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※ Source: Dongascience, 「[Premium Report] Why are poor countries more vulnerable to climate change?  2022.04. ※ Source : Kukmin Ilbo, 「’Abnormal Climate’ impacts for the poor and poor countries」, 2021.08.

Why are poor countries more vulnerable to climate change?

Even within the countries, the level of impact from heatwaves 
varies according to the gap between the rich and the poor



Technology to adapt to climate change Technology to mitigate climate change

Climate Change 
Adaptation

Greenhouse Gas Reduction&

Net Zero Source Energy Housing Complex & CITYin Korea

Adaptation & Mitigation

Adaptation & Mitigation
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※ Source: Worldwatch Institute
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Comparison of Carbon-Neutral Cities with or without Practical Strategies

00City Existing Plan for GHG 
Emission Sector 

00City GHG Reduction Sector

Estimation of National Greenhouse Gas Inventory Prediction of carbon emissions by implementation strategy

(existing) (planned)[Declaration of Carbon Neutrality by 2050]

Before After

PUBLIC BUILDING:
(Certification of  Zero Energy Building)

ZEB: 3rd Grade)

PRIVATE BUILDING:
(Certification of  Zero Energy Building

ZEB: 5th Grade)

* Carbon emission in building and infrastructure are based on energy usage in Saemangeum Smart Waterfront City Energy Usage Plan (2021.12.) 

Building

Infrastructure Transportation

Building

Infrastructure Transportation
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1.NET-ZERO SITE ENERGY (NET-ZERO Final Energy)

2.NET-ZERO SOURCE ENERGY (NET-ZERO Primary Energy)

3.NET-ZERO EMISSION (NET-ZERO CO2)

4.NET-ZERO ENERGY COSTS (NET-ZERO Energy Costs)

Net Zero Energy Building Definitions

Source: Torcellini, p., et al., “Zero Energy Buildings: A critical Look at the Definition” (Conference pager, NREL/CP-550-39833,2006
Source: Myoungju Lee, 2017, , MasilWIDE 

State Responsibilities
Duty of the Governments and the public

• NET-ZERO SOURCE ENERGY 
NET-ZERO Primary Energy 

• NET-ZERO EMISSION
NET-ZERO CO2

Hopes of the People

Demand of Homeowners

• NET-ZERO SITE ENERGY
NET-ZERO Final Energy

)

• NET-ZERO ENERGY COSTS
NET-ZERO Energy Costs
( )
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R&D project in 2012 by Ministry  of Land, Infrastructure and Transport in Korea
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The 1st Zero Energy Housing Complex in Korea, Nowon EZ House

Source: IT & Zero Energy Architecture Center & ZED Architects (www.ized.co.kr)

•Pre-planning 2012, Planning 2013.10~2015.10. Completed 2017.11

Mockup House
Finished 2014

121Net Zero Source Energy
Housing Complex
Finished 2017
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Zero Energy Experience House (2014) – Mockup House

Location: On the grounds of the park, 251-8 Hagye-dong, Nowon-gu, Seoul 

Building size: two floor above ground

Total FL Area: 82.03 ㎡ Building Area: 55.06㎡
Main Construction Materials: Triple glazing system window, Heat recovery ventilation system, 

Brick Tile

Solar Power Generation: 7.5kW installed
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Measuring 
Solar Power 
Production

Monitoring System of EZ HOUSE      Monitored for 4 years (2018-2021)

•Energy independence rate of 93% (Heating, cooling, hot water, ventilation and lighting) (4 years average)

▶ Measurement of both household energy consumption and renewable energy production▶ The application of AMI measuring equipment enables remote inspection, 
so, the residential household management efficiency of the complex is high▶ Measurement points are approximately 2,400 and large amounts of data are produced
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Nowon EZ House_ the 1st Zero Energy Housing Complex

[Definition of Net-Zero primary Energy NOWON EZ HOUSE]
A more concrete definition of the Nowon Complex is that energy needs for heating, cooling, hot water, ventilation, and light, from the entire
household in the Complex would be fulfilled by renewable energy, which also has produced within the complex.

If additional energy is needed, energy is received from the grid, and the leftover is returned. Net zero is calculated by offsetting the total annual
energy consumption with the energy produced via renewable energy sources at a primary energy level. (Lee, 2017).

Source: Myoungju Lee, 2017, , MasilWIDE 
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$ 1 /(unit.day) energy cost inc. cooking & Pubic

“Energy ever follows Building envelope” Prof. Ph.D. Myoungju Lee 2018

Clean Energy

technology

5

Total Energy Cost
(Mar.2018 ~ DEC.2021)

How to achieve ZERO?

Highly efficient 

equipment
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SOUTH KOREA

Purpose Of Design Elementary Technologies Techniques Contents

Heat Loss 

Protection 

from

Conductive Heat

Heat Insulation Inside/Outside Insulation

Heat Insulation of 

Building Envelope

(Thermal Transmittance)

Direct Outside Air

Indirect Outside Air

Floor (Indirect, Floor Heating)

Roof (Direct Outside Air)

Side Wall

Heat Bridge Cut-Off
Apply Heat Bridge Cut-Off

in Each Part

Windows and Doors Insulation 

(Thermal Transmittance)

Window

Glass Insulation

DoorWindow

Frame

Heat Loss Protection

from Air Tightening
Airtight Performance

Ventilation Heat 

Recovery System
Waste Heat Recovery Ventilation

Equipment Efficiency,

Distribution Loss

Control the

Solar Energy

Awning, outside Blinde

(Cooling Load Reduction)

Application Status

Of External Blind

Source: Prof. Ph.D. Myoungju Lee, Application Techniques on the First Zero Energy Housing Complex 
in Nowon District, Korea, Passivhaus Conference 2018, München, Germany

Zero Energy Housing Complex 

minimized the heat loss using 

passive elementary technologies 

in each physical phenomenon and 

maximized heat gain from Solar 

energy and internal heat gain
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Clean Indoor Air Quality
Strengthen the air tightness blocks the inflow of 

external polluted air but provides fresh air through 

the Heat Recovery Ventilation System with HEPA filter*

HEPA FILTER H13

In
d

o
o

r A
ir Q

u
a

lity

exhaust

supply

supply area

exhaust area

silencer

Air flow regulator
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Power Generation 

Consumption 

Power Generation 

Consumption 

Power Generation 

Consumption 

Power Generation 

Consumption 

Power Generation 

Consumption 

Power Generation 

Consumption 
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The Certificate acquisition on Nowon Energy Zero Housing Complex

Nowon EZ house Building Unit 102

German Passive House Certificate

Energy Efficiency Level

Certified 1+++

Green Building Certificate

The Highest Grade Certified

Living Environment without Any Obstacles 

Superior Grade Pre-Certified
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1. Effects of Mechanical ventilation on indoor  air quality ….
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Ah-YoungLima MiryoungYoona Eun-HyeKima Hyun-AhKimb Myoung JuLeeb Hae-KwanCheonga

2. Field-Based longitudinal study design for measuring …

The indoor temperature/humidity, which is

related to the comfort perceived by residents,

remained relatively constant throughout the

year in the zero-energy house compared to

the general house.

In particular, the zero-energy house

maintained lower temperature/humidity in

summer and higher temperature/humidity in

winter than general houses.

A high indoor ventilation rate is known to lower

the risk of allergic symptoms. In this study,

when gender, age, and medical history were

adjusted, the incidence of allergic rhinitis and

atopic dermatitis symptoms in children in zero-

energy houses was lower than in general

houses.

https://www.sciencedirect.com/science/article/abs/pii/S0048969721023950?via%3Dihub#!
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Nowon EZ House_ Net Zero Source Energy (Heating, Cooling, Lighting, Ventilation, Hot water)
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Comparison of Monthly Average Energy Cost of Nowon EZ House(2018.3. VS. 2021.12)

Improving the Quality of Life at Minimal Cost

Average energy cost paid by 

each household over 4 years

KWR 1,379/Day 

KWR 42,179/Month

• August 2020: Solar power generation is reduced by nearly 30% than expected due to 

prolonged rainy season

• January 2021: Increase in heating usage due to severe cold

PeriodPeriod
Energy cost paid per household (KRW)

Annual Average Monthly Average Daily Average

Year 1 (2018.03~2019.02) 469,502 39,125 1,286

Year 2 (2019.03~2020.02) 532,193 44,349 1,458

Year 3 (2020.03~2021.02) 551,351 45,946 1,507

Year 4 (2021.03~2021.12 451,893 45,189 1,463

※ Source: Nowon EZ House Management Office
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Relationship between Electricity Usage and Solar Power Generation in EZ HOUSE

58 %

239 kWh/
(Month 〮 Household)

288 kWh/
(Month 〮 Household)

▶ At the time of design, solar modules were installed at an average capacity of 3 [kW/generation] per household (3 kW/generation with a 35-degree slope * 121 generations = 363 kW)▶ Average monthly power usage per household for 3 years is 239 kWh/(monthly generation)▶ Solar power is distributed per household at 288 kWh/month, slightly more than the generation's power consumption (power that can zero out five generations of energy)
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• Building energy efficiency rating 1++ or higher

• Energy Independence Rate(%) = The amount of primary energy production (kWh/㎡yr)
/the amount of consumption of primary energy (kWh/㎡yr)X 100(%)

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

≤, > ≤, >

Energy EfficiencyRating Certification of Building Certification of  Zero Energy Building

Roadmap of Certification of Zero Energy Buildings in Korea

PUBLIC

PRIVATE

2020 2023 2024 2025

More than 1,000㎡
(ZEB Grade 5)

500 m² or more
(ZEB Grade 5)

ZEB Grade 4
500 m² or more
(ZEB Grade 4)

- - -
More than 1,000㎡

(ZEB Grade 5)

2030

500 m² or more
(ZEB Grade 3)

500 m² or more
(ZEB Grade 5)

Public Rental Housing 
(ZEB Grade 5)

Private Flat/Apartment
(ZEB Grade 5)

Seoul - -
Mandatory zero-energy 
buildings for new private 

buildings 

2050

All buildings
(ZEB Grade 1)

All buildings
(ZEB Grade 1)

M
O
L
T

Current standard of  existing  public building’s energy efficiency 

• Pre-certification: approval of energy efficiency rating based on design document
assessment

• Certification: Energy efficiency rating certified based on the pre-certification and on-site
inspection
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Goal Setting and How to Do it Well by 2030?

NEARLY-ZERO SOURCE ENERGY
(Quasi-Zero Primary Energy)- Certification System of Korea

8 Energy of the Building

(Heating, cooling, hot water, ventilation, 
lighting) + household appliances, cooking, 
and public electricity)
Energy Independence Rate 100%

5 Energy of the Building

(Heating, cooling, hot water, ventilation and 
lighting) 
Energy Independence Rate 100%

5 Energy of the Building

(Heating, cooling, hot water, ventilation and 
lighting) 
Energy Independence Rate 20%

NET-ZERO EMISSION

ZERO CARBON READY BUILDING @IEA
(Including embedded GHG emissions) 

NET-ZERO FINAL ENERGY 5->8

NET-ZERO SOURCE ENERGY
(Net-Zero Primary Energy) : NOWON EZ HOUSE

NET-ZERO ENERGY COSTS

https://www.designingbuildings.co.uk/wiki/Zero-carbon-ready_building

https://www.archdaily.com/

[Zero-carbon-ready building]

In the 'Roadmap for the Global Energy Sector' published by the International Energy Agency in
May 2021, By 2050, Net Zero means as 'a supply of energy that uses renewable energy directly
with high energy efficiency or that can be completely decarbonized, such as electricity or district
heating'.

CARBON NEUTRAL BUILDING: 8
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Buildings can serve as energy producers and consumers through energy platforms
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Design : ZED architects Co., Ltd.



peace

Utilizing Off-Site policy & Energy Furniture 

Design : ZED architects Co., Ltd.
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Design : ZED architects Co., Ltd.

Location: Upper part of truss, Imjingang(river) steel bridge

Scale: (Roof) Approx. 365kW

(Exterior) Approx. 230kW



peace

https://passivehouse.com/ http://climateaction-korea.eu

Passive House Institute Climate Action – Korea and EU Academic times
https://academictimes.com

PROMOTION of NOWON EZ HOUSE

http://mission-innovation.net/2020/06/11/champions-corner-myoungju-lee-paving-the-way-for-zero-energy-buildings/
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Thank you

mylovezed@gmail.com, www.ized.co.kr

Prof. Ph.D. Architektin. Myoungju LEE
Chief, IT & Zero Energy Architecture Center, Myongji University

Founder & Partner Architect, ZED architects Co., Ltd.

The 1st Mission Innovation Champion


