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Why should you care about residential energy efficiency?
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* Funded by the Department of Energy

* 10 industry/research teams, 4 labs

o Lead by private companies, universities, and
consulting firms

o Team members include industry experts, utilities,
manufacturers, research centers, builders, remodeling
contractors, community organizations,

 Managed by the National Renewable Energy Lab

* Focus on building/retrofitting highly energy
efficient homes
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Government-As-A-System

ENERGY
STAR:

Recognizes
Builders Who
Deliver
Significantly
Above Code
Performance

Builders

Building Challenge:
America: Recognizes

Develops New Leading Builders

Innovations and Applying Proven

Best Practices Innovations and
Best Practices
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Multi-Scale
Systems Integration Research

ePerformance S

Validation Integration eImplementation
. *\Whole-House eCost-At-Scale

eRisk Assessment Validation

SM

U.S. Department of Energy
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General Non-Energy Requirements

* Cost effective

o Marketable to the general public

o Comparable in price to other homes in the area
* Healthy

o Keep workers and homeowners free from sickness
* Durable

o Moisture damage resistant
o Quality construction
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Research Topics Include

* Space Conditioning * Enclosures
o Ventilation — Moisture Management
o Heat Pumps — Foundations
o Distribution — Advanced wall systems
o Multifamily — Masonry retrofits
o Combination units — Windows
o New Technologies — Roof/Attic

* Hot Water Heating * Implementation
o Heat Pump Water Heaters — Connection to training
o Multifamily — Interaction with deployment
o Distribution programs

e Automated Home Energy — Relation to other programs

Management * Analysis Methods/Tools
o Technical barriers — Residential Simulation Accuracy
o Controls — Benchmarking
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Hot Topics — Field Testing Best Practice

NREL Buildings Research ::NREL

Field Test Best Practices

A Resource for Practical Residential Building Science

Home  About Field Test: Start to Finish  Building Components & Systems  Measurement & Instrumentation | [ Search ]

The Field Test Best Practices site is a collection of best
practices and lessons learned from the U.S. Department

Leakage and of Energy's (DOE) Building America program.

Infiltration

Lo 0On this website, you will find detailed guidance on:

Lighting Level )
Measurement Planning for your field test

Conducting a field test

: . Choosing, testing, and installing components
Air Flow Measurement :‘Ilt;:sl::ment Selectirjg equipment and knowing when and how
Learn how to measure the air distribution in a house to use It

and what instruments to use in each case.

Get started by browsing the topics below.

Related Links Field Test: Start to Finish » Building Components & Measurement &

NREL Buildings Research » « Field Test Planning Systems » Instrumentation »
EEREE,'.,:E;LT:;ZE_,\;Etci:neﬂ,r, + Field Test Execution s Envelope s Leakage and Infiltration
rec_luc_e energy consumption in ¢ Research Questions e« Electric Water Heaters s Temperature Measurement
buildings. + Role of Building Simulation in s Gas Furnaces e Humidity

National Residential Field Testing « Hydronic and Radiant + Fluid Flow
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Hot Topics — Heat Pump Water Heaters

« HPWH technology will save source energy in any region of the U.S. when
replacing an electric resistance water heater.

« Energy savings is location dependent, but positive in all climate zones.

Energy Saved (kKWWh)
5000

Annual Source Energy Savings

HPWH vs. Electric Resistance WH -
: Conditioned | Unconditioned
Location
Space Space L
Houston, TX* 64% 53%
Atlanta, GA 52% 44% .
Chicago, IL 39% 25%

Helena, MT 30% 17%
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Hot Topics — Space Conditioning for Low Load Homes

Retum __| Supply
i

FAM COIL

"

CONDENSING EVAPORATOR
UNIT (Flate Heat -
Exchanger)

RADIANT DISTRIBUTION
{Tubing In Slab Fioor)

e . ™ i o e

= SRl

Mini-Split Heat Pumps Radiant Floor Cooling
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Building America Products: Guidelines

I If ducts appear to be well-sealed and msulated,
[::] farther efforts may not be cost-effective.

Gtsfeﬂ the home and duct system for significant risks: Risks may include, but m’e\

2. Apply mastic directly to the collar not hmited to:
. g — . Structural problems
IbESt mehCEJ but Dphﬂnaﬂ. * Exposed or knob-and-tube wiring

- Severe water or mold problems

- Severe insect or redent infestations
. Asbestos |or asbestos-like material)
. Other toxic materials

Erratic or dangerous occupants
Ococupants with health conditions who may be sensitive to work
being performed

3. Slide the inner flex liner over the collar to
embed into mastic.

Ifsignificant rishs are not present:

DO NOT PROCEED WITH WORK

{ If significant rizks are present:

Assess accessibility of the duct system. If ducts are not accessible, conventional sealing
and insulating may not be possible. See page 13.

k

Conduct combustion safety testing. If combustion safety tests fail, notify the
owner/occupants and do not conduct sealing until 135ues have been comected and retested. E T4
See page 14.

4. Secure with a compression band (draw
band, zip tie) owver the collar.

¥

Check the air handler flow. Determine proper aw flow range for the air handler. If air
flow through an air handler 15 below safe operating levels, do not seal or msulate ducts on [z
that system until issue has been corrected and retested. See page 18.

[

Duct leakage testing foptional). Conduct leakage tests if appropnate to
quantify and identify leaks. See page 19.

asd

5. Apply additional mastic to seal the seam
between the inner liner and collar.

&

-
Develop work plan, Detenmine the scope of work; identify accessible ducts with hagh
leakage areas. See page 21.

:

Seal ducts. Using mastic and'or tape, as appropriate, seal all accessible ducts. Focus on
leaks outside of the condihoned space and near the air handler wmt. See page 22.

Inzulate ducts. When mastic has set, insulate accessible, uninsulated ducts as appropriate.
Focus insulation efforts on ducts outside the conditioned space. See page 37.

Tart amté  Dardrrmn mmmahoetinem safate amd Aare fneks fn aremrs e Fn i b s -1

6. Pull the insulation back over the inner
liner and secure this joint with another
compression band.
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Technical Reports

Building America Products
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Energy Savings
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Buildi :
uilding America Products: Case Studies

rgy House. Windermere, FL

se Study: Cpol Enel

Building America Efficient golutions for Hew Homes Ca

KEY EMERGY _EFFICIENCY
MEASURES

HVALC:

. Two high-SEER fpo-ion Aif-S0Urce
_1B SEER. 2.2 HSPF

heat pumps.
. Existing ducts resealed and placed

in conditioned onyented atic. Both

" e |t Bigur-in flergiass Insulalie? wias adged o e waks win min rnal damane

air-handers \ocated o imeno? -

Siosets. Duct \aakage to outside is {0 e exising nome. Rughit: & oead-call spray foam \ngulation wWas apphied
N g direcdly to e oot geck 10 creagte 3 non-yented . Ciosed-ced foam was s

apphed ip the: pand jolet eI

negligie.
. Copmpact high _eficiency whale-
house ventilation system with S arned
negrated deumidibeation. ssons Leam ed
. Two 50-gaion heat pump water spaling brick venees covered walls czm be done
heaters replacing Wo electric i : yipal distorbance O jnterior surfaces
resistance tnks. Each unit is ever, oty stud bay cHvites can be sccessed m
jocated close to hot water uses o i . partition 1ees, 3-stod cmﬁs.anﬂhes\n'lyblmd
reduce distribution {ime and wasted areas yemail inaccessible. ;
water.
» Perforoung 2 comprelensive epergy audit pefore wok pegins is
critical t0 understanding emeTEy WEeS and selecting improved
specificadons. Aualyzing the ALK -ements against
Envelope: fhe cost and practicality of applicaien can yield muiqne
. R-20 closed-cell spraY polyurethane appormmities. o
foaem insulation 9 attic \_unvenned,l . Achieving very significant energy SEVIDES (50% i this case) CAL ey u%'go;'&-) 11, i
. Blown-n fiberghass insulation added he abtained through relarvely ymobtrusive methods. ® %f'» thy, Uiy 4 iy,
o walll cavities L . Sty g, o Zeyy, Un oy b
) ) . A.hgnmgﬂnzmmhmddmelopmm gualswf\he;pensor,m L L P
B 3‘{‘""9"3‘3;':“6‘”"4‘ 'f‘"“d windows this case the efficacy of blowing addill imsulation iow alred ey,
-0.28, SHGC =021 euated weall coviies, with (8 n interest of e
not count oL research

- T-Q‘lﬂ\f'seibﬂ fouse, ACHE0 = 25

Lighting, Appliances,

and Other:

- 75% i_high&fﬁ'l-::lcﬂ lighting package

. ENERGY oTAR™ appliances

. Wariable speed pool pump

For more informaton lease visit iy,

. [Pt g Left Tothe naked eve. o alr 5ealing protiems are apparent. RigIE “aty e,
" camera diagnostic expoeeh signicant 3 lgakage around N2 BOOFS, KT gy
d incressing Enamy COSS. g ["I W; Sy, ey,
g
e

Secreasing the cantort of e hiome !

[ epamTHMENT o
EH ERGY EERE Information Center For information an L
1-B7T-EEREANFO (1-677-337-2463) st buildingamerica.gov.
eere. eNagy-§ Firformationcenter The website ‘contains expanded cas5e
shudh fechnical reports. and best

Energy Efficiency &
Pulbslication # and date practices guides.
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Other Outreach Avenues

e Website
e Webinars

Buitg;,

9 Soi
d"“aﬁan enge
Reiy

* Presentations / -

Insulation Location Choices

e Ly

* Retrofits: interior insulation is often the only
available option

at drg,
ity ’-’Omm’:ama”? redy
' Safgp, ang ';e annyg,
Urabiyy,
i

Natig, ) /
naj y,
Databa se, ®aSirag

Internally Insulated Externally Insulated Basement Insulated in  Basement Insulated Both
Basement Basement the Middle Externally and Internally
Building
Science Hybrid Foundation Retrofits 5
Corporation
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Question for you:

How would you share such vast knowledge with
the relevant industry?
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Residential Buildings:

A U Ind \ Uniaue G :

e Technical Journals (ex: American Society of Heating,
Refrigeration and Air-conditioning Engineers Journal —
ASHRAE Journal)

* Trade Journals (ex: Home Energy Magazine)
* Trade websites (ex: GreenBuildingAdvisor.com)
 Trade magazines (ex: Energy Design Update)

* High profile media (ex: HGTV)
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http:GreenBuildingAdvisor.com

Take Advantage of Your Opportunity!

Gloszary  Store  Contact Us

Product Stratogios
Guide &Dotcils QA

[ S5

White Crawl Space Liner Actual Thickness, Gat more plastic Free Shipping over 5200 Madz in USA =
Crawlspace to Bazement Expand Your Living 8pace and Increase the Valve of Your Home -

Colorads Crawl Space Crawlspace Moisture Control Experts Fres Inspections and Estimates

What's Wrong With This Insulation Job?

Readers are inwvited to spot all of the problems shown in a photo of recently installed
fiberglass batts

i e A Professional

: STUD FINDERS
In many areas of the country, homes are

receiving Energy Star labels the
deserve, Major errors like the on

wn i

‘t
by th

m 3

this photo are supposed to be caught
HERS rater who performs third-party
werification services, This heme slipped
through the cracks.

The pheto shows at least four errors sericus

r-!

to have preventad the hame fram

g an Energy Star label. Can you spet

Welcome to

vill post the answers that s

smerica team, BIR

., came up with,

Mot a member yet?

for a FREE Account
ne BI3) A

Image Lof 2

Or get complate access to Grean

Building Advisor w

What's wirong with this picture? This Snota snoes = 10wl FREE 10-day Trial

Join the best green building
conversation on the web




Questions?

Buildin m
AMERICA
U.5. Department of Energy
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