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What’s the Difference

• Electric solutions lower site 
energy

• Electric solutions allow for more 
sources of heat exchange

• Electric solutions allow for direct 
tie-into renewable sources

• Electric solutions eliminate on-
site sources of combustion

• Electric solutions can eliminate 
heating plants

• Electric solutions can reduce or 
eliminate site natural gas piping 
and associated long term 
maintenance
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Example – Air Source Heat 
Pump
New Classroom Building

• Budget:  Package Gas Rooftops

• Solution:  Heat Pumps with Radiant Heated and 
Cooled Slabs and Natural Ventilation

• Result:  65% reduction in heating energy, 80-90% 
heating reduction during simultaneous heating and 
cooling

• More than doubled free area for installed 
photovoltaic generation
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Example – Office Building
Energy Impact
• All electric heating / cooling

• Average High Tech Office

• Reduced Energy:  15%

• Reduced Heating:  62%

• Increases PV Area:  20%+
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Example – Office Building

• No First Cost Increase

• Energy Cost Slight Increase Prior to Renewables

• PV Required:

• Assuming 1,250 kWh per installed kW

• 816 kW vs. 963 kW

• PV Cost Savings = $514,500 (@$3.50/Watt)

• Add in Heat Recovery and ROI = 0 years

Financials - ZNE
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Example – Food Service

• Starting Point:

• Average Food Service Facilities EUI 250-400

• For a typical 20,000 ft^2 food service facility:

• 1,900,000 kWh (averaged at EUI = 325)

• 1,520 kW (@1,250 kWh per installed kW)

Electrification of Cooking
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Example – Food Service

• Reduce from EUI = 325 to EUI = 233 through 
electrification and induction:

• For a typical 20,000 ft^2 food service facility:

• 1,365 kWh (averaged at EUI = 233)

• 1,092 kW (@1,250 kWh per installed kW)

• 28% reduction in PV

• $1,498,000 PV Cost Savings

Electrification of Cooking
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Example – Food Service

• Information Gathering, ASHRAE Fundamentals Chapter 18

• Food Service Coordination

Next Steps
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Example – Food Service

• Modeling each specific end use by equipment

• Kitchen and Menu Charrette

Next Steps



Example – Food Service

• EUI of approximately 98

• For a typical 20,000 ft^2 food service facility:

• 570 kWh (averaged at EUI = 98)

• 456 kW (@1,250 kWh per installed kW)

• 70% reduction in PV

• $3,724,000 PV Cost Savings

• ROI = Instant

Results
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