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Goals

Ouitline the need for energy’ consevauon

[DISCUSS! parameters affecting energy.
CONSERNalieN

Propesal and discussion new: more
eguitanle metrc

Comments/inpui



Energy Today and Into the
Future

PErCEption: Shert 6nf ERErgy.

\Worse yet, supplies, decreasing

Cost e Increasing

40% consumed By pulldings

Eavoralle: predisposition; to; Consernation




Drivers

35S

Desire/Demand 1o CONSERE ENENRGY. $5
x Den't care hew: just consernve

rechnicall Knew-now.
x \We have the technelegy.

We' have: the materials



What IS hoelding us back

35S

Antiguated 50 yir old metrc that adadresses
single dinension’ of heat transter

O K InRiuially,
Inadeguate teday



Additional Barriers

Fack ol plan

x lRsulation air moisture: ISSUEs
Use off code: to fix all that ails; us

Direction

s Rudderless ship
Competitors leoking| afiter selfi interest



The Game Is Changing

Buillding science

s Vaterals changed

s PErfermance changed
The market

s Fheway we: live
s [fhe way we buila



There 1s a Reason

DIsclarmer

Fhere IS something lacking

x References to:
Real R value
Performing R value
Real perormance



AIlr Tightness

NUMErous; references of airr tightness and
eneragy: efficiency: relationship

s |[ECC hearnngs

s \/arious, manulacturers
= Buildingl scientists

= DOE

s Anecdotal evidence

Lacking hard data te suppert claims



Alr Tightness cont’d

Effiective energy: consenvauon; venicle but
N0 credit, even Rescheck net recognizing
it Whiler others do.

Bullders practice it bl not creditea

Manufacturers have the knew-now: but
ack Incentive

Designers/Consumers;desire it but den't
KIOW, oW te) get: there

Code Is slewly reacting withoeut an ever all
plan or direction and unenfercahle




Modeling Data

Medeled en Remibesign

3 hemes built

o — to IRC

= - te Viodell Eneray. code
= - 1o IRC but airthight



Ailr Leakage Control:
Superior Results - Heating

—&— Standard Construction|—

—#— Premium Packages

‘\‘/A\ —a— Improved Air Leakage
T~ N

North American City

In all cities, it was found to be more
effective to control air leakage than to
increase R-Value.



Ailr Leakage Control:
Superior Results - Cooling

—e— Standard Construction

- —&— Premium Package

—aA— Improved Air Leakage
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The results of this study have been
verified using results from the
field.



[Home SpPecs.

W stery heme
NGO garage

Conditioned fleor area: 2,500 s@.fit (eaually distributed
over 1t & 214 floor)

Eoundation: unheated slab foundation

Infiltratien rate: 0.1ACH @ naturall pressure

Baseline heme design:
s R-43 wall
x R=-30 celling (vented! attic)



[Home SpPecs.

Orientation: Eront facing; Seuin

Window: area (U-value: 0.57, SHEC:0.25):
= Front: 100 sq@.fi.

x Rear: 100 sq|.ft.

= Right: 50 s@.fi.

= Left: 50 sq.ft.

EqUIpment: efficiency:
x Furnace @ 92 AEUE
s A/C @ 13 SEER




15t Set of Data;

Enerqy.savings @ 0. LACH [atVs.
Varety:or hignRer mpilitration. ratées

ACroSSs e colnbry

= ViVt = Villior By
Al iaiilitration. rate upitys set at natural pressure



Boston, MA

0.4

Infiltration rate




Seattle, WA

0.4

Infiltration Rate




Chicago, IL

0.4

Infiltration Rate




St.Louise, MO

0.4

Infiltration Rate




Denver, CO

0.4

Infiltration Rate




Houston, TX

04

Infiltration Rate




Orlando FL

0.4

Infiltration Rate




Pheonix, AZ

04

Infiltration Rate




219 Sot of Pata;

R valtes required toe.equal enerqy;
perorIance o Hgter: 10/1es 1
Breviols exaniples

afltration. rate Vs, tiie basellieé
desigr (O TACH gt & R=1.35 Wall &

RS0 . celling).




Boston, MA

B Wall R-value

| Ceiling R-value

0.3 0.4 0.5

Equivalent R at different infiltration rate




Seattle, WA

B Wall R-value

B Ceiling R-value

0.3 0.4 0.5

Equivalent Rat different infiltration rate




Chicago, IL

m Wall R-value
B Ceiling R-value

0.3 0.4 0.5

Equivalent Rat different infiltration rate




St.Louise, MO

B Wall R-value

B Ceiling R-value

0.3 0.4 0.5

Equivalent Rat different infiltration rate




Denver, CO

m Wall R-value

m Ceiling R-value

0.3 0.4 0.5

Equivaent Rat different infiltration rate




Houston, TX

B Wall R-value
B Ceiling R-value

0.3 0.4 0.5

Equivalent Rat different infiltration rate




Orlando FL

m Wall R-value
m Ceiling R-value

0.3 0.4 0.5

Equivalent R at different infiltration rate




Pheonix, AZ

B Wall R-value

B Ceiling R-value

0.3 0.4 0.5

Equivalent R at different infiltration rate




Observations

IHeating deminant regiens shew: mere
SaVvings than coeling dominant regiens:

RAvalues: have much smalley effect on
enengy. consumption thantinflration

Reguired R-values: in driy climates reduced

Reguired R-valtes; inrhumid clinmates
Increased.

Latent Heat/IHumidity/iVieisture: hoeld
commanding rele In energy: conservanon



Other opportuRIties te; conserve
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2x6 Framed Wall
thermal bridging

& heat flow
] L
—

J > .*

( ! = siding
simple clear wall ( sheathing
R-value R-value P batt + framing

1= 4
.

\!/

through P drywall
studspace T —

=
==

——

warm interior cold exterior

2x4 with Exterior Insulation

window

Solution: exterior insula epening

simple —>
R-value
through
studspace

clear wall R- drywall

value = same batt + framing
i extruded insulation
as nominal

siding
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R-value Comparison
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i e e are et afinn ie et el

Adding studspace insulation is not helpful!

Seta
16.2
I |
15 — | |
3 Ravg (steel framing) 14.0 I :
=) 12.1 | | | l
E = I | | I |
i : | | | I
~ 10 | : ' | ' ;
E : ! : | : I
g | | | I 1
- : | | 77
2 I , 72 !
2 | 66 v 47 %
55 %
5 E E E
0

2x4@16" R-11 batt 2x4@16" R-13 batt 2x4@16" R-15 batt
Wall Configuration (Stud Size and Spacing and Cavity Insulation R-value)



Impact of Insulating Sheathing
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Internal Stack Effect &

Insulation
e Gaps in batt insulation  Qutside

on both sides : j
*\Wrinkles inevitable rlotalr = “ght

— Air gaps

Cold air = heavy Inside
Common problem



Steel studs are even “better”

o Gaps In batt
Insulation on
both sides

ehard to fill steel
studs

AlIr gaps

Cold air = heavy Cold
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R-Value in the Real World
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Summary.

Heat transter

= Conductance
R-value

a Radration
emissivity
s Convection
Alr/awindl moeyvement

a Vass transter
moisture



REMA

insulatior [Materal | Materal | Material Material
n =) Moisture: | Ajr BREMA
emissivity |AIITUSION I Permeance |factor

Glass XQ Yg Z09 REMAQ
filber

Cellulose | Xc Yc ZC REMAGC
D) Xl Yl Z) REMAI
PU Xp Yp Z REMAP
EXP Xe Ye Ze REMAe




Consideration

[Heat transtiery parameters neasuranie
s R-value, conductance

a Radiation, emissiviity/

s Efifect of convection
Meisture/Rumiaity,

x Complicated, many: vamhanles

» Lack off adeguate moedeling teols



Proposal

Faunch a study’ ter guantiiy/ and define the
elatieRship Between R=value, alF tightness
and energy’ consernvation

s Dififerent materals

s Dififerent asseminlies

s Different climates

Alrready behind,, further delay makes it just
that much harder




Plan

Use: the newly  acquired data: hank to
Create a more aceurate themmal
PErfiermance determination; teol.



Concept

Create a hlended metric/index for
lstlation: teraugument curent antiguated
R-value

a |ncerporate air tightness, cenductive and
CONVECHIVE Property It single numiber

Concept not nevel (Canadian Window
rating| toel — CSA A440)



Challenge

Needs 1o 9e simple and accurate

s Easy to use by bullding officials, Industry,
faters and consumers

= Prescriptive
Jlable; fiormat

x Must require: minimumi change



Thermal Index

Stated Code R-value

Influence of
temperature
and thermal
bridges
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Code Base
Thermal
Index Curve

Influence of airflow
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Exterior Temperature (°F)

©2007 Building Science Corparation




Thermal Index

Stated Code R-value
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Influence of
temperature &
thermal bridges
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Stated Code Conductance
|

150

Exterior Temperature

Thermal Conductance




Influence of temperature !«’
(increased ternal /
convection & radiation) ff

Influence of
airleakage

Influence of
thermal bridges

p Exterior

Heat Flow

150" Temperature




The Ultimate Challenge

Promote and gain acceptance vy the
Industrny (designers;, bullders;, lraters;
manuiacturers) and: puklic

Standardize
Intreduce: Inte the code



Next Steps?

ldentity prejects for petental researchrand
similar appreaches ini state coaes; (g
Michigan,, Califernia)

Bring teams; tegether as; stakenelder
greups, BuUIlldiconsSEnsUsS

|dentify eppesition and enptain Buy-in
PURIISAIand promete research

Create timeline proeject, Inmplementation
Into the code



Summary.

Stipperted and justified therneed for a
REW. Impreved thermallmetrc

Propoesed’ a concept
Propesed a road map



Comments?
Sliggestions?
Questions?
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