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Overview
Building Heating 
“want of a faster horse”

Our Retrofit

Lessons Learned

Heat Pumps and 
Sustainability



Energy Management
Task Force? Sustainaboloney? SustainaBS?

Priorities:

1. Reduce our Impacts
2.    Replace Fossil Fuel Energy w/Clean

3.    Reconcile our Relationships





“I would also say we are also 
following the laws of 
thermodynamics. Heat pumps 
simply don’t work in the climate 
across the Prairie provinces.” 

Premier Scott Moe, November 
2023



Air Source Installation (SK – Fall 2024)



Air Source Installation (SK – Fall 2024)



We need to be warm (and cool)

Gas:
Jan 12, 2024 New 
SK Record 1.70 PJ 
fossil gas = 
       19,676 eMW

Electricity
Dec 30, 2021 SK 
Record
           3,910 MW



Our Home: 1980 Bungalow in RM of Vanscoy 



Deep Insulation Retrofit on our home 2018/2019.  



Heat Pumps
• Efficiency of a heat pump depends greatly on the temperature difference

• Coefficient of Performance (COP): The COP is a ratio between the rate at which the heat 
pump transfers thermal energy (in kW), and the amount of electrical power required to do 
the pumping (in kW). For example, if a heat pump used 1kW of electrical energy to 
transfer 3 kW of heat, the COP would be 3.

• COP of heat pumps typically ranges from between 2.0 and 5.4. My heat pump during 
commissioning was COP of 3.9 heating and 5.4 for cooling (18.5SEER)

• when air temperatures can go below –30°C, ground-source systems are better because 
they take advantage of warmer and more stable ground temperatures. Typical water 
temperatures entering the ground-source heat pump are generally above 0°C, yielding a 
COP of around 3 for most systems during the coldest winter months.



August 2008, trench to vertical “well” 
loops

Five (5) 660’ loops of ¾” poly pipe

Retrofit geothermal, so piping enters 
at grade level through former window 
opening in basement



Drilling Rig drilling ground source wells (August 2008)



Digging Trench to each set of ground source loops (August 2008)



Ground source loops entering house (and HRV #1)



Our Installation (2008 – 2024)



Our Installation (Feb, 2024 – Present)



Our Installation (2008 – 2024)



Our Installation (Feb 2024 - present)



In floor heat tubing prior to overpour of floor (2008)



Efficiency
In 1975 building technology was 2x4 
walls with R7 insulation and R12 in 
the attic. 

Late 1970s Saskatchewan Research 
Project: design and build a Solar 
House appropriate for 
Saskatchewan – led to the 
Saskatchewan Conservation House 
R44 Walls, R60 Attic, Very airtight 
construction

2008: removed Gas Furnace, 
installed renewable energy and 
geothermal

2017: Installed Solar PV

2018: Deep Insulation Retrofit
Added R24 Basement insulation
Adding R40 Walls

2019: Double Wall Construction of 
our farmhouse

2024: Replaced Heat Pump





Summer  2018, Exposing concrete 
basement to insulate



Summer  2018, insulating basement



Deep Insulation Retrofit on our home 2018/2019.  Saves enough energy to drive 27,000 
EV kms per year.
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Deep Insulation Retrofit on our home 2018/2019.  Saves enough energy to drive 27,000 
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Efficiency
2007 (gas heating) 
Total Energy Use 52,193 ekWh (13,616 kWh Electricity – balance fossil gas)

2016 (geothermal heat pre solar/pre insulation retrofit)
Total Energy Use: 28,332 kWh (~45% reduction)

2021 (Geothermal Heat)
Total Energy Use: 

11,841 kWh Grid
9,480 kWh Solar 21,321  kWh Total
~5,000 kWh EVs

Home Electricity
16,321 kWh

69% energy reduction (total)

2023 (Resistive heating only) 
25,500 kWh





Typical Performance Specs, note capacity drops as temperature difference increases





Commissioning data for our replacement heat pump, Feb 21, 2024

Source Temp In Heat 1: 38F Source Temp Out Heat 1: 33F 
Heat 1: 23,100 BTU 
Supply Air Temp: 88F  Return Air Temp 66F

Source Temp in Heat 2: 36F Source Temp Out Heat 2: 29F
Heat 2: 32,340 BTU
Supply Air Temp: 95F Return Air Temp 67F

Heating Coefficient of Performance
Heat 1: 4.1   Heat 2: 3.9

Similarly Cooling SEER
Cool 1: 19.5 (5.7 COP)  Cool 2: 18.5 (5.4 COP)







Basic Charge has increased from $10.50 monthly to $26.50
Delivery Charge has increased from $.071/m3 to $0.1113/m3 (over same period)

$0.1264/m3



Our Installation (former nameplate)
As it developed a leak in the refrigerant,
The 80 oz of R410A were lost.
There is a GWP of 2088 for R410A
So, this is equivalent to 4,720KG of CO2
In terms of GWP.



Lessons Learned
• Insulate and tighten house first
• Equip Heat Pump with Soft Start for 

compressor
• Control system – ensure backup 

electric heater isn’t running needlessly
• Bring in Ground Source Loops below 

grade if possible
• Mind cool piping “sweat” from 

condensate
• Install the Biggest Solar system 

possible (gateway drug to an EV)



Thank you!

To stop global warming, we 
must replace fossil fuels

“no one can do it all, but 
everyone must do 

something”

Glenn Wright, Vanscoy, SK
gwrightsk@gmail.com

306-361-7314 (cell)


