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KEY QUESTIONS:

How do I choose the 
right equipment?

What steps do I need 
to take to implement a 

CHPWH system?



We want to hear from you!

Enter event code:

DESIGN3

GO TOSLIDO.COM



CASE STUDY: 
JACKSON APARTMENTS



JACKSON APARTMENTS

Buildings TerracesMall



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



JACKSON APARTMENTS

Mechanical RoomMechanical Room in Parking Garage



JACKSON APARTMENTS
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KEY TAKEAWAY:

Improvements in energy efficiency do not 
have to come at the sacrifice of comfort.



BIRDS EYE VIEW

Find your 
contractors Verify & 

purchase
Install &
start up

DESIGN OPERATION

Detail your 
equipment



STEP 1:
FIND YOUR 
SUBCONTRACTORS



STEP 1: FIND YOUR SUBCONTRACTORS

Gauge subcontractors 
experience with HPWHS.  

Ask about previous 
installs they’ve done.



STEP 2:
OPEN COMMUNICATION



STEP 2: OPEN THE LINES OF COMMUNICATION

EDUCATION IS KEY



STEP 3:
EQUIPMENT SELECTION



STEP 3: EQUIPMENT SELECTION

Essential factors to consider:

● Design conformity

● Lead time

● Availability



STEP 3: EQUIPMENT SELECTION

EXPERT ADVICE

Support from a 
manufacturer is more 

important than a 
lower price on a HP.
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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 Integrated

Residential/Small Commercial

R-134a

AO Smith
(2.5 ton)



HP SELECTION: REFRIGERANTS

TEMPERATURE RANGE (°F)
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1
Refrigerant: CO2

Manufacturers: SanCO2, Mitsubishi

1430
Refrigerant: R-134a

Manufacturers: Colmac, Nyle, AO Smith, Rheem 

2088
Refrigerant: R-410a

Manufacturers: Colmac
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HP SELECTION: OTHER ESSENTIAL CONSIDERATIONS

Air Temperature vs. Heat CapacityR744 (CO2)R134a



STORAGE TANK SELECTION
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STORAGE TANK SELECTION: PLUMBING REQUIREMENTS

Storage Tank

Outgoing HW

Incoming 
CW

Storage Tank

Outgoing HW

Incoming 
CW

Storage Tank

Outgoing HW

Incoming 
CW



BUILDING LOAD PEAKS, 
STORAGE HELPS COVER 
THE LOAD AS HEAT 
PUMP CONTRIBUTES.

STAGE 1: INITIAL FILLSTAGE 2: BUILDING DRAW BEGINS.

HEAT PUMP SENSES HOT 
ENTERING WATER, CALL 
FOR HEAT IS SATISFIED.

TEMP SENSOR SEES 
COLD WATER AND HEAT 
PUMP TRIGGERS ON.

BLDG DEMAND 
DECREASES, HEAT PUMP 
RECHARGES TANKS 
WHILE SUPPLYING 
BUILDING.

STAGE 3: BUILDING DRAW DECREASES.

STORAGE TANK SELECTION: PLUMBING REQUIREMENTS

EXPERT ADVICE: 
A CUSTOM TOP CONNECTION IS WORTH IT
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CONTROLS OPTIONS

Equipment communicates through CONTROLS to fulfill design intent
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THERMOSTATIC MIXING VALVE

Considerations:
● Minimum/maximum water 

flow to the building

● Depth of controls & 
monitoring incorporation

● Level of water temperature 
precision
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STEP 4:
CONTROLS, 
CONVERSATIONS, & 
CONSIDERATIONS



STEP 4: CONTROLS

EXPERT ADVICE

Controls are important!  

Don’t assume the 
equipment will satisfy the 
sequence of operation on 

it’s own.



CONTROLS: SCOPE & OPERATION

Define controls commitments

Requirements

Based off the sequence of operation, could a factory 
technician start up this equipment without making 

any assumptions?

Scope
What is needed 
beyond spec’d 

equipment?

Who will employ 
required controls?



TIERS OF CONTROLS

INTERNAL 
INTERFACE

The heat pumps control 
themselves completely. 

HEAT PUMP/BMS 
INTERFACE

The heat pumps control 
themselves but report to a 

building management system. 

EXTERNAL 
INTERFACE

External, or third party, 
controls are doing all the 

work and logic.



CONTROLS: INTERNAL INTERFACE 

● Heat pumps control themselves

● No BMS or external controller

● The temperature maintenance 
system will run independently.



CONTROLS: HEAT PUMP/BMS INTERFACE 

● Heat pumps control themselves 
but report to a BMS.

● The BMS confirms operation.

● The temperature maintenance 
system will also report to BMS.



CONTROLS: EXTERNAL INTERFACE

● External/third party controls are 
doing all the work and logic.

● Tell the heat pump and 
temperature maintenance 
system when to run.



TIERS OF CONTROLS

INTERNAL 
INTERFACE

HEAT PUMP/BMS 
INTERFACE

EXTERNAL 
INTERFACE



CONTROLS EXAMPLE: Jackson

Using its own logic, a third party 
controller handles the sequence of 

operation, tank temperatures & HPs.

Jackson Apartments



STEP 5:
SUBMITTAL SIGN OFF



STEP 5: SUBMITTAL SIGN OFF

Engineer of record signs off

Dean Winchester

✔

5/1/2021





STEP 6:
VERIFY & PURCHASE



STEP 6: VERIFY & PURCHASE

EXPERT ADVICE

Double check that information hasn’t changed 
from the time of the original design.

Assembles 
documentation 

& equipment

Manufacturer

Talk to sales rep

Approves specs

Customer

Creates a 
communication 

chain.

Sales Rep



DOCUMENTATION

Share with the manufacturer:

● Sequence of operation

● Plumbing schematics

● Equipment schedule

● Controls schematics

● Submittal docs



PURCHASE EQUIPMENT

Purchase orders should:

● lay out all equipment options 
to make the HP work

● include communications 
cards, low-temp packages, et.



STEP 7:
INSTALLATION



STEP 7: INSTALLATION

EXPERT ADVICE:

Maintain an open dialog with the manufacturer 
and engineer during installation.



STEP 7: INSTALLATION

Communication Correct 
Installation

Not a Gas 
Water Heater



INSTALLATION: COMMUNICATION

Talk to the manufacturer to get installation details

@



INSTALLATION: CORRECT INSTALLATION IS ESSENTIAL

EDUCATE YOUR TEAM



INSTALLATION: NOT A GAS WATER HEATER

TITLE

Heat pumps move heat.

!!!



STEP 8:
START UP



STEP 8: START UP

EXPERT ADVICE: Plan ahead with your start-up tech.

!
● Schedule ASAP

● Maintain scheduling updates 
when timeline shifts

● Also consider:
○ Will they be driving, flying 

or traveling to your site?



START UP HURDLES

● Coordinate with all trades  

● Often, small changes need to 
be made  

● Sensors must be in place to 
test the system

Jackson Apartments



BIRDS EYE VIEW

Find your 
contractors Verify & 

purchase
Install & 
start up

DESIGN OPERATION

Detail your 
equipment

How do I choose the right equipment?
What steps do I need to take to implement a CHPWH system?

1/2 3/4 5/6 7/8



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


THANK YOU


