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Improvement of Building towards Nearly Zero Energy Building:

A Case Study of Building 3, Dhurakij Pundit University
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ABSTRACT

This study improves the existing building towards Nearly Zero Energy Building
(nZEB). It used Building Number 3 at Dhurakij Pundit University for a case study. The
building is 10 floors, consisting of office spaces, classrooms, toilets, and storage rooms. The
building has a total useful area of 7,260 m? and air-conditioned area of 386.75 m?. The
energy simulation results for a case study building using EnergyPlus program are shown a
total electricity consumption index of 52.93 kWh/m®/year, the total energy used throughout
the year of 384,471 kWh/year. The simulation result from PVsyst model was used to find
the capacity of solar cell installation which is 231,780 kWh/year. This study proposes five
energy-saving measures, including (1) Replacement with high efficiency air-conditioner
with Inverter, (2) Installing one layer of gypsum wall with 25 mm thickness, (3)
Replacement with high efficiency light bulb (LED), (4) Replacement with high efficiency
glassing (Low-¢), and (5) Provision of energy supply with installation of solar cells. The
results showed that the most suitable option for renovating the building is option two that is
implemented all measures from measures 1 to 5. It was found that the total energy use
throughout the year from a model is 175,745 kWh/year, the electricity energy generated
from solar cells is 231,780 kWh/year, the total electricity consumption index is 24.21
kWh/m?/year, the net energy use can be reduced to 265,065.96 kWh/year, the investment
budget is about 8,011,599 Baht, Payback period is 11 years, NPV is 9,311,169.61 Baht,
and IRR is 9.52%. From the results, it is found that the NPV value is the highest than other

options, resulting in the highest investment value towards nZEB.
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