Ex] X'EH 01_—'1 pISSN: 2093-8829, elSSN: 2234-1765
T —1 L. Land and Housing Review 2024, 15(2):1-7 | http://doi.org/10.5804/LHR.2024.15.2.1

Land and Housing Review e

Deriving Priorities Based on Combination of Green Remodeling Application
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Abstract
The Ministry of Land, Infrastructure, and Transport has been promoting strengthening energy efficiency of old
buildings through public green building remodeling projects since 2020. Green remodeling includes both
essential and optional construction of passive and active elements. However, there is a lack of integrated
designs of passive and active systems and no standards for prioritizing these systems according to the
building’s age. Therefore, this study examined six public libraries in central region 2 that were expected to be
high energy consuming. Remodeling strategy priorities were selected based on potential energy reduction. The
libraries were divided into three groups based on their year of construction, completed in the 1980s (Model 1),
1990s (Model 2), and 2000s (Model 3). ECO2-0D, based on ISO 13790 and DINV 18599, was used as the
primary energy consumption analysis tool. Simulation results indicated Model 1 and Model 2 benefited most
from higher insulation and replacement of mechanical equipment. Model 3 benefited most from upgrading to
more energy efficient windows.
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Table 1. Classification of Library
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Variables Model 1 Model 2 Model 3
(1980s) (1990s) (2000s)
Library A B C D E F
Total Floor Area (m?) 3,605 4,932 1,164 4,190 7,923 4,200
Building Stories 3 4 4 4 4 4
Year of Building Permit 1988 1988 1994 1992 2000 2005
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Table 2. Setting of Model (Passive Elements)
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Variables: Model 1 Model 2 Model 3
' (1980s) (1990s) (2000s)
Total Floor Area (m?) 4,336
Scale of Floor 4t
Outer Wall 0.58 W/m*-k 0.58 W/m?*-k 0.465 W/m?*-k
Thermal Window 3.489 W/m>k 3.376 W/m?k 3.84 W/m*k
Transmittance 2 2 2
(Legal Standards Door 2.5W/m“k 2.5W/m"k 1.8 W/m*k
by Year) Roof 0.58 W/m*k 0.407 W/m*k 0.325 W/m*k
Floor 0.58 W/m?-k 0.58 W/m?-k 0.465 W/m?*k
Table 3. Setting of Model (Active Elements)
Variables: Model 1 Model 2 Model 3
' (1980s) (1990s) (2000s)
Total Total Total
DIV. ota. Efficiency ota. Efficiency ota. Efficiency
Capacity Capacity Capacity
Heating 532.5kW  COP3.0 400.6 kW COP3.35 4,026.9kW COP 3.78
Mechanical  Boiler 94.95 kW 80.0% 29.1 kW 82% 3,001.8kW  87.1%
Cooling 310.1kW  COP3.0 340.65kW COP3.13 477.27kW COP3.35
DIV. Power Quantity Power Quantity Power Quantity
LED 80 W 478 280 W 243 257W 940
Lightin
ghting  Fluorescent 55 w 182 160 W 6 ) )
lamp
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Table 4. Settings of Green Remodeling
Variables: Passive Elements Active Elements
Outer Wall (W/m?K) 0.24 Heating COP 4.3
Window (W/m?-K) 1.5 Boiler 100% Efficient
Setting Greer? Bemodeling Door (W/m?K) 1.5 Cooling COP 3.9
Conditions
Roof (W/m*K) 0.15 LED -
Floor (W/m?*K) 0.2 ETC Replace LED
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Table 5. Combination of Elements
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DIV. Number of Element Combinations

Combination 1

Combination 2

Combination 3 2
Combination 4
Combination 5
Combination 6

Combination of Elements

Insulation + Window

Insulation + Mechanical

Insulation + Lighting
Window + Mechanical
Window + Lighting
Heating & Cooling + Lighting

Combination 7

Combination 8
Combination 9
Combination 10

Insulation + Window + Mechanical

Insulation + Window + Lighting
Insulation + Mechanical+ Lighting
Window + Mechanical + Lighting
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Table 6. Result of Element Combination

Primary Energy Requirement (Unit: KWh/m?)

DIV. STD 1 2 3 4 5 6 7 8 9 10
Model 1 1444 123.6 111.0 1318 1144 136.6 120.0 105.0 123.6 1109 114.3
Model 2 144.0 1334 125.7 1379 1265 139.0 130.2 121.6 132.7 1255 1263
Model 3 139.3 1249 125.2 133.2 1229. 130.6 130.6 1179 1249 1252 1229

Table 7. Priority of Element Combination
By Model 1 Model 2 Model 3
(1980s) (1990s) (2000s)
1 Combination 7 (27.3%)* Combination 7 (15.6%)* Combination 7 (15.4%)*
2 Combination 9 (23.2%)* Combination 9 (12.8%)* Combination 4 (11.8%)*
3 Combination 2 (23.1%)* Combination 2 (12.7%)* Combination 1 (10.3%)*

Note: ( )* indicated rate of reduction
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