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BASIS OF DESIGN LEGEND 208VAG/1PH ELECTRICAL CONNECTION

THE SYSTEM WAS SIZED FOR: EOUIPMENI SELECTION: SYMBOL  DESCRIPTION SYMBOL  DESCRIPTION wxm'm

SANCO2 WITH SWING TANK CENTRAL HEAT [HPWH~1-6] PRMARY HPWHs; SIX (6) smcoz GS4-45HPC; S ROVGE Semo GETKWLE o

PLANT 5 NOMINAL, 1 REDUNDANT U} PUMP PIPE-T HPWH. OPENNG PRESSURE SHALL
¢ MARKET RATE MULTI-FAMILY BUILDING o [s-1] PRIMARY STORAGE; ONE (1) smmz BE IN CONF(
T ECO-285GLNST; 285 GALLONS OF STORAGE NG VAVE ¥ e reEr e TGRS SPECPEATOR,
: frpebrd o [om-1] HEAT PLANT CONTROLLER; DRECT FAN FLOW AWAY —
© 33 CALLoNS OF I PER PERSON PER DAY [t R ¥y

(PEAK DALY HOT WATER USAGE) o [EWM-1)  TEMPERATURE MANTENANCE TANK (SWING TANK): EQUIPHENT TAG g f MANUAL AND AUTOMATIC AR BLEED EVAPORATOR COILS. -
+ 1,500 GALLONS OF 120 H PER DAY (PEAK 3 CALIONS. 6 K ELEENT 7

DALY HOT WATER USAGE) [PMP-1] 0.5 GPM PER RISER, TARGET 110F HOT WATER @ ROUTE CONDENSATE T0 —~ i
+ 16 HR PER DAY PRMARY HPWH RUN TIVE CRORAN RO Wias T, TEMPERATURE. SENSOR I PEEMON APPROVED LOCKTION R amcanalll
* 90 WATIS/APT HHC LOSSES « [MV-1]  RECOMMEND SIZNG FOR 0.25 GPM PER PERSON rloi
T PEAK, MINMUM FLOWRATE SHALL BE LESS THAN @ FLOW METER ———— PPE FLOW DRECTION LA
LW o PRRMEY: STORNGE THE CONTINUOUS FLOWRATE OF [PHP~1] 7 e
¢ 668 KBTU/HR OF PRIARY HEAT CAPACTY g suzm m mz mm EXPMWM oF T L] BALL VAVE ———i FPIEE SUE, PROVIDE NEOPRENE PAD ISOLATION. INSTALL. PROVIDE Y-PIPE STRANER FOR
T SING T RESTANGE ELfuENT o [Be-) szm FOR TNE TNERIML “oxmaison of e AT MINWMUM 6° ABOVE_ GRADE/ROOF OR BAG FILTER ON THE SUPPLY

i INTENANCE STORAGE VOLUME DK BANOING VAVE R — oW PPING JCTURE. _PROVIDE ADDTIONAL HEADER T MULTIPLE HPHHs

D TUE VOLUME OF WATER W THE 1 (GLEARMNCE: FOR, LOCATIONS W, SHOW. PROVIDE VALVES FOR
DISTRBUTION PIPING. Lot
Nl SPRING CHECK VAVE ———e — HH PPING
( )HPWH EQUIPMENT DETAIL
P INUNE Y-STRANER HC PIPING NTS
SHEET NOTES M

(1)  SEE HPWH EQUIPMENT DETAL 1.1

(&) DRECT wTSX OF FLOW THROUGH PPN PATH
UNDER NO LOAD CONDITION

HWC PUMP OPERATION

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

(3)

(4)  PROVIDE 12" HEAT TRAP

(5)  EQUIPMENT DRAN

(6) ROUTE T&P RELIEF TO DRAN

(7)  BAG FILTER (PENTAK)

(8) INUNE PIPE STRANER

(9)  AUTOMATIC AR BLEED

(10) MANUAL AR BLEED AT HIGH POINT IN SYSTEM

(11) EXTERIOR ENVIRONMENT

(12) INTERIOR ENVIRONMENT, CAN BE EXTERIOR
PROVDED T THE EQUPVENT IS SHELTERED

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

(13) WRE 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
NI A MNMOM OF 2° WAL THCKOESS PPE
INSULATION. ~ INSULATION SHALL
FROM PEST AND

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

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

(19) R-10 THERMAL ISOLATION

(20) PROVIDE SEISMIC BRACING WHERE REQURED BY
JURISDICTION

(21) CONNECT TO BULDING COLD WATER SUPPLY
NE, DOUBLE CHECK VAL ASSEMBLY D

RESSURE_ CONTROL DEVICES NOT SHOWN IN

THIS SNEIMT(C
(22) PROVIDE EQUM. DISTANCE PIPING TO HPWHs TO
SUPPLV LINE TO HPWHs:
ARCHIVE EQUAL

FL
EXTENDED T
DISTMC[ PIPING. HIMHIZE OUTGOING HW
SUPPLY LINE DISTANCE TO THE PRIMARY
STORAGE [ST-1
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HPWH PIPING SCHEMATIC — BASIC CONTROLLER

OVERVIEW

@® Potential for energy

savings

Products, language &
applications

Components of a
CHPWH system

New construction
case study




Joining as a

participant’? We want to hear from you!

No account needed. GO TO

Enter event code;

s @ MULTIFAM




WHY CHPWH?

3
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COP21-CMP11

PARIS 2015
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CREATE A
CLEAN ENERGY
FUTURE

@

REDUCE
CARBON
POLLUTION

Global, federal & state policies
Codes & standards

Capture incentives & rebates
Lower operating costs
Energy efficiency measures

Societal changes



WHY CHPWH?

(CALIFORNIA
(Deieeey

N
| Santa Rosa  {
. P4 \ ElkGrove

California greenhouse gas emissions by sector (1990-2015) and targets through 2050

million tons carbon dioxide (CO2) equivalent PN
cla
500
2020 target:
...... @ equal to 1990 level
400
2030 target:
300 ¢ 0% below 1990 leve
200
100 electric power e, 9
industrial 2050 goal: '@
transportation 80% below 1990 level
0 T T T ! g ‘\ i
1990 2000 2010 2020 2030 2040 2050 interactive RE/ASE] S0

https./localenergycodes.com/content/map



I WHY CHPWH?

DHW Temp. Maintenance, 3%

BASELINE MF BUILDING MF BUILDING W/ HPWH
DHW Primary Heating, 5%

Common Common
Plugs/Lights Plugs/Lights
25% / 25%

DHW represents 25% of CHPWH systems cut
annual building use energy usage down by 3x



I SEATTLE COMMERCIAL ENERGY CODE

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; any hotel/motel



I SUNSET ELECTRIC

70% Reduction in DHW Energy

e 67000 ft?
e 92 apartments
e R-134a air-source heat

pump water heaters in
parking garage




ELIZABETH JAMES

ELIZABETH JAMES: ENERGY USAGE
BY SYSTEM TYPE

100,000
83,940

80,000 Savings of
60,000 $6,441 per year

40,000

e "

James House

KWH/YEAR

25,388
20,000

0

™ Electric Water Heating System HPWH System

Senior/low income
60 apartments
4 Sanden C02 HPs

ZERO GHG emissions



I LOWER FIRST OPERATING COSTS

965 Weeks Street,
East Palo Alto, CA

Affordable apartment homes that include
at least 30% extremely low-income units
and 50% low-income units

FOSSIL

® 8

4 hot water plants serve 4 buildings

e Plants contain gas
water heaters with
integral storage tanks

otal cost: $276,800

1l

e Storage tanks on roof

e Outdoor unit on roof or
in mechanical room

Jar y Solar PV
1 system

-~

Equipment cost:
$169,262

Utility connection cost:
$27,000

Total cost: $196,262

=
- .

—

&



OPERATING COST COMPARISON

FOSSIL GAS SYSTEM @ AIR TO WATER CO, HPWH

(no load shifting) (load shifting)

Gas usage/year:

18,722 therms Electricity usage/year: Electricity usage/year:

130,154 kWh 130,154 kWh

Average estimated
cost/therm: $1.75

PG&E time-of-use rate PG&E time-of-use rate
(peak, partial peak, off-peak) (peak, partial peak, off-peak)

Estimated gas

cost/year: Estimated electric Estimated electric

cost/year: cost/year:




I WHY CHPWH: TOU RATES & GRID FLEXIBILITY

300

N
o)
o

200

150

100

Gallons Hot Water Per Hour

o)
o

Sanden Multifamily Heat Pump

16 Hour Runtime

|

|

e

10 15

20

Heating Rate from 16 Hours

25
Hours

30 35 40 45 50

Heating Water Draw (22 Gal/p)



PRODUCTS ON
THE MARKET

1



PRODUCTS: LEARN THE LANGUAGE

e Compressor, tank, & controlsin a e Compressor, and tank in two separate
single package. packages
e Typically small residential product. e Both residential and commercial

products available



MARKET DELIVERY: LEARN THE LANGUAGE

i

¥

segsgagugnnm,
lefslalalaln

CUSTOM ENGINEERED SYSTEM SPECIFIED BUILT-UP SYSTEM PACKAGED/SKID
All the pieces are separate & come from All the pieces are separate but come Everything is assembled

multiple distributors and/or manufacturers. from a single distributors or manufacturer. & delivered in a single package.



I EXAMPLES OF SYSTEMS

Small Commercial System Large Commercial System Multiple Commercial Systems

(closet installation serving 5 apts) (basement installation serving 250 apts) (residential equipment serving 4-5 apts)

Multiple Sizes, Types, & Configurations




HW T
SUPPLY :

CIRC.
PUMP

THERMOSTATIC
MIXING VALVE

ELEC. (AUXILIARY)
HEATING ELEMENT

PRIMARY HPWH & HW STORAGE

Cw
SUPPLY




LARGE COMMERCIAL SYSTEM

HW HW
RETURN SUPPLY

@ CIRC.
PUMP

THERMOSTATIC
MIXING VALVE

(IF MULTIPLE)
SINGLE-PASS
HPWH

e Commercial equipment; engineered system

e 200 units

. MULTI-PASS

SINGLE-PASS HPWH

e Dedicated heating system: HPWH

o Single pass primary HPWH

o i ' PRIMARY PRIMARY PARALLEL
Multi pass temperature maintenance system el MARY o POIMARY C*W [TARALLEL  TEMP. MANT.



MULTIPLE COMMERCIAL SYSTEMS

e Smaller residential equipment used
INn a commercial application

e 100 units

e Multiple central/commercial HPWH
systems

COOL EXHAUST AIR

OR

OUTDO!
CONDENSING UNIT X
| e |

FREEZE
PROTECTION
HEAT TRACE

\

OUTDOOR AIR \

cw
-n‘_

HW ' o, i ), G 5 5

—

ROOF T T

HOT WATER
OUTGOING STORAGE TANK
HW

TEMPERATURE A
MAINTENANCE
HEAT TRACE

INCOMING
LEVEL 4 cw
___HOT AND COLD
WATER RISER
AAK

HOT AND
COLD WATER
DISTRIBUTION




LET’S PAUSE FOR QUESTIONS



CHPWH SYSTEM
COMPONENTS

J I



Prim ary Temperature

Maintenance

Storage System

Not a gas
CHPWH water heater!

System
Components

https./drive.google.com/file/d/1UU-KTXEKwshO4mOJvu3T2PEsMyGsil S3/view?usp=sharing




I FOUR CHPWH SYSTEM COMPONENTS

Cw HW HW
SUPPLY RETURN SUPPLY

CIRC.
PUMP
conTroLs f - VIXING Primary heat pump water

e heater (HPWH)
r”/’/” ////
— ’/,’ //
. /
4

Primary HW storage

Temperature maintenance
system

Controls

PRIMARY HPWHs PRIMARY TEMPERATURE TEMP. MAINT.
HW STORAGE MAINTENANCE HPWH
TANK



PRIMARY HEAT PUMP(s)

Cw HW HW
SUPPLY RETURN SUPPLY

CIRC.
PUMP
CONTROLS . MIXING
g S~ VALVE
TR —
AN
1
1

~

I

PRIMARY HPWHs PRIMARY TEMPERATURE TEMP. MAINT.
HW STORAGE MAINTENANCE TANK HPWH




PRIMARY HEAT PUMP

PRIMARY HP = ENGINE



HOW HEAT PUMPS WORK

Air Source Heat Pump with Storage Tank

Cool Exhaust Air

Compressor
/* P

Outgoing
4o

/ Condenser -> g
Evaporator / (Refrigerant-to-water 2
(Air-to-refrigerant / heat exchanger) ®
heat exchanger) \ I/ Q
\ L !
T = 140F
1 l@
N i
e
Source Air
N HW
e i Incoming
Expansion Valve — -ﬁ cw CW
éﬁu

Refrigerant piping —— !
| |

L

d—

Triple point Energy Out, 3 units

(transfer to water)
o ‘ -
Condenser
Expansion
valve

Evaporator

Comp‘essor

Liquid + gas Energy In, 1 unit

S~

Air Source Heat Pump

[ ]
Storage Tank

Moving HEAT

(not making heat)

Free Energy In, 2 units /

(Energy from air)

Enthalpy (energy content) e



TWO TYPES OF HEATING CYCLES

HW Supply HW Supply

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 temperature maintenance systems)




HPWH CONSIDERATIONS

® Airsource/ heat source

® Heating cycle (single pass/ multipass)
® Electrical connection

® Water connections
(freeze protection required?)

® Condensate management
® Maintenance & access

® Sound level, noise considerations




PRIMARY STORAGE

Cw HW HW
SUPPLY RETURN SUPPLY

CIRC.
PUMP
CONTROLS . MIXING
g S~ VALVE
TR —
AN
1
1

I

PRIMARY HPWHs PRIMARY TEMPERATURE TEMP. MAINT.
HW STORAGE MAINTENANCE TANK HPWH




PRIMARY STORAGE TANK(S)




PRIMARY STORAGE PLUMBING

IN SERIES

CW Supply

IN PARALLEL




HW STORAGE CONSIDERATIONS

OUTLET T&P RELIEF

R16 TOP COAT
INSULATION

AQUASTAT

VERTICAL STORAGE TANK

Physical space, room & door size
Vertical is better than horizontal
Multiple tanks, series or parallel?
Height of control sensor(s)

Pipe connections, size & location
Insulation level

Thermal isolation

Maintenance & access



LET’S PAUSE FOR QUESTIONS



TEMPERATURE MAINTENANCE SYSTEM

PRIMARY HPWHs

Cw
SUPPLY

CONTROLS |{.

s S
1

PRIMARY
HW STORAGE

HW HW
RETURN SUPPLY

CIRC.
PUMP

MIXING
VALVE

TEMPERATURE TEMP. MAINT.
MAINTENANCE TANK HPWH




I TEMPERATURE MAINTENANCE SYSTEM

Keeping the water in the -2

distribution system HOT

llllllll
CONTROLS
, ) MIXING VALVE
271
.
// II ~
g / Vs
. II \\ S .
/I ‘\ s ~
~

The TMS includes:
e Distribution piping

e Mixing valve

.
.
.
.
p—— .
L l
14 !
I
[~ 1
S [
S i
N h
N 7
~
~
1
-— -— '
1
- -—

HPWHSs PRIMARY
STORAGE

e Circulation pump

e Dedicated storage
tank w/heat source

ELEC. HEATING
ELEMENT

TEMPERATURE MAINT.
SWING TANK




I TEMPERATURE MAINTENANCE SYSTEM VALUE HW Supply HW Return

CIRC.
PUMP

e HPs are very efficient at
making cold water hot

MIXING
VALVE

e HW circulates through
the distribution piping

CONTROLS

e \Water returns from the
building slightly cooled

e Return water causes
mixing & destratification
iNn the storage tank

e HPsare not very good at
making water hot

CW Supply




‘.l ‘l‘" : o R R . " | e— . | ‘3,
THERMOSTATIC MIXING VALVE SIZIN(:? $ —— —— A y=—B N

¢

Requires accurate sizing for DHW load.
Response time is essential.

— o — —— .. | &



CONTROLS

Cw HW HW
SUPPLY RETURN SUPPLY

CONTROLS MIXING
VALVE

PRIMARY HPWHs PRIMARY TEMPERATURE TEMP. MAINT.
HW STORAGE MAINTENANCE TANK HPWH




I TIERS OF CONTROLS

INTERNAL HEAT PUMP/BMS
INTERFACE INTERFACE

The heat pumps control The heat pumyps control
themselves completely. themselves but report to a
building management system.




I CONTROLS: INTERNAL INTERFACE

e Heat pumps control themselves

e No BMS or external controller

e The temperature maintenance
system will run independently




I CONTROLS: HEAT PUMP/BMS INTERFACE

e Heat pumyps control themselves
but report to a BMS

e The BMS confirms operation

e The temperature maintenance
system will also report to BMS




I CONTROLS: EXTERNAL INTERFACE

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

e Tell the heat pump and
temperature maintenance

system when to run




CHPWH COMPONENTS

PRIMARY HPWHSs

Cw
SUPPLY

CONTROLS |

TS
’ N

PRIMARY
HW STORAGE

HW HW
RETURN SUPPLY

\

MIXING
VALVE

TEMPERATURE
MAINTENANCE TANK

TEMP. MAINT.
HPWH




LET’S PAUSE FOR QUESTIONS



JACKSON
APARTMENTS

J I B



JACKSON APARTMENTS INTERACTIVE TOUR

Visit Jackson Apartments

BUILDING INFO:

o 7 Stories, 2 Buildings
m East - 163 units
m \West - 369 units

o Mid-rise; Multi-Family
o (2) CHPWH systems

o Seattle, WA



https://www.thinglink.com/card/1476230443773722627

JACKSON APARTMENTS

BUILDING INFO:

o 7 Stories, 2 Buildings
m East - 163 units 7 R ‘ ey

m West - 369 units | ST E i | W

Y ‘ HH‘ /‘M 1 ! . L aaR ]| \ — OUTSIDE Al

-

(25° )

m Jotal - 532 units

o Mid-rise; Multi-Family

o (2) CHPWH systems

o Seattle, WA




JACKSON APARTMENTS

BUILDING INFRASTRUCTURE:

o DHW Room:
m 740 ft?

m ventilated enclosed parking garage
e 26 ft? exhaust air louver

e 36 ft? intake air opening (door)

o Electrical capacity for HPWH system

m W/ electric backup: 87.85 kW (540
W/apt)

m W/out electric backup: 30.85 kW (190
W/apt)




I JACKSON APARTMENTS

SHOWN HERE:

o Primary heaters:
m Two Single-pass Colmac HPWH

e 15-tons each
e CXxA series (R-134A)

m located in an buffered space
(enclosed ventilated below grade
parking structure)

m Full backup due to cool Seattle
climate & owner decision




I JACKSON APARTMENTS

SHOWN HERE:

‘ Temperature Maintenance:

o Dedicated storage tank with

| back-up electric element

. o Multi-pass Colmac 5-ton
HPWH

m CxV series (R-410a)




JACKSON APARTMENTS

V =

o A

e=. / '. {

L=/ OUTSIDE A
R (25°f)

There are GOOD and
BETTER solutions for L.

STORAGE TANKS

all building types




COMMERCIAL HPWH SKID EQUIPMENT

Manufacturers are working to provide skid options that are
easy to install, reliable and result in energy savings.




BASIS OF DESIGN LEGEND 208VAG/1PH ELECTRCAL CONNECTION

THE SYSTEM WAS SIZED FOR: e sascTon 0L DESCRIPTION SYMBOL _DESCRIPTION A2 P CONFL W,
*+ SANCO2 W" SWING TANK CENTRAL HEAT [HPWH-1-6] inm HPWHs; SIX (6) smooz GS4-45HPC; e PROVIDE_ SPRING CHECK VALVE ON
PUAT DI INAL, 1 REDUNDANT U PUMP FHoPRET HPWH. OPENNG PRESSURE. SHALL
[ + WARKET RATE MULT-FAMLY BULONG e Py S o 1) - B N CONORAGE Wi D
+ 60 FULL TIME OCCUPANTS FODLDBSGLNST: 385 GALONS OF STORAGE ACTURERS SPECIICATIN.
° + 30 RESOENTIAL OWELLING UNTS +© [CRL-T]  CENTRAL HEAT PLANT CONTROLLER; SANCOZ MANGE T e e we DRECT FAN FLOW AWAY —
+ 25 GALLONS OF HW PER PERSON PER DAY d d FROM OTHER. HPWH

~001
(PEAK DALY HOT WATER USAGE) + [EWH-1]  TEMPERATURE MANTENANCE TANK (SWNG TANK): EQUPMENT TAG { g‘ MANUAL AND AUTOMATIC AR BLEED EVAPORATOR  COLLS
ELEWENT

+ 1,500 GALLONS OF 120F HW PER DAY (PEAK 80 GALLONS, 6 KW
DALY HOT WATER USAGE) $ =
+ 16 HR PER DAY PRIMARY HPWH RUN TIME 1) CRcuUTn TR watee Thup, 1T VTR
+ 90 WATIS/APT HWC LOSSES « [Mv-1]  RECOMMEND SIZNG FOR 025 cPu PER PERsoN
§ PEAK, MINMUM FLOWRATE S}

I_AM'%A5 SYSIDﬁsS%fF— CRAMARYSTORICE: THE CONTINUOUS FLOWRATE OF [PMP 1]

: e 16 o peadet T CAEACIY « [BP-1]  SIZED FOR THE THERMAL EXPANSION OF THE

s PRMARY STORAGE VOLUME

¢ WA RiScE A+ (P2 SEED R TE HERAL Dol o
AND THE VOLUME OF WATER IN THE HW
DISTRIBUTION PIPING.

ROUTE CONDENSATE TO —
TEMPERATURE SENSOR I FEE;cN APPROVED LOCATION

y
FLOW METER —=—— PPE FLOW DRECTION ! A

r @E on W
BALL VALVE i meESE PROVIDE PAD ISOLATION. INSTALL mwme Y-PIPE STRAI

NEOPRENE INER FOR
AT MINMUM 6" ABOVE GRADE/ROOF OR BAG FILTER ON THE SUPPLY
PROVIDE ADDITIONAL HEADER TO MULTIPLE HPWHs
CLEARANCE FOR LOCATIONS WITH SNOW FALL

PROVIDE VALVES FOR
BACKFLUSHING

® Potential for energy moewe | e

SPRING CHECK VALVE R —— — HW PPING

%
R
®
@
ok
Nl
=z

INUNE Y-STRAINER

savings

SHEET NOTES

7(9 »

(1) SEE HPWH EQUIPMENT DETAL 1.1 m) || (12 o] CW

(2)  DIRECT w75% OF FLOW THROUGH PIPING PATH Uﬂ @)
UNDER NO LOAD CONDITION WITH CONTINUOUS
HWC PUMP OPERATION

(3)  DIRECT ~25% OF FLOW THROUGH PIPING PATH ]
UNDER NO LOAD CONDITION WITH CONTINUOUS b [~ (18) T »
HWC PUMP OPERATION (M [~

(4)  PROVIDE 12° HEAT TRAP S r T @

(5)  EQUIPMENT DRAN rol H ®) (14)(15)

(6) ROUTE T&P RELIEF TO DRAN 14 ®)

@ g1 % E?@ -

(14)(15)

Products, language &
applications § Bema v

I Hwe

(10) MANUAL AR BLEED AT HIGH POINT IN SYSTEM

e e y [
(

R ENVIRONMENT, CAN BE EXTERIOR
PROVIDED TNAT THE EOUIPMENT IS SHELTERED

{
FEEE[ PRUTECI’ION IS m S!JBJECT T ¢ < tg
'I'EMPERA‘URS BELOW FREEZI

Components of a e i i

(15) AI.L HBRIZONTN. “PIPE_CLAWPS ON HOT WATER
PIPING SHALL BE FREE OF THERMAL BRIDGES

(16) ALL EXTERIOR PIPING SHALL BE INSULATED
WITH A MINMUM OF 2" WALL THICKNESS PIPE
INSULATION. ~ INSULATION SHALL BE PROTECTED
FROM PEST AND UV LIGHT DAMAGE

(17) CONTROL WIRE, CONNECT TO HPWH (TYPICAL)
(18) CONTROL WIRE, CONNECT TO SENSOR (TYPICAL) R ¢ R

(13) R-10 THERMAL ISOLATION
(20) PROVIDE SEISMIC BRACING WHERE REQUIRED BY (‘3)9“@
JURISDICTION

F i i i)
(21) CONNECT TO BULDING COLD WATER SUPPLY (? i i
( ecta g

LNE. DOUBLE CHECK VALVE ASSEMBLY AND
PRESSURE CONTROL DEVICES NOT SHOWN IN "
THIS SCHEMATIC. {e i (16)
FROVDE ELUAL DISUHCE PRING 10 s i (o) Q9
CW SUPPLY LINE TO HPWHs W 1
FETENED T0 ARCHIE

Essential design
con Si d era t | ons %%f%ﬂ%m’% W'”% (D)2 PENG SCHEWATC - B0 CONTROUER_ \)n

@)




UPCOMING TRAINING & RESOURCES

SCL 2021

(WWW. LIGHTINGDESIGNLAB.COM/EDUCATION)

Engineering Deep Dive
(2-hour seminar)
Jan 11th, 18th

To host a training session, or for more information,
contact: Thomasena Philen at:
TPHILEN@DRINTL.COM




THANK YOU




Bonneville

AWH eé POWER ADMINISTRATION
';: .
Emerging

lechnologies

ADVANCED WATER HEATING INITIATIVE

THANK YOU TO OUR COLLABORATORS



OCCUPANCY & DHW LOAD

Volume of primary storage | IS IT A CANDIDATE?

(ASHRAE)

® |t makes sense for all
building applications

-
=
@]
L
-
Q
Q
2]
c
2
‘©
O

® Biggest payback if:
® 24/7 occupancy

10 15
Hour of Day ® High DHW Load

(\ECOSIZERJ

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

—DHW Demand




