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Variable Simulated option
Reference city Tehran(35° 71'N, 51 31'E)
Canyon Length 50meter
Canyon width 12meter
Building Width 14meter

Building Orientation 250
Ground solar absorption 0.7
Summer analysis period 6-12July

Users scenario Midrise apartment
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Canyon width Canyon Height WWR

Case(A-02) 12 12 60%
Case(B) 12 8 60%
Case(C) 12 18 60%
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Abstract

Urban valleys exposed to solar radiation are effective in intensifying microclimates. The thermal
mass of the facade materials and the thermal properties of the surfaces have an effect on intensifying
the urban heat island (UHI). An increase in temperature leads to a departure from environmental
comfort conditions and an increase in energy consumption in cities. By examining the thermal
behavior of facade materials and their thermal properties, it is possible to determine the extent of their
influence on temperature rise. In order to achieve this, using SPA2 genetic algorithm, the effect of
materials on temperature increase has been investigated. For this purpose, first, a street model with the
climatic conditions of Tehran city is considered, and by using Grasshopper and Ladybug software, the
thermal behavior of facade materials, window-to-wall ratio (WWR) and the height of the facade to the
width of the street are changed. The temperature of the thermal valley has been checked. The results of
the research showed that the radiant temperature of the environment increased more in materials with
glass facades and reflective surfaces.

Keywords: Building Facades, Urban Valleys, Temperature Changes, Tehran.
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