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Water Heating Fuel Mix

National Residential Water Heating Stock

mElectric mGas Propane Fuel Oil

NE 36% 45% 13%
South 68% 29%
MW 36% 60%

2%

0% 10% 20% 30% 40% 90% 60% 70% 80% 90% 100%
Source: NBI 2020 — based on data from RASS 2019 and 2015 RECS
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What is a 120-volt HPWH?

Operates on a 120-volt, 15- 125° watrto ——
amp CIrCUIt 140°F water stored

in tank

«—— 65°F groundwater

Thermostatic mixing
valve

Usually has a thermostatic
mixing valve (TMV)

Trades power for increased
thermal storage

Hot water storage tank
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How much do 120-volt HPWHs cost?

$2,000

$1,500
Price varies by
OEM!
$1,000
) l I
$

120V HPWH 240V HPWH Natural Gas WH Propane WH

o
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Research questions

How much homeowners save on installation costs, and what is a
typical operating cost?

How energy efficient were the HPWHSs?

How did installers rate the installation and how long did they take? @

Were users satisfied with HPWH performance?

© New Buildings Institute 2022
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Research Methods

To answer the research questions, we
completed:

v' Equipment monitoring
v’ Baseline modeling
v’ Cost analysis

o Equipment and installation costs
o Operational costs

v Customer and installer surveys

photo by Northwest Energy Efficiency Alliance (NEEA)
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Site selection (2021-2022)

200+ applicants

32 sites ultimately selected, 8 in SCE territory

Pre-1950 to post-2000
Single-family

Install Locations Garage,
External closet,
Conditioned space inside the

home (e.g., Laundry room),
Basement
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Were users satisfied with HPWH performance?

How did installers rate the installation and how long did they @
take?
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Overall, participants were satisfied

Participant and Installer Satisfaction with 120-volt HPWHs Satisfaction
Respondent Aspect W Very satisfied
P P Somewhat satisfied
Partici Hot Water Not sure/Not applicable
articipant Satisfaction B Dissatisfied
Ambient
Temperature
Near Installation .
Key barriers
Humidity Near
Installation . tO a d d reSS

Ease of Electrical

Installer Work .
General
Installation
Feedback
25 30

o
&3]

10 15 20
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Max hot water temperature (F)
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Evaluating comfort... with statistics!

Maximum hot water temperature for hours with at least 5 gallons of hot water draw
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Typical shower
temp: 100-105F
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Installation time varied
How long did 120V HPWH installations take?

10

9

o Note: All installs in this study had at least 2
installers onsite. Total hours are shown,

7

not per-person hours.

Number of Installs
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How energy efficient were the HPWHSs?
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Switching to a HPWH slashed energy

use by 85%*

Average monthly modeled (baseline) and measured (HPWH)

kWh
Monthly energy use - modeled vs estimated actuals .
y 9y Gas water heater (modeled) 1100 Max: 1,101
Site ID 120V HPWH (monitored)
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*Straight average of all months and sites.
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120V HPWHSs perform better in warm
weather

Calculated Daily Energy Factor versus Ambient Air Temperature CA Climate zone
m1
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Calculated Daily Energy Factor

100

Average Ambient Dry Bulb Temp (F)

16 © New Buildings Institute 2022



ET Summit 2024

E ¢/ ENERGY TRANSITION
COORDINATING COUNCIL

120-volt HPWHs are truly low amperage

units!

Maximum instantaneous current (amps)

22
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Peak and Typical Amps by Manufacturer

240-volt HPWH max amps: 21

Highest pull due to backup electric resistance element
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Low power draw = happy grid

Typical Daily Power Draw by Manufacturer
Manufacturer

5,000 Typical 240-volt HPWH Wattage: 4 800 watts

4,500

4,000

Maximum instantaneous power (watts) %
S
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How much homeowners save on installation costs, and what =
Is a typical operating cost?
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There’s more to cost than just purchase
price...

Total Project Costs: 120-volt versus 240-volt HPWHs ($)
240-volt costs from
Technology TECH Working Data

120-volt i—[l—‘ Median: $5,800
240-volt i—{. } Median: $6,500

OK 10K 20K 30K 40K

Total Project Cost ($)
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Do plug-in HPWHs save
money?

e Overall, participants saved

money Vs gas

* SCE customers saw least
savings overall due to electric
Vs gas prices, however gas
prices were volatile

21

Monthly Energy Cost ($)

$70

$60

$50

$40

$30

$20

$10

$0

At the time of report publication, 72% of
participants saved money with a HPWH

Monthly cost savings with HPWH ($)

-$18 [ — 555
$71

Baseline water heater HPWH cost on
cost (gas or propane) time-of-use rate
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The report

https://newbuildings.org/resource/plug-in-heat-
'E@ pump-water-heater-field-study-findings-market-
L commercialization-recommendations/

22

ew build
nb| sttt ite

T = o w1
-l

Prepared By:

New Buildings Institute

Authors:

Amruta Khanolkar, Associate Director and Principal Investigator
Mischa Egolf, Technical AsSociate
Noah GabrialJSeaior Project Analyst

tnership with Richard Heath & Associates and kW Enjnu?( fing

Prepared forPacific Gas and Electric, Southern C']Ixfornr\EUl on, Sacrament
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Two customers implemented load shifting...

FIGURE 11. SUMMARY OF LOAD SHIFTING CUSTOMER TEMPERATURE SCHEDULES

Load shifting customer schedules Curtailing energy

use from 4-9P\/

Customer 1 Customer 2 Default setpoint
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Installing the EcoPort

NBI created installation guide
for participants

10/12 installed successfully

24 © New Buildings Institute 2022
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CalFlexHub: Winter Price Schedule
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Fleet: 10 HPWHSs
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CalFlexHub: Summer Price Schedule
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Project Manager
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© New Buildings Institute 2022



	Slide 1
	Slide 2: 120V Heat Pump Water Heaters
	Slide 3: Water Heating Fuel Mix
	Slide 4: What is a 120-volt HPWH?
	Slide 5: How much do 120-volt HPWHs cost?
	Slide 6: Research questions
	Slide 7: Research Methods
	Slide 8: Site selection (2021-2022)
	Slide 9: Installation (May 2022- Feb 2023)
	Slide 10
	Slide 11: Overall, participants were satisfied
	Slide 12: Evaluating comfort… with statistics!
	Slide 13: Installation time varied
	Slide 14
	Slide 15: Switching to a HPWH slashed energy use by 85%*
	Slide 16: 120V HPWHs perform better in warm weather
	Slide 17: 120-volt HPWHs are truly low amperage units!
	Slide 18: Low power draw = happy grid
	Slide 19
	Slide 20: There’s more to cost than just purchase price…
	Slide 21: Do plug-in HPWHs save money?
	Slide 22: The report
	Slide 23: Two customers implemented load shifting…
	Slide 24: Installing the EcoPort
	Slide 25: CalFlexHub: Winter Price Schedule
	Slide 26: CalFlexHub: Summer Price Schedule
	Slide 27

