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Figure 1. Common construction details of buildings facades in Tehran (Source: Iran Planning and Budget Organization, 2016)
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Figure 2. Modeling of building in Design builder software.
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Figure 3. The details of modeling and the results of simulations of thermal performance of brick, stone, composite panel, ce-
ment panel, stone panel and ceramic facade with dry and wet joint.
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Continiue of Figure 3. The details of modeling and the results of simulations of thermal performance of brick, stone, composite
panel, cement panel, stone panel and ceramic facade with dry and wet joint.
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Figure 4. The comparison of energy consumption in south-facing buildings with different facades.
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Figure 5. The comparison of energy consumption in north-facing buildings with different facades.
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Figure 6. The comparison of energy consumption in west-facing buildings with different facades.
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Figure 7. The comparison of energy consumption in east-facing buildings with different facades.
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Figure 8. The comparison of heating to cooling building energy consumption in different facades orientations.
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Figure 8. The separate comparison of annual heating, cooling and total cooling and heating energy consumption in different
facades orientations.
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Abstract

In this research, focusing on the East, West and South regions of Tehran, the cooling and heating load in residential
buildings in different geographical directions has been compared, and concerning the building fagade material
and construction details, optimal choices have been proposed. This study answers these questions, which of the
typical facade materials and construction detail in Tehran city have the best performance in reducing the energy
consumption of residential buildings, and what is the effect of facade direction on heating and cooling energy
consumption of residential buildings. For this purpose, the simulation tool has been utilized using Energy plus
software with a design-builder interface for thermal analysis. The results of this study show that the heating load
of residential buildings in Tehran is higher than the cooling load in the western and northern units and the cooling
load of the building is higher than the heating load in the southern and eastern units. In this regard, the heating load
in the west facing units is 8%, and in the north units, it is 15 to 26% more than the cooling load. In south-facing
units, the heating load of the building is 11 to 30%, and in east-facing units, the heating load of the building is up to
20% less than the cooling load. Comparison of heating load in southern, northern, eastern and western units shows
that the best orientation of the building in Tehran to reduce the heating load of the building are respectively south-
facing, east-facing (19 to 22% more than the southern unit), west-facing (20 to 25% more than southern units) and
north-facing (30 to 40% more than southern units). The best orientation of the building in Tehran to reduce the
cooling load of the building are the units facing south, north (0.5 to 7.5% more than the southern unit), west (6.5 to
7% more than the southern unit) and east (10.5 more than the southern unit) respectively. Regarding total cooling
and heating load, the best orientation of the building in Tehran to reduce energy consumption are respectively
south and then east facing units (about 16% more than southern units), west (15 to 17% more than southern units)
and north (18 to 20% more in different views than southern units). The priorities of selection of facade materials
and construction details in southern facades are brick facades with dry connection method, concrete panels with
dry connection method and stone facades with dry connection method. In north-facing units, this arrangement
includes a brick facade with a dry connection method, concrete panels with a dry connection method and stone
facades with a dry connection method. In the west facing units, concrete panels with dry connection method, brick
facades with dry connection method, and stone facades with dry connection method are the best. In the east facing
units, brick facades with dry connection method, stone facades with dry connection method, ceramic facades with
dry connection method and concrete panels with dry connection method have better performance in reducing the
energy consumption of the building.

Keywords: Residential buildings, Buildings envelop, Saving energy consumption, Tehran City
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