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(Abstract)




Energy Performance Evaluation and Application in
Building Retrofits

Min Kyeong Kim + Min Young Kim - Min Hee Lee

While all the countries exert efforts to reduce greenhouse gas emission and
fossil fuel consumption, they have difficulties in achieving the reduction goals.
In this context, building energy consumption, as a major part of fossil fuel
consumption, becomes more important. According to Yearbook of Regional
Energy Statics, Seoul’s building energy consumption in recorded 8,390,000TOE,
which takes up 56% of total energy consumption. To reduce overall energy

consumption, it is crucial to reduce building energy consumption.

In this regard, the Metropolitan Government of Seoul as well has applied
strong regulations to improve energy efficiency of new buildings. However,
little effort is found in improving energy performance and monitoring the
energy consumption of existing buildings. Currently the city and central
government runs public building retrofit programs and also subsidize building
retrofit from the private sector. While the decision to retrofit a building should
be based on the long-term comparative analysis of energy consumption and
energy performance, it is difficult to evaluate and manage the energy

performance of existing buildings due to varying operation schedules.

This report provides method for building energy performance evaluation of
existing school buildings and effective ways to improve their energy
performance. The report then discusses policies and measures to expand it to
city-level energy performance evaluation and management. The policy case
study shows domestic policy’s focus on installation of facilities. Compared to

other countries, less effort is seen to provide information to the public.

The study uses Building Energy Simulation for Seoul(BESS), devised by
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Seoul Metropolitan Government, to evaluate energy performance of school
buildings and compared it with actual energy consumption. The report uses the
concept of Energy Performance Coefficient(EPC) as a method to determine
buildings that require retrofit. Then it provides ways to identify proper retrofit
measure for each building and to manage energy performance of buildings as
a whole. When using EPC, 37 elementary schools(6% of total), 34 middle
schools(9% of total), and 33 high schools(11%) are to be selected for retrofit.

The report then suggests ways to determine retrofit elements for an
individual school building, and several possible retrofit package options for the
school. The result shows that renewable energy is the most effective. Other
important elements are improvement of airtightness, better lighting such as
LED, and efficient heating /air-conditioning devices. With this measures, the
selected school can save 20% of energy, equivalent to reduction of 0.23 in
EPC value.

To successfully evaluate and manage the energy performance of many
buildings and improve them, the city needs an organization, Seoul Building
Energy Center, to manage building energy data and to certificate energy
performance of existing and new buildings. In addition, current Building
Retrofit Program(BRP) and ESCO support programs should be expanded. It is
also required to strengthen the information service on building energy and
retrofit.

The report reviewed energy performance evaluation and management
methods for school buildings, utilizing BESS. Study of residential and
commercial buildings should be conducted to improve the reliability of BESS.
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