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Zoom Orientation

* Please be sure your full name is
displayed

« Please mute upon joining

» Use "Chat" box to share questions or
comments

« Under "Participant” select "Raise Hand"
to share a question or comment
verbally

« The session may be recorded and
posted to 3C-REN's on-demand page.
Feel free to ask questions via the chat
and keep video off if you want to
remain anonymous in the recording.

Information Classification: General
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3C-REN: Tri-County

Regional Energy Network

Three counties working together to improve

energy efficiency in the region

Services for —

- Building Professionals: industry events, training,

and energy code compliance support

 Households: free and discounted home

upgrades

Funded by ratepayer dollars that 3C-REN

returns to the region

ENERGY
3C¢ cope
REN CONNECT

Information Classification: General
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ENERGY
Y CODE
REN CONNECT

« Serves all building professionals

* Three services —
- Energy Code Coach
* Training and Support
- Regional Forums

« Makes the Energy Code easy to follow

Energy Code Coach: Event Registration:

3c-ren.org/codes 3c-ren.org/events

805.781.1201

Information Classification: General



ICH Piome
PERFORMANCE
REN/| TRAINING

- Serves current and prospective building
professionals

» Expert instruction:
 Technical skills
«  Soft skills

* Helps workers to thrive in an evolving
industry

Event Registration:

3c-ren.org/events

Information Classification: General
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REN] SAVINGS

Multifamily (5+ units)
* No cost technical assistance

- Rebates up to $750/apartment plus additional
rebates for specialty measures like heat pumps

Single Family (up to 4 units)

« Sign up to participate!

« Get paid for the metered energy savings of
your customers

Enroliment;

3C-REN.org/contractor-participation

Information Classification: General



WaterDrop
Systems

Drop-In - Plug and Play - Central
Plants for Domestic Hot Water

Albert Rooks, CEO




Multi Partner — Multiyear Application Study
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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.

Weekday

Weekend

umoidn 80/
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w—75%
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Hour of Day

Courtesy of Ecotope



Heat Pump ———Wovkday
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 peakin 4 to 8 hours.
The recovery rate is developed by
load patterns, renewable energy
strategy, and equipment
utilizations.

Courtesy of Ecotope

Information Classification: General



Load Shape

 Morning draw served by storage

e Daytime recovery rebuilds
storage.

* Evening Draw takes some
storage

e Overnight recovers storage.

Weekday
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The nature of
CO2

Super Critical — Super Good




Why We Like CO2

Minimal Global Warming,
approx. 1/1500th compared to

Refrigerant ODP GwWpP Toxicity = Flammability Notes

. Refrigeration
“normal” refrigerants R134a 0 1,430 No No & HPWH
Fluorocarbon HP AC &
refrigerant R410A 0 2,086 No No H:DWH
. R407C 0 1,800 N N HP & AC
Non ozone depleting, Safe & ° 2
secure CO; 0 1 No No
Natural Propane Gas 0 20 No Yes Flammable
refrigerants | 3 Plume Stud
y
, Ammonia 0 <1 Yes Yes required
It’s gets hot and crazy under Courtesy of SanCO3

pressure




No Phase Change Means More COP

Super Critical Fluid will drop the heat quickly as Heat drops from the gas/fluid onto the water with
pressure is released. no phase change energy
é 120
10,000 : .,8 - 105°C
P — 100 + j
! |
! 3
1,000 ! supercritical ® &80+
: fluid “é.’ I _#70°C
L~ | = 60+
2 £100 ' :
[ B T T
5o  point 40 +
10 20 +
® triple point 4
CO,
1 1 1 1 === \ - Waler
200 250 300 350 400
temperature Specific enthalpy, h [kJ/kg] Courtesy of SanCO2

T (K)



CO2 Works in the Cold

5.5 COP at 26C

4.5 COP at 15C

3.1 COP at freezing!

1.75 COP at -25C

Based on inverter driven compressor,
fan, & water pump and a double wall
heat exchanger.

GS4-45HPC COP

COP is defined as the ratio of Capacity/Power Input

P
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Heat capacity (kw), COP
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—+—Heat cpacity -=-COP

SANm:

5.5 COP at 80°F
—+—inlet water temp (27°C) Ambient

-

)

0.81kw Power

Increased
Capacity over

G33 below 0°F = 3 0 COP at 23°F

(-5°C) Ambient
1.5kw Power
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Ambient Temp F
SANCO2 can always make 145DegF Hot water at all Outside Air temps

Inlet Water Temp F




Questions about the Shift to Heat
Pumps or CO2 as a Refrigerant?

Up next — The Single Pass System




Lots of New Heat Pumps are Coming to Market

New HPWH products New HPWH product
— Large CO2 — Synthetic Low GWP

> Laars > Nyle R513a
> Mestek/Transom > Colmac R513a
> Copeland CO2 compressor
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Heat Pumps Primary Storage —— > Swing Tank

oy @ a— — -«se-_?-l o

=y

. | ‘ =
. I:: Em | ! [P »
Single Pass B I B sy
) "M 0 e | e :
System T [ [ 1 | e -*%-ﬁ?-:;.:w
. . LT SRS LR q | o o]
Configuration = et | s | e
T B | R
{ A o) s L)
T 1! =T U e—IFalr | § o
N ;. A re 112 1 . - -
& T N — ""‘“‘ ’é* "L é
{E h 7 08 1 -+ m-_ﬁ_ poon(3)

Information Classification: General




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.

Heat Pumps

(1)

(w

» Primary Storage
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CO2 Needs Cold
Water

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

e Asthe 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.

Information Classification: General

Heating 83 Gallon tank from Cold
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Recirculation losses

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

Flow (!
" I
Low 4
overnight ,
hot water S—
use 0

Courtesy of Ecotope



Heat Pumps » Primary Storage

o
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Swing Tank Solution

Place the recirc loop into its own tank
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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.

6

Low 4
overnight
hot water .

use 0

Flow (GPM)

Water Temp (F)

High
(enough)
== overnight
hot water

use

145
140

Swing 135
temperature 439

drops T —)

125

‘;

Helps keep

temperature

12am 6am 12pm 6pm

Day 1

12am 6am

12pm 6pm 12am
Day 2

up

Courtesy of Ecotope



Heat Pumps » Primary Storage » Swing Tank

._.éz@..,.._..,.

(v1%)




Swing Tank can be both Electric Resistance or a Multipass Heat Pump

HW HW HW HW
RETURN SUPPLY RETURN SUPPLY

Primary HPWH system Primary HPWH system Y

THERMOSTATIC THERMOSTATIC
MIXING VALVE MIXING VALVE

IF MULTIPLE i 22
mR AUX. HEATER

ELECTRIC (AUX.)
HEATING ELEMENT

PRIMARY PRIMARY [
PRIMARY PRIMARY £ PARALLEL TEMP. MAINT.
HEATING SYSTEM HW STORAGE | * SERIES TEMPERATURE HEATING SYSTEM HW STORAGE TEMPERATURE HEATING SYSTEM

cw MAINTENANCE TANK lf MAINTENANCE TANK
FUPPLY (SWING TANK)

Single-pass primary with electric resistance water heater in Single-pass primary with multi-pass in parallel for temperature
series for temperature maintenance system (HPWH_SPST) maintenance system (HPWH_SPwMPTM)

Source: NEAA, Dec 2022, https://neea.org/img/documents/advanced-water-heating-specification-v8.0.pdf
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- ep -1- The WaterDrop Controller Functions: Basic,
Control & VISIbIIIty Communication Package, BMS, Full M&\V.
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Questions about “The Single Pass
System”?

Up next —Sizing a Plant




Sizing a Building

New tools!




The Ecosizer

https://ecosizer.ecotope.com/sizer/

[—ECOSIZER |

Size Your System Glossary

Documentation FAQ

Electrifying water heating is a
major decarbonization
strategy for multifamily
buildings.

The Ecosizer is a free tool for sizing central water heating systems
based on heat pump water heaters (HPWHs) in multifamily
buildings. The tool is designed to support the building industry to
adopt HPWHSs to improve energy efficiency and reduce
greenhouse gas emissions. The Ecosizer is also intended to
provide educational information on central HPWH system designs
to other stakeholders, for example energy efficiency and building
decarbonization advocates, program administrators and
implementors, building science researchers, manufacturers, and
policy makers.

MORE INFORMATION ©

HOW TO USE THIS TOOL

1.

Identify weather conditions (cold water temperature and ambient temperature) on the
design day, which is usually the coldest day of the year.

. Select a HPWH technology and identify its temperature setpoint limitations. Consider its

potential performance limitations under winter design conditions.

. Provide input method and values to determine design-day hot water demand.

. Provide the storage, delivery, and incoming water temperature settings for your system.
. Select the configuration for the temperature maintenance system.

. Revise default values for advanced inputs, if needed.

. Click “Size Your System” to obtain minimum sizing results and the Primary Sizing Curve.

. Select the actual HPWH heating capacity according to performance characteristics of the

selected HPWH technology. Use the Primary Sizing Curve to find the minimum storage
volume based on the actual HPWH design-day heating capacity. Alternatively, select a
storage volume first and use the Primary Sizing Curve to find the corresponding HPWH
output capacity needed to meet the design-day hot water demand.




Occupancy Inputs ECOSIZER Water Temperatures

I Water Temperature

?
Design Cold Supply Hot Storage

Number of Occupancy Rate @ Peak Gallons per Day per Person 50 °F 120 °F 150 EE
Apartments
ASHRAE Market Rate % Ecotope Market Rate with Low Flow Fixtures v
25
Studio 50 1.49 1 ® 49
25
1 Bedroom 0 1.93 1 ® 49

= Temperature Maintenance System

25
2 Bedroom 0 239 1 @® 49
i |
25 18] &
3 Bedroom 0 2.84 1 O] 49 I—P‘@ i
Bl |
‘] L ‘LHPWH ‘j
2 er s W'w [l
4 Bedroom 0 3.29 1 @ 49 Single Pass Primary Swing Single Pass Primary Parallel Single Pass Primary
HPWH(s) Storage Tank HPWH(s)  Storage Loop Tank HPWH(s) Storage
25 SWING TANK PARALLEL LOOP TANK PRIMARY - NO RECIRCULATION
5 Bedroom 0 3.74 1 @® 49
?) Primary plant with a temperature ?) Primary plant with a temperature ?) Just the primary plant without a
maintenance plant in series maintenance plant in parallel temperature maintenance load

Information Classification: General



Results

/THIS SYSTEM WAS SIZED FOR \

Results

Occupancy
The graph below represents the trade off between storage volume and heating capacity. The Ecosizer 74.5 People
method result is the green curve in the graph. The system sized from user inputs is the blue diamond.
ECOS|ZER Users should pick any point above the green curve to determine their system sizing. Apa rtments
50.0 Units

Use the slider bar below the plot to select a different size system.

Daily Hot Water Usage
Primary Sizing Curve 25.0 Gallons per Day per Person D eta | I S

Total Hot Water

£ 1,862.50 Gallons per Day
z Recirculation Loop
é 00 Heat Loss
g . 100.0 Watts per Apartment
i 80
- J
B 60
200 300 400 500 600

Primary Tank Volume (Gallons) at Storage Temperature SAVE RESULTS TO PDF

Primary System Size, Storage: 419.54 Gal, Capacity: 85.5 kBTU/hr, Compressor Runtime: 16.0 hr
SEND US YOUR FEEDBACK

The recommended minimum heating capacity shown below is the minimum needed average output
capacity of the selected equipment at the design cold air temperature in your climate zone. Note that you
must also account for manufacturer specific defrost penalty.

Primary Storage > e gy Heat Pump Capacity

RECOMMENDATIONS

. Swing Tank Volume @ Swing Resistance Element @
e —
SW' n g Ta n k 120 - 300 Gallons 8.7 kW - 29.9 kBTU/hr

CA Title 24 Swing Tank Volume @
288 Gallons



ECOSIZER Hot Water Simulation

400
Useful Storage Volume at Storage Ter
Hot Water Generation at Storage Terr
E 300 Hot Water Demand at Supply Temper
g,_ — Swing Tank Temperature
0 Swing Tank Resistance Element
o
= 200
O
]
e
= 100— r‘*
O L—
0 500 1000
Minute of Day
150 10
< 8
140 \\
6

Swing Tank EWH Used

. /\4
¥ (931, 126.193) R RE L G

2

Swing Tank Temperature

Swing Tank Temperature (°F)

120

Resistance Element Qutput (kW)

o

500 1000



Questions about “Sizing a Plant™?

Up next — California Codes




Central HPWH System Approach

System performance and applications vary by:

o Primary HPWH equipment types

» Single-pass vs. Multi-pass

» Refrigerant type Single-Pass

Heats up water to working temperature in single pass

+ Capacity

o Temperature maintenance system (TMS) for maintaining
hot water temperature in recirculation loop

* Decoupled from primary system

* Direct return to primary system

Multi-Pass

Heats up water to working temperature in multi pass

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



Recirculation Loop Decoupled from Primary System

HW HW HW HW

Primary HPWH system i - Primary HPWH system N s
............ i
PUMP

THERMOSTATIC
MIXING VALVE

IF MULTWLE
HPWH

IF MULTIPLE oR
HPWH OR AUX. HEATER

AUX. HEATER

THERMOSTATIC
A | MIXING VALVE
i
>
>

ELECTRIC (AUX.)
HEATING ELEMENT

PRIMARY PRIMARY | A
PRIMARY PRIMARY A PARALLEL TEMP. MAINT.
HEATING SYSTEM HW STORAGE | T el g HEATING SYSTEM HORSTORMIE | N TEMPERATURE  HEATING SYSTEM
cw sUppLy  MAINTENANCE TANK
[BUPPLY (SWING TANK) I
e o o o e e o o o e e e e e e mm mem e mem e e
Single-pass primary with electric resistance water heater in Single-pass primary with multi-pass in parallel for temperature
series for temperature maintenance system (HPWH_SPST) maintenance system (HPWH_SPwMPTM)

Source: NEAA, Dec 2022, https://neea.org/img/documents/advanced-water-heating-specification-v8.0.pdf

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



Temperature Maintenance System Return to Primary
Configurations

HW HW
SUPPLY RETURN
HW HW
SUPPLY RETURN
CIRC. @ @
Pumvl I

W THERMOSTATIC
MDING VALVE

THERMOSTATIC
MIXING VALVE

IF MULTIPLE
HPWH OR

AUX. HEATER

cw

— 0 SUPPLY
HEATING SYSTEM iy HEATING SYSTEM W STORAGE
Single-pass return to primary (HPWH_SPRetP) Multi-pass return to primary (HPWH_MPRetP)

Source: NEAA, Dec 2022, https://neea.org/img/documents/advanced-water-heating-specification-v8.0.pdf

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng




Central HPWH System Energy Performance

Example: Annual System COP for Climate Zone 12

5
€
3
2 3.91 3.85
2D 4
4]
Q
& 3 2.75 264
§ 2.50 2.44
g 242 2.10
& ?g 2
G
o O .
g NEEA Tier 3 System
- COP = 2.5 for most
Y= .
g 5 CA climate zones
O
= Single-pass in Single-pass in Single-passin  Singe-pass Multi-pass  Single-passin  Singe-pass Multi-pass
A series for parallel for series for return to return to series for return to return to
% temp. temp. temp. pimary pimary temp. pimary pimary
maintenance maintenance maintenance maintenance
c0o2 R-134A R-410A

Source: the DHW CASE Team

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



Current Code Requirements

Existing requirements in Title 24, Part 6 Section 170.2(d)2
» Allows both single-pass and multi-pass primary equipment
» Requires recirculation loop decoupled from primary HPWH systems
« Plumbing configurations to ensure stratification in primary tanks
» Control requirements to achieve minimal efficiency

» Design documentation of specified operating conditions of the system according to Joint
Appendix 14.4

Performance Requirements: Joint Appendix 14
* Qualification requirements for a performance pathway for central HPWH

* Includes product performance testing requirements, as well as design documentation
requirements

Source: 2022 Building Efficiency Standards for Residential and Nonresidential Buildings

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



Draft Proposed Code Change Language

* Updates prescriptive requirements in Section 170.2(d)2 to include two compliance paths:
(@) Single-pass primary HPWH meeting prescriptive requirements. Summary of revisions highlighted in red:
—FEither-sirgle-pass-arenutit-passprmary-equiprrenrt ————— Single-pass primary HPWH equipment
* Requires recirculation loop decoupled from primary HPWH systems
» Plumbing configurations to ensure stratification in primary tanks
» Control requirements to achieve minimal efficiency
* Requires heat pump compressor cut-off to be 40° F or lower
» Design documentation of specified operating conditions of the system according to Joint Appendix 14.4

(b) A system that meets requirement of NEEA Advanced Water Heating Specification for commercial
HPWH system Tier 3 o higher.

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



NEEA CHPWH Qualified Products List

Resources & Reports  Carsers Subscrbe AboutNEEA~
HPHD-60HNU-201 Multi Pass Return ~ Custom
e & o Mot Rhee (HORIZONTAL) to Primary Engineered 182 1 W8 Wb |a il o o o
HPHD-60HNU-201 Multi Pass Return ~ Custom
Rheem (VERTICAL) G o 1 22 1 17 1 135! 1] 14 No No No
Commercial HPWH Qualified Products Small Planet Supply Small PlanetSupply g rpy FulbSoeced | 5 57 |3 56 |3 24 [2 20 | N No No
. SanCO2 System Built-Up
List
N Full Packaged
Small Planet Supply WD1S-60-300-119-09  Swing Tank Skid-Mounted 2 27 3 26 3 24 2 20 No No No
) Full Packaged
Small Planet Supply WD1S-75-430-119-09  Swing Tank Skid-Mounted 2 2.7 3 26 3 24 2 2.0 No No No
) Full Packaged
Small Planet Supply WD1T-90-500-119-12  Swing Tank Skid-Mounted 2 2.7 3 26 3 24 2 2.0 No No No
) Full Packaged
Small Planet Supply WD2S-120-650-119-12  Swing Tank Skid-Mounted 2 27 | 3 26 | 3 24 2 2.0 No No No
) Full Packaged
requirements. Small Planet Supply WD2S-150-800-200 Swing Tank Skid-Mounted 2 2.7 3 2.6 3 2.4 2 2.0 No No No
ey Small Planet Supply WD25-180-1000-200  SwingTank T | 57 13 26 |3 24 |2 20 No No No
Skid-Mounted
Updated as of 2024 - Version 8.1 efective July 1, 2024. The commercial version 8.0 QPL is =
ovaone st s 303054 " Steffes Originwith Nyle ~ C125A swngTank  Co ookt 113 |1 13 | ves No Yes
GEEETTED Steffes Origin with Nyle C185A Swing Tank fiRackaeed By (0 R 15 1 14 1 13 Yes No Yes
Skid-Mounted : : .

https://neea.org/resources/commercial-hpwh-qualified-products-list

Information Classification: General



How It Works Product Line About Us ContactUs Warranty Distributor Resources m
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California Title 24 CBECC Modeling

i

[SECTEC | slalela ¢

Envolope | Mechanical

J&E Progect_MFg8 Restructure Prototype” ~
@ 2022 Prototype 1131002 Prop Elec (res only: 95,028 cond fi2 / 78,960 dweling fi2 / 88 dwelling units / 128 bedrooms)
# Buiding (6 stories / 112,641 cond fi2 / Orientati
- Buikling Story Nonresidential (Tolal = 17,613 t2, Conditioned: NonRes = 17,613 f2, Res = 0 f2, Mult = 1)

ResZn Group F1 (4,932 2 other/common (384 fi2 uncond))

i 1 Business Center (Confarence, Mulipurpose and Meeting Area, Diractly Conditioned, 360 f12)

6 1 Corridor (Corridor Area, Directly Gonditioned, 1,464 t2)

® 1 Filness Center (Exercise/Fitness Cenler and Gymnasium Arees, Directly Conditioned, 900 ft2)

& B F1Loasing Offica (Offica Aroa (>250 square foat), Directly Conditioned, 414 fi2)

£ F1 Lobby (Lobby, Main Entry, Directy Conditioned, 1,050 2)
1 Mech R (Electrical, Mechanical, Telephone Rooms, Unconditioned, 384 12)
1 Stairs E_(Stainwall Diractly Condtioned, 180 f12)

E F1 Stairs W (Stairwel, Directly Condtioned, 180 fi2)
& Reszn Group F2 (22 dwelings (19,740 112) & 2,880 112 other/common)
i 72 Res Zn E Court (1,440 12, 2 dwellings)

o

+ F2 Res Zn E Perim (2,160 2, 2 dwelings)

& F2 Res 201 N Perim (3,600 12, 5 dwellngs)

¢ i F2Res Zn NE Perim (1410 22, 1 dwelings)

o F2 Res Zn NW Perim (1,410 2, 1 dwolings)

o F2 Res Zn S Courl 1-Bed (720 12, 1 dwelings) N

T i F2Res Zn S Court 2-Bed (2,160 f2, 2 dwelings)

i F2 Ros Zn SE Court (540 2, 1 dwolings)

o8 F2 Res Zn SW Courl (640 12, 1 dwellngs)

© 3 F2 Res Zn SE Perim (1,080 12, 1 dwelings) |
| & F2 Res Zn SW Perim (1,080 f2, 1 dwelings)

£ F2Res Zn W Court (1,440 12, 2 dwelings)
© B F2 Res Zn W Perim (2,160 f2, 2 dwelings)
‘ i F2 Corridor (Corridor Area, Diractly Conditioned, 2,340 #2)
£ F2 Break Room (Lounge, Breskroom, or Waiting Area, Directly Conditioned, 180 f2)
F2 Stairs £ (Stairwel, Directly Conditioned, 180 f12)
& i F2 Stairs W (Stairwell Directly Conditioned, 180 f2)
-5 ResZn Group F3 (22 dwelings (19,740 f2) & 2,880 fi2 other/common)
: ResZn Group F4 (22 dwelings (19,740 112) & 2,880 12 other/common)
; ResZn Group F5 (22 dwelings (19,740 12) & 2,880 2 ofher/common)
- ResZn Group UG Garage (27,900 fi2 other/common)
UG Garage (Parking Garage Area (Parking Zone and Remps), Uncondilioned, 27900 12)
% 1163 Garane 116 Wat - Front (Rainy Grads Wall Cans 3600 #_New)

Ready 202230 (1302) BEMCmpMgr 202230 (8241 NUM

A quick demonstration on how to enter a WaterDrop System into California Title 24
software using CBECC modeling software.



Proposed Code Change

Prescriptive Compliance Pathway

System Configurations 2022 2025
Primary Alternative
path path
Single-Pass  with HW Circulation Returned to Primary Storage No No
Primary with Series Temperature Maintenance Tank System Yes Yes
(Swing Tank) NEEA
with Parallel Temperature Maintenance Tank System with Yes Yes AWHS :
multi-pass HPWH Commercial
HPWH Tier 3
Multi-Pass with HW Circulation Returned to Primary Storage No No or higher
Primary with Series or Parallel Temperature Maintenance Tank Yes No

System (Swing Tank)

All configurations can use the performance pathway

Source: TRC CASE Proposal - Central Heat Pump Water Heater Code Clean-up JingJuan “Dove” Feng



Load Shifting & Demand Response

Single Pass

Temperature Setpoints

EcoPort Command Aquastat Fraction @ ON-Trigger @ OFF-Trigger HPWH Outlet @

24.00
19.88
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self-Generation Incentive Program (SGIP)
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Recent News and Quick Links

fuilding Decarbonization
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FROM HEAT PUMPS

Measure
Everything

SWING TANK / TO BUILDING

* Stage recovery based
on charge condition

e Optimization of Time Of
Use Rates

e Total System COP

* Total Energy Usage

* Total Water Usage

* Optimization of
Demand Response

e Additional programing
can be pushed

HEAT PUMPS

Information Classification: General



Questions about “California Codes”?

Up next — Types of CHPWH Deliveries







Major Components of Laars Heat Pump
System

Heat Pum Temperature .
P I/0 Panel Storage Tanks Maintenance Tank Diffuser

- Heat Pump pulls heat from air to transfer to domestic water. Main heat source for DHW
system.

. 1/O panel allows for remote installation of tanks far from the heat pump, neatly houses
wiring.

. Storage tanks hold required hot water to meet daily demand, sized for daily load vs. peak
load.

. Temperature maintenance tanks provide hot water for recirculation loop needs. Minimizes
likelihood of stored hot water to be depleted.

M@rs are placed into the storage tanks to help maintain temperature stratification. Tonk
Hearing Srtemt@paperature stratification helps to maximize installed efficiency.

Information Classification: General






Deliveries

Parts, Pumps and Skids




Eklund Innovation Center

Factory Assembled Plug & Play

N
EKLuNB\’
INNOVATIQ;&
. Centep 4 |
R
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Extend the heat pumps and storage
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R-8 Insulated Enclosure

== R-12 Primary Storage

N NG il
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WaterDRrOP é SysTEMS

Information



*.
Portal Project

A\ enlo Pa rk Ca'ifornia Multiple Plants, Each Serving a Zone, With Demand Response on Board
B

WaterDroP é SysTEMS

Information



WATERDROP STANDARD SKID MODEL DATA

— AR
Model Number* Pcs, Height (kBtuh) (GaI/Hr) (GaI/Day) (Gallons) || (Gallons) (kw) mmmm-ﬁ-
WD1S-30-0175-119-F-G-H-1-J-K 1Piece, Std
WD1S-60-0300-119-F-G-H-1-J-K 1Piece, Std
WD1S-75-0430-119-F-G-H-1-J-K 1Piece, Std
WD1T-90-0500-119-F-G-H-I-J-K 1Piece, Tall
WD2S-120-0650-119-F-G-H-1-J-K 2 Piece, Std
WD2S-150-0800-200-F-G-H-1-J-K 2 Piece, Std
WD2S-180-1000-200-F-G-H-1-J-K 2 Piece, Std




Droplet Racked Heat Pump Array

Heat pumps Outside — Tanks Inside



Available Droplet Configurations: 2/3/4/6/8/9/12







DROPLET HEAT PUMP RACK MODEL DATA

s | Pl T i
P P ) S v B T BT BT
31 37 60 45 80 400 550

Droplet 2
Droplet 4
Droplet 6
Droplet 8
Droplet 10
Droplet 12
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Big Buildings




Break it into zones

i
=

T T Ty
=\l

\== ;}\\;4\\\5

=5
Nt
=
-
e
I g
. ——!
By r’ i‘-e I! el

- \
-

——
%\

TN

ll - 'I
{
@ 4“‘
[P

W

==
‘\ ‘\ 2N

\—r\

|\
W

e WA
o
w

=
=

)
e
i

N

L

N
\
\)
A
q\d\

j/,.:__

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.



Questions?

(It’s safe to to wake up now...)




| . S
Questions about Title 24 3CH i\

3C-REN offers a free Code Coach Service [L{=\] i mranril

Online: Call:
3c-ren.org/codes 805.781.1201

-

Energy Code Coaches are local experts who can help answer your Title 24 questions. Coaches have
decades of experience in green building and energy efficiency improvements. They can provide
citations and offer advice for your project to help your plans and forms earn approval the first time.




Closing

* Continuing Education Units Available
* Contact for AIAand ICC LUs

* Coming to Your Inbox Soon!
» Slides, Recording, & Survey — Please Take It and Help Us Out!

* Upcoming Courses:
* April 2" - Introduction to Passive House Standard
e April 4t - Why Energy Consultants Should Learn to do Residential HYAC Design
e April 9t - Blower Door Basics and Beyond
* April11t—|s A Heat Hump Water Heater Right for Me?

* Visit www _3c-ren org/events for our full catalog of trainings.

Information Classification: General


https://protect.checkpoint.com/v2/___https:/www.3c-ren.org/event/introduction-to-passive-house-standard/___.YzJ1OmNvdmF2YW5hbjpjOm86MTdiYThhYTJlYTljZGY1NWVjNGE3OWE0OTQ4MTEyMzA6NjphMmYxOjdkNTNmOTgxZjlkYjExNGU5N2EzYzVkODJiOWNjNmZmYzQ4MWFhMmM1ZTJmYjE1YjM1MDdlZjAzYzkzZDJhZjM6cDpU
https://protect.checkpoint.com/v2/___https:/www.3c-ren.org/event/why-energy-consultants-should-learn-to-do-residential-hvac-design/___.YzJ1OmNvdmF2YW5hbjpjOm86MTdiYThhYTJlYTljZGY1NWVjNGE3OWE0OTQ4MTEyMzA6NjplZjE3OmQ2MzA1ZWRlOTFmMDRmMzM4MTU0ODA4MWRhOWU1MTAwNDY5YTE1Y2FkZWQ3ZjJjOTRjMGFmZGM0MjRiZjFhM2I6cDpU
https://protect.checkpoint.com/v2/___https:/www.3c-ren.org/event/blower-door-basics-and-beyond/___.YzJ1OmNvdmF2YW5hbjpjOm86MTdiYThhYTJlYTljZGY1NWVjNGE3OWE0OTQ4MTEyMzA6NjozYzcyOjM2MjRmNzI1YzI4YWNiMDRkZjYwM2U1ZmEzZjE2Mzc1NmZhY2Q2Y2Q4MTk0NTk5MjczNDQ0NTQwMWViMzc2M2U6cDpU
https://protect.checkpoint.com/v2/___http:/www.3c-ren.org/events___.YzJ1OmNvdmF2YW5hbjpjOm86MTdiYThhYTJlYTljZGY1NWVjNGE3OWE0OTQ4MTEyMzA6Njo2MjRjOjc1NjUyOTg1ZWU3NzVmYWViYmQ2NjcxM2ZkNWViN2M1M2E1YzZmNjdjOTM2NDZiZmQ3MjQ5ZjY3MTRkZTdlNTA6cDpU

Thank you!

For more info:
3c-ren.org

For questions:
info@3c-ren.org

3Cq
REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO + SANTA BARBARA + VENTURA
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