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• Key parameter correlations
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Dual fuel heating technology and 
configurations

• Introduction to dual fuel heating systems

• Configurations 

• Switchover temperature and associated factors

• Emissions and economic balance point

[1] Combating High Fuel Prices with Hybrid Heating, Report by CLASP and RAP, July 2022.

Introduction
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• To determine the technical feasibility of dual fuel heating technology for single-family homes using 

EnergyPlus and spreadsheet analysis

• To determine the potential for emissions reduction from dual fuel space heating in single-family homes 

in California

• To analyze the impact of switchover temperature on total energy consumption and operating costs

• To determine the cost effectiveness of installing dual fuel heating system based on TRC and TSB tests 

(Metrics of cost effectiveness in CA)

Research Objectives
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• About 47% of the U.S. homes are good candidates for retrofit of AC with a heat pump. 

• About 62% of the total homes in California have natural gas furnaces as their main heating 

equipment. 

• Stronger market demand for dual fuel technology in residential sector. (NEEA Study 2023)

• Adoption of dual fuel heating systems is common in Northeast and Mid-Atlantic regions.

• Potential barriers of adoption of dual fuel technology.

• Pre-qualifications required for installing dual fuel heating systems.

[1] CLASP and RAP Report, July 2022. 

[2] RECS Survey, 2020. 

Literature Review and Subject Matter Expert Interview Findings
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Energy Models and Methodology

• Synthetic model for dual fuel heating combines two 
otherwise identical models for gas furnace and heat 
pump

• Calculations are end-use specific, using time series 
outputs for heating and fans during heating mode
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Climate Zone Screening: Emissions Savings and Cost Increase
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Emissions Savings and Cost Increase, Continued
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Annual Operating Cost vs Emissions Trade-off

Pareto optimal front, 
CEC climate zone 16, 
flat rate electric tariff
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Annual Operating Cost vs Emissions Trade-off

Pareto optimal front, 
CEC climate zone 11, 
flat rate electric tariff
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• Heating load peaks in winter 
mornings

• Emissions are at their 
secondary peaks for both 
climate zones

• Potential electric grid 
constraints in winter morning 
hours as more homes 
electrify

Simulation Results: Hourly Trends
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• Scenario 1 : Customer electric 
cost varies from default 
assumption (equivalently, vary 
electric-to-gas cost ratio ([$/kWh] 
/ [$/therm]) )

• Percent change results for 
parametric variation of electric 
costs, CZ 11, flat rate electric tariff

Parametric Analyses
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• Scenario 2 : Emissions reduction credit

• Parametric variation of emissions 
reduction credit, CZ 16, flat rate electric 
tariff

Parametric Analyses
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• In California, there is no “emissions balance point” and “economic balance point”.

• Heating peak in winter mornings could lead to potential electric grid constraints as more 
homes electrify.

• Under California electric and gas rates considered in the study, the cost to operate the 
heating system in heat pump mode is nearly double when compared to solo gas furnace.

• CZ 11 - The current rate ratio would need to be reduced by 55% to achieve 100% emissions 
reduction

• Significance of rate ratio and emissions credit ($/tonne) in making dual fuel systems cost 
effective

• Limited benefits of using static switchover temperature control strategy

• Cost effectiveness ranges in California (TRC/TSB)

Findings
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• Heating fuel usage 
differential correlates to 
outdoor air temperature and 
time of day

• Heating-related emissions 
differential correlates with 
real-time grid emissions 
factor (and data source)

Key parameter correlations
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