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Figure 1. Research process
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Tablel. Research variables
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Table 2. Factors affecting the thermal performance of school yards
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Table 4. Specifications of research models

V)

O Eaes VIO 4

<z ke Y

&y B0 kol VIO a5

YV AYR0 £V, i0)

1wl
= 07

vy b aib ¥
al ¥

AYAD FAVay ,n0)
EYF Y0 £V e 0)

¥y




50335 sl 1355 (pbeslioo ails \5s (pEas g5y K358 «s)es Al gusigs

snSansss -~
aargl o)l o ()l 0 ,Sles 5 (5550 &5 bl awaia
Jub i 1y e bl 5 )l bl ali coenl
ol )3 el @ldd 4y oyl bl Lo g el il
s al yizo gl b bl dwain ,ul; W05 s g
S5 grayp S il Slels o i el Baals (el
5 ! Sl (IS5 (555 S50 8l 5| Sl gy b
slos (5l bl Gyl sl ol bl S e
(o) 5 (Sl M Sl slajs) j0 Sojgls s Jolae
Sl el Slelw a5 (s 5bay el (Slins Ml o035 4,
i e 453y b o Sigliie lagSI Ly Labl> o
Jsb o ol el VB ) s 55— o 15 oolicials g0
b ol it bl (SaiS 5 S0 58y o0
S b 2l (55031 3,50 Sl s 510 o Jad o el

3 Sl Gimlel Slelu op i uali b bl dwaie ab aw
onl 5l eselie wsds Sledbl 5l slaiges 00,5 Cyatd wjloe bl
Ll 0dal & Jgaz 30 (g jlwdts

o 5 Jie o8 el sl Un Jae 5588 4 tlin s
S 00 gy 300 18 Gl el eagazme ;0 0 S50,
Sl ke 3 er b ;5 geolis ool il oSl Y IS5 0 gl
Sae a olele J5 0 M108 sM102¢ M103¢ M 104, M64
e )5 Jad 50 50500 518 G5l Gialel edgame jo el ¥
5 oielol byl )0 (65818 oy o it el ¥ LMT5
M64¢ M75¢ M102¢ slo Jow Gpizon g ols las |y p,5 Jas
et o celu Y LM123 5 M103¢ M104¢ M108« M120
w2l 3 1) bl esgamme ;0 (628 )18 lelw o ydon 0 90 o
AV Jgax) S (o

Spsh GlogSll Slasie B Jyux
Table 5. Characteristics of research models
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Figure 2. The frequency of thermal comfort hours of the proposed models in the courtyards of elementary schools in Isfahan city
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Abstract

Schoolyards are places where students spend about 20 to 25% of their time there. When the schoolyard is designed
to meet students' needs, it can become a dynamic place for entertaining and educating students. To maintain active
participation in the schoolyard, students need thermal comfort. This research aims to determine the optimal
geometry of the courtyards of girls' primary schools in Isfahan City to ensure students' comfort. For this purpose,
the pattern of public schools for girls in Isfahan was examined. Moreover, previous studies and criteria of the
School Renovation Organization were reviewed, as well as the dominant geometry of girls' schools in Isfahan City
and the geometric pattern of the tests. The thermal simulation of the geometric patterns was carried out using Envi-
met software in two 8-hour periods on June 21 (summer solstice) and December 21 (winter solstice). By comparing
the thermal performances of the models, it was determined that the optimal model for students was determined by
the number of hours of thermal comfort provided by each model. A model that obtains the maximum amount of
heat from the sun and the surrounding environment in winter while obtaining the least amount of heat in summer
provides the optimal shape and form of the open space in a building to provide the most hours of thermal comfort.
Thus, Considering the importance of providing thermal comfort in the school yard for the active participation of
students and turning the schoolyard into an educational space, the optimal geometry of the yard in this research of
girls' primary schools in Isfahan city to determine the maximum hours' Thermal comfort was obtained. When the
building is placed centrally or in a summerhouse, open spaces have good thermal performance in summer since
they have a small width on the south side, so they are exposed to sunlight and receive heat for fewer hours. In
addition, since the prevailing wind direction in Isfahan City in summer is from the east, the eastern side of the yard
is more exposed to the wind, resulting in greater cooling. The simulation results indicate that models with a ratio
of 2.5 to 1, which are U-shaped buildings (those with north, east, and south fronts) and L-shaped buildings (those
with north and west fronts or north and west fronts), have good thermal performance. In the cold season, they have
an east-west elongation with a ratio of 2.5 to 1, which indicates the extent of the south side of the building, which
receives the most heat in the cold season and can provide comfortable conditions for students in schoolyards. Since
the prevailing wind in the cold season blows from the west, the small size of the west side causes the open space of
the proposed models to be less exposed to the wind. It is also suggested to prevent the wind from entering the open

space in the cold season by using obstacles, such as planting trees or building artifacts on the west side.

Keywords: Yard geometry, Girls' elementary school, Isfahan City, Outdoor thermal comfort, Envi-met.
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