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Zoom Orientation

A Add an in the chat. n D u I"i n g

Be sure is displayed.

Participants (2)

A Did you call in? Please first and
last name with us.

yanoverfieldshaw (Me)

@ Room G-207 (Host)

A Please mute upon joining

A Usethe"Chati t o share qu
comments

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

A Session may be and posted to
3C-REN's on-demand page

A Slides/recording are after most
events




Tri-County Regional
Energy Network

UTILITIES

3C-REN is a collaboration
between the tri-counties

Our programs reduce energy
use for a more sustainable,
equitable and economically
OBISFO. | vibrant Central Coast

COUNTY

Our free services are funded via
SaNTA the CPUC, bringing ratepayer

BARBARA

COUNTY | dollars back to the region



Our Services

Incentives Training Technical Assistance

== HOME BUILDING AGRICULTURE
WA, ENERGY PERFORMANCE ENERGY
1''{®] SAVINGS AR O TRAINING ’ SOLUTIONS
3c-ren.org/for-residents 3c-ren.org/events 3c-ren.org/agriculture
3c-ren.org/multifamily 3c-ren.org/building
Eoooo COMMERCIAL Q. =) o ENERGY ENERGY
| ENERGY v=/ CODE 4 | ASSURANCE
» SAVINGS "4 CONNECT © SERVICES
3c-ren.org/commercial 3c-ren.org/code 3c-ren.org/assurance
Contractors can enroll at View past trainings at

3c-ren.org/contractors 3c-ren.org/on-demand




3C-REN Achievements

o) (%)

4,000 + 1,374 334 $155M

Individuals Attended Energy-Saving Title 24/CalGreen Secured for investment
Training Projects Completed Questions Answered in the tri-county region
through 2028

Data from 2019-2023 for three programs




Agenda

2 o

Better Performance and Opportunities
Building Evaluations and Occupant Comfort
Heating/Cooling and Ventilation Equipment
Hot Water Heating and Appliances
Windows, Walls, Attics and Floors

Solar PV and Batteries




Todayos Learning Objectives

Wor king through specific examples, weoll hel p
highest impact for improving energy efficiency, comfort and indoor healthy environments in
renovations and additions.

A Learn how existing energy performance and indoor air quality is evaluated

A Review the benefits and challenges of moving toward all-electric equipment and
appliances in a remodel

A ldentify best practices and highest impact upgrades for retrofits

A Compare strategies for phasing-in improvements and where to start.

Learning Units:
A 1.5 AIAHSW LU approved for this course
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ldeal New Construction vs Reality of Remodels

1. Quality Envelope Assemblies:

I. High Quality Insulation

ii.  Thermal Bridging Eliminated

lil. Air Leakage Minimized

Strategically Placed Quality Windows
Balanced Ventilation (IAQ) System

Energy Efficient HYAC, DHW and Appliances

Solar PV and Battery Storage

Thermal | Minimize
Bridge Air
Free Leakage

Strategic
Windows

Quality
Insulation
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Evaluating for Highest Benefit and Opportunity

N.E.P.O.
Need¢ Establish¢ Plan¢ Objective

CONSIDER
A Owner Complaints or Concerns
A Visual Clues:

A lack of insulation, infrared
A Age of windows

A mold growth/smell
Blower Door /Duct Testing
Existing Utility Bills
Existing Fuel/Energy Sources
Thermal Imaging
Energy Audit

> > > > >



Helpful Tools
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SmartCloth:

Varies: $15
$120 Typical

Wdhler GS 300 Gas Sniffer

$250 plus

%Tech O" 0) appBxX$a800



Energy Use in Homes

Residential electricity consumption by end use, 2020
percent of total lighting 6%
air conditioning
19%

2

space heating
12%
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water heating
12%

not elsewhere

classified 16%

-

€14’ Data source: US. Energy Information Administration, 2020 Residential Energy Consumption Survey (RECS)

TVs and related 6%
clothes dryers 4%
air handlers (cooli

air handlers (heati
separate freezers
cooking
dehumidifiers
ceiling fans

pool pumps
microwaves
dishwashers
clothes washers
hot tub heaters
humidifiers

CA Residential Energy Consumption by End Use
Gas and Electric

m Other

Refrigerator

u Water Heating m Space Heating = Air-Conditioning

electric vehicle charging

hot tub pumps




Each home will have a unique mix of Energy Use

% Total Usage 101.870 100%
A . SPA 14.873 15% 4 ~
A Screenshot of Electrical o AOwner 6s bel oved Spa
Energy Use for the beginning (8 SPA ~ JECECEEER largest energy use so far for
of a week in April. ®3 MINI SPLIT 10.072 10% this particular week
A All-electrical home, with grid MINI SPLIT 9.990 10% A Approx half was grid

electricity and half was solar

tied solar and no battery electricity, for a total of 29%

storageéyet ?

KITCHEN 7.869 8%
KITCHEN 3.324 3%

DISHWASHER/DISP...1.049 1% .
A Mini-Split includes space
heating and hot water

MICRO 0.444 0%

GARAGE/120V CHA...0.231 0% .

A Approx 39% of the electrical
energy use is for other plug
loads

DISHWASHER/DISP...0.004 0%

WATER HEATER 0.000 0%

OVEN 0.000 0%

OVEN 0.000 0%

S

WATEF = 0.000 0%
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Graphs Management Notifications




Typical Household Characteristicsimany g as

CA Residential Energy Consumption by End Use
Gas and Electric

Air-Conditioning

Space Heating

14.8

Water Heating
16.3

NN Refrigerator
] 2.8

Household characteristics

53.7

Total site consumption per
household (MMBtu)

64%

MNatural gas as main space heating
fuel

(o]
8%
All-electric households

72%

Households that use air-
conditioning equipment

@ Residential Energy Consumption Survey (RECS) Dashboard

app




Energy Consuming Systems 1T Energy efficient electric options

HVAC - Ducted and Ductless
(Ducted Air-Handler and Mini-Splits)

Domestic Hot Water 1 Heat Pump
Water Heaters

Ranges, Cooktops and Ovens
| Induction and Electric

Laundry- Clothes Dryers i
Electric, Condensing, Heat Pump
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HERS Rater prepping for a duct

leakage test!
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Top Strategies & Talking Points

Energy Savings Perspective:

A HVAC Upgrade w/ fuel switching

A DHW Upgrade w/ pipe insulation

A Insulation Upgrades w/ air Sealing
Comfort Perspective:

A Window Upgrades i not glazing replacements

A Insulation Upgrades + Air Sealing

A Filtered Fresh-Air Exchange System
Aesthetic/Design Perspective:

A Window Upgrades

A Daylighting Improvements

A Lighting and Controls Upgrade




Top Strategies & Talking Points —

Health Perspective:

A 1AQ Ventilation Upgrade
A Controlled Outside Air
A CO Management/Prevention/ Eliminate Combustion

A Moisture Mitigation
A Mold Removal and Prevention
A Bath Fans with Humidistat
A Air-Seal Crawl Spaces

Resiliency and Durability Perspective:
A IAQ and Moisture Mitigation T above
Battery Back-up

A
A Non-vented Attic
A Controlled Vented Crawl Spaces



@)
c C
— O
O =
On|am
n/vﬂ.e
gn
nem
.wv.m
O S
QO T
1 LW



HVAC Gas Furnace or AC 1 Opportunity or leave as IS?

Assessment:
A CO [/ combustion gas management
A Functionality
A Age and efficiency
A Location

Solution(s):
A Leave-in-place or Repair i
A Remove and Replace:

A Install ducted or ductless heat pump

Al nst al | -fmelvmheating ol e | 0 |
connected to heat pump i |




Example-n Du a |

Assessment:

A

> > > >

Ownership wanted to
reduce dependance on
fossil fuels. Solar was a
consideration.

Large Home with Extensive
Duct Layout

Ducts in good condition
Furnace needed replacing
Cold Climate (Winter snow)

Brand / Manufacture
Offered Dual Fuel
Replacement Options

Fuel o0 with Added Fan C

New Higher
| Efficiency
" Furnace

New Fan Coill
(Connects to
New Heat Pump
Condenser)

Condensate Pump

— New Refrigerant Line

New Heat Pump
Condenser

Existing A/C



Example T Existing Home, New Heat Pump System

Refrigerant and Outdoor Condenser
AN Communication Line Set
il i e i Raised Floor
Indoor Wall Mounted -
Bedroom
Assessment:

A Furnace Abandoned (Cracked Heat Exchanger)

A Ducts in Terrible Condition



Example T Ceiling Recessed Ductless Indoor Unit
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Ductless Recessétkiling

Assessment:

A Furnace at end of life Ductless recesseckiling
unit placedprior to

A Owner wanted heating and cooling, i.e. _ L=t _
insulation installation.

air-conditioning

A Owner did not want wall mounted units



Installing Heat Pump System with Recessed Celling Units

Indoor units shall be installed within the air and thermal boundaries

He [/ f2aSR /Sttf {LINI& C2lY

Alternate R5
Rigid Insulation

Vent /Insulation
Baffle

L

| =— Continuous
L Insulation and
i Rainscreen Taped and

Sealed
b Dry-wall as
4+—— Sheathing with Applied Air-barrier
P Air-barrier
Unvented Attic with a Continuous Vented Attic with a Continuous Air

Air and Thermal Boundary and Thermal Boundary




REN

Water Heating
and Appliances




DHW Electric Tank i Opportunity or leave as IS?

Assessment:
A Functionality
A Age and efficiency

A Location

Solution(s):
A Leave-in-place / Replace with Same
A Remove and Replace:

A Install integrated heat pump

A Install split system heat pump

Electric Tank 1
Leaking at base




DHW Gas Tank / Tankless T Opportunity or leave as is?

Assessment:
A CO [ combustion gas management
A Functionality
A Age and efficiency
A Location
Solution(s):
A Leave-in-place
A Replace with higher efficiency
A Remove and Replace:

A Install integrated heat pump

A Install split system heat pump




Integrated HPWH Considerations

Integrated HPWH tanks taller than standard gas or electric units
Sound Level is typically around %ib

Cold dehumidified air is expelled

Condensate Drainage needs to be addressed

Needs 70CG; 1000 cubic feet volume, or ducted vent kit, newer
models only need 450 cu ft

Operating temperature starts around 45 deg F, some models 37 deg F

15 or 30 Amp
240V, dedicated
circuit

Integrated Control Panel

Smart Phone Enabled

Condensate Lines Flexible Insulated Hot Water Line

Glass Lined Storage Tank Electrical Heating Elements

Temperature and Pressure Relief
Expansion Tank as needed

Factory sealed R134A refrigerant

Drain pan and/or floor Flexible Cold Water Line

drain recommended

-

R e ]
52y Qi F2NHSI
seismic strapping...

FlexiblePEXPiping at
the transitions for sound
vibration isolation

Rheemmarketing

Condensate
Drain Lines

T&P Discharge
Pipe to Outside




Kitchen Remodel T new appliances

Induction Ranges, Cooktops and Electric Ovens

Energy Star
Refrigerators
ZLG comes
with Inverter
Compressor
(i.e. variable
speed.)

GE Cafe offers a
WNBIONRQ f 221
people may prefer.



Examples i All-Electric Kitchens
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~ e S :




Laundry Remodel i new appliances

2-IN1
WASHER/DRYER

Condensed Water

A manually empty
A drain hose option

5-STAR

RATINGS

Heat Pump and

Condensing DIyers /e htless Condensing Dryers /

Washing Machines-h-1




Remodeled Bathroom with Laundry Alcove

g Closet: Stacked Washer
. = and Condensation Dryer

s

e —

BackgroundApartment . Bosch condensing dryer
Remodel; ventless laundry &1 || iy Installed. Dwelling designed
added to new larger | R 4 for Bosch heat pump dryer
bathroom. i | b i

Issue Laundry not drying
with doors closed

ResponseKeep doors
open or replace w/

Closet: Stacked Washer
with Heat Pump Dryer

louvered doors and/or E)

vent the space

Bonus: Bosch heat pump dryer L
only $300 more and comes with || + || |\
self cleaning condenser caoill. R

dryer is operating. When closet doors are closed, open
areas only allow minimal drying results (expect long
drying times).

Bosch Heat Pump
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){ energystar.gov/windows | M Certified
ariine

} .D_OWNO"'I"“ REMOVE UNTIL FINAL INSPECTION

| ¥ . Universal Series (D)
a1t and Tum Window
Flberglass frame, Triple glazed, Low E Coating
(¢=.002(2),0.068(5)) Argon Filled, Endur Spacer

National Fenestration . Soli g e i
R Counle " CPD# CWL-K-23-00066-00001

| CERTIFIED N I P $t, Langley, BC, Canada VAW UCT
; i " Info@cascadiawindows com www.cascadiawindows.com

| ENERGY PERFORMANCE RATINGS

U-Factor (U.S./I-P) Solar Heat Gain Coefficient

0.15 0.17
- | _ADDITIONAL PERFORMANCE RATINGS

VisibleTransmittance | Condensation Resistance | Air Leakage (U.S./I-P)

| Manufacturer stipulates that these ratings conform to applicable NFRC proceders for determining whole product
performance.NFRC ratings are determined for a fbced set of environmental conditions and a specific product size
NFRC does not recommeand anv nroduct and does not warrant the suitahllity of anv nroduct for anv specific use,

Consult manufacturer's Iiterature forother product performance Infomation, WwWw.nfre.org

PHYSICAL PERFORMANCE RATINGS
— T —




Existing Windows and Walls i Opportunity or leave as I1s?

Assessment:

A Wall Assembly: Insulation
A Glazing: Single / Double / Low-e2

A Frames: Metal / Thermal-Break /
Wood / Other

A Location: Solar Gains / Daylight /
Views

Solution(s):

A Walls: Improve Insulation

A Windows: Leave-in-place

A Windows: Remove and/or Replace




Existing Windows 1 Metal Framed and/or High SHGC

66 deg. F
at thewall

104.5 deg. F
at theframe

Managing Client Expectations

O
v A - -4
Y = N .
v ol
s

107 deg F at the floor. Nice and Warm!?




Window Options i Higher Performance or Code?

Reminder
2022 Code: W0.30 for all CZs

Just about all brands of
windows offer dual or
triple paned options

Sidebar

2025 Code Update:

A U-0.27 decreased for CZ4,

11-14, and 16
OptIOnSZ I I U-val 0.28 t0 0.20 A h for CZ
' - : 0. . - :0.28 to 0. 0. a
Dual Paned Love Typical Range-Malues: 0.30 0.26 values 0 ;Jn(()j?i(éno change for CZ80
Triple paned Lowe
: LA o N ~ ~ < -~ ExceptionNew dwelling units with
Air/Argon/Krypton SxEOE | Al U AOAI, aitioned floor area @00 sf

Thermally Broken offering values as low as or less inCZ Smay comply with a

Visible Transmittance U-0.14 maxU-0.30
Sound Transfer



ExampleiHi gh Per for mance Wi nawtwo wwWwWa




