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Introduction I1. Scenario Structure and Building Archetype Data

= In this study, the following scenario structures were created based on Passive and Active House Technologies.
= As the international awareness of the climate crisis grows, each countries are striving to achieve the long-term Subsequently, building archetype data corresponding to these scenarios were input into the CEA model for analysis.
goals of the Paris Agreement through their ‘Nationally Determined Contributions’ (NDCs). Among them, operations of Active House - o .
buildings account for 26% of global energy-related emissions. Therefore, it is necessary to reduce GHG emissions oo e ! e ponmitorce rntonce
from the building sector to achieve global carbon neutrality. eatpurnp Sysiem passive House o™ | o L oow Lo | oow Lo [ oo f o [ o o
= |n the case of South Korea, over 75% of buildings are more than 15 years old, so it is essential to reduce GHG M s o o o oz 0t

x Bulldmg Archetype Dataset

emissions by improving energy efficiency of existing buildings. In particular, Apartments built in the 1990s, when pre—— ) - = ) — I»ei'n"f”” Im;‘\’“ Ipmf\‘" [
the construction of large-scale residential areas was active due to population growth, accounted for 34% of all _{ Present H window | Er°" """’“""“H Passive House ]" e e T e P L
apartments. In the 2020s, as they are aging and approaching the end of their replacement life, it is essential to 4 Building Archetype Scenario Strucure T |.f;m |p;m Jremm o Jresmma 53] 4 Building Archetype Scenario
remodel and reconstruct them by introducing GHG reduction measures. ll, Typical Meteorological Year Data o mnne 7P Jr T Tewmeoy ]t

= Therefore, this study estimates the greenhouse gas reduction potential in order to forecast the effectiveness of = For this study, TMY (Typical Meteorological Year) data in EPW file format for the Seongnam region (2007~2021) from
applying greenhouse gas reduction measures in old apartment complexes. In addition, considering the change in Lawrie, L & Crawley, D (2022), made available as open-source, was utilized. Additionally, temperature data for SSP
building energy demand due to climate change, we considered the change in the effectiveness of GHG reduction scenarios provided by the KMA were used to construct TMY data for the years 2030 and 2050,

measures and the change in potential volume due to climate change in the future.

= What is the Greenhouse Gas Reduction Potential of applying GHG Mitigation Measures in an Aging Apartment

P o1 GssSes) - 2050 5P soisses . - - .
COmpleX : A Dry-bulb Temperatures in January for TMY and Scenario Data at Seongnam City (Unit : °C) A Dry-bulb Temperatures in August for TMY and Scenario Data at Seongnam City (Unit : °C)

= How much does the effectiveness and reduction potential of GHG reduction measures change with climate change? "
Results and Conclusion
Process and Study Area

e
35000 20000 : fgggg :
| . Process 11, Study Area = This study chose Parktown 3 o . .
. . S & < 3 & &£ &
Setting of Greenhouse Gas Reduction Measures Scenarios  Location of Seongnam-City Apartment, situated in Bundang-gu, 26000 2 2 w“'”“g @@65 w&“Q «&@6 wé’ha
¢ Seongnam-si, Gyeonggi-do, as the 20000 —s . §ESzsd = e Tots ety demnd———Tota ¢ e Total ety domand—=-Tot! coling demand
Establishment of a Input Data Set H H 8 888 Rgggys 2 oo —Total Heating Demar ~Total Heating Demand ~=~Total Hotwater Demand
r 5 o dESIgn.ated area.for assessing the s BESLELF hd § 2 § = g 2888 A Estimated En; ‘use ;nirgy De:.ana by SSP Scenario in Sludy Area in Bundang Newtown (Unit : MWh/yr)
Compilation of TMY (Typical Meteorological Year) Data for Climate Change Scenarios (S5P1, S “a g SF Boo g
e potential reduction effects of S3E38R E8%B.u -
) greenhouse gas emission measures 10000 $38848 = Greenhouse gas reduction measures notably impact building
Compilation of Building Archetype Data for Each Scenario > ~ | in aging apartment complexes 5000 I I II III ﬁé heating energy demand. Without these measures, heating energy
‘$- [ .:= Parktown Apartment isa COmpleX ® ol electricity demand  Total cooling demand  Total Heating Demand  Total Hotwater Demand demand is 37’124 MWh/year' In ContraSt’ the Passive House
Estimation of Greenhouse Gas Reduction Potential Q) 3 )9/ . A 22020100 Present 2020401 Window approach reduces it to about 7,862.69 MWh/year, a 78.8%
21 constructed in the 1990s, making it duction. Introducing the Heat longside furth
v o to th tential d df asiumsﬁj Er?d-use Energy Demand by GHG Reduction measures in Study Area in Bundang Newtown reduces heating energy demand to around 1255678 MWh/year’
Estimation of Carbon Emissions by End-use Energy for Different Reduction Measures and : AN N 0 the potential demand ror e 4 achieving a reduction of about 96%.

Climate Change Scenarios

; reconstruction or renovation. . . . .
Seontoam iy (areton ety "™ = End-use energy demand changes according to the SSP scenarios. Heating energy demand decreases by 19.3% in

2050 under SSP1 and by 21.5% under SSP5. Conversely, Cooling energy demand increases by 47.2% under SSP1 and

= Carbon emissions also vary based on climate change scenarios and building archetype scenarios. The graph below
1. Buildng Energy Modeling mmmiﬂlﬂlustrates calculated carbon emissions for each scenario.

= To determine the potential reduction of greenhouse gas emissions, we estimated the energy g 15000000
1

[ |
- N 4 : h §§ City Energy Analyst . B B B [ [ [ [ ]
demand for each reduction measure according to end-use categories using the UEBM model. X 10000000
Then, this estimated energy demand was employed to calculate greenhouse gas emissions. ST ——————— So00000
= For the energy consumption estimation, we utilized the City Energy Analyst (CEA) tool, a one o0 * = .

the Urban Bu"ding Energy Model (UBEM)~ CEA is an open_source Simu[ation_based too[ that el [ == 2020 2050SSP1 2050SSP5 2020 2050SSP1  2050SSP5 2020 2050SSP1 2050SSP5 2020 2050SSP1 2050SSP5 2020 2050SSP1 2050SSP5 2020 2050SSP1 2050SSP5
optimizes urban energy systems by considering design options and energy infrastructure P O presert HER o reen Remodelng P House Hestzare PHowse Min Heatoure
effects at the city level. By 2COZ clec.ton COZgaston % CO2 heat ton
= To estimate energy demand for the Study Area using the CEA model, the Demand module musi _
be activated. This module requires building data, weather data, and technical specifications. Acknowledgements
Building data includes location-related details and simplified building characteristics like . X | This work was supported by the Korea Environment Industry & Technology Institute (KEITI) through the Climate Change
height, floor area, construction year, window-to-wall ratio, and usage. R&D Project for New Climate Regime, funded by Korea Ministry of Environment (MOE; ) (RS-2023-00218794).
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