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Abstract

Energy Performance Evaluation for Intelligent

Building Energy Management System

Lee, Heesung

Cooperate Course for Climate Change
The Graduate School
Sejong University

The National Greenhouse Gas Emission Reduction Targets for the building
sector proposed in the "2030 National Greenhouse Gas Reduction Basic
Roadmap" is 35.8 million tons compared to BAU (Business As Usual) by
2030, the third largest target after the power generation and industrial sector.
Various policies are established and implemented by the government to
achieve the national greenhouse gas reduction goals of the building sector,
including Building Energy Management System(BEMS).

BEMS is a system that provides optimized energy management measures by
monitoring the energy use of buildings. The government makes efforts to
expand distribution by requiring public institutions to install BEMS. However,
it is not as active as expected due to low awareness of BEMS, lack of
relevant personnel, and lower than expected energy savings. Recently, research
into intelligent BEMS, which manages building energy use by applying
artificial intelligence technology, has been actively conducted as a way to
improve energy savings.

In this study, we compared the energy savings performance of the BEMS,
which is manually controlled by the administrator based on experience, and

the intelligent BEMS, which is automatically operated by algorithms. For the
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purpose of this study, basic data related to operation of general BEMS and
intelligent BEMS are collected for a single building with four floors. Since
the algorithms of intelligent BEMS are applied only to heating and cooling,
data on the use of heating and cooling energy were collected and classified
into cooling and heating energy, and energy saving performance analysis was
conducted using cooling and heating degree days. The amount of energy
savings was calculated as the difference between the measured energy and
adjusted baseline energy according to the methods commonly presented in the
international literature, such as the International Performance Measurement and
Verification Protocol(IPMVP). Adjusted baseline energy was estimated using a
regression model and energy intensity.

As a result of analysis of energy saving performance, 30.74% of energy
saving performance of intelligent BEMS by regression model and 29.67% of
saving energy by energy intensity were analyzed. The energy saving
performance by the regression model and energy intensity are similar because
the target building contains small the base load and single variable for cooling
and heating energy, as shown in ISO 50006.

According to the Total Energy Research Report (2015), the share of heating
and cooling energy in total energy use for buildings over 2,000 toe is 58.70%.
It is estimated that applying this result to total energy consumption of
buildings over 2,000 toe can save energy consumption of 18.04% (based on
regression model).

Based on the results of this study, developing and distributing intelligent
BEMS specialized to each building type will contribute to achieving the

national goal of reducing greenhouse gases.

Keywords : Intelligent BEMS, Energy Saving Performance, Energy Intensity,

Regression Model, Building Energy Management System
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