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SCOPE & SEQUENCE

● Session 1: (Oct 26th)
○ What is a CHPWH system?

● Session 2: (Nov 3rd)
○ What key design considerations are 

essential for success?

● Session 3: (Nov 10th)
○ From design to implementation

● Session 4: (Nov 17th)
○ How to maintain CHPWH system 

operation?
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REVIEW:
CHPWH SYSTEMS 



EXAMPLES OF SYSTEMS

Multiple Sizes, Types, & Configurations

Multiple Commercial Systems
(residential equipment serving 4-5 apts)

Large Commercial System
(basement installation serving 250 apts)

Small Commercial System 
(closet installation serving 5 apts)



AVAILABLE PRODUCTS

Colmac
(10 - 30 ton)

Mitsubishi
(10 ton)

SanCO2
(1.25 ton)

Nyle
(10 - 30 ton)

Single-Pass

CO2/R-744

Single- or Multi-Pass

R-134a

Rheem
(> 1 ton)

Multi-Pass Unitary

Residential/Small Commercial

R-134a

AO Smith
(2.5 ton)



FOUR CHPWH SYSTEM COMPONENTS

● Primary heat pump water 
heater (HPWH)
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● Primary HW storage

● Temperature maintenance 
system

● Controls 



Mitsubishi

SanCO2

Manufacturers are working to provide skid options that are 
easy to install, reliable and result in energy savings.

COMMERCIAL HPWH SKID EQUIPMENT

Nyle



We want to hear from you!

Enter event code:

DESIGN2

GO TOSLIDO.COM



KEY QUESTION:

What factors are 
essential for CHPWH 

system design?



...THE ANSWER:

⬣ Thermal stratification in 
the storage tanks

⬣ Configuration of the 
temperature 
maintenance system

⬣ Managing distribution 
system losses

⬣ System sizing



CASE STUDY:
JACKSON APARTMENTS



JACKSON APARTMENTS

Street View

WalkwayJackson Apartments Buildings



JACKSON APARTMENTS Side/Parking Garage

Mechanical RoomBuilding Layout



JACKSON 
APARTMENTS

(2) Colmac CxA-15, single pass 
(3) 500 gal tanks

Parallel loop configuration
(1) Colmac CxV-5; (1) 500 gal tank

Garage

New construction

15.1 % annual energy savings 
(total building)



KEY TAKEAWAY:

Large, central systems using commercial 
equipment can be effectively utilized to 

deliver high efficiency water heating.



LET’S PAUSE FOR QUESTIONS



EQUIPMENT EFFICIENCY BOUNDARIES



ESSENTIAL DESIGN  
CONSIDERATIONS

● Thermal stratification in 
storage tanks

● Configuration of the TMS

● Managing distribution 
system losses

● System sizing



HW STORAGE SYSTEMS: THERMAL STRATIFICATION



THE IMPORTANCE OF THERMAL STRATIFICATION
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● HPs are very efficient at 
making cold water hot

● HW circulates through 
the distribution piping

● Water returns from the 
building slightly cooled

● Return water causes 
mixing & destratification 
in the storage tank

● HPs are not very good at 
making warm water hot



TEMPERATURE MAINTENANCE SYSTEM

Keeping the water in the 
distribution system HOT

T T

HPWHs PRIMARY 
STORAGE

TEMPERATURE MAINT. 
SWING TANK

ELEC. HEATING 
ELEMENT

MIXING VALVE

CIRC. 
PUMP

CONTROLS

The TMS includes:

● Distribution piping

● Mixing valve

● Circulation pump

● Dedicated storage 
tank w/heat source

Apartment 
Plugs/Lights

25%

Apartment 
HVAC

12%

Common 
HVAC

13%

Common 
Plugs/Lights

25%

DHW Temp. 
Maintenance

10%

DHW Primary 
Heating

15%



LET’S PAUSE FOR QUESTIONS



ESSENTIAL DESIGN  
CONSIDERATIONS

● Thermal stratification in 
storage tanks

● Configuration of the TMS

● Managing distribution 
system losses

● System sizing



WHAT WILL THE HW DISTRIBUTION SYSTEM LOOK LIKE?



TEMPERATURE MAINTENANCE SYSTEMS: INTRO
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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



SINGLE-PASS PRIMARY HPWH SYSTEM W/ PARALLEL  
TEMPERATURE MAINTENANCE TANK & MULTI-PASS HPWH

KEY CONSIDERATIONS:

Single pass heating system  
for primary

Dedicated heating system for  
temperature maintenance

Two systems work in parallel
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SINGLE-PASS PARALLEL EQUIPMENT

YESLER III:  
CYPRESS COLMAC



TEMPERATURE MAINTENANCE SYSTEMS: INTRO
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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



SINGLE-PASS PRIMARY HPWH SYSTEM W/ SERIES 
TEMPERATURE  MAINTENANCE TANK (SWING TANK)

KEY CONSIDERATIONS:

Single pass heating system  
for primary

Dedicated heating system for  
temperature maintenance

Two systems work in seriesT T
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SINGLE-PASS EQUIPMENT

ELIZABETH JAMES  
SANDEN GEN3 CO2



LET’S PAUSE FOR QUESTIONS



RECAP: DEDICATED HPWH SYSTEMS
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IN SERIES SWING TANK IN PARALLEL MULTI-PASS HPWH



TEMPERATURE MAINTENANCE SYSTEMS: INTRO
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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



COMBINED SYSTEM

KEY CONSIDERATIONS:

⬣ “All eggs in one basket”

⬣ Both primary & maintenance  
loads done by one system

RISKS:

⬣ Cycling & Sizing issues

⬣ Low effective storage  
volume

⬣ Low HPWH COP

⬣ Technology dependent



TEMPERATURE MAINTENANCE SYSTEMS: INTRO
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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



TEMPERATURE MAINTENANCE SYSTEM: NO RECIRCULATION

Lack of recirculation system is 
uncommon  

Heat tape/trace is an option



LET’S PAUSE FOR QUESTIONS



ESSENTIAL DESIGN  
CONSIDERATIONS

● Thermal stratification in 
storage tanks

● Configuration of the TMS

● Managing distribution 
system losses

● System sizing



OPTIONS FOR REDUCING THE TEMPERATURE MAINTENANCE LOSSES

GOOD EXAMPLE: PIPE CLAMP ACTS AS A THERMAL BREAK



HIGH EFFICIENCY PLUMBING DISTRIBUTION SYSTEMS

APPENDIX M SIZING
(UPC 2018)

Reduces pipe size in  
building

Reduces volume of water  
& associated losses

Jurisdiction dependent  
in CA



TEMPERATURE MAINTENANCE SYSTEMS: REVIEW

CONSIDERATIONS:

⬣ Scale of the distribution system and 
associated losses

⬣ Drive the temperature maintenance 
HW distribution losses down

○ Piping insulation and thermal 
bridges

○ UPC Appendix M

⬣ Understand the equipment: 
Single-pass or Multi-pass HPWH

⬣ Dedicated systems are more reliable

⬣ Reheat with losses efficiently, often 
30% of the annual DHW load



LET’S PAUSE FOR QUESTIONS



ESSENTIAL DESIGN  
CONSIDERATIONS

● Thermal stratification in 
storage tanks

● Configuration of the TMS

● Managing distribution 
system losses

● System sizing



SYSTEM SIZING

⬣ Gas systems are sized 
w/ low  storage and 
high heat capacity

⬣ HPWH systems are 
sized w/  high 
storage and low heat 
capacity 🠅 H2O STORAGE  

🠅 HEAT CAPACITY
🠅 H2O STORAGE  
🠅 HEAT CAPACITY



SYSTEM SIZING

Men’s Dormitories Women’s Dormitories Motels

Nursing Homes Office Buildings Food Service

Multi Family Domestic Hot Water (DHW) Demand



ECOSIZER
ecosizer.Ecotope.com

Try it!
- Turn off CA mode
- 60 people
- 30 apartments
- 25 gallons per day



Rheem SanCO2 AO Smith Mitsubishi Colmac Nyle

Size > 1 ton 1.25 tons 2.5 tons 10 tons 10 - 30 tons 10 - 30 tons

Market delivery unitary split unitary split split split 

System design multi pass single pass multi pass single pass single or 
multi pass

single or 
multi pass

Refrigerant R-134a CO2 / R-744 R-134a CO2 / R-744 R-134a R-134a

Minimum ambient 
air temperature 37 °F -20 °F 45 °F -15 °F 40 °F 40 °F

Maximum outlet 
water temperature 145 °F 149 °F 145 °F 165 °F 165 °F 165 °F

* some generalizations



ECOSIZER
ecosizer.Ecotope.com

Air Temperature vs. Heat Capacity



PUTTING THE  
PIECES TOGETHER



PUTTING THE PIECES TOGETHER
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To host a training session, or for more information, contact:  
Lauren Bhaskar at: LBHASKAR@DRINTL.COM

UPCOMING TRAINING & RESOURCES

Seattle City Light, in collaboration with the 
Lighting Design Lab 2021

(https://www.lightingdesignlab.com/education)

CHPWH: Design, Operations, and 
Maintenance  

(8-hour seminar)  

Oct 26, Nov. 3, 10, 17

10am-12pm

mailto:LBHASKAR@DRINTL.COM
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To host a training session, or for more information, contact:  
Lauren Bhaskar at: LBHASKAR@DRINTL.COM

UPCOMING TRAINING & 
RESOURCES

SDGE 2021
(SDGE.COM/ENERGY-INNOVATION-CENTER/EDUCATION-TRAINING)

CHPWH: Design & Maintenance  (8-hour seminar)  

Oct 5, 7, 12 & 14

CHPWH ONLINE EDUCATION - 
launches October 11th!

● CHPWH System Components, Sizing, and Design
● Measurement and Verification: A Unified Approach to CHPWH 

Performance Data
● CHPWH: Manufacturer Training and Resources
● CHPWH: Maintenance and Operations
● Installation of CHPWHs in New Construction 

mailto:LBHASKAR@DRINTL.COM


THANK YOU


