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Zoom Orientation

A Please be sure your full name is
displayed

A Please mute upon joining

Participants (2)

A Use"Chati box to share ' § or
yanoverfieldshaw (Me)
comments

@ Room G-207 (Host)

A Under "Participant" select "Raise Hand"
to share a question or comment T4 920

verbally e _' [ © o o

ower go faster

A The session may be recorded and
posted to 3C-REN's on-demand page.
Feel free to ask questions via the chat
and keep video off if you want to
remain anonymous in the recording.




3C-REN: Tri-County
Regional Energy Network

A Three counties working together to improve
SAN LUIS

energy efficiency in the region OBISPO
COUNTY

A Services for i

A Building Professionals: industry events, training,

. SANTA
and energy code compliance support BARBARA

) _ COUNTY
A Households: free and discounted home upgrades

A Funded by ratepayer dollars that 3C-REN
returns to the region

ENERGY BUILDING HOME
C CODE 3C PERFORMANCE 3C ENERGY
REN| CONNECT REN/| TRAINING REN| SAVINGS




3C-REN Programs
A Energy Code Connect (ECC)

A Industry Trainings and Regional Forums
A Energy Code Coach: Title 24 Compliance Support Hotline (805) 220-9991

A Building Performance Training (BPT)

A Industry Trainings & Certification for current and perspective building
professionals

A Helps workers thrive in an evolving industry

A Home Energy Savings (HES)

A Flexible Home Energy Upgrades
A Multifamily (5+ units) & Single Family (up to 4 units)



https://protect.checkpoint.com/v2/___https://www.3c-ren.org/energy-code-coach___.YzJ1OmNvdmF2YW5hbjpjOm86ZmZlNTgyMmM4ZDUxYjZmNzZlNjdhZjFiYzRmMjIyM2U6NjpkMGQ5OjBjODk2ZmIwNDU3MTRmZTg5YTEyMDYyZTg4OTRkYmNlMTc2ZjVjYzhkNTY5MDk5NDY4NDI2YThmNTVlOTQzOTk6cDpUOk4

Agenda

v+) 1 001 OI OEA O40AAA 001 6 3AO0OEAO
+ Electrification market in California and PG&E Service Territory

+ Market opportunities

+ Whole-home Electrification planning

+ Importance of HVAC & Duct design, install, and commissioning

————— S —



Electrify My Homez Electrification Pioneers

Our Mission:

To provide themost efficientcost

effective electrification solutions to

California homeowners, to practice

good stewardshipof the electrical ELECTRIFY
panel, and tdrain and influenceother MY HOME

contractors to do the same.
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A Goalg provide acrash course
on Electrification

A Let you know how we got
hereandg KSNE ¢ S QNJ

A Point out enormousbusiness
opportunities

A Open your eyes into better
ways toserve your customers




HElectrifyEfficiently
Areas of Focus

¢ Building electrification (single family residential)

¥ HVAC & water heating (heat pumps)
¥ Overcoming home electrification barriers

¥ Approaches that optimize for comfort, efficiency,
resilience, and low operational cost

¢ All audiences will benefit, especially contractors
and industry professionals
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Policies & Decisions Leading to This Point
Primary Drivers = Health, Air Quality, Climate Change

1963 1968 1970 1976 1988 1990 2005 2006 2016
USclean C.AR.B. Clean Air A.Q.M.D CAClean Clean Air CAEO AB 32 CA SB 32 40%
Alrar\:ér'?gcte g Board  Actshifts formed  Air Act Act S3-05 Global below
1965/67 Forms & A A6 O across becomes amended sets GHG Warming 1990 levels

role the Law & admin emission  Solutions by 2030
1970777 allowing  state by US EPA targets  Act

states to

limit

2018

Executive
Order B55-18
takes a step

2018

SB 1477
Technology
&

AOOOE A O &quipment

requires
carbon
neutrality by
2045

for Clean
Heating
(TECH)
Initiative




Fast Forwardz) O6 O ( ADPPAI EI C

Building Electrification is Here to Stay!
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,ﬁ“ Office of Governor
4.7~/ GAVIN NEWSOM July 2022
.

THE HILL

San Francisco Bay Area to
phase out natural gas
furnaces and water heaters

Governor Newsom Calls for
Bold Actions to Move Faster
Toward Climate Goals

l*@f; Aug 2021
= sSep2022 fLos Angeles Times e Q

California moves to ban natural gas furnaces
s e and heaters by 2030

California Passes Nation’s First Building
Code that Establishes Pollution-free
Electric Heat Pumps as Baseline
Technology; Leads Transition Off of Fossil
Fuels in New Homes




3 Out:By-2030

6 Million No New Gas <

Heat Pumps Installed Furnaces & Water Heaters

The California Air Resources Board has
California has a goal of 6 million heat pump initiated plans to phase out new gas
installations in less than 7 years furnace & water heater installs. Starting
even earlier in the Bay Area.



70+ Cities Have Adopted Building Codes to Phase Out—4

Gas Iin New Buildings

1.Carlsbad
2.Berkeley
3.Windsor

4.San Luis Obispo
5.San Mateo
6.Santa Monica
7.Menlo Park
8.5San Jose
9.Davis

10.Marin County
11.Mountain View
12.Morgan Hill
13.Palo Alto
14.Alameda
15.Milpitas
16.Santa Rosa
17.Pacifica
18.Mill Valley
19.Saratoga
20.Brisbane
21.Healdsburg
22.Los Gatos
23.Cupertino
24.San Francisco
25.Los Altos Hills

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Campbell

San Mateo County
Richmond
Hayward
Santa Cruz
Burlingame
San Anselmo
Piedmont
Redwood City
East Palo Alto
Los Altos
Millbrae
Sunnyvale
Ojali

Oakland
Albany

San Carlos
Daly City
Petaluma
South San Francisco
Sacramento
Santa Barbara
Emeryville
Fairfax
Encinitas

51. Santa Clara
52.Solana Beach
53.Santa Clara County
54.Contra Costa County
55.Half Moon Bay
56.Belmont
57.Hillsborough
58.Hercules
59.Pasadena
60.Martinez
61.San Bruno
62.Livermore
63.Portola Valley
64.Ventura County
65.Pleasanton
66.San Leandro
67.Glendale
68.Dublin

69.Corte Madera
70.Atherton
71.Riverside
72.San Rafael
73.Los Angeles
74.San Pablo
75.Agoura Hills
76.Carpinteria

Mealdsburg o
Windsor
Santa Rosa
Marin Courty ® 9 D‘;:(, hents
Petaluma .
SanAnseimo @ R Prmced
Doty City o Berbrdey

MliValiey @ @g O‘iw

Sou |h Kin Francisco @
n Francisco
Selsbane N:ywud

(‘L‘w;ir\;n 9 Son Luvs Oblspo

San Carkons o Mipitas
Pacifica Mme
Miltrae

Burbngame Mo:o.m H
City of San Mateo °
San Mateo County
Redwood Cry
Palo Aho
Ea4x Palo Alro
Menio Park
Los Anos
Los Akos Hils
Srowyvale
Saratoga
Los Gatos
Campbedl
Santa Cruz

Image Source: Sierra Club
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'} Why The All-Electric Resurgence

MY HOME

1l

.
= .

Air Quality




Climate Change Isn’t #1 Policy Driver
for Recently Announced Gas ‘Bans’




£y

ELECTRIFY
MY HOME

The Most Polluted Cities
In America

Cities with the highest year-round levels of
particle pollution in the U.S. (2017-2019)"

National Ambient Air Quality Standard
for PM2.5 (score of 12.1 or higher is a fail)

Bakersfield, CA 16.9
Fresno-Madera-Hanford, CA 15.7
Visalia, CA 15.5

Los Angeles-Long Beach, CA

Medford-Grants Pass, OR

Fairbanks, AK

San Jose-San Francisco-
Oakland, CA

Phoenix-Mesa, AZ

* Values based on ALA's design value - calculated concentration of a pollutant
based on the National Ambient Air Quality standard for PM2.5.

Source:; American Lung Association's State of the Air 2021

@®OG statista%a
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{‘]'v_? ’ Local Pollution
ELECTRIFY .
Source: Our

MY HOME
NOXx, CO, CO2. Buildings
CH4. N20. VOCs.

- S0O2, PM




Clients Clinging to Gas Stoves? A
Wdza G wSYSYOSNE ¢KS@QNB [A1S

Nitrogen Dioxide (NO,) Air Quality
40°45'59" N Comparing Cooking Emissions From Gas and Electric

163 °F 12423'_2‘3”3’; Stoves to 22 Outdoor Air Testing Sites in the U.S.
151 °F
y Cooking just one
138 °F dish on a gas stove
: creates more NO,
196 °F - pollution in your

kitchen than is

legal for outside
air in the U.S.

113 °F

108 °F Cooking One Dish The EPA’s legal limit for NO, in

o Gas outside air is 100 ppb
Electric Oven (13-190 ppb)

Cleaning
(30-70 ppb) 2017 U.S. Outdoor Air

Cooking One
Dish on Electric (30-60 ppb)

(15- 60 ppb)

o
/8°F Cooking data from the Air Resource Board’s Residentlal Cooking Exposure Study (2011):
https://ww2.arb.ca.

Redwood En
Outdoor air data from the U.S. Environmental Protection Agency: Jiwesd Enel

Slide citation: Sean Armstrong, Redwood Enengiys://www.redwoodenergy.net/ https://www.epa.gov/air-trends/nitrogen-dioxide-trends ‘.“!.!‘




The Tide

has turned

Heat pumps outsold gas furnaces again in 2023
Units shipped, per year, in the U.S.

4,000,000

7

/ Heat pump sales

3,000,000

2,000,000

1,000,000
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Source: Air-Conditioning, Heating, and Refrigeration Institute « Units shipped are an
approximation of sales.

* CANARY MEDIA
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Gas Is No Longer a
Good Investment

Gas cost Is going up
Experts agree could quadruple in next decade
# A lofisét a gas bill with solar

Remaining gas customers will share the cost of
the pipeline maintenance

Gas heating systems in homes will be a liability
when selling

EPA announcedhey will no longer label any
gas appliances ENERGY STAR Most Effici~nt
23



Public Sector Investment is Shifting Consumer Perception

Public awareness is shifting more every day

https://www.switchison.org/

THE SWITCH IS ON
.




2023 Duck Curve

California's duck curve hits record lows
Lowest minimum net load day each year in CAISO, 2015-2023
20GW

N

.

\\\\ N : Evening
15 L | 2 peak

Morning
peak

Evening ramp
“neck of the duck”

Midday solar saturation

“belly of the duck”
0O 1 1

2023
12AM 3AM 6AM 9AM 12PM 3PM 9PM 12AM

Source: CAISO | @BPBartholomew | The
Note: Net load shown is demand minus utility-scale wind and solar il MeritOrder
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The DUCk Curve Sample Duck Curve - 3rd Sunday i
30,000

BATTERWTEGRATED

25,000 2023 (Full Demand)
s 4A1EA O EASO #1 AAL o8l AOCU |
Challenge T O D
m A big part of NEM 3.0 g oo |
justification & 10000 . e
B Opportunity for innovation 2023

5,000

@ Smart electrification can help
with Virtual Power Plants

21:00
22:10
23:20

B Any new building or
renovation should
Incorporate grid-friendly
approaches

CadWatarIn I

PREHEATING PRECOOLING/HEATING SMART CHARGING

26




Mark Z. Jacobson X
I"'a @mzjacobson - Follow °
It has happened WI“d, Water & SOIar Is
100 days of 100% #WindWaterSolar Starti“g To wark!

Sun, July 28, California reached a milestone. The Clean Electricity + Electric Appliances — Success

world's 5th-largest economy met 100% of
@California_ISO demand witH >100% WWS for thel

100th day|since March 7. July 27 was day 99 (for 4.9
h)

Strong summer winds helped California Main Grid Electricity Demand and Wind-Water-Solar (WWS) Supply (GW)
Fri. June 21, 2024

W Solar ®Wind ®Geothermal ®Small hydro ®Large hydro ®Batteries BDemand

Grid demand and WWS supply (GW)

Time of day Data source: https://www.caiso.com/todays-outlook/supply

Confidential — do not duplicate or distribute without written permission from Electrify My Home



Our Favorite Benefits of Correctly Designed

Electrification Upgrades (HVAC Focused)

1) Better Comfort
2) Quiet

3) Enviro. Friendly
4) Safer

5) Indoor Air Quality

. ¢ — [
. > —
- | 4 0
', ¥
5 25
e 0y .
E rem e -




Electrification for

Architects & GCs

How Are We Doing w/ New Builds?
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£y

cecrmiey New Home Comfort?

MY HOME

33




{lv_} New 2-Story Home Comfort?
ELECTRIFY With UpStairSIDOWHStairs Zoning.

MY HOME

Start Test: (Lower Floor Only Calling)

Lower Floor Thermostat 68°F
Upper Floor Thermostat 69°F
Upper Floor Ceiling 68.4F

At 15 Minutes: (Lower Floor Only Calling)

Lower Floor Thermostat 68°F
Upper Floor Thermostat 69°F
Upper Floor Celling 85.3F

Test Ended at 53 Minutes:
Lower Floor Thermostat 12°F
Upper Floor Closet 92.5F




13 New Home Air Leakage Rates and Path

ELECTRIFY
MY HOME

m Other
m Garage
m Attic

Source: California Energy Commission report 500-2012-062 and Rick Chitwood 35




5 Total New Home Duct Leakage @ 25 Pa

ELECTRIFY
MY HOME

45%

40%

35%

——SF
—a— Apartment

—— TownHouse

N N w
@ 3 3
S X X

----Criteria

Leakage/400 CFM per ton
o
3

10%

5% -

0%

36




The Frequency of Correct Room Air Flow in New Homes...

Room airflow (in CFM) that is correct 17%
Supply grill velocity that is correct 25%

Delivering the air to the unoccupied
portion of the room 1%

Total Correct 0.04%




Your Duty To
Your Clients
A You are the trusted advisor

A 1s it advisable to recommend gas at
this point?

A Not all electrification is created
equal

A Poor upfront decisions are costly

L wlA AOB O AOARIEANMING, Al
W DESIGN, EXECUTION




Electrification for

Architects & GCs

PHASE 1: PLANNING




What 1s Good
Electrification?

Installing the most efficient
solutions

Utilizing existing infrastructure
when possible

Consider all electrification
requirements from the start

Confi@entialz do not duplicate or distribute t written permission. fr
F



Electrical Infrastructure = The Brain of Electrification

42



Heat Pumps
are the Heart

of <,
Electrification A5




The Analogy, Tied Together

¢ Make sure you use therightheat ¢ $1 1 6 O /EEI |
pump for the right application

————————————————




Panel Planning is Essential To a Successful Electrification Journey

¥ Make sure an electrical load calculation is dogd. (1 Q&
not hard

. = 4_
4 " -
.4 : 5
To e , -
e o
= RIS | =
.‘\

|

¥ Assume all homes will eventually have an EV charger

_—ae racs s
f A

¥ Talk to customer about electrification plan (which

82dzQf f KSfLI RSarAdayo | yR Vi3 St

upfront. . ;‘@ :

t5hbQ¢ [91%9 ¢l19a 2Le¢l {| wtwlioik 5h2b
THE ROAD! %

¥ If there are utility roadblocks, consider a smart panel




Example 1 - Richmond, CA

¥ Staring PointAll gas
¥ 1s'Project:Heat Pump + Panel
¥ 2" Project Solar/Battery

¢ 39 Project Heat Pump Water Heater

¥ The Issuemultiple panel replacements, oversized
HVAC leading to more expensive solar system

¢ Time Machlnepaoel assessment with end jn mind, , _ ;'f.} T
R2gyail SR AYOSNISNI G2 YI GOK K2 B G @i
array

¥ ~$25,000 could have been avoided

—————— S —



PLANNING: Chart a Course & Plan The Budget

Renovations are great

times to electrify everything!

2. Induction
4 Cooktops

High quality
lighting with low
cost and reduced

energy bills

Directly heats
pots and
pans using
electromagnetic
energy.

TIMELINEJan. 2025
COST: $250

Jan. 2025

.6

$2,800

5. Solar PV System
3. Heat Pump HVAC

4. Heat Pump
Water
Heater

X
.
o
0

Generates clean
electricity to
meet the energy
demand of a
home

Replaces both gas
furnaces and air
conditioners. Air source
heat pump
performance can deliver
heating or cooling up
to 300% more

effficiently Pulls heat from the air to

heat the water: 2-3 times
more efficient than
traditional water heaters

Apr. 2025
$7,800

Apr. 2025
$19,500

-

Oct. 2025 Oct. 2025
$19,150

7. Battery Storage

L

Stores power generated *
by solar during the day
to be used at night

Updates to
accommodate
240-volt equipment and

any wiring for solar

Heats air and uses
it to remove moisture from
clothes - reusing
the air once moisture
is removed. Reduces energy
use by up ro 28%

Oct. 2025 Jan. 2026

$850

$5130800




| 0c:0= @
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100A Service , Electric Dryer & Gas Furnace & Gas Water Heater& Gas Range

@@@@@%@ 2

, Heat Pump ;HP Water Heater , Induction Range

—— —




Staging Option 1

3

100A Service , Electric Dryer & Gas Furnace & Gas Water Heater& Gas Range
- Keep paneln place ©
@@W - Specifylow-capacityHP —
- SplitDryer w/ HPWH
- Prewire for future range 20A Heat 30A HP Water Heater ; PreWire Only
- $$ Save up for solar, EV, & PUMp

1 =V Spllt w/ Dryer
new panel ‘ :



Staging Option 2

H

100A Service , Electric Dryer & Gas Furnace & Gas Water Heater& Gas Range

- Keep panein place
W - Low-capacityHP ©
@@ - 120vHPWH LT
- Rangesplitw/ EV
charger ; HP Dryer 20A Heat 120v HP , Induction Range
Pump Water Heater

———— J—



Discuss The Options!

¥ Attend our products webinar!
¥ Ducted vs ductless

¥ Zoning with two systems R

¥ Ductless options for additions or trouble areas (discuss aesthetic) \\\




NUR Avoid Value Engineering HVAC

MY HOME

¥ IncludeHVAC design early on PR, =
¥ These ardong-term decisions “FUNCTION. j/
COSTS ~ 4, * QUALITY

¥ Thermal comfort and health outcomes agqually e
Important as aesthetic comfort |

\ —y q
Sl D
B —
Value A
FunctioniCost | g b

v '}) T - ;,57 ey,

¥ You may actually save by doingpad calculation ()
to inform smaller equipment ” >

¢ Use any availablecentives(e.g., $3k CA Energy
Smart Homes for new builds) to offset

SourceDisher




Electrification for

Architects & GCs

PHASE 2: DESIGN




Traditional Compressor

\/ ’ \/ \": 73°F “ml]mmm’l ‘

1sone I "ﬂ"fl;]l{llmnmu i

80°F . ; T = i ~
o \ STTF \ i ‘ '
P I c k Set Point Temp. /\ /\ S rseE ‘ = = NH%WA {

Compressor off orff Off oz
Energy
Consumption 30Hz

On On

OHz

VS

INVERTER-driven Compressor

80°F

Set Point Temp

Compressor
Energy
Consumption | 30Hz

 On OHz



Perform HVAC Load CalculatiorsManual J/D/S

"~ & Entire House
Loads lBreakdownl AED I Messages

17156
Heating (Btuh)

9308 T

ELECTRIFY .. | 2 = i Gie & _NESe o MR & SR e LG8 5 8 88 8 Sk & SiS g 2l & SEE o Giae B SEns 8 _HSiR & Bk 6 8 BE 5 SRS B Sk & _SiSE B &
MO HOISE




Without a Calculation How Would you Know?

Same size rooms
Same size windows
Same side of the house
Different requirements

S0 . . = . (R - Ty | 1 —— ,

Sparebed1- - Closetd - Spare Bed 2




£y

e EQUipment Requires Space

MY HOME

¥ Heat pumps require aautdoor & indoor unit.

¥ Ductworky SSR& aLJ OS (2 NIz
through a'vaulted ceiling!

¥ Must follow codes which include minimum
property line setbacks, distances from utility
Infrastructure, and other small details.

¥ Architectsc leave extra room in mechanical
areas. Who knows what future devices your
customer may want to add later.

¥ Water heaters reguire_ space fair exchangeor
an easy path for UC'[IH_?. HPWHSs have larger
diameters than gas units typically.




Address The Ductwork

H Very low air flow

B Duct leaks: 30% on old systems

B Duct conductive losses

W Size always matters(equipment
size, duct size, grille size, etc.)

W Air delivery problems
@ Not enough air
@ Not enough air speed
@ Air blowing on occupants







{2 Locating the Return Air Filter Grille -

ELECTRIFY

wrone For Comfort

»

Return location has little
Impact on delivered comfort

Location has some impact on
equipment efficiency

Return location has a large
Impact on static pressure and
system air flow

61
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ELECTRIFY
MY HOME

. HVAC Wood Solu

¢ MiTsuBISHI | QuistiySL

= ’
\ | MMELECTRIC | Heat Pum
LG Art S == __
<« | NEGE T e
HVAC Wood Solutions

¥ Designed covers ¥ Ceilingmounted cassettes ¢ Go ducted!






























https://protect.checkpoint.com/v2/___http://www.electrifymyhome.com/___.YzJ1OmNvdmF2YW5hbjpjOm86ZmZlNTgyMmM4ZDUxYjZmNzZlNjdhZjFiYzRmMjIyM2U6Njo0NzFiOmJiZTRkYjgzNzQwZTUyMDNkNDVhYTlmN2EwMTM1OTA4ZTYyODk2YTQ4ZDU2NjhhYzI3NGRkOWUyNDkxMjBhYjA6cDpUOk4
https://protect.checkpoint.com/v2/___mailto:larry.waters@electrifymyhome.com___.YzJ1OmNvdmF2YW5hbjpjOm86ZmZlNTgyMmM4ZDUxYjZmNzZlNjdhZjFiYzRmMjIyM2U6NjowNzQwOmI0YWRjZDNhYTEzMDNmNzA4OWU0YjI3NjExMjc5YjU5MmZjZTNlMDVjYTAwODE2N2FiZDdjZjRlYzg1NzEzYmQ6cDpUOk4



https://protect.checkpoint.com/v2/___https://www.3c-ren.org/events___.YzJ1OmNvdmF2YW5hbjpjOm86ZmZlNTgyMmM4ZDUxYjZmNzZlNjdhZjFiYzRmMjIyM2U6NjpkZmY0OjgxN2FlNTUzNTVkNWJhODUyMDQ4OGE0ZjU0ZGMxOGE0MjEwNjZkNTczOGE1NDAwZWVmNzIwMTAwOTJkMWYwNmY6cDpUOk4
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