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KEY QUESTION:

How do I successfully 
start and maintain 
CHPWH operation?



CASE STUDY:
ELIZABETH JAMES



ELIZABETH JAMES

Elizabeth James House

Street view

Side view



ELIZABETH JAMES
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ELIZABETH JAMES

Split system; HP outside, on 
grade

(4) Sanden, single pass 
(3) 120 gal tanks

Series (swing) configuration
(3) Elec. boilers; 175 gal “swing” tank

Retrofit

Energy savings: 70%
Total energy: 1.05 kWh/day/person



KEY TAKEAWAY

Don’t abandon existing equipment in 
retrofits - it can be recycled into the new 

installation.



INSTALLATION LITE



TOP 3

COORDINATION

PHYSICAL INSTALLATION

UNDERSTAND THE DESIGN



INSTALLATION: UNDERSTAND THE DESIGN

EXPERT ADVICE: If you’re not sure, ASK.



INSTALLATION: UNDERSTAND THE DESIGN

EXPERT ADVICE:
Heat pumps are not gas water heaters

Carefully consider “general” installation practices

Heat Pump & Storage Tank Gas Water Heater



TOP 3

COORDINATION

PHYSICAL INSTALLATION

UNDERSTAND THE DESIGN



INSTALLATION: COORDINATION

EXPERT ADVICE: 

It takes a team.



INSTALLATION: COORDINATION

Be PROACTIVE, not reactive.



INSTALLATION: COORDINATION

Ecotope Commissioning Process

SITE MEETING

All parties are present

ROUGH IN

Observe equipment & 
general installation

START UP & 
FUNCTIONAL TESTING

Make sure everything is 
up and running

FINAL PUNCH

Verify any corrective 
actions

1 2 3 4



TOP 3

COORDINATION

PHYSICAL INSTALLATION

UNDERSTAND THE DESIGN



INSTALLATION: PHYSICAL CONSIDERATIONS

● Do I have access?

● Do I need to remove doors?

● Is there a crane available?

● How do I mount it to the 
ground?

● Do I need seismic restraints?

● What about maintenance & 
electrical clearance?



MAINTENANCE



MAINTENANCE NEEDS

Needs will vary based on the equipment

Keep and eye out for 
alarms, notifications & 
warranty requirements



MAINTENANCE INTERVALS

Maintenance intervals often depend on 
site conditions, water and air quality.



MAINTENANCE CHECKLIST & GPS

✔

✔

✔

✔

Heat Pumps 
(Primary & Temperature Maintenance)

Storage Tanks
(Primary & Temperature Maintenance)

Temperature Maintenance System:
Tank, Distribution Piping & Mixing Valve

Controls
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MAINTENANCE:
HEAT PUMPS

P. STORAGE TEMP. MAINT. SYSTEMHPWH

CNTRLS



REVIEW: HOW HEAT PUMPS WORK
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CHECKLIST & GPS: HPWHs

Clean filters & 
strainers

CLEAN MAINTAIN

Descale & flush heat 
exchanger

INSPECT

Inspect evaporator, 
refrigerant pressures & 

metering valve



HPWH MAINTENANCE: INSPECT

Talk to your manufacturer; each system is unique



HPWH MAINTENANCE: CLEAN

Clean regularly!



HPWH MAINTENANCE: MAINTAIN

EXPERT ADVICE: Use food-grade descaling solution

● Flush/descale the condenser



MAINTENANCE:
STORAGE TANKS

P. STORAGE TEMP. MAINT. SYSTEMHPWH

CNTRLS



CHECKLIST & GPS: STORAGE TANKS

Flush sediment 
build-up

CLEAN REPLACE

Anode rods

INSPECT

Pressure relief valve



STORAGE TANK MAINTENANCE

Flush sediment from tank 
bottom & inspect pressure 
relief valve regularly

Replace old anode rods



MAINTENANCE:
TEMPERATURE 
MAINTENANCE 
SYSTEM P. STORAGE TEMP. MAINT. SYSTEMHPWH

CNTRLS



TEMPERATURE MAINTENANCE SYSTEM: REVIEW

Measure the time it takes 
water to reach a faucet

T T

HPWHs PRIMARY STORAGE TEMPERATURE MAINT. 
SWING TANK

ELEC. HEATING 
ELEMENT

MIXING 
VALVE

CIRC. 
PUMP

CONTROLS



CHECKLIST & GPS: TEMPERATURE MAINTENANCE SYSTEM

INSPECT

Check the water supply 
temperature, resistance 

elements & distribution system.

REPLACE

Anode rods
Disassemble and clean 

the mixing valve.

CLEAN



TEMPERATURE MAINTENANCE SYSTEM 

The VALUE of maintenance vs. the COST of replacementWHY?

Inspect the resistance elements; 
keep up with regular maintenance



THERMOSTATIC MIXING VALVE MAINTENANCE



THERMOSTATIC MIXING VALVE MAINTENANCE

Don’t skip the maintenance!

Follow the manual 
recommendations.



MAINTENANCE:
CONTROLS

P. STORAGE TEMP. MAINT. SYSTEMHPWH

CNTRLS



CHECKLIST & GPS: CONTROLS

INSPECT

Check the hardware 
and software.



CONTROLS MAINTENANCE

LOOK
...don’t touch!

Is the system working 
as EXPECTED?



MAINTENANCE CHECKLIST & GPS

✔

✔

✔
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Heat Pumps 
(Primary & Temperature Maintenance)

Storage Tanks
(Primary & Temperature Maintenance)

Temperature Maintenance System:
Tank, Distribution Piping & Mixing Valve

Controls
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REVIEW



RECAP: FOUR CHPWH SYSTEM COMPONENTS

● Primary heat pump water 
heater (HPWH)

● Primary storage tank

● Temperature  
maintenance system

● Controls 
T T

PRIMARY HPWHs PRIMARY 
HW STORAGE

TEMPERATURE 
MAINTENANCE TANK

MIXING 
VALVE

CIRC. 
PUMP
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CONTROLS
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HW 
RETURN

HW 
SUPPLY



RECAP: TEMPERATURE MAINTENANCE SYSTEMS

Combined03
Primary & Temperature 

Maintenance System are 
combined

Dedicated Series02 Dedicated swing tank connected 
in series

Dedicated Parallel01 Dedicated HPWH connected by 
parallel piping 

No Recirculation04 Heat Tape



CASE STUDIES

New construction New construction Retrofit

(13) Sanden, single pass 

(11) 120 gal + (2) 84 gal tanks

(2) Colmac CxA-15, single pass 

(3) 500 gal tanks

(4) Sanden, single pass 

(3) 120 gal tanks

Trace Tape; 
no HW recirculation

Parallel loop configuration

(1) Colmac CxV-5; (1) 500 gal tank

Series (swing) configuration

(3) Elec. boilers; 175 gal “swing” tank

Rooftop Garage Outside

Total energy:
 1.22 kWh/day/person

15.1 % 
annual energy savings

Total energy: 
1.05 kWh/day/person

Hopeworks Station Jackson Apts Elizabeth James 



RECAP: DESIGN TO OPERATION

Find your 
contractors Verify & 

purchase
Install & 
start up

DESIGN OPERATION

Detail your 
equipment
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RECAP: MAINTENANCE

CLEAN MAINTAIN INSPECT REPLACE



THANK YOU


