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ABSTRACT

KEYWORD

Purpose: This study aims to analyze and improve the domestic green building certification systems from the
perspective of architects. In line with the global trend of reducing greenhouse gas emissions, South Korea's -
construction area is also strengthening its certification systems to evaluate the environmental friendliness of 20)143| §§
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buildings. However, the current certification system requires multiple certifications, each with preliminary and LEED
main certifications, and overlapping evaluation criteria, which increase the workload for architects and lead to
wasted time and costs. Method: On this study, we focused on the green building certification systems required for ~ Multi-Family Housing

multi-unit housing. First, we analyzed the legal system for the green buildings in South Korea to identify the

G-SEED
Zero Energy Building Certification

mandatory certification for multi-unit housing projects. We then figured out the impact and problems of these  Building Energy Efficient Rating
systems on the architectural design process. To explore methods for the domestic certification system LEED
improvement, we conducted a comparative analysis with the U.S. LEED v4.1 for multi-family housing and LEED

Zero. Result: Through the research, we propose an integrated certification system that combines the separately
operated G-SEED (Green Standard for Energy and Environmental Design) Certification and ZEB (Zero Energy

Building) Certification System.
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Table 5. G-SEED certification criteria

Evaluation Fields Evaluation Items Category | Credit | Weight
1.1 Ecological value of existing site Optional 2
1.2 Avoid excessive underground development Optional 3
1.3 Minimize earthworks Optional 2
. 1.4 Prevent interference with sunlight Optional 2
L Lt Ot il e o 1.5 Pedestrian walkway inside complex & Outside pedestrian walkway network | Optional 2 10
1.6 Proximity to public transportation Optional 2
1.7 Bicycle parking space Optional 2
1.8 Proximity to convenient facilities Optional 1
2.1 Energy performance Required 12
2.2 Energy monitoring and management system Optional 2
2. Energy and Environmental Pollution | 2.3 Renewable energies Optional 3 25
2.4 Low carbon energies Optional 1
2.5 Reduce ozon layer depletion and global warming Optional 2
3.1 EPD Optional 4
3.2 Low carbon materials Optional 2
. 3.3 Recycling materials Optional 2
5 LR T 3.4 Non-toxic materials Optional 2 18
3.5 Ratio of green materials Optional 4
3.6 Storage for recyclable materials Required 1
4.1 Rainwater management Optional 5
4.2 Rainwater and groundwater use Optional 4
4. Water Management 4.4 Water efiicient equipment Required 3 10
4.5 Water monitoring Optional 2
5.1 Construction site environmental management plan Optional 2
. 5.2 Operation and management manual Required 2
3. Maintenance 5.3 User manual Optional 2 7
5.4 Green certification information Optional 3
6.1 Green network Optional 2
. . 6.2 Ratio of natural grounds Optional 4
Szt Eari e 6.3 Ratio of ecological areas Required 10 10
6.4 Providing biotopes Optional 4
7.1 Using low VOC (Volatile Organic Compound) emitting products Required 6
7.2 Natural ventilation Optional 2
7.3 Ventilation performance of housing units Optional 2
7.4 Auto temperature adjusting device for each rooms Optional 1
7. Indoor Environment 7.5 Light-weight impact sound block Optional 2 20
7.6 Heavy-weight impact sound block Optional 2
7.7 Partition wall sound insulation Optional 2
7.8 Noise on traffic sound Optional 2
7.9 Restroom plumbing noise Optional 2
Durability - -
Flexibility -
Accommodation of socially vulnerable individuals in housing units - -
Accommodation of socially vulnerable individuals in public spaces - -
Quality of community center and facility space development - -
Daylight availability rate within housing units - -
Home networking and smart home Systems - -
Security and safety content - -
8. Housing Performance Grading Detection and alarm systems - - -
Smoke control systems - -
Fire resistance - -
Horizontal evacuation distance - -
Width of corridors and stairs = =
Evacuation systems - -
Maintenance accessibility for dedicated areas - -
Maintenance accessibility of common areas - -
Additional parking spaces - -
Installation of alternative transportation facilities Bonus 1
Zero energy building Bonus 3
Thermal bridge prevention in building envelope Bonus 1
Conducting life cycle assessment of building Bonus 2
. . Reuse of major structures of existing buildings Bonus 5
ID. Innovative Design -
Reuse of greywater and treated wastewater Bonus 1
Implementation of environmental management at green construction sites Bonus 1
Soil recycling rate Bonus 1
Involvement of green building experts in design Bonus 1
Evaluation through green building planning, design, and review Bonus 3
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Fig. 3. Architect’s role in zero energy building certification process

Table 7. Comparison of G-SEED certification criteria and ZEB
certification criteria

G-SEED

Energy and Environmental Pollution

ZEB Certification Criteria

Item 2.1

Energy Performance

[Method 2] Application of BEER Certification
Score = (Weight) x (Points)

Criteria 1.
BEER 1++ or above

BEER Certification Weight

Grade 1 BEER 1++ or above 1.0

Grade 2 BEER 1+ 0.8

Grade 3 BEER 1 0.6

Grade 4 BEER 2 0.4
Item 2.2 Energy monitoring and Criteria 3.
management system Installation of BEMS or
Score = (Weight) x (Points) Electronic Remote

Energy Monitoring Systems | Weight Metering Systems

Ot 1| ey mansgememt e |19

e 2| i | 3

Grade 3 Grade 4 + Monjloringllhe entire 06

energy usage of public areas
Grade 4 Monitoring the emirn? energy 04
usage of all units
Item 2.3 Renewable Energies Criteria 2.
Score = (Weight) x (Points) Energy Self-Sufficiency
Ratio of Renewable . Rate of 20%
Energy Facility Weight

Grade 1 2.5% or above 1.0

Grade 2 | 2.0% or above but below 2.5% 0.8

Grade 3 | 1.5% or above but below 2.0% 0.6

Grade 4 | 1.0% or above but below 1.5% 0.4
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Table 8. LEED criteria for design phase

Weight Evaluation Items Credit
1P - Integrative Process 1
LEED for Neighborhood Development Location -
Sensitive Land Protection 2
v I High-Priority Site 1
Surrounding Density and Diverse Uses 5
Access to Quality Transit 3
Bicycle Facilities 1
Site Assessment 1
Protect or Restore Habitat 1
< Open Space 1
Rainwater Management 3
Heat Island Reduction 2
Light Pollution Reduction 1

Water Use Reduction -
WE| 11% | Building-Level Water Metering -
Water Use Reduction 10

Minimum Energy Performance -

Fundamental Refrigerant Management -

Optimize Energy Performance 18

EA| 31% | Whole Building Energy Monitoring and Reporting 1

Renewable Energy 5
Enhanced Refrigerant Management 1
Domestic Hot Water Pipe Insulation 1
MR | 12% | Storage and Collection of Recyclables -
Minimum Indoor Air Quality Performance -
Environmental Tabacco Smoke Control -
No Environmental Tabacco Smoke 1
EQ| 15% |Enhanced Indoor Air Quality Strategies 4
Thermal Comfort 1
Daylight and Quality Views 1
Acoustic Performance 2
i P Innovation 5
LEED Accredited Professional 1
RP | 4% |Regional Priority 4

Table 9. Certification levels of LEED
Platinum Gold Silver Certified
Score 40~49 50~59 60~79 80~100

Residential Provider Organization!8)& A #Jsfjof gtct,

ERA = AZ DA (Verify) & LEED Green Rater7} A A2} A|-3-7}
A& Rlota, Al g gE & Q5o Zagt ARES THIsH A%
713HGBCD Y F A& o] 52 A 279 HRx5FH =
= Aok, o]o] Bad AgS FH ok A 7HPreliminary
Rating)’, ZAATEA| AlF A A G 3t A2] AFE Elot= “FA F1F
A7 (Mid-construction Verification Visit)', 57Hd 4 o] F7I2
293 TASS Y 92 HFoH:E A HH(Supplemental
Documentation)’, Z7-ZAMS ZHgt RE AlFo| g5 & 213
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Table 10. Comparison of the certification between Korea and the United
States(U.S)

Korea U.S

Implemented

. . G-SEED, ZEB, BEER
Certification

LEED, LEED Zero

1. Pre-Certification during the

Ceritification|  design phase Final Certification after constru-
Process  |2. Final Certification after const-|ction
ruction
The same criteria are applied to | The different criteria are separa-
Criteria  |both the pre-certification and|tely applied to the design phase
the final certification and the construction phase.
Sequence of | pppp |, 7EB— G-SEED |  LEED — LEED Zero

Certification

Table 11. Comparison of the roles of consultants in Korea and LEED
green raters
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