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« TBP is air, heat, and 300
moisture that moves in and

out of a building through
openings in the building’s
envelope.

+ An air barrier is any LN ‘

solid material that is used to _

block the air flow between Seal Air
conditioned and Barrier

unconditioned space, 70° X
including necessary sealing

to block excessive air flow at

edges and seams.




_"A" BUILDING BARRIERS
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« Building sealed to prevent movement of
air, heat, or moisture.

* Three barriers to protect building:
« 1. Thermal barrier (insulation)

* 2. Air barrier (sheathing, foam core
board, house wrap, caulk and gasket),

Thermal
Barrier

3. Moisture barrier (poly sheeting,

plastic, etc.).

Air Barrier

Moisture -

Barrier

-;" )
_“1‘30 BARRIERS

«All buildings must have Continuous,
Contiguous, and Complete barrier—
3C Barrier.

*Continuous: envelope with no
breaks in the air and thermal
barriers.

«Contiguous: two barriers are

physically touching each other at
all times, in all places.

*Complete: in that the air and
thermal barriers together
completely contain the living
space within the building.
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““AIR FLOW

* Most insulation DOES NOT stop the flow of air.
* Most insulation MUST BE SEALED ON ALL SIX SIDES to be effective.
* AIR BARRIERS prevent the flow of air through insulation.

Insulation Only Insulation & Air Barrier
Heat ﬂo‘ Heat flow

"CAIR LOOPS & GAPS
—__2¢

AIR LOOPS o -
» Convection due to gaps
on both sides ‘ f ‘ f
*Low density insulation in
the attic looses 30% R

values to convection air at ‘
high Delta T's = 50° or —_— —
higher.

4>
*1/8” Gap reduces 45% R

values
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T ‘1 BULK & VAPOR MOISTURE
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* BULK MOISTURE:

Is the liquid form of / \
moisture, such as rainwater
or water leaks from
plumbing. Occurs by gravity,
Capillary Action, Air
Pressure and Wind

*CONDENSATION

Winter: Humid air cools by
contacting cool surfaces

Drain the

rain from

the plain!!!

Summer: Humid air contacts
envelope, which has been
cooled by the air conditioner.

*VAPOR MOISTURE: The other form of moisture to be concerned is
vapor. It moves though two mechanisms: Diffusion and Air Movement

AIR MOVEMENT I:I I:I [I |:| I:I

4x8 Gyp Bd
w/ 1in?

DIFFUSION

Interior at 70° F
and 40% RH

water Interior at 70° F
and 40% RH

30 gts water

Vapor always moves from more moisture to less moisture
and it travels from hot to cold




N “WHERE IS TBP COMMON?
=% 1

COMMON PROBLEMS:

* Overall Alignment

* Windows & Doors

* Behind Bathtubs / Showers
* Recessed Light Fixtures

* Floor Systems / Band Joists
* Plumbing Penetrations

« Electrical Penetrations

« Stairs / Attic Covers / Whole
House Fans / Skylights / Roof
Doors

PLUMBING
STACK VENT I

BATHROOM
FAN VENT

RECESSED
LIGH

ir leaking into the house

ir leaking out of the house
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N “THERMAL BYPASS IV
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B “WHY IS TBP COMMON?
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UNDESIGNED HOLES:

« Attic / Ceiling Interface
* Shafts / Chases / Ducts
* Soffits

* Floor Systems

* Dropped Ceilings

+ Cantilevers

« Common Walls

* Knee Walls

« DETAILS NOT ON PLANS

Create New Position: Hole Manager

%
% “TlGHT CONSTRUCCION
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Air Sealing Before Drywall

* Bottom, Top & Seal Plates

* Window & Door Rough
Openings

* Plumbing Rough Openings
* Electrical Penetrations

* HVAC Penetrations

* Roof Decking to Top of Wall

» Cantilevers
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Y ¥ TIGHT CONSTRUCCION
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Air Sealing After Drywall

» Caulk Electrical Outlets to
Drywall

* Caulk Light & Fan Fixtures
to Drywall

» Caulk HVAC Boots to
Drywall

» Weather-strip Attic/Roof
Hatch

» Weather-strip Skylights

~ N “ GOOD INTERIOR INSULATION
- -“ .




'1’ ¥ GOOD EXTERIOR INSULATION
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» OVE: Optimal value engineering —
minimizes studs and plates.

* Factory built assemblies to ensure
thermo bridging, insulation
alignment, and integrated air
barriers.




N “FOUNDATION INSULATION
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Slab Edge Insulation:
(Climate Zones 4 and higher)

fe—n 10-mil Vapor
Retarder 10-mil
Vapor

Insulation Retarder

Footing

"1 SECTIONS & DETAILS |
Y ‘ ‘

Typical Wall — 2 Story

Seal mw)

Gaps c

Batt Insulation

J Tighter Envelope

and NO Gaps

Seal ‘

Foam & Blown
Insulation

Blown Insulation
& Tight Envelope




T ‘C SECTIONS & DETAILS Il
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Typical Wall —
] Ceiling Height ]
Change
e & B a
or Cellulose
Air Gaps Completely

Air Tight

Seal

Foam

Batt Insulation Insulation

Air .
BT Fiberglass

Insulation

"1 SECTIONS & DETAILS 11|
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Rigid Insulation 1
-
1
m
T _ Sealed on All
Six Sides
I ——
Batt/Blown
. Insulation
Dropped Ceiling /
Coffer Ceiling -

Seal —w7




~ N “ SECTIONS & DETAILS IV
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r Rigid Insulation

Seal

LN NN

Batt/Blown
Insulation

- Sealed on All

Six Sides

I Ceiling Height
Change

2 "
Y ‘1 SECTIONS & DETAILS V
\

SEAL DETAIL
ON PLANS

r Rigid Insulation

Sealed on All
Six Sides

N Soa

Batt/Blown
Insulation

Ceiling Height
Change & Overhang




DETAIL ON PLANS Sgalgd on All
el Six Sides

2 \
2\ ‘1 SECTIONS & DETAILS VI
\

r Rigid Insulation

Seal

Batt/Blown
Insulation

Recess Wall — 2 story

"A“ SECTIONS & DETAILS VII
f=29 1

2-story Wall Ml
Section =i

_ﬂ_

DETAIL ON PLANS

Rigid Insulation 1
\/\/ -|

Batt/Blown
Insulation ==

a1
Sealed on All ‘ ‘ ‘ Seal

Six Sides
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2-story Wall

Section JE

DETAIL ON PLANS

Conc. Floor 1

T ‘1 SECTIONS & DETAILS VI
. \

NSNS

Batt/Blown
Insulation

Sealed on All
Six Sides

=
J ‘” ‘ Seal

r==r

|

|

|
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1

1

Steel Frame,
EIFS Stucco

T

Rigid Insulation 1

",“ SECTIONS & DETAILS IX
\

=

4= EIFS

NSNS

Batt/Blown
Insulation

Sealed on All
Six Sides

Seal
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Steel Frame,
EIFS Stucco

T

Conc. Floor 1

5\ ‘1 SECTIONS & DETAILS X
\

NN
”

Batt/Blown
Insulation

Sealed on All
Six Sides

4 EFS

Seal

Energy
Efficient
Block Wall

Rigid Insulation 1

jEN N
i Tt 1
v/ N/

Foam Insulation
Batt/Blown
Insulation

Sealed on All
Six Sides

",“ SECTIONS & DETAILS Xl
\

)

Seal




Elevator
Shaft

2 \
2\ ‘1 SECTIONS & DETAILS Xil
\

Conc. Floor 1

Seal

ALL
Penetrations
To

Envelope

r Rigid Insulation

I Air

Barrier

Batt/Blown
Insulation

T

==L
s

",“ SECTIONS & DETAILS XiIlil
\

Stair
Shaft

Seal

ALL
Penetrations
To
Envelope

Barrier




N “ CONDITIONED VS UNCONDITIONEL
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12f28/05 3:19:33 p

Thermoply mms)
Air Barrier

Seal




A “ FIREPLACE AIR BARRIER
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Seal

Thermoply
Air Barrier
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-“‘SKYLIGHTS

Seal

LEED Credits:
Energy & Atmosphere
Materials & Resources —
Indoor Environmental Quality
Innovation & Design Process




"1 DOUBLE WALLS
Y

Air Outside

Barrier

Seal

TIP: Foam

Insulation

Consider spray foam

Insulation installed to
Blown Insulation

desired thickness because

It can serve as both

Insulation and as an

: \Air

Barrier

air barrier.
CRITICAL:

AIR BARRIER AT FLOOR Seal
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X _- # CANTILEVER FLOORS

Bxterior soffit appeared
to be tightly fit

Warm

As the infrared phete jright) shews, this
dining resm cantilever was cold due to
ineffective insulation and air leakage.
(Infrared photo taken with blower Residual warmth Cantfilever boundary
door eperating.) frem heat run clearly visible

Cool

TIP:
Specially colored fire-rated foam
now available for sealing difficult
air gaps at flue openings




- Thermal Door

Removable .
Rigid T" Seal
Insulation

\
\ " DROPPED CEILING/COFFER
f=—29 1

Air Barrier 1




SFLIR

% AN LicHTING

I SEALED
CAN
T—
Air Seal
Barrier X

- "1 COMMON WALLS
s W

62,8 °F

From
QOutside
—




E ENERGY STAR Qualified Homes
Eoin  Thermal Bypass Inspection Checklist

ENERGY STAR Qualified Homes
Thermal Bypass Inspection Checklist

Thee Checklist requres visual inspection of framing areas where air barriers ane commonly missed and
inspection of insulation to ensure proper alignment with air barriers, thus serving a3 an exira check thal the
3 anvd thermal baemers are continuous and complete. Siate. kocal, and regional codes. 35 well as regional
ENERGY STAR program requinements, supariéde the fams spectisd in this Chécikst

1

Acerecited HERS Providers and cerflec home energy raters shal use (hel suparience and discration in
Venfying el each Inspection Chockis! Aens & nstilked per e Fspecion guidelinis (o g, identfng
minor didects that the Provides or rater deems acorptable versus identifying major defocts that

The Them:al Bycass inspection Chechis! must be comoited for homes 10 eam the ENERGY STAR Ladel T Bppans
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et}

unsdumime the intent of B Checklist tem),

ol

Angmative memhods of meeting the cnecus‘ TequireFents may b& L3ed n completing me Checkist, it
the Frewsdar deams tham 10 be &g gent, than sEction CRACHIE! Quedelines.

I (e sl 2 e cn 1 Glechiiss cannot bi virfied by The ratie, (he home cannot be quakiied s
ENERGY STAR. unbiss B bulder assumes: resporsibily for veritying that the flem has met the
requingenents of the Checklist This option is avaitable at the discretion of the Provider or rafer bul mary
nick be wsed 10 verity more than s (6 ftams on the inspection Checkist This responsibiliy wil be
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Tormally ackniatedged by e bislder $ning-of on M Chicklis! for The itém(a) that hey venfied. The
oMM o “HIA” Should ba Lissd whin the CRACKIS! B i NOK prasent 0 he homd o wher: Kocal
O FQUIBMEntS Tako pAbCHBEN

-

The Checklis! may be complited for a batch of hames using a RESNET-approved sampling protocol
when qualfying homas as ENERGY STAR. Fer exaempls, f the approved samping protocol requines
Taing one in seven homes, then the Cnecklist wil be completed Jor e one hone which was raied.

I 6 aunnd hat 3 Prowider of rater Bnds an lam Tat s inconsistant with e Chackie! INSpaction
guideings, M hons: £aNNGE i Guabfusd 35 ENERGY STAR unti thi 86m & comectod in 3 manner Sat
maets e ENERGY STAR requirements, If commection of the 1em is not pogsibie, he home canaat eam
the ENERGY STAR label

-

The Provicer of rater i rquired i keer a hard copy record of the completed and signed Checkilss, The
sgnature of 3 bulikder emokoyes & as0 required If e bulider vediled comglance with any iem on he

Chuchlis!
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For purpases of this Chacklist, an &r barmier is defined a8 any sold material that biocks air fiow between
 condmoned SPaCe and an uncondtionsd space, including recessary sealing to block sucesshe air
flow a1 8cpEs and ssams. Adational infamuation on mbar ar aaaln; of arral I:‘fDMIG! can e
fouesd on i uummu Al Wb S8 (i i I andl in e
EEBA Buslder h Lt o) [ i munl\wm and sealing
air barriers, .zsvuul a5 details on many ol"hu iu-ms inchudid in ')u. Chuckist
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Howard Duff




T “ FOR MORE INFORMATION
. \

Google:  Thermal Bypass Guidelines V2.1
Thermal Bypass Checklist

Or...

Energystar.gov/homes
Buildingamerica.gov
Usgbc.org/leed/homes
BuildGreenNM.com
CoboDesigner.com

% rHANK YOU
-’

ARMANDO COBO, Designer
\www.CoboDesigner.com

505.884.3308 - acobo1@comcast.net

Copy and Picture Credits to: DOE Energy Star, DOE Building America Program,
Building Science Corp., Building Energy Solutions, Inc., Solatube, SPI Corp., FLIR
Systems, X20.org.,El Rey Stucco, The Snell Group, Durano Construction,
Armando Cobo




