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ABSTRACT

Development of decision—-making support program for green
remodeling of city scale based on ECO2-0D energy

per formance

Park Jung Eun

Advisor : Prof. Taeyon Hwang, Ph.D
Depar tment of Architectural Engineering,
Graduate School of Chosun University

Key words : Green remodeling, ECO2 simulation, decision-making support program, city scale

According to the ‘2050 Carbon neutral strategy of the Republic of Korea , the
Green Remodeling(GR) business is being crucial. However, green remodeling adoption
rate is decreasing recently. The reasons is that GR business feasibility assessment
is not carried out properly before the GR project. The evaluation criteria for GR
business feasibility assessment is energy consumption reduction and greenhouse gas
reduction rates. In general, energy simulation is widely used to check the energy
saving rate. Energy simulation require a lot of program techniques and data analysis
abilities. Also, there are problems to make a city scale energy simulation because of
increasing old buildings and expansion GR business. Therefore, this study evaluates
the decision-making of the city scale GR projects quantitatively; develops a program
that can calculate energy savings and greenhouse gas savings.

First, the decision—making program inputs building information on building register.
Next, GR improvement elements (Passive, Active, and Renewable) enter the in Lv3 to
Lvb, GR application result is designed to appear on the Excel dashboard. The
development process was carried out in six stages, with the 1st stage 'Set User Input
Value Criteria', the 2nd stage 'Base Model Development', the 3rd stage 'EC02-0D
Program Variable Extraction', the 4th stage 'Development of Reduction Rate Trend
Line', the 5th stage 'Excel Data Base' and the 6stage 'User Interface Design'.

The decision—making program is conducted two significance evaluations such as real
energy consumption and ECO-2 OD program result. As a result, it shows 36% error rate
in real energy consumption. It was expected that there are different the definition
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of primary energy consumption and real energy consumption. On the other hand, it was
analyzed that the error rate of the comparative evaluation of the EC02-OD program was
about 6%, and the error rate of the comparative evaluation of the ECO2-0D program was
relatively small because both the EC02-0D program and the decision support program
applied the evaluation criteria. Although there was an error that the error rate was
large in the comparative evaluation of actual usage, it was judged that the EC02-0D
program used for actual energy performance evaluation and the error rate were around
10%, proving its validity as a simple evaluation tool.

The "City-level Green Remodeling Decision Support Program" can calculate green
remodel ing energy performance and CO2 emissions for the entire target building,

purpose, and section. So it is expected highly useful as an decision-making program
at the beginning of the green remodeling project.
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oladz}k

AAF Data Base list

H 718X
ACTIVE ACTIVE Z3t
BUIT gup e gun 3as TEIYY guw ssoun wus FYPYT gup ssoun mas PIYT oup s wuo wus zewsw o wun wEs ANSRae¥ BRwhm2y) TR
g 24 saY ang -
s 0 owes M3 o1 o oma M3 ams o awme 248 o 0 1w om0 ool 9 Er—
INY 518 o 0.9224 MY 518 0 0.8941 AY 4235 0 09224 MY 93 o 1.0009 8~20 14 o 0.8409 93.95 5279 3598
DAY 5.18 0 09224 DAY 518 0 08941 ENY 4235 ] 09224 DAY 93 0 1.0009 8~20 14 0 08409 106.09 59.61 3598
INY 518 [ 0.9224 MY 518 0 08941 A 4235 0 09224 INY 93 o 1.0009 8~20 14 0 08409 106.09 59.61 3598
INY 518 0 09224 DAY 518 0 08941 FAY 4235 0 09224 DAY 93 o 1.0009 8~20 14 0 08409 106.09 59.61 3598
INY 518 o 0.9224 DAY 518 0 08941 FAY 4235 0 09224 INY 93 o 1.0009 8~20 14 o 08409 106.09 5961 3598
INY 518 0 0.9224 MY 518 0 08941 MY 4235 0 09224 INY 93 o 1.0009 8~20 14 o 0.8409 106.09 5961 3598
INY 518 [ 09224 MY 518 0 08941 MY 4235 0 09224 INY 93 o 1.0009 8~20 14 0 08409 9395 5279 3598
PASSIVE PASSIVE 1}
QEpifiaE U HTYH  WAS FDMMSE AU YA FUR  HiE/XINMSE AU AN HUR | PHE F 20%(kwh/m2*yr) HA(kwh/m2*yr) BAB(%)
B 02 0 1.001 HAE 085 0o 10276 MY 0.155 0 1.0070 1716367 59367 36
AR 02 0 1.001 TAE 085 0o 1026 FAY 0.155 0 1.0070 1519974 -5.2574 36
B 02 0 1.001 TAE 085 0o 10276 BNY 0.155 0 1.0070 1519974 52574 36
A 02 0 1.001 AE 085 0 1026 MY 0.155 0 1.0070 1716367 -5.9367 36
SAY 02 0 1.001 HAE 08 0o 10276 SANY 0.155 0 1.0070 1716367 -5.9367 36
A 02 0 1.001 TAE 085 0o 10276 MY 0.155 0 1.0070 1716367 -5.9367 36
A 02 0 1.001 TAE 085 0 10276 SAY 0.155 0 1.0070 1716367 -5.9367 36
Y 02 0 1.001 TAE 085 0o 10276 SANY 0.155 0 1.0070 1716367 -5.9367 36
AR 02 0 1.001 WAE 085 0o 10276 BANY 0.155 0 1.0070 1519974 52574 36
P+A+RE2 = i} CO2HiZEZHtCO2eq/m2*yr) ofyx| ES2SSH
P+A+R M8 £ 29%Hkwh/m2*yr) HZHkwh/m?*yr) HZE(%) GRH GR%E Uy GRH GR%E
107.69 58.01 35.01 0.076 0.049 0.026 1+ 1++
95.37 51.37 35.01 0.067 0.044 0.023 1+ T++
95.37 51.37 35.01 0.067 0.044 0.023 1+ 1++
107.69 58.01 35.01 0.076 0.049 0.026 1+ 1++
107.69 58.01 35.01 0.076 0.049 0.026 1+ T++
107.69 58.01 35.01 0.076 0.049 0.026 1+ 1++
107.69 58.01 35.01 0.076 0.049 0.026 1+ 1++
107.69 58.01 35.01 0.076 0.049 0.026 1+ 1++
95.37 51.37 35.01 0.067 0.044 0.023 1+ T1++
o =2 == .S =2=2 07 1l 0]
FINA HAE JHE & HUHXIAIEE 20l RAE EZES Sott IHAIE, A
=2 S m S =2
ElE AR =S HASCH THAIES HEIE EZE0| HEE ALSE g0l &I THA
(] /' 0= =2 S 2 ¢ =
U (%)S SJOtH ATHM Matets S Z2UECZ C PHAMHR HE F Zut
’ clz =S 2 =) = o) | =
gt 0l 08 cl2e8d = A0 L. 9 ¢S HEotH 24ItA =& o
sSsESEnas S sSsEEeo 2 = = | =c
HAsE8s28 s, diuXEssse (O84)E &80, 24ItA s
o L R ) = =] T o = niv= N i
2 'S38E 24JtA Ukl =E2cel 2g S0l 28 XN&E-8BH4 240tA Y
= = = ’ — =
=2 S| srEEY (H16)0 et HAHSHCE.
[ | ==2zcLto | = ol HeEo =
= HF0A HEXHE 24IIA HIEE:2 244 S MY B2 BE22 1A
= o = = s | =
ot= C028H2 A AtSHCE., et Z2 08 WHHME 2401A BiE 20l Oty COo2 BH
— — = > = =3 = () o AL 2
202 HAIGHH, JIE0 [et Co2 tHEES HAE R HAAZ2 (A1) 2
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COMET = A A &F(MWh) x =7kl A vl & A5 (CO,) (t GHG/ MWh)
X A sk A]

(541 1] COz BRZ 3 7414

[ 16] 355F& 247IA ouA] 282 29 o Ut AF-Ead 247t 8iEF 59 A9y

2A7FA v EFH(tCOzeq)

= Y [AHAEHMWh) X & A 2(tGHG(CO2/CH4/N20)/ MWh) X R]L-2H3HA| 4]
olHA] AHEHTI)

= MAARH(MWh) X swdeivkwyg X 107

- 5. HMII9 AME
Jb. HHE&

TTR20A AR T ASGD Us ASO TY - ARIIN - JIH - SHI(KILX 22lel
&, 5 M| £+¥EES BROID Y= U2 A2 L 2OAE S Ze)o| AZ0 B2 S22 WS
23 MUK ABYS MBI
L ey ez

HID 1. MAAMSYT : HENY| SO SHE ALY M ABY(HIHY S M AIINI 2
#5t0 MAABTOI JIYE LBHTH HAAMEY S 01850 4F)

2. BAZ= : OFAOI RIAIE JIFGCO HYots 3MAS(14~'16) BRAS NBoHD, &
£ BRVLNUL0A HBos HLVTHEHNSE SUNASHILUENA O - BE
SOt &0 4= e 1 AS N8

3. g : [ZHE4]S <ED O IE 20t IR PIY 2t AS

4. XR2EstX= : CO2 = 1, CH4 = 21, N20 = 310
< =Rt 1R MEHOEAHS(14~"16E HF) >

e COy CHs NzO
== (1CO/MWH) | (kgCH/MWh) | (kgN;O/MWh)

A 0.4567 0.0036 0.0085

* BX 0 2NSUIA HENS(2AINASEHIBHH, 2018 4)
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3.7 AtEXA T H Ol A

A=S2UE JIB A4 OIO0IHE BIE22 AEA IHHIOIAE FACHH ALE
XJt CIOIEHE HelotH =22 = UASSE HAIEES MAEGHACHAZEI6). ALS X
O HOE Dot A4 HAIEE JIsS 01806t JtAldES =011, EEU A=
A HFslz MEXDL 28I 2ots HOIHE FEE = UESE otACH. WAL
C J9E 232 Ot £,

00A| GReJAIEH x|l X 2 I3 (Energy)
GR Decision Making Program (Energy)
G0 Report 0 Report
RANGE A = RANGE
RANGE - 10004 1m0 = RANGE
[dil Report
SZIHME-T—’E
quh,
B/ EANEE
(CO:t}aZ
az lal Pk 11260-100192648 A
.18 i 3474827
a2
2 (BEY FUHTOPS)
D HESUH 2AES ACHZ LEBICH AIBRHE SEs AT B |y

5, ¥3, HE/EE22 UWs0M ULH A JIE, MAI, SAHY, 1
At2E, THAIE SHHIZ LE=O0M [ REIEE HAIY, SAHY, OME2e=z
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PK ¥1% AL i A& 01 i QAMS
AR 5,118,156,933 3,278,431,758 36%
11440-100238414 30,586,955 25,379,680 17%
11290-40958 42,937 47,585 -11%
11410-100188508 1,533,678 1,859,711 -21%
11590-10438 42,013 64,904 -54%
11710-15038 243,890 134,387 45%
11500-100252152 303,526 678,348 -123%
11500-5357 160,474 182,399 -14%
11470-13224 25,030 26,560 -6%
11710-8614 337,687 450,875 -34%
11140-17736 19,181,214 20,178,014 -5%
QAME \ 36%
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o 2800 [ FF00 [ of% 00
- of oAl B4 BARBA
AW A (m?) 496.56 120 148
FEHA dogae|e| dogaze | 22 aze
Olu}A}SH Vs =N Vs =N
15k} ec oy | 13 1%
TUYTAL | TAYBAA
g Ad2s | Ad2s | AY 23
AF820] A5 1998 1990 1998
= 0.756 0.226 0.756
=]
14 N 0.122 0.523 0.523
ypct 0.756 0.756 0.756
PR A5 1.27 3.6 3.608
SeTE = 0.756 0.23 0.213
N N 0.122 0.523 0.466
AN =
yct 0.756 0.756 0.367
A5 1.27 2.1 1.3
Lyu} 3.00 3.00 3.50
Uup 3.00 3.00 3.27
A a9 3.52 3.52 3.52
517 X X X
X 11 8 11
AL A7 X O X
°° ut 4,52 3.82 3.83
Urup 4,52 4.52 4
e}
A = 29 3.52 3.52 3.52
E% 3.52 X 3.52
B 11 8 11
RN R X O X
i 125 116.6 165.8
) ECO2-0D IR 100.1 70.0 123.4
1= HR
f 0"; ] AE (%) 19.9 40.0 25.6
AT SJAE7
R7rE (9
Aol e e 971 (%) 37.0 39.0 25.0
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[1] &5, 02228 28 M F3 & 358" KICEM.2020

https://www.gihoo.or .kr/netzero/intro/intro0201.do. 2021.12.02. &=
[3] =EWNER, “HM2X sMA=FS J|I2HE" ,2019.12
[4] Oist0I= 2, 2050 EIIMEA LM (LEDS) E0A
[5] D8 212 : !

a2t Ok XN2AtY &=, g clf22E FXZ4MH,
https://www.greenremodeling.or .kr/support/sup3000.asp. 2021.11.20& =

(6] 2 EWNSSE DAl M2017-881%, 2017. 12. 28. HA=F22 UK BLEAHIIE
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