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Correlation between buildings of 5 to 10 years old and Travertine
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Correlation between buildings of 5 to 10 years old and Bricks
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p Template Project-Sara
Construction ¥
“pExternal walls mass exterior wall-R1.73
<pBelow grade walls Project below grade wall
<pFlat roof mass roof R3.87
<pPitched roof (occupied) Project pitched roof
<pPitched roof (unoccupied) Project unoccupied pitched roof
<yInternal partitions mass interior wall R0.49
Semi-Exposed v
“pSemi-exposed walls Project semi-exposed wall
“pSemi-exposed ceiling Project semi-exposed ceiling
~pSemi-exposed floor Project semi-exposed floor
Floors ¥
<pGround floor mass floor-R0.74
<pExternal floor mass floor-R0.74
“pInternal floor Project internal floor
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Inner surface v
Convective heat transfer coefficient (W/m2-K) 4.460
Radiative heat transfer coefficient (W/m2-K) 5540
Surface resistance (m2-K/W) 0.100
Convective heat transfer coefficient (W/m2-K) 19.870
Radiative heat transfer coefficient (W/m2-K) 5130
Surface resistance (m2-K/W) 0.040
U-Value surface to surface (W/m2-K) 0.268
R-Value (m2-K/W) 3.876
U-Value (W/m2-K) 0.258
Thickness (m) 0.3626
Km - Internal heat capacity (KJ/m2-K) 326144
Upper resistance limit (m2-K/W) 3.876
Lower resistance limit (m2-K/W) 3.876
U-Value surface to surface (W/m2-K) 0.268
R-Value (m2-K/W) 3.876
U-Value (W/m2-K) 0.258
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Inner surface

Convective heat transfer coefficient (W/m2-K) 2.152
Radiative heat transfer coefficient (W/m2-K) 5.540
Surface resistance (m2-K/W) 0.130
Convective heat transfer coefficient (W/m2-K) 19.870
Radiative heat transfer coefficient (W/m2-K) 5130
Surface resistance (m2-K/W) 0.040
No Bridging

U-Value surface to surface (W/m2-K) 0.641
R-Value (m2-K/W) 1.730
U-Value (W/m2-K) 0.578
Thickness (m) 0.2231
Km - Internal heat capacity (KJ/m2-K) 55.8690
Upper resistance limit (m2-K/W) 1.730
Lower resistance limit (m2-K/W) 1.730
U-Value surface to surface (W/m2-K) 0.641
R-Value (m2-K/W) 1.730
U-Value (W/m2-K) 0.578
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Abstract

Approaching the global goals of reducing non-renewable energy consumption, should
be taken more seriously in our country by the global warming process, increasing
environmental pollution and the resulting economic pressures. Regarding that the
building industry is one of the country's largest energy consumers, it would be useful to
provide solutions to utilize the country's climate capacity effectively to minimize the use
of heating, cooling and ventilation systems. Considering the issues of building energy
efficiency in the early stages of design is one of the points that this research addresses.
Orientation, form, materials and so on are effective factors in the building that will play
an important role in the overall energy performance of the building. This study, after
identifying the most commonly used facade materials in Tehran, measures the role of
the Albedo Factor as one of the reflective properties of facade materials in reducing the
energy consumption of the building. Also, it investigates the effect of self-shading. In
this study, the effect of different angles of wall inclination was investigated on an
incomplete reverse pyramid building as a self-shading form in Tehran. The results
showed that increasing the angle of inclination resulted in a decrease in energy
consumption in the target range (between 10 and 30 degrees). Also, in this study, it is
tried to investigate the effect of the albedo of the facade materials on the energy
efficiency of buildings, and the effect of shadow on the albedo of facade performance
in reducing the energy consumption of buildings. For this purpose, we first compare the
effects of albedo on two vertical buildings, two self-shading buildings and then two
buildings with a horizontal south shader.

The results showed that in all these cases higher albedo building performance was
better in terms of energy consumption, but the shade reduced the high albedo effect in
reducing energy consumption because high albedo performance was dependent on
sunlight. Thus adding a southern canopy to Building with lower albedo, caused lower
annual energy consumption. In other words, the cooling effect of the canopy was lower
in buildings with reflective materials than other buildings, but the energy performance
of buildings with higher albedo was still better. The energy analysis performed in this
study was performed by the Insight 360 Plugin 2019 software.

Keywords: Self-shading, Albedo, Reducing energy consumption, Facade materials
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