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Residential Space Heating Options

Gas and electric furnaces, boiler, electrical
baseboard, wood burning fireplace,
propane
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Sources: (1) Modern Log Burners | Contemporary Stoves | Stoves Are Us (2) Everything You Need to Know About Electric
Baseboard Heaters - Online Store (hussellvs.best) (3) Choosing the Right Furnace for Your Home - AllianceHVAC (4) Boiler
Work In The Summer? | Save Home Heat Company



https://www.stovesareus.co.uk/stoves/wood-burning-stoves/contemporary-stoves.html
https://hussellvs.best/product_details/66100639.html
https://hussellvs.best/product_details/66100639.html
https://alliancehvac.ca/choosing-the-right-furnace-for-your-home/
https://savehomeheat.com/boiler-work-in-summer/
https://savehomeheat.com/boiler-work-in-summer/
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Canada Residential Primary Heating Systems

Canadian primary heating systems and type of energy (2021)

Electric radiant
Boiler with hot water or heating, 4%

51%

Electric baseboard

heaters, 25%

Other types, 4%

Heat pump, 6% Heating stove, 2%

5 of 53 Sources: (1) Primary heating systems and type of energy (statcan.gc.ca)
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Saskatchewan Energy Use by Heating System
Type

Saskatchewan Space Heating Secondary Energy Use by System Type

(2021)
] Other,
ectric, Heating Oil, Natural Gas, 87.1% 0
it t 0.5% I
Wood,
0.3%
Heat Pump,
1.1%

6 of 53 Sources: (1) Residential Sector Saskatchewan1 Table 8: Space Heating Secondary Energy Use by System Type |
Natural Resources Canada (nrcan.gc.ca)



https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=res&juris=sk&rn=8&year=2021&page=1
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=res&juris=sk&rn=8&year=2021&page=1
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Heating Efficiency

Heating System Seasonal Efficiency
Old gas furnace/boiler ~55% - 80%
Efficient wood stove ~ 80%

Efficient gas furnace/boiler ~97%

Electric furnace/baseboards ~100%

Air source heat pump ~ 200%

Ground source heat pump ~300% - 400%
Natural gas heat pump ~120%-150%

Sources: (1) Residential heating | Stelpro (2) Airtight Engineering Inc | Passive House design
7 of 53 M @



https://www.stelpro.com/cat/residential-heating-en_ca/
https://www.airtightengineering.ca/




What Are Heat Pumps?

Heat pumps are heating and cooling systems that

operate by transferring heat from one location to
another,
Low-Pressure, (
Low-Temperature Vapour
i High-P .
| -> Reversing Valve H:gh-Tt:;Sps:;:ture Vapour
{r
Outdoor Coil ; Inside Coil
utdoor Coi § ﬁ‘zgﬁf;fn”ﬁmms % nside Coi
* § and Boils to Vapour A E % . Warm Inside Air
Fan \ Compressor / Refrigerant Releases
Heat to Air and Returns
to a Liguid State
Expansion Device

Low-Pressure, High-Pressure,
Low-Temperature Liguid  High-Temperature Liquid

9 of 53 Sources: (1) Heat Pump Systems | Department of Energy (2) Heat Pumps - Madison Gas and Electric - Madison,

Wisconsin (mge.com) (3) Heating and Cooling With a Heat Pump (canada.ca)



https://www.energy.gov/energysaver/heat-pump-systems
https://www.mge.com/saving-energy/for-homes/heating-and-cooling/geothermal-heat-pumps
https://www.mge.com/saving-energy/for-homes/heating-and-cooling/geothermal-heat-pumps
https://natural-resources.canada.ca/energy-efficiency/energy-star-canada/about/energy-star-announcements/publications/heating-and-cooling-heat-pump/6817

What is a Heat Pump?

» Uses refrigerants in the cycle that undergoes changes of phase (HFCs such as R134a,
R410a and R407C)

Expansion Valve Condenser

(Vapor to liquid)
liTiP ‘ " -

Heat Source

Cold Air

e & . > PN
. U s
" » -
wils t3 - g
.3&_}%

Evaporator
(Liquid to Vapor)

Compressor

> Air at -18 °C has 85% of (Vapor) -
thermal energy as air at 21 °C Heat pump operation could be

reversed to provide cooling

Sources: (1) Energy Solutions Center https://www.energysolutionscenter.org/ (2) Natural Resources Canada
Why use a cold climate air source heat pump? (canada.ca)



https://www.energysolutionscenter.org/
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-initiative/oil-heat-pump-affordability-program/why-use-cold-climate-air-source-heat-pump/24914
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Types of Heat Pumps

Ducted Air-Source Heat Pumps

Ductless Air-Source Heat Pumps

Geothermal Heat Pumps (ground

source or water source)

Natural Gas Heat Pumps

Domestic

C
Hot Water Water

Hot
Water
Storage
Tank
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Sources: (1) Heat Pump Systems | Department of Energy (2) What are central ducted heat pumps? * CleanBC Better
Homes (betterhomesbc.ca) (3) Open-Loop vs. Closed-Loop Ground Source Heat Pumps - Energy Vanguard



https://www.energy.gov/energysaver/heat-pump-systems
https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/
https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/
https://www.energyvanguard.com/blog/open-loop-vs-closed-loop-ground-source-heat-pumps/
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heat
 Ductless

« Single split or multi-split
« Good for simple floor plan,

retrofits
- Hydronic

e Can be more efficient with
buffer tank outdoor reset

- Can integrate heating, cooling, F\(IJ

DHW

Distribution Methods

« Air-based (ducted)
« Less costly than hydronic
» Good integration with backup
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Sources: (1) Water-To-Water Heat Pumps | PM Engineer (2) What are central ducted heat pumps? « CleanBC Better

Homes (betterhomesbc.ca) (3) Airtight Engineering Inc | Passive House design



https://www.pmengineer.com/articles/84610-water-to-water-heat-pumps
https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/
https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/
https://www.airtightengineering.ca/
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Heat Pump Performance Metrics

Coefficient of Performance (COP) COP = BTU’s useful energy pumped

BTU’s electrical energy input

Heating Seasonal Performance Factor (HSPF): a heat pump's efficiency over an
entire heating season

Seasonal Energy Efficiency Ratio (SEER):It measures the cooling output over a cooling
season compared to the electricity consumed

13 of 53
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Heat Pump Heating Capacity

TRANE / MITSUBISHI ELECTRIC

Central Air Conditioning Heat Pump (HP)
Singlezone Ducted, Compact Ducted
AHRI Cert #7: 211497043
Outdoor Unit Model #°: TRUZH0421KA10**
Indoor Model #": TPEADA0421AA***
Maximum Heating Capacity (Btu/h) @5°F: 48,000
Rated Heating Capacity (Btu/h) @47°F": 54,000
# Rated Cooling Capacity (Btu/h) @95°F": 42,000

Capacity (BMH)

Example Only
Heating/Cooling Capacity Graph
60
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Outdoor Temperature (°C)

--@--Heating Max. Cap. -+=--Cooling Max. Cap. % Heating Rated Cap.

% Cooling Rated Cap. --@--Heating Min. Cap. Cooling Min. Cap.

14 of 53 Sources: (1) ASHP (neep.org)


https://ashp.neep.org/#!/product/152451/7/25000/95/7500/0///0
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Heat Pump COP

Performance Specs

Heating /
Cooling

Cooling

Cooling

Heating

Heating

Heating

Heating
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Outdoor
Dry Bulb

95°F

82°F

47°F

17°F

5°F

-13°F

Indoor Dry
Bulb

80°F

80°F

T0°F

T0°F

T0°F

T0°F

Unit
Btu/h®
kW
cop
Btu/h*
kw
CcopP
Btu/h*
kW
cop
Btu/h*
kW
cop
Btu/h*
kW
cop
Btu/h*
kW
cop

Min
17,100
13
3.86

21,400

527

21,200

4.11
11,400
1.66
2.01
9,400
1.6
172
14,000
1.02
402

Rated*
42,000
39
3.16

54,000
476
332
39,500
5.09
2.27
39,500
6.36
1.82

Example Only

Heating/Cooling COP Graph

Sources: (1) ASHP (neep.org)
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https://ashp.neep.org/#!/product/152451/7/25000/95/7500/0///0

-0

Heat Pump Info

EER*

SEER®

HSPF (Region
Iv)*

EER2*

SEER2*

HSPF2 (Region
Iv)*

HSPF2 (Region
V)

10.7
15
9.8

10.4
15.5
8.9

1.5

Example Only
Capacity 73%
Maintenance
(Rated
17°F/Rated 47°F)

Capacity 73%

Maintenance
(Rated 5°F/Rated
47°F)

Capacity 88%
Maintenance

(Max 5°F/Rated

47°F)

Variable

Capacity

16 of 53 Sources: (1) ASHP (neep.org)


https://ashp.neep.org/#!/product/152451/7/25000/95/7500/0///0
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Heat Pump Performance Metrics

Minimum Efficienc Energy Star Certification
Product Type Requirements ’ %F(yequirements

SEER2 HSPF2* SEER2 EER2 HSPF2
ASHP Split Systems 14.3 7.5 >15.2 >15.2 >7.8
ASHP Single Package Equipment 13.4 6.7 >15.2 > 10.6 >7.2
cc-ASHP** Split Systems (Non-Ducted) 14.3 6.0 >15.2 NA*™* > 8.5
cc-ASHP Split Systems (Ducted) 14.3 6.0 >15.2 NA > 8.1
cc-ASHP Single Package Equipment 134 5.4 >15.2 NA > 8.1

* HSPF2: cc-ASHP refers to Region V
**cc-ASHP- cold climate air source heat pump
*** NA: Not Applicable

To earn the cold climate heat pump designation, the heat pumps must meet the following performance criteria:
e COP at 5°F (-15°C) = 1.75, measured in accordance with Appendix M15 H42 test.

e Heating capacity at 5°F > 70% of heating capacity at 47°F (8.3°C) with the heating capacity at 47°F measured
according to Appendix M1 H12 test

1 7 Of 53 Sources: (1 ) Central air conditioners and heat pumps (canada.ca) (2) Heat Pump Equipment and Central ACs Key Product Criteria | ENERGY
STAR



https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-regulations/planning-and-reporting/central-air-conditioners-and-heat-pumps/23613
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
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Hybrid Heating

Example Only
60
= Supplemental Heating
g 50 =
= Balance Point
_r% 40 Home Type Detached
£ 30 Vintage 1990-1999
(V)
?C.OZO Floor are (m2) 150
E 0 City Saskatoon
L Annual demand (GJ) 101
0
-40 -32 -24 -16 -8 0 8

Outside Temp (°C)

A supplemental heating system is needed.

Sources: (1) Residential heating | Stelpro (2) Airtight Engineering
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https://www.stelpro.com/cat/residential-heating-en_ca/
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Hybrid Heating System

« Condensing Furnace and air source heat pump

HEAT PUMP

INDOOR UNIT

(PRIMARY HEATING &
COOLING SOURCE)

FURNACE
EXHAUST

REFRIGERANT
LINES

GAS FURNACE
(BACK-UP HEAT SOURCE)

GAS SUPPLY

AIR HANDLER

BLOWER (FAN) AIRFILTER

20 of 53 Sources: (1) Dual-Fuel Hybrid HVAC (Furnace + Heat Pump) (meeaconference.org)



https://www.meeaconference.org/sites/meeaconference.org/files/Ryan%20Kerr%20Kerr-R_MEEA-Conf_A1-Panel_1-31-22_Final.pdf
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Supplement Heating- Saskatoon Weather

Example Only
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Sources: (1) Residential heating | Stelpro (2) Airtight Engineering
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https://www.stelpro.com/cat/residential-heating-en_ca/
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Heat Pump VS NG Heating
Cost (2024) Emission (2024)
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Sources: (1) Residential heating | Stelpro (2) Airtight Engineering
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https://www.stelpro.com/cat/residential-heating-en_ca/
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Home Preparation

* Insulation  Ductwork

- Air sealing - Thermostat

24 of 53 Sources: (1) Heat Loss — Northwest Infrared Thermal Imaging



https://www.northwestinfrared.com/heat-loss
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What Are the Factors to Consider When
Evaluating a Heat Pump?

1. Temperature Range
. Defrost Capability
. Variable-Speed or Multi-Stage Operation

. Smart and Programmable Features

2
3
4. Sound Levels
5
6. Ductwork and Insulation
7

. Electric Panel Capacity

25 of 53 Sources: (1) Central air conditioners and heat pumps (canada.ca) (2) Heat Pump Equipment and Central ACs
o Key Product Criteria | ENERGY STAR



https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-regulations/planning-and-reporting/central-air-conditioners-and-heat-pumps/23613
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
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What are the upgrade requirements for existing
heating systems if heat pump is to be installed?

1. Assessment of the Heating and Cooling Requirements
Assessment of the Existing Heating System
Assessment of the Existing Ductwork

Electrical Service Requirements

oA WN

Outdoor Installation

26 of 53 Sources: (1) Central air conditioners and heat pumps (canada.ca) (2) Heat Pump Equipment and Central
ACs Key Product Criteria | ENERGY STAR



https://natural-resources.canada.ca/energy-efficiency/energy-efficiency-regulations/planning-and-reporting/central-air-conditioners-and-heat-pumps/23613
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
https://www.energystar.gov/products/heat_pump_water_heaters/key-product-criteria
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Design & Installation Resources

» NRCan Heat Pump Sizing & Selection Guide, Tool

» Northeast Energy Efficiency Partnerships Heat Pump List and User Guide

» Home Performance Stakeholder Council Heat Pump Best Practices Installation
Guide for Existing Homes

» COMING SOON: ASHRAE Heat Pump Application, Design, and Operation Guide

Sources: (1) Energir | Direct fired make up air unit (2) Condensing MUAs Incentives | Enbridge
27 of 53 Gas



https://energir.com/en/business/customer-centre/equipment/all/direct-fired-make-up-air-unit
https://www.enbridgegas.com/business-industrial/incentives-conservation/energy-solutions-by-equipment/space-heating-ventilation-building-envelope/condensing-mua
https://www.enbridgegas.com/business-industrial/incentives-conservation/energy-solutions-by-equipment/space-heating-ventilation-building-envelope/condensing-mua
https://natural-resources.canada.ca/maps-tools-and-publications/tools/modelling-tools/toolkit-for-air-source-heat-pump-sizing-and-selection/23558
https://ashp.neep.org/#!/
https://neep.org/sites/default/files/media-files/neep_heatpump_visualization_guide_final.pdf
https://www.homeperformance.ca/wp-content/uploads/2019/12/ASHP_QI_Best_Practice_Guide_20191209.pdf
https://www.homeperformance.ca/wp-content/uploads/2019/12/ASHP_QI_Best_Practice_Guide_20191209.pdf
https://www.ashrae.org/about/tfbd-upcoming-guides
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Quality Installations s e ot s e

sealant at point of entry power connection
1. Avoid installing outdoor units on Rigid line cover | Dedicated circuit

walkways and patios i I i) g 1
2. Do notinstall outdoor units under a roof's |

driplines

3. Do notinstall outdoor units facing the
wind

4. Locate outdoor units where noise will not
disturb occupants

5. Avoid any kinks or partial kinks in the

lineset
. Riser block Pad Adhesive
6. Ensure outdoor unit stay level
Anchor foot Compact ground
to riser

28 Of 53 Sources: (1) ASHP_QI Best Practice Guide 20191209.pdf (homeperformance.ca) (2) Northwest Energy Efficiency
Alliance (NEEA) | Cold Climate DHP...



https://www.pmengineer.com/articles/84610-water-to-water-heat-pumps
https://www.homeperformance.ca/wp-content/uploads/2019/12/ASHP_QI_Best_Practice_Guide_20191209.pdf
https://neea.org/our-work/cold-climate-dhp-specification
https://neea.org/our-work/cold-climate-dhp-specification
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Quality Installations

7. Install outdoor units above average
snowfall depths
8. Ensure Insulation covers the entire

lineset including flare fittings

9. Air-seal and insulate the wall

penetrations

Sources: (1) ASHP_QI_Best_Practice_Guide_20191209.pdf (homeperformance.ca) (2) Northwest Energy Efficiency
29 of 53 Alliance (NEEA) | Cold Climate DHP...



https://www.pmengineer.com/articles/84610-water-to-water-heat-pumps
https://www.homeperformance.ca/wp-content/uploads/2019/12/ASHP_QI_Best_Practice_Guide_20191209.pdf
https://neea.org/our-work/cold-climate-dhp-specification
https://neea.org/our-work/cold-climate-dhp-specification
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Natural Gas Heat Pump

» Efficiencies of 120%-160%

« Commercially available for commercial sector (1 &2) and
residential homes (1)

e Saskatchewan Demos and Installations

1. Absorption/ 2. Gas engine 3. Thermal
Adsorption Compression
31 of 53

Sources: (1) stonemountaintechnologies.com, (2) Home - Thermolift (thermoliftsolutions.com), (3) Air to
Water GHP Unit | Gas-Engine Heat Pump (GHP) | Energy Systems | YANMAR



https://stonemountaintechnologies.com/products/gas-heat-pump/
https://thermoliftsolutions.com/
https://www.yanmar.com/global/energy/ghp/air_to_water/
https://www.yanmar.com/global/energy/ghp/air_to_water/
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Cold Climate Performance
Capacity maintenance

Heating Capacity (%)

essThermal
Compression

esmAbsorption Heat
Pump

ccASHP (NEEP
DataBase: HSPF2
S — (Region 1V): 8.2

-30

Ambient Temperature (°C)

Frosting

Sources: (1) ANESI Website (SMTI) Gas Heat Pump (stonemountaintechnologies.com) (2) Home - Thermolift

(thermoliftsolutions.com) (3) ASHP (neep.org)


https://stonemountaintechnologies.com/products/gas-heat-pump/
https://thermoliftsolutions.com/
https://thermoliftsolutions.com/
https://ashp.neep.org/#!/product/78770/7/25000///0
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Heating Systems Comparison*®

$7,000
$6,000
$5,000
$4,000
$3,000

$2,000

Operating costs ($)

$1,000

* Based on following assumptions:

1. Heat pump operates above -20°C.

2. Based on a 1980 2-Story detached home
size with a peak heating load of 14.5kW.

3. The Lifetime value is based on 15 years
of operation starting in 2024 (2024-2038).

4. Energy Costs include all-in with taxes as

they are directly correlated to usage.

Carbon tax is not considered.

Annual costs are based on current

residential rates (2024), and don't

consider inflation.

o v
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Annual Costs (2023)

§ 02
§ $4,186 34,5
§ $3,256
$821 $1'i95 §
§ $557 §

B N m §

95% 95% 140% 95% 95% 95% 95% Electric Electric
Efficient Efficient Efficient Efficient Efficient Efficient Efficient Resistance Resistance
Natural Natural Natural Heating Oil Heating Oil Diesel Diesel + Heat + Heat

Gas Gas + Heat Gas Heat + Heat Heat Pump Pump

Pump Pump Pump



https://www.saskpower.com/accounts/power-rates/federal-carbon-tax
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Heating Systems Comparison
Annual GHG Emissions (2023)

20
17.8
16
12
(<))
8. . 10.3
S - 8.0 8.6 8.0
8
6.1 6.6 \
\ \
\ 4.2 \
'
: N N
95% Efficient 95% Efficient 140% 95% Efficient 95% Efficient 95% Efficient 95% Efficient  Electric Electric
Natural Gas Natural Gas Efficient Heating Oil Heating Oil + Diesel Diesel + Heat Resistance Resistance +
+ Heat Pump Natural Gas Heat Pump Pump Heat Heat Pump
Heat Pump
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Heating Systems Comparison
Lifetime GHG Emissions (2023)

140

130 \\ 128 118
120 \
100 92 § 92 91
; \
o 80 72 \ 68
(@) Q 62 \
~ 60 § §
o \ \
\ \
N N
° 95% 95% 140% 95% 95% 95% 95% Electric Electric
Efficient Efficient Efficient Efficient Efficient Efficient Efficient  Resistance Resistance +
Natural Gas Natural Gas Natural Gas Heating Oil Heating Oil + Diesel Diesel + Heat Heat Pump
+ Heat Pump Heat Pump Heat Pump Heat Pump
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Hybrid Heating Control

Example Only

5.6

- 4.6

3.6

- 2.6

- Efficiency i

 Time of use rates -

« Gas and electric rates 20 S Cutoff Point
« Grid emissions T 25 e ouRRledny

« Outdoor temperature = 2

- Demand response if,

programs 5 o et
0 ==y Y U B ¥ ¥ Y

-10 0 10 20 30 40 50 60
QOutside Air Temperature °F

Sources: (1) Dual-Fuel Hybrid HVAC (Furnace + Heat Pump) (meeaconference.org)
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https://www.meeaconference.org/sites/meeaconference.org/files/Ryan%20Kerr%20Kerr-R_MEEA-Conf_A1-Panel_1-31-22_Final.pdf
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Hybrid Heating Control: Demo Opportunity

PROCESS @ GreenBox

FLOWCHART

The homeowner uses their thermostat .
o using set points for heating Cloud Server

e il

The cloud server continuously monitors
gas and electric rates, temperature
and demand response events

When the thermostat issues a call for heat, tttt ,
the cloud server issues a command to the m"
GreenBox, which adjusts internal relays .

The GreenBox redirects dispatch .
signals to heat pump and furnace
depending on desired parameters

dispatch signals and log data to the cloud server
for monitoring and product improvement

39 of 53

e Internal sensors monitor calls for heat and -
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TCHP Demo Project

» Tested and Validated at Oak Ridge National -25 -8.3 8.3 (47F)
Laboratory and CANMET laboratory COP 13 1146 |1.52

» In the Saskatoon training center integrated Demonstrated an ability to
into existing hydronic system (radiant heating extract heat from air at -100 (°C)
system), (DHW and cooling in summer)

» COP 1.1 at -30°C, expected to be over 1.3 this
winter

> Get experience with local contractors

» Observe operating characteristics in
Saskatchewan climate and part load

performance
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Emerging Technology Program

« GTI Energy-led, utility-supported, North American collaborative targeting residential, commercial
and industrial low carbon energy solutions

« Emerging Technology Program’s (ETP) goal is to accelerate the market acceptance of emerging
technologies for use in near-to-mid term energy efficiency and decarbonization programs.

Idea
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%ml Development and  Lbkaaal
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Process Research

Initiation

Tech
Development

Product
Development




Residential Gas Heat Pump Installation in SK

.; l:'t? . 8 Controlled Demonstrations Early f’kdnpter

lak luati Pilots

« Certified, warrantied units » Real-world field installations in » Higher volume

« QA/QC testing for sponsor territories « More traditional EE
production units » Heavy focus on developing program model- mid or

« Accelerated life testing distribution and installer network downstream incentives

- Simulated use testing * Detailed quantitative and . Continu?d fctf:us.on |

« Go/No-Go for Demos (after qualitative assessments developing dIS.‘t]‘IbutIDn;

« Go/No-Go for Pilots sales, and service

9 weeks testing)

= >

Lab Evaluation: Phase 1 Lab Evaluation: Phase 2
Controlled Demonstrations (focus installs on 2024)

Market Pilots
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Residential Gas Heat Pump: Multiple Installations

« 15t gas absorption heat pumps for residential applications now commercially available

« SaskEnergy is installing multiple units in Saskatchewan

80 MBH output (~ 55 MBH input)
AFUE 140% & 4:1 Modulation
Refrigerant GWP = 0 (H20 / NH3)
Min Ambient Temp: -40°C
Supply Water Temp: 65°C
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Gas Heat Pump Specs

Space Heating | Water Heating

< 80 kBtu output (~ 55kBtu input)

+ COP=1.45

< Air to Water

+ Condensing

<+ 4:1 Modulation

+ Refrigerant GWP =0 (H,0O / NHs)

< Minimum Ambient Operating Temp: -400°F (-40°C)

+ Maximum Supply Water Temperature: 150°F (65°C) &

< All combustion and venting outside
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Gas Heat Pump

45 of 53

Replaces furnace, integrates with existing ductwork; accommodates A/C coil
3-component solution (GAHP + AHU + IST) - simple installation procedure

Natural Gas or Propane (adjustments in combustion system can accommodate either)
All combustion, venting, and refrigerant remains outside

Only water/glycol (closed loop) mix enters home to supply Hydronic AHU & DHW
NH3/H20 refrigerant pair hermetically sealed in heat pump (does not enter home)
Heat Pump supply temperature max: 150F / 66C

Lowest ambient (outside) temperature for operation: minus 40°F/C (no back-up needed)
Condensate management may need heat-trace in cold climates

AHU requires no additional hydronic components (all are built-in)

AHU contains ECM blower and modulating pump

Intelligent control logic optimizes energy efficiency and comfort

DHW option can be added at initial installation, or later

20
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Heat Pump
Specs

NP

45.2

HYDRONIC -

TECHNICAL DATA UNIT VALUE

Heating Capacity* BTU/h 78,000

CoP (Higher Heating Value)* 143

Max Return Temp (at full fire) °F/C 132/55.6

Max Return Temp (at min fire) P IRiE 142/61.1

Delta T (full fire) °F/C 20/6.7

Gas Input (Higher Heating Value) BTU/h 54,500

Modulation (fully variable) 41

Combustion Condensing

NOx Compliance (Ultra-Low NOx) ng/J <14

Nominal Hydronic Flow gpm/lpm | 8.5/30

Hydronic Pressure Drop psi/kPa 5/34.5

{(Nominal Condition)

Glycol Concentration** 40%

Ambient Temp (min—max) °F/C -40 to 130/-40 to 54
Voltage VAC 15

Maximum Power Amp 7

Length in/cm 48/121.9

Width in/cm 34/86.4

Height || Height with Flue in/cm 452/114.8 || 56.5/143.5
Weight Ibs/kg 550/249.5

Hydronic Connection FNPT - dia in/cm 1/2.5

Gas Connections FNPT - dia in/cm 0.5/1.3

Electrical Knockouts (x2) - dia in/cm 0.5/1.3

Refrigerant R717

CTA2045 Compliance Future release
Communications Capabilities MODBUS, Cellular
Certification ETL per ANSI Z21.40.1/CGA 2.91

*Performance at standard ANSI rating conditions of 47°F ambient, 95°F return

**Most installations

Technical data subject to change
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AHU and
DHW Indirect
Storage Tank

AIrR HanpbLing UNiT (wiTH oPrTioNAL DHW)
FOR REsIDENTIAL SPACE & WATER HEATING

Pairs with Anesi 80,000 BTH Gas Heat Pump for
Residential Furnace/Combi application.

chlaws traditional gas furnace, requiring only
" hydronic connec tions (PEX or copper).

e
* Optional DHW via Indirect Storage Tank.
* Ample warm supply-air for occupant comfort. ®
* Plug-n-play: use existing ductwork & AC coil.

* Quiet operation with variable ECM blower.

* All hydronic components on-board, including
variable-speed pump, 3-way valve, gl)(()] reserve.

* Intelligent controls optimize energy efficiency.
* Flexible return air direction: sides or bottom.

* Use existing furnace circuit: 115VAC / 15A.

20
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* Performance at 125° F hydronic supply temperature, 68° F return air temperature, and 1400 cfm air flow
**Downflow and horizontal flow supply air configurations will be available in future releases

TECHNICAL DATA UNIT VALUE 1 -
Coil Capacity* BTU/h 65,000
aS e a Water Flow Rate gpm/lpm | 8.5/32.2
Max Supply Water Temp (@8 gpm) | ° F/C 180/82 T TSONIROLS AND
P Supply Water Temp = iE 125/52 e
u m p ° Blower Air Flow (min-max) cfm/lpm | 500-1,400/14,158-39,644 i ¥ ]
Hydronic Line Type PEX (O, barrier) or Copper SUPPLY 1O i ~REILRN
Hydronic Pressure Drop (Nominal) | psi/kPa/FH | 5.0/34.5/11.5 m’éLETR 9 ST%’SQGE
Glycol Reserve Volume (_;al/L 3/1.4 21.0 s ~RETURN
Voltage VAC 115 . e N A chre
Maximum Power Amp 8 eArr T - ’/l e {
Min Circuit Breaker Power Amp 15 Sl . -30
Length in/cm 33.5/85.1 /
: ~ PUMP ACCESS  CONNECTIONS
Width in/cm 23/59 P AC HECT
Height in/cm 41.6/105.7
Weight Ibs/kg 210/95.3
Hydronic Connections FNPT - dia | in/cm 1/2.5
Return Air Connections - in/cm 14/35.6 x 20/50.8
width x length
Supply Duct Connection (vertical | in/cm 16/40.6 x 18/45.7
up - top only**) - width x len(-;th
CTA2045 Compliance Future release
Communications Capabilities MODBUS to HP80 (cellular)
Certification ETL per: UL 60335-2-40/CSA C22.2 No.
60335-2-40 || UL 60335-1/CSA C22.2
N0.60335-1 €‘I'b
C us

" g LISTED'
Technical data subject to change

Intertek

20
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Gas Heat
Pump: IST
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TECHNICAL DATA UNIT VALUE

Model IST80

Capacity gal/L 80/302.8

Heat Exchanger Type finned

Heat Exchanger Material copper

Heat Exchanger Surface f2/m? 20/1.9

Heat Exchanger Feature removeable

Tank Material thermoplastic

Anode Rod none required

T&P Type || Size in/cm brass || 0.75/1.9

Jacket Material polymer - dent/scratch
resistant

Diameter in/cm 28/71.1

Height (tank) in/cm 50.25/127.6

Floor to Drain in/cm 4/10.2

Drain MNPT Diameter in/cm 0.75/1.9

T&P Location top mounted w/hot outlet

Inlet and Outlet MNPT Diameter in/cm 075718

Floor to Inlet (top mount) in/cm 53.5/1359

Floor to Outlet (top mount) in/cm 53.5/135.9

Hydronic Return and Supply MNPT | in/cm 1/2.5

Diameter

Hydronic Return (top mount) in/cm 53.5/135.9

Hydronic Supply (top mount) in/cm 53.5/135.9

Shipping Weight Ibs/kg 135/61.2

Technical data subject to change

Top View

20
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GHP Capacity and COP VS Ambient
Temperature

GUE HHV Basis

0.20

0.00

GHP Capacity & Site COP vs. Ambient Temperature

-40

—— GUE

Capacity

-30 -20 -10 0 10 20
Ambient Outdoor Temperature (°C)

*% Curves are approximate

30

Capacity (kW)

Figure 2: GHP Capacity vs. Ambient (Metric Units)
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Mechanical Contractors Training

« Nine companies attended the full-
day training (3 from Regina, 6

from Saskatoon).
« Total participants: 14 contractors.
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Why Gas Heat Pumps?

Up to 50% reduction in energy cost and CO, emissions
Zero ODP and Low GWP refrigerants
Better performance in cold climates

Stand-alone heating system

vV V. V VY V

Suitable for retrofit without needing for major changes in

existing heat distribution systems

Leverages existing energy infrastructure -
>

Operate on RNG and hydrogen blend to further reduce

A\

emissions
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