
A Closer Look at Heat Pumps
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The Components

A

B

G

E

F

D

C

Outdoor Unit

Cool Air

Warm Air

Hot Air

Warm Air

Fan

Indoor Unit

Fan

Filter
Can You Identify the Components?
https://tinyurl.com/HeatPumpVCComp

A
B

G

E

F
D

C

Condenser

Hot Gas Line

Expansion Device

Evaporator

Compressor

Suction Line

Liquid Line



A Few Definitions

Heat Pump – Thermodynamic Definition
‒A heat pump extracts heat from a source and transfers it to a sink 

at a higher temperature



A Few Definitions

Air Conditioner – Industry Definition
‒An air conditioner moves heat from inside the occupied zone to 

an area outside the occupied zone to remove energy from the 
occupied zone



A Few Definitions

Heat Pump – Industry Definition
‒A heat pump:

‒Moves heat from an area outside the occupied zone into the 
occupied zone to add energy to the occupied zone, or

‒moves heat from inside the occupied zone to an area outside 
the occupied zone to remove energy from the occupied zone

depending on what is needed to maintain the zone set point
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The Pressure-Enthalpy (p-h) Diagram

• Principles of 
Refrigeration, 5th 
Edition, Roy Dossat
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What Happens If:

The cooling coil temperature drops 
below 32°F and the outdoor air dew 
point is above 32°F?
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It gets really cold outside?
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What Happens If:

It gets really cold outside?



Bottom Lines

1. A heat pump’s ability to “leverage” the electricity it consumes 
to move heat is compromised as the temperature of the heat 
source drops

2. The “physics” of the heat source can compound the problem
3. At some point, a heat pump using outdoor air for the heat 

source may need supplemental heat
a. As we transition, we still may need to burn something to 

make heat
b. Finding heat sources other than outdoor air will minimize 

the need to burn something
c. The loads in the building can be the heat source



"PG&E" refers to Pacific Gas and Electric Company, a subsidiary of PG&E Corporation. ©2017 Pacific Gas and Electric Company. All rights reserved. These offerings are funded by California utility customers and administered by PG&E under the auspices of the California Public 
Utilities Commission.
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