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Speaker Bios

Martin Luymes – is Vice-President Government and Stakeholder Relations, for the Heating, Refrigeration and Air Conditioning Institute of Canada (HRAI), where he 

has worked since 1995. Before starting at HRAI, Martin was Project Coordinator for the Social Investment Organization (SIO), Research Director for the Independent Power 

Producers Society of Ontario (IPPSO) and a Research Associate and Lecturer at the University of Toronto. 

Jeff Hunter – is Vice-President of the Ontario Geothermal Association, an HVAC manufacturer representative with GPA Inc., and an instructor with Conestoga College in 

the Renewable Energy Techniques program. Jeff is actively involved in the Geothermal industry since 2005. As a Mechanical Technologist, Jeff has extensive experience in 

Residential and Commercial HVAC systems, specializing in Chilled water systems, Heat Pumps, Hydronics, and high-performance ventilation systems. 
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AGENDA

Quick Review: How Geothermal Works / System Overview

Residential Single Family

Multi-Family

MUSH

What about ASHP / cc-ASHP?

Canadian Context - Martin
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GEOTHERMAL:
WHERE DOES IT 

COME FROM?

GSHP’s USE STORED SOLAR 

ENERGY.
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Loop absorbs heat

from ground

Energy of 
the sun

warms 
the ground

* Heat transfer process is reversed for cooling

Geothermal unit 
transfers heat 
to the building: 
Forced Air or 
Hydronic

THE HEAT TRANSFER 
PROCESS
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Horizontal

Earth Loop

Vertical

Earth Loop

Pond or 
Lake Loop

GEOTHERMAL ”LOOPS”

Sewage

Heat Recovery

6
Common Loop

Geo-Micro-District
Waste Water Heat Recovery



Single-Family
3 ton Vertical
Real-time Data

Data from: Feb.28, 2019

LOOP EWT (C): 3.1

LOOP LWT (C): 0.8

OA TEMP: -19C

TOTAL OUTPUT: 19,487 BTU/HR. 
(5711 W)

NDV038 (TWO-STAGE HEAT PUMP)
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Single-Family
3 ton Vertical
Real-time Data

Data from July 16, 2019

LOOP EWT (C): 15.8

LOOP LWT (C): 19.1

OA TEMP: +29C

TOTAL OUTPUT: 28,975 BTU/HR. 
(8491 W)

Cooling EER: 30.5

NDV038 (TWO-STAGE HEAT PUMP)
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Geothermal Annual Energy Consumption

3-ton Vert ica l

Single-Family:
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Sys tem Summary

TE 038B Dig ita l / Vert 1 U-Tube  - 0.75"

Clima teMas ter Unit Hea ting

Serie s : Tranquility 30 - Digita l Tranquility 30 - Digita l

Mode l: 38 Electrica l Use : 5,363 kWh

Style : Two S tage  - Var Spd Fan Ave rage  Efficiency: 4.03 COP (W/W)

Hot Wate r Genera tor: Ye s Annua l Contribution: 99 %

Heating Run Time: 3,127 Hours Annua l Cos t: 992 CAD   

Cooling Run Time: 551 Hours

Heating S tage  1: 86 % of Htg Electric Res is tance

Cooling S tage  1: 99 % of Clg

Electrica l Use : 116 kWh

Ge othe rm al So urce Ave rage  Efficiency: 100 %

Annua l Contribution: 1 %

Source  Type: Vertica l Closed Loop Annua l Cos t: 22 CAD   

Soil Type: Ave rage  Rock

Pipe  Type : 3/4" IPS  HDPE SDR 11 Annua l Heating Cos t: 1,014 CAD   

Pipe  Configura tion: 1 U-Tube  in Bore

Avg P ipe  Depth: 100.0 ft Cooling

Bore  Le ngth: 460.0 ft

Tranquility 30 - Digita l

Min Freeze  Prote ct: 10.0 Deg F Electrica l Use : 753 kWh

Ave rage  Efficiency: 22.98 EER (Btu/W)

Ma x Source -Cooling: 93.3 Deg F

Avg Source-Cooling: 65.5 Deg F Annua l Cooling Cos t: 139 CAD   

Avg Source-Hea ting: 39.4 Deg F

Min Source -Hea ting: 30.0 Deg F Wate r Heating

Ge othe rmal Hot Wate r Genera tor

Deep Earth Temp: 52.4 Deg F Electrica l Use : 430 kWh

Surface  Swing: 23.1 Deg F Ave rage  Efficiency: 4.75 COP (W/W)

Swing Time  Lag: 39 Days Annua l Contribution: 59 %

Soil Conductivity: 1.40 Btu/h-ft-F Annua l Cos t: 80 CAD   

Soil Diffus ivity: 0.960 ft2/day

Loop Conductivity: 1.93 Btu/h-ft-F Electric S torage  Wate r Heate r

Electrica l Use : 1,605 kWh

Auxilia ry Hea t Ave rage  Efficiency: 88 %

Annua l Contribution: 41 %

Type: Electric Res is tance Annua l Cos t: 297 CAD   

Style : Duct Heate r

Auxilia ry Required: 2 kW Annua l Water Heating Cos t: 376 CAD   

Optiona l Emergency: 10 kW

Efficiency: 100 % Continuous  Fan

Aux Ba lance  Point: 6.7 Deg F Electrica l Use : 0 kWh

Wate r Hea ter

Annua l Continuous  Fan Cos t: 0 CAD   

Type: Electric S torage  Wate r Hea ter

Style : S tandard Efficiency

Efficiency: 88 % Tota l An nua l Opera tin g  Cos t: 1,530 CAD   

   Due  to the  va riability of weather, sys tem ins ta lla tion and living habits  this  ana lys is  is  to be  cons ide red an e s tima te .
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Sys tem Summary

TE 038B Dig ita l / Vert 1 U-Tube  - 0.75"

ClimateMas ter Unit Hea ting

Series : Tranquility 30 - Digita l Tranquility 30 - Digita l

Mode l: 38 Electrica l Use : 5,363 kWh

Style : Two Stage  - Var Spd Fan Average  Efficiency: 4.03 COP (W/W)

Hot Wate r Genera tor: Yes Annua l Contribution: 99 %

Heating Run Time: 3,127 Hours Annua l Cos t: 992 CAD   

Cooling Run Time: 551 Hours

Heating S tage  1: 86 % of Htg Electric Res is tance

Cooling S tage  1: 99 % of Clg

Electrica l Use : 116 kWh

Geothermal So urce Average  Efficiency: 100 %

Annua l Contribution: 1 %

Source  Type: Vertica l Closed Loop Annua l Cos t: 22 CAD   

Soil Type: Ave rage  Rock

Pipe  Type : 3/4" IPS HDPE SDR 11 Annua l Heating Cos t: 1,014 CAD   

Pipe  Configura tion: 1 U-Tube  in Bore

Avg P ipe  Depth: 100.0 ft Cooling

Bore  Le ngth: 460.0 ft

Tranquility 30 - Digita l

Min Freeze  Protect: 10.0 Deg F Electrica l Use : 753 kWh

Average  Efficiency: 22.98 EER (Btu/W)

Max Source-Cooling: 93.3 Deg F

Avg Source-Cooling: 65.5 Deg F Annua l Cooling Cos t: 139 CAD   

Avg Source-Hea ting: 39.4 Deg F

Min Source-Hea ting: 30.0 Deg F Wate r Heating

Geothe rmal Hot Wate r Genera tor

Deep Earth Temp: 52.4 Deg F Electrica l Use : 430 kWh

Surface  Swing: 23.1 Deg F Average  Efficiency: 4.75 COP (W/W)

Swing Time  Lag: 39 Days Annua l Contribution: 59 %

Soil Conductivity: 1.40 Btu/h-ft-F Annua l Cos t: 80 CAD   

Soil Diffus ivity: 0.960 ft2/day

Loop Conductivity: 1.93 Btu/h-ft-F Electric S torage  Wate r Heate r

Electrica l Use : 1,605 kWh

Auxilia ry Hea t Ave rage  Efficiency: 88 %

Annua l Contribution: 41 %

Type: Electric Res is tance Annua l Cos t: 297 CAD   

Style : Duct Heate r

Auxilia ry Required: 2 kW Annua l Water Heating Cos t: 376 CAD   

Optiona l Emergency: 10 kW

Efficiency: 100 % Continuous  Fan

Aux Ba lance  Point: 6.7 Deg F Electrica l Use : 0 kWh

Water Hea ter

Annua l Continuous  Fan Cos t: 0 CAD   

Type: Electric S torage  Wate r Hea ter

Style : S tandard Efficiency

Efficiency: 88 % Tota l An nua l Opera tin g  Cos t: 1,530 CAD   
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2/28-21

ClimateMas te r, In c . Sample  Pro jec t Title

GeoDes ign er® 2021-2-4 Page  3

Sys tem Summary

TE 038B Dig ita l / Vert 1 U-Tube  - 0.75"

Clim ateMas te r Unit Hea ting

Series : Tranquility 30 - Digita l Tranquility 30 - Digita l

Model: 38 Electrica l Use : 5,363 kWh

Style : Two S tage  - Var Spd Fan Ave rage  Efficiency: 4.03 COP (W/W)

Hot Wate r Genera tor: Ye s Annua l Contribution: 99 %

Hea ting Run Time: 3,127 Hours Annua l Cos t: 992 CAD   

Cooling Run Time: 551 Hours

Hea ting S tage  1: 86 % of Htg Electric Res is tance

Cooling S tage  1: 99 % of Clg

Electrica l Use : 116 kWh

Ge otherm al Source Ave rage  Efficiency: 100 %

Annua l Contribution: 1 %

Source  Type : Vertica l Clos ed Loop Annua l Cos t: 22 CAD   

Soil Type : Ave rage  Rock

Pipe  Type : 3/4" IPS  HDPE SDR 11 Annual Hea ting Cos t: 1,014 CAD   

P ipe  Configura tion: 1 U-Tube  in Bore

Avg P ipe  Depth: 100.0 ft Cooling

Bore  Le ngth: 460.0 ft

Tranquility 30 - Digita l

Min Freeze  Prote ct: 10.0 Deg F Electrica l Use : 753 kWh

Ave rage  Efficiency: 22.98 EER (Btu/W)

Ma x Source-Cooling: 93.3 Deg F

Avg Source -Cooling: 65.5 Deg F Annual Cooling Cos t: 139 CAD   

Avg Source -Heating: 39.4 Deg F

Min Source-Hea ting: 30.0 Deg F Water Hea ting

Ge othe rmal Hot Wate r Genera tor

Deep Earth Temp: 52.4 Deg F Electrica l Use : 430 kWh

Surface  Swing: 23.1 Deg F Ave rage  Efficiency: 4.75 COP (W/W)

Swing Time Lag: 39 Days Annua l Contribution: 59 %

Soil Conductivity: 1.40 Btu/h-ft-F Annua l Cos t: 80 CAD   

Soil Diffus ivity: 0.960 ft2/day

Loop Conductivity: 1.93 Btu/h-ft-F Electric Storage  Wate r Hea te r

Electrica l Use : 1,605 kWh

Auxilia ry Heat Ave rage  Efficiency: 88 %

Annua l Contribution: 41 %

Type : Electric Res is tance Annua l Cos t: 297 CAD   

S tyle : Duct Hea te r

Auxilia ry Required: 2 kW Annual Wate r Hea ting Cos t: 376 CAD   

Optiona l Emergency: 10 kW

Efficiency: 100 % Continu ous  Fan

Aux Ba lance  Point: 6.7 Deg F Electrica l Use : 0 kWh

Wate r Heate r

Annual Continuous  Fan Cos t: 0 CAD   

Type : Electric S torage  Wate r Heate r

S tyle : Standard Efficiency

Efficiency: 88 % To ta l Annua l Opera ting  Cos t: 1,530 CAD   

   Due  to the  variability of wea the r, sys tem ins ta lla tion and living habits  this  ana lys is  is  to be  cons idered an e s tima te .

2/28-21

Clim ateMas te r, Inc . Sam ple  Pro jec t Title

Ge oDes igner® 2021-2-4 Page  1

Pro jec t In formation

Prepared For: Prepared By:

Mr. and Mrs . Sample Cus tomer Sample  Hea ting and Cooling

1234 Sample  Drive 555 W. Demo Road

Sample City, USA  12345 Anywhere, USA  25487

Home 123-321-1234 Main 555-1212

Work 123-321-1234 Fax 555-1212

Cell 555-555-1212

sample@sample .com Contact Joe  Sample

555-1212

jsample@sample .com

Notes : Sample Cus tomer Note Notes : Sample  Dea ler Note

Des ign Data

Heating Load: 40.0  kBtuh Heating Se tpoint: 72.0  Deg F

Htg Load Temp Diff: 73.0  Deg F Cooling Setpoint: 75.0  Deg F

Cooling Load: 28.0  kBtuh Begin Cooling At: 70.0  Deg F

Clg Load Temp Diff: 13.0  Deg F Hot Water Se tpoint: 130.0  Deg F

Sens ible  Cooling: 21.6  kBtuh Hot Water Users : 2  

Continuous  Fan: No  

Reference  City: Hamilton, CAN-ON

Winter Des ign: 1.0  Deg F Annual Hea ting Load: 74  MMBtu

Summer Des ign: 88.0  Deg F Annual Cooling Load: 17  MMBtu

Bldg Balance  Temp: 59.3  Deg F Ann. Hot Water Load: 12  MMBtu

Avg Internal Gains : 6.9  kBtuh Daily Hot Water Use: 151  Litres

Es timated  Opera ting  Cos t Summary

HVAC Heatin g Cooling Hot Wa te r Cont. Fan To ta l Monthly

Sys tem Option CAD   CAD   CAD   CAD   CAD   CAD   

No Option Se lected 0   0   0   0   0   0   

TE 038B Digita l / Vert 1 U-Tube  - 0.75" 1,014   139   376   0   1,530   127   

Gas -93%-Condens ing-2s tg-Vspd Sys tem 1,222   317   259   0   1,799   150   

Comments : Utility Cos t CAD   Summer Win te r

Sample Project Note .                                   Electric - Geothermal per kWh .185 .185

                                                        Electric - Hea t Pump per kWh .185 .185

                                                     Electric - Furnace per kWh .185 .185

Natura l Gas per m3 0.45 0.45

Sample Proj # Propane per Litre 0.65 0.65

Untitled.ged Fue l Oil per Litre 0.90 0.90

 Due to the  variability of weather, sys tem ins ta lla tion and living habits  this  analys is  is  to be  cons idered an es timate .



Single-Family: Conventional Annual Energy Consumption

Natural  Gas 10

ClimateMas te r, In c . Samp le  P ro jec t Title

GeoDes ign er® 2021-2-4

Sys tem Summary

Gas -93%-Condens ing-2s tg-Vs pd  Sys tem

Air Conditioner Heating

Type: Air Conditioner - Split Gas  Furnace

Style : 12 SEER - R410a Fuel Use : 2,339  m3

35 C Cool Capacity: 29.1 kBtuh Electrica l Use: 915 kWh

35 C Cool Efficiency: 10.40 EER (Btu/W) Average  Efficiency: 90 %

Indoor Coil Match: Hi-Eff Furn

Outdoor Coil Rating: Average Annual Hea ting Cost: 1,222 CAD   

Cooling

Air Conditione r - S plit

Run Time: 660 Hours Electrica l Use: 1,715 kWh

Average  Efficiency: 10.09 EER (Btu/W)

Heating  Sys tem

Annual Cooling Cos t: 317 CAD   

Type: Gas  Furnace

Style : Ignitor-Cond-2s tg-Vspd Water Heating

Input Capacity: 60.0 kBtuh

Output Capacity: 56.4 kBtuh Gas  S torage  Water Hea ter

Efficiency: 93.0 AFUE Fuel  Use : 576  m3

Average  Efficiency: 58 %

Low Input Cap: 39.0 kBtuh Annual Water Heating Cos t: 259 CAD   

Low Output Cap: 36.7 kBtuh

Continuous  Fan

Run Time: 2118 Hours

Electrica l Use: 0 kWh

Water Hea ter

Annual Continuous  Fan Cos t: 0 CAD   

Type: Gas  S torage  Water Hea ter

S tyle : S tandard Efficiency

Efficiency: 58.0 % Tota l Annual Opera ting Cos t: 1,799 CAD   

         Due  to the  variability of weather, sys tem ins ta lla tion and living habits  this  ana lys is  is  to be  cons idered an es timate .

2/28-21

ClimateMas te r, Inc . Sample  Pro jec t Title

GeoDes ig ner® 2021-2-4

Sys tem Summary

Propane-93%-Conden s ing -2s tg-Vs p d Sys tem

Air Conditioner Heating

Type: Air Conditione r - S plit P ropane  Furnace

Style : 12 SEER - R410a Fuel Use: 3,418 Litres

35 C Cool Capacity: 29.1 kBtuh Electrica l Use : 915 kWh

35 C Cool Efficiency: 10.40 EER (Btu/W) Average  Efficiency: 90 %

Indoor Coil Match: Hi-Eff Furn

Outdoor Coil Rating: Average Annual Heating Cos t: 2,391 CAD   

Cooling

Air Conditioner - Split

Run Time: 660 Hours Electrica l Use : 1,715 kWh

Average  Efficiency: 10.09 EER (Btu/W)

Heating  S ys tem

Annual Cooling Cos t: 317 CAD   

Type: Propane  Furnace

Style : Ignitor-Cond-2s tg-Vspd Water Hea ting

Input Capacity: 60.0 kBtuh

Output Capacity: 56.4 kBtuh Propane  S torage  Water Heater

Efficiency: 93.0 AFUE Fuel  Use: 841 Litres

Average  Efficiency: 58 %

Low Input Cap: 39.0 kBtuh Annual Water Hea ting Cost: 547 CAD   

Low Output Cap: 36.7 kBtuh

Continuous  Fan

Run Time: 2118 Hours

Electrica l Use : 0 kWh

Water Heater

Annual Continuous  Fan Cos t: 0 CAD   

Type: Propane  S torage  Water Heater

S tyle : S tandard Efficiency

Efficiency: 58.0 % Tota l Annua l Opera ting Cos t: 3,255 CAD   

         Due  to the  variability of wea the r, sys tem ins ta lla tion and living habits  this  ana lys is  is  to be  cons idered an es timate .
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Propane

ClimateMas te r, Inc . Sample  Pro jec t Title

Geo Des igne r® 2021-2-4

Sys tem Su mmary

Oil-80%-Natu ra l Dra ft Sys tem

Air Conditioner Heating

Type: Air Conditioner - S plit Oil Furnace

Style : 12 SEER - R410a Fuel Use : 2,886 Litres

35 C Cool Capacity: 28.8 kBtuh Electrical Use : 1,403 kWh

35 C Cool Efficiency: 10.19 EER (Btu/W) Average  Efficiency: 70 %

Indoor Coil Match: Builder

Outdoor Coil Rating: Average Annual Heating Cos t: 2,856 CAD   

Cooling

Air Conditioner - Split

Run Time: 666 Hours Electrical Use : 1,749 kWh

Average  Efficiency: 9.90 EER (Btu/W)

Heating  S ys tem

Annual Cooling Cos t: 323 CAD   

Type: Oil Furnace

Style : Natura l Draft Water Heating

Input Capacity: 60.0 kBtuh

Output Capacity: 48.6 kBtuh Oil S torage  Water Heater

Efficiency: 80.0 AFUE Fuel  Use : 539 Litres

Average  Efficiency: 60 %

Annual Water Hea ting Cos t: 485 CAD   

Continuous  Fan

Run Time: 1753 Hours

Electrical Use : 0 kWh

Water Heater

Annual Continuous  Fan Cos t: 0 CAD   

Type: Oil S torage  Water Hea ter

S tyle : S tandard Efficiency

Efficiency: 60.0 % Tota l Annua l Opera ting Cos t: 3,665 CAD   

         Due  to the  variability of wea the r, sys tem ins ta lla tion and living habits  this  ana lys is  is  to be  cons idered an es timate .

2/28-21

Oil



Commercial / Multi-Residential:

11

Water Source Heat Pump Loop, ClimateMaster Inc. Ground Source HP Loop ClimateMaster Inc.



URBAN 

NEW CONSTRUCTION

COOLING DOMINANT 

APPLICATIONS PROVIDE 
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t est 2  

14 ,000  sq m  M ult i-Fam ily Building - Toronto, ON 9  

Feasibilit y Sum m ary

Capit a l Cost s

Descript ion
Standard
ASHRAE 90 .1
Building

Opt im ized
Building w ith
Gas Heat ing

Opt im ized
Building w ith
GSHP

Base System Cost 1 $4,522,000 $4,522,000 $4,522,000

GHX System Cost 2 --- --- $835,999

Exhaust  Energy Recovery Cost 3 --- $301,420 $301,420

Upgraded Glass Cost 4 --- $112,980 $112,980

TOTAL COST $4 ,522 ,000 $4 ,936 ,400 $5 ,772 ,399

Operat ion Cost s

Cooling Cost 5 $54,170 $41,825 $29,412

Heat ing Cost 6 $24,821 $7,245 $15,322

Total Heat ing and Cooling Cost $78,991 $49,069 $44,734

ANNUAL COST SAVINGS --- $29 ,922 $34 ,257

Sum m ary

Sim ple Payback 7 --- 13 .8  years 36 .5  years

Percent  CO
2

 Em issions Reduct ion 8 --- 62% 85%

Total Borehole  Lengt h --- --- 12 ,740  m

1
 $323/square meter of building

2
 $65.62/meter of bor e

3
 $21.53/square meter of building

4
 $8.07/square meter of building

5
 $0.175/kWh elect ricity cost

6
 $0.450/Therm gas fuel cost

7
 Investment  Term: 20 years, Discount  Rate: 2.5%, Elect ricity Inflat ion Rate: 2.0%, Fuel Inflat ion Rate: 2.0%

8
 0.440 lbs/kWh, tak en from ht tps://www.eia.gov (US) or ht tps://www .cer-rec.gc.ca/ (Canada)

9
 The est imated building load calculat ions ar e based on weather data tak en from Toronto, ON, Canada.

©  2020 ht tps://www.geofease.com Page 1 of 1

t est2  

14 ,000  sq m  M ult i-Fam ily Building - Toronto, ON 9  
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St andard
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Feasibilit y Sum m ary
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St andard
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Building

Opt imized
Building w it h
Gas Heat ing
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Sum m ary
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--- 62% 85%
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3
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4
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5
 $0.175/kWh elect ricity cost

6
 $0.450/Therm gas fuel cost

7
 Investment  Term: 20 years, Discount  Rate: 2.5%, Elect ricity Inflat ion Rate: 2.0%, Fuel Inflat ion Rate: 2.0%

8
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9
 The est imated building load calculat ions ar e based on weather data tak en from Toronto, ON, Canada.

©  2020 ht tps://www.geofease.com Page 1 of 1

test2  

14,000 sq m Mult i-Family Building - Toronto, ON 9  

Feasibility Summary

Capital Costs

Descript ion
Standard
ASHRAE 90.1
Building

Opt imized
Building with
Gas Heat ing

Opt imized
Building with
GSHP

Base System Cost 1 $4,522,000 $4,522,000 $4,522,000

GHX System Cost 2 --- --- $835,999

Exhaust  Energy Recovery Cost 3 --- $301,420 $301,420

Upgraded Glass Cost 4 --- $112,980 $112,980

TOTAL COST $4,522,000 $4,936,400 $5,772,399

Operat ion Costs

Cooling Cost 5 $54,170 $41,825 $29,412

Heat ing Cost 6 $24,821 $7,245 $15,322

Total Heat ing and Cooling Cost $78,991 $49,069 $44,734

ANNUAL COST SAVINGS --- $29,922 $34,257

Summary

Simple Payback7 --- 13.8  years 36.5  years

Percent  CO
2
 Emissions Reduct ion 8 --- 62% 85%

Total Borehole Length --- --- 12,740 m

1
 $323/square meter of building

2
 $65.62/meter of bor e

3
 $21.53/square meter of building

4
 $8.07/square meter of building

5
 $0.175/kWh electricity cost

6
 $0.450/Therm gas fuel cost

7
 Investment Term: 20 years, Discount Rate: 2.5%, Electricity Inflat ion Rate: 2.0%, Fuel Inflat ion Rate: 2.0%

8
 0.440 lbs/kWh, tak en from ht tps://www.eia.gov (US) or ht tps://www .cer-rec.gc.ca/ (Canada)

9
 The est imated building load calculat ions ar e based on weather data tak en from Toronto, ON, Canada.

©  2020 https://www.geofease.com Page 1 of 1
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Oakville Condo

160,000           

Total Estimated Construction Savings 300,000$         Annual E ne rgy (E le ctric ity &  G as) Avoide d Cost 68,000$      

Expected Savings for Condo Corporation over 30 years 1,804,467$      Annual W ate r Avoide d Cost 7,000$        

Condo Savings per sqft (Net Diverso Energy Charge) Annual Capital R e se rve  Avoide d Cost 25,000$      

Year 1 Year 5 Year 10 Year 20 Year 30 Annual M ainte nance  &  R e pairs Avoide d Cost 23,000$      

Annual 0.08$             0.13$                  0.21$                 0.45$             0.86$               Annual Che m ic als Avoide d Cost 9,000$        

Monthly 0.01$             0.01$                  0.02$                 0.04$             0.07$               Annual Carbon Tax ($50/Ton - 2022) 9,500$        

Sustainability  Impact (Key Metrics) Total Expected Avoided Costs 141,500$    

Annual HVAC Energy Saved 50 % Ge othe rm al Ene rgy Charge 128,000$    

Annual Emissions Reductions 190  tons CO
2

Year 1 Net Savings to Condo Corporation 13,500$      

Annual Water Saved 2,200,000  litres

Charges will be inflated based on below annual indexation

Construction Savings for Developer Expe cte d Ene rgy (E le c tric ity &  G as) Inflation R ate 4.0%

Diverso Energy Geothermal Cost to Developer -$                 Expe cte d W ate r Inflation R ate 5.0%

Estimated Savings from Displaced Equipment (Cooling tower, heating boilers, etc.) 300,000$         Expe cte d Capital R e se rve  Inflation R ate 3.0%

Estimated Construction Savings (equipment avoided) 300,000$         Expe cte d M aintanance  &  R e pairs Cost Inflation R ate 4.0%

Developer's Contribution to Borefield Cost -$                 Expe cte d Che m icals Inflation R ate 4.0%

Expe cte d Carbon Tax Inflation R ate 5.0%

D ive rso Ene rgy Inflation Adjustm e nt 3.0%

Operational Cost Savings for Condo Corporation 

Year
Energy & Gas 

Avoided Costs

Water & 

Chemicals 

Avoided Costs

Maintenance & 

Capital Reserve 

Avoided Costs

Carbon Tax 

Avoided Costs

Annual Net 

Savings

1 68,000$         16,000$              48,000$             9,500$           13,500$           

5 79,550$         19,037$              55,044$             11,547$         21,114$           

10 96,785$         23,669$              65,356$             14,738$         33,536$           

20 143,266$       36,650$              92,295$             24,006$         71,768$           

30 212,068$       56,881$              130,643$           39,103$         137,055$         

TOTAL 3,813,776$    969,836$            2,479,339$        504,764$       1,804,467$      

Total Estimated Net Construction Savings 300,000$         

Project Benefits Summary Financial Details

Project Name:

Size (sq. ft.):

2. Tax Benefits Timeline

$0

$500,000

$1,000,000

$1,500,000

$2,000,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

30 Year Cumulative Operational Savings (Condo Corp)

CondoProject Financial Overview

Energy

W ater

Capital Reserve

Maintenance & 

R epairs

Chem icals

Carbon Tax

$0.00

$0.01

$0.02

$0.03

$0.04

$0.05

$0.06

$0.07

$0.08

Geothermal Energy Charge vs Operational Savings          
(per sq.ft.)

G eotherm
al Energy  

Charge

7.3¢/mon th

6.6¢/month
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John Paul II Secondary – London, ON.
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John Paul II Secondary – London, ON.



ccASHP + ASHP 2015 ccASHP + ASHP 2016

Air Source Performance Data
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When demand is high, 

conservation is the most 

critical.
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Canadian
Context

Martin Luymes

19



SIZE OF MARKET
CANADA

• Few reliable statistics exist – and HRAI does not track 
shipments.

• National Energy Use Database (NEUD) says Heat Pumps 
were 5.1% of homes (“residential space heating”) in 2017 
(no breakdown by type).

(NEUD Residential Sector Canada, Table 27: Heating System Stock by Building 
Type and Heating System Type).

• i.e. under 800,000 homes out of 15.5 million homes.

• ...but probably up since then (esp. on the coasts).

• Industry estimates suggest approximately 5,000 GSHPs sold 
in residential applications last year (60% of these in new 
construction).

20



GSHP IN CANADA: REASON FOR OPTIMISM

MUSH sector  with both new and 
retrof i t  of  univers it ies ,  co l leges,  
schools ,  community  centres .  
Start ing to  see federa l  projects ,  
d istr ict  systems.

Major  push by  severa l  
munic ipa l i t ies/c it ies  to  go low 
carbon,  inc luding:  C ity  of  
Toronto,  Oakvi l le ,  Peel  Region,  
Halton Region,  K ingston,  
Ottawa and Markham.  Changes 
are happening quick ly  with 
whole developments  e ither  
adopting or  consider ing 
adopting distr ict  with geo and 
s ingle  geo insta l ls  for  homes.

Mult i - res ident ia l  growing 
rapidly.  (Ontar io  /  Lower BC)

Beginnings  of  new community  
sca le  appl icat ions  current ly  
being tendered (Markham –
300 homes) .  More on hor izon.

21



The Economic Value of 

Ground Source Heat Pumps 

for Building Sector Decarbonization

Review of a recent analysis estimating the 

costs of electrification in Canada



Introduction

Electrification of fossil-fuel consuming technologies is 

commonly recognized as one of the key tools to achieving 

Canada’s GHG emission reduction targets.

Total cost of electrification in Canada could be 

exorbitant, as utilities and consumers are required to invest 

in infrastructure for power generation, transmission, 

distribution, building intake, and consumption.

GSHPs can play an important role in reducing 

the total costs of electrification, alongside other low-

carbon technologies, by minimizing peak demand.



Approach

Review of a recent study1 modeling the costs of 

electrifying Canadian buildings, industries and 

vehicles under different scenarios

Detailed modelling of ASHP and GSHP costs and 

performance for different building archetypes 
and climates

Assessment of the relative impact of GSHPs on 

cost components for each electrification 

scenario in the original study

Original study assumes all buildings 

are converted to ASHPs; GSHPs

were excluded.

1 Canadian Gas Association, Implications of Policy-Driven Electrification in Canada (October 2019). For purposes of this assessment, Dunsky assumed that all of 

the original study's inputs and assumptions are accurate. Any errors or omissions in the original study could impact the results presented herein.

• Equipment + fuel costs

• Utility costs



E
le

c
tr

ic
 r

e
si

st
a

n
c

e E
le

c
tr

ic
 

re
si

st
a

n
c

e

E
le

c
tr

ic
 r

e
si

st
a

n
c

e

E
le

c
tr

ic
 r
e

si
st

a
n

c
e

ASHP GSHP ASHP GSHP

k
W

Coldest Day Data

Different technologies yield different grid impacts

Original study: all buildings are assumed to 

use ASHPs with electric resistance back-up
• As temperatures drop, the capacity and 

performance of the ASHPs degrade, and 

the electric resistance has to provide more 

of the heating capacity

Our analysis: impact of using GSHPs with 
electric resistance back-up
• GSHPs keep performing even during winter 

peaks; reducing how much energy is 

required from the electric resistance

HEAT 

OUTPUT

ELECTRICAL 

INPUT



Results

Hypothetical max potential

$495B
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100% GSHP Adoption

Under a scenario in which Canada moves to 100% carbon-free electricity

generation by 2050, aggressive promotion of GSHPs could save Canadians 

between $49 and $148 billion relative to the original study’s findings.
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GSHP Adoption Scenarios

Market adoption scenarios



Results

-$1,162B

$435B

$1,018B $1,078B

$572B

$881B

$584B

Fuel Costs Incremental Equipment Costs Electrical Energy Costs Power Generation and Transmission

Costs

100% ASHPs Adoption Scenario Hypothetical 100% GSHPs Adoption Scenario

Costs components variation under a 100% ASHP adoption scenario 
(compared to a BAU scenario)

Reduction in customer 
bills from the 
reduction in fossil fuel 
consumption

Additional costs of the 
electric technology 
relative to the 
conventional fossil fuel 
option

Increase in customer 
bills from the increase 
in electricity purchases

Increase in costs associated 
with the power generation 
required to serve the 
additional electric load and the 
transmission infrastructure to 
connect the additional power 
generation

Total:

$1,369B



Results

-$1,162B

$435B

$1,018B $1,078B

$572B

$881B

$584B

Fuel Costs Incremental Equipment Costs Electrical Energy Costs Power Generation and Transmission

Costs

100% ASHPs Adoption Scenario Hypothetical 100% GSHPs Adoption Scenario

Fuel costs remain 

the same as the 

same amount of 

fuel consumption 

is avoided.

Incremental 

equipment costs 

increase as GSHPs 

are generally 

more expensive 

than ASHPs.

Electrical energy 

costs decrease as 

GSHPs reduce 

electricity 

consumption.

Power generation and 

transmission costs 

decrease as GSHPs 

reduce peak load 

impacts.

Variation under a hypothetical 100% GSHP adoption scenario

+ $137B - $137B - $495B



Conclusion

GSHPs can significantly reduce the costs of widespread electrification in Canada
• Lower power generation and transmission costs

• Lower electricity costs for consumers

• Increased investment in buildings is more than offset by cost reductions

Benefits of GSHPs are highest in colder climates
• ASHPs must rely more heavily on electric resistance back-up

• In milder climates (e.g. Vancouver), GSHPs generate total costs reductions in larger buildings using hydronic 

heating systems, but not in smaller buildings using furnaces or rooftop units

GSHPs have an important role to play to decarbonize buildings in Canada
• GSHPs should be included in electrification policies, especially as we move towards renewables-based power 

generation

• However, numerous solutions will be required, in the near-term, to decarbonize Canada’s building sector, 

including ASHPs, GSHPs, and renewable gas.



Next steps

• Recommendations on actionable policies and regulations to increase the use of GSHPs 

in Canada

• Learn from the best around the world

• Adapt what we learn to the Canadian context

Phase 2 Study



The Sweden Example...
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The Sweden Example...

Vertical Geothermal Loops in 
Sundbyberg, a Residential 
Neighbourhood of 
Stockholm, Sweden
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Thank You
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Q & A
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