p)5 SR

0)92 Jobo o o3l ple S50 Sy 33 (g a5yl bl ) ol 5 Lol 55 Wlio ol
VY Job BB sy alely o5 a0 s ol ol 03,8 ol Juad Yl g dle (Middel et al« 2016 ) ARV

ol 0353 5Kl as >

( Setaih et al <2013 ) Yoy

Baa b sved iloil 5 (Sl sl b glad ) pulil 35 il ekl 3)90 55 (sladllae

N3 p 5 5 Sone b otalof] aus G ) (s ped Uit o (s yeg)See siloJre inlel (Fabbgazg‘ir‘izon) Yov
0l plosl €cee (gl

5 Bpao Sials pdlais & g platblis (190 sid > )l bl 4y Bglano gl adlllae (VWVAGl 0 (ored)52) WYA

55 Bpao SialS pdlais & g platblis (90 shid o )l bl 4y Bglano gl aalllas (VM el ) WA

S sl 3 )l Sl (g (\YAY dy2 0g5uld) WA

S sl > Gyl bl () (VYA «0)5ais jlalo) WA

D) Gl (b obe)S ol )3 e i oo e slalazre (3 g lianl > Wil lawgie (glod (YY YA (Sl 4 05 g p00) VWAA
" il slod Sl " L el @ wd oy Siaved a3 o Ui Gingh (slaadl
aayly cpl ) ] o8l gla piio plo b "leﬁ L copd "M S ot es9S slod
23,5 o abitune Gygods LG (clod 5 Sle" il 4 yoie " lew] 4 s oy il (WAL plaie g y831500) J¥AQ
slalad 5l 5> ouiS s 8" lowl 4 00 oy e 4 oy Cueal (ull ol

2 Jlo o5 Jsad 3 il bl sl ogllas

e lanl & 20 oo Jold b (S50 belge 5 " (Sl Jolae slod” dglis L . -

sl st al] g o dte ol e plaie g 0015 (BB, 539000)
- JLQ(.‘wauaL.oL.wd)P uu.’L» &.QDU)J »r9 L;B)Jo stb)L:ao sul.wéLwlad.LoL‘? cd:l.w VWA

VYWAQ
Gl 030,51y 0Bl 5,550,L 5L slolas gylaxe i)l cpx (
Sy Vb cds G Sl sl adls Sos @ cans PET oadls a8 Wleals Lis azsly
sl Sl abaly Gimgly cnl ) izmed g sl S sl o Gl Gl il heoie (\FAY pleie 5 554) Wway

ol 04y )l yo LS Lo 5L clad (ol PET 4wl

G925 (¥
el gl jlodlazal L obl p 3 LS 39, (b el ol ()l e el )3 (daoms § ol Jolge oy B L Sl haghy
b cla Lad s Gl ialel Oldlas diutin awyp jl e - ol 0sd 45 oly odlo e 1> (63508 sla lole g sl U3, wle
Sy 48 PPD sl sl )l ol 0o 55 o Vlio j1 oslitsl « gt ddlae ol g ol wiliols’ cldlbn it & sy
Sl bl lime 2 0nd Ol slagialyly 18b (Lo gyl eitl b g 9 15 OS] 0392 )l tall )3 petas a3
Sl Jolge g oo sloyially 4 Cond b amd o ojlal ()l Gl (g2 )3 Jelos gy sl 48,5 8 () 390 318
o ol g o pite liee )y b g Cudly 55 udly gl 331 )l elual b Jolge ol (1S 50l 5 )l Gtalel 2 S
Candy At )l Ghalol caslio b byl )3 ()5 &8 o 51 (Dol > Envi met o8l 1531 o3 50, 51 (g5l s S5

Wl ol yaselio Y Hldges 40 0l di8)S IS & iy Lgy 0,8 dbul |y e


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10 ]

bl o 5yl Gl
\
Eyo9e Sl

e adsl Sl 9] oz

v

)I}élf)s Il al)ob‘?ﬁ prone d)'LJJ.,o
Envi met

v

5 ookl b (g 5lwans plol
e sl st
N\
olyosly yas b ) SN asli PPD (a3ls apulrs
Biomet >
A
I8 3929 )l plalul Sl dd S g 333929 (il bl
v
5 OLBP 3929 ¢ wSs CJL&A ml)obl‘.ﬁ: uess ‘dﬁ)"ﬂfﬁ: celw mbo)l‘.ﬁ: C,SP o S>> :ol) o.)[:.; o Lgl.m ‘;)Js S
Dby &5 cpaud Sdglio £33 i ¢35 8 e (g9 03ly s 1)l sl (S (e

Oy gy =V Hbges
S Flo
sl 5 sbad > ol gl g IS8T o Gasls By s ol sl 5 )l ptalel (3] gy 4 g | Ceand ol
] 0045
423) bapaldl 0,3 5 Slagy b pobaw 58 ciyyoi oo Sl ol olusl (Solotr glgics |y il el 355l ol
oy b loyS olusl 1 b Linlol pie Vgoms it Sl vl o 3,86 ol Jelse 5 (5 doi cagloy don <l
NS o g oy Jsb 3 Lo aSinl > 4 il s b oo slod gl b atwlstl e S ) (23U Wl oS el sl
blon by A3 S ole)S ol 4 em
S Sy @ly 3 Lol sl oaSmS il cwl (Sen )l slapasls sbj ol sy 1l Glulwl b as b
A s Wi 5 0505 slajadls dted 93y Ll S e

(\Y’ﬂ/\ (Lo g d.xm) uj)l)> u..ulml L;Lmua&u; u_e)m -y J9.\?

(WCTHs sl asls (HOPS)eush, Lol slos «(RTHuaz]yy clos « (ET) 50 (slod 270 sl

sy «(SET™ 5kl 50 clos {PPD) aiidsim st 2l )b 2oy «(HSIE) o 5 oyl sl

« ==
(PMVY) i i slod 6l Lawgio

e Ll 53 o8 S 1S s 09 o )l sy (mlo)b Sl e :(PPD)oul (b iy (sL6 )b oy
o] 4 09,8 31 (oalBl ol i )l 418 bawgie yluie ol Gyl ,s 83151 e ol Lol S o ot |y )1 B alie
35 o35 |y Ol PMV (33, 51 lsisad & )05 ol 4y G355) e 0l 03 55 25,05 Lopus g oS

o Slallhao

-
nna

VEo) 5l /omojl Jho oSadee ojled  ylas

\YY



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

o Slallhao

-
nua

VEo) 5l /omojl Jho oSaee ojled  ylas

—
194

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

PPD s 2 48 331 §) ghoys oS i ey Sl el omils PPD

- S5yl gl sl loyS by Loy ol
il s ol Jals 5yl il el e sl il oll 5
i =5 Sl 03 (g5 el (935 (B 5 0 (05 (25
ol oy PMV sy osds gy (8lo )b oys L PPD Jlsges

o 0 ol aineS aS ams o lis |y opyliie oo G g wanl o0

__j I L b 039> |y PPD s 5 vy g5 ol s lslul cwl oy

2 15 -1 08 (4] 05 1 15 2 PMV

s e J.SLSA L;):uo Lo )d Ve ).g‘).f —./a <PMV <./a
dasaly 5 galal) 5l las e |y PPD (asls il polee PMV jliis

(%) su3 sty o)k PPD
AR LS PPD = 100 -95x ¢ —(0:03353x PMV* —0.2179x PMV'?)

WAL ol Lo 3,lskl) PPD UL PMV jas s dlayly = Ve . R
( Sl o TUT g alb e 3 gsie e gy Sl eslitl Ly s ol 4

Syse 5 ool Lislaol gl paols 405 5l 00 nlb gLy LT a8 55 peasd e e 9 azdlos by aSOT 51 L3
oS 3 ol Uy 390 oMo 1) cinds bLE o oo o]y dy bl3S sl jo yo 51 bl oy b g aBly Jgid
5 ool g8y 1 3gmad Sl 5 o oS il ilsd olisl s 3 |y LS olssime msS sl eyl 9,8
sl 3,8 oS i wBia ool dn obias cap el 3,81 Sl s 3,8 oS e 4 Giolel cla Jse
Sl ol Sl had b ol 45 (6950 4 g Cayad CBd 4y (Sl WL.»T sl jasls 4 cwl pi¥ ()l
sl ol 3l
slod 5sle dga slod )3 g3y sl Syl Libel p S ,5U ase pize ks ((PPD) ad bl p )35 ,050 ola it
Jolos nl cllad aw g g £ 215 o0 U (il bl et piite 93 ccnl pogde b g Cas g Cagby U
oxb1dg5 La)S ol Jaglyiedr 5,8 o b sl (o (Sl ol gl 1 5,1 sl ()l il e g BB b
SlLbl e b Ll o <)l s Jals > . (Fanger, 1970) pses 9 il cdyon Goyb 5l aidycandjl bo)S g Sgplio a0])8 Lawgs
] L by 315 sl ool 5 ol le sy 5 1018 o Lo L (3 s (olad J 5355 (on ot 590 ol ol
(OFY AYAS 6 lidlg) S o
e 29800 oxoxi (WIM?) il gy gy oo 2 &y sl b pladl 3y aloog 0 005 W5 )l olise ¢ Cdlad ol
dgas 10 il oauled &S ludl b Gy o ye o G (glil )l ez e Culled g Cangy w4 (S 0l e Oyl
sl 5 b pme)3gas drwbro 5 dbaly 1 olgioe |y pladl Sy Cuogy gaw ojlul LO/AT WIM? w0085 0 a5 (555 &g F
S(ravay
Adu = 0/202x W 0425 x p 0725(m%)

Fogje dbaly

B P ey o Cungy g = Adu

£ e 2 % 039 =W

VRGN J.§o)‘|J.31 =H

Dy oo dulne pj g yd 4 plo (Bl WA+ 289 p Sl VD (g 4 (Ll 4 o Cangy s « Jlo plgis @

Adu= 0/202x75 0425 x 1.8 0.725(m%) =1 94(m?)


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10 ]

(VWAF (ol 3 lastal Lo lojle) Sdoplin 55— ¥ Jsas

Sdglie £ e
met w/m2
/A v SRS 3l
\ OA colpol b p0 cdiunts
Al v Plejl o Sigel (odl sl lS )t )
V7 °“” (S (ixto 9 AL la)lS y 3) S ol 3l
v s (csinioo ST pile LIS cg)ls il o Sy 3)claugio Cullad cosliu)
1y by o ()9 9 C5T glaws )3 (g500Ly
A AL vy km/h
/¥ \F- v km/h
Y/A VS0 ¥ km/h
\AT Yoo o km/h

Lo ol cooglio b (bbb i il o & ()l bl 2 IS 8b Jelse 1 S0 (o ol 5 (s g5 trieminy €9
Jlao lyp oo 5 21°C (s b e S 55 ot & (quld i | sl Sl 5 90 axzi ClO o1y L 5 oy
Dol 5 w3 e s |y cilisee Slagy i)l G55l 25 Jsie (Cagge , etal | 1942) bty Ghalol (plus! 5 oxudsy 0/1m/s
oled 5l g Bl o 1y (s 1 (towd Blus)b (Bl Jio wld &8 1> gm0 Jlod 4 (6590 Jolo b «Blbl o b Ll s &)l >

(YA ¢« 5ladllgd) anls’ o Glyb) oo b oy oo

(WAD ¢ asiiny 5 3135 (M) chlizeo Sligy ULyl 3351 = ¥ o)led Joa

clogls & oblu,b j5;)l U E9
. oo s
A »5 oW
i u—.’.‘f*"l sl ids
0 e S Sl ol
(A% Oy S )5 ol
V/O O yo (i gy ol
YA b b sl By (idg
Y-Y/0 OPye sy 5N (3 Wby

Tclo=0.155m2.°C/ Wil sl 1)y

Sy balyd )3 Sl bl oS g e 31 gy )8 e b )l pialal 2 & sl o3 e ole S g (slod
Uiiey bl b odes jsbas Jas cpl gl Giolwl s ol colis ol cand I ioliel a5l sl G 0 )8 bl id 40 )08 e
Jes & bl I (ASCE, 2004) cusl s 5l o @ylys b badye clis opls cawd 5L bLs) 1 g 09,8 Gy oyl 5l g ol
» (Stathopoulos, 2006) 355 0 p,5 slapall 0 Sere jln ol (s Cogby bl o il s Cugby ialS b s
(Stathopoulos, sl ob ey 3l s Wlgs ad g 03y (oo byl ol laylyd b Cogby g bod <l 5l pses ol Cawd g JWas]
ol o )l 08 Jolete gl 1y 556 e (GG s 5 Sl @5 9 i) (b (6531 Jlis ()l L 1 2006)
Sle g b ey ¢ gnms S g (slod LS 15 9 )l Ll sliln (sla it iote )0 (T bl b 53 ogease
il slod 3 Sle sl ludl ) wlideall (gdio;yd S i S il gy (1Sl pusd e b slod

o Slallhao

-
nna

VEo) 5l /omojl Jho oSadee ojled  ylas

\YF



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

o Slallhao

-
nua

VEo) 5l /omojl Jho oSaee ojled  ylas

—
<

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

Sl ols (Yl 5 aligse Jobo L (ol g ooty (s5) oz o baome 51 IS0 clajially (Bme 4 (K OC)
byl pewlio yab il clod pSSke b slas )l Ll oldlks (> (Kantor & Unger , 2011) 55, 0
@ Oyl anyd bog lan )3 oig wligS clacdlue > Syp S @l 4 cul o] samd i a5 cul lga slod wSle  Jgene
(Thorsson et al, 2014) 5jls 5 o p3y0 Libol 1l g Ol 3t Judows g 4550

& Wlao 23900 B p20

Carbge usl 005 @Bly lnl )9S o g Jlad (2ye YYD 5 (55 Jobo FA VY WO il i clatsie b sblp 3 o
bS5 sl 28 5l onlil oy il g 3980 o] 3y oy g oy i Sl adely (slon (slaodg &l (SIS @ b Sldlyie
Oyl SladsS g3 onldl Slusgad sUlp 3 1o (slon g Ol 48 wd asuie obls s s wlislon oliw! (oylol cloodly (slo g,y
s 0 ola BB Y 31 5 SYob ST (olasbinms; 5 sl Suids b St dos Ialiasli 5 ogboye (6095 1 3y 5 Unslinnej ashs Iy
Suid gl Lol yon 3y Sl gS @aldl (S pobo 0 39800 b 31330 9 5 5 il (slo)S g A (2SS Jouad jul g )l WS o0
sl ollp g ol 2lon Ol g 5 lasie ) oy daplins) o ol 13 Gl (o 9 i3 glaole

—_— Ll S

v —_—= Lol il

N _® 0= b3 L gte
~ 0

—0= L il Sl

./ —0 s S S

Q*Qﬁ*%'i%ti

A P ¥
v ] [~ _®
L% - & ¥
7
= s - ' 3
w2 p NN/ v3
v
E — e
\ i
S .
=
L N = |2 | a | =
IR BN EIR R EE
o SUvwa [FA8 | FA [N [y V| AV OFY | WYIVED [ VAA [vaa
o Lo \rF W (YEY YAF |y g |YoV [yry | AD [ DA | £X | QA

a3 o )b g lad wlimlo yl3g05 ¥ pguas

— s Sl S

—— bbb S
/m R

'h:"}'k;‘i*.‘:”'[?‘qtﬂ

Q
Al

< 4 €t O 0 < >

-

Fodko & 53k 035 4 Caghs (315 i) Lo

s
-
.

Ul 3 5o glod § ()l (oamsd gl wliale Jlogai ¥ g0


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10]

Jol8 yolay > ol (s5le >|)'] Al ol oads z8lg SOV I8 5o )b dald > 0 g bl.ﬂpk JUIPNEC I E TN AR )
3l ol ot o jl aalllas oo olyodly puame (sl ol (£3)5 (g)ld 83500 (sgin Cuowd pils s 3 g 0dis pbo]

B 8)lod gad) whso aohl gz Cous a4y (JHS) bl 3 wlag; Clilse @ 5)5 Coos & (552 5 g 5 2950

SMEYI SU3 axld o > )3 0ss (Slyb Colio g o bl )9S )0 dalllas Cow 0dga0e (ol pe dlidis (slodidids — Oyl

il is B Envie met (L )58l Lawsi s ped melil 3,5 sl il oy (ENVE — met 3310, 3z
s ce el g Laglas L ) phadl ey (3 2l B 0 1) (50 Bl (ol Il J8lp 5 o)l
5 bl Sledbl g L 5)s oyl (S5 Slasulo (6395 (slmodls 1S o dils § Jlod (5l tal]
Wlas (ilsib e g (uis Jold ¢ Sldllas odgamee (S0 58 Oluastiie JLo 350 (glaodly 0y 5 o 40 o |y —wlidlen
B 5 Job Jolid (lillsn 5 ol (clmols 5 ol sam dw oo pizmad 5 39290 (LB £55 9 Sl ey
il ptalol dsloe ol (gjlusan s Gloj 0 SUpl by i 5 e V0 gl 20l g g Cops oLl
(e e (63)8 Slasuio siajls lpn (gled g Copsby ol ey )l 1 S0d (sla (a3l 5 (b Lawgie slod 5 09de
e Biomet’ cl_wle S8 L Envi — met |5 80 o5 5 el 35 (et s ccJld g5 g SLdg g9 cuis
5905 dulxe UTCI' PET* PPD PMV 5> islol clajasls

9y = 4ol Sy g Gy S wolyorly oo (sytag S S b dng Loy £950 5 18 jwdams ol (b
Oiesy e colyodly (2«5 )8 Cpabe Lo | glogg bl gyl bLE () ) Sy ol 00 B S s o
b Jae SLaS 4 i S llae S5 g il S i g o @lie an (S35 S o e g 0 il
gl il e (ie i plonl s VY (o & Sloj 05 3 3Llp 5 Sigisms olSims] pulislgn oMbl oo 4,
M8l SoS L e Jlw sl e 5l (S Olsie a5 WA olo sy, ) gy sl bLE () 9 PPD asls
Jols slaylages g pgluas (slmodly d dn g L L 995 o duwle ol Envi met ils 380 5,5 G 45 Biomet
ole 59y o HLbanl ¢ SLadllas 039 me bLE , S50 L oljodly s 59y bl don )l bayly 5 aunlio 5 (o5luwan s jl
ol sty )l ptalol 4 ol Caz oliodly (b 5 dige 555 sllas

(2 bl 3 St ginnw olSan]) ¥ VA V/YY=AYAN -0/ > wliblgn cleMbl = & o)l Jodo

5 Co o 3 Co - 1 Sileo Lo .Sl
Sl s il sles Sk o> ) s Caghy e Cagby g (1Ske (gled (S0l

Sl Jslas Sk sk Sk
Y¥/Y ya/y Y&/ \rd Ve \VIAY A Yy

ol 00 S35 b)led Jodo 13 PPD [adls avuloee (clp (l05g 08 (oguase ibgs &5 g (st sladdlge oS polho

o Slallhao

-
nna

VEo) 5l /omojl Jho oSadee ojled  ylas

YA



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10 ]

[ DOI: 10.

PPD s L 51 05! b oyl Juad 43 3L clad |5 J,ls i lu WJoc
Qa>W ) ) Q) PER NS RIS (G A e B Y

VAU YIYY-AF 0/ )3 s glo ailhe — 5 oylos Jgin

Sdalo F 45 ey allR : ooly e A5 9
SIS 25 G R G2 WGl (S e )9 o o
\\% CLO M/S M Kg
VFY/5Y -0 A A 0 Yo 30
VVF/¥A A A V50 £y Yo o)

ang L aS (g g5l ola) /A sae Lagils (gl 5 (Sloal S (ol) /0 e obo ol 53 (ye sl sy €5
5L eliad (o goy00l im o led go 4 dlunly piomen wl oah a8 S L 1 5 ddleie  clainl o (Sinyd sla She
Yo O l_: u|9_> LS“_” 09)5 ‘)&9)_) u_;l » ca ik LS“_M’ dLJbo9)_§ l_J .)l)_ﬁl UJ._J M}:L‘o C)sl_m LY d.>94 L ‘CAJJLXB C).) 9
I dlre (slive 581 o5 5 Lails (elpm 4l o 20 -0 5 GLBT (gl 4l 1 20 <13 e puo b ) o3ly el 9 Jlo

e Ol o

-
“ii

Colw L;Lmd)lyw9o|)aslgw)'l ‘:Z).;gEIlVi met Ja.,;u)a Colw 05)39}9&5@—\/)”@5

3 e ]

R TV N

“ ?

4 [ ndy .

a 1 .3 o

. ) gy z "

'% %ﬁ "{".'s,-"j :E tasse 104
g e o :ﬁlf".'..."
—~— -f{“‘” _.' i w-‘
3 e

2 g

} AT p B 4539,
X

s

bl ol jo3ly o (sligg 9 S s ol @i & (S35 9 (53 Sy liee S ) 5 b i saedlia b s 1
ol 04l w,f )Jaa 2 R J9~\? d’ua"

—
—
P -


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10]

XTI W) i IO S T SURKVL T 39%]

37

36

ohosly (55 >

olyosles yoye

glae )

oS s

bl

sy~ Jled S Ve Ode) ) ol P1-P2

@S Fo YO by Ky of P3-P4

s o sy ) 5 P5-P6

s = Jled o Ve b9y S5y Ok P6-P7

s — o AP 5 N P8-P9

s — e AR 59y logrd Sk P10-P11

v — Jad AP 3o)3 N P12-P13

s A A 9y S, o P14-P15-P16

gz = Jld Fa e by ) R P16-P17

shE T B Fa e Oy ) O P17-P18

e — Sl o Ve Cygy SOy ol P19-P20

shE T B Fa e Oy ) O P20-P21

oo“i . &u !nab“
AV olo aldye V > Syl (gilwandd 3l Jols oles GleMbl o)

35.891 35/94 35.552 36105
35} P32 - h%l 34561 sk 34.y07 34522 "/ 8 jS h\\u 34,585 34954 34,536
358 _LTilaa 33068~ | 34.p29 33p73 | 34 33.p67 /T_‘ 93.p7 ; 3 N a3 fi71 /
s2as_L5h7s 3 m\ﬁh\Q £ 3227 32.p59 o /;\i}'{ = 4% A 32,811 R ] g \/ i aa

e 17 fo7 210 I 321138 47 }a3 \ 32718 2 pos 32} 32421 L]
anpes 131890 | 31k76 Qsa 31.pas apee | T ] | Ll 2P Mwai boi A{?/ 315 \ i i e e v
I &’; o8- = ii\ s0l5et 31.p96 31.p37 a1pas LT hes 7‘\\\//3{ 29 :0‘ ’: opag_[S31p71 20 bis 31 s\\% o3 | B hes
B 3;'33\25‘ sopaz [ 30974 TENPEET300S3 | sojos |20 b2 I %}/ e ;47,/} S T s T B 29{ 30918
30535 i -b\ —::, 29908 | 2916y | 20315 | /{"’“__ZB %.2%,%.: 30559 % T'ﬁ'!’.’s‘" = 'h\ﬁk)s
29428 | abey [ 29408 [ 500, W{WV By {
27.952
s 06:00  ww—(07:00 -08:00 09:00 www=10:00 www=11:00 ew—12:00
s 6 7 1390. - 194:00 10 15:01; uls:oo 13 171:400 15 16 17 18 19 20 2

o Slallhao

-
nni

VEo) 5l /omojl Jho oSadee ojled  ylas

1



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

o Slallhao

-
nua

VEo) 5l /omojl Jho oSaee ojled  ylas

1

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

40
36,876 = j:,z; 36.527 ol M
| 35.968 36(03 3599 | 35p86 | 36078 36156
35021 | 35P9T 35532, 35 \\ 35422 | 35528 | 35849 | 3516 35038 |~ | | _‘—-‘——_\ /
= | aapsr{4ML | 30pms.| 30547 1 34077 | 3a) wbes | aakor | 3071934794734 811
MR 7 — o T 3% | BI5 ol = ‘ ‘ ) d |
e | nr“ ‘ b -+ 33.808 l | 33732 ‘ 33}53 . 515 | 3ki0 ’ 33,562 ’ ks ‘ 23706
32po{ 3238 Y aahas 2p2 3213 AT ; 2847 | 321 32082 3147
: | 32 p28
\\itm 318 31136 YT 3];34 LT d \_____.——\ 31%33
—— : 061
30 ‘
pl p2 p3 pd pS p6 p7 p8 p9 p10 pll p17 p18 p19 p20 p2
= 18:00 19:00 20:00 w—21:00
WWAA oloaly o) (3 YY) (JIF Clelu )0 oljodlyy yuue podd s 8 VY bl o bod e = A yyguai
AA Do yel V50 oljodkyy yuus 3 o asuiie bIE )0 &yl as s o jieS g oy A Jgis
F—Y-A-2-YV =\ V\-\Y W=IF=-Va- V-V Y VA=Y =YY AA 3540l V)3 0 (gilwdnd Clelw
P16 -P15- P3-P2 P16-P3-P15-P2 P3-P2-P16-P15 i A Oyl dn g iy ol blE
P13-P20 P20 -P13-P10 P13-P20 S s Sl d s i (sl bl

a4V ojles Joan YA Lo Id s ) 3 ()l gilwdn—i jI Jmols oled OLledbl 5l gus 2o
as 3o Lod (pyieS WY (I clelw jlas amy o liid cowl odsl Cwdy odds (gilwddd Olebo jo Lod (gl g awyy
Ol g Led oy el odlidl GLETY el 3 a8 Cwl YAFS oo 4 P20 aled 5 yuw YV/AF e 4 P13 abais
PIO6P1S blas Ly 5 cwl 00 (65S0jlasl qogrmmliw a3 Y8/40 (5o au P16 alais 13 VY celw )3 ( Sloj 03950
9 4loa s x8lg oljosl o (ye (B sliwly o bLE o) s YOAQNF.OXDAYNONS lod s ey P2.P3
g sz gLt Jicds g col ol o3l BLE plaw 5l i pe 10 WO (lie any elioslyy (2 P2 P3 bLE (Jowe
a3 8 ol jd 1y oljesly mdaw JS
GilwaaS o)y dais oyl &S Casl (wommdiw 4,0 YE/EY 50 4 P20 abai 0 WY Celw o b (S WY Sloj odgie 5o
syl 033 il )3 55 Cels nl 5> izmen 5 Sl Bly S50 saBy S slanl LS 50 5 sl (1 iz 3l g gy SO
& 3l bl gl ley oyl sl wgmudiw 4530 YF/IAS 30 4 P10 s o STV 50 4 P13 sin ot )b J)8 08 )8
039 (SB yao; P10 o pdlas i din yb 94 0 3l oljosly oy Cuows 33 (gjl0lke § pomne (ogin— o sliwly JJo
el oad 03wl S5y 5o,8 Ui 3 5l 55 P13 bt 4
YAV jlaie 4 P2 YANY e 4 P15 dlais YANYS e 4 P3 s 3 YAND (50 4 P16 dais 13 18 ceslis o Loy oyt
ol LU ol )3 oo (390 (8 Bpd Jud 4 P14 JIPO bls & cons L& opl 50 Lo yial38) .cowl sdal Cawds ogmades ds
P L S VY JINA Sloj odgame 53 i o bla cpl 3 &ylys do g 48y YU Cow e 13 g Lol line Giliél el &
ol g by i ool 03l 5] Logaualw 45 )3 Yo/8Y Jlade 4 P20 dais juw o Yo/0F lie 4 P13 dais 5 V) cele
& P15 abi o YE/M liée 4 P16 8V/-Y i & P2 dla 13 w9 YV e 4 P3 dlats 13 WA celuo 3 Sloj adgimo
ool 0dds (6 Soj ISl YEIVA Jlaie
PPD 23L5 1A olodld o V &, 43 0l jodly yuano (59, 8w (adwino bLAS 10 U5 9 (41550 PPD ad Wi (450
15 sl dgusles L5 NV Met 38l alusg 4 PMV Lasls wile jasls ol .l )l islol 55 age sloasls §) LS
ool Cavds dlae] 4 da g b s D95 o0 dmle (adls opl H38le s 4 pas slaadlie g wlislen leMbl ool b auld oyl
o abi YV 3 VY I8 celo jl ()l bl (el polie 4 e s Sldlbe edgame (> st Syl wles] a3y


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10]

ol ppd paile

k]

( \ il
/
. au—*nru,_ 7 /// \
\| ) y e G,
i~ — i :
g Sy A : \
Ml | | |
" n ] 1l % % " " % " m m " " s o m s m m n
s (5100 w700 s 0800 s 0:00
020D sl
i s | @ 9
‘ 0 | 90 " Wiﬂl j
i e ggj;_ ss.ra ol | 9 Sibﬂ ;3.] ki | i
/ 9 2{& upy | s / é
/ \ U\ V.4 | Jobsr
» / RS Wi i/ 1045
\ {
/ NG 63087 61A15 61528 \ J \P, /\ \
A / / y u wps | g /
/ \ "6 / o | o aly |~ . 41,% {
wl o Yois | win | e “L” \ b | | 0BT P /
0 a 30 pH—]— 31— "__MFTH el 19 i) _ﬂ!"l: [T T P e L u——gEB —mg " \Ju
§ [ 1 ; i -1 e
0
" n n n % "% " " n ) m m " i s i " " " m m
v (5,00 s 07:00 < 08:00 e 09:00
o ga sl PPD yadll
w
1 %
I I 1
z 110 110 ILD 1&0 ,L, 110 1{;- P 9408 1}0 1&_ 1 1 %ﬁ’z i Im ”1“ 1Lo 1}0 1}0
s | W : ™ N I b i
i e | WA B8 sdan ”-l:_ ' 916 ugm | 0
80 S / 2 i 67‘% W £a 1) W
#
0
0
0
" n " " % " " " " mwoo " " m s o " e "y " nl
e 10,00 w1100 wm—10:00 w1300
015l PPD e
i ] m . P 1 ; 7 of | 9w | 1 ) 1 99199 W | el |4 | "
" B 1 1 153 10 wiﬂw I% ofs | Wi WL’ 1 Wt ‘ B l 97%],9 ! Wi | e | B 1 wigv 183
] I ‘ : =T : Ty AT T
ML am |l | | B e 04 g e ke | g [T ags | 9 :J% 9
) ‘ :
)
w — — S—
0
0
" n " " % % n " ” " i m " T s wooow " " " nl

e ]0:00 w1100 om—10:00 em—13:00

WWAA olo a0 )2V JIF Clelu )3 oljosly yume o odds (asiie bl )3 U5 9 oo pe (gl PPD (23l duslio — A ol

o Slallhao

-
ooui

VEo) 5l /omajl Jho /oSadea o)l ylas

\YY



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10 ]

[ DOI: 10.

o Slallhao

-
"ii

VEo) 5l /omajl Jho /oSigea o)l sl

1
1

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

06l PPD il
100005
<R S R R
995 i \\ o
99 LA, it N4
N T W
995 M
9%
995
]
] n 1 " " 1% " " oMo om MM B RS M6 e ms M om0
1400 w1500 om—1G:0) w1700
51, PPD sl
10002
wlp | /L l W e p o o [0 [ op T om EERE:
i np | B I ) w 996 | wion | ks | ol | oy | gt |y Pt
: \ Tm— N "
9% ! | N iy / N W
] | \ Pl ' o L o
‘ ' bl e i
891 ; ]
99 M
0l
06 i
0y
n n () " P 1 " 0 Woom0 M R M BB M6 W Mg M w0 m
1400 w—500 w1600 w—17:00
(s yL4PPD el
0
100 f=—59 sl A RIS -qu;— :L- . 4 "
91 ae. | oo~
I LI LSS = S R e i
‘\"'"”\ TR TNy g TR 2T ﬂm b T | Sl
w0 |50 o0, h, 3301 ,) N i L
0 e S ahid /A » IS S /Z l—
] P Ner”T Doptppport1L s/
20 . 1995 e P
i -
0
M n n " % % n " W M0 ML PR P Me M M6 P7 M8 M9 0Pl
— A L — — 1
081 PPD sl
m
100 —mL* - JQ-ML— H 64~
7560 1 933
w | PPV M O PO s 8 55""91 4 e e A
i " ; N S )m
| Pimn.. fitam N |
A L o6 7 51
e "m//m‘ Ny o] \w&s——.m”‘“"\m)
o A= Wi
)
0
n n " n 1 " " " Mom0 MMM MM M6 mms M w p

o 18,00 <1900 20,00 w2100

WAA oledlaye V 0 VY (JINY Glelio jloljodly juuwe yodis Hasuie bI& )0 (U g 10 sl PPD [adls awslie —V+ pguas



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10]

,o..\in GDM-NU‘ ul.c S EIVIRVE TSP

023l polie duolie IYYAA olo 313 50Y 43 81y0dly e (59 b 43 4Ujg 1350 PPD adlis dwglio 1 gaores
Sl ooyl aoyd e a5 Cul 03gr (glodgdme )y o Vo el B8 celo l page Syl Liulel lse 45 smd o olis PPD
QoY e ol W JNY celo jl a8 gokar b o (il o] Jlade clodnlid ol w4y sl opl 5l Lol sl o y3 B+ ) jxeS
P13 da > ¥V.00 Hlude LYY celo j3 g S o o ialS 159, V& el 5 a)ls Lad 5l )l s olo)b ) olis a0 95
&S ol pono 44y 1 oo BB Sled byl VA Cel P20 5 P13 bla j5 a8 canl ol b oged oyl ds g BB IS Son 5l 09 o0
sl JBj90 a8 sloial 4 I3l (S5 g a3l )3 (5> Sty s e o 4
las ) g i s bl oyl g b > o andl ol gy S5y b o 51 p20 abais 1 g 3o,8 ol I P13 dais > (gl
s a8 5l s 0 el i (sdiainls) 9 (ol Cundg 35 P9 P8 PT (PO bl S wi dbul |y sled Lugmore OS]
o PPD (sl aulio 5 alges gl 1535 S5 1 sl Bl oyl 5 Jlin ol ogel 5 oyodly s 3081 (stsin — Jlad sl
b awlie ) gpuin (Sl (Lol sl pliale (Wl jtde (Suade S b @l 4 205 (0 et J (U5 9 (e
S Jlo Jiad cpl g ol ye

e 5551 IV olo 31550 Y 43 (43 s (1 b ol yoaly o SYYISIS axld Culw 43 PPD ad L dulio
Envi met sl )58l S, 45 Biomet acky a8 & 1y ol 5 00 ol olyooly § SHYISI 4l ol 5 PPD asls
12 55y S Sbads ye0 &) SMEYI S5 4al5 ol 5 o 03l yrns 5yl inleod 53 1y ol s b 03,8 duanloea | e
L] oo Conds aBlis Sygo 4 (65 g dpe (slp (aSls cpl e 4l ouiS Salie yasls oyl

3 by oY)

iz blai s PPDuole s
ITWsbsy0 ) (il > ol
0l Sly guoViclu

) e i i i

0lss0 Sl e V caslaw

50 e > et 5

oD

B oter 1450 %

B 150052400 %
B 2600bs3350%
3350054300 %
43,00 b8 52.50 %
[ s2sobe6r99%
B 6199bs7149%
M 7149058099 %
B 5039bs9049%

W e
644052571 %
B 57105 %9%
3499064526 %
B #asbsns%
] ssmsen%
[ 6280087208 %
I 7208558135 %
M 63565 90.62%

¥ (m)

— e [— e
Min: 5.00 % Mrc7.17 %
Max: 99.90 % Max: 99.89 %
walia blai > PPD uslas @it wilio blai > PPDolae Qs
AT ) b 5 il PITWLs0 1 Al 1 o
Ol Sl Neaslw Ol Sy Vsl

i i b o i f i )

0
W e 77.24%

W 7724057977 %
Bl rrsen%
B ©2.305584.83%
BEIb587.36%
] s7.35bs9.09%
959059241 %
W 241059494 %
B s0is97.47%
Bl beoras

0
W e 08%

Bl 7018bs7349%
B 7349b87680%
B 76s0bsm0.2%
[ s0.12bs8343%
] msabsesrss
[ 8675b5%.06%
B 006055337 %
9337 b5%69%

B te%sn
74715
e soses A

. X B
X(m X(m)

o Slallhao

-
“ii

VEo) 5l /omajl Jho /oSadea o)l ylas

\YY



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10 ]

[ DOI: 10.

shas Coa Jaowe Ol

D)lﬁbs

%9

YF oY 3wl /o230 Juo/

=
(94

PPD 0 U 5l o3l b oyliwali Juad 55 (6 pd Jb sBLAS 45 5,1y sl oawy s Juloos

¥ (m)

'4

wilitee blai ;5 PPDsles qishi
P01 2l 0 culaw
Olaye Shy V4csbo

) i i G

water 37.56 %
37.56bs 4448 %
444805141 %
5141055634 %
58.34b565.26%
6526657219%
[ 721908 79.02%
79.12b586.05 %
8605059297 %
— R

Mre 30.63%
Hax:99.90 %

¥ m)

wliza blai > PPD,lis @it
PITab0 1 i 3 calas
0l Sl 19 caslas

) g ko S

unter S0.2¢ %
5024055571 %
5571856117 %
6117056664 %
6664057211 %
4106757 %
77.57 56 82,04 %
83.04 568851 %
88.51 55 93,97 %
her 9397 %

HERECEREEN ¢

=
Ed
8
23
*®

A

059 oo sy O] 2o (i olyedly o SUEYI SUb axld ol jI Biomet sl 8l p 5 dlowgs PPD (28ls (gjlwdud VY gl

(W

3 oy

¥(m)

bl > PPDslan aises
2ITWsbss0 1 b 1> culaw
Olsze SIT* cack

WAA olo by pe Y Zu )b 3 VA Y Y clel o

¥(m)

X(m)

Ciliko bl 5 PPDualio sk
AT ) sl 3 s
Obj sty Treacu

RGN

unter 3047 %

P

Yim

!

unter 15.88 %

[N §

i
&
‘;l

oxs (b oljesly g MY S axls ol I Biomet il )8l p 5 aluwg 4 PPD (asls (jlwans =V s
WA oladld e V gyl )3 YoV olelo )3 (65 g loye (sl off o

ilio bl 13 PPDuslio @i
PITWab0 ) &b 0 el
OU) o8l T caclaw

unter 24.02 %

<t foars


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10 ]

(S 25 4o 9 oy
9 om0 Bl o ] il IS la Sy ) edm )5l 5 (65l 8b (ol ollp S b Sy 005 oS > 4
K&lBogy Jobw dupy slag? «aBdg, yiw ape sl Jio 1500 o S bl .ol phl Clinl Koy o 5 50 058 aud,
Jorie 395 4 1y (b oled silgs o oyl pls 055 b8 ol o3ly j3 Ol by il eolitwh «Glis JluinS U3 )> —aw (sLad»
Lol (B ol 53 E8 oy dhitel iy 48 s o (LS Y g llp B LS5, (o (sl 15 00 plonl (sl g 2 S
2 s pod (Sllllae odguote Jlad o oS slawl pl b ol odd (gpScas s Jlad lioly 3 oy depd V0 Gyl S
aS P21 g P20 L& g copls 5l cons 1 yomo (50,05 puss (P19 5 P14 L&) o] Coin )3 9 (P5 U P bls) oy 50 (sl
Al S g s blE (gly jUSg) Jore (cldlyas Loyl i aS 54y o Hlass] pl il 20500 g g el odd a8 S a5 1> yuue deldl (gl
A5l Golae (JS 05,5 e 0 (P21 L P1)
2 ogllas il Salul Ll 32 osimsilis IS g0 S5 53 0blp 8 pd sl Samle Jgie lasie (Llos 3,509, S 0
) cyg0 o D3 yo ey Ay p3y9y8 m olleuBl ole & > a5 D9y o Hlanl plply ! Jle 3 Ll g e cuinud)) Juad aw
oSl Loy Jlo gilse 51 2oy $0 &y Su3p & S s iy ol 4 w5l 423 39 gllaol 3l bl tidasl 5 et ecsd
5 Cunl )5 1o Jlus Blgs I dopd Yo > puizead 9.0, oolatwl (SGe (ile)S 5l b slasle 31 glad 08 05 gl g sl
20 Y0 15 5 il Ll 85 am3 o o5 Jlo 3y 5 95 Blge I8 gguine 2503 eolitd (SolSe ilop 5 o308 5 2
(Flllle geilaio )3 obo 30 Jsl 9y 3 PPD ()], (adli (g) 52 005 ploxl (sl gy ol )35 3blp 5 0 el Jlo o
by oy (B sliwly 1D oo dlael 3PS g P4 P3 bli 5 o Vel pd )85kl 5l bzl G b oS dad o ol
ol i a8 aulpd ren B L s S5y gl (Gl ol eedygs G 5 15a (slod Jlaie Sl coslogly (el oia
Cawl Lo VEIFY 65 gly 5 o yVY (540 (51 PPD
s — S slwly JJu PSP4 P3 P16 P15 bls 5 ols,b doyd op S P13 dlas 38 el aimd o s by dold]
peS Nl oY byl sy P19 P21P20 wile i pd yidgy 186 bl yizmed )1 3935 (0lo)b Mo yd oy i puanno
Lod oy Yl g il lise (ial3al b VY el o ol 2o d YOIFY 65 (sl g 2oy 0VEVA dlais ) 33 by (6l PPD (23l 4l50e
Sy agmg Sllllas o3gize g bl juig ;3 VA Celio U 5ld,b iy ook 4 2398 o0 odbliie 5ld )b o pd oy iy bl 457 )
Slp g 2o V1B Glye slp el nl 13 (0Lo)L (e (npieS 4Sygka bl o (iR Ay g8 b (bl aop3 )] el
ey 6l PS5 P4 P3 P16 P15 bl 5 olo)b aop olie cpyieS b P13 5 P20 bl& 59d 0 003 2o yd FFVY (L5
Oy oo yd VE/A VA IV/OF polio b s 4 P3 P2 P16 bls VY celo o itwn cels () e Job 3 olo )b ao
Sl 2o 2 VENY 65 Gl 9 AV s (el b a8 0 bla opl 0 PPD adls olie iad o i ) Sl ols,b doys
(55 ko 42,3 FEIY) g oy By b st 3 5l (bl bl il b i 13 o8 a3 gm (L5 gmm 5 (kS (o
g obdy &5 Cale) baw 40 el I ol Sl 5 & celu U g, ol lelo )3 Ladd g )85 3929 (VA B A el ) 59, Jgb
i £ 5 (Seflsnid Bl 5] ye o5 39 e e prizman sl diolSel il bl e slag Vsl edlizl 5 e led
393 > 45 35 g0 e VI MEL )13l o5 SaS L aBS g0 (355 0 ) & Sl 3 Sunds  Lulpd ) 3 S
Soye sbad 3 lea gled g YU S VA JIVe celo 1S (gyskay 05l dgmg s islwl o) 5 (g39dme lelu j3 AA Dbye )
2 390 il 2 & Sy gt loj bl 103 A0 im0 Sl (LSl eSS woy 5 00 gy )l el
Lod dudyed il dgg pae Juy cusl a8 5 plosl Syl (gilwands a5 VY (IR celo 5l g wb o ol cunl ddds YAYS Celw
g N il Gl g e (R 55 Sl byl pasls a3 4l tals
il 039 YB35 150 53 )l iulel ¢ addllas 390 039503 Sblp 3 JUSSg, oly 03lo PPD jadlis awyp b (cdnges S5 o

J W Gl 39 Q Celo U s ddl el o —)

S ps = Jds cpx &S aledly e ) Y

o Slallhao

-
nna

VEo) 5l /omojl Jho oSadee ojled  ylas

\Yr



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

o Slallhao

-
nua

VEo) 5l /omojl Jho oSaee ojled  ylas

-
<

PPD jad L 51 odli! b oyl Juad 13 (65 jU sLALAS 13 & 1y (pialul owy g Julod

ol 0397 o (slad g Ol lio o5 a5 aljosly powe > —F
D03 3939 yio b Ve glis)] 4 sl oSTye sladie o] Caomw 93 )3 &S aljodly pouwo > =0

oly ooly yuo p wlw Dbl Cas (3508 Glolw LB, Sy 9yb g (o) paw pole dlold (0 &S aljodly s =5
Cowl 0db 0dly 51,8

Lluwigi o

a- Envi Met ()l sjloans )53l ) h- Standard effective temperature
b - Predicted Percentage of Dissatisfied %‘ Predicted mean vote
¢ -Effective Temperature J- Sl oiolel lajadls alxe <ly cuo ool (Sl l50le
d -Resulting Temperature k-Physiologically Equivalent Temperature
e - Humidity operating temperature 1- Universal Thermal Climate Index
f- Wind Chill Index
g- Heat stress index

&ile o yo 3

YAV (VAR o 55 o8l b Slusos 5o g il (VWVA) . e contedyan

OS5 ot Slidos 55 50 1005 I bl (WWAA) o 0155 (o)de 5 p iS5 b o o5 0I5 o)a

Solose g Siloed SS9 Slallae 3950 10 05 2] 608 Cugr sorxina > (VM) (b ()b

9 PET (olnd Plee slod (slo (ol jl odlatal b 1y )3 (835l canlie (Sloj msi s (WAP) i o ladllgd
ARV EY) Ol i (slaingy s PMV 0 s ey (ks a5 Lo

FASYY (VIY oy olo im0 b (glad o b (b (WAS) o il

SAOAVOND Ly sl yid & i ol (2lb 5 b <8 > (oI (VWAY) . oSS

0 B g op TSI e e lagl ) (LS ol )l ww w)lillgd o) (g Bl b ws)d ol lgasel cp i pu
ol 35kl o losle 1)l ped o dge Syl bl sla jlae g PPD s PMV S)lis iolul sla jadli oy (VY)
Moo 5L slid )l ool Cumdg Jlos g b5yl (V7)o el canl g p g aalB 0b sk o (s
DAV - olnl g3yt 5 (soloxe i (ool 1o cSttio Mo 19350 4iged) (Il loaadls jl edlatal b (oS
MY-YE

otia gl gy b S sLa8 Gl il el 3 plesd 4 03 (ops 8T (IYAY) gplaie cp B3l
FE-VY: (D)« paeiilo,] 4yt o)l pag o

YVENAY (M)W Vel 4ol anwgs g Ll @i Gl (clad 3 )l pialul la aasls oLyl (YY) & plaio e b (s>
36 caallan 390 905 SgSms (slogaitne jb slab )l Lialel )3 Ak b (WAR) g cplaio g . pw codlj ol el g2902xe
V=0 :(FY)Ve Lo slo i a1t ¢ BLST oo goizns duw

D3t olyes b clasMe g Slusls 1 3l islol (YY) ejlgsiel cp o yno

— Ahmed-Ouameur, F., & Potvin, A. (2007). Microclimates and thermal comfort in outdoor pedestrian

spaces a dynamic approach assessing thermal transients and adaptability of the users. In Proceedings
of the solar conference (Vol. 2, p. 592). AMERICAN SOLAR ENERGY SOCIETY; AMERICAN
INSTITUTE OF ARCHITECTS.

Carmona, M., & Tiesdell, S. (Eds.). (2007). Urban design reader. Routledge.

Fanger, P. O. (1970). Thermal comfort. Analysis and applications in environmental
engineering. Thermal comfort. Analysis and applications in environmental engineering.

Fanger, P. O. (1972). Thermal comfort: Analysis and applications. Environmental engineering.

Fobelets A and Gagge AP (1988). Rationalization of the effective temperature ET* as a measure of
the enthalpy of the human environment, ASHRAE Transactions, 94, 12- 31.


http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

[ DOI: 10.52547/hafthesar.11.41.10 ]

Hensen, J. L. (1990). Literature review on thermal comfort in transient conditions. Building and
environment, 25(4), 309-316.

Gaspari, J., & Fabbri, K. (2017). A study on the use of outdoor microclimate map to address design
solutions for urban regeneration. Energy Procedia, 111, 500-509.

Kantor, N., & Unger, J. (2011). The most problematic variable in the course of human-
biometeorological comfort assessment—the mean radiant temperature. Central European Journal of
Geosciences, 3(1), 90-100.

Lang, J. (1987). Creating architectural theory. The role of the behavioral sciences in environmental.
design.

Lenzholzer, S. (2012). Research and design for thermal comfort in Dutch urban squares. Resources,
conservation and recycling, 64, 39-48.

Middel, A., Selover, N., Hagen, B., & Chhetri, N. (2016). Impact of shade on outdoor thermal
comfort—a  seasonal field study in Tempe, Arizona. International  journal  of
biometeorology, 60(12), 1849-1861.

Stathopoulos, T. (2006). Pedestrian level winds and outdoor human comfort. Journal of wind
engineering and industrial aerodynamics, 94(11), 769-780.

Setaih, K., Hamza, N., & Townshend, T. (2013, August). Assessment of outdoor thermal comfort in
urban microclimate in hot arid areas. In 13th International Conference of International Building
Performance Simulation Association, Chambery, France (pp. 3153-3160).

Thorsson, S., Lindqvist, M., & Lindqvist, S. (2004). Thermal bioclimatic conditions and patterns of
behaviour in an urban park in Goéteborg, Sweden. International journal of biometeorology, 48(3),
149-156.

VFo sl /o203l Jho /oSusdir ojlons  ylas Gl danowe Wilallao

VYA



http://dx.doi.org/10.52547/hafthesar.11.41.10
https://dor.isc.ac/dor/20.1001.1.23225602.1401.11.41.10.2
http://hafthesar.iauh.ac.ir/article-1-1779-en.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOR: 20.1001.1.23225602.1401.11.41.10.2 ]

hesar.11.41.10]

[ DOI: 10.

HJES Vol.11 No.41 Autumn 2022

194
194

Investigation of PPD index in thermal comfort
of urban open spaces in Summer
(Case study: Sidewalk in riverside, Khorramabad City)

Noor Mohammad Monjezi, Assistant Professor, Faculty of Architecture and Urban
Planning, Jundishapur University, Khuzestan Province, Dezful, Iran

Ali Eslamimoghadam™, Master student, urban design, architecture and urban planning,
Jundishapur University of Technology, Dezful, Iran.

Received: 2021/11/22 Accepted: 2022/1/26

Introduction: Regarding the importance, although it is a significant task to determine all the influencing
factors on the riverbanks, thermal comfort is much more effective. For this reason, the balanced
relationship between the presence of people and the enjoyment of thermal comfort can play an effective
role in creating a public and open urban space. In this research, by examining the thermal comfort on the
urban sidewalk and knowing the factors that affect the thermal comfort in the open space, it is possible
to achieve an urban space that citizens are willing to use, and this is the necessity of this research and its
purpose. Investigating thermal comfort in riverside sidewalks is to find the factors that create the
greatest impact between humans and the environment in urban open spaces and ultimately increase the
attendance rate in these spaces.

Methodology: The current research aims to investigate the climatic and environmental factors in the
thermal comfort of the users of the Khorram Abad city sidewalk by using water levels, the shade of
plantain trees, and vertical canopies on the sidewalk. After reviewing the history of thermal comfort
studies in urban open spaces, which is based on library studies and includes reading texts, and using
articles, in thermal comfort, the PPD index, which is a valid index in thermal comfort, was selected and
then using influence of the selected parameters on the degree of a thermal sensation of people has been
investigated using the analytical method.

Results: In an analytical approach, the specifications of the Mahoni table for Khorramabad city show
the existence of favorable thermal comfort conditions in the three seasons of May, October, and
November of the year. Therefore, it is expected that there will be unfavorable thermal comfort in the
remaining nine months, i.e., April, June, July, August, September, December, Bahman, and March. In
this way, we can say that it is cold almost 45% of the time of the year and mechanical heating should
heat the space inside the building. Also, 30% of the time of the year, the weather is hot and mechanical
ventilation and cooling should be used. The total figures for hot and cold times of the year show
comfortable conditions exist only in 25% of the times of the year for Khorramabad city.

Conclusion: The comparative study shows that in the middle of summer there is no thermal comfort in
the open space because of the heat of the air (44.2°C) during the day (from 9:00 to 19:00), and only in
the early hours of the day until 9:00 and Thermal comfort is possible from 19:00 onwards by observing
the coverage and activity rate and using green corridors. It is also clear that men have better conditions
than women in terms of physiology and a lower coverage rate in this situation. The investigation carried
out with the help of Envi Met software shows that on August 1, 2018, there is thermal comfort in limited
hours of the day, so from 10:00 to 19:00 there is no thermal comfort because of the high temperature in
the outdoor space and the percentage of thermal dissatisfaction index It is at its highest value, i.e. 95%,
until sunset, which is at 6:26 p.m. on this day, and from 7:00 p.m. to 9:00 p.m., when the thermal
simulation was performed, because of the absence of sunlight, the temperature decreased and the
percentage of the thermal dissatisfaction index also decreased.

Keywords: Sidewalk, Thermal Comfort, Khorramabad, Summer, PPD.
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