
Welcome to the 

We will begin shortly with instructions on how 
to interact with our presentation 

 
 

 
 

 Power Hour!	



A group buy opportunity for geothermal heat pumps: the 
most efficient and environmentally beneficial heating and 

cooling systems available today 



Today’s Agenda 
●  What is the Geothermal Urbana-Champaign 

group buy program? 

●  What is Geothermal power? 

●  Cost and savings incentives 

●  How to begin your geothermal journey! 



What is a 
Geothermal 
Group Buy? 



What is a  
Group Buy? 

NREL Model for Lower Prices: 
1.  Economy of Scale 
2. Community-Led Outreach 
3.  Strong Customer Education 
4.  Limited-time Offering 
5. Competitive Contractor 

Selection 

Everyone wins! 



•  15  Geothermal  Power Hour 
webinars. Deadline May 30,  2021 . 

•  Open to Champaign, Piatt, and 
Vermillion County residents, 
businesses, farms & nonprofits 

•  All-in Pricing. Program pricing 
includes turnkey design, permitting, 
components, installation 

•  Additional rebates as more 
systems are contracted in the 
program territory 

•  Residential financing & U.S.-made 
products available. 

Geothermal Urbana-Champaign Group Buy 



About Design-Air: 
●  Family owned since 1977  

●  More than 1700 geothermal systems installed since 1985  

●  27 Full time employees  

●  GAOI/NATE certified technicians WaterFurnace Geo Pro Master 

Dealer  

●  BBB A+ 



How 
Geothermal 

Energy Works 





Geothermal Energy Systems are 
Called Many Things 

•  Ground-source heat pump 
•  Geo-exchange 
•  Geothermal heat pump 
•  Earth-coupled heat pump 
•  Geo 
•  Earth Energy 



Geothermal Heat Pumps Produce 
On-Site RENEWABLE Energy 

 • Geothermal systems use the ground as a moderate-
temperature heat source during the winter and a heat sink 
during the summer 

• Geothermal systems draw RENEWABLE thermal energy 
from the ground during the winter to heat buildings and reject 
excess heat from buildings back into the ground in the 
summer 

 
So in the summer, Geothermal systems RENEW the Heat that 

they tapped from the ground during the previous winter 
season 

 



Earth is a Vast Solar Collector 



U.S. Underground Temperatures 



72°F 

62°F 

Geothermal heat pumps 
transfer moderate heat 
into the building to 
provide heating 
 
 

The Earth is a Source 
of Heat in Winter… 

Outdoor air temperature: 5°F 



Outdoor air temperature: 
100°F 

72°F 

62°F 

Geothermal heat pumps 
transfer excess heat 
from the building to the 
ground providing cooling 
 

...And an Efficient Place to 
Reject Heat in Summer… 



Geothermal heat 
pumps (GHP) circulate 
water through a sealed 
underground piping 
loop where it is 
naturally warmed (or 
cooled) by the earth 
 

Using Geothermal 
Technology 



GHPs Transfer Heat 
Efficiently 

1 kWh of energy purchased 
from  

the grid to operate a GHP 
system 

3 to 5 kWh of RENEWABLE energy 
absorbed from the earth 
IS FREE 

Yields  
4-6 kWh of energy  
for the building 

400-600% Efficiency 



Geothermal is not a New 
Technology 



Geothermal is not a New Technology 



Geothermal is not a New Technology 

• Underground loop development using iron 
and copper loops in the 1940’s.  PB and PE 
pipe made viable in late 1970’s 
 

• Oklahoma State University began 
involvement in improving the technology in 
late 1970s driven by J. Bose, J. Partin, and 
G. Parker 

 
 



Heat Pumps 
• Heat pumps “move” energy from one location to 

another, instead of creating heat by burning fossil 
fuels, such as a gas furnace does or a refrigerator  

• Geothermal Heat Pumps use the earth or well water 
to provide heating, cooling and hot water for your 
home 

• A Geothermal heat pump “moves” energy to/from 
the ground, eliminating the outdoor equipment 
associated with ordinary heat pumps or air 
conditioners 



Geothermal Operation 
•  Geothermal heat pumps consist of four circuits: 

– Distribution Circuit 
•  The system that distributes the conditioned air or water 

solution throughout the home or building and returns it 
to the unit 

– Refrigerant Circuit 
•  A sealed and pressurized circuit of refrigerant including 

compressor, expansion valve, water-to-refrigerant heat 
exchanger(s), air coil, reversing valve. The refrigerant is 
either R-22 or R-410A 



Geothermal Operation 
•  Geothermal heat pumps consist of four circuits: 

– Ground Loop Circuit 
•  The piping system buried in the ground has fluid that is 

circulated by pumps to and from the geothermal unit 
– Hot water circuit 

•  Domestic water can be heated in a geothermal unit 
with a device called a desuperheater. A piping 
connection is made from the geothermal unit to the 
water heater 



Geothermal Operation 
•  Each of these circuits is closed and sealed from 

the others—there is no direct mixing to risk to the 
environment 

•  However, heat energy does transfer from the 
refrigeration circuit to the other three circuits 

•  The refrigerant flow will change direction when the 
unit changes modes (heating or cooling) 



Heating water is the 
second largest use of 
energy in the home; 
~20% 

Domestic hot 
water is a free 
byproduct of a 
Geothermal 
system 



Free Energy 
•  Geothermal Heat Pumps use only a small 

amount of electricity to capture a large amount of 
FREE energy from the earth 



Equipment Performance Ratings 
•  ARI* has designated the efficiency ratings for 

water-to-air heat pumps as: 
– Energy Efficiency Ratio (EER) 

•  EER = BTU output divided by power watt input 
•  For cooling operation under steady state test conditions 

– Coefficient of Performance (COP) 
•  COP = BTU output divided by BTU input 
•  For heating operation under steady state test 

conditions 
ARI* = Air-Conditioning and Refrigeration Institute  



Geothermal Performance Comparison 



Geothermal Performance Comparison 



Loop Types 
•  Closed Loop (w/ antifreeze) 

– Horizontal 
– Vertical 
– Pond 

•  Open Loop  (w/ groundwater) 
– Well Water 



Vertical Loop 



Vertical Bore Without 
Backfill 



Vertical Loop/Grouted  

Bentonite  
Grout 
Backfill  

Geothermal 
Pipe 



Retrofit Existing Home …  
What Geothermal Loop Installation Will Look Like 

 



New Home Construction …  
What Geothermal Loop Installation Will Look Like 





U-Bend Used for Vertical Loops 



Horizontal Bore Loops 
Typically 3-4 

Bores, 200 Feet 
Long Each 



Directionally Bored Loopfield…  
What Geothermal Loop Installation Will Look Like 





Horizontal Loop 



Horizontal 4 & 6 Pipe Loops 



Minimum ½ Acre, 
8 Ft. Deep 

Pond Loop 



Racked Loops 



 

 
Uses 
Existing Well 

Well Water (Open Loop) 



Load Calculation is a VITAL First Step 
Geothermal is a 
different type of 
heating/cooling 
system. Equipment 
cannot be 
oversized, nor 
undersized – unlike 
a traditional gas 
furnace. It must be 
properly sized 



Geothermal 
Sizing Software 
Provides an 
Energy Analysis 

This analysis will 
provide energy usage 
projections, paybacks, 
savings, etc.  
 



Classic Geothermal Residential 
Retrofit in Old Home 

Geothermal can 
work in virtually 
any application 
… some are 
easier than 
others 
 



Geothermal 
Costs & 

Incentives 



Group Buy 

Total		 50	Tons	 100	Tons	 150	Tons	

Discount	price/Ton	 $3,700	 $3,600	 $3,500	

#	of	Proper7es	 8-12	
homes	

16-24	
homes	

24-36	
homes	

How it works: 
The more people go geothermal, the lower the price:   

$3,900 / Ton 
Base price is lower than Design Air's market rate. 

Volume Rebates 
	



Every Home Is 
Different 

Your Geothermal System Is 
Tailor-Made To Fit Your  

Needs 

Pricing Varies by Site and Needs: 

•  System Design and Size 
•  Supplemental electric 

heat or gas furnace 
upgrade 

•  Geothermal hot water 
assist and buffer tank 

•  Surge 
Protectors 

 



Federal Residential & 
Commercial Geothermal Tax 

Credit  •  Tax credit of 26% on qualified expenditures in 2020 

•  No maximum credit, but requires you have tax appetite 
•  Steps down to 22% in 2021 and 0% in 2022 (stays at 

10% for commercial in ‘22 and beyond) 
•  A home must be owned by the taxpayer but does not 

have to serve as the principal residence 

•  Incentive details at energystar.gov or irs.gov 



4 Ton WaterFurnace 3 Series 
 

10kw Supplement Heat, Wiring 
 

and Hot Water Assist 
 
Installed cost  $21,690 

Max. Geo Urbana Champaign 
discount 

-$1,600 

26% Federal Tax Credit - $5,223 

Net cost  $14,867 



Reduce Your Energy Bill 



Incremental Payback 
Type of 
System  

Cost  Tax Credit Incremental 
Payback  

Geothermal  $20,000 $5,200 $4,800 

NG or Propane 
Furnace and 
Air 
Conditioning  

$10,000 N/A N/A 

●  Home or Business requires heating and cooling  
●  Assumes property requires new HVAC system  
●  Compares geothermal against conventional equipment 
●  Paybacks typically in the three-six year range depending on the cost of gas, 

electric rates, etc.   



Home Values 
Possible Reasons for Increased Resale Value: 
●  Immediate Monthly Savings for Buyers 
●  More and More Buyers Want Green Homes 
●  A “Low Hassle” Improvement  

 
The amount of energy savings depends on the size of the home, the 
climate, and the way that the homeowner uses heating and cooling. 
The U.S. EPA claims that people can save as much as 70% on heating 
costs and 50% on cooling with geothermal heating pumps.  
 
No home improvement is guaranteed to provide a specific ROI. 
Ultimately, the way a home is valued depends on the knowledge of the 
many parties relevant to the transaction. Real Estate agents who 
understand how geothermal heating and cooling works and average 
energy savings for the area can help to market the home appropriately.  



Environmental Benefits 
●  Requires less fuel to heat or cool your home 

○  Space heating, air considition, and water heating account for ~ 70% 
of energy use in the home according to the EIA 

○  Reduces environmental damage caused by the extraction of fossil 
fuels 

○  Takes fuel delivery trucks off the road  
●  Replacing outdated equipment with a more efficient geothermal system 

can reduce a home’s CO2 emissions by up to 80% 
○  Eliminates Carbon Monoxide risk, according to the CDC kills 

hundreds every year and makes thousands more sick  
○  Improves indoor quality  
○  Lasts longer - about 20-25 years 

●  Can lower carbon footprint even further by switching all of your energy 
use, including your heat pumps, from fossil fuel-generated solar electricity 



Get Started 
System 

Design & 
Pricing 

Ground 
Loop 

Installation 

Equipment 
Installation 

Project 
Completion 

1 42 3 5

Sign up online Phone 
Consultation 

 
Site Visit 

 
Energy Analysis 

 
Formal Proposal 

 
Contract & down 

payment	

Permit 
 

Utility Location 
 

Group Loop 
Installation 

 
Inspection 

 
Backfill 

 
Cleanup 

Site Preparation 
 

Inside Piping 
 

Same day 
replacement 

 
System Startup 

 
Accessories & 

details 

City Inspection 
 

QA Walkthrough 
 

System 
Orientation 

 
Warranty & 

Maintenance 
Program 

 
Final Payment 

FIVE EASY STEPS TO 
GEOTHERMAL 



●  Fill out the site assessment form. We’ll send you link to the form in 
the chat AND in a follow-up email. You can also click the blue  sign 
up    button on GeothermalUC.org  

 
●  Design Air will provide you with a free, no obligation preliminary 

Geothermal Financial Analysis. This report can be via email or 
webinar. 

 
●  Request a detailed site assessment. Design Air will verify your 

design, update your quote and give you your contract. 
 

●  Sign contract with Design Air by May 30th, 2021, to participate in 
Geothermal Urbana-Champaign. 

 
●  Celebrate and enjoy clean energy!  

	
 

	

Next Steps 



Stay Informed: 
Become a Member of the MREA! 

Promoting renewable energy, energy efficiency,  
and sustainable living through education and demonstration. 

•  $20 Off All Courses 
•  Invite to Virtual  

Membership Meeting 

•  Access to Clean Energy 
Credit Union 

•  Subscription to Newsletter 
 

•  Free Online Tutorials 
•  Free Rise Up! 

Publication 
Mailed to You 



www.GeothermalUC.org 



Design-Air Contact 
Information 

Sign Up for a Site Assessment of Your 
Home (link is in Chat) 
Reach Out: Jim Hall  
JHall@DesignAirHVAC.com 
Get More Information: 
DesignAirHVAC.com 
217-429-1105 
 
 
 
 



Thank You for Attending! 
Presenter: John Freitag, Executive Director 
Geothermal Alliance of IL JFreitag@gaoi.org  
 
Feedback? Questions? 
Peter Murphy, MREA 
PeterM@midwestrenew.org 

 

www.GeothermalUC.org 
 


