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ABSTRACT

The purpose of this study is to analyze the energy consumption characteristics of single-person
household complexes and 3-4-person households. Specifically, in order to minimize the effect
of the difference in household size and number of residences, the actual energy consumption
was processed into dimensionless numbers to check the consumption type and measure the
similarity. The conclusions obtained from this study are summarized as follows: (1) First of all,
this study proposed a dimensionless processing of energy consumption to minimize physical
differences between comparison targets. Through this, it was possible to analyze the
characteristics of energy consumption by time scale regardless of the difference in size and
number of households, but it was confirmed that there was a limit to implementing the actual
consumption characteristic. (2) As a result of the analysis of energy consumption characteristics,
single-person households showed a difference in the daily consumption change of households
with 3-4, which means that the characteristics of the simultaneous use rate and base load are
different. In particular, by time scale, the fluctuation in consumption of single-person
households tended to be large, and the time scale during which maximum consumption occurred
was also relatively large compared to general households. (3) The similarity of the type of
heating consumption was calculated 50.8% .Which means that the effect of the difference in the
number of household members was relatively small. However, the consumption of power and
hot water consumption were 7.1% and 7.8%, respectively, and it was analyzed that the
consumption characteristics of single-person households and households with 3-4 people
differed significantly.
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Table 1. Literature review about residental Energy consumption by number of family members

Family members Datas Target Period
Authors
1 2~3 4< Sim Real Stat. Elec. Heatt HW H D M Y
Leeetal. (2011) e o o e o o o
Kang et al. (2015) (  J [ L
Kim et al. (2018) e o o o o [
ChoiandKim(20149) @ @ @ e O L
Ye (2018) o e o o [
Hongetal. (2018) @ @ e 6 o o
Lee et al. (2001) ( o e o o o o
Kim (2021) e 0 o o e o o o

(1) Sim: Simulation, Real: Real data, Stat.: Statistic data
(2) Elec.: Electric consumption, Heat: Heating consumption, H.W: Hot water consumption
(3) H: Hourly, D: Daily, M: Monthly, Y: Yearly
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Table 2. Details of apartment households for energy consumption analysis

NumlI:){e(r)usnll’gerson Person/unit  Location Rﬁi?:?;:e Energ)(/}fafdflmency H;igzg
A 468 1800 3.8 84
B 980 2250 2.3 Central-2 84 m’ 2 D.H
C 99 95 1.0 26 m’

* D.H: District Heating System
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Figure 1. Detail of graph using dimensionless number (time series)
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Figure 2. Results of dimensionless number for heating consumption (January)
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Figure 3. Results of dimensionless number for electric consumption (August)
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Table 3. Details of Matching rate for energy consumption

Heating Hot water Electric
Avs.B Avs.C Avs.B Avs.C Avs.B Avs.C
Jan. 81% 37% 64% 10% 81% 41%
Feb 76% 67% 74% 14% 73% 4%
Mar 76% 63% 73% 6% 69% 1%
Apr 60% 57% 62% 7% 68% 10%
May 77% 22% 66% 4% 90% 6%
Jun 38% 10% 61% 4%
Jul 48% 7% T1% 4%
N/A N/A
Aug 83% 3% 68% 13%
Sep 82% 4% 89% 1%
Oct 46% 54% 80% 7% 94% 2%
Nov 73% 58% 78% 9% 93% 5%
Dec 72% 48% T1% 4% 88% 5%
Annual Avr. 70.1% 50.8% 68.7% 7.1% 79.3% 7.8%

2 A: Housing unit A, B: Housing unit B, C: Housing unit C
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