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Abstract - Energy use has been recognized worldwide as a main cause of global warming and it is &
the center of climate change. In this study, problems and measures of zero-energy building congtruction
are investigated and analyzed. Based on the reaults, evauation criteria of the zero-energy building are
suggested. Performance related factorg(Q) representing the environmentd grade were divided into three
categories as outdoor, indoor environment and maintenance. Energy related factorg(LR) representing the
energy load were divided into an energy, materias & resources, water cycle management, land use and
trangportation. Detailed fifty three items are ligted for the evaluation under the consideration of energy,
water cycle management sections gave weight. Upon receiving the first in the environment friendly
certification system, Seoul Centrd Post Office and Seoul Metropolitan Water Supply Center eva uated.
The reason why this score difference is due to lack of use of new generation energy building construction
is required expensive costs S0 need expansion of governmental support. This effort is successful zero energy
building construction and copes with globa warming and climate change.
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Table 1. Assessment factor and score for Q1. indoor environment in zero energy building.
total
sector category factor score Sore
1. existence of indoor temperature control system 3
2. existence of indoor temperature control system by window 3
temperature openvclose
control 3. existence of indoor temperature control system by window size 3
'Ql- 4. existence of indoor temperature control system by double window 3
indoor installation 24
environment
1. energy saving lights installation 3
control ability
2. automated temperature control devices 3
1. indoor temperature regulation by sunblind 3
lighting
2. phototaxis improvement by natura lighting 3
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Table 2. Assessment factor and score for Q2. maintenance in zero energy building.

total
sector category factor score Sore
energy storage 1. existence of storage facilities 3
and management | 5 yroduction, use, storage monitoring and management 3
1. design status of production, storage, maintenance 3
2. securement of production, storage, maintenance 3
maintenance 3. existence of monitoring system for reduced energy from customers 3
4. periodic inspection of energy related provisions 3
Q2. 5. ingtallation of BEMS or similar system 3 36
maintenance
1. application of HVAC system 3
HVAC system
2. improvement activity of HVAC system 3
1. ingalation and exchange refrigerating device and ventilation duct 3
for energy reduction
management of
indoor energy | 2. improvement of water supply and drainage devices for energy 3
provisions reduction
3. ingtallation and exchange of energy saving devices 3
Table 3. Assessment factor and score for Q3. ecological environment in zero energy building.
sector category factor score o
score
pollution management | 1. reduction of environmental pollution 3
Q3.
ecological 1. energy saving by wetland and pond 9
environment energy saving
2. eectrica energy use from aquatic plants 3
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Table 4. Assessment factor and score for LR1. energy in zero energy building.

sector category factor score | totd score
1. energy saving lighting with high efficiency 3
2. detection sensor ingtalation of human behavior 3
energy saving
3. inddlation of district heating facility 3
4. ingtdlation of reduction equipment for CO2 emission 3
1. ingtallation of solar cell battery 3
2. ingtallation solar cell panel 3
3. hydro-power generation facilities by using rainwater 3
LRI sustainable energy
energy SOUICES 4. energy generation facilities by using waste heat 3
5. energy generation facilities by using geothermal 3
6. air conditioning and rapid water heating by waste water 3
7. energy generation facilities by using hydrogen fuel cell 3
1. energy storage system and organization through energy 3
. ) management system
environment friendly
energy 2. ingtallation of clean energy converting facilities 3
3. monitoring and operation of clean energy 3
Table 5. Assessment factor and score for LR2. material and resources in zero energy building.
sector category factor score | totd score
reduction resources use | 1. use of materid and resources with energy saving potentid 3
adoption of insulation 1. material and resources with heating function 3
matér?alz and materia 12
for heating and cooling | 2. material and resources with cooling function 3
resources
restrained material use with 1. adoption of material without hazardous substances 3
pollutants contents
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Table 6. Assessment factor and score for LR3. water circulation in zero energy building.

total
sector category factor score Sore
water resources 1. instalation of domestic water saving devices 3
saving 2. indtallation of monitoring and leskage reduction devices 3
1. exigence of rain water storage area in building or land 3
LR3. rain water 2. installation of rain water treatment facility 3
management of 24
water circulation 3. cleaning and gardening use of treated rain water 3
1. indtallation of grey water treatment facility 3
grey water
2. toilet or cleaning water of treated grey water 3
waste water 1. installation of waste water treatment facility 3
Table 7. Assessment factor and score for LR4. land use and transportation in zero energy building.
sector category factor score totd
score
efficency of land use | 1. facilities ingtallation for eectric vehicles 3
LR4 1. rain water utilization with porous pavement 3
land use gnd energy saving by | 2. indoor temperature control for prevention from hest idand | 3 2
transportation efficient land use [ _ —
3. indoor temperature control by green project on building 3
surroundings
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Table 8. Assessment result of SCPO building for each factor

factor full score estimated score ratio weight final score
QL. indoor 24 186 0.78 10 7.75
environment
Q2. maintenance 36 10.2 0.28 15 4.25
3. ecologica 9 3 033 5 167
environment
LR1. energy 42 12.9 031 30 9.21
LR2. material & 12 93 0.78 10 7.75
resources
LR3. water
circulation 24 14.1 0.59 20 11.75
management
LR4. land use & 12 7.2 0.60 10 6.00
transportation
total 159 75.3 3.66 100 48.38

—
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Fig. 13. Water circulation of SMWSC building
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Table 9. Assessment result of SMWSC building for each factor

factor full score estimated score raio weight final score

Q1. indoor environment 24 12.3 0.51 10 513

Q2. maintenance 36 20.7 0.58 15 8.63

Q3. ecologica 9 48 053 5 2,67
environment

LR1. energy 42 195 0.46 30 13.93

LR2. materia & 1 105 0.88 10 8.75

resources

LR3. water circulation on 174 073 20 1450
management

LR4. land use & 1 57 048 10 475
transportation

total 159 90.9 4.16 100 58.35
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Fig. 15. Comprehensive total score of SCPO building
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