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Investigating the effect of natural elements on thermal
comfort in the courtyards of historic houses in Isfahan
city

Abstract

Studies show that the temperature has increased in recent
decades and we are facing the heat island phenomenon.
This phenomenon has a negative effect on thermal comfort
of the residents, and in this sense, cities have faced many
challenges, including changes in microclimates and using
more energy. Therefore, there is an urgent need for thermal
adjustment solutions. Considering that vegetation is one
of the most common ways to improve thermal comfort in
cities, this research aims to investigate how natural elements
such as vegetation and water affect thermal comfort in the
courtyards of a number of historical houses in Isfahan. For
this purpose, a number of historical houses with central
courtyard in Isfahan city are modeled and simulated by
Envimet ¥ software, and the results related to the changes
of Predicted Mean Vote index for the first day of July are
calculated. The relationship between natural elements
and thermal comfort index is investigated by univariate
and multiple regression methods. The changes of thermal
comfort index over time show that vegetation can always
improve thermal comfort in the microclimate of central
courtyard. Regression analysis shows that the factor with
the greatest effect on improving thermal comfort is tree
cover, while grass and water have a little negative effect
on thermal conditions in some hours. Trees both reduce
Predicted Mean Vote under the canopy and also reduce the
average of index in the whole courtyard in summers of hot
arid climates.

Keywords: Thermal comfort, Predicted Mean Vote,
ENVI-met, Vegetation, Isfahan.
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3- Karakounos
4- Mean radiant temperature
5- Predicted Mean Vote(PMV)

doddlo
ol Lo sl gleass o wes ol Sldlas
e gy le)S opix ey bile 5 00y lay
s oSl Tl ety e B eaay ol
b oy s (V YOIA Bl 5 wiSE wolmols)
2 it alar ) Solp oty s Bl ol
Olpbe load i 655 Wil g lapelils S
Seise bl (Gl hass sla)lal; a4 p e LS
).o.’ S9 L)‘)ﬁ') o ].w.: (Y’ \vagz ‘ul)lS.o.as 9 kAl.bj‘Q)
slsr g ol Lulyd W35 5l 690 ln pleel, Lo &
G:Lm@‘)la JL)Q L 05.> U‘i‘“" U"’}L"" LS‘)" 13J 0092
wida) col a3 loce olsl Lls 5l a5 oo
S U alaly o Loy a5 LIS ol oS5 OBV O YAY
5 byl SsSen wiS o Gho ol i byl
AYAY (bold) ol onldl Jolse b SsSs Ll
slp bbb JWdre (b Coenl 4 L (Y
bolalo giale)S 5 Ghale o Glassfl S pae GialS
3,5 )8 0925 9 Cenl Sl ( Sloz (ngs sl 5o 50
sl jled 1l w3 e solexe slagSl
bl) 3o G g (ormb lae p (ng5 laslogesle
Sl (63970 Lo 5985 S )lons yo 2lagSl Gtz L]
Olwl ((FY YAY (g 0 g ololey cpanm e (L)
S ) S 5 08 il 55 e slobl 5o 3>
VSRV U L GIPP-SU JLVE SPOP PR P IR ERITRE 9
Bl g 2lS by ezmed (b polic jl ool
Skl Ly 3 G28lS 31,k 1 LS ity ol el
2Ol Gl s 0l 0Ly (59,5 55 e s leiS L
oS (s slaplBl jo Cugls, ioli8l colasds o
ol Wilgs oo plaisle Slbl s ‘(Q)‘)’ az,0) Lo
VAP ear g ladl) e (8 S0 cow | Sl
5 Sl Jawi glp goaaie slaghs; (S (YAA
ol ol 5l as el oals slpasy Sl plix Liels
3 &3ty slo gl (lyie 4 olS g lae ;g5 5o
s Agi e 0330 ‘5'{)1)9 o o, Kal; 5l ol
Slapeldl o)bys (Bl gy S0l Slae Dliiss
Pl 42 (6 e S dars 5 6 oS o gilBl slail o0
Ao 50 Slawe Slaass ol (o ieS 5 Conl ot
5 a a8 I e el ail ool Sl 5 p)F eldl
Sl s 50 e sLaS (S G i sy o0
el @ o8l 5L g all saslice JB o Bl ] 5o
G jlame 349 9 o] i Canb 4 axg b Lo
S Sl plo 5l G (LS Lo (6l o g spas
L (() Y4y ad‘)ls.o.ﬁ 9 U.Uaﬁ‘é) Cnl 00 u.A_».AJ 9

1- Heat island
2- Thermal comfort
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