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The Heating Ventilation and Air Conditioning (HVAC) system at Rockbridge County High School is
approximately 20 years old. The Director of Maintenance for Rockbridge County Public Schools, Mr. Thomas
Drake, requested that we assess the cost of installing a new HVAC system. Two options were considered for
replacement systems. The first consisted of replacing the current HVAC system comprised of conventional roof-top
units and gas-fired boilers with newer models of the same equipment. The second option considered would replace
the conventional HVAC system with one composed of water source heat pumps using geothermal wells as a heat
sink/source. The purpose of this study was to assess the installation costs and operational costs per year of these
systems. Using this information, the client can make an informed decision about which system to implement when
replacing the old HVAC system at Rockbridge County High School.
A geothermal HVAC system is an energy efficient alternative to conventional systems. Instead of burning
fuel for heating in the winter and rejecting heat to the outdoor air for cooling in the summer, a geothermal system
takes advantage of the relatively stable temperature of the Earth underground. Ground temperature is warmer than
outside air temperatures during the winter and cooler than air temperatures during the summer. Water source heat
pumps pump water through pipes underground called geothermal wells to heat cold air during the winter and cool
warm air during the summer without burning fuel or running compressors like a conventional HVAC system.
Installing geothermal wells is expensive but decreased fuel and electricity needs make geothermal systems cheaper
to operate than conventional systems.
This report estimates and compares the costs of installing and operating the two systems. A simple payback
analysis shows that after seven and a half years the difference in operational costs of the two systems makes up for
the greater installation cost of the geothermal system.

