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Outer surface

30:00rrm - Brick Facade
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Heat Gains and Energy Consumption - Brick, Residental Building
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tricity (kKVWh ghting (kWh) I Heat

{Gas) (kwh) HE Coolin

KWh

Hl DHW [Gas

(kWh) HE Exterior
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Room Electricity (KWh)

Lighting (KWh)

Heating (Gas) (kWh)

Cooling (Electricity) (K\Wh)
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EnergyPlus Qutput

Temperature and Heat Gains - Brick, Residental Building
15 Jul, Sub-hourly Licensed
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Temperature and Heat Loss
EnergyPlus Output Licensed
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Temperatures, Heat Gains and Energy Consumption - Travertine, Residental Building
EnergyPlus Output 1 Jan - 31 Dec, Monthly Licensed
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Room Electricity (kWh) 2757.87 249099 2757.79 2668.80 2757.95 2668.80 2757.95 2757.87 26628.89 2757.95 2662.89 275771
Lighting (kWh}) 471048 421743 4640.85 446963 4586.25 442683 4589 54 459120 444390 4619.97 4479.81 4711.62
Heating (Gas) (KWh) 2487.08 1456.14 121.33 1.65 0.00 0.00 0.00 0.00 0.00 0.00 58.96 1434 .36
Cooling (Electricity) (kWh) 0.01 0.02 749 57346 2610.75 T846.92 9417 .69 9668.19 G012.36 80716 129.80 012
DHW (Gas) (kwh) 5103.32 4608.59 5110.04 4947 .37 5096.61 4947 .37 5096.61 5103.32 494065 5096.61 4940.65 5116.76
Exterior lighting (K\Wh) 43.55 3715 37.85 3310 31.50 28.50 3075 3290 3510 39.65 41.60 44.90
Air Temperature (°C) 19.02 19.44 2213 23.86 2503 26.36 26.60 26.69 26.11 24.60 2325 2019
Radiant Temperature (*C) 18.74 1917 21.94 23.89 2525 26.79 27.06 2714 26.50 24.78 23.18 19.95
Operative Temperature (*C) 18.88 19.31 22.04 2387 2514 26.58 26.83 26.91 26.30 2469 2322 2007
Cutside Dry-Bulb Temperature (°C) 3.88 4498 10.66 16.30 21.74 28.25 29.87 3007 25.90 17.79 11.42 5.59
Walls (k'Wh) -8896.95 -7618.91 -6777.07 -4426.37 -1844 58 191062 2851.37 314776 642.86 -377243 -G6662.36 -8512.07
Ceilings (int) (kWh) -437.91 -445.54 -405.57 -18.32 43.80 -167.79 -291.75 -339.69 -29.81 289.70 -118.73 -456.56
Flaars (int) (kWh) 512.95 214 84 29.34 -50.44 -318.85 14860 293.00 31056 147.28 49 56 394 49 805.96
Ground Floors (KWh) -95.22 -218.28 -G14.22 -709.37 -962.17 -1120.23 -1199.61 -1236.08 -982.15 -705.86 -557.29 -167.47
Fartitions (int) (kWh) 69.29 -231.85 -407.35 -T773 -258.81 -16.29 235 -19.56 104.01 34823 306.32 335.83
Roofs (kWh) -2901.97 -2340.54 -1875.55 -1152.43 -125.70 107710 124531 125095 214.52 -1270.30 -2145.63 -2802.92
Flaars (ext) (kKWh) -32563 -280.86 -240.37 -145.56 -44.09 91.95 12558 13557 3156 -137.83 -253.09 -314.02
External Infiltration (KWh) 0.00 0.00 0.00 -T07.42 -318.21 157.09 28574 296.08 -26.83 0.00 0.00 0.00
External Vent. (kKWh) -65.86 -34.43 -1025.46 -3021.85 -4090.96 -1822.01 -1104.94 -755.51 -3105.12 -6051.40 -2659.48 -182.15
General Lighting (kK\Wh) 471048 421743 4540.85 4469.63 4586.25 4426.83 4589.54 4591.20 444390 4619.97 4479.81 4711.62
Computer + Equip (kKWh) 2757.87 249099 2757.79 2665.80 2757.95 2668.80 2757.95 2757.87 2668.89 275795 2668.89 275771
Qccupancy (kWh) 806.24 71864 717.06 638.57 62044 565.19 576.27 575.10 571.57 B637.77 660.71 777.18
Solar Gains Exterior Windows (k\Wh) 343546 3447 60 3689.32 335220 3401.85 3401.60 347261 3454 .81 363441 384413 409074 331588
Zone Sensible Heating (kWh) 1626.71 916.82 67.77 321 15.87 51.26 64.96 64.60 2228 0.93 3277 938.86
Zone Sensible Cooling (kWh) -1181.35 -1111.38 -1240.93 -1860.83 -5110.70 -13978.22 -16533.14 -17063.62 -10863.21 -2214 67 -147370 -1311.49
Jdech Vent + Mat Vent + Infiltration (ac/h) 0.06 0.06 011 045 07 053 0.41 033 0.g2 0.71 022 0.06
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Temperature and Heat Gains - Travertine, Residental Building
EnergyPlus Cutput 15 Jul, Sub-hourdy Licensed
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Temperature and Heat Loss
EnergyPlus Output Licensed
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[16] Carwley, Drury B., et al. Contrasting the capabilities of building energy performance
simulation programs, Building and environment 43(4), 661-673, 2008.
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Abstract:

Although the building's exterior is a parameter that architects usually choose and
considers the aesthetics and appearance of the building, research shows that the facade is
one of the factors affecting the thermal conditions of the building's interior. This is especially
important in the case of walls exposed to environmental conditions. The building facade's
radiant heat absorption coefficient affects the building's thermal conditions more than its
other properties. In this research, the annual energy simulation and analysis of a five-story
new building in Tehran with two familiar facades of brick facade and stone facade are
performed. For this purpose, a three-dimensional model of the building is made in the
software builder's design, and its thermal simulation is performed for one year. The
maximum heat and cold load and all heat losses, and the annual energy demand for heating,

cooling, and hot water are calculated.

Keywords: facade, energy calculation, energy reduction, design-builder software.
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