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<ABSTRACT>

A Study on the Application of Integrated Renewable
Energy systems to the Elementary School

Kim, Kwang-Hyun

Department of Architecture

The Graduate School of Chung-Ang University
Advised by Prof. Eon Ku Rhee, Ph.D

As environmental issues and energy depletion are posing threats to
sustainability of humans throughout the world, the importance of
renewable energy is emphasized, which is clean energy emitting less CO:
than the existing energy production systems, improving energy
self-sufficiency and also being considered as a measure to respond to
climate change. The energy production of renewable energy systems
varies in the aspects of type, method and pattern and energy
consumption pattern and type of buildings are also different according to
their use and size. Therefore, it is necessary to complement each other
among the systems and the application of integrated renewable energy
system, considering energy consumption properties of buildings. In
particular, in the case of elementary school buildings, the application of
such energy systems is beneficiary and their integrated application is

most likely to save energy effectively.
The purpose of this research is to suggest an optimum alternative

within the applicable range, in order to the application of integrated

renewable energy systems to elementary school buildings, through
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grasping the buildings’ energy consumption properties, selecting the
applicable systems and figuring out each system’s performance and

properties.

The study results are summarized as follows.

(1) In this study, in a bid to find out the energy consumption
properties of elementary school buildings, 1 categorized 587 elementary
schools in Seoul according to their type, selected a school with typical
type and size and grasped the energy consumption properties through
running energy simulations. The properties have proved that power
consumption is about 87% and the amount of cooling and heating energy
consumption accounted for nearly 53%. Furthermore, energy of the
buildings is only consumed during the daytime, while not consumed in
the summer and winter because of vacation, though the cooling and

heating loads are very high in the seasons.

(2) T selected a photovoltaic system, a solar hot water heating system
and a Ground Source Heat Pump(GSHP) system, as applicable renewable
energy systems for the subject elementary school. In the case of a wind
power system, it is hard to gain air volume and wind speed required as
energy sources and shaking and noise occurring when running the
system, may disturb classes. Due to the fact, [ concluded that the

system is not appropriate for the school buildings.

(3) Photovoltaic and solar hot water heating systems are only applied
on the rooftop of the subject elementary school and the maximum
installable volume is 50.4kWp with photovoltaic systems and 360 with

solar hot water heating systems. In addition, in the case of GSHP
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systems, [ installed 100 holes of ground heat exchangers on the
playground south and around a building and applied the volume of heat

pumps as much as 200RT(40RT 5pumps).

(4) Power sharing rate of photovoltaic systems was up to 13.87% and
accounted for 12.13% of the total energy consumption of the subject
elementary school building. Heating energy sharing rate of solar hot
water heating systems is up to 50% and accounted for 7.16% of the
total energy consumption, while cooling and heating energy sharing rate
of GSHP system is 35.59% and accounted for 18.91% of the total

energy consumption.

(5) T conducted the performance analysis of alternatives of the
application of integrated renewable energy systems, according to the 7
divided measures within the maximum range of each system’s installation
volume. As a result of the analysis, I found out the optimum solution:
the installation of the GSHP systems leads to reduction of cooling and
heating energy consumption; the application of 42kWp of photovoltaic
systems supplies part of electric power consumed in buildings: the
application of 60 of solar hot water heating systems supplies part of

the electric power.

In this research, in order to the application of integrated renewable
energy systems to elementary school buildings, I suggested an optimum
alternative of the application of integrated renewable energy systems,
through selecting the applicable systems and analyzing their performance.
In this study, however, the application of integrated renewable energy
systems were targeted on the ones much used in buildings and they

were applied with installing limitation in their volume. Accordingly, there
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is likely a limit in coming up with an alternative for the application of
integrated renewable energy systems. In addition, I believe that as the
research and performance of other renewable energy systems develop,
we need to analyze them with consideration of various ones, including
complex systems of one system combined with several renewable energy

systems.
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