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Abstract The purpose of this study is to calculate the energy consumption rate based on data regarding energy use
in office buildings, and to confirm the general characteristics of energy consumption.

The energy consumption rate of the building is calculated by dividing the energy consumption by the floor area.
The energy consumption rate of small-sized office buildings was calculated as 101.48~201.55 kWh/m’” - year and in
the case of medium-sized buildings, the range was 92.77~177.89 kWh/m’” - year. In the case of small buildings, it
was found that the energy consumption was 73.24 kWh/m’ - year in electronic device, 34.31 kWh/m’ - year in hot
water supply, and 18.37 kWh/m’ - year in heating. In the case of medium-sized buildings, electronic devices was 73.08
kWh/m” - year, lighting was 18.35 kWh/m” - year and heating, 15.37 kWh/m” - year. In all of the study buildings,
the peak heating energy use was observed from 8:00 a.m. to 10:00 a.m during the winter, and the peak power management
was required. Energy use at and around the midnight hour is confirmed to be 40~60% of weekly working hours,
so it is necessary to manage power use at night time as well as during the day.

In order to improve the accuracy of future studies, it is necessary to make efforts to secure the data with standardized
energy measuring units for the various type of buildings.
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Energy consumption(kWh)

Energy consumption rate(kWh/m?) = B 1
Floor area(m-)

Table 1 Status of buildings in this study

) ) Small-sized buildings(~3,000 m?) Medium-sized buildings(3,000~10,000 m?)
Classification
w Y A C D H S1 S2
Completion year 1989 2008 1989 1998 1993 1971 2009 2005
Gross area(m?) 899.42 1,633.08 1,545.63 2,544.3 3,172.69 4,033.72 3,100.9 8,243.76
Heat source EHP EHP EHP Chiller EHP EHP EHP GHP
Number of floors B1/4F B1/5F B2/6F B2/9F B2/7F B1/4F B2/5F B4/10F

Table 2 Definition of floor area for calculation of energy consumption rate

Classification of energy use Definition of floor area(m?)

Heating Total floor area of heating space
Cooling Total floor area of cooling space

Hot water supply Total floor area

Ventilation Total floor area of ventilation

Electronic device Total floor area of Electronic equipment use
Elevator Total floor area

Cold water supply Total floor area
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Table 3 Calculation result of energy consumption rate of buildings

energy consumption rate

Type of building Building name

MJ/m? - year kWh/m? - year
w 974.20 101.48
) o Y 1,626.21 169.40
Small-sized buildings

A 1,934.85 201.55

C 1,626.28 169.40

D 1,133.42 118.06

. . oo H 890.59 92.77

Medium-sized buildings

S1 1,104.99 115.10

S2 1,707.75 177.89

Table 4 Calculation results of annual energy consumption rate by energy use

) . Small-sized buildings Medium-sized buildings
Classification - 3 - 3 - 5 - 3
Unit : MJ/m” - year Unit : kWh/m"” - year Unit : MJ/m” - year Unit : kWh/m" - year
Heating 195.96 20.41 147.52 15.37
Cooling 123.93 12.91 120.72 12.58
Hot Water 329.41 34.31 26.34 2.74
Ventilation - - 19.66 2.05
Lighting 170.89 17.80 176.15 18.35
Electronic device 703.08 73.24 701.52 73.08
Elevator 18.05 1.41 13.25 1.38
Water supply 7.15 0.74 11.91 1.24
Total 1,548.47 161.30 1,217.08 126.78
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Fig. 1 Characteristic of energy use in small and medium sized buildings.
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Table 5 Seasonal energy consumption rate 25.00 !
J M Small sized
Small Medium 20.00 Medium sized
Season sized buildings sized buildings

* month

kWh/m? - month

15.00
Spring 7.55 7.31 10.00 —
Summer 14.74 12.75 5.00 ]
Autumn 10.65 8.89

0.00

kWh/m?

Spring Summer Autumn Winter
Winter 24 .48 14.82 . . .
Fig. 2 Comparison of seasonal energy consumption rate.

608 (© SAREK



2.00 2.00

Small sized buildings m Cooling Medium sized buildings M Cooling
Heating Heating
= 1.50 Elecronics |7 = 1.50 Elecronics [
: .
g g

1.00 I | | . 1.00

0.50 0.5

(=}

|
L
=
—
—
L
-

0.00 Sun Mon Tue Wed Thu Fn Sat 0-00 Sun Mon Tue Wed Thu Fr Sat
Fig. 3 Comparison of weekly energy consumption of small and medium-sized buildings.
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Fig. 4 Daily energy consumption of small and medium-sized buildings.
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Table 6 Ratio of energy consumption in night hours

Type of buildings Cooling Heating Electronics
4 3% 59% 24%
Y 6% 24% 19%
Small-sized buildings A 24% 35% 21%
C 3% 26% 26%
Ave. 9% 36% 22%
D 16% 27% 41%
H 10% 14% 38%
Medium-sized buildings S1 16% 37% 21%
S2 11% 27% 21%
Ave. 14% 26% 30%
100% 100%
Small sized buildings = Cooling Medium sized buildings = Cooling
80% Heating 3 80% Heating 3
Elecronics Elecronics
60% 60%
40% 40%
20% - I e 20% - : L —
0% Lmm | - 0% J I I I
w Y A C D H S1 S2

Fig. 5 Ratio of energy consumption in night hours.
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