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Parameter Setting

Building and zone program template Midrise apartment

Window-to-wall ratio 0.2

Cooling set point 26 °C

Heating set point 20°C

Internal loads Equipment 3.875 W/m2

Lighting 11.84 W/m2

Infiltration rate 0.0002 m3/s-m2

Occupancy 0.0283 person/m2

Building construction Floor surface 100 mm lightweight concrete with acoustic tile U value=1.45 W/m2 K

Wall surface 200mm heavyweight concrete with insulation U value=0.46 W/m2 K

Double glazing of 3mm clear glass with air gap
Window surface U value=2.36 W/m2 K
Solar transmittance=0.837
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Energy consumption of buildings and the resulting environmental pollution are affected
by city morphology. Most studies conducted on urban planning and energy efficiency
have investigated urban energy consumption in micro-(construction) and macro-
scales (transportation, network, and infrastructure management). Focusing on the gap
between these two scales, i.e., the mid-scale (urban texture), and considering it in the
design process of residential complexes and urban textures can greatly help improve
the energy efficiency of the construction sector. In this study, Birjand, which is located
in a desert region with a high summer temperature intensity and low-temperature
extremes in winter, was selected for the case study. Because this study investigates
energy consumption and urban morphology, each with its special method of study, the
mixed method was used for this research. In the urban morphology section, the typo-
morphology approach was used wherein aerial images were examined to identify the
times and places of transformation in the city texture. In the energy section, 100x100
m? study units were selected from the urban texture and their energy consumption was
simulated by Honeybee software. Finally, the descriptive-analytical method was used
to measure their relationship. According to the findings, the morphology of the newer
textures demonstrates better energy efficiency compared to that of the older textures.
In addition, the optimal form of buildings in terms of energy demand is that with the
lowest surface-to-volume ratio and an optimal orientation and length-to-depth ratio.

Keywords: energy efficiency, typo-morphology, Birjand






