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Economic Analysis of a Residential Ground-Source Heat Pump
System

Byonghu Sohn*, Shin—Hyung Kang, Hyo—Jae Lim

Because of their low operating and maintaining costs, ground-source heat pump(GSHP) systems are an
increasingly popular choice for providing heating, cooling and water heating to public and commercial buildings. Despite these
advantages and the growing awareness, GSHP systems to residential sectors have not been adopted in Korea until recently. A
feasibility study of a residential GSHP system was therefore conducted using the traditional life cycle cost(LCC) analysis within
the current electricity price framework and potential scenarios of that framework. As a result, when the current residential
electricity costs for running the GSHP system are applied, the GSHP system has weak competitiveness to conventional HVAC
systems considered. However, when the operating costs are calculated in the modified price frameworks of electricity, the
residential GSHP system has the lower LCC than the existing cooling and heating equipments. The calculation results also show

that the residential GSHP system has lower annual prime energy consumption and total pollutant emissions than the alternative
HVAC systems considered in this work,
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Fig. 1 Typical residential ground-source heat pump system.
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Table 2. Reference values for LCC analysis.
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Table 4. Economic comparison of ALT-1 and residential GSHP system(unit: 1,000 )
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