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ABSTRACT 

121 

There are tasks that we have to develop the city, take vitality and make goods using 

renewable energies. Space planner awaked that the city should be developed to prepare 

climate change and environmental aggravation, so they seek the sustainable development. 

Ultimately this paper pursuit the energy independent and zero carbon excreted city, so 

this paper' s propose is to seek the city development wising renewable energies and to 

make strategies for sustainable city. As the results as follows: First, the south-east cost 

in our country is suitable to use wind power and tidal power. Solar power should be used 

only for zero energy building. Second, new facilities are needed for change power and 

energy exchange, and cooling load should be downed by solar passive system and radiant 

cooling system. Third, still renewable energy costs is very high, so to achieve the model 

city about renewable-energy should be supported by government and researchers. 
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Fig. I. Wind class in Asia : Source. 
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Energy cost(2001) Potential future energy cost 

Electricity 
Wind electricity 4~8 ct/kWh 3~10 ct/kWh 
Solar photovoltaic electricity 25~ 160 ct/kWh 5~25 ct/kWh 
Solar thermal electricity 12~34 ct/kWh 4~20 ct/kWh 
Large hydro energy 2~ 10 ct/kWh 2~10 ct/kWh 
Small hydro energy 2~12 ct/kWh 2~10 ct/kWh 
Geothermal energy 2~10 ct/kWh 1~8 ct/kWh 
Biomass energy 3~12 ct/kWh 4~10 ct/kWh 
Coal 4 ct/kWh 
Heat 
Geothermal heat 0.5~5 ct/kWh 0.5~5 ct/kWh 
Biomass-heat 1 ~6 ct/kWh 1 ~5 ct/kWh 
Low temp solar heat 2~25 ct/kWh 2~10 ct/kWh 
All costs are in 2001 US$-cent per kilowatt-hour. 
Source: World Energy Assessment, 2004 update 
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;.1;.}qj~ ;.1 15~011 ~.B__5:j~ l:l1-§-(.!i!_;.J-l:l1~ ~1~ ~u:j, {}-{j3:j A1-%ICJJ-~~~ A1ClJ-;iR~ 15~ A1-%l 

~cj-)~ 50 % o1~}~ :r.:lc>l<UcJ-. A1-%l,<: ;.1~.5:. (Municipal Bonds), S:"11{:f~A1-%l, SOC A1-%l ~ 

;.1;.}qj~ ;.cJ-"=1011 n:}c} z]{j3:j~ A1-%ICJJ-~~ .!l!_S: JI} ~ ~ 15~1) · ~1.5:.3:j A1-%l, 71~A1-%l ~ ~ ci!V·J-
~A1-%l(Grants-in-aid system), %A}A1-%lo1 <U ~4- 'UcJ-9l. 

Table 2. Energy source and devices for the near, medium, and long term 

Present Near term Medium term Long term 
Source • Grid or no electricity • Biomass-based eneration • Biomass-based • Fuel cells for baseload 
Electricity • Internal combustion generation through micro- power 

engines coupled to turbines and integrated • Solar thermal electricity 
generators gasifier combined cycle 

•Wind (IGCC) turbines 
• Geothermal 
• Small hydro 
•PV 

Fuels • W oocl/ charcoaV dung/ crop • Biofuels • Biofuels • biofuels 
residues • Natural gas/LPG/producer • Liquid petroleum gas 

gas/biogas (LPG) 
• Vegetables oils • Synthetic gas (syngas) 

• Dimethyl ether (DME) 
Co- • Diesel engines • Internal combustion • Micro-turbines and 
generation (combin engmes • IGCC turbines 
ed heat and power • Turbines 
orCHP) 
Task Cooking • Woodstoves • Improved woodstoves • LPG/biogas/producer • Gaseous bio-fuelled 

• LPG stoves gas/natural gas/DME stoves/ 
stoves • electric stoves/catalytic 

burners 
Safe Water • Surface/tubewell water • Filtered/treated • Safe piped/ treated water • Ultra-safe piped/treated 

water/ultraviolet filtration • (De) centralised water water 
treatment 

Lighting • Oil/kerosene lamps • Electric lights • Fluorescent/ compact • Fluorescent/ compact 
• fluorescent lamps • fluorescent lamps 

Motive Power • Human/animal powered • Internal combustion • Biofueled prime movers • Biofueled prime movers 
devices engines/electric motors • Improved motors • Improved motors 

• Fuel cells 
Appliances • Electric appliances • Efficient appliances • Super-efficient appliances 

• Biofuels 
Process heat • Wood/biomass • Biomass-based generation • Induction furnaces • Solar thermal furnaces 

• Electric furnaces • Biofuels • Solar thermal furnaces 
• Co-generation • Solar thermal furnaces 
• Producer gas/natural gas-

fuelled/solar thermal 
furnaces 

Transport • Animal-drawn • Petroleum/natural • Biomass-fuelled vehicles • Fuel-cell powered 
vehicles/humanpowered gasfuelled vehicles vehicles 
bicycles • Compressed natural gas 

(CNG) and LPG 
Source: World Energy Assessment, 2007 
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Table 3. Selected energy-efficient technologies and practices for buildings 

ENERGY-EFFICIENT TECHNOLOGIES 
• Energy efficient windows 

Building Envelope • Insulation (walls, roof, floor) 
• Reduced air infiltration 
• Air conditioner efficiency measures (e.g., thermal insulation, improved heat 

Space Conditioning ·exchangers, advanced refrigerants,more efficient motors) 
• Centrifugal compressors, efficient fans and pumps, and variable air volume systems 
for large commercial buildings 

Appliances • Advanced compressors, evacuated panel insulation (refrigerators) 
• Higher spin speeds in washing machines/dryers 

Cooking • Improved efficiency biomass stoves 
• Efficient gas stoves (ignition, burners) 
• Compact fluorescent lamps 
• Improved phosphors 

Lighting • Solid-state electronic ballast technology 
• Advanced lighting control systems (including day-lighting and occupancy sensors) 
• Task lighting 

• Variable speed drives 
Motors • Size optimisation 

• Improvement of power quality 

• Building energy management systems 
Other • Passive solar use (building design) 

• Solar water heaters 

Source. World Energy Assessment, 2007 
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Table 4. Three stage strategies for the model city 
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Step 1: make a foundation Step 2 : develop a model Step 3 : realize a model city 
• schematic design 
• check the present condition 
• check the codes 
• make a virtual city 
• select renewable energies for new 

growth 
• new adaption technology for 

renewable energy 

• make pilot town of zero energy 
• build model house 
• use it in renewal of inner city 
• build pilot power plant of 

renewable energy 
• regional renewable energy 

allocation 

• extend it to all of the city 
• maintenance 
• build power plant of renewable 

energy 
• make the research center of 

renewable energies 
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