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Characteristics of Electric-Power Use in Residential Building by
Family Composition and Their Income Level
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Abstract

In this paper, we draws tendency of the electricity consumption in residential buildings according to inhabitants
Composition types and the level of incomes. it is necessary to reduce energy cost and keep energy security through the
electricity demand forecasting and management technology. Progressive social change such as increases of single
household, the aging of society, increases in the income level will replace the existing residential electricity demand
pattern. However, Only with conventional methods that using only the energy consumption per-unit area are based on
Energy final consumption data can not respond to those social and environmental change. To develop electricity demand
estimation model that can cope flexibly to changes in the social and environmental, In this paper researches propensity
of electricity consumption according to the type of residents configuration, the level of income. First, we typed form of
inhabitants in residential that existed in Korea. after that we calculated hourly electricity consumption for each type
through National Time-Use Survey performed at the National Statistical Office with considering overlapping behavior.
Household appliances and retention standards according to income level is also considered
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Table 1. Electricity-use Components of Residential Building

Classification Usage Influence factor
Household Appliance use,
appliance energy-consumption behavior
. . HVAC schedule,
Active load Heating/ . C schedule
. human density, outdoor temperature,
cooling L
building performance
Lighting Inhabitant schedule, light density

Electric device Appliance, appliance performance

Base load standby power standy power rate
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Table 2. Electricity Use in Residential Buildings (unit: %)

Behavior Type Non electricity Electricity Total
Lighting - 11.0 1.5
Heating 73.2 10.8 65.0
Cooling - 9.3 1.2
Amusement - 9.3 1.2

IT - 4.7 0.6
Cleaning 19.4 14.6 18.7
Cooking 7.4 40.3 11.8
Total 100 100 100

Source. U715+ 74 £1(2004). 2] 0] 7P HE ol g A] LH]of] 1]
= 93 w4 (Research Publication No. 2004-01). pp. 90-93: oL x] 734
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Table 3. Classification of Energy-use Machine by Behavior

Classification Energy-use Factor

Lighting Fluorescent, incandescent, and other indirect lighting
Central heating and district heating, electric blanket,
Heating electric stove, fan heater, electric stone bed, heating
degree day
Cooling Air conditioning, fans
Amusement TV, audio, video, and game consoles
1T Home automation, PC, printer, wireless, mobile phones
Irons, humidifiers, electric poultice, massager, vacuum
Cleanin cleaner, washing machine, dishwasher, fan, hair dryer,
& electric toothbrush, toiletries, bidet, heated bath and
shower, hot water use washing machines
Insulate refrigerator, electric cooker, rice cookers,
. electric pot, microwave, electric frying pan, juicer,
Cooking N .
blender, coffee pot, toaster, water purifier, hot water
use, dishe Washer
Etc etc

Source. 715~ + 74 £1(2004). 2] 0] 7P HE ol g A] LH]of] 1]
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Table 4. Changes of Family Composition

Number of Propotion of family forms
family members 2000 2005 2005
1 15.5% 20.0% 23.9%
2 19.1% 22.2% 24.3%
3 20.9% 20.9% 21.3%
4 31.1% 27.0% 22.5%
5 10.1% 7.7% 6.2%
6 2.4% 1.7% 1.4%
over 7 0.9% 0.6% 0.5%
Total 100% 100% 100%
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Table 5. Percentage of Households by Household Member

Average Ratio
Generation Family composition number of %)
members

Husband, Wife 2 15.41

Husband, Wife and their siblings 3.1 0.09

One‘ Husband, Wife and other relatives 32 0.13
ﬁzr:lzr;t(l,(;g Owner+tsiblings 2.1 1.10
Owner-tother relatives 2.2 0.39

Other 2.9 0.34
Husband, wife and children 3.7 37.00

Father, children 2.5 2.00

Mother, children 2.5 7.19

Two  Husband, Wife and their parents 4 0.14
generation Husband, Wife and their parent 3 0.78
household fy,ghand, Wife their siblings and Children 4.7 0.32
Grandparents, grand children 33 0.30
Grandparent, grand children 2.3 0.39

Other 3.5 3.16

Husband, wife, their children, their parents 5.8 0.77

Three  pshand, wife, their children, their father 4.8 0.41
ﬁzz:z::;g Husband, wife, their children, their mother 4.8 2.58
Other 4.6 2.37

Four generation household 6.2 0.07
Single person household 1 23.89

Non relatives household 2.4 1.17

Total 2.7 100

Table 6. Inhabitants Composition Type in Residential Building

Number Represent
Family composition of ratio
members (%)

23.89
15.41

Types

—

Type 1 Individual (single household)

Type 2 Husband and wife

Husband, Wife, 1 children and their mother
Type 6 Father and 1 children

0.93
1.17
0.88

2
Husband, wife and 2 children 4 18.94
Type 3 Husband, wife and 1 children 3 14.89
Husband, wife and 3 children 5 2.95
Mother and 1 children 2 4.26
Type 4
Mother and 2 children 3 2.56
Husband, Wife, 2 children and their mother 5 1.37
Type 5
4
2
2

Type 7 Non relatives household (like house share)
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Table 7. Possession of Household Appliance by Income Level

Income

(10,000 vV Reffi K,imChi Washer Fan Computer
KRW/month) gerator refrigerator
less 100 1.06 1.03 0.56 094 140 046
101-150 1.15 1.02 0.52 099 145 059
151-200 1.40 1.01 0.72 .00 1.65 0.76
201-250 1.44 1.01 0.81 0.99 158 078
251-300 1.48 1.02 0.88 1.00 1.61 0.86
301-400 1.73 1.01 0.91 1.00 1.77  0.88
401-500 1.94 1.02 0.93 099 1.86 092
more 501 2.15 1.05 1.01 1.02  2.06 1.02
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Figure 2. Hourly Electricity Consumption of Each Types
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