Greenhouse Gas intensity of the fuels:
Conversions factors:
GHG per unit of natural gas:
1937.4 g/m3
equals
0.05202379 tonnes of CO2equiv per GJ
26.853 m3 per 1 GJ
GHG per unit of electricity
9.7 g/kWh
equals
0.00269444 tCO2equiv per GJ
277.7778 kwh per 1 GJ
Source for NG: https://unfccc.int/documents/194925 - 2019 National Inventory Report 1997-2017 Greenhouse Gas Sources and Sinks, Canada's submission to the UN Framework
Convention on Climate Change, part 2, page 220-221, table A6-1 and A6-2 (see conversion below)
Source for electricity: https://unfccc.int/documents/194925 - 2019 National Inventory Report 1997-2017 Greenhouse Gas Sources and Sinks, Canada's submission to the UN
Framework Convention on Climate Change, part 3, page 69, table A13-11
Energy used by heating systems:
Convert to greenhouse gas emissions:
54.5 GJ/yr for natural gas furnace with 95% AFUE (tier 1 incentive)
Emissions
2.8353 tCO2equiv/yr
25 GJ/yr for electric air source heat pumps with HPSF 8.5 (tier 1 incentive)
Emissions
0.0674 tCO2equiv/yr
Sources: CIMS model; FortisBC 2016 Annual DSM Report p.17 (for measure life & methodology)
Difference:
2.7679
A heat pump has
97.62% less greenhouse gas emissions than a high-efficiency natural gas furnace (2.7679/2.8353)
Advertising standards council has required that we round down rather than up.
Terminology
GHG = Greenhouse gas
tCO2equiv = The common metric for greenhouse gas emissions is tonnes of CO2 equivalent. Various emission types (eg N20, CH4) are
converted into an equivalent impact to CO2 based on their Global Warming Potential.
HSPF = Heating Seasonal Performance Factor, this is the efficiency rating used for heat pumps
AFUE = Annual Fuel Utilization Efficiency, this is the efficiency rating system used for gas furnaces
Tier 1 refers to the incentive level offered by the CleanBC Better Homes program. The program only incents high-efficiency models.
Tier 1 is the lowest incentive available. Tier 2 is higher, and available for the highest efficiency products (AFUE 97% for furnaces, and HSPF 9.3 for heat pumps).
To obtain the CO2equiv for natural gas, the CO2 equivalent values for N20 and CH4 were taken using Global Warming Potentials from
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/quantification-guidance/global-warming-potentials.html
Conversion factors based on GWP
Results for CO2 equivalent of NG, based on residential use
1926 g/m3 from CO2 (table A6-1)
1 kg CH4 = 25 kg CO2
0.925 g/m3 from CH4 (table A6-2, converted to CO2e)
1 kg N20 = 298 kg CO2
10.43 g/m3 from N20 (table A6-1 converted to CO2e)
1937.355 gCO2equiv/m3

this is from natural gas
this is from electricity

