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To go in-depth on any of these training topics I cover, 
please visit the PG&E Energy Center to learn more:  

https://pge.docebosaas.com/learn/external-
ecommerce;view=none;redirectURL=?ctldoc-catalog-
0=se-perunko





Introductions - Dan



Agenda Part 2

1. How do heat pump water heaters work?
2. Selection – Equipment Type & Refrigerant Options
3. Heat pump water heater design and performance
4. Sizing – Think Tank
5. Installation – Location, Location, Location
6. What about the plumbing
7. Q&A (15 minutes)



1. How Do Heat Pump 
Water Heaters Work?



The Same Basic Technology



2. Selection – Equipment 
Type & Refrigerant 
Options



Heat Pump Water Heaters

Split System

Unitary



System Type – Unitary Hybrid

2022 83



AO Smith



RHEEM

Has misleading 
function names that 
imply resistance 
electric use is the 
efficient mode.



Requires 20a 
120v circuit

12,000 Btuh

There are several
brands providing 
these units



Stiebel Eltron

Unitary Non Hybrid (Heat Pump Only)



Refrigerants

All of the unitary systems use high GWP refrigerants.



One Split System Option

Sanden CO2 Heat Pump

Refrigerant 

GWP 1

!!!







3. Heat Pump Water 
Heater Design and 
Performance



Heat Pump Water Heaters . . .

. . . need access to a large volume of air in order to 
extract heat.  

a) Installs require ducting
b) Louvered doors
c) Large vents

Never vent or duct a heat pump water heater across the 
building’s air barrier.



Adequate Air Volume – Duct Kits





Resistance Heat

 Resistance heat has a large impact on system efficiency.
 Some manufacturers INCORRECTLY label the mode with 

resistance heat as the “efficiency” mode.







Expansion Tanks



Recirculation and Tank Temperature

 Heat pump tanks are stratified by design.
 The heat pump pulls cold water off the bottom, heats it and 

deposits the heated water at the top of the tank.

 Heat pump efficiency is higher when the unheated water 
is colder.

 Recirculation systems de-stratify the tank. (Lowering Efficiency)

 To minimize destratification, use on-demand recirculation.



Hot Water 
Circulation Systems
The Options for Instant Hot 

Water:
 Manual Demand
 Automatic Demand
 Time and Temperature
 Time
 Temperature 
 Constant Circulation 
(can triple the 
Energy consumption)



Hot Water Circulation



Controls





Heat Pump Water Heaters….

...have smaller heating capacity than gas water heaters.

We need to reduce waste with

a) Low flow fixtures
b) Pipe insulation
c) Structured plumbing / Smarter plumbing



Insulate the water pipes



It turns out the shape and size of the plumbing matters
Both fittings and pipe





109



110

- 7 elbows



111

- 9 elbows



Pipe Choice and Water Flow





Swoops







Valves



Water Supply

Water Heater

Recirculation 
Return

Check valve
(allows fluid to flow in only 1 direction)

Drain valve





4. Sizing – Think Tank



Sizing

• All heat pump water heaters have an hourly output of 12 to 15 KBtu.

• This is significantly less than even a small gas water heater and 
roughly the same as an older electric resistance water heater.

•This is not a problem.
• To minimize this issue, install the largest tank that the budget and 

the space will allow.  (If necessary, further increases in available 
capacity can be achieved by using a higher tank temperature and a 
mixing valve.)



4. Installation – Location, 
Location, Location





Location, Location, Location

What matters most ...  
• Is the space large enough to provide the heat pump system with 

enough ambient air for heat exchange?  
 Check the manufacturer’s specifications. Available air volume is more important 

than any other physical location detail.

 If ambient air volume is limited, use a unit that can be ducted to a space with 
adequate air volume.



Equipment Location

Keeping adequate air volume in mind

 Locate the equipment as close to the water uses as 
possible.

 To get hot water to the tap, the system has to displace 
roughly twice the standing volume of water that is in 
the pipes between the tank and the tap.



5. What About the 
Plumbing?



Structured / Practical Plumbing

 Entrained water
 Pipe insulation
 Time to tap



https://www.garykleinassociates.com/

https://www.youtube.com/watch?v=hiY09Ps1SS8Practical Plumbing Layouts: Part One
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