
Transitioning to Electrification-Ready: The 
3% Solution and Heat Pump Optimization



Duct Distribution Efficiency

Real Savings from Sealing Ducts - McKinsey

McKinsey: Energy Efficiency Potential



Greater Impact for Heat Pumps

• Remove 
Furnace, Add 
Heat Pump 
Duct efficiency 
goes down 
significantly 



Impact of Duct Leakage Greater for 
Heat Pumps

Heat pump

• 1200 CFM for 36,000 BTU

Gas furnace

• 1200 CFM for 72,000 BTU 

Leaks increase HVAC load for house

Increase load will increase resistance heat 



Heat Pump Performance
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Ekotrope – Duct Design
• 3rd party rating software 

designed to assist in HERS 
ratings as well as support 
other building standards. High 
amount of precision in 
determining how a house 
performs as well as how 
changes might impact energy 
usage. 

• Software allows user to easily 
drag and drop new equipment 
in and see resultant HERS 
rating and Annual Energy Bill.



Ekotrope – Duct Design

• Over 3,000 seals across NY

• Average of 200 CFM sealed
0.1 “ W.C. 

RESStock   
Data Base



Ekotrope – Initial Design
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CoolingHeating 

$1,229
$1,088

$1,216

$846

Sealed ducts

Electric: 22.27 cents    Natural Gas $1.97 Therm       3 ton/60k furnace   

Heating Options - NY
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Heating Options - NYS



Northeast Heating by Fuel Type
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Electric: 22.27 cents    Natural Gas $1.97 Therm       3 ton/60k furnace   

GHG by Heating Type - NYS



Five sample houses

Variable Speed Ducted – Cold Climate 

Lower system flows lead to larger percentage losses*



Variable Speed Ducted

Design Heat Load with & without Duct Loss

Distribution Efficiency



Duct Characteristics Leakage across 
duct types

Airflow and Leakage



Electric: 22.27 cents    Natural Gas $1.97 Therm       3 ton/60k furnace   

GHG by Heating Type - NYS



I LOVE HEAT PUMPS

Most heating time is spent in zone where heat pumps can be efficient



IRA Impact

Solution: Require bundling heat 
pumps with weatherization

Homerun in south with lower 
heating requirements

Solves installed cost

Pays for electrical 

Weatherization likely makes 
operating cost better than just 
replacing furnace



Appendix



Heat Pump vs. Furnace DIFFERENCES

• Duct leakage reduces both flow and register temperatures 

• Heat Pump is colder than design intent (7f)

• The extra load created by duct losses means heat pumps 
can not keep up with load. You must switch to 
emergency/back-up electric heat. 



GHG Emissions 

Fuel Type Comparison
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Ekotrope – Initial Design
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Started with a house in 
Salt Lake City, Utah. 

Designed with a 95 AFUE, 
60k furnace and a 13 SEER 
3 ton AC.

Heating and Cooling costs 
below



Ekotrope - Delta

• Replaced Furnace and AC 
with a 3 ton, 9HSPF, 16 SEER 
Heat Pump with no other 
changes.

• Heating costs rose from 
$448 to $733, a 64% increase

• Cooling costs dropped from 
$139 to $119, a 14% decrease

• Total cost increase of $275 
per year



Ekotrope - Delta

• Replaced Furnace and AC 
with a 3 ton, 8.5HSPF, 15 
SEER Heat Pump with no 
other changes.

• Heating costs rose from 
$448 to $776, a 73% increase

• Cooling costs dropped from 
$139 to $126, a 9% decrease

• Total cost increase of $314 
per year


