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Study on the Analysis of Energy Consumption

Corresponding Window Area Ratio

Dae-Woong Ha™', Kyung-Soon Park®, Won-Tug Son"
*Sahm-Shin Engineers, INC.
Sahm-Shin Energy and Environment Institute, Seoul 137-130, Korea

ABSTRACT: Window is the most demanding design component in the building design.
Recently, window area in the building surface has been increased significantly in the office
building. As window area increased significantly, however, the thermal load has been increased
significantly due to lack of thermal performance of the outside wall. In this paper, we
discussed the energy consumption of the buildings according to window area ratio. Two types
of building for energy consumption analysis were made by Designbuilder v.1.4 and Energyplus
v.2.0. Window area ratio was five different types (30%6~70%) in each building. As a result, the
cooling energy consumption has been decreased as window area decreased in each building.

Whereas the heating energy consumption has been increased window area decreased.

Key words: Window area ratio(3% ™ % H]), Building energy consumption(Zd oA ZAH] ),
Thermal load(¥-3})
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Table 1 Description of simulation model.

Location Ulsan
Type Office building
Floor 10 Stories

Gross floor area 1000m’
HVAC floor area 650m’
Occupancy 0.2 person/m’

= TEon
ir conditioning 09~18h (Shours)

schedule
Light 20W/m’
Equipment 30W/m’
Type A 70%
Type B 60%
Window area ratio Type C 50%
Type D 40%
Type E 309




Table 2 Description of construction.

Table 3 Primary component of HVAC plant.

. ... Specific -
Part Material ﬂn(cnlq;essf\a);mvg heat I(Dk ) tS)’ Plant Chiller 360RT
MR g K Boiler 8000,000kc/h
Metallic 006 020 1000 1250 VAV 51 700CMH
cladding HVAC system ,
Wall Pdystyrene 0.09 0034 1400 35 system Fancoil 9,3000CMH
Metallic 506 o9 1000 1250 Outdoor air flow rate 3250CMH

cladding
K-value : 0.35(W/m’ - K)

Asphalt 0.019 0.7 1700 2100
Fibre
Roof board 0.013 0.06 1000 300

Polystyrene 0.122  0.034 1400 35
K-value : 0.22(W/m’ - K)
Concrete 0.15 14 840 2100

Floor Cement 0.03 0.04 840 1200

Insulating
material 006 0029 1200 40

K-value : 0.33(W/m’ - K)

6mm LowE double glazing
Windo 13mm argon filled

U-value: 1.499(W/m’ - K)
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Table 4 Energy consumption of buildings.

Window Building A Building B Energy

area type (TOE) (TOE) ratio
Type A 780 786 0.76%
Type B 746 745 0.13%
Type C 704 703 0.14%
Type D 661 659 0.30%
Type E 621 616 0.81%

Total 3512 3509 0.08%
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Table 5 Comparison of energy consumption on
window area ratio.

Cooling energy  Heating energy
(MWh) (Nm')
Window Energy . Energy
area  Building reduction Byilding increasing
type rate A rate
(%) (%)
Type A 1205 - 3216 -
Type B 1150 5 3232 1
Type C 1081 10 3255 1
Type D 1006 17 3417 6
Type E 936 22 3670 14
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Table 6 Annual Energy consumption of
buildings on window ratio.

1A4: Ener
Type Building A reductieogyrate
(TOE) (%)
Type A 780
Type B 746 4
Type C 704 10
Type D 661 15
Type E 621 20
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