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With the recent rise in energy costs, and the pending depletion of energy resources, schools have been put is a financial squeeze to "make ends meet."
To save dollars immediately and in the future, schools are upgrading to a higher efficiency heating, ventilating, and air conditioning system (HVAC).   Today, there is one system that stands above and beyond others to save energy, increased building comfort, and reduce long term maintenance.   That system goes by many names such as ground source heat pumps, earth coupled heat pumps, geothermal heat pumps or geo-exchange systems.   These systems have been quietly operating in Missouri Schools for over 16 years saving thousands of dollars.

The first complete geothermal heat pump system was installed at Osceola Schools in 1989.   Since that time, the system has operated with low maintenance and has saved that district tens of thousands of dollars in energy costs.  Ground source heat pumps started to be commercially available in the late 70's and early eighties after a high density polyethylene Drisco pipe was developed by Phillips Petroleum to withstand the stress of being buried under- ground.   The mechanical equipment was adapted from systems developed in the forties and fifties but were tied to cooling towers and gas fired boilers instead of being earth coupled.   Ground Source Heat Pumps have established a track record of efficiency, endurance, and comfort.

How does a ground source heat pump work?  There are many ways to install ground source heat pump HVAC but the most common is to drill a series of wells in the ground usually between 200 and 500 feet, depending on the drilling conditions, and about twenty feet apart.  High density polyethylene piping is then lowered into the 6 inch drill hole with a "U" bend in the bottom and then returned to the top.  A special thermal grout is installed in the drill hole to give a good seal between the poly pipe and the surrounding earth.  The pipe carries a 50 year warrantee but is expected to last about 300 years.   A series of these wells with pipe going down and up are connected  to a header which then connect to pipes entering and leaving the building.  A mixture of water and antifreeze is then pumped into the loops placed in the ground as the medium to transfer heat from the building to the earth in the summer and from the earth to the building in the winter.   This system is so efficient that the earth supplies over three dollars of free energy for every one dollar spent.   A pump circulates the fluid through the well field and to individual heat pump units in the school building.   In the summer the heat pumps reject and store heat in the ground and during the winter, the heat pumps recycle the spend energy stored from the summer and heat the school and vice versa.  

There are over 200 schools in Missouri that now operate with geothermal heat pumps.  These schools are not experiencing the effect of rising oil, propane or natural gas costs.   The cost per Million BTU comparisons with current energy cost:

Natural Gas (77% Efficiency)


$17.53


Propane Gas
(77% Eff.)


$21.29


Fuel Oil (70% Eff.)



$16.67


Electricity Resistance Heat
  (100% Eff.)
$12.01


Ground Source Heat Pump  (410% Eff.)

$  2.93

According to the Geothermal Heat Pump Consortium the monumental impact of the current use of geothermal heat pump technology is equivalent to:


Taking over 1,165.000 cars off the road


Planting more the 346 million trees


Reducing U.S. reliance on imported fuels by 19.3 million barrels a year.

Ground source heat pumps have the lowest life cycle cost of any HVAC available today.  It is considered the technology of choice by the Department of Energy and the Environment Protection Agency.   Installation of a geothermal heat pump system will normally cost about 25% more than the least expensive roof top units or split systems that are available but will pay back that 25% extra cost  between two and three years.   Where else can a school get an immediate annual 30% on investment by just installing the right equipment?  In many cases, the cost of installing ground source heat pumps is less than traditional systems, and it is less expensive in most cases when compared to the first cost with two and four pipe boiler/chiller installations our systems using multi zone dampers.

The North Kansas City School District did an extensive study of the most efficient HVAC system to install in their new High School and chose to use geothermal heat pumps.  One other school, Northview Elementary, was built with ground source heat pumps in 1998 and operates considerably less than comparable schools in the district.   The Raytown Missouri  School District has fifteen facilities operating which have geothermal heat pumps. The total energy bill actually went down 30% after the heat pumps were installed, air conditioning was added and summer school was implemented in seven buildings.  

Last year Vanderford and Associates, Inc., Smithville, Missouri, installed geothermal heat pumps in eleven schools in seven school districts in Missouri totaling more than 700,000 square feet.  Sedalia, Missouri schools completed a high school and three elementaries in 2005.  In 2006 Sedalia will be retrofitting the remaining two elementary schools and middle school so that the entire district will have the benefits of geothermal energy.  Russell Cardwell, Director of Maintenance for the Sedalia, Missouri Schools said, "It is such a good system to operate and so logical to improve comfort while cutting costs, that everyone school should use geothermal heat pumps."   In conclusion, ground source heat pumps provide the following advantages:


Best Regulated Comfort


Lowest Maintenance and Longest Equipment Life Cycle


Reasonable First Costs


Lowest Energy Costs


Adaptability to new and retrofit design. 
For other sources contact: www.igshpa.okstate.edu. www.geoexchange.org, and www.vanderfordinc.com
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