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A Study on Carbon Reduction Effect in On-site Improvement Type
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Abstract This study aims to figure out the effectiveness of low-carbon oriented residential regeneration by
on-site improvement method. For this, we examined some technical planning elements for carbon reduction and
selected standard criteria of computation on energy use-based amount of carbon emission through previous
literature review and case studies. Next, based on this, we compared and analyzed three types of carbon
emission in the designated renewal area in Cheongju City. The three types of carbon emission were the existing
development, the redevelopment of apartment by overall removal, and the development of low-carbon oriented
residential regeneration by on-site improvement method. Finally, we examined proper way to reduce carbon
emission in low-carbon oriented residential regeneration.
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[Table 1] Deduction of Environment-Fiendly Planning Element

Spec. Plan Section Planning Element
Spatial Structure | Mixed-Use Development, Job-Housing Proximity
Envi . R
nv1.r onmen Density Control | Intensive Land Use
t-Fiendly
Land Use |Environment-Fiendly| Open Space Furtherance, Placement Considering Sunshine, Placement Considering Wind Path, Natural
Space Development | Topography, Placement Considering Heat Environment
New Regeneration | Sunlight Generation, Solar Thermal Generation, Geothermal Power Generation, Heat Pump Cooling & Heating
Energy System, Wind Power Generation, Bio-Energy, Fuel Cell, Cogeneration System, Application to Unused Energy
energy Efficiency | High Insulation Building, High Performance Window, Natural Lighting, Natural Ventilation, Awning Facilities,
Energy Building Attached Greenhouse, Atrium, Panel Heating
Efficiency energy Generating | High Efficient Equipment, High Efficient Heat Source System, High Efficient Ventilatory System, Waste Heat
Building Recovery System
Building E
uLcing Energy Building Energy Management System, Smart Grid System
Management
Transit-Oriented | Exclusive Public Transit District, Transit Transfer System, Car-Share, Restricted Speed Area, Auto-Restricted
Green Development Area , Barrier-Free, PRT * LRT
Traffic Green
Syst . . Bicycle Lane, Bicycle Parking, Bikeway Network, Solar Bike, Exclusive Pedestrian Road, Exclusive Pedestrian
ystem Transit-Oriented . . .
Road Net\work, New Transportation, Environment-Fiendly Fuel
Development
Living Zone Vegetable Garden in the Block, Buffer Green Zone, Green Corridor, Artificial Greening, Rooftop Greening,
Green Open Space| Wall Greening, Balcony Greening
Natural Natural F
atura atural Form Carbon Purification Tree, Carbon Absorption Park
Ecology |Green Open Space
Eco Environment | Connect to Open Space and Biotope, Creature Channel, Conservation of Fertile Land, Ecological Pond, Porous
Furtherance Pavement, Small Stream, Waterfront Park, Natural River, Self-Purification facility, Biotope Area Ratio
W R
ater Resources Heavy Water Recycling, Rainwater Recycling, Retarding Basin or Reservoir
Resource Management
Management| Waste Resources | Waste Recycling, Wastes Treatment Technology, Using Recycled Materials, Environment-Fiendly Construction
Management Materials., Using Region Materials, Food Waste Recycling
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[Table 2] The Basic Unit and Counting Formula for Carbon Emission Planning Element

Spec. Planning Element Basic Unit Unit Counting Formula(A=Basic Unit)
Sunlight Generation 0.00162 t/m/yr A x Penetration Rate(%) x Total Floor Area(™)
High Efficient LED Equipment 0.001 t/m[yr A x Penetration Rate(%) * Total Floor Area(m")
Eff?ceii%q};y High Insulation Buildiqg and High 1317 t/household/ A x Total Number of House x Household Introduction Enriched
Performance Window . YT |with Insulation to Existing House(%)
Passive house 0.0113 t/m/yr A x Total Residence Floor Area(m)
Rooftop Greening 0.1082 t/mfyr A x Green Area(™)
Natural Carbon Absorption Park 0.00064 t/mfyr A x Park Area(™)
Ecology Ecological Pond 0.00089 t/m/yr A x Ecological Pond Area(™)
Vegetable Garden 0.00086 t/m/yr A x Vegetable Garden Area(M’)
Resource Porous Pavement 0.00027 t/mfyr A x Porous Pavement Area(™)
Management Rainwater Recycling 0.04 t/mfyr A x Penetration Rate(%) * Total Floor Area(m")
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[Fig. 11 Location of Case Target Area
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[Table 3] Calculations Basic Unit of Energy Sector

Basi
e Cabon | 5 i Unit of
Statistic Emission ..
. . Carbon Emission
Spec. Data in Quantity of K
. . and Absorption
Cheongju Cheongju (tCOs /" - yr)
(m) | (€O, jyn) 2
Residence | 7,109,604.55| 782,913 0.11
Energy Commerce|2,931,045.66| 772,252 0.26
Sector | public | 478,714.39 98,129 0.20
Industry | 209,246.87 | 1,983,296 9.48

[Table 4] Calculations Basic Unit of Transport Sector

Spec Basic Unit of Carbon Emission and
pec. Absorption (tCO» [yr)
Car 3.01
Van 6.17
Truck 7.05
Transport -
Sector Taxi 22.62
Bus 73.34
Special
Truck 44.11

[Table 5] Calculations Basic Unit of Waste Sector and
Absorption Sector

Spec Basic Unit of Carbon Emission and
pec. Absorption (tCO2 /™ « yr)
Waste Sector 0.34
Absorption Sector 9.76
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[Table 6] Synopsis of Development Scenario
Spec. Before Development Scenario 1 Scenario 2 Scenario 3
Overall Redevelopment Overall Redevelopment On-site Improvement
Development Type - (carbon reduction not (carbon reduction partially (carbon reduction fully
applied) applied) applied)

Total Floor | Residence 46,368 141,726 141,726 59,606
Area(m’) Public - 68,381 68,381 1,523
Number of Household 387 1,084 1,084 451
Vehicl Car 206 1,059 1,059 440

etee Van 16 72 7 30
(unit)

Truck 31 188 188 78

Waste(ton) 483 1,110 1,110 462

Greenery Area(ha) 1.92 1.06 1.06 0.16

Case Target Area Before Development

Apartment Housing Redevelopment Plan by
Overall Removal Method (Scenariol, 2)

Residential Regeneration Plan by On-site
Improvement Method (Scenario 3)
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[Table 7] Carbon Reduction Scenario Settings in Case Target Area

Spec. Scenario 1 Scenario 2 Scenario 3
 (Insulation  Facilities-30%) x Number of| * (Insulation Facilities-30%) * Number of Households
Households * (High Insulation Building and High Performance Window-30%) x
* (High Insulation Building and High Performance| Number of Households
Window-30%) * Number of Households * (Rainwater Recycling-30%) » Total Residence Floor Area(m)
Energy Does Not * (Rainwater Recycling-30%) x Total Residence|  (High Efficient LED Equipment-30%) x Total Residence Floor
Floor Area(m) Area(m)
Sector Apply - (High Efficient LED Equipment-30%) * Total| « (Sunlight Generation of Residence-93%) x Total Residence Floor
Residence Floor Area(™) Area(m)
Carbon * (Sunlight Generation of Parking Lot-04%) x Total Residence
Reduction Floor Area(™)
* (Passive house-30%) x Total Residence Floor Area(m)
« (Porous Pavement of Road-4.8%) % Total| * (Porous Pavement of Road-56%) x Total Residence Floor Area
Residence Floor Area(m) (m)
Transport Does Not * (Porous Pavement of Parking Lot-0.4%) x| *(Porous Pavement of Parking Lot-1.5%) x Total Residence
Sector Apply Total Residence Floor Area(m) Floor Area(m)
* (Sunlight Generation-0.4%) Parking Lot
Area(™) 30%
* (Ecological Pond-0.3%) % Total Residence| ¢ (Ecological Pond-1%) x Total Residence Floor Area(m)
Carbon | Absorption| Does Not Floor Area(m) * (Vegetable Garden-2%) x Total Residence Floor Area(m)
Absorption | Sector Apply * (Rooftop Greening-12.5%) x Total Residence Floor Area(™)
* (Carbon Neutral Park-2%) x Total Residence Floor Area(m)
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[Table 8] Carbon Emission Quantity in Case Target Area by Scenario (unit : tco, [yr)
Spec. Basic Unit Before Scenariol Scenario2 Scenario3
Development
Environment-Fiendly Residence 0.11 tcop [m yr 5,100.52 15,589.87 15,589.87 6,556.66
Land Use Public 0.2 tcop /M -yr - 13,676.34 13,676.34 304.68
Car 3.01 tcoz [unit-yr 620.06 3,187.59 3,187.59 1,324.40
Van 6.17 tcoz /funit'yr 98.72 444.24 44424 185.10
.. Truck 7.05 tcoz /unit'yr 218.55 1,325.40 1,325.40 549.90
Energy Efficiency - N
Special Truck |44.11 tcoz /funit-yr - 950.04 950.04 407.16
Bus 73.34 tcoz [unit-yr - 440.04 440.04 146.68
Taxi 22.62 tcoz [unit'yr 1,235.08 1,235.08 529.32
Green Traffic System 9.79 tcoz [ha-yr -28.33 -10.35 -10.35 -1.56
Natural Ecology 0.34 tcoz [t'yr 164.34 377.43 377.43 157.00
Resource Management -2,176.15 -2,434.93
Total 6,173.86 33,355.44 31,179.29 5,882.61
Number of Household 387 1,084 1,084 451
Carbon Emission Quantity per Household 15.95 30.77 28.76 13.04
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