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(1) SEE HPWH EQUIPMENT DETAL 1.1 ) || (2
(2)  DIRECT w75% OF FLOW THRoLG, PRV, i
UNDER NO LOAD CONDITION

HWC PUMP OPERATION

DIRECT w25% OF FLOW THROUGH PIPING PATH Lol
UNDER NO LOAD CONDITION WITH CONTINUOUS

(3)

08
=

- Commercial HPWH

(14)(15)

(4)  PROVIDE 12" HEAT TRAP ¥
(5)  EQUIPMENT DRAN S~ H
(6)  ROUTE T&P RELIEF TO DRAN "W
(7) BAG FILTER (PENTAK) :

§ ok N L 5)% e system components

(10) MANUAL AR BLEED AT HIGH POINT IN SYSTEM

(1) EXTERIOR ENVIRONMENT

(12) INTERIOR ENVIRONMENT, CAN BE EXTERIOR
PROVDED THAT THE EQUPUENT S SHELTERED

THE_ELEMENTS AND PROVID
FRER1E PROTECTON 15 AREAS SUBLECT To
TEMPERATURES BELOW FREEZING

(13) WIRE TO CONTROLLER

(14) ALL HW AND HWC PIPING SHALL BE INSULATED
T0 CODE LEVELS.

(15) ALL HORIZONTAL PIPE CLAMPS ON HOT WATER
PIPING SHALL BE FREE OF THERMAL BRIDGES

(16) ALL EXTERIOR PIPING SHALL BE INSULATED
WITH A MINMUM_OF 2* WALL THORNESS e

INSULATION. ~ INSULATION SHALL

FROM PEST AND

Considerations

(20) (20)

(17) CONTROL WIRE, CONNECT TO HPWH (TYPICAL)

(18) CONTROL WIRE, CONNECT TO SENSOR (TYPICAL) R R

(19) R-10 THERMAL ISOLATION ¥

(20) PROVIDE SEISMIC BRACING WHERE REQUIRED BY
J TION

JURIS (15)(16)
(21) CONNECT TO BUILDING COLD WATER SUPPLY (?T ¥ r ? r

v

(10 %
] I — Key Design
|
i
|
i
|

uur_ DOUBLE CHECK VALVE ASSEMBLY AND
RESSURE CONTROL DEVICES NOT SHOWN IN

(
THe SeEwnG. { @ i (16)
(22) PROVIDE muu DISTANCE PIPING TO HPWHs TO n 9
SiprLt LKE TO s

FL
EXTENDED T
DISTMC[ PIPING. HIMHIZE OUTGOING HW \

SUPPLY LINE DISTANGE T0 THE PRIVARY HPWH PIPING SCHEMATIC — BASIC CONTROLLER ecdrare
STORAGE [ST-1]. -/

Seattle Code Updates

S O]
(9 1




BUILDING TYPES AND
APPLICATIONS
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IDEAL BUILDING TYPES FOR CHPWHSs

Mid-Rise 5-400 Units,
<7 floors

High-Rise 100-500,
Units >7 floors

Low-Rise 4-20 Units
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Hospitality
Residential
Health Care

Fire Stations

Libraries
Schools
Offices

Police Stations




CHPWH SYSTEM
COMPONENTS

and how they interact
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I FOUR CHPWH SYSTEM COMPONENTS
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PRIMARY HPWHs PRIMARY TEMPERATURE TEMP. MAINT.
HW STORAGE MAINTENANCE HPWH
TANK

Primary heat pump water
heater (HPWH)

Primary HW storage tank

Temperature
Mmaintenance system

Controls




I HOW DOES IT COMPARE?

CONTROLS

HW
Return

PRIMARY STORAGE

TEMP. MAINT. SYSTEM




COMPONENTS:
HPWH




I HOW HEAT PUMPS WORK

Move Heat > Generate
Heat

Extract heat from air source

and put that heat into water

More efficient than central
gas or electric heating

Evaporator

Expansion Valve

high pressure -

1
L low pressure

Condenser

HW

CwW



TWO TYPES OF HEATING CYCLES

Outgoing Outgoing
HW HW

Air Source Heat Pump Storage Tank

Air Source Heat Pump Storage Tank

SINGLE-PASS MULTI-PASS

Heats water to working temp. in single pass Heats water to working temp. in multiple passes
(usually for primary heating load) (typical of temperature maintenance systems)




COMPONENTS:
PRIMARY STORAGE

L)

0
(%)
-
o
b
>
[0
m



PRIMARY STORAGE TANK(S)




PRIMARY STORAGE: THERMAL STRATIFICATION = GREATER EFFICIENCY

HWC

Outgoing HW Outgoing HW Return

Air Source Heat Pump Storage Tank Air Source Heat Pump Storage Tank




—

COMPONENTS:
TEMPERATURE
MAINTENANCE




I TEMPERATURE MAINTENANCE SYSTEM

Keeping the water in the distribution system HOT

ﬂ MIXING VALVE

ELEC. HEATING
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HPWHs PRIMARY TEMPERATURE
STORAGE MAINTENANCE TANK
(SWING TANK)



TEMPERATURE MAINTENANCE SYSTEM: THERMOSTATIC MIXING
VALVE

Provides hot water delivery temperature control

cw HW HW
SUPPLY RETURN SUPPLY

PRIMARY PRIMARY TEMPERATURE  TEMP. MAINT.
HEATING SYSTEM HW STORAGE MAINTENANCE HEATING SYSTEM
TANK



COMPONENTS:
CONTROLS
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I CONTROLS OPTIONS

Equipment 8. A JE
commun iCateS External Controls

through CONTROLS
to fulfill design intent.

Internal Controls




CHPWH
COMPONENTS:

Heat pump

Primary storage tank

Temperature
Mmaintenance system

Controls




KEY DESIGN ® System sizing
CONSIDERATIONS ® Equipment Selection
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HW SYSTEM
DESIGN: SIZING




I PREDICT DOMESTIC HOT WATER LOAD

Men's N Women'’s ’ ]
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Hour of Day

VENS ODORMITORIES

| l " Design Day ~ Average Day
Food Lt !
Service

:Lﬁ i [ Hot water load defined by

e Number of Occupants
e Occupant Hot Water Usage
e Building Type




ECOSIZER IS A TOOL USED TO SIZE CHPWH SYSTEMS

ecosizer.Ecotope.com
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HW SYSTEM DESIGN:
EQUIPMENT
SELECTION




I AVAILABLE PRODUCTS

— [
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" Mitsubishi

Colmac

|

AO Smith

Rheem

DID YOU KNOW?

A CHPWH system serves 5 or more

dwelling units or commercial loads
requiring 120 gallons or more of
storage volume.




EQUIPMENT SELECTION | REFRIGERANTS

TEMPERATURE RANGE (°F)

-20 -10 0 10 20 30 40 50 60 70 80 20 100 110

Refrigerant: CO,

Manufacturers: SanCO2, Mitsubishi

Refrigerant: R-134a
1430
Manufacturers: Colmac, Nyle, AO Smith, Rheem

Refrigerant: R-410a
2088
Manufacturers: Colmac

GLOBAL WARMING POTENTIAL (GWP)




I EQUIPMENT SELECTION: AVAILABLE PRODUCTS

AO Smith

Multi-Pass Unitary
Residential/Small Commercial
R-134a

SanCO2
1.25 ton)

__| Mitsubishi
(10 ton)

Single-Pass
CO,/R-744

Nyle
(10 - 30 ton)

Colmac
(10 - 30 ton)

Single- or Multi-Pass
R-134a




EQUIPMENT SELECTION | HEAT CAPACITY
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Air Temperature vs. Heat Capacity

195kBTL 4 45°F (7°C)

Capacity (Btu/h)
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EQUIPMENT SELECTION: MARKET DELIVERY

Custom Engineered System

All the pieces are separate and come from multiple
distributors and/or manufacturers.

-
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Fully Specified Built-up System

All the pieces are separate but come from a
single distributors or manufacturer.

Fully Packaged/Skid

Everything assembled in a single package.



SEATTLE ENERGY
CODE UPDATES
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HPWH

C404.2.3 Group R-1and R-2
occupancies w/ central service
water heating systems.

Service hot water shall be
provided by an air-source heat
pump water heating system, not
fossil fuel or electric resistance.

R-1 and R-2
Multifamily greater than 3 stories
Hotel/motel




OTHER SEATTLE
ENERGY CODE
UPDATES

OTHER UPDATES APPLY TO THE
FOLLOWING:

PRIMARY STORAGE
TEMPERATURE MAINTENANCE
ALARMS

SIZING

RESOURCE: SDCI TIP DOCUMENT
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Seattle Energy Code 2018 & | AN, X
Advanced Water Heating Specification v.8.0 &
Ecosizer



http://www.seattle.gov/sdci/codes/codes-we-enforce-(a-z)/energy-code#2018seattleenergycode
https://neea.org/img/documents/advanced-water-heating-specification-v8.0-DRAFT.pdf
https://ecosizer.ecotope.com/sizer/

UPCOMING TRAINING & RESOURCES Upcoming Instructor-led sessions with SCL:

e October 11/13: CHPWH Engineering Deep

Dive
System Components, Sizing & Design e Oct 26, Nov 3, Nov 10, Nov 17: CHPWH
% CHPWH System Components @ . Examples of System Design x Essential Design Considerations S ﬁr Additional Resources DeSI g n , M a | nte n a n Ce a n d O pe r a ‘tl O n S

®m 1 ©2n ®3h

Key Ideas ‘ Key Ideas Key Ideas | Webinar: Engineering Deep Dive

Completed

leted L L
Q . s C ber!
Single-Pass System Configurations f-wm—:,s " om I n g I n N Ove m e r.
System Components Overview HW Distribution Systems Webinar: The HOWs of CHPWHs
Start Skill

R ———— R S r————— Access to fully online, on-demand CHPHW
studles educational modules:

Siang - CHPWH: Technical Overview
A G Corient - System Components, Sizing and Design

G

E———————— -  CHPWH: Design, Maintenance and
o Operations

m— - CHPWH: Measurement & Verification
e - CHPWH Manufacturer Training &

Effects of Air & Water Temps on System

Efficiency Resources

- CHPWH: Installation in New
Construction

- Why Commercial HPWHSs

Primary Storage

\i/

X lighting
f design
I a b L L o .
To host a training session, or for access to online CHPWH
R . . .
GI} Seattle City Light educational modules, contact:
. . . . Q’l ECOTOPE
Lauren Bhaskar, Engineering Training Manager: BER



mailto:LBHASKAR@DRINTL.COM

| CLICK - CALL- CONNECT

Armando Berdiel Chavez, M.Eng., LC.
206-475-2722
armando.berdiel@seattle.gov

Visit Us Online OR Email Us

I liohtingdesignlab@seattle.gov

Education Resources

Advance your knowledge of Linking you to programs and

J — 9 J ! -]

complex lighting systems and technology experts that
energy-efficient strategies. enhance your projects and

Todays slide deck
will be posted
here!

From the science of light to the support your business

best practices of design...

TAP INTO



http://www.lighitngdesignlab.com/
http://www.lighitngdesignlab.com/
mailto:lightingdesignlab@seattle.gov

Bonneville

POWER ADMINISTRATION

ADVANCED WATER HEATING INITIATIVE
S lighting
~( : 5 design le Seattle City Light

lab
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