
Net-Zero Energy (NZE) Home comparison

372% Renewable 
Heat from the 

Earth

100% 

Electricity

Technologies used Effi  ciencies Typical Annual Energy Usage

Heating: gas furnace 95% 70 GJ = 19,444 KWh

Hot water: gas hot water 92% 24 GJ = 6,667 KWh

Cooling: A/C SEER15 500 KWh

All other appliances/lights varies 7,000 KWh

Total typical annual energy consumption 33,611 KWh = 121 GJ

100% 

Electricity

Airsource efficiencies go down when outdoor air 

temperatures drop.

When considering building a NZE or NNZ (Near NetZero) home, the key is to reduce the home’s energy consumption as much as possible before using solar panels as the fi nal 
step to off set any energy use of the home. Building a well-insulated home is an important fi rst step, but it only gets you so far in Alberta. Also, not every lot has the perfect 
South facing opportunity for maximum passive solar gain. Geo-exchange provides the most energy savings and makes NZE feasible on almost every new build.

80% Renewable heat 

from Air (average)

Geo efficiencies are  not affected by outdoor air 

temperatures

“Base-Case” ABC 2016 AB Home - 2000sqft 2storey

Solar PV required: 27 KW

• Does not physically fi t on roof

• Can’t really off set gas usage

• Still onsite emissions from gas

• Noisy & outdoor A/C units

Conclusion: NOT FEASIBLE

Technologies used Effi  ciencies Typical Annual Energy Usage

Heating: ASHP + backup 
electric furnace

180% (eff ective 
year-round)

10,802 KWh = 39 GJ

Hot water: Airsource Tank 200% 3,625 KWh (run exclusively on 
airsource mode)

Cooling: ASHP (same as A/C) SEER15 500 KWh

All other appliances/lights varies 7,000 KWh

Total typical annual energy consumption 21,927 KWh = 79 GJ

Solar PV required: 18 KW

• Often does not fi t on roof

• Full back-up heat required in AB

• ASHP drop in effi  ciency as out-

door temperatures drop

• Noisy outdoor heat pump units

Conclusion: sometimes feasible, 

but more costly than Geo+ Solar 

package

Same home with airsource heat pump & solar

Technologies used Effi  ciencies Typical Annual Energy Usage

Heating: GSHP - no backup 
needed

472% on AB 
vertical system

4,119 KWh = 15 GJ

Hot water: Geo hot water + 
Airsource Tank

400% 1,813 KWh (half of hot water 
free from geothermal)

Cooling: GSHP EER 35 150 KWh

All other appliances/lights varies 7,000 KWh

Total typical annual energy consumption 13,082 KWh = 47 GJ

Solar PV required: 10 KW

• Often does fi t on roof

• No outdoor equipment required

• Geo fi eld lasts ‘forever’ whereas 

solar panels 20-25years

Conclusion: Always feasible on 

new construction. GeoExchange & 

Solar is the most cost-eff ective way 

towards a NZE Home

Same home with Geo-Exchange & solar

Gas & 

Electricity

95% efficient heating

5% Lost

(emissions)



Not really - can’t properly off set gas

Not feasible

Too much - won’t fi t on roof

Yes

No

Extremely - Due to the ultra high off set

Not feasible / very high $$

+

Sometimes feasible

Ultra-High - close to Passive House

Lots - often won’t fi t on roof

Yes

Yes

Very sensitive due to max solar gain 
usage and PV off set requirements

Sometimes feasible - higher overall 
cost than Geo package

+

Always feasible on new build

Feasible with current ABC

Much less roof space required

No - no outdoor A/C or heat pump

No

Much less sensitive - geo fi eld buried 
and much less Solar off set

Lowest total NZE cost

“Base-Case” ABC 2016 Alberta 

Home 2000sqft 2storey

Same home with airsource 

heat pump & solar

Same home with Geo-

Exchange & solar

NZE or NNZ feasible?

Required insulation level of home to 
make NZE feasible

Optimal South facing roof space 
required

Outdoor equipment required

Back-up heating required

Lot orientation sensitive

NZE Total Package cost 
(added insulation + solar PV + HVAC)


