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120V HPWHSs

* 120V HPWHSs can be a
lower power option for
retrofitting existing homes. ;{

240V HPWH 120V HPWH

— heat pump

— Lower power means they
may not be suitable for
all levels of hot water water tank —
usage, installation &
locations, etc.
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— Can avoid panel
upgrades in existing
buildings
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ResStock datasets

@ cComStock @ ResStock
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Building stock Physics-based High-performance
characteristics database computer modeling computing
* Variation in building type; * Representative set of * Simulate models
size; location; vintage; 900,000+ OpenStudio * Process raw data
HVAC system, etc. energy models * Apply scaling factors

* Over 100 probability Publish data

distributions of various
attributes
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https://resstock.nrel.gov/

ResStock: 120V HPWH Models

* 120V HPWH Model: 50F Dedicated

— 120V shared circuit, >0
140 F setpoint + S :gz }// ﬂ V
tempering valve g oo

—Sized basedon#of &,
occupants 0

— I\/Iodel validated 0 200 400 600 800 1000 1200 1400

Time (min)

against multiple lab
tests —Measured Power —Modeled Power
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ResStock: Unmet Hot Water Loads

* Simulated hot water use Water Heater Outlet Temperature

can’t always account for T
real occupant behavior

* Need to ensure savings
isn’t coming at the
expense of comfort!

Tcomfart

temperature

W

* Quantify energy and time time
when the outlet temp When Tyue > Teomfort
drops below 105°F for

showers Eynmer = M X ¢p X (Tcomfort - Tout)
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ResStock: Water Heater Location
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Integrated RECS data on water heater installation
location

Depends on IECC Climate zone and building type

ResStock: Water Heater Location
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*”None” includes central water heaters in multifamily buildings

E Attic

e Crawlspace

B Garage

B Heated Basement
B |ving Space
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Preliminary ResStock Results: Unmet Loads

Homes with Unmet Showers by Installation Location - 120V

Water Heater Location
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Preliminary ResStock Results: 120V HPWH

Efficiency

Efficiency Map, Conditioned Spaces and Finished Basements (By Occupancy) - 120V State Level
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EI_?;U Average Water Heater Efficiency -
L‘ 2.000 3.000

; State: FL
Mexico Avg. Water Heater Efficiency:  2.6170
Max. Water Heater Efficiency:  3.3633

Median Water Heater Efficiency: 2.6182
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Preliminary ResStock Results: Utility Bill Savings

120V HPWH Utility Savings
120V HPWH Utility Savings by State
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Preliminary ResStock Results: Emissions

120V HPWH Emissions Decrease
120V HPWH Emissions Decrease by State
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Conclusions & Next Steps

* These are preliminary results from an early run of 120V HPWHs
— Working on integrating into next ResStock release

* Results will include 120V HPWHSs as an upgrade across the whole
housing stock, so they can be sorted and sliced by climate zone,
installation location, number of occupants, and other key drivers

* Need to finalize:
—Sizing algorithm
— Best way to quantify unmet load
— Is any amount of unmet loads acceptable?
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