Cost of Heating with Electricity Versus Cost of Heating with Gas, in NJ Climate Zone IV 1/26/2020
SUMMARY OF CALCULATIONS
· Electric baseboard heating is currently 3.4 times more expensive than gas heating.
· Heating via electrical heatpump, rated 9.70 HSPF, in JCP&L territory is estimated to be 19% more expensive than heating via 95% efficient gas heat in NJNG territory
· Various future changes will likely reduce cost of operating a heatpump to less than the cost of operating a gas furnace .

DETAILS
These calculations use current NJNG gas and JCP&L electric prices (as of 1/18/2020)
Heating with electric heatpump is calculated to be 19% more expensive than gas heating. (calculated after Nov 15, 2019, 10% gas price increase, and before another  10% gas increase in a year or so.  After the future gas price increase, gas and heatpump will be closely matched).

This comparison is especially sensitive to:
· variation in gas prices and electric prices
· the amount of time the heatpump supplementary electric resistance “strip” heating is “on”, which directly reduces heatpump calculated HSPF efficiency. 
(Under cold conditions, optional electric “strips”, directly in the indoor air flow, are automatically turned “on” using straight resistance "baseboard-type" heating)

ADDITIONAL FACTORS THAT LOWER COST OF HEATING WITH HEATPUMP
· A tightly sealed, well insulated house may eliminate the need for "strip” heating
· A slightly larger heatpump will enable “heat strips” to be set to turn “on” less often at low outside temperatures. For example, the Lenox Xp21 heatpump has two stages for summer use.  The "low" setting improves indoor air dehumidification during humid conditions (at low settings, the A/C runs longer). Hence, the Xp21 heatpump could be over-sized to minimize need for "heat strip" heating during extremely cold winter conditions.
· Increased future demand will yield new heatpump designs with improved efficiency at lower cost.
· Use of geothermal rather than outside air will improve heatpump efficiency
· The HSPF standard assumes the heatpump is located in Climate Zone IV (the northern half of NJ).  Middletown is in Climate zone III (although in northern area of zone III).  Hence, a heatpump in Middletown is likely to have a somewhat higher HSPF and lower operating cost than predicted in this analysis

· Climate Change is increasing NJ temperatures. This will continue to improve heatpump efficiency. 

CALCULATIONS: cost of gas versus heatpump to produce 1 therm of heating:
Lennox Xp21 Heat Pump with 9.70 HSPF  (Heat Seasonal Performance Factor)

GAS CALCULATION:  

· High efficiency gas furnace with 95% efficiency rating
· NJNatGas price is $1.15 per therm (100,000 BTU)   therefore: $1.21 per therm output of 95% efficient gas furnace
ELECTRICITY CALCULATION

· JCP&L price is $0.14/kwh
· HSPF= 9.70 =BTU/watt-hour
· watt-hour = BTU/9.70
· let BTU = 100,000  (1 therm)
· then watt-hour = 100,000/9.70 = 10309 watt-hour = 10.309 kwh = $1.44 @ $0.14/kwh
COST TO PRODUCE 1 THERM OF HEATING: gas $1.21; electric heatpump $1.44 (19% higher)
CHECK OF CALCULATIONS:
· 1 therm = 29.307 kwh
· 10.309 kwh energy was consumed by heatpump to produce 1 therm output heating (29.307 kwh)
· the Lennox Xp21 heatpump has an average output power 2.84 times its input power (averaged over heating season, including use of low efficiency “Heat Strip”)

COST OF BASEBOARD RESISTANCE HEAT VERSUS GAS HEATING:
· baseboard heater requires 29.307 kwh to produce 1 therm of heat. Electricity cost is $4.10 for 1 therm
· gas heating (95% furnace) costs $1.21 to produce 1 therm of heat
· Therefore, the electricity for Baseboard heaters costs 3.4 times the cost of a 95% efficient gas furnace.
SUMMARY:
· cost of gas heat (after Nov 15, 2019, 10% increase)= $1.21 per therm
· cost of electric heatpump = $1.44 per therm
· cost of electric baseboard heat = $4.10 per therm 
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