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Increasing Building Envelope Performance of an Office Building
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ABSTRACT

Energy is the important factor for daily living to improve the quality of life and in
the development of the country’s economy. Due to the limited domestic energy resources,
Thailand relies on imported energy from foreign countries more than half of total energy
demand. This study aims to study the alternatives utilization of renewable energy by integrated
building envelop with solar PV on the side of the building envelope and applying the Building
Energy Simulation technique. EnergyPlus model was used to simulate the installation of solar
PV shading devices to obtain the energy-saving values of integrated solar PV panels on the
side of the building envelop. PVsyst was used to simulate the power generation from solar
PV. The angle used for installation was set to limit from O - 90 degrees. Angle was adjusted
every 15 degrees. Results of the study showed that the installation angle of 90 degrees can
reduce the maximum electrical energy consumption of air-conditioning system to 7,186
kWh/Year or approximately 15.65% of the existing air-conditioning system. For power
generation from solar PV, the installation angle of 30 degrees can generate the highest
electrical of 16,673 kWh or approximately 29.14% of the total electrical energy used in the
building. The results were analyzed to find the most suitable installation angle for reducing
electrical energy of the building, as well as power generation from solar PV. The most suitable
installation angle of 30 degrees can reduce the total electricity consumption as 23,360
kWh/Year or equal to 40.83% of total electrical energy used in the building. This study can
be implemented as an alternative plan to reduce domestic electricity use while increasing the
shares of renewable energy in accordance with the United Nations Sustainable Development

Goals (SDGs).
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Shading panel installation Angle

Electricity No
Consumption Shading 0° 15° 30° 45° 60° 90°
Cooling 34,086 29,788 29,409 29,125 28,924 28,801 28,735 | 28,739
Interior
Lighting 3,076 3,076 3,076 3,076 3,076 3,076 3,076 3,076
Interior
Equipment 8,229 8,229 8,229 8,229 8,229 8,229 8,229 8,229
Fan 11,825 10,299 10,205 10,129 10,068 | 10,025 9,997 9,985
Total 57,217 51,393 50,921 50,560 | 50,299 50,133 | 50,038 | 50,031
Saving - 5,824 6,296 6,657 6,918 7,084 7,179 7,186
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MAIMIHFANIINUINH (kWh)

Lau 0 15 30 45 60 75 90
ANAN 1,281 | 1,457 | 1,542 | 1,514 | 1,401 | 1,222 | 1,005
nuMIUE 1,223 | 1,355 | 1,403 | 1,349 | 1,224 | 1,051 | 853
fiwa 1,536 | 1,643 | 1,652 | 1,543 | 1,347 | 1,118 | 886
N 1,407 | 1,467 | 1,445 | 1,314 | 1,116 | 906 705




MM HAINSINU N (kWh)

LU 0 15 30 45 60 75 90
WoEMeu 1,348 | 1,397 | 1,368 | 1,233 | 1,037 | 832 653
ey 1,191 | 1,226 | 1,192 | 1,062 | 878 704 552
nIngax 1,250 | 1,295 | 1,267 | 1,137 947 761 596
domau 1,209 | 1,266 | 1,252 | 1,139 | 969 790 627
Auene 1,096 | 1,184 | 1,201 | 1,127 | 993 835 672
faaa 1,125 | 1,234 | 1,266 | 1,209 | 1,083 922 748
WOPRMEY |y 194 | 1,354 | 1,427 | 1,401 | 1,201 | 1,129 | 930
Sunaw 1,346 | 1,551 | 1,658 | 1,650 | 1,539 | 1,363 | 1,134
1Y 15,206 | 16,429 | 16,673 | 15,678 | 13,825 | 11,633 | 9,361
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