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27) Tangirala, Arun K. Principles of System Identification : Theory and Practice. p.9
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ABSTRACT

Supply Water Temperature setting for Residential buildings with
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Due to the effects of climate warming, countries around the world
have announced carbon-neutral plans to reduce their net carbon
emissions to zero by 2050 to prevent abnormalities. In addition,
plans and measures for this are becoming important. In particular,
40% of the world's total energy consumption is consumed by
buildings, of which 27% is consumed by heating energy in buildings.
Accordingly, building energy system modeling and simulation research
are continuously being conducted to reduce carbon emission and
building energy consumption. Therefore, based on the data of the

Building Energy Management System (BEMS), it is combined with the
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building energy simulation to derive an indoor environment comfort
and efficient energy management plan of the building. Furthermore, it
is moving toward Urban Building Energy Modeling (UBEM) for
sustainable development of cities. In addition, the use of renewable
energy for carbon neutrality is increasing, and district heating is
developing into a 4th—generation district heating system, increasing
the proportion of renewable energy such as geothermal and solar

energy through supplying low-temperature hot water (below 60T).

In order to reduce carbon emission and energy consumption during
floor heating in Korean apartments, this study presented an optimal
heating hot water temperature setting method based on data collected
by generation through district heating Heat Interface Units (HIU) of 4th
generation district heating system. When the proposed method was
applied, the appropriateness was determined by analyzing performance
and energy consumption compared to the existing control method.

Domestic standards for residential buildings were referenced to build
the proposed method, and the building energy simulation model was
formed using EnergyPlus, and the effectiveness was determined
through simulation result analysis by applying the control method.

The results of this research are summarized as follows:

(1) By analyzing the heat flux amount of the control variable of the
simulation model setting and floor radiation heating, the supply

hot water temperature was set as a control wvariable for
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controlling floor radiation heating. The simulation results were
analyzed after deriving heating curves of the rule-based
method and the trial and error method, which are the two
existing methods of the outdoor air compensation system using

the supplied hot water temperature.

(2) Through the simulation model, variables to be applied to
System Identification were set using the data generated during
floor radiation heating using degree of scattering and feature
importance. The input variables were set as outdoor
temperature, heating supply hot water temperature, and solar
radiation, and the output variable was set as indoor
temperature. System Identification of ARX and NARX models
was performed using the selected variables, indoor temperature
was predicted, and prediction time was analyzed. Since then,
two simple regression methods through constant hot water
supply and derivation methods using ARX and NARX models
formed through System Identification were proposed and
simulated as heating curves for outdoor reset control using the

Data-driven method.

(3) The simulation results of outdoor reset control through the
existing heating curve derivation method and the heating curve
derivation method proposed in this research were analyzed.

Performance analysis and energy consumption analysis were
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conducted through simulation results of outdoor reset control
and outdoor reset + on/off bang-bang control. The method
proposed in this study was judged to be effective as it showed
improved results in maintaining indoor set temperature,
overshooting, and energy consumption in the performance

analysis.

Keywords : Radiant floor heating system, District heating, Heat

Interface Units(HIU), Outdoor reset control, Data—driven

model

Student Number : 2021-26239
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