
Greer High School Breathes a Breath of Fresh Air – While Saving Energy 

Global Plasma Solutions’ (GPS) technology applied during a 
2012 renovation to Greer HS, allowed the Greenville County 
School District to reduce outside air, save first cost, save 
energy and eliminate mold all while providing acceptable IAQ. 
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Greer HS, a 205,000 square foot educational building opened in 1998.  Originally, 
classrooms were conditioned with either through the wall unitary unit ventilator heat 
pumps, split system heat pumps or rooftop gas packs.   Outside air was introduced 
directly through the aforementioned HVAC systems and in quantities greater than 
could be handled by those systems, as evidenced by high space humidity and the 
growth of mold.  In an effort to reduce the propagation of mold and control humidity, 
the outside air was shut off to the majority of the units, causing the building to operate 
under negative pressure exacerbating the humidity and mold issues.   

To address the IAQ issues, funds were provided to upgrade and improve the building.  
After discussions between Bill Knight, P.E., CEM with Greenville County Schools 
and Brandt Williams, P.E., owner of Engineered Systems Designs, Inc. it was decided 
that the best method to renovate the building would be to incorporate GPS’ patented 
cold plasma technology to meet ASHRAE 62 Indoor Air Quality Procedure, which 
allows the reduction of outside air based on utilizing air cleaning technology to clean 
the air in the building and requiring less outside air.  The choice to utilize GPS’ 
technology provided the lowest first cost and provided the lowest cost of ownership 
with the least energy spent. 

Cooling Load Avoided 
71.5 Tons 

Annual Energy Saved 
> $10,000 

First Cost Savings 
> $270,000 



 After the decision was made to utilize GPS’ technology, the other HVAC systems were selected.  Based on overall 
system cost and operating parameters required by Greenville County Schools, it was decided that a decoupled outside 
air system supplying outside air directly to the space would be best to control the humidity separate from the comfort 
cooling and heating systems.  The comfort cooling system selected was a variable refrigerant flow (VRF) system, with 
individual ceiling cassette units mounted in each space.   

Munters outside air units were chosen for their ability to dehumidify the air to a dewpoint of 50F to 55F and use less 
energy than conventional dehumidification units by utilizing the heat of compression in the refrigerant circuit to 
regenerate an active desiccant wheel.  The system discharges a room neutral 75F drybulb temperature and a dewpoint of 
50-55F.  This supply condition keeps the RH low throughout the conditioned space.  The lower dewpoint supply air acts 
as a moisture “sink” for the humidity produced by the occupants.  A GPS-IBAR was provided in each Munters outside 
air unit to keep the cooling coils clean, and to ensure any odors brought in from outside, as well as mold spores, would 
be controlled.  In addition, during unoccupied hours, the exhaust air is recirculated inside the Munters unit and the GPS-
IBAR treats the recirculated air before returning to the space.  This unoccupied cycle allows for deep drying and 
purification of the building.   

Daikin VRF units were selected for their ability to provide each space independent comfort cooling and heating control.  
GPS-FC-2 units were installed in each ceiling cassette system.  Per the ASHRAE 62 IAQP, all air recirculating in the 
space must be purified in order to allow the reduction of outside air.  

GPS’ technology provided several benefits on Greer HS: 

Ø It allowed the outside air to be reduced to 5 CFM per person instead of having to provide close to 17 CFM per 
person using the Ventilation Rate Procedure – a 9,000 CFM savings on this project! 

Ø Reduced first cost since less outside air meant smaller outside air units and smaller ducts 
Ø Reduced energy cost due to smaller outside air units requiring less electrical load 
Ø Mold, virus and bacteria control provided by the GPS device mounted in the outside air units and the ceiling 

cassette units 

Eddie Arledge, the Mechancal Project Manager with Greenville County Schools Energy Management Department 
stated, “As always a successful project is started with good Engineering documents with minimum change orders.  This 
was one such project.  We have a very satisfied client, who is Greer HS, and this has made the learning environment a 
much better place for the students and staff.  Again, congratulations on a job well done.” 

The Results 

When most buildings are renovated, they consume more energy, especially if they have been designed more than 10 
years ago or if the outside air was turned down from the required amount of outside air.  Pre-renovation energy 
consumption with very little properly treated (dehumidified) outside air the 12 months immediately preceding the start 
of construction indicated an average daily energy consumption of 7,576 kwh.  The 12 month period immediately 
following the completion of the project with all new systems having employed the IAQ Procedure of ASHRAE 62.1 for 
proper treatment of the outside air and the use of the new high efficiency equipment exceeding that required by 
ASHRAE 90.1 indicated an average daily energy consumption of 7,561 kwh; truly an engineering example of getting 
something for nothing! 

The application of the IAQP over the VRP from ASHRAE 62 avoided an additional 71.5 tons of air conditioning by 
introducing less outside air.  Without the use of GPS’ technology there would have been an additional 707 kwh per day 
added to the electrical costs, resulting in over $10,000 extra in annual utility bills! 

This project was a great success due to the well-conceived approach taken by the owner and the design team.  The end 
result was taking a 205,000 square foot high school that exhibited most of the traits associated with sick buildings 
including excessively high humidity, propagation of mold in many areas and providing little properly 
treated/dehumidified outside air to the occupants.   The renovation was completed without adding additional energy 
while providing exceptional IAQ and exceeding the expectations of the owner through innovative thinking, sound 
engineering principals and the utilization of GPS’ needlepoint cold plasma technology, that when used together with the 
other selected HVAC systems, produced the lowest first cost, lowest life cycle cost and required the least maintenance.  

 


