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24
1.6

Credit
3.2

Installation of rainwater storage tank
Tank volume > Building area(m?) x 0.03(m)
Tank volume > Building area(m?) x 0.02(m)
Tank volume > Building area(m?) x 0.01(m)
Tank volume > Building area(m?) x 0.005(m)

3 Credit criteria for rainwater harvesting system in G-SEED
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3% 4 Factors for evaluating the performance of rainwater harvesting

system
Factor Equation Reference
) Kim et al., 2014,
Rainwater ]
o ) > Quupt / 2Qint X Mwamila et al., 2016;
Utilization Ratio
100 Han & Nguyen, 2018;
(RUR)
Bak et al., 2020;
Fewkes et al. ,2000;
Water Saving Palla et al., 2011,
L. Zqup,t / ZQutilization,t
Efficiency 100 Mun & Han, 2012;
X
(WSE) Ward et al., 2012;
Steffen et al. 2013;
Imteazet al., 2011;
Reliability Karim et al., 2015;
(N-U) / N x 100
(Re) Zhang et al.,2018;
Shokatiet al., 2019;
Cycle Number Mun & Han, 2012;
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(CN) Kim et al., 2014
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1% 13 The average regional GHG intensity considering a period
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3% 9 GHG reduction and rainwater utilization in accordance with RUR range

under the proposed evaluation system

Rainwater utilization GHG reduction
RUR range 5
(m”/yr) (kgCOzeq/yT)
10096 1.04A 0.20A
> 90% > 0.94A > (0.18A
> 80% > 0.83A > 0.16A
> 70% > (0.73A > 0.14A
> 60% > 0.62A > 0.12A
> 50% > 0.52A > 0.10A
> 40% > 0.42A > (0.08A
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1% 14 The number of rainwater

harvesting systems based on the location
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19 15 Features of the existing rainwater harvesting systems
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3t 12 The water quality parameters observed for rainwater harvesting

systems installed in Korea

o Total .
Turbidity ) E.coli
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Abstract

Improvement of the G-SEED to
Enhance Rainwater Utilization
and Reduce Greenhouse Gas

Emissions

Jin Park

Dept. of Civil and Environmental Engineering
College of Engineering

The Graduate School

Seoul National University

As the Greenhouse Gas (GHG) Emission Reduction Goal by 37% in
2030 and the 2050 Carbon Neutral Declaration, reduction of GHG
emissions 1S emerging as an important domestic task. Meanwhile, the
domestic GHG emission is increasing every year. Especially, the GHG
emission in the building sector accounts for about 20% of the total

emission. Therefore, the reduction from this sector is greatly required.

The Green Building Certification System (G-SEED) has been
implemented based on the Green Building Construction Support Act

,58,



for the GHG emission reduction at the building and the green
building expansion. However, the rainwater harvesting (RWH)
system, which is evaluated in the certification item of rainwater and
runoff groundwater utilization, has limitations that it cannot evaluate
the performance quantitatively because the rainwater tank capacity is
just applied as an evaluation factor and that the regulations on
maintenance are insufficient. Hence, this research derived the
problems by analyzing the standards for evaluation, design, and
maintenance related to the RWH system of the G-SEED and

proposed methods to improve them.

Firstly, the RSUD model which is the daily water balance model, and
RUR and WSE are selected as evaluation factors to evaluate the
performance of the RWH system and proposed the design factors for
multi-purposed RWH system. Also, the evaluation criteria for new,
existing, and remodeled buildings is proposed. To analyze the GHG
emission reduction effects according to the rainwater utilization, the
GHG intensity is calculated based on the year and the region. Current
G-SEED evaluation criteria and the proposed criteria are compared
using the case studies. Lastly, the design criteria for the treatment
facility to satisfy the rainwater quality standard and water quality
and quantity monitoring standards are proposed for the performance
management of the RWH system. As a result, it is confirmed that it
can be assigned points differently depending on the environmental
performance of the RWH system and that the facilities can be
operated stably compared to the current green building certification

system.

To utilize the rainwater as an alternative water resource in response

,59,
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the climate change and to accomplish the national GHG reduction
goal, not only RWH system installation but also the performance
maintenance by regular and in-depth evaluation of design and
management factors i1s important. Therefore, this research will
contribute to improving the RWH system evaluation factor of the
G-SEED as a solid basic study.

keywords : rainwater utilization, greenhouse gas (GHG)
emission reduction, Green Building Certification System
(G-SEED), rainwater harvesting (RWIH) system, performance

evaluation, maintenance
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