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Abstract: Thermal comfort and its related concerns are becoming

increasingly significant in modern cities. Contemporary architecture is
heavily influenced by surrounding environmental issues. In recent years, there
has been a growing focus on architectural design aimed at achieving
sustainable and eco-friendly solutions among architects and researchers in the
field. Historically, Iranian architecture effectively responded to its
environment, providing thermal comfort to its inhabitants without harming
nature. This highlights the necessity of integrating ecological considerations
into today’s architecture and urbanization, as well as addressing the lack of
sufficient research on ecological issues in architecture. To this end, the Envi-
met 3.1 software was utilized to simulate various outdoor and semi-outdoor
spaces within Tehran's climate. The study examined semi-closed spaces,
semi-open spaces, open spaces, and enclosed spaces as part of the design
environment of a residential complex, focusing on their structure and thermal
behaviors. The results indicate that semi-open spaces exhibit the lowest
temperatures. The thermal behavior of semi-closed spaces is similar to that of
semi-open spaces; however, due to air stagnation, their temperatures are
higher. Semi-closed spaces generally have lower humidity levels because of
their reduced proximity to surrounding areas. In contrast, the relative humidity
in open and semi-open spaces is more influenced by the absolute humidity of
the location than by temperature. Furthermore, wind speed in enclosed open
environments is lower than in other areas, while the average radiant
temperature in semi-closed spaces reaches its lowest levels.
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Simulation day

23. 06. 2017 17.06. 2017

Simulation period

24h(21:00-21:00)

24h(21:00-21:00)

Spatial resolution

1m horizontally,2m | 1m horizontally,2m

vertically vertically

Wind speed 1m/s Om/s

Air temprature 294. 15 296. 15

Wind direction (N=0,E=90) 315 45
Relative midity(in 2m) 64. 58% 34.87%
Indoor temperature 293K(20°C) 293K(20°C)

Heat transmission Wall=1. 6 w/m? Wall=1. 6 w/m?

Layer (below 50 cm)

albedo | Wall=0. 21 roofs=0. | Wall=0. 21 roofs=0.

18 18

Walking Speed (m/s) 0.0 0.0

Energy-Exchange (Col. 2 M/A) 116 116

Mech. Factor 0.0 0.0

Heattransfer resistance cloths 0.5 0.5

Initial Temperature Upper Layer 294. 15 296. 15
(0-20 cm)

Initial Temperature Middle Layer 292. 35 293.15
(20-50 cm)

Initial Temperature Deep Layer 8842 289.3
(below 50 cm)

Relative Humidity Upper Layer (0- 64 34
20 cm)

Relative Humidity 66 37
Middle Layer (20-50 cm)

Relative Humidity Deep 70 39
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Simulation day

06. 08. 2017

Simulation period

14h(6:00-20:00)

Spatial resolution

1m horizontally,2m vertically

Initial Temperature

294.15(21) °C

Wind speed 3m/s

Wind direction (N=0,E=90) 270
Relative humidity(in 2m) 73. 27%
Indoor temperature 295. 15K(20°C)

Heat transmission Wall=1. 6 w/m?

albedo Wall=0. 21 roofs=0. 18

Walking Speed (m/s) 0.0
Energy-Exchange (Col. 2 M/A) 116
Mech. Factor 0.0

Heattransfer resistance cloths 0.5
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