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We will be starting soon!
Thanks for joining us
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Albert Rooks – WestCoast Efficiency LLC
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Here are some quick reminders:

• Call in? Please share full name to confirm attendance

• To receive AIA LUs, you must attend at least 80% of the training. Attendance will be verified

• Use the "Chat“ to share questions or comments

• Slides/recording are shared after most events and can be found on 3C-REN's on-demand page

• 3C-REN does not allow AI notetakers, unless used to accommodate a disability

Before We Begin
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Tri-County Regional 
Energy Network

3C-REN is a collaboration 
between the tri-counties

Our programs reduce energy 
use for a more sustainable, 
equitable and economically 
vibrant Central Coast 

Our free services are funded via 
the CPUC, bringing ratepayer 
dollars back to the region
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Our Services

TrainingIncentives Technical Assistance

3c-ren.org/for-residents
3c-ren.org/multifamily

3c-ren.org/commercial

3c-ren.org/events

3c-ren.org/building

3c-ren.org/code 

3c-ren.org/agriculture

3c-ren.org/assurance

Contractors can enroll at 

3c-ren.org/contractors

View past trainings at 

3c-ren.org/on-demand
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Albert Rooks

Working on an AHREA committee writing a Guidance 
on Central Heat Pump Water Heaters ( I can’t talk 
about it yet!)

• WestCoast Efficiency LLC

• Small Planet Supply

• WaterDrop Systems
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Multi Partner – 
Multiyear 
Application Study

• Ken Eklund – Washington State University

2019 HPWH Training
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The Shift
Moving to heat pump DHW - Is moving 

from Recovery to Storage



The Load

• These are two residential apartment 
buildings in Seattle WA.

• Normally the gas boiler would be sized to 
meet the peak flow with very little storage.

• Then there would be the tendency to 
oversize. Just a little…

• Boilers have high recovery capacity.

Courtesy of Ecotope
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Heat Pump 
Strategy

• Build storage ahead of draw.

• Size storage to meet the peak 
loads. In residential buildings this 
is the morning peak.

• Heat pump capacity is sized to 
recover the peak in 4 to 8 hours. 
The recovery rate is developed by 
load patterns, renewable energy 
strategy, and equipment 
utilizations.

Courtesy of Ecotope
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Load Shape

• Morning draw served by storage

• Daytime recovery rebuilds 
storage.

• Evening Draw takes some 
storage

• Overnight recovers storage.

Courtesy of Ecotope



Information Classification: General

Types Of Heat 
Pumps

• Single Pass – Lift Cold to Hot in 
one large lift… Or pass through 
the heat pump.

• Multipass – Lift Cold to Hot in 
multiple passes through the. heat 
pump. Easch pass raises the 
temperature until full 
temperature is reached. 
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Multipass 
Topics

• Refrigerants

• Compressor Energy

• Storage Temperature

• Air source
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Single Pass 
Topics

• Refrigerants

• Compressor Energy

• Storage Temperature

• Air source



Information Classification: General

The nature of 
CO2

Super Critical – Super Good
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Founding Utility Research – Trans 
critical CO2    

Wo rks  i n a ll  cl im ates .

N o defrost de -rate.  De frost by  hot  gas bypass.

St abl e and reli abl e le av i ng water tem peratu re to  - 14 F

N o capaci ty  loss thru 5F

Ke n Ekl u nd
Washington State  

Univers i ty
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WHY WE LIKE CO2

• Trans-critical nature allows 

for  more efficient heat 

exchange 

• Trans-critical nature allows 

high output temperatures in 

all ambient conditions 

including very cold.

• Trans-critical nature in Single 

Pass Configuration results in 

very high COP and capacity

Operates like a gas cooler instead of a heat exchanger

R-744 (CO2) is “cooling”

Potable H2O is “heating”
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Questions about the Shift to Heat 
Pumps or CO2 as a Refrigerant?

Up next – The Single Pass System
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> Laars

> Mest ek/ Transom

> Copeland CO2 compressor

New  HPWH product s

– Large CO2

> Nyle R513a

> Colmac R513a

New  HPWH product

– Synthet ic Low  GWP

Lots of New Heat Pumps are Coming to Market
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Single Pass 
System 

Configuration



Breaking into 
Functions

• The primary storage tank(s) are stratified

• The cold municipal water is piped into the 
bottom of the primary storage tanks(s)

• Heat pump(s) take cold water from the 
bottom of primary storage tank(s) and provide 
the 100F lift in a single pass.

• The high temperature (150F-170F) is piped to 
the top of the primary storage tank(s)

• The hot DHW is piped from the top of the 
primary storage tank to the load.
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CO2 Needs Cold 
Water

• CO2 Heat pumps loose both 
capacity and COP when return 
temperatures increase.

• As the inlet temperature 
increases, the delta T decreases.

• The water pump try’s to 
compensate by speeding up the 
flow.

• The overall capacity is reduced 
as the entering water temperature 
increases.
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Courtesy of SanCO2



Recirculation losses
Happens overnight as the recirc loop pulls heat from the tank and looses it to the building

Courtesy of Ecotope
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Swing Tank Solution
Place the recirc loop into its own tank



How it works

• Recirculation losses are isolated 
from primary storage

• Overnight tank temperature can 
often  cool below set point 
(120F)

• Add electric resistance to 
provide a short lift back to set 
point.

• Can also use a multi-pass heat 
pump.

Courtesy of Ecotope
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Swing Tank can be both Electric Resistance or a Multipass Heat Pump
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Multipass Swing Tank Delano California
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How Utility Driven Load Shift 
Works

CTA 2045 Enabled ECO 
PORT

1. Eco Port is installed in the WaterDrop 
Skid or Droplet

2. Connects to the utility by LTE 
included in the WaterDrop Controller

3. Listens to the utility commands via 
Ecoport

1.  Normal
2. Shed
3. Critical Peak Event
4. Grid Emergency
5. Load Up
6. Advanced Load Up
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Load Shifting Depends on Primary Storage Conditions and 
the Utility Command

NORMAL – LOAD UP - SHED
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Load Shifting Depends on Primary Storage Conditions and the Utility 
Command

T-1

T-2

T-3

Normal – System operates normally – T-2 commands the heat 
pumps on at 115F

Load Up – Commands the heat pumps on when T-1 

Shed – Avoids the use of heat pumps and recirc tank (where 
possible) when T-3 is above 125F 

Stratified 
Layer
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Load Shifting Depends on Primary Storage Conditions and the Utility Command

Normal operation could run the 
heat pumps during peak periods

Load Up operation increases 
stored energy by running  the heat 
pumps in advance of  the shed 
period 

Shed operation would avoid 
heat pumps running during 
shed period by using stored 
energy
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Questions about “The Single Pass 
System”?

Up next – Sizing a Plant
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Sizing a Building
New tools!



The Ecosizer
https://ecosizer.ecotope.com/sizer/
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Occupancy Inputs Water Temperatures
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Results

Primary Storage

Swing Tank

Details

Heat Pump Capacity



Swing Tank EWH Used

Swing Tank Temperature
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Notes:

Volume: 432 Gallons•

125 PSI Working Pressure•

ASME B&P Vessel Code Section IV Constructed•

HLW Stamped•

Glass Lined•

2" Outdoor-rated Foam Insulation (ASHRAE 90.1b)•

R-value: >12.5•

Installed Dry Weight: 795 lbs.•

Item No. Size Description

1 2" Tank Outlet Nipple

2 1" Temperature & Pressure Relief Nipple

3 - Lifting Lug (2x)

4 1-1/2" Heat Pump Manifold Return Nipple

5 3" Tank Inlet Nipple

6 1-1/2" Drain/Heat Pump Manifold Feed Nipple

7 12"x16" Manway

8 3/4" Thermowell (4x)

9 1" Magnesium Anode (3x)

10 9/16" Mounting Tab w/Hole (4x)

WD450 GAL 
STORAGE TANK

A003-00030
SHEET 1 OF 1SCALE: 1:14
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SMALL PLANET SUPPLY
TUMWATER, WA
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Load Shifting & Demand Response

https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program
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Questions about “Sizing a Plant”?

Up next – California Codes
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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NEEA CHPWH Qualified Products List

https://neea.org/resources/commercial-hpwh-qualified-products-list
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Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng 
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Questions about “California Codes”?

Up next – Types of CHPWH Deliveries
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Site built plants have 
been successful but…
Space and complexity can be reduced into a package
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Major Com ponents of Laars Heat  Pum p 
System

Heat  Pum p

25

I/ O Panel Storage Tanks Tem pera ture 
Ma in tenance Tank

Diffuser 

● Heat Pum p pulls hea t from  a ir to transfer to dom estic  water. Main heat source for DHW 

system . 

● I/ O panel a llows for rem ote insta lla tion of tanks fa r from  the heat pum p, neatly houses 

wiring .

● Storage tanks hold  required  hot water to m eet da ily dem and, sized  for da ily load vs. peak 

load .

● Tem pera ture m aintenance tanks provide hot water for rec ircula tion loop needs. Minim izes 

likelihood of stored hot water to be dep leted.

● Diffusers are p laced into the storage tanks to help  m ainta in tem pera ture stra tifica tion. Tank 

tem pera ture stra tifica tion helps to m axim ize insta lled  effic iency.
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Packaged would be faster, better, and with less risk
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Deliveries
Parts, Pumps and Skids
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Eklund Innovation Center
Factory Assembled Plug & Play



Information Classification: General



Information Classification: General

Extend the heat pumps and storage
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Controller

Recirc pump

9kw Swing Tank

Expansion

Electronic Mixing Valve

Heat Pump

R-8 Insulated Enclosure

R-12 Primary Storage

BUILDING CONNECTIONS
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Multiple Plants, Each Serving a Zone,  With Demand Response on Board 

Portal Project
Menlo Park California
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HP Capacity + Storage = Sizing
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Droplet Racked Heat Pump Array
Heat pumps Outside – Tanks Inside
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Available Droplet Configurations: 2/3/4/6/8/9/12
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Big Buildings
Zone out and keep it tight
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Break it into zones
• Compact distribution systems use less pump energy
• Shorter runs have less loss with a smaller swing tank lifts
• Multiple plants offer better security and lower power drops. 
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Questions?
(It’s safe to to wake up now…)
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Thanks for coming!

Continuing Education Units Available

• Contact itzel.torres@venturacounty.gov for any questions!

Today's Slides and Recording are Coming to Your Inbox Soon!

Upcoming Courses:

• Regional Forum: Retrofit Ready? Navigating the 2025 Energy Code for Aging Building (4/29)

• 2025 Energy Code in Practice: Multifamily Residential (5/13)

• Fire Resistant Homes: Smart Building Strategies for Risk Reduction and Energy Efficiency (5/14)

• Builder’s Perspective: Insulation and Air Sealing (5/26)

• Home Improvements for a Healthier, Resilient, and Clean-Energy Future (5/27)

Any phone numbers who joined? Please share your name!
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Thank you!

More info: 3c-ren.org

Questions: info@3c-ren.org

Email updates: 3c-ren.org/newsletter


	Default Section
	Slide 1: We will be starting soon!
	Slide 2: Multi-Family Domestic Hot Water 
	Slide 3: Before We Begin
	Slide 4: Tri-County Regional Energy Network
	Slide 5: Our Services
	Slide 6: Albert Rooks
	Slide 7: Multi Partner – Multiyear Application Study

	Shifting from Boiler to Heat Pump
	Slide 8: The Shift
	Slide 9: The Load
	Slide 10: Heat Pump Strategy
	Slide 11: Load Shape

	The nature of CO2 as a refridergant
	Slide 12: Types Of Heat Pumps
	Slide 13: Multipass Topics
	Slide 14: Single Pass Topics
	Slide 15: The nature of CO2
	Slide 16
	Slide 17
	Slide 18: Questions about the Shift to Heat Pumps or CO2 as a Refrigerant?  Up next – The Single Pass System

	The Single Pass System
	Slide 19
	Slide 20
	Slide 21: Single Pass System Configuration
	Slide 22: Breaking into Functions
	Slide 23: CO2 Needs Cold Water

	Isolating Recirculation Losses
	Slide 24: Recirculation losses
	Slide 25
	Slide 26: How it works
	Slide 27
	Slide 28
	Slide 29

	Control and load shifting
	Slide 30
	Slide 31: How Utility Driven Load Shift Works
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Questions about “The Single Pass System”?  Up next – Sizing a Plant

	Sizing a Plant
	Slide 36: Sizing a Building
	Slide 37: The Ecosizer
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42: Questions about “Sizing a Plant”?  Up next – California Codes

	California Codes and T-24
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 53: Questions about “California Codes”?  Up next – Types of CHPWH Deliveries

	Tyoes of delivery systems
	Slide 54: Site built plants have been successful but…
	Slide 55
	Slide 56
	Slide 57: Deliveries
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70: Big Buildings
	Slide 71
	Slide 72: Questions?
	Slide 73: Thanks for coming!
	Slide 74: Thank you!


