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ABSTRACT

The objective of this research was to study how to improve an office building of EGAT’s High
Voltage Station in Ubon Ratchathani to be a Net Zero Energy Building. This building was a new 4-storey
building consisting of office space, meeting rooms and restrooms. The total utility space was 2,273.81 m’
with 1,027.17 m’ air-conditioned area. The simulation regarding the energy consumption of the prototype
building using the Building Energy Code (BEC) program showed the following results: the Overall Thermal
Transfer Value (OTTV) = 49.663 W/mZ; Roof Thermal Transfer Value (RTTV) = 6.018 W/mZ; Lighting
Power Density = 6.697 W/m’; and the total building energy consumption = 93,709.72 kWh/year. The main
aim of this study was to identify a number of guidelines for building improvements in order to reduce energy
consumption of the prototype building, and to ensure that the solar power produced was greater than the
overall annual energy consumption of the building. Six measures were proposed: (1) improve solid walls;
(2) change the window glass materials; (3) reduce the size of the windows; (4) install more solar shading
devices; (5) use natural light inside the building; and (6) produce solar power.

The results showed that the best options were to change the glass material to 6-mm thick, clear
color, single silver low-E coating on ocean green (6-6-6) glass, reduce the size of the nl-type windows by
25%, use natural light inside the building; and produce solar power. All of these would decrease OTTV to

30.168 W/m” and the total building energy consumption to 82,195.43 kWh/year while RTTV and Lighting
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Power Density remained the same. Moreover, the total produced solar power was 82,555.55 kWh/Year,
resulting in the positive energy balance, i.e. the produced power was greater than the consumed energy. The

estimated budget of the improvements was 7,701,066.15 baht with a discounted payback period of 28 years.
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