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ABSTRACT KEYW ORD

Purpose: In order to improve the energy performance of existing buildings, so actively promoted green remodeling 2 T|A|AH
business. Also, improvement of the performance of envelope system of apartment housing is an absolute. The purpose g2y
. . o . G| O| B Hi| O] &
of implementation of the data base and application plan of the envelope system for green remodeling of apartment e
. . . . . o o -1
housing. Method: For this study, It proposed a classification system of green remodeling envelope system constructed
actual to select the applicable representative method and input material of apartment housing for green remodeling. In  Envelope System
this study, divided into construction waste processing stage and production phase of the material for the boundary of the ~ Green Remodeling
. . . . . . . Database
system, and implementation the classification system of the envelope system for applicable green remodeling. For this, Apartment Housing
established 6 environmental impact categories database. Result: As a result of various suggestions were available for
case study research, alternative combinations of existing combinations than six kinds of environmental impact
insulation system with superior input materials combining 96 kinds, window system, 12 kinds for determining the Recetved Julv 25. 2016
. iy . . . . . €cerve u N
applicability of the established database. Depending on the account for a large proportion if compared to the detailed ;4 revisior}:received Sep 23,2016
analysis of the environmental impact resulting from the production phase and disposal phase was analyzed that the  Accepted Sep 28, 2016
operating management of the necessary input materials. Is considered that the economic performance and integrated
energy performance required by the applicable public housing green remodeling evaluation techniques considered for
future improvements insulation sheath.
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Table 1. Green Remodeling representative component technology selection

Division Architectural sector Facilities sector New and renewable sector
Apply location Outside of building Inside of building Inside and outside of building
Insulation material Lighting Photovoltaic equipment
Windows and doors Boiler Solar heat equipment
Contents ; . .
Sealing Ventilation Geothermal equipment
External finish and shade Heating and cooling system Fuel cells
Element classification Passive element Active element Active element
Technology Envelope system High-efficient equipment system Renewable energy
Representative High insulation High performance | Lighting energy Heat source Photovoltaic | Solar heat | Geothermal
component technology system window system Saving system HVAC system system system system
Epmme bl | o . . o e |«
envirﬁgg;?alblilzrll%lgc% DB © © 0 0 0 0 0

@ : Much progress © : Usually progresses (O: Less progress

(Lee, Jong—Geon., Tae, Sung-Ho, Kim, Rak-Hyun, “environmental impact 3) A G, LCCO2 BA o) o5t 3558 @ u] A| AR E 7o) et oI L, HRALSHY =1

database of the envelope system for green remodeling of apartment housing”, sheFdista, 2010 // (Park, Seon—Hyo, “(The) evaluation of apartment envelope
Journal of the Architectural Institute of Korea, Vol. 36, No. 1, 2016) system by LCCO2 analysis”, Doctor's dgree, Hanyang university, 2010)
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Table 3. Improvement cases of apartment envelope system in green

remodeling
p—— Alemats splcon et
Internal Specific Alt.] I\ig;jullzlrlttif)l;ilal Alt.2 ezfsrgﬁgilll\}rel\%/
insulation No material N Specific . .
o. material No. [Specific material
1 Concrete 1 Concrete 1 Concrete
2 rockwool 2 rockwool 2 (Demolish)
3 |Gypsum board| 3 | Gypsum board | 3 (Demolish)
4 Wallpaper 4 XPS-type.2 4 EPS-type.2
5 - 5 | Gypsum board | 5 | Gypsum board
6 - 6 Wallpaper 6 Wallpaper
7 - 7 - 7 -
8 - 8 - 8 -
Sandwich Specific Alt.] A?r?suelztieggal Alt.2 82?;:}?123-111\}2\%\/
Insulation No material N Specific . .
0. material No. [Specific material
1 |Cement mortar] 1 |Cement mortar| 1 | Cement mortar
2 |Cement bricks| 2 | Cement bricks | 2 | Cement bricks
3 Rockwool 3 Rockwool 3 (Demolish)
4 |Cement bricks| 4 | Cement bricks | 4 (Demolish)
5 |Cement bricks| 5 | Cement bricks | 5 (Demolish)
6 - 6 EPS-type.2 6 EPS-type.2
7 - 7 | Gypsum board | 7 | Gypsum board
8 - 8 |Cement mortar | 8 Wallpaper
Add external Demolishin
Existing No. Specific Alt.1 Windows Alt.2 existing+Ne§v
old window material Specific ) )
No. material No. Specific material
. 1 Trans-glass 1 Trans-glass 1 (Demolish)
H 2 | Wood frame | 2 | Wood frame | 2 (Demolish)
I 3 - 3 |Insulating glass| 3 |Insulating glass
57 4 - 4 | Low-e glass | 4 Low-¢ glass
‘ 5 - 5 PVC frame 5 PVC frame

4) Korea Infrastructure Safety Corporation, Private green building renovation pilot
project Interim Report Business Plan, 2014
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details materials | | materials | | materials materials | | materials | | materials frame glass frame glass
glass glass
Figure.l. Building classification system of green remodeling envelope system
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Figure. 2. Life cycle assessment and scope of the study

=

5) ISO 14044, (2006) Environmental management—Life cycle assessment—

Requirements and guidelines.

Korea Environmental Industry Technology Institute, National LCI database,

www.edp.or.kr/Icidb

76  KIEAE Journal, Vol. 16, No. 5, Oct. 2016

YAk 2] L3512 4=(GWP, Global Warming Potential) 2]
ZBFele CO, HiE®d= Eet 6t 247E~(CO,, CHa N2O,

Life cycle impact assessment Interpretation

Evaluation results

Envelope system
environmental

»

impact categoroics

interpretation

Insulation LCIDB Classification Characterization
N Global Warming —»  CO,,/Unit
‘ National LCI DB :
Destruction
— Ly 3 .
{ Gypsum + of ozone layer CFC-11y/Unit
board Building B  Acidification  —>  SO,/Unit
Mortar materials
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Glass i Photochemical | | Ethylene,/Unit
ozone
[ Frame ‘ g colaveRtin® Resource depletion —% 1/Unit
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Comparison of Characterization of Environmental Impact of Major Building
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Table 4. Building input material combination database of green remodeling insulation system

Application method of insulation system Envir I impact gory

Viain . | Cusiiction | (LT Gepieton fication phicagon | deptetion | | omne

category Configuration of material combination (GWP) (ADP) (AP) (EP) (ODP) (POCP)
CaseX kg-COse/m’ kg-C,H,/m” kg-SO;ey/m’ kg-PO;3.g/m’ | kg-CFC.jje/m’ |kg-Ethylene.,/m’

Beads type.1 No. 1 C-D-CaseX; 2.19E-03 6.25E-06 3.08E+01 2.08E-06 4.82E-10 3.02E-06
Beads type.2 No. 1 C-D-CaseXeo 2.19E-03 6.25E-06 3.08E+01 2.08E-06 4.82E-10 3.02E-06
A XPS C-D-CaseXi3 2.18E-03 6.25E-06 5.11E+00 2.08E-06 2.24E-10 3.02E-06
Replacing Glass wool C-D-CaseXaos 2.18E-03 6.24E-06 3.31E+00 2.08E-06 2.24E-10 3.02E-06
method Beads type.1 No. 1 C-W-CaseX; 2.19E-03 6.11E-06 1.23E-05 2.08E-06 4.82E-10 3.00E-06
Beads type.2 No. 1 C-W-CaseXso 2.19E-03 6.11E-06 1.23E-05 2.08E-06 5.14E-10 3.00E-06
8 XPS C-W-CaseX3 2.18E-03 6.10E-06 1.23E-05 2.08E-06 2.24E-10 3.00E-06
Glass wool C-W-CaseXaos 2.17E-03 6.10E-06 1.23E-05 2.08E-06 2.23E-10 3.00E-06
. Beads type.1 No. 1 P-D-CaseX, 2.01E-04 7.11E-05 7.11E-05 7.11E-05 7.10E-05 7.10E-05
Gusset Beads type.2 No. 1 P-D-CaseXeo 2.01E-04 7.11E-05 7.11E-05 7.11E-05 7.10E-05 7.10E-05
method XPS P-D-CaseX 37 1.91E-04 7.11E-05 7.11E-05 7.11E-05 7.10E-05 7.10E-05
b Glass wool P-D-CaseXas 1.90E-04 7.11E-05 7.11E-05 7.11E-05 7.10E-05 7.10E-05

A:Stud+Gypsum board B:Glue+Gypsum board C.:PVC track+Resin finish+Finishing mortars D:glue+Fasteners+Resin finish+Finishing mortar

Table 5. Building input material combination database of green remodeling windows system

Aplication method of windows system

Environmental impact category

Classification Global Resource Acidi Eutro Ozone layer Photochemial

Main Configuration of material G A, @l warming depletion fication phication depletion ozone

category combination (GWP) (ADP) (AP) (EP) (ODP) (POCP)

CaseY kg-COseg/m’ kg-C;Hy/m’ kg-SOzeg/m’ | kg-PO3./m’ | kg-CFC.i1e/m’ | kg-Ethylene./m’
6CL+6A+6CL W-CaseY; 1.16E-01 4.73E-04 1.58E-04 1.15E-05 9.50E-10 2.79E-04
6CL+6A+6LE W-CaseYs 1.16E-01 4.73E-04 1.58E-04 1.15E-05 9.50E-10 2.79E-04
Relaci 6CL+6A+6CL+6CL+6A+6CL W-CaseY; 2.32E-01 9.46E-04 3.16E-04 2.31E-05 1.90E-09 5.58E-04
acin;

;réthcodg 6CL+6A+6LE+6CL+6A+6LE W-CaseY 2.32E-01 9.46E-04 3.16E-04 2.31E-05 1.90E-09 5.58E-04
O6CLAHOAHOCLAOCLAOATOCLAOCLAOAHOCL | W-CaseY 6 3.48E-01 1.42E-03 4.74E-04 3.46E-05 2.85E-09 8.37E-04
6CLHOAHOLEHOCLHOATOLEHCLAOAOLE | W-CaseY 6 3.48E-01 1.42E-03 4.74E-04 3.46E-05 2.85E-09 8.37E-04
6CL+6A+6CL W-CaseY 19 1.16E-01 4.73E-04 1.58E-04 1.15E-05 9.36E-10 2.79E-04

Gusset | 6OCLT6A+6LE W-CaseYr, 1.16E-01 4.73E-04 1.58E-04 1.15E-05 9.36E-10 2.79E-04

method | 6CL+6A+6CL+6CL+6A+6CL W-CaseY,s 2.32E-01 9.45E-04 3.15E-04 2.29E-05 1.87E-09 5.58E-04
6CL+6A+6LE+6CL+6A+6LE W-CaseYs 2.32E-01 9.45E-04 3.15E-04 2.29E-05 1.87E-09 5.58E-04
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Table 6. Analysis result of input material combination of insulation system
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Table 7. Analysis result of input material combination in window system

Global | Resource | Acidifi Futrophi | Ozonelayer{Photocherical

Classification warming | depletion | cation cation depletion |  ozone
code (GWP) (ADP) (AP) (EP) (ODP) (POCP)
CaseY

kg-COzeq/m’ | kg-CoHy/m? | Kg-SOzeq/m” [Kg-PO,3.co/m’|kg-CFC.j e/t | ke-Ettrylene,/nf

Reference | g g¢p 01 | 1.98E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.95E-01
assembly

W-CaseY1 | 1.91E-01 | 5.53E-02 | 5.44E-02 | 5.42E-02 | 5.42E-02 | 5.45E-02

W-CaseY2 | 2.17E-01 | 5.54E-02 | 5.45E-02 | 5.42E-02 | 5.42E-02 | 5.45E-02

W-CaseY3 | 2.30E-01 | 5.54E-02 | 5.45E-02 | 5.42E-02 | 5.42E-02 | 5.46E-02

W-CaseY4 | 1.91E-01 | 5.53E-02 | 5.44E-02 | 5.42E-02 | 5.42E-02 | 5.45E-02

3 . Global | Resource | Acidifi Futrophi  |O. layer Pt
Classification| warming | depletion | cation cation depletion | ozone
Cmdg( (GWP) (ADP) (AP) (EP) (ODP) | (POCP)
ase

Kg-CO;zeq/m’ | kg-CoHy/m’ | kg-SOjzeq/m? kg-PO43 oo/ {kg-CFC.y o keg-Fihylene,/nf

Reference | ¢ 535 03 | 1 21E-05 | 9.98E-06 | 4.33E-06 | 3.21E-07 | 1.61E-06
assembly

P-InW-CaseXys| 2.03E-03 | 5.65E-06 | 4.37E-06 | 1.10E-06 | 3.02E-07 | 8.35E-07

P-InW-CaseXyp7| 2.03E-03 | 5.75E-06 | 4.41E-06 | 1.11E-06 | 3.02E-07 | 8.42E-07

P-InW-CaseXy3| 2.03E-03 | 5.68E-06 | 4.38E-06 | 1.10E-06 | 3.02E-07 | 8.37E-07

P-InW-CaseXp4| 2.03E-03 | 5.78E-06 | 4.43E-06 | 1.11E-06 | 3.02E-07 | 8.44E-07

P-InW-CaseXyps| 2.04E-03 | 5.84E-06 | 4.46E-06 | 1.11E-06 | 3.02E-07 | 8.49E-07

P-InW-CaseXyo| 2.04E-03 | 5.94E-06 | 4.51E-06 | 1.12E-06 | 3.02E-07 | 8.56E-07

P-In-W-CaseXy7s| 1.98E-03 | 4.77E-06 | 3.95E-06 | 1.03E-06 | 3.02E-07 | 7.71E-07

P-InW-CaseXy7s| 1.98E-03 | 4.86E-06 | 4.00E-06 | 1.04E-06 | 3.02E-07 | 7.78E-07

P-In-W-CaseXys6| 1.99E-03 | 4.96E-06 | 4.04E-06 | 1.05E-06 | 3.02E-07 | 7.85E-07

P-InW-CaseXyr7| 1.99E-03 | 5.06E-06 | 4.09E-06 | 1.06E-06 | 3.02E-07 | 7.92E-07

P-InW-CaseXyz| 2.06E-03 | 6.33E-06 | 4.69E-06 | 1.15E-06 | 3.02E-07 | 8.85E-07

P-InW-CaseXyn| 2.06E-03 | 6.27E-06 | 4.66E-06 | 1.14E-06 | 3.02E-07 | 8.80E-07

9 2% thH] 2A-248K+= 6T 23 0‘6? GWP

78 KIEAE Journal, Vol. 16, No. 5, Oct. 2016

W-CaseY5 | 2.17E-01 | 5.54E-02 | 5.45E-02 | 5.42E-02 | 5.42E-02 | 5.45E-02

W-CaseY6 | 2.30E-01 | 5.54E-02 | 5.45E-02 | 5.42E-02 | 5.42E-02 | 5.46E-02

W-CaseY7 | 5.60E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01

W-CaseY8 | 6.89E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01

W-CaseY9 | 7.15E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01

W-CaseY10 | 6.38E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01

W-CaseY11 | 6.89E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01

W-CaseY12 | 7.15E-01 | 1.97E-01 | 1.94E-01 | 1.93E-01 | 1.93E-01 | 1.94E-01
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