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THE NEW UX IMPERATIVE

User X Leaders Financial Performance

11-Year Stock Performance from 2007 - 2017

CX Leaders

200% 183.8%

S&P 500 Index
160% 138.7%

- 120%
Cumulative
Total Return Cx Laggards
80% 63.1%

40%

0%
Source: Watermark Consulting
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CX Leaders vs.
Laggards:

3X

Financial
Performance
Advantage
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OUTLINE
Zero for Less Cost: The New Imperative

¢ The New UX Imperative

¢ Zerois the Future ... with Certainty
¢ Getting on the Path to Zero

¢ Zero Building Blocks

¢ Zero Optimization Framework
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A Word About User X Business Model

"If you keep your eye on the profit,

you're going to skimp on the product.

But if you focus on making really great products,
[with great customer experiences]

then the profits will follow."

*Steve Jobs
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User X Leaders Resilience

Financial Performance (total shareholder returns) CX leaders vs.
laggards:

CX Leaders 3 x 3X

~ Resilience
Advantage

[shallower troughs and

CX Laggards

quicker recovery during
recessionary periods]

Source: McKinsey & Company 1AQ & Energy Symposium 2022 [



User X Optimization Guide for Housing

Goal:

Help high-performance

builders become UX

leaders including:

* 420+ pages

* 100’s graphics

¢ 360+ citations

* 7 guest expert
essays

A\ Disrupltion
Survival
Cuide

BY SAM RASHKIN

"
1AQ & Energy Symposium 2022 ~

Why Housing 2.02

Homes where
life happens
better

£
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What is Housing 2.02

Sales: Community:
3 Strategies 3 Strategies Framework for
Optimizing
Housing UX:

21 Best Practices 21 Best Practices
Quality: Design:

3 Strategies 5 Strategies ¢ 5 User Experiences

50 Best Practices | * 19 Strategies

* 150+ Best Practices

19 Best Practices

Performance:
5 Strategies

42 Best Practices
1AQ & Energy Symposium 2022

X

Why Housing 2.02

Where Time is Spent

W Residence ™ Work ® Dining # Other Indoor ® Vehicle ® Outdoors

Source: National Human Activity Pattern Survey, LBNL, 2001
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What is Housing 2.02
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How is Housing 2.0 Applied?

Added Value
Experiences
Owner Costs

Cost Savings:

Costs:
Materials
Labor
Marketing/Sales

User X Optimization: User X Optimization:

Experts
Special Features

Traditional $/Home

Housing 2.0 $/Home
1AQ & Energy Symposium 2022
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Home is where
life happens™

X

Framework for
Optimizing
Housing UX:

¢ 5 User Experiences
* 19 Strategies

* 150+ Best Practices

%

Invest in
User X
While Optimizing
Cost/Value

X
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Zero Has Left the Station: Codes

Improvement in Energy Code

100 (1975-2021)
Zero Ready
ZERO IS THE FUTURE ... WITH CERTAINTY EUl Enclosure
(1975 = 100)
40%
o e N
IECC
1970 2006 2012 2018

IAQ & Energy Symposium 2022
Zero Has Left the Station: Codes Zero Has Left the Station: Policies

States with 100% Clean Energy or Renewable Energy Policies
Building Code Targets Moving to Zero ° i il

° . * Arizona * Michigan

* California * California * Nevada K4 -
* Oregon * Colorado * New Jersey ’
* New Jersey * Connecticut * New Mexico .

* New Mexico * District of Columbia  * New York

* New York * Hawaii * Puerto Rico
* Puerto Rico L . -
* Louisiana * Rhode Island
. . .
* Washington * Maine * Virginia °
* 2021 |ECC * Massachusetts * Washington b
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Zero Has Left the Station: Superior UX Zero Has Left the Station: Superior UX for Less
Best Practices Ben Savings/Added Value
Utility Cost Savings $20k - $60K (30 yrs.)
Maintenance Cost Savings $15K - $30K (30 yrs)
Building Science & Smaller HVAC Equip./Ducts $2K - $3K
Efficient/Smart Future Ready Added Value $15K - $30K
. " Health Cost Savings $30- $40K (30 yrs.)
20 C;as' Bills 20 Ef"ef'gY Bills Indoor Air Quality Value of Less Sick Days $10K - $15K (30 yrs.)
c°: °r';,ence sz :r,en . Water Bil Savings $8K - $12K (30 yrs)
. onveni . nvenience
. . Water Conservation  Hot Water on Demand Value $1.5K - $3K
. Safety + Safety Insurance Cost Savings $10K -$90K (10 yrs.)
« Acceleration . Health Resilience Supply Disruption Power Value $17 - $40K
* Handling * Resilience . Total Optimize How Home Lives $IOO = $| 50K .
” B
IAQ & Energy Symposium 2022 o IAQ & Energy Symposium 2022 [



GETTING ON THE PATH TO ZERO

Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

Code High- Zero Energy Zero Net

Zero Energy. Zero
Minimum Performance Ready.

Energy All-Electric Carl

Performance

Annual Energy Consumption  With Fossil Fuel

Key Renewable Energy
Embodied Energy
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Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

Code High-
Minimum Performance

Zero Energy Zero Net Zero Energy
All-Electric

Performance

Annual Energy Consumption  With Fossil Fuel No Fossil Fuel
Key

Renewable Energy
Embodied Energy
1AQ & Energy Symposium 2022

X
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Getting on the Path to Zer

It's a Journey

Embodied Energy

Operational Energy

Code High-
Minimum Performance

Zero Energy
Ready

ZeroNet
Energy

Zero Energy
All-Electric

Zero
Carbon

Performance

Annual Energy Consumption

Key

Renewable Energy

Embodied Energy
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Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

Code High- Zero Energy Zero Net Zero Energy Zero
Minimum Performance Ready Energy All-Electric Carbon

Performance
K Annual Energy Consumption | With Fossi el [ T2
ey Renewable Energy

Embodied Energy -
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Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

Code High-
Minimum Performance

Zero Energy Zero Net Zero Energy
Ready Energy All-Electric

I

]

epl

Performance

Annual Energy Consumption  With Fossil Fuel No

Key

Renewable Energy
Embodied Energy -
1AQ & Energy Symposium 2022 ~




Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

Zero Net Zero Energy.

All-Electric

High-
Performance

Zero Energy
Ready

Code
Minimum

Performance
K Annual Energy Consumption | With Fossil Fuel
ey Renewable Energy

Embodied Energy -
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ZERO BUILDING BLOCKS

High-Performance = Greater Risks

Elevation
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Getting on the Path to Zero: It's a Journey

Embodied Energy

Operational Energy

ZeroNet
Energy

Zero Energy
All-Electric

Zero Energy
Ready

Code
Minimum

High-
Performance

Step 2

Performance
Annual Energy Consumption  With Fossl Fuel [
Key Renewable Energy
Embodied Energy -
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The Foundation of Zero is High-Performance

High-Performance Secret:
When increasing performance ...
higher risk comes along for the ride.

1AQ & Energy Symposium 2022 ~

High-Performance Home = Risks

Airtightness

Thermal Resistance

1AQ & Energy Symposium 2022 ~



High-Performance Enclosure Moisture Risk

Moisture Risk:
* More Wetting Potential

High- * Less Drying Potential
Performance Moisture Solution:
Enclosure * Building Science
Control Layers
* HVAC Best Practices
— Quality Installation
Low- — Dehumidification
* Ventilation
Performance " Whole-house
Enclosure
— Spot

1AQ & Energy Symposium 2022

High-Performance Enclosure IAQ Risk

IAQ Risk:
* More Accumulated
High- Contaminants
Perf )
Enlonanee IAQ Solution
Enclosure
* Building Science
* HVAC Best Practices
* Comprehensive IAQ
Low- — Source Control
Performance — Dilution
Enclosure — Filtration

1AQ & Energy Symposium 2022

Zero Building Blocks

Step One: Step Two: Step Three:
Optimize Manage Ensure
Efficiency Risks Future Ready

Enclosure Moisture Control Resilience
Equipment Ensured Comfort Water Efficient
Appliances/Lighting Comprehensive IAQ Electric Ready
-
1AQ & Energy Symposium 2022 ~
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High-Performance Enclosure Comfort Risk

Comfort Risk:
* Less Air Flow

High- N * Shorter Cycles
Performance Less Thermal/Air Flow « Longer Swing Seasons
Enclosure NG
Comfort Solution:
* HVAC Best Practices
— Optimize Duct
Low- Location
Performance — Quality Installation
Enclosure * Dehumidification

-
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High-Performance Enclosure: Future Readiness

Future Readiness:
* Increasing Disaster Risks

High- * Water Shortages
Performance * Electrification Movement
Enclosure Future Ready Solution:
* Resilience
* Water Conservation
* Electric Ready Homes
Low-
Perf. — Solar Ready
erformance — EV Ready
Enclosure

— Battery Ready
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Getting on the Path to Zero: It's a Journey

Path to Zero National Program Options

High Performance

Zero Energy Ready “ QJJ"_H.

Zero Net Energy l !

Zero Energy All-Electric ! ! #sKup

ZERO  itiocric ot Homar

Zero Carbon

e
1AQ & Energy Symposium 2022 ~



ZERO OPTIMIZATION FRAMEWORK

Best Practices: Building Science

Strategy Best Practices
Complete Air Bariers
Air Flow Control Air Sealing
Flashing
Optimized nsulation Quantity

Insulation Quality Installation

Thermal Flow Control

ildi d Thermal Bridgin
Building e Therns bicsivg
High-Performance Windows

Science Roof Water Bulk Moisture Control

. Walls and Openings Bulk Moisture Control
BUIk MOIS'Ure CO"h’OI Foundation Bulk Moisture Control
Site Bulk Moisture Control

. Minimize Air Transport.
Moisture Vapor Control

Vapor Diffusion Control t

1AQ & Energy Symposium 2022 -~

2" Law Thermodynamics = Driving Forces

Wind Driving Forces:
Air Flow
Heat Stack (Pressure)
Precipitation Effecl AN —
Humid Heat
umidity ;
Humidity Mgsl‘:)“?

p— Moisture

Soil Gases (Vapor)
Water

Soil Gases

1AQ & Energy Symposium 2022 -~
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Consistent Process: Zero Optimization Framework

Why [Better UX] Whuf [Strategies] How [Best Practices]

Protection Matters . Control Driving Forces Building Science

Efficiency

’ Optimize Operation Efficient Smart Home
Comfort

(et ‘ Optimize Health Ready Indoor Air Quality
Health

* Wat
o ‘ Minimize Water Waste Water Efficient
* Durability
© Sty ‘Optimize Disaster Ready
1AQ & Energy Symposium 2022 'ﬁ

2" Law of Thermodynamics = Driving Forces

We know the
direction of flow

M 0 re to L eS S that needs to be

Air Pressure Air Pressure controlled
Heat Heat for optimized
Moisture Moisture performance
1AQ & Energy Symposium 2022 ’“‘

Air Flow Control Best Practices

Best Practices

Complete Air Barriers
Air Flow

Control Layer Comprehensive Air Sealing

Flashing Large Openings

.
1AQ & Energy Symposium 2022 ~
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Air Flow Control: Key Air Barriers Air Flow Control: Air Barrier at Dropped Ceiling

L TWI PR D 20°F

L

—_—
20°F
Air BaidiairBissiieg <
70°F
1AQ & Energy Symposium 2022 ﬁ_ - 1AQ & Energy Symposium 2022 'a-_ -
Air Flow Control: Air Barrier at Dropped Ceiling Air Flow Control: Air Barrier at Dropped Ceiling

1AQ & Energy Symposium 2022 ~ IAQ & Energy Symposium 2022 *_, =
Air Flow Control: Air Sealing Target Air Flow Control: The Most Egregious Interface
5 * Delta T
ACH50 Requirements/Targets At Air Lnais * Pressure (Stack Effect)
Climate . * Air Barriers
Zones Zero Energy | ENERGY Passive ~ Knee Walls
Ready STAR V3 2012 IECC House — Dropped/Raised Ceilings
~ Shafts
~ Wind Baffles
1-2 6.0 5.0 0.6 * Air Leakage:
~ Penetrations
3-4 25 5.0 3.0 0.6 — Duct Boots
~ Access Panels
5-7 2.0 4.0 3.0 0.6 — Drywall to Top Plate
* HVAC Location
8 1.5 3.0 3.0 0.6
1AQ & Energy Symposium 2022 a - 1AQ & Energy Symposium 2022 * -
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Air Flow Control: Air Barrier Red Line Test

=HCN,

Save Cost + Add Value: Trade Basement for 2" Floor

Foundation up to $6K
Wall Framing $1K - $2K
Egress Windows $1K - $2K
Air Seal/Barriers $1K - $2K
Attic Venting $1K - $1.5K
Reduced Waste $1K - $2K
Time (3 days) $1.5K - $2.5K

Added Valve

SIP Roof 24l vs. Basement  $40K - $60K

1AQ & Energy Symposium 2022 * — 1AQ & Energy Symposium 2022 o

|| Basement
- R

Framed Roof

Conventional Framing

Save Cost + Add Value: Leverage Attic Volume Thermal Flow Control Best Practices

) 3 Best Practices
Air Seal/Barriers $1K - $2K

Attic Venting $1K - $1.5K Optimize Insulation Quantity
Reduced Waste $1K - $2K

Time (3 days $1.5K - $2.5K

Added Value

UpperLevel Spact
Vs, Basemen S100K - $160K

Quality Installed Insulation

Minimize Thermal Bridging

Optimize Windows

Radiant Barriers

Framed Roof SIP Roof

1AQ & Energy Symposium 2022 'ﬁ — 1AQ & Energy Symposium 2022 *

Thermal Flow Control: Greater Accountability Insulation Quantity: 2021 IECC = Zero Ready

Climate Slab, Depth FloorR-Value | Basement/Crawl Ceiling Wood Frame Wall

| i
- 0 13 o or 0+10 for 2021
10/ 38 49 20 or 13+5
0 v 19 5/13 or 0+15 for 2021
200r
19 10/13
- 10720 |10/ ! 1314
4t @ 15/19 20+5 or
or13t5for2021] o 1955
0 15/19
G or 13+5 for 2021 20+5 or
/ ” 15/19 13+10
or 13+5 for 2021

1AQ & Energy Symposium 2022 * I1AQ & Energy Symposium 2022
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High-Efficiency Enclosure: Foundations Thermal Control: Thermal Bridging Problem

Precast Conc. Benefits:
Strength

—  Effective Bond Beam
Moisture Protection

~ 5,000 psi Concrete

~ Clear Path fo Drain Tile
Cycle Time
‘ — One-Day Installation

— Integrated Insulation

— Integrated Furring

Dimensional Accuracy

s » * Resource Efficiency

— ~70% Less Concrete

Concrete Wall/Footing Precast Concrete — More Usable Space
(Poured Concrete, Concrete Block) (R-10 Rigid + Cavity)

1AQ & Energy Symposium 2022
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Thermal Control: Thermal Bridging Options SIPs vs. Framing Cost Savings and Added Value

COST SAVINGS: ADDED VALUE:
* Time * Homeowner Cost Savings
—  Framing —  Utility Bills
—  Drywall —  Insurance Cost
= U * Higher Quality
* Air Flow Control / Venting: —  Solid Feel
—  Air Sealing —  Dimensional Accuracy
—  Air Barriers + Resilience:
—  Aftic Venting B e
*  Quality: —  Impact (wind, hurricane, fornado)
— Interior Trim (rework) —  Earthquake (lateral loads)
~  Risk (reserves for callbacks) «  Added Volume:
Conventional Adh d Stud Dol Structural Rigidinsul ¢ Waste Removal: —  Unvented Attics
Framing Framing Framing Framing Insulated Panels Sheathing — Framing —  Thinner Walls/Roof per R-Valve
2530%F.F.  19%FF. 12%F.F. 10%F.F. 5% F.F. 2%F.F. = Drywall
I1AQ & Energy Symposium 2022 ~ 1AQ & Energy Symposium 2022 ~

Thermal Control: Cold Climate Window Problem Thermal Control: Cold Climate Window Problem

Window Wall R-Value with Windows
15% of Wall w/Varied Wall Insulation Levels
Area for Cold Climate -
I
)
0.30
0.20 R-5 R-13 R-19 R-23
0.15 R-5 R-14.5 R-23 R-28
0.10 R-5.5 R-16 R-27 R-34
1AQ & Energy Symposium 2022 ~ 1AQ & Energy Symposium 2022 ~
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Advanced Thin-Triple Low-E Window

#1| #2#3 #4#5  #6 Glass Surface

Cost Benefits:
Low-cost R-7 to R-10
* Light-weight easy to install

. = Low-e Coating

.

- ___— O7mmibingloss

o * M plants not
L i e required to fully retool
| - Primary Seal "
L ot Soclent Key Innovations:

Typical Double Low-E

Thin-Triple Low-E

* Thin float glass used in LED
tv's widely available

* Replace Argon with
Krypton gas fill that has
dropped in cost

1AQ & Energy Symposium 2022

Bulk Moisture Control

Drain
Building

i \ Drain Roof
22| Py

» Drain Material l
Drain Wall l Drain Component
Drain Site J Drain Ope"‘“g\'\ Drain Site

1AQ & Energy Symposium 2022

Moisture Vapor Flow: Air Leakage vs. Diffusion

\ N Moisture flow due to
~ N air leakage vs. diffusion
-~ P, -~ P with 5 Pascal pressure

- 3/4 qts. water - difference:
. . Z
Interior at 73 F ~1 ox Greu'er

and 50% RH
in Hot-Humid Climate

~100X Greater

in Cold Climate

1/3 qts. water

© Interior at 70 F
and 40% RH

30 gts. water

o o e o -

T 7 qts. water

Fall from the exterior to inerior

o

the interlor to exterlor 13- 4

Bulk Moisture Flow Control Best Practices

Best Practices

Walls, Openings,

Roofs  Flashing

Heavy Membranes

Capillary Break

Penetrations

Flashing
Water/Damp-Proofing

Foundation  Capillary Break

Fabric Filter at Drain Tile

Site  Slope Away from Home

1AQ & Energy Symposium 2022

Moisture Vapor Flow Control Best Practices

Sealed Water Control Layer

Sealed Water Control Layer

2/25/2022

e

Best Practice!

Air Flow Control Best Practices
Diffusion — Allow Assemblies to Dry
Comfort System Moisture Control:

HVAC Quality Installation
Whole-House Dehumidification
[HVAC Integrated or Dedicated]

Indoor Air Quality Dilute Moisture:

Whole-House Ventilation
Spot Ventilation

1AQ & Energy Symposium 2022

: Efficient Smart Home

Strategy Best Practices

High-Performance
Comfort System
Efficient Water Heating

Efficient Components

Smart Home

Efficient Equipment

Efficient Water Heater

Efficient Appliances
Efficient Lighting
Efficient Fans

Smart Home Integration

Grid Integration

1AQ & Energy Symposium 2022

Proper Design and Installation

Proper Water Heater Installation

11



Comfort System: Quality Installation Problems

H
Oversized Improper Excessive Improper
Equipment Ref. Charge Duct Leakage Airflow
} i i i
Inefficient Cycling Heating/Cooling Conditioned Air Increased Friction and
Reduced Capacity Leakage Static Pressure

]
UX: High Energy Bills with Reduced Comfort & Durability

T
1AQ & Energy Symposium 2022 ~

Comfort System: Quality Installation

Non-Compact Duct Layout

Compact Duct Layout
it

1AQ & Energy Symposium 2022

Comfort System: Plug-and-Play Duct System

-

I1AQ & Energy Symposium 2022
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Comfort System: Quality Installation Problems

Fault Type Testing High Testing Low

Equipment _ 0, _
Sizing 31-93% 0-9%
Refrigerant 4 — 50% 29 - 78Y%
Charge ° ®
Duct 0,
Leakage 67 -100% NA.
Air Flow 8-29%  50-93%

1AQ & Energy Symposium 2022

U.S. DOE study found
70 to 100%

of field measured HVAC
systems evidenced at

least one performance-
compromising fault

Source: U.S. DOE Summary Report on

Residential HVAC Installation:
www.osti.gov/servlets/purl/1470985

[

Comfort System: Plug-and-Play Ducts

=] no Benefits:
Energy Savings
— Ducts in Conditioned Space

1AQ & Energy Symposium 2022

Comfort System: Smart Diagnostics

Emerson Sensi-Predict

1AQ & Energy Symposium 2022

— Smaller System Size
Lower Cycle Time

— Integrated Duct Sealing

— One-Size Duct Runs

—  Snap-fit Connection System

— App-Based Balancing

— 25-50% Less Rough-in Time
More Comfort

— Predictive Airflow Design

— More Diffusers/Mixing

w
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Smart Home: Why - Superior User Experience

Convenience Prote: Operations Entertainment
« Lights and Shade « Security « Efficiency + Data
« Appliances « Fire + Comfort * Media
- Landscaping . Hea.\I_th ; . HotYVa_ter + Shopping
. Notifications + Ventilation
* Local Connection H
+ Maintenance
« Traffic/Weather « Power (Solar,
« Access to Service Battery, EV)
1AQ & Energy Symposium 2022 'ﬁ'

Best Practices: Indoor Air Quality

Strategy Best Practices

Building Science Control Layers
Screens

Source Control
Low- and No-Chemical Materials
Whole-House Dehumidification
Whole-House Ventilation

Fresh Air

Spot Ventilation (Kitchen/Baths)

Whole-House Air Filters

High-Capture Filtration
Central Vacuum Cleaners

1AQ & Energy Symposium 2022 'ﬁ

Why Indoor Air Quality: Exposure to Contaminants

Indoor vs. outdoor contaminants on average

2-5 times greater

While Americans Spend
70% of inside their homes

Source: EPA

I1AQ & Energy Symposium 2022 'ﬁ

Smart Home: How — Integrated Systems

Lighting

Control

. H
]
' .
Remote Confrol SN Entry & Motion

Appliances a Detection
Ei .
Temperature f &
Control - 3
Live Vid n
ive Video T oy less Entry At
Streaming Monitoring

Why Indoor Air Quality: Amount of Air Ingested

Contaminants:
* Mold Spores

* Dust Mites

* Dust

* Formaldehyde

* VOCs

* Combustion Ga:
* Soil Gases

Food Water Air

1AQ & Energy Symposium 2022

Why Indoor Air Quality: Evidence of Poor IAQ

“If your child doesn’t use an inhaler,
consider yourself a lucky parent because,

1 in 10 children in the U.S.
suffers from asthma.”

Source: Remarks for Administrator McCarthy, Announcement of Clean Power
Plan, Washington, DC, June 2, 2014

1AQ & Energy Symposium 2022
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ses

w
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Why Indoor Air Quality: Willingness to Pay

At least 80%

of home buyers and
homeowners of all age
groups report they would .
pay more for a healthier
home.

Source: “Green and Healthier Homes: Encouraging
Consumers of all Ages in Sustainable Living,"
Dodge Data & Analytics, 2015

1AQ & Energy Symposium 2022

Best Practices: Resilience

Best Pra

Wildfire Resistance
Flood Resistance
Wind/Impact Resistance
Earthquake Resistance
Disaster Resistance Severe Winter Weather Resistance
High-Performance Home
Natural Comfort
Solar Electric
Solar Hot Water
Post-Disaster Occupancy  Battery Storage

1AQ & Energy Symposium 2022 a —

Zero for Less Recommendations

¢ Identify where you are on the path to Zero Carbon.
* Customize your performance optimization framework
¢ Commit to a plan moving forward from the top down.

* Hire or retain a ‘Home Performance’ expert to value
engineer all design and system decisions.

* Hold trades accountable to high-performance with
certification programs

¢ Transition to User X optimization

I1AQ & Energy Symposium 2022
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Why Indoor Air Quality: Monitoring is Here

REAL-TIME
MEASUREMENTS
o M s e

o e e et o
e s 12 o~

i o gt
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Resilience: Huge Risk

$350+ Billion:

estimated property losses
due to catastrophes in the U.S.
from 2010 to 2019

Source: Tabulated data from Insurance Information Institute

1AQ & Energy Symposium 2022

PRESENTER

703-618-1932

sam@truhomefacts.com

Sam Rashkin | srashkin.con.
Founder | Rotoiig he U Housing

Industry, LLC. =

E 1AQ & Energy Symposium 2022
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