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ABSTRACT

Amid growing concerns about energy security, energy prices, economic competitiveness, and climate change, district
heating (DH) system has been recognized for its significant benefits and the part it can play in efficiently meeting
society’s growing energy demands while reducing environmental impacts. Policy makers often need to quantify the
fuel and carbon dioxide (CO,) emissions savings of DH system compared to conventional individual heating (IH)
system in order to estimate its actual emissions reductions. The objective of this paper is to calculate energy efficiency
and CO, emissions saving, and to propose the future direction for DH system in Korea. DH system achieved total
system efficiencies of 67.9% compared to 54.1% for IH system in 2015. DH system reduced CO, emissions by 381,311
ton-CO; (4.1%) compared to IH system. The results suggest that DH system is more preferred than IH system using
natural gas. In Korea, the aim is to reduce dependence on fossil fuels and to use energy more efficiently. DH system
have significant potential with regard to achieving this aim, because DH system are already integrated with power
generation in the electricity since combined heating and power (CHP) are used for heat supply. Although the future
conditions for DH may look promising, the current DH system in Korea must be enhanced in order to handle future
competition. Thus, the next DH system must be integrated with multiple renewable energy and waste heat energy sources.
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Fig 1. Domestic integrated-energy consumption and production.
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Fig. 4. Heat supplied into all district heating system in Korea.
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Table 1. Energy consumption and energy production efficiency for district heating system

Division

Fuel consumption

Heat production Electricity production

District heating system (MMBtu) 157,766,111

Energy production efficiency (%) -

47,713,902 59,515,340

30.2 37.7

htto: //www.ekscc.re.kr



382 MOy - uER

Table 2. Results of greenhouse gas emissions for district heating and individual heating

Division Fuel consumption GHG" emission factor GHG" emissions (ton)
B-C oil (T)) 7,966.17 75.5000 ton/TJ 601,446
LNG (TJ) 155,806.23 56.1000 ton/TJ 8,740,730
DH system
Petroleum products (TJ) 0.25 71.9000 ton/TJ 18
Total 163,772.66 - 9,342,194
Electricity (MWh) 17,440,495.00 0.4420 kg/MWh 7,722,651
IH system Heating (MMBtu) 37,734,385.00 53.0247 kg/MMBtu 2,000,853
Total - - 9,723,505

Note: * GHG: Greenhouse Gas® =7} &7 wj& 2 &
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Fig. 6. Summary of energy consumption and production efficiency for individual heating system versus district

heating system.
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