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Abstract
In  Korea, single-household is constantly mcr Re5| electricity
consumption and living behavior at home are close n e-household.
Therefore, to determine electricity consumption stlc f -household, this
study was investigated living behavior of single sehold ersity town using

guestionnaire survey. The survey, which focused on use of_electric cooker, laptop and
washing machine, investigated that 22% of E@wdents everyday and they spent
about 1 to 4hours per day using laptop® ed washing Wwachine two or three times a
week. Derived electricity consumptlon%@renc 0 result was that laptop, washing
machine and electric cooker ﬁv 6.3W/week, 962.4W/week and
660.2W/week. Also expected re u@w as each 5%%, 24.6% and 46.5%.

Keywords: Living behav sehold, University town, electricity
consumption characterls uestlonl\ rvey

1. Introductloh\\o %

The pop Qtructur is idly changing and the trend of changing to single-
household @wlflcan ea. Such single-household has shown the growth of more
than 1.21 miffion of h

total households in

Ids in recent 10 years and it is expected to reach 24% of the

1[7]. As the importance of single-household emerges like this,

various studies en conducted, but they are focusing mainly on spatial distribution
and improvem ethod of residential environment of single-households[2]. Usually,
ityjwxc@nsumption of residential building is greatly affected by the living behavior of
ESpecially, single-household is showing the different energy consumption
¢ to different lifestyle such as use of highly efficient small appliances, few
A0p ” and a high frequency of eating out compared to traditional household[3].
fore, to establish rational energy planning, building database related to energy
consumption of single-households is required, but it is a situation where relevant studies
are lacking due to its diversity. Therefore, this study investigates living behavior of
single-household of university town which is one of representative type of single-

household through the questionnaire survey and analyzes electricity consumption
characteristic and reduction level.

2. Material

According to the behavior classification table of life time survey, energy consumption
behavior of resident is divided into essential life time, mandatory life time and leisure life
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time and they are classified more specifically[4]. However, this study investigated energy
consumption behavior based on previous research results on the energy consumption by
the purpose of use shown in Table 1[5]. In electricity consumption by purpose of use in
residential sector, heating takes the largest percentage, 62.9%. But heating energy mostly
comes from non-electricity energy source. Therefore, this study conducted the
guestionnaire survey on cooking, hygiene and leisure which occupy relatively high ratio
among living behaviors except for heating.

Table 1. Energy Consumption by Living Behavior in Residential Sector

(TOE)
Type Non Electricity Total
electricity
Lighting - 0.024(11.0) 0.024(1.9)
Heating 0.775(73.6) 0.023(10.8) 0.798(62.9
Cooling - 0.020(9.5) 0.020(1‘@&~
Leisure - 0.020(9.3) :
Informatio - 0.010(4.6) 4
n §S
Hygiene 0.202(19.1) 0.03 )
Cooking 0.077(7.3) 0. o( 4 \

Questionnaire was distributed for universi dents.h% in rental housing around
Kyungpook national university located, i gu for o onth, October 2014. The
contents of questionnaire consist of pe for at information of housing type and
living behavior. Total of 30 questio Wer % and 27 questionnaires where 3
copies were excluded due to no ror poo swered were put into database. In
order to estimate electrici t|or1 ergy consumption behavior, electricity
consumption data of surveye ctronic were selected through literature review
and they are shown in T 2. The »@atlon was made based on small cooker with
3.5 serving capaC| washing hine of 7kg capacity and laptop which are
frequently used i | - ouseho)%case of electric cooker, electricity consumption by
cooking was c d bas standard which consist of cooking and 6hours of

warming. Q
Table 2. El@u:lty Consumption Outline of Electric Device

Electric geVi Content Electricity
\ consumption
A Cooking 163.4W
B@OOker
PR N Warm 28.6W
g o In use 24W
() Feprop Standby 0.7W
@ Washing machine In use (once) 363W

3. Investigation of Living Behavior of Single-Household

3.1. Investigation of Stay Time

Living behavior made in house varies depending on the time of day and electricity
demand by it also changes. Therefore, identifying stay time of single-household resident
is important. After examining stay time of residents every 2hours, results are shown in
Table 3 and Figure 1. Single-household near university town has a higher trend that
residents are away from home from 8:00 to 22:00. It is believed because all subjects are
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university students so that they do outdoor activities in that time such as class activities
and activities with friends. The average stay time of the day was analyzed 13.5 hours. In
this study, 22:00 to 6:00 was considered as bedtime. Given this, 11% of single households
in university town spends most of their time in outside aside from bedtime, whereas 37%
of respondents stayed more than 16 hours. Reason of this result was considered due to
wide range of bedtime which is 8hours.

Table 3. Current State of Daily Stay Time At Home

Classification Response Frequency(person)
22:00 - 06:00 26
06:00 - 08:00 23
08:00 — 10:00 10
10:00 — 12:00 7 N
Stay time at home 12:00 — 14:00 10 ]
14:00 — 16:00 5 VvV
16:00 — 18:00 4 [ A
18:00 — 20:00 N 2\ J
20:00 — 22:00 *2’ L
16hours WSV
37%\
\ll]hours
15%
12hours
15%
\\Quours
229
@Are 1. utlon of Stay Time of Single-Household
3.2. AnaIyS|s of Liv, avior Associated Electricity Consumption
Cooking, 1 e and laundry behaviors which have a high ratio of electricity

consumption ameng I|V|ng behaviors taking place at home are set as the target of the
afder to quantify characteristic by each behavior, the frequency of use on
@ er, laptop and washing machine was analyzed and its results of investigation

3 @ OWn in Table 4, Figure 2 and Figure 3[6].
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Table 4. Current State of Daily Stay Time at Home

Classificatio Response Frequency(pers Percentage(
n on) %)
Zero 9 33
Number of Less  than 12 45
meal once
Twice 6 22
Number of Zero 14 52
cooking Once 5 19
The rest 8 29
. Until empty 11 85 .
Rice warm Don’t use 2 15 v\/

When analyzing the status of cooking behavior in single household of ur@ town,
respondents who do not eat at home were 33% in survey. It’ i e they eat
with friends for companionship and in many cases, they ouse 0 the purpose
of sleep. Also even though eating at home, respondent: dg a i aily was only
19% of the total. The frequency of using a laptop ho s% university town
is as shown in Figure 2[6]. Respondents who ow top we eyed 14 people out
of the total respondents. 43% of them respondes, that they a laptop 1~2 hours a day.
H 5

Also, 29% of respondents answered that t e more t hours and time of using a
laptop in single household is considered” ely sh owever, 43% of laptop owners
keep it connected to power supply fo aé? urs vé{tj@ln they are not using a laptop so
that it appears that the standby p nsum% as occurred for a long time. The
frequency of using a washin ine forl week is shown in Figure 3[6]. Unlike

cooking and use of laptop, S Investi hat all respondents are using a washing
machine, but the respor@ who a 0 wash everyday is only one person and

respondents who use ing mac very 2-3 days were most common with 37%.
However, as ever S was 26% and respondents who answered that they do when
the laundries pile wer , they were seen relatively evenly distributed.

O W@
@’2’6
@O&L

Figure 2. Frequency of using Laptop
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P everyday
4%

once in two or
three days

\,’
Figure 3. Frequency of using Washing Machine ®?~
*
4. Electricity Consumption Characteristic b ' B%

4.1. Electricity Consumption of Appliances O

In this section, electricity consumption was(€stimated fop-igisure, cooking and laundry
among living behaviors happening at hgm rder to cb%re electricity consumption
by each living behavior, the electricity tion forsn week was derived and shown in
Figure 4. When looking at the av ectrigi umption of a week for single
household in university town, i seen t?& laptop consumes 356.3W/week,
washing machine 962.4W/wee lectric ;eooker 660.2W/week. When comparing the
electricity consumption ra each eTe@ics, unlike ordinary household, single
household in university tewn showe Igher electricity consumption for laundry than
’ ause a w g machine should be used periodically and
mostly, the drum ing machine is installed so that electricity consumption is high
for each laundry e fr ie§ of both laundary and cooking are low compared to
the ordinaryhg old. On the Otfer hand, the electricity consumption by laptop was the

d@use there were many respondents who answered that they
%@nd if using it, they use 1~2 hours of short time only.

cooking. It’s consider

962.4W

m Laptop Washing machine ™ Ele. Cooker

Figure 4. Ratio of Weekly Electricity Consumption by Living Behavior
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4.2. Reduction Potential of Electricity Consumption

Based on the use behavior of each electricity consumption unit, potential reduction in
electricity consumption by each behavior was derived. There are many who do a small
amount when cooking rice in single household residents and even if they cook one serve
or more they often keep it for a while and abandon it. Therefore, the amount of reduction
was calculated by assuming that a resident cooks the right amount of rice every meal and
doesn’t do a warming. Also, a resident in single household often uses a laptop as the
replacement of desktop so that they often put the plug in the outlet even when they are not
using a laptop. The standby power consumped by this was considered to be reduction
amount. In the case of washing machine, considering the answers of respondents,
reduction amount was calculated based on the “laundry twice a week”. The result of
calculated reduction is shown in Figure 5. As a result, if it’s unpluged while not using a
laptop, the amount of power that can be saved was 20.3W/week. This is 5.7% of thse totaL
power consumption by the use behavior of laptop and the time of using a laptop i
so that electricity-saving factor is only standby power and there’s a less inf@e by
electricity-saving behavior. On the other hand, if the number of washingfo eek is
reduced to 2 times, the electricity reduction amount was 273W/week %C ount of
power that can be saved when not using the warming fu of the rie cooker was
found to be 307.2W/week. These are 24.6% andgﬂ % of\the tal electricity
consumption respectively and it’s considered that ricit @éion at home can
be greatly reduced only by simple energy-saving béhawiors. \

N

onsumption(W/week)

Washing machine Ele. Cooker

o
@cpected demand of electricity =~ B Reduction potential

ure 5. Expected Reduction of Electricity Consumption

@mclusion

This study analyzed the status of living behaviors which can affect the electricity
consumption, for single households in university town in order to identify empirical
power consumption characteristics of the single household and build database. Generally,
a low level of occupancy rate is shown from 8:00 to 22:00 and residents appeared to
spend an average of 13.5 hours at home. It could be because setting the bedtime by the
range of 8 hours in the survey items causes to make quite long. The survey result on
living behavior affecting the energy consumption has shown that while only 67% of
respondents answered that they eat at home, respondents who answered that they cook
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everyday were only 19%. Also, regarding the laptop, it was investigated that the
household using a laptop more than 5 hours a day was only 29%, but 43% of respondents
always plug it in. While the frequency of using a washing machine is evenly distributed,
but there are respondents who answered that they do not use other electric devices, it
appeared that all respondents use a washing machine essentially. The result of calculated
power consumption based on the investigation result on such living behavior has shown
that a laptop consumes 356.3W/week of power, washing machine 962.4W/week and
electric cooker 660.2W/week. Also, the potential reduction by each energy saving
behavior could be 5.7% for laptop, 24.6% for washing machine and 46.5% for electric
cooker and two other items except for a laptop is believed to significantly reduce the
electricity consumption by improving living behaviors. The empirical electricity
consumption characteristics on single household in university areas which are derived in
this study are expected to be utilized as a basis for predicting the electricity demand of

single household and single household areas.
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