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ASHP - Fundamentals 

What’s a heat pump? 
• Electromechanical Equipment 

• Provides both heating and cooling 

How do they work? 
• Transfer of heat energy – source to sink 

• Refrigeration cycle 
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Air Source Heat Pump 

Air is the “source” of the energy 
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Look familiar? 

How about now? 

or now? 

How it works… 
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Heat Source ! Heat Sink 
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Compressor!

Evaporator/Condenser Coil!

Expansion Valve!
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Ductless Heat Pumps (Mini-Splits) 



8!

World of Heat Pumps 
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Heat Pump Water Heaters 
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ASHP – Application Considerations 

Performance 
• COP (Coefficient Of Performance) = Energy Out/Energy In 

• COPs of 1.0-4.0+ 

•  Like saying 100-400% efficient! 
How do they save money and energy? 

• Efficiency - 1 in 3 out 
• Savings 

• Displacement of fossil fuel use 

• Renewable? 
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Performance: More Out than In?  
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New England’s Heating Fuel Competition (Retail) 
Energy 
Type 

Unit Btu/Unit Efficiency $/Unit $/MMBtu 

Wood 
Cord 22,000,000 60% $193.00  $14.62  

Natural Gas 
Therm 100,000 90% $1.55  $17.22  

Pellets Ton 16,400,000 80% $247.00  $18.83  
Fuel Oil Gallon 138,200 90% $3.72  $29.91  
Kerosene Gallon 136,600 90% $4.19  $34.08  
Propane Gallon 91,600 90% $2.96  $35.90  
Electricity kWh 3,412 100% $0.15  $43.96 300%! $14.65!

•  Fuel Prices compete within 3 bands 
•  With heat pumps, electricity falls into the 1st band 
•  Is convective technology making combustion obsolete? 
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Typical Residential Heating Fuel Costs  
(75 MMBtu/Yr) 

Fuel Volume Unit $/Unit $/Yr 

Wood (green) 5.7 Cords  $190   $1,080  

Natural Gas 83 Therms  $1.59   $1,325  

Pellets 5.7 Tons  $247   $1,412  

Fuel Oil 603 Gallons  $3.85   $2,322  

Kerosene 610 Gallons  $4.26   $2,599  

Propane 910 Gallons  $3.24   $2,948  

Electricity 21,981 kWh  $0.17   $3,737  

•  Most residents pay $2,000 - $3,000 per year. 
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Heating Fuel Cost Savings with an ASHP 
(COP 3.0) 

Type of 
Energy Unit 25  

MMBtu/Yr 
50 

MMBtu/Yr 
75 

MMBtu/Yr 
100 

MMBtu/Yr 
Wood 

(green) Cord  $(55)  $(111)  $(166)  $(221) 

Natural Gas Therm  $26   $53   $79   $106  

Pellets Ton  $55   $111   $166   $222  

Fuel Oil Gallon  $359   $717   $1,076   $1,435  

Kerosene Gallon  $451   $902   $1,353   $1,804  

Propane Gallon  $567   $1,135   $1,702   $2,269  

Electricity kWh $830  $1,661  $2,491  $3,322  

•  Most residents save $1,000 - $2,000 per year. 
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Savings: The Displacement Model 
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Savings: Heat Pump Water Heater 
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Renewable? 

 
 

 

Heat Pumps leverage electrical energy to 
MOVE heat but no more “renewable” 
than a refrigerator… 

 

…when connected to the grid. 
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Programs & Rebates 
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Green Mountain Power CCHP Program 



20!

Existing Home  
with Electric Resistance Heat 
•  Retrofit to Ductless ASHP 
•  Minimum thresholds of electrical use to qualify 
•  Incentive amount $1,000 per household (1 time only) 
•  Must use qualified contractor 

•  http://www.efficiencyvermont.com/for_my_home/ways-to-
save-and-rebates/energy_improvements_for_your_home/
Cold-climate-heat-pump/overview.aspx 

•  Must install qualifying unit 
•  Contact Efficiency Vermont for more details 

•  888-921-5990 
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Heat Pump Water Heaters 
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Paul Markowitz 
Community Energy Program 
Manager 
Efficiency Vermont 
pmarkowitz@veic.org 
802-540-7608 
!

Howard Merson 
HVAC/R Strategic 
Planner 
Efficiency Vermont 
hmerson@veic.org 
802-540-7821 
!

THANK YOU! 


