Schools are still growing market for GHP technologies

By Janet F. Reeder
What Makes a School Great? –TIME magazine posed this question on the cover of one of their recent magazines.  In that September 20, 2010 issue, focused on education in this country, the magazine article examines teacher quality and highlights a number of other areas in which our nation’s public schools continue to face growing economic issues due to funding shortfalls.

Schools using ground-source heat pumps are a growing segment of the industry, and have a good outlook for 2011.  As information becomes increasingly more available about GHP technology and the very real benefits it can provide to schools both planning new construction and looking to remodel or retrofit systems, adoption of the technology will continue to increase.

Don Penn of IEG Limited, Lisa Meline of Meline Engineering and Kirk Mescher of CM Engineering all have experience with school design work and geothermal systems.  Each of them shared comments and information about how school districts and decision makers can get the right information to consider making the change to ground-source systems for their schools.

All three said they would refer school board members, administrators or other professionals to their firm’s websites and to the IGSHPA website http://www.igshpa.okstate.edu for good content and resources.  All three also mentioned school districts and projects they would refer anyone interested in schools and geothermal to for verifiable information and contacts.

 “We have slide video clips on our website explaining the system we use, budget information and audited results at http://www.cmeng.com,” Mescher said.  Lisa Meline has recently updated her site to make it more educational and informative at http://meline.com.  Penn’s website at http://www.iegltd.com likewise has a wealth of studies and real cost and energy data. 

“Anyone of our school district clients with geothermal, but particularly Frisco ISD here in North Texas would be good to refer them to,” Penn said.  “They have almost 20 geo campuses all done within the last seven years.  And they have an inventory of the similar prototype campuses done with other mechanical system types all within a few years of each other,” Penn said.

“We have worked with a number of school district,” Mescher said.  “I would refer them to McLean County Unit District #5, in Bloomington, Illinois.  They have long operating systems with energy and maintenance cost records.”  Mescher added, “All of the schools we have retrofitted in this district have achieved energy star scores in excess of 90.”  He says they are all very simple designs with outstanding results.   “All had installation cost under $22 per square foot, with many under $18 per square foot,” Mescher says.  “No fluid cooler assistance or boilers were used either.”

Addressing Obstacles to Geo in Schools
One of the most apparent obstacles for schools adopting geothermal technology involves first cost. 

Mescher says that “tunnel vision” about first cost can also often become a factor.  He adds that complicated designs with excessive first costs are at times the real barrier.

“Designers who follow a close prescriptive process where they properly evaluate the building energy requirements, surrounding geology and drilling conditions and design a system that meets the performance requirements of the owner, have a great opportunity to install cost effective systems,” Mescher says.  “A proper presentation of the economic facts without bloating the installation budget generally results in an informed consumer who understands the investment and the benefits associated with the system.”

Meline also mentions poor design and bad installations as other notable barriers for schools.  
“In my part of the country there are certain engineering firms who are used over and over again by the school districts to do their designs,” Meline said.  “They have a relationship with the district or the facilities folks, but they don’t know how to design geothermal.  If the district can convince their engineers to design a geothermal system for their school, they usually approach it like a boiler-chiller project.” Meline says the process can result in a poor design getting put out to bid and a low bidder getting the job.

“The engineer doesn’t know how to set the right criteria for the contractors to bid the job, like requiring IGSHPA certification and that the technicians must be certified to fuse pipe.  Then the inexperienced contractor realizes they are in over their heads.  They either badmouth the technology and try to change the system design, or they start trying to reduce the costs by designing to the 200 ft/ton residential rule-of-thumb that they found somewhere on the internet,” she said.  “And then they wonder why geothermal doesn’t work.” 

Penn says lack of education and information are also obstacles in adoption of the technology.  “School district maintenance and operating personnel not being familiar with the systems shows a lack of education,” he said.  “The engineering community as a whole has not been receptive to geo, thus directing owners away, for again a lack of education,” Penn said.

“As with any HVAC system or technology,” Penn adds, “there are systems out there that have either been designed or installed improperly or both.  Some circles judge too quickly without investigating the issue thoroughly.”  Penn also mentions high drilling costs in certain areas of the country as another possible barrier to adoption of the technology by schools.

Advantages of Geothermal for Schools
Penn enumerates a long list of benefits schools can see from adopting geothermal systems.  Efficiency is at the top of his list.  “Energy costs are 30 percent to 50 percent less than other systems, and schools typically have the property around them to use geothermal,” he says.  “Maintenance costs are 25 percent to 60 percent less than other systems. And maintenance does not usually require a specialized technician.”

“If the systems are properly sized and good engineering practices are used,” Meline says, “the operating costs are reduced and the money the school saves each month can now be spent on other things like teacher’s salaries, field trips and school supplies.”

Mescher finds advantages for the schools in the simplicity and the long-term solution geothermal offers.  “The cost of the well field is an asset which the school has for the duration of the building.  No other mechanical system has an integral component with a virtually infinite economic life.”  He adds, “Flatly stated, the economic life and life cycle cost for geo exchange is unparalleled.”
Penn says the systems also offer advantages in minimizing vandalism of systems, excluding damage from weather events like hail and wind, and fewer and smaller roof penetrations that help maximize envelope integrity. 

“It is simply the right thing to do for the community, the district and future generations.  It is a sustainable solution,” Penn said.

He is also a big fan, he says, of zone systems and extols their advantages.

“Utilizing demand pumping in conjunction with individual classroom and zone units provides the maximum efficiency while providing the greatest user flexibility and comfort,” Penn said.  “There are other methods, but I feel this is the best solution and I have the data to support it.”

Earlier Reports and Studies

Oak Ridge National Laboratory and Lincoln Electric System have documented Nebraska’s Lincoln School District early adoption and involvement with GHP systems in a cooperative study in 1998.  Lincoln’s incorporation of geothermal heat pumps in four elementary schools–Campbell, Cavett, Maxey and Roper followed a comparison of estimated life-cycle costs for five alternative system designs that included:  ground-source heat pumps, water-source heat pumps, air-cooled variable air volume, water-cooled variable air volume and gas-fired absorption cooling.

The study used multiple sources of information including utility account data and 1996 and 1997 billing records, facility reports and equipment inventories from the Lincoln Public Schools to compare the energy use of the four Lincoln GHP schools with the other schools in the district.  The physical characteristic such as floor space, age, expansions and improvements along with the type and age of HVAC system was also included.

Studying energy use of the GHP schools in comparison to the other 50 schools data was collected for revealed that the GHP schools came in as “exceptionally low energy users,” according to the Geothermal Heat Pumps in K-12 Schools, Oak Ridge Report.

Saving energy costs was a definite plus for the Lincoln Schools, but the study also examined maintenance costs of GHP and other system types and life cycle cost of the GHP systems.  Calculations arrived at through the study show that GHPs are the most cost-effective of the options examined for space conditioning of the schools.  Figures revealed a 15 percent lower life cycle cost for GHP than for the next most economical system.  Maintenance study results also showed that the four schools heated and cooled with vertical-bore GHPs had the lowest average annual repair, service and corrective maintenance costs per square foot in comparison to the other 16 schools using three other conventional HVAC system types, when looking at total cooled space.

Site-monitored data from the Lincoln study was used to establish or ascertain the accuracy and consistency of commercially available software for the design of vertical borehole heat exchangers.  The monitoring provided a body of information to assist engineers and designers efforts to establish life cycle costs that also promote the GHP technology.

The Department of Energy has implemented other programs to aide schools in becoming greener and more energy efficient.  The EnergySmart Schools program is a partnership offered through DOE’s Energy Efficiency and Renewable Energy Building Technologies Program.  Initiative goals are to upgrade new schools to 50 percent higher than current energy codes and to improve existing schools by 30 percent.

The EnergySmart Schools program also offers a wealth of information on preventative operations and maintenance with strategic retrofitting of existing buildings, quick wins and long-term facility management strategies that pay for them selves and save energy. 

In Maryland, the High Performance Buildings Act of 2008, requires all new schools for which the architectural/engineering proposal is issued after July 1, 2009 must achieve a rating of LEED Silver or equivalent from a nationally recognized accreditation entity.

An initiative, or actually a culture of innovation in school design and construction, has emerged in efforts known as sustainable design, green architecture and high performance schools.  In an annual report titled the High Performance Building Initiative in Maryland Public Schools, the benefits and attractiveness of high performance schools to local governments are spelled out. 

The report also states that while the estimated pay back period for a geothermal ground-source heat pump system has been considered to be about seven years, “first costs for geothermal systems have dropped so rapidly in the lower Eastern Shore since 2006 that savings are reported to accrue as soon as the systems are put into operation.”  That cost change appears to involve contractors’ increasing familiarity with the systems more than technology changes, the report also adds.

DOE hopes to see high-performance school building that will save $2 billion annually in energy costs, while also providing healthier schools with better lighting, air quality and temperature control.  Current public school expenditure on energy is more than $8 billion annually, according to DOE. 

Numerous other programs, initiatives and efforts by state and local educational groups are also moving toward adoption of energy efficiency in schools.  In North Carolina, the Department of Public Instruction, in response to earlier state legislation regarding school design and construction, in March 2009, approved the North Carolina Public Schools Energy Guidelines For K-12 Public Schools, with the intent of providing direction for economical and energy-efficient school design, while maintaining local control of that process.

In Connecticut, the Connecticut Green Building Council launched their High Performance Schools Initiative in 2005, setting four tasks.  The goals included conducting stakeholder process, increasing educational outreach efforts, inventorying current energy efficiency of all state public schools, and promoting high performance energy efficiency building standards through legislative action.

After collecting and evaluating energy use and cost data from a sample of 35 percent of Connecticut Schools and comparing it demographically to the larger picture of the state’s schools, and then the national picture, Connecticut’s schools did not stack up well.  Like many other areas of the country, more than 90 percent of Connecticut’s schools were built before 1978.  And of those, 68 percent were put in service between 1950 and 1978.

ENERGY STAR, a comprehensive joint program of DOE and EPA, designed to educate and facilitate the use of energy efficient products and practices, has also had large success with public schools.  Originally introduced in 1992, as a voluntary labeling program to help identify and promote energy-efficient products to reduce greenhouse gas emissions, ENERGY STAR has succeeded in helping with the greening of American schools through the promotion of best management practices that have included innovations in areas such as fluorescent lighting and power management systems.  The trustworthy label on more than 60 product categories, including HVAC equipment and GHPs, has aided schools in managing tight energy budgets.

The top ten rated states and the number of ENERGY STAR certified schools include growing numbers of GHP installations.  Those states and numbers include:  California, 620; Michigan, 309; Wisconsin, 279; Florida, 225; New York, 212; Texas, 198; Colorado, 197, Indiana, 155; Pennsylvania, 142; and North Carolina, 130.

The adoption of geothermal heat pump systems in public schools in other states all around the country is increasing as well, as is verified by the article about York County Virginia Schools, also found in this issue of Geo Outlook.

An interest in taking control of both maintenance and energy budgets in an economic time when schools are seeing less funding and with that less ability to adapt to ups and downs like those fluctuating fuel costs create, will drive even more districts and school boards to research alternative measures to meet HVAC needs.

Another important driving factor that favors the GHP industry is that education facilities built decades ago are up for replacement or renovation.  Many districts are studying the economics of tightening buildings where possible and replacing outdated boilers and rooftop units.  Those who are looking at GHPs more efficient energy usage and maintenance reliability now have case studies and districts with success stories to guide them in the decision making process.

Large numbers of the nation’s schools were built during a time of growth following World War II when building codes used minimal thermal standards that reflected the availability of cheap energy.  Even though many have made renovations or taken initiatives to upgrade in areas such as lighting, budgets are continually stretched to meet the cost of inefficient HVAC systems in buildings with inadequate insulation and building envelope integrity.

The GHP return on investment for state schools makes the technology attractive to school boards, administrators, financial personnel and even parents, who understand that the energy savings and the expected payback are worthwhile–but that the same savings will continue for the life of the system, long after the installations have exceeded the initial investment cost.

In the near future, schools will be combining every available energy efficient technology in an effort to design and build new net-zero schools.  The geothermal heat pump industry will be a leading component in that mix of wind, solar and other emerging renewable technologies.  The marriage of GHP with these other resources is already well established.  Expect to see the GHP industry continue to lead in efforts to be the most efficient choice in the mix for the immediate and long-term future for schools.

What is the Future for Geothermal in Schools?

“I’d say it is a lot brighter in states other than California,” Meline said, of the future for the technology and schools in her area.  She is currently involved in a small pro-bono project for a local district to help promote geothermal in schools.  And Meline said she is also investigating a special grant project.  She mentioned the need to prove the technology to local architects and school districts, as well as utilities.

“Budgetary constraints for districts that simply do not have the money to spend, even though they know it is they right thing to do, is currently reducing the demand of geo exchange systems in schools,’ Mescher says.  “Programs with grant incentives help, however cash strapped districts are simply that, cash strapped,” he said.

“Geothermal heat pump systems are in their infancy,” Penn says.  “We are seeing a dramatic change in the number of owners interested in these systems as well as actually installing them.  We are also seeing the engineering community slowly wake up,” he said.

“When you look around at the LEED Platinum and Net Zero Buildings, at least 80 percent of them employ geothermal heat pumps.  Owners are becoming more savvy about the systems and the ones that have been using geo for several years are getting phone calls from owners wanting to get educated,” Penn said.

“We have not really tapped what this technology has to offer.  There are applications and thermal resource concepts that have yet to be realized,” Penn says.  “With water becoming a more precious resource, geo offers the efficiency of water cooled equipment without the evaporation.  This is a huge consideration that is only discussed in small circles.”
