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ABSTRACT KEYWORD
Purpose: As the need for environmental protection was further emphasized after the outbreak of COVID-19, 12222

DnonxED

Korea submitted the “2050 Long-term low greenhouse gas Emission Development Strategies” and the “2030 ; =
Nationally Determined Contribution” to the UN in October 2021. Accordingly, the greenhouse gas reduction target in gé;sl_f FIES

the building sector has also been greatly raised, and among them, green remodeling of existing buildings is mainly ~A=Z0| L_-1 X|
focused on building energy along with zero energy. To this end, the government adopted the green remodeling project
for public buildings as the key project of building NetZero and Korea NewDeal. This is a green remodeling of existing ~ Green Remodeling
public buildings with a focus on public buildings mainly used by children and the elderly who are vulnerable to ;Z?l;egulldmg
infectious diseases. Method: This study analyzes the construction method applied to reduce carbon emissions through  Byilding Energy
energy design consulting, focusing on 1,065 buildings that are the target of the support project. And, the energy saving
effect of the design consulting is analyzed, and the development direction of the public building green remodeling
project is suggested through this analysis. Results: As a result of regional average energy saving rate analysis through
green remodeling, the overall average energy saving rate was analyzed to be 36.8%. By use, the health center showed
the highest energy saving rate. In the future, green remodeling of public buildings needs to secure a substantial
business plan and quality through business planning and energy design that reflects the characteristics of the building,
and it is necessary to expand support in consideration of the urgency and popularity of the project.
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1 A-I% Table 1. National NDC Target (Unit: million tons of CO:eq)
Current NDC Updated NDC
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Category . (Reduction rate (Reduction rate
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=y — — = o]= D i 536.1 436.6
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Table 2. Public Building Green Remodeling Business Overview

Classification Business Plan Support

Project name | Public Building Green Remodeling

Institution in
charge

Ministry of Land, Infrastructure and Transport /
Green Remodeling Center

Support for project cost to improve energy
performance and living environment of existing
public buildings (matching fund)

Public Daycare Center, Public Health Center,
Public Health and Medical Institution

About 330 billion won per year

(government subsidy 227.6 billion won)
(Seoul-government agency-public institution) 50%
of green remodeling cost

(the rest) 70% of green remodeling cost

Purpose

Target

Budget

Support
amount

(D Preliminary investigation and selection of
project targets

@ Application for government funding and grant
of project expenses for selected project targets

@ Provision of preliminary investigation and
consulting result reports to project target
organizations

@ Project execution and management of project
target organizations (design and construction)

Process

(® Business performance management (monitoring)
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Table 3. Subjects and Scope of Study

Classification Description

1,065 buildings subject to preliminary research on

Subject green remodeling of public buildings in 2021 (Public
Daycare Center, Public Health Center, Public Health
and Medical Institution)

Qualify Public buildings more than 10 years after approval
for use (approval for use before January 1, 2012)

Scope of A Preliminary research and Analysis of Consulting

Study Results for Green Remodeling of 1,065 Buildings
Building information collection, field studies,

Contents project cost review, structural safety review, and
energy consulting

Table 4. Research Flow Chart

‘ Field Survey & Analysis |
+

Existing building
status evaluation l

Survey analysis for building officials |
!

| Deriving the priority of green remodeling reflecting the survey results |
!

| Public Building Green Remodeling Design Consulting |
!

l Technical analysis applied to consulting |

+

Consulting
result analysis l

Energy saving rate analysis |

!

| Conclusion and Implications |
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Table 5. Existing Building Energy Efficiency Evaluation Standard

Classification Evaluation Standard
Good Less than 3 years
Windows | Average | More than 3 years and Less than 10 years
Defect | Breakdown, Airtightness Degradation, etc.
Good Maintain legal building energy standards
Insulation Average | Energy reinforcement work after completion
Missing insulation or Insulation Performance
Defect .
Degradation
Good No interior finish flaws
Interior Replaceable with contamination of finishing
. Average .
finish materials, etc.
Defect | Repair work required due to damage, etc.
Good Less than 3 years
HVAC Average | More than 3 years and Less than 10 years
Defect | More than 10 years
Good LED lighting installation rate 100%
Light Average | LED lighting installation rate 30%
Defect | LED lighting installation rate less than 30%
(%) m Good M Average M Defect
100
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Fig. 1. Analysis Result of Level of Deterioration of the Building
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Table 6. Building Officials and User Satisfaction Investigation

Classification Contents

Identify indoor environment status and set
priorities of green remodeling

Building officials and Users 1831 (full-time workers)

Purpose

Target

Indoor Environment Satisfaction Survey for Public

estionnaire oy
Qu Buildings

I tigati 1 . .
fveshigaon Building officials and User Interview Survey

methods
Result Y(Points by item * Number of respondents by item)
Analysis / Total number of respondents

(©2022. Korea Institute of Ecological Architecture and Environment all rights reserved. 21
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Table 7. Satisfaction Survey Rating Scale
Point 7 6 5 4 3 2 1
Satisfaction Extremely Very . . . L Very Not at All
Level Satisfied Satisfied Slightly Satisfied Neutral Stightly Dissatisfied Dissatisfied Satisfied
Table 8. Satisfaction Survey Results o
Classification Results o L
ifi
Satisfaction Level Point ig )
71.3%
Whole Slightly Dissatisfied 3.80 70
Thermal Season o0 47.0%
Environment Winter Slightly Dissatisfied 3.54 :g
Summer Slightly Dissatisfied 3.79 30 27.1%
Indoor Winter Slightly Dissatisfied 3.81 fg
Humidity Summer Slightly Dissatisfied 3.81 0
i & : 3 & 3
Indoorv Air Whole Neutral 420 o 5909 'q&q,o ;‘{;& qs‘éq
Quality Season e ‘\g‘ &0\ & o
& > & &
Sound Whole Neutral 4.14 & & & & &°
Environment Season 8 8‘“\ & e"‘
&
Luminous Whole & N
. Neutral 4.48 B
Environment Season
Fig. 2. Priority of Energy Performance Improvement Construction
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Z3.81) oz ZA et Aol BA glo] AUl =7t Aol 4% .
Qo] sfotslgle}, LABAT AUGE FZo] B o BHE0 100
2 Uehtid), o]det ol Ao L4ES 2sHE HaF o0
80
59 A7t 2eko 2 Uet Ag7} Aot dulg e B o
0.2 T2 M A2 el Ao setlglch o0
50
1] 1371, 8, e 55 wEgEos v © e s0e%
wom, 5] Y59 B¢ BHErEolA 7 w2 Haedd 448= 30 19.7%
_ ~ 20
UhERdTt ol2igt olf E} Bl vl 27 FAPE ol o] 0 l o4%  9.2%
AN o] Bl thEos gaEoln, Teit A4 4EaEe 0
= oFz}En} Erzo olA HAA o & & S & &
is) 27 B HEpE o et ofgold, B4, 9 o & & < &
. -~
2449 iTEoﬂ S AHg o] el £ 02 sersisict & & & e &
&
&5 & @&
K3
23. Az 27 o
= = 25 A5 A =
AEE Pk dFB7et AR HEE AR 2AL At B o Fig. 3. Priority of Subsidiary Construction Related to Green Remodeling
A3} 57} 7 B A2 A, AR ] S| 714 A0 7H
s A= 3 pER=! 2 2315} A3 O T
A o] A FAe] o Ao Uehdth T3 2H R o] 71 of o }i—?—g”—‘?i ]jz 7}9}} a—v—Z\_/\EE S %;’f - /1\3}‘: Flgi. Z.Q:r
B Z+o L Bt oI AL A AL X}E T
A2 slotsglon, WAL AREAE agRtet e A A A e
- Sl o 7 Lo Ao H o .
s S e ggel wssses g uss s U8 SRR T EE A SO SO
- _ _ _ kel Al 1=
et o2 A%E FEAE B T AR AU T F J%;Zl duD £FAUD ARG Al o= FARAT =
= AEEA AT ol QAT A2 ek, s . ,
ERE A sol G AR dou A5E wAEE B
_ R4 &= AZE A o Q3 271 2AF RO 2 TS Fig,
3. Jzla|nuS oI5t ofjA| MAZAE St LﬁfﬁP%Oﬂ 4 T;Po I &5 E?;LFlg
30142} 2ol W4-gAE 14 g e et WA o
Falodal O A0 T Aok A5o] GE9eH AAHE 7lefaolER 7 W] Aol
3.1. :]-\__aE-éo TL_IL_H EE Lo =10 = 1 gl ° —
T A0 £EF0H o|es F7HEA RS Wdstel Tele)
ShA] stofRt ST S AU Aol vAA Avie nEe AAANES At
7 AEZAE St 33 5s 2d Rdo] B et AL
§ SHe9E BESFA Ak 24 EASEY QAR 30 FBAZE JDeRdY ofuix] AADAY 5P
wEAL Aol mhE Al S ekl B35 e 1Y RYd 1,06570%-2] AP ZRALSL DB ZALE £3H5F A A L4498 A
) [ Qe 2r3ME oH w2 T TIE T
Aol ZE2H Y7 E2E s 6 Yz A Ao 3l B _ o
F99 S8 AR LS Hnetell6] WA BS AN TR g 2 pzmuz oy ABARS SRS 240
=5 25k

22 KIEAE Journal, Vol. 22, No. 5, Oct. 2022



. O|)é|-

Ho

W2 U UK 24 Rl W R WK 24 )

|I..||| .

I EEEEEEEEEE

[EEEEEEEEEEE

BUNIN B4E R 2R

<to be>
Fig. 4. Example of Green Remodeling Consulting Result using ECO2-OD
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Table 9. Analysis Result of Energy Saving through Green Remodeling
of Public Buildings

Public Public Public Health
Classification Day Care Health and Medical
Center Center Institution
Number of buildings 520 490 55
Total Average 493.7 396.2 10,091.97
Floor Area
(1) Total 256,732.7 194,125.2 555,058.3
Average energy 30.1 458 203
saving rate (%)
mmm Number of Building === Average energy saving rate(%)
1200 100
1065 %0
1000 30
200 70
54.3% 60
600 40.2%,/'\‘\ 50
32.3%_-—"’ \éf'_a?_-_ 40
400 250% __--" 20
20.4% R 272 241
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Fig. 5. Analysis of Energy Saving Rate by Region

Table 10. Analysis of Energy Saving Rate by Region

Region Number of | Total Floor | Average energy
g buildings Area (m) saving rate (%)
Seoul 113 137,418 20.4
Gyeonggi-Incheon 202 291,093 25.0
Gangwon 106 80,553 323
Chungcheong 131 116,209 40.2
Jeolla-Jeju 272 154,507 54.3
Gyeongsang 241 226,136 35.0
Total 1,065 1,005,916 36.8
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Fig. 6. Energy Saving Rate by Building Use
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Fig. 7. Energy Saving Rate by Public Day Care Center
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