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i SPFA®

History of SPF in Buildings

Late 60’s - Medium Density (agricultural and
industrial)

Mid 70’s - Roofing
- Medium Density (general const.)
- Sealants

Mid 90’s - Low Density (residential) see 19 2007 R

SPF used in construction for more than 50 years
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SepEnt Product Category
Spray Foam Category

Sealant LD MD Roof
Density (Ib/ft3) 06-18| 05-14 | 15-23 | 25-35
Thermal Resistivity (R/in) NR 3.6-45 | 6.2-68 | 6.2-6.8
Air Impermeable Material * > 3.9 >1.0" >1.0"
Integral Air Barrier System v v v
Integral Vapor Retarder v v
Water Resistant v v
Cavity Insulation v v
Continuous Insulation v v v
Roofing v
Structural Improvement v v

Product selection is application and climate dependent
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ssppat  OPFin Residential Buildings
EXPOSED DUCTWORK
INTERIOR UNVENTED CATHEDRALIZED
WALLS ATTICS CEILINGS
ATTIC FLOORS
DOORS &
WINDOWS BAND JOISTS AND SILL
PLATE
EXTERIOR
WALLS
FLOORS
UNVENTED
CRAWLSPACES BELOW GRADE
WALLS
GARAGE BELOW SLAB BASEMENT
CEILINGS FLOOR WALLS

THANE
S oy

iSPFA:

Sealants, LD and MD SPF insulation can be applied in hard to insulate areas
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SapEnt SPF in Commercial Buildings

LOW-SLOPE
DOMED ROOFS ROOFS
EXTERIOR OF /ﬂ“ METAL
WALLS T BUILDINGS
INTERIOR OF FRAME
WALLS Other Applications WALLS
TEMPORARY TANKS AND
STRUCTURES VESSELS

Numerous applications for commercial, industrial and agricultural buildings

R 4
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iSPFA*
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epEAS Basic Chemistry

$SPFA %

* A-Side: Isocyanate

Polymeric methylene diphenyl diisocyanate (pMDI)

Catalysts,
3%

 B-Side or Polyol Flame

Retardants
, 10%

Blowing
Agents, Polyols,
20% 65%

Surfactant
s, 2%

—_

A&B components mixed 1:1 on jobsite to form in-place

Proprietary blend of
additives affect cell

formation and foam
performance




Basic Chemistry

OPEN CELL (ocSPF) CLOSED CELL (ccSPF)

* ~100x expansion ~30x expansion

* 0.51t00.8 lb/ft3(soft) e 1.7-3.5 lb/ft3(rigid)

* R-3.6toR-4.5 perinch (air) * R-5.8to R-6.8 perinch (low-k gas)
*  Moisture permeable *  Moisture semi-impermeable

B-side chemistry controls cell structure (foam type) ‘s;Fk%




Delivery Methods:

fspeat  One-Component Low-Pressure Foam (cans)

ﬁ \ e 6-15 BF/min froth

« Aand B pre-mixed; cured by
contact with ambient moisture

* Low/high expansion

e Air-sealing of small cracks,
gaps and holes

* Non-insulating

Retail DIY or weatherization professional product for air sealing only




Delivery Methods:
fapEat Two-Component Low-Pressure Foam (kits)

e 30-40 BF/minute froth

 Aand B in separate pressurized
- cylinders

* Mechanical mixing

* Insulation and air sealing - small
jobs

Professionally installed product used by weatherization contractors or by
SPF contractors for small jobs or repair work




Delivery Methods:
Two-Component High-Pressure Foam

* 100-500 BF/minute spray
 Aand B in unpressurized drums or totes

e Chemicals heated and pressurized by
proportioner

* Larger insulation jobs and all roofing
applications

e Special training and capital investment

Professionally installed as insulation and roofing (large jobs)

SPF installed by trained and certified installers



Performance:
*@gmmspa
fapEat Texas Three-Home Study

FEATURE CP1 - Control CP2 - High Performance CP3-PV

Attlc Vented Sealed Sealed
R-30 blown fiberglass in
. . N R-28 open cell spray foam  R-28 open cell spray foam
Attic Insulation ceiling plane, Roof deck

, , under roof deck, 2216 SF under roof deck, 2216 SF
radiant barrier, 1979 SF

. , R-15 blown-in fiberglass + R-12 open cell spray foam
Wall Insulation R-13 fiberglass batts _ _ _ ,
R3 insulated sheathing + R4 insulated sheathing

Envelope Leakage 5.84 ACH50 3.64 ACH50 1.95 ACH50

. All loose-fill or batt
Insulation/AB _ LF-FG walls, ocSPF UVA All ocSPF
fiberglass

Duct Leakage 70 CFM25, Qn=0.035 47 CFM25, Qn=0.024 65 CFM25, OQn=0.033

D. Chasar, J. Sherwin, V. vonSchramm, S. Chandra, “ oy
,” DOE Buildings XI Conference, December 2010 JSPFA§



http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-453-10.pdf
http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-453-10.pdf
http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-453-10.pdf
http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-453-10.pdf
http://www.fsec.ucf.edu/en/publications/pdf/FSEC-PF-453-10.pdf
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Seens  Questions?

Contact:

Richard S. Duncan, Ph.D., P.E.
Technical Director

Spray Polyurethane Foam Alliance
3927 Old Lee Highway, #101B
Fairfax, VA 22030

(703) 222-4269
www.sprayfoam.org



http://www.sprayfoam.org/

HP+™ Wall System
BEYOND.High Performance®

- BASF

We create chemistry




HP+™ Building Enclosure Systems

HP+™ \Wall Systems L - BASF

We create chemistry

The HP+ Wall System is part of BASF’s

BEYOND.High Performance® systems-centric approach to
sustainable construction

 Provide durable structural resistance
 Use less wood than traditional construction
« Deliver exceptional energy and cost efficiency




HP+™ Wall Systems — Features and Benefits

- BASF

We create chemistry

Building a Better Barrier:

e Utilizes continuous insulation to reduce thermal
bridging




- BASF

We create chemistry

Building a Better Barrier:
« Advanced framing can reduce lumber content by up to 15%

« Greater durability, 30+% stronger shear without wood sheathing
which results in another 15% reduction in lumber




HP+™ Wall Systems — Features and Benefits

0 - BASF

We create chemistry

Take Control:

* Closed cell spray foam provides shear strength for wall
« High performance in a single application

* Reduces condensation potential, improves moisture management




HP+™ Wall System — Walltite HP -
O -BASF

We create chemistry

Closed Cell Spray Foam:
« Strength comes from high compressive and tensile values
« Spray foam “glues” building components together
« Engineering requires 1 72" minimum of spray foam
= 27 cavity available for additional insulation




HP+™ Wall Systems — Features and Benefits

O -BASF

We create chemistry

Building a Better Barrier:

* Higher thermal performance in a standard dimension wall
cavity

« Upto R-34in 2"x4” construction

 Low HERS rating




Roofing Applications -
O - BASF

We create chemistry

Design considerations

* Vented or Unvented

* Open Cell or Closed Cell

« All foam or Combination System
Ensure code compliance




- BASF

We create chemistry

Duct insulation
* Insulates and air seals in single application
« Code compliant 2009-2015 IRC Section M1601.3




HP+™ Wall System

: - _
BEYOND.High Performance BASF

We create chemistry

Thank you for your time

For additional information come see us at
Booth #113




Innovation Overview

.

1
MentageHorneS Setting the standard

CORPORATION



Profile of Meritage Homes

8t largest U.S. homebuilder by 2014 closings
9 states, 21 markets, 229 communities
Headquartered in Scottsdale, AZ

e NYSE: MTH since 1996 ($1.5B market cap)
Leader in energy-efficient homebuilding

Move-up buyers primarily (<25% first time &
active adult)

Best-in-class strategic market research

2014 Home Closing Rev%lgue by State ($Millions)

2%

N
$49
2%

NC

2014 Stats:

* 5,862 homes closed
* $2.1B home closing revenue
* 5$365,000 ASP

* S1.9B real estate assets

* 30,295 lots owned or controlled




The Mother of Invention

Single-family building permits
Three-month average, seasonally adjusted

- 20
= In millions ]

18

12

0.8

04

01 02 03 04 05 06 'O7 '08 '09 '10
Data: Haver Analytics/Commetce Dept.

OOOOOOOOOOO



Customer Priorities

* Location
* Floor Plan

* Price

°7?




Why do we build Better?

(Hilton’s Two ‘CR Rules’)

VALUIE

OOOOOOOOOOO



Sustainable Sustainability

* Creating Value to Consumers
* Creating Value to Utilities

* Creating value to the US

* Extracting Value

— Builders
— Buyers
— Banks
— Utilities

— Economy

!!!!!!!!!!!



How do typical customers buy a home?




Progressing along the scale

MOST LIKELY Features in Typical Single-familyHome in 2014

(1=Not at all likely, 5=very likely; avg. rating)

Walk-in closet in master bedroom
Low-e windows

Laundry room

Great room

Energy-Star rated appliances
Programmable thermostat
Energy-Star rated windows
9'feet+ 1st Floor Ceilings

2-car garage

Double sink in kitchen

Granite countertops in kitchen
Central Island in kitchen
Bathroom linen closet

Front porch

Private toilet compartment
Exterior lighting

Patio

Insulation higher than required by code

Source: NAHB EcHP Group. HMI Survey, December 2013,

4.9
4.8
4.8
4.7
4.5
4.5
4.5
4.5
4.4
4.3
4.3
4.3
4.2
4.2
4.2
4.2
4.1
4.1

47


http://bldr-media.com/portal/wts/ccmcjx2euQi6efmyDLiMjkzLmPsrocd

Consumer Choice drives change

Rate the importance of the following
when purchasing your next home:

Single Family Detached
Better Home Layout

Energy Efficient Home

Larger Private Yard

48



Consumer Focus

TOP 5 REASONS TO BUY GREEN HOME / MAKE GREEN IMPROVEMENTS TO HOME

Cost savings on power and
heating

94%

Reduced use of water

Reduce the impact | have on
the environment

Improved air quality in home

Increase the value of your
home

@ 2009 J.D. Power and Associates,
11 ‘TheM:Graw-ﬁﬂOormmres,lm L

All Rights Reserved. ‘JAND ASSOCIATESE

mHomes

CORPORATION
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i)

ENERGY STAR

81%

say higher energy efficiency would cause them to
choose one new home over another.



i)

ENERGY STAR

think energy-efficient homes are healthier homes.



Valuing E(nergy)

Meritage
ENERGY PERFORMANCE RATING ENERGY SAVING FEATURES

.
The Sﬂlldﬂ 4032 More Salar: We use a befier solar platform thot produces over fourdimss mare ensrgy, ond odvancsd
feahsres that heat your watsr, heat and cool your oir, manogs fresh air, and ollow remabe energy
managem=nt from anywhere in the word through a computer or smart phone.

HOW THIS SCORE I5 DETERMINED.

More Health: We include EPA Indoar Air plus features such as low WOUC paints and finishes, beser home
air filiration and circulation, a fresh oir monogement system, ond odvanced thermosiots. The result is
reduced pollufion, ollergens, ond dirt which make your home more comfortable, cleaner ond besier for the
while famihy.

Homa Encegy Rafing System, or simply HERS, is o scoring sysiem
st by the Rasidenfiol Enangy Servicas Matwork [RESMET] fo
measurs a homa's energy afficiency and delerming i it maats
EMERGY STAR guidclings. Tha lowar tha HERS Index, tha mora
snargy officiant o home i More Comfort: We uzs indusiny leading spray foom insulofion which s=als the building twentyfive imes
|be=tier than standard insuloficn, reducing leaks, drofts, and wostsd =nengy. It will also make: the home

quieter, mone comfortable, and cleaner.

This home exceeds
ENERGY STAR® Guidelines. 59

More Sustamability: 'We include EPA WassrSense foucets, showers, toilets, imigation controllers,
and EMERGY STAR Appliances, reducing your woler consumpficn by 50%, with no socrifice in lifestyls

or parfarmancs.

Plan Salida 4032
Living Area 2,246 sq i More Savings: With on unprecedented level of enengy efficiancy throughaut our homes, cur total
HERS score in this community is as low as XX, reducing home energy consempfion by vp o XX% in
HERS Score these homes.
[Home Energy Rading] £ o
= 55% “ Energy performance for
50
f:lm‘l'hly ” ¥115/ma. This Meritage home performs ata

I} HERS score of 59. This equates o @
55% energy use reduction compared
o a typical new home.

5 Years: >$7,000
10 Years: >$15,000

' 20 Years: >$37,000 .. smsmmsoninn B
30 Years: >$55’000 S e L e S L T TR R SRS S TR S

in home energy bills?

Additional available income for the family lﬁi\t:g‘eHomes*

CORPORATION




Residential Green and Energy Efficient Addendum

Cliant File #: Appraizal File #
Residential Green and Energy Efficient
" — ||‘ Addendum
Fﬁ M 3 - i Cliant
Ex : ~ 'ﬂ“I RE]](J['T_"'- Subject Proparty:
" | Form 820034 City: Stete: Jip:
‘4 " 3 Additionsl rezcurces to aid in the velustion of gresn properties and the complstion of thiz form can be fowund st
K ) Hitp:/  www . appraizalinatitute. ord/ education, green_energy _addendum.ss
ENERGY EFFICIENT ITEMS
The following items are conzidered within the sppraized value of the subjact proparty:
BN _ C Fiberglazs Blown-In 0 Foam Inzulation O Callulo=g O Fiberglaze Batt Inzulstion | R-Valus:
‘ Insulation
O Othar (Dezcriba): O Waillz
O Ba=amant Inzulation (Dezerbe): [ Ceiling
O Floor Inzulstion (Desciba): O Floor
- B AT C Reclaimed Water Syztem (Explain): — e . i .
/ L7711l Watsr Efficiency O Cigtern - Size: Gallonz | Location:
= 2 O Rain Bamels - #: O Rain Bamel: Provide Imigation
! O ENERGY — — - O Dowbla Pana | — —
O Low E P .
= Windows STARE e 1 High Impact | O Starm = Teoks Fane | — Tinied O Salar Shede
Day Lighting L Sheylights - - SolarTubes - | — o ERGY STAR Light Fotures | I Other (Explain):
sy, - Gl ENERGY STAR Appliancas: Watsr Baatar - —
e e s , ) R Appdiance Enargy Sourca:
R Yo L‘f'j ’ Appliances O Renga/Top O Dishwashar 1 Solar = Propans —~ Bactic T Natural Gas
ke =S 3 i | klgss i - a - - -
U r_’ 3{’ C Refgarstor O Other: _;rir;..la (Urﬁ[:llrnanl:l_ D Other (Dezcribe):
"'_._~.,i‘_ I HVAC [Describa O High Efficiency HWAC - SEER: T Hest Pump O Tharmostst Conirallars 1 Pes=sive Salar
— 45 in Comments Area) | T Programmable Tharmestat 1 Wind | Radiant Fleor Heat  Gaothemnal
i
%f \ [ ENERGY STAR Home [ Indoor Air PLUS Package
|5 - Energy Rating O HPwES {Home Parformance with EMERGY STAR) O Enargy Racovery Ventilator Unit
:{ . -t | - 5.
i ﬂ L R — O Dther (Dezcriba): = CortiFoation Attached
& 8 T ; T - - . - - m—g—-J.meES

i{’d CORPORATION 53



Average U.S. Homeowner Costs
2007-2008

Property Homeowners
3
Tax? Insurance

!!!!!!!!!!!




SAVE Act:
Sensible Accounting to Value Energy

* Senate Bill 1737
* Bipartisan Support

> Monetizes reduced cost of operation
— Buyer Awareness
— Offset Increased Cost to Builder
— Opportunity to reduce $1.2B in annual waste

— 83,000 jobs

M%Homes*

CORPORATION
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Standard Features Included
e — at Competitive Prices

8 it e i ettoser Looking for a good reason to buy a Meritage home? Here are several.

3. 7P Py b Ve B B WO
4. Conciored 2% 1asied wih Y

) . ENERCY STAL complate water management vysten
5. Danppeac! Bavier on Delow-3roie COROWE jew deem wh)
5. Oroin dope oo miwior of bare

7. Skpud grading o spadar doinage

TR ————

9

- Window bading
19, Malgwemsrion naiecl bet nd S and howan

ENERCY STAR complets beatag and cocling syshem
11, Msmm 200 14 HVAC

13, Jechd nadated duch

13, [wrp dects

T4, ANZ/AS-RAZ 63 2 racharicd Yudvor reagpanest yiwn
15. Msimm NIV 3 HVAC Shaton

Addincnal snsrgy-afficiest and skandard featres
15, nchpencast repeciana 3 g

17, ENEROY STAR cpplcaan

19 CRiaghag

19. Advarced pmgoenctis hemass

23, Wit eftcient foecets and howe heoct

21, Ouchxioied odets

22. Wachersrsing ingarice commier

23, mgcs ot wux

2. PO phmiing

25, Lowdo-owo VOO nawich, pash, #om and e
25, HIERIT fumtd d s wd

T, ACCAnorect ang meersd dect and mplaee yere
4. Opsancl L2D ightng

29, Rw e d corcomie S

| Optcnal Nexka hons ensrgy monitoring asd control
33, Hana bricge

31. Hone aypod ond ceadtcl

32, rhwfntox wides Ines

33, Agptarce ncchie

34, RBanch rosioring condal oo lopbp, iobiel or aner phore
5. Hone ssegy roscpement Parrcts!
Optonal Edho® selar rysten

34, Zotr vl parelifor samgy poducion

T, tolirwane hacker A
35, tobircoatwi canler

'S
P e ——— MemgeHom Setting the standard for energy-efficient homes™

. 9
E'il' Energy-efficient features are standard in every home; m}{ e
" entire system designed to maximize energy efficiency TERTINATER 5



Challenges

* Cost / Benefit
~ =+ Consumer Awareness
.. * Green Washing

| ~ * Transactional




Meritage Green v.4 2014 - UPDATE

/\k

r s
Merll'age
Homes

CORPORATION

- Changes

Meritage Innovation Standards - Clarifications

* Refinement

Edition 3
Issue Date g/1 5/14
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Item

Bssumption

MNotes

Exterior finterior Temperature

Per climate zone

Wall Insulation Type

Open Cell Foam

Model to min R per inch of all manufacturers used

Wall Insulation Method

35" min

3.5" nominal fill in 2x4.

Atfic Insulaticn Type

Open Cell Foam

Model to min R per inch of all manufacturers used

Attic Insulaticn Methiod R-18 to R-30 Encapsulated over top chord of truss
Quality of Insulation Install Grade 1 Expandable foam seals all woids
Air Infiliration Rate 0.15 MACH or less Per market achieved ACHESD results
Duct Inputs (Duct Gains) BIA Conditioned Attic
Attic Volume Count it Add to livable volume below
Cuct Leakage A% Max (0% to outside) Consider Air Handler sealing.
Cuct Insulation R-4.2 max To prevent condensation
Window Performance

U-Value 0.35 or lower Exception: Colorads - 0.30 or lower

SHGC 0.23 or lower Exception: Colorado - 0.34 or lower
Lighting 100% CFL's Exposed decorative candle bulbs can be excluded
Return Air Filters MERV B Size return plenum and fan hp accordingly {to account for flow restriction)
Fresh A Filters MERV B Must be easily accessile for homeownsr
Heating 0% AFUE furnace Min Electric Heat Pump is best practice (Review by community & Climate Zone)
Equipment 14 SEER Min
Air Cycling fes Variable Speed Furnaces encouraged, but not required.
Cwer Cycling fes CQwercycle 240 seconds after cooling or heating call (Tstat control)
Ventilation fes Per ASHRAE 2010 62.2
Fresh Air Intake Location Below Foof Line Pull fresh air from sidewall, eave or other overhang

VWith damper. Setfo » 2x ASHRAE 622 contmuous, smart control to
Fresh Air Intake Size Sized to home achieve 82.2 daily volume
Use Air Cycling

Crehurmidification dehumidification on fresh ar. | T-Stat with humidity control, for Hot'Humid climate zones 1
Lifestyle Assumptions Standard Assumgtions Per ACCA Manual J
Exposure Worst Case Per ACCA Manual J
Jump Ducts or Transfer Grilles | Yes. All rooms with doors Ensure Proper Size for <3pa pressure differential
Dedicated retum in master fes
Intenior Finish 172" Drywall
Exterior Finish Division Specific Account for Foam sheathing, if apphcable.
Firegiaces No open Srehoes All combustion air must be extemally supplied. "Exception: |sokem with

dampered combustion air and motorized e-damper flus.




How do customers make Better
choices?

OOOOOOOOOOO




GET MORE

Nﬁ'ta\qg‘eHomeS'

CORPORATION




BE HEALTHY




LIVE BETTER




Lessons Learned

Builder Sophistication
— Cost / Benefit

— Assured directs / Unsure returns
— Business Strategies / Rebates
— Warranty

* Buyer Sophistication
— Temporal Discount
— Total Cost of Ownership

— “Nothing is wrong”

* Industry Sophistication

— Appraisal

— Underwriting mHomeS‘

CORPORATION




Proactive Education

mHomes

CORPORATION



Advanced Ventilation (Hot/Humid)

* Reduced Sensible (windows, lights, insulation, attic)
* Worse w/ HRV / ERVs

* ASHRE 62.2 Latent

* Short cycle AC calls / low dehumidification

* High operating cost of dehumidifiers

* Energy efficient HVAC / Long duty calls =
multispeed and advanced controls

IIIIIIIIIII




People choose Better

* Cost

Comfort

Clean

Builder Partner

IIIIIIIIIII



Questions?



Thank you!

Meritage Homes

www.MeritageHomes.com

OOOOOOOOOOO




Stephen Davis

Director of building Science
Quadrant Urethane lTechnologies

972-767-9663 | sd@quadfoam.com



Quadrant Chemical Corp.
B A’ ) £t '@_r ;.‘ '!;"f!i? \\ H iﬂ\"l[
S @R

* 40 year old company founded by 3 Veterans
* Based in Texas
* Supply items for the construction, automotive,

aerospace, cosmetics, and electronics industries
« ISO 9001-2008 Manufacturing Facility

w)
4 -~




Technologies

e w 'R

* Manufacturers of QuadFoam spray polyurethane
products

* Full suite of open and closed cell spray foam

* Manufacturer ZERO flame spread open cell spray
foam

* Launching a next generation closed cell spray foam
with 4™ generation blowing agent

gy




How SPF Benefits Raters

Y .

* Excellent at providing Performance Path evaluations
for your clients

* Quicker inspections
* Superior infiltration control means a tighter house

* Opportunity to work with HVAC Contractor to reduce

<$\
o M ..'
] yj
a |

tonnage

R Ul mneTeclmoIogies
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How SPF Beneflts Bullders

R — ‘
» Excellent performance add-on at design phase

* Superior infiltration control means a tighter and more
comfortable house

 Reduced callbacks and claims for hot/cold rooms
* Opportunity to reduce HVAC tonnage
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How SPF Benefits Ut111t1es
- / A.cfxmwmn.,

* Superior R-Value and infiltration control means a
tighter and more efficient house

* A tighter efficient house equates to lower utility bills

* Installed for the life of the building meaning no
drooping, sagging, or settling

* Reduces demand for the life of the building
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Additional Resources
Bl Ve Bl IF §F

. SPFA Technical Documents: www.sprayfoam.org

* Spray Foam Coalition: www.whysprayfoam.org

* Meritage Homes: www.MeritageHomes.com

* BASEF: www.polyurethanes.basf.us

* Quadrant Urethane Technologies:
www.QuadFoam.com

o NreTAEEE T TR 000


http://www.sprayfoam.org/
http://www.whysprayfoam.org/
http://www.meritagehomes.com/
http://www.polyurethanes.basf.us/
http://www.quadfoam.com/

ON BEHALF OF JUSTIN, RICK,
BRIAN, C.R. AND MYSELF . ..

THANK YOU!



