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. Cold Water Hot Water
* Pump heat from air to water l I I Out
* Highly efficient 3
* Integrated or split systems Room Air In 80Itd Air
u

* All air-source heat pumps:  oa

" Generate noise Pump )

= Exhaust cold air

" Generate condensate L&t Traditional

: : Pum Electric
" Require space for airflow ol Element

* Require sufficient warm air

Image credit: ENERGY STAR



http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/ENERGY_STAR_V3_Building_Science.pdf?d387-4a5e=
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Pacific

Northwest  Why Use HPWHSs in Multifamily Buildings?

* DHW is a high end-use in MF buildings
* Electrification

* ENERGY STAR

* Zero Energy Ready Home

ENERGY READY HOME

U.S5. DEPARTMENT OF ENERGY

* State and local codes

WASHINGTON STATE

ENERGY CODE — COMMERCIAL PROVISIOHS
AL B Tl SLPS BRI A P G CO e A O 0

= M ENERGY STAR

Image credits: DOE Zero Energy Ready Home; EPA ENERGY STAR; Washington State Building Code Council “



https://www.energy.gov/eere/buildings/doe-zero-energy-ready-home-zerh-program-requirements
https://www.energystar.gov/
https://sbcc.wa.gov/state-codes-regulations-guidelines
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Northwest  |mplementation Approaches

* Distributed HPWHSs (integrated units)
=1 for 1
= Clustered

* Central Systems

Image credits; Ecotope; Larson Energy Research 7


https://www.ecotope.com/
https://www.larsonenergyresearch.com/
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Image credits; Larson Energy Research; BSC modified by PNNL &


https://www.larsonenergyresearch.com/
https://buildingscience.com/
https://www.pnnl.gov/

Pacific

Northwest  Distributed Systems: Advantages

* Off-the shelf equipment

* Less complex design

* Simple install

* Familiar operation/maintenance
* Avoids complex controls

* In short, residential plumbers can handle this job!

Image credit: ENERGY STAR


https://www.energystar.gov/partner_resources/residential_new/educational_resources/sup_program_guidance/heat_pump_water_heater_guide/installation_best_practices
https://www.energystar.gov/partner_resources/residential_new/educational_resources/sup_program_guidance/heat_pump_water_heater_guide/installation_best_practices
https://www.energystar.gov/partner_resources/residential_new/educational_resources/sup_program_guidance/heat_pump_water_heater_guide/installation_best_practices

Pacific

Northwest  Distributed Systems: Advantages

* No recirculation loop (or small)

" Energy waste
= Potential failure points

* No central mechanical room required

* No exterior equipment
= Exterior space, noise, aesthetics

« Simplified tenant billing
* Low likelihood of whole-building failure

* Applies well to smaller buildings that don't
have dedicated maintenance staff

Image credit: International Association of Plumbing and Mechanical Officials


https://basc.pnnl.gov/images/core-plumbing-layout-plumbing-diagram-long-trunk-short-twig-0
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Northwest  Distributed Systems: Disadvantages

* Distributed maintenance
= 100 units = 100 filter washes

* [n-unit floor area
* In-unit noise

* [n-unit cool air

* [n-unit condensate
* Efficiency?

* Cost?

Image credits: NEEA via ENERGY STAR: Larson Energy Research


https://www.energystar.gov/partner_resources/residential_new/educational_resources/sup_program_guidance/heat_pump_water_heater_guide/installation_best_practices
https://www.larsonenergyresearch.com/
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Image credit: Larson Energy Research -


https://www.larsonenergyresearch.com/
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Image credits; ENERGY STAR; Larson Energy Research 13



http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/ENERGY_STAR_V3_Building_Science.pdf?d387-4a5e=
https://www.larsonenergyresearch.com/

s

Pacific

Passive Ventilation

* Fully louvered door
" Min net free area = 300 in?

Northwest  Distributed Systems: Small-Space Installation

Image credits; ENERGY STAR

14


http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/ENERGY_STAR_V3_Building_Science.pdf?d387-4a5e=
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Passive Ventilation

* Fully louvered door
" Min net free area = 300 in?

* Two door louvers
" One, high, one low
= Equal size
* Min net free area = 192 in? total

¢

Image credits; ENERGY STAR "


http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/ENERGY_STAR_V3_Building_Science.pdf?d387-4a5e=
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Forced (ducted) Ventilation

Image credits; US DOE/FSEC; Larson Energy Research



www1.eere.energy.gov/ba/pdfs/65358.pdf
https://www.larsonenergyresearch.com/
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OOOOOOOOOOOOOOOOOO

Forced (ducted) Ventilation

* Short, straight, rigid duct runs

* Provide transfer grille or undercut door
" Min net free area = 18 in?

» Or duct both intake and exhaust

* Intake and exhaust must both be ‘inside’
or both ‘outside’

'Lnta\'-

* |Insulate exhaust duct



https://www.larsonenergyresearch.com/
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Kitchen

Bedroom

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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In-Unit Closet

* Consider cool exhaust
* Entryway good location
o = Ducted to kitchen or laundry

Kitchen

* Co-locate with laundry

_ Bedroom
* Maintenance staff must

enter dwelling unit

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/

7

Pacific

Northwest  Distributed Systems: Potential Locations

—
59

In-Unit Closet —

NN\

* Consider cool exhaust
= Entryway good location
i = Ducted to kitchen or laundry

Living

* Co-locate with laundry

A 1/ Bedroom

» Maintenance staff must Kitchen | paih

enter dwelling unit

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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Internal Corridor Closet

. Corridor _ _\' Louvered

* Closet walls must provide: Firewall <I' Door

= Air barrier

" Fire rating | Kitchen Bath

= Sound proofing Entry
* Avoids in-unit cool exhaust
 Reduces in-unit noise

Bedroom

* Non-invasive maintenance Living

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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Exterior Closet

* Hot/warm climates only

* Avoids in-unit cool exhaust
* Reduces in-unit noise

* Maintenance staff must
access balcony/patio

Kitchen

Bedroom

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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Breezeway Closet
* Hot/warm climates only

* Closet walls must provide:
= Air barrier
* Thermal insulation
" Fire rating
= Sound proofing

* Avoids in-unit cool exhaust
* Reduces in-unit noise

* Non-invasive maintenance

_ Louvered

Breezeway

Entry

Kitchen
Bath

Bedroom
Living

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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Exterior Location Climate Implications
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IECC Climate Zone Map

Image credit; Larson Energy Research o


https://www.larsonenergyresearch.com/
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Utility Rooms and Dead Space
* Mechanical rooms

* Laundry rooms

* Tops and bottoms of stairwells

* Good accessibility for maintenance
* Reduced noise and comfort concerns



http://www.epa.gov/system/files/documents/2023-06/ws-commercial-watersense-at-work_Section_3.5_Laundry_Equipment.pdf
http://www.epa.gov/system/files/documents/2023-06/ws-commercial-watersense-at-work_Section_3.5_Laundry_Equipment.pdf
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* Allows fewer HPWHSs
* Frees up floor space

Corridor

Firewall Z <f

Kitchen _LJ
Entry ‘ Bath

Kitchen
Bedroom

Louvered Door

_I'L/I Bath
Entry

* May lead to longer
HW runs and
recirculation loops

* Tenant billing not as
simple

Living Bedroom

Image credit; Larson Energy Research, modified by PNNL


https://www.larsonenergyresearch.com/
https://www.pnnl.gov/
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Northwest  Distributed Systems: Sizing and Selecting

* Sizing is essentially the same as single-family sizing

* 1 to 1 installation:
* HPWH FHR > dwelling unit FHR requirement

* Clustered installation:
* HPWH FHR > combined dwelling unit FHR requirements
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|dentify HPWH models with a range of FHRs

First Hour Rating

SUEIINE]] 58 gallons
40-gallon tank

Small 66 gallons
50-gallon tank

Medium 78 gallons
64-gallon tank

Large 92 gallons
80-gallon tank
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307 Zhed 303 e/ 305 15ed/ 307 2=y 18ath
429 t 309 I 30 gal 40 gal
302 25ed ¢ 1VaBats 304 1600/ | Bat 306 Baif 308 ed / 1YaBath
42 gal BOgal 309 | 42 gal
203 18 / Barh 205 i ath
4zgl 3°gl 3°gl 4°gl
202 25ed/ 1%4Ba 204 16/ 1801 208 28ed/ 1Viath
4293I 309 | 309 | 42 gal
Utility

First Floor J
42 gal @/@/ 050 /
30 gal 4293I 30gl 3093!/ 4zga| /

Third Floor

Estimate each dwelling
unit's FHR requirement

S;

Second Floor

Stairwell

Dwelling Unit —

Image credit; Larson Energy Research, modified by PNNL -


https://www.larsonenergyresearch.com/
https://www.pnnl.gov/
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Match cluster requirements to HPWH models

HPWHSize FirstHour Rating r—

Extra Small 58 gallons - Any one unit

40-gallon tank

Small 66 gallons - Two 1/1 units

50-gallon tank

Medium 78 gallons - One 1/1 unit + one 2/1 unit

64-gallon tank - One 1/1 unit + one 2/1"% unit

Large 92 gallons - Three 1/1 units
80-gallon tank - One 2/1 unit + One 2/1"2 unit

- Two 2/1'2 unit
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Third Floor

Try to cluster units to:

= Minimize total number
of HPWHs

* Place units to mitigate  Second Floor
sound and exhaust
Issues

Stairwell

* Minimize HW runs and
avoid recirc loops First Floor

106 18ad / 18aih 108 ed/ 1vaBath
30 gal 42 gal

Image credit; Larson Energy Research, modified by PNNL o


https://www.larsonenergyresearch.com/
https://www.pnnl.gov/
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Third Floor

Try to cluster units to:

= Minimize total number
of HPWHs

* Place units to mitigate =~ Second Floor
sound and exhaust '
iIssues

Stairwell

* Minimize HW runs and
avoid recirc loops First Floor

Image credit; Larson Energy Research, modified by PNNL =


https://www.larsonenergyresearch.com/
https://www.pnnl.gov/
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Image credit: Ecotope


https://www.ecotope.com/

Pacific

Northwest ~ Central HPWH Systems: Advantages

* All equipment outside of units
* Easy maintenance access
* No in-unit noise
" No in-unit exhaust
" No in-unit condensate

 Centralized maintenance

* Applies well to larger buildings with
dedicated maintenance staff

Image credit: Ecotope


https://www.ecotope.com/
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Northwest ~ Central HPWH Systems: Disadvantages

* More complex design, installation, operation
* Recirculation loop

* Energy waste

S " Potential failure points

i
LS R

* Central mechanical room required

* Exterior space, noise, aesthetic considerations
* Tenant billing

* Potential whole-building failure
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Northwest  Central HPWH Systems: Market Delivery
Fully Packaged / Skid System

= All major components pre-assembled and piped at the factory
* Manufacturer provides design info to site engineer for permitting
* Manufacturer provides installation and operation instructions

* Generally least prone to design and installation error

Image credits; Ecotope; Larson Energy Research


https://www.ecotope.com/
https://www.larsonenergyresearch.com/
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Fully Packaged / Skid System

Image credit: Ecotope


https://www.ecotope.com/
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Fully Packaged / Skid System

Image credit; Larson Energy Research


https://www.larsonenergyresearch.com/
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Fully Packaged / Skid System

Image credit: Ecotope


https://www.ecotope.com/
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Norwest  Central HPWH Systems: Market Delivery

Fully Specified Built-Up System

* Engineer provides building characteristics to CHPWH provider

* CHPWH provider designs the system

* CHPWH provider provides installation and operation instructions
* More flexible but more pro

—

ne to error

—

Image credits: Ecotope


https://www.ecotope.com/
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Fully Specified Built-Up System
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Image credit: Ecotope


https://www.ecotope.com/
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Northwest  Central HPWH Systems: Market Delivery

Custom Engineered System
* Designed by engineer of record
* Engineer specifies and sizes all components
* Plumbing installer sources components
* Most flexible option but more prone to error

Image credits: Ecotope =


https://www.ecotope.com/

Nortwest Central HPWH Systems

Caution

Enginerdy Material Ahead
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Primary hot water load
* Caused by hot water usage

* Mains water temp >>> DHW delivery temp
* Cold incoming water = Efficient HP operation

 Large, fluctuating load

HW circulation temperature maintenance
* Caused by recirculation pipe heat loss

* HWC return temp >>> DHW delivery temp

* Warm incoming water = Inefficient HP operation

HW Return

-  Smaller, constant load

Image credit: Ecotope; CDC; modified by PNNL


https://www.ecotope.com/
https://www.cdc.gov/clean-hands/data-research/facts-stats/index.html
https://www.pnnl.gov/
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Northwest Central HPWH Systems: Components

HW HW
Return  Supply

Pump @

o4

—— B
"

Image credit: Ecotope w0


https://www.ecotope.com/
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Northwest Central HPWH Systems: Components
HW HW
Return  Supply
Pump @ Thermostatic
' Mixing Valve
Primary m,g -
DHW Tank HWC Temp

r.-

Maintenance

/ Tank

—

l

, HWC Temp
Maintenance
HPWH

Image credit: Ecotope 40


https://www.ecotope.com/
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Single Pass HPWH Multi-Pass HPWH Integrated HPWH

Image credits: Ecotope a


https://www.ecotope.com/
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Single-Pass HPWH

* Heat pump and tank are
separate

* Adjusts flow to meet target
outlet temp

* Maximizes HP efficiency

* May require separate heater
for HWC temp maintenance

Single-Pass HPWH

Image credit: Ecotope


https://www.ecotope.com/
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Multi-Pass HPWH

* Heat pump and tank are separate Multi-Pass HPWH
* Constant flow

* Heats by 5-10°F each pass

* Can provide HWC temp maintenance
* Similar to gas water heater installation
* Lower HP efficiency

* More storage required

Image credit: Ecotope


https://www.ecotope.com/
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Northwest  Central HPWH Systems: Types of HPWHs

Integrated HPWH

* Heat pump and tank are combined in a Integrated HPWH
single unit

* Larger commercial units available
* Cost-effective for smaller loads

* Controls are proprietary; can be difficult
to control when auxiliary heat is used

Image credit: Ecotope


https://www.ecotope.com/
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Potentially Disturbing Engineering Material Past This Point
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Central HPWH Systems: System Configurations

HWC Return to Parallel Temperature Maintenance Tank

Image credit: Ecotope

52


https://www.ecotope.com/
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Northwest  Central HPWH Systems: System Configurations

HWC Return to Parallel Temperature Maintenance Tank

Primary System <
(single-pass HPWH)

H;v] HWC Temp
[ Maintenance System
(multi-pass HPWH)

Image credit: Ecotope


https://www.ecotope.com/
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HWC Return to In-Series Temperature Maintenance Tank (Swing Tank)

Image credit: Ecotope

54


https://www.ecotope.com/

Pacific

Northwest  Central HPWH Systems: System Configurations

HWC Return to In-Series Temperature Maintenance Tank (Swing Tank)

Primary System
(single-pass HPWH)
HWC Temp

Maintenance Tank
(“swing tank”)

\___/

Image credit: Ecotope


https://www.ecotope.com/

apc iaN ;a

Pacific

Northwest  Central HPWH Systems: System Configurations

Multi-Pass HWC Return to Primary

Image credit: Ecotope o0


https://www.ecotope.com/
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Northwest  Central HPWH Systems: System Configurations

Multi-Pass HWC Return to Primary

Combined Primary
System

and

HWC Temp Maintenance
System

(multi-pass HPWH)

Image credit: Ecotope o7


https://www.ecotope.com/
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Northwest Central HPWH Systems: Additional Considerations

* Sizing

* Go for larger storage, smaller HP capacity
* Condensate management
* Structural preparation for storage tanks

* Back-up heating
* Redundancy

* Cold temperature
operation

Image credit: Ecotope


https://www.ecotope.com/
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Where to Find
HPWH Guides
In the
- Building America
- Solution Center

From the Search
Bar in the home
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Type “heat pump water
heater” in the search bar
at the top right of the
page.

Search results could
Include

- guides

- Images

- videos

- references

- CAD files

- presentations
- case studies

f
ENERGY EFFICIENCY &

Building America Solution Center
RENEWABLE ENERGY

PROGRAMS &. G

EERE # BTG » Building America » Solution Center Hamo & BASC Search

BASC Search

Showing results 1-100 of 183

— Search

Heat Pump Water Heaters (1)
Publication Data: luly, 2015
Courtesy Of: M)

Video describing heat pump water heaters.
VIDED
What is a Heat Pump Water Heater?

Publication Date: July, 2015
Courtesy Of: M)

Video describing how heat pump water heaters work.

VIDED

Components of a heat pump water heater

IMAGE

-

Anatomy of a Heat Pump Water Heater e ¥
Refersnce: Building Science Intraduction e
Author{s): ENERGY STAR ; \
Organization{s): U.5.Environmantal Frotoction Agency, EPA, ENERGY STAR = =
Dacument autlining L'Jlllel‘&-. seignce: pringl plas about air flow, heat fiow and moisture Mow in homas,

Publication Dats

/012024 - 1200

satr Of
=dl, Loy L

IMAGE

Multifamily Heat Pump Water Heater Evaluation [3

Auther(s): Alliance for Resldential Building innovation, Nations! Renawsbla Encrgy Labaratory
Organization(s); ARSI, NREL

Publication Date: March, 2017

Study in which a central heat pump water heater system was monitored in detail and used to create a

Help Sales~ User~

RESOURCES -

heat pump water heater Q

PUBLICATIONS & RESEARCH ~

FILTER BY CONTENT TYPE *

FILTER BY AUTHOR s

FILTER BY CLIMATE ZONE ¢

FILTER BY ORGANIZATION »

FILTER BY BASC
KEYWORDS

FILTER BY BASC CLIMATE
ZONE
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Select “Filter by
Content Type.”

iifice of

ENERGY EFFICIENCY &

Building America Solution Center
RENEWABLE ENERGY

PROGRAMS & GUIDES~ RESOURCES - PUBLICATIONS & RESEARCH ~

EERE » BTC = Building Amarica » Solution Center Homo » BASC Search

BASC Search

Search

| heat pump water heater | ]
Heat Pump Water Heaters (1)
Publication Date: July, 2015

Courtesy Of: M|

Video describing heat pump water heaters.

VIBED

Choose “Guide”
to sort the search
results to guides
only.

What is a Heat Pump Water Heater?
Publication Date: July, 2015
Courtesy Of: 8M|

Video describing how heat pump water heaters work.

VIBED

Components of a heat pump water heater E, O
4 =
IMAGE d 3
B -
= LJ
Anatomy of a Heat Pump Water Heater g M
Refersnce: Bullding Science Intraduction _'_.. o
Author(s): ENERGY STAR 5
Organization{s} U5 Environmental Protoction Agoncy, ERS ENERGY STAR 2 - [ |
Document autiining i_-ull-ju\i-,n.-_n-_‘u prineiplos about air fiow, heat flow and moisture flow in hamas,

Publication Date | |

sat, 06/01/2024 - 12:00

IMAGE

Multifamily Heat Pump Water Heater Evaluation

Authar(s): Alliznce for Residential Building innovation, National Repewable Energy Labaratory
Organization{s): ARSI, NREL
Publication Date: March, 2017

Study in which a central heat pump water heater system was monitored in detail and used to create a

Help Sales~ User~ heat pump water heater

Building Science

Measure

Case Study

Q

FILTER BY CONTENT

Showing results 1- 100 of 183 TYPE

(4)

(12)

Code Compliance (5)

Brief
Guide

Home
Improvement
Expert™
Checklist

Image

Information
Guide

Presentation
Reference

Videao

(39)

(4)

(60)

(8)

FILTER BY AUTHOR
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Results are
sorted by
relevance.

Office of

ENERGY EFFICIENCY & Building America Solution Center
RENEWABLE ENERGY

PROGRAMS & GUIDES ~ RESOURCES ~

EERE » BTO » Building Amaerica » Solution Center Home » BASC Search

BASC Search

Showing results 1- 39 of 39

Search

heat pump water heater . n

Heat Pump Water Heaters for Single-Family Homes
Guide describing the planning and installation process for Heat Pump Water Heaters
(HPWHSs) in single-fTamily homes, including model selection, installation location,

thermal resource adequacy, and condensate removal.

GUIDE

Distributed Heat Pump Water Heaters for Multifamily Buildings
Guide describing strategies for effectively utilizing integrated consumer heat pump

water heaters (HPWH) in multifamily buildings.

GUIDE

Central Heat Pump Water Heaters for Multifamily Buildings
Guide providing an overview of central heat pump water heater applications in

multifamily buildings.

GUIDE

Help Sales~ User~ Q

PUBLICATIONS & RESEARCH ~

FILTER BY
CONTENT TYPE

B cuide (29)

FILTER BY CLIMATE ,
ZONE

FILTER BY BASC
KEYWORDS
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Program
Checklists

Choose
“Multifamily’

ENERGY EFFICIENCY &
RENEWABLE ENERGY

Building America Solution Center

EERE = BTO » Building Amarica » Solution Center Home » Program Chocklists

Program Checklists

PROGRAMS & GUIDES ~

RESOURCES ~

Halp Usar~

PUBLICATIONS & RESEARCH~

The Building America Solution Center supports a suite of US. Department of Energy (DOE) and U.S. Environmental Protection Agency (EPA) labeling programs designed to aid

construction of comfortable, healthy, durable, and energy efficient homes. Click on the program logos below to find detailed guides to help you install and specify the measures in

each program's checklists.

ZERO

ENERGY READY HOME

U5 DEPARTMENT OF ENERGY

Zero Energy Ready
Home

The DOE Zero Energy Ready Home
certification identifies homes that have
achieved exemplary levels of energy
efficiency and performance, enabling
them to offset all or most of their annual
energy consumption with a modest sized

renewable energy system.

Single Family
Multifamily

D

ENERGY STAR

ENERGY STAR

EMERGY STAR New Homes are certified to

meet standards designed to provide
superior comfort and durability while
delivering energy savings of up to 30%

compared to typical new homes.

Single Family
Multifamily

EPA Indoor
allr'PLUS

Indoor airPLUS

Indoor airPLUS builds on EPA's ENERGY
STAR requirerments with additional
construction specifications designed to

help deliver comprehensive indoor air

quality.

EPA

WaterSense

EPA WaterSense®

EPA's WaterSense criteria encourage the
use of water-saving plumbing, fixtures,
appliances. and irrigation to reduce
water consumption and help consumers

save on water and energy utility bills.
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Pacific Checklist

ZERO

Exhibit 1: Multifamily Mandatory Requirements

NATIONAL LABORATORY
ENERGY READY HOME 1. ZERH Multifamily V2 National Rater Checklist

2. ENERGY STAR Multifamily New Canstruction Baseline

Open the new DOE Zero R
ENERGY Ready Home T
Multifamily Checklist. e
Select Exhibit 1: finderAingl ity
Multifamily Mandatory B
Requirements.

9. Electric Vehicle Ready

10. Electric Ready Water Heating

10.] Dwelling units with in-unit water heaters meet minimum electric and space

Choose # 10. Electric

10.2 Dwelling units with in-unit water heaters have a condensate drain installed
Ready Wate r H eati ng within three feet of existing water heater.

11. Electric Ready Space Heating




Zero Energy Ready Home: Multifamily
Pacific Checklist

Northwest
Z E R O Exhibit 1: Multifamily Mandatory Requirements
National Rater Checklist

NATIONAL LABORATORY
ENERGY READY HOME

U5 DEPARTMENT OF ENERGY

1. Partnership Status +

O r, ScrOI I d Own tO 2. ENERGY STAR Multifamily New Construction Baseline +

the Natlonal Rater 3. Building Envelope

4. Duct System +

C heCkl ISt- 5. Water Heating Efficiency +

6. Lighting and Appliances

Select

8. Renewable Ready

#1 O . Heat Pu mp 9. Electric Vehicle Ready .

10. Heat Pump Water Heater Ready

Water Heater Ready.

10.1 Dwelling units with in-unit water heaters meet minimum electric and space
requirements.
10.2 Dwelling units with in-unit water heaters have a condensate drain installed

within three feet of existing water heater.

11. Heat Pump Space Heating Ready

7. Indoar Air Quality -

66
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Multifamily Reference Design

ENERGY STAR

ENERGY STAR Multifamily Checklist

National Program Requirements Exhibit 1: ENERGY STAR

Residential Cooling Equipment (Where Provided) in Dwelling

Or, Open the neW ENERGY Units or Common Spaces

+

STAR M UItlfamlly CheCkl |St Residential Heating Equipment (Where Provided) in Dwelling

Units or Common Spaces

Envelope, Windows, & Doors

Select Reference Design.
Then select Water Heater.

Water Heater

Thermostat & Ductwork

Or, scroll down and select the ehtinE Appiouos & Tidies
National Rater Field Checklist.
Heat pump water heater
guides are under

#11. Domestic Hot Water.

National Rater Field Checklist

Rater Design Review Checklist

Water Management System Requirements

+

+

+

+
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Cold VWaber
Scope . -"'

G u id eS have 8 to Plana successiul mstzallabien of inlegrated consumer heat pump water healers

1 O t b [HPWH) to supply domestic hot waler in a mullifamily residential building, Roam At in Coad Air

Hoi Water
Ot

e Laarn why multifamily bulldings present additional challenges for HPWHs
and how Lo owvercome those challanges Fonp
o Choose betwesn a one-lo-one.orclusiered approach

Scope — a scope o ik v HPW S sigipiorEbatar: oo Tadiscnsl

a8 U=zginstallation locations that will eansure 8 smooth instatlation. efficient Elamant

Of WO rk fo r wetar heater operation, and occupant comiorl
CO ntracto rS Ses the Compliancea Tab for releted codes and stendards requiremants, and

criteria to mesl national programs. such as DOE's Zero Energy Ready Homs
S . . _ = Anatomy af 8 Heat Pump Waler Heater
program, ENERGY STAR Certified Homes, and |ndoor airfLUS
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Description

* a description of the
technology or
construction method

* Pros and cons of this
option and other
options.

 |nstallation
considerations.
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Distributed Heat Pump Water Heaters for Multifamily Buildings
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Scope Description Success Climate Training Compliance Retrofit Maore

Description

This guide provides strategies for successfully using integrated consumer heat pump water heatars (HPWH) in multifamily buildings. In this guide,
the term "integrated consumer HPWHs" refers to the standard HPWHs found in home improvement stores that are typically used in single-family
homes (Figure 1). In multifamily applications, these HPWHs are installed either individually in each dwelling unit {one-to-one) or using a clustered
approach where each individual HPWH serves just a few dwelling units. This guide builds on information about consumer HPWHS presented in the
guide Heat Pump Water Heaters for Single-Family Homes. That guide provides a valuaoble background for using this guide. For guidance on using

centralized heat pump water heating systems for multifamily buildings, see the Central Heat Pump Water Heaters for Multifamily Buildings.

Figura 1. A heat pump watar heater is installed in the
interior closat of & multifamily dwealling unit. (Source:
Larson Energy Research)

Heat pump water heaters work by pulling heat from the surrounding air and moving it to the water stored in the tank to provide domestic hot water

(DHW). Integrated refers to the fact that the heat pump's compressorand heat exchangerare integrated into one unit attoched to the water storage
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Mare Info.
|
n Access bo some references may require purchase from the publisher. While we continually updste our databsse, links may have changed since

posting Please contact our webmaster if you find braken links.

References and Resources®

S u ( :‘ :ess Heat Pump Retrofit Strategies for Multifamily Buildings

Author{s): Sieven Winiar Azsociptes, Naetural Resoursas Defense Couneil
Organization{s): Wi, NADC
Publication Datal Apil, 20019

] Report describing the various heat pump retrolit options for multifamity buildings In the WS, segmented by building bypology and heating
‘ I I m ate sysiem, to support better enviranmental, sconomic, and health outcomes.
Getting to All-Electric Multifamily Zero Net Energy Construction [
Author{s): D¢ i} drew, Duff Maghan, Plotenheber G
Calform ¥ Commissian

Traini ng i o

Report describing the cost-effectivensss and performance af all-alactric, zero net energy multifamity buildings in Californis, detailing

one Nai

g, Adm Sear, Highes Emily

technical challenges and providing recommendations for design, construction, codes, standards, and operations tosupport futare projects.

=
‘ o m p I I a n ce Evaluation of Unitary Heat Purmnp Water Healers with Load-Shifting Controls in a Shared Multifamily Configuration
Author{sh lesch rar v

Qrganization(z): Pa E o PGEE, Energy Transition Coordingting Council, ETOC
Fublication Date: M=y, 2032

Repaort describing the performance, cost, and carbon impacts of unitary heal pump water heaters with load-shifting controls in a shared

u
Ret rofl t conliguration lor a multl-family project, highlighting significant savings In energy usage, CO2 emiss|ons, and utility costs

Heal Pump Water Heaters in Smiall Spaces Lab Testing: "The Amazing Shrinking Roorm™

Author{s}: Larson Sam, Larson Sen
Organization(s) Morthwest Energy EMoency Alllence, NEEA, Cascade Engineering Sanvices, Larson Energy Ressarch

M o re Publication Date: Nowsmber, 2022
Repaort describing a labaratory assessmant that provides insights inlo space raquiraments and venting strategies for heat pump water

neatars {(HPWH) to enhance retrofit insteliations and provide actionable guidance for manu{acturers, designers, engineers, installars, and

ownars.

Laboratory Testing of Heat Pump Water Heater Performance: Impact of Airflow and Space Conligurations
Author{s): Larzan Sa
Organization{s): 7
Publication Date: December,

Larspn Seim,

o Ele:

satiey Mays
< Compeny, PEAE, Energy Trensition Coordr

= Gas Ehing Council,

Repart describing the research canducted to suppart California's Title 24, Part 8 Building Energy EHiciency Standards by analyzing tha impact

of instalfation location and ventilation on heat pump water heater (HPWH) performance, emphasizing the need for proper installation 70

conditions to masimire
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PNNL is operated by Battelle for the U.S. Department of Energy
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