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WHAT IS THERMAL BYPASS?

• TBP is air, heat, and 
moisture that moves in and 
out of a building through 
openings in the building’s 
envelope.

• An air barrier is any 
solid material that is used to 
block the air flow between 
conditioned and 
unconditioned space, 
including necessary sealing 
to block excessive air flow at 
edges and seams.
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BUILDING BARRIERS

• 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), 

• 3. Moisture barrier (poly sheeting, 
plastic, etc.).
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3C- 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.



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 & Air BarrierInsulation Only

Heat flow

Air flow
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AIR LOOPS & GAPS

AIR LOOPS
• Convection due to gaps 
on both sides
•Low density insulation in 
the attic looses 30% R 
values to convection air at 
high Delta T’s ≥ 50º or 
higher.

GAPS
•1/8” Gap reduces 45% R 
values



HOW GOOD IS BATT INSULATION?

MORE BATT INSULATION?



BULK & VAPOR MOISTURE

• 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

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

Drain the

rain from

the plain!!!

VAPOR MOISTURE

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

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

4x8 Gyp Bd
w/ 1 in²

1/3 qt
waterInterior at 70º F

and 40% RH
Interior at 70º F

and 40% RH

4x8 
Gyp Bd

30 qts water

DIFFUSION AIR MOVEMENT



WHERE IS TBP COMMON?

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

SEALING PENETRATIONS



UNINTENDED FAILURES

THERMAL BYPASS I



THERMAL BYPASS II

THERMAL BYPASS III



THERMAL BYPASS IV

THERMAL BYPASS V



THERMAL BYPASS VI

THERMAL IMAGING I



WHY IS TBP COMMON?

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

TIGHT CONSTRUCCION

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



TIGHT CONSTRUCCION

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

GOOD INTERIOR INSULATION



GOOD EXTERIOR INSULATION

OPTIMAL VALUE ENGINEERING

• OVE: Optimal value engineering –
minimizes studs and plates.
• Factory built assemblies to ensure 
thermo bridging, insulation 
alignment, and integrated air 
barriers.



FOUNDATION INSULATION

Slab Edge Insulation:
(Climate Zones 4 and higher)

Insulation

Footing

10-mil
Vapor
Retarder

10-mil Vapor
Retarder

SECTIONS & DETAILS I

Typical Wall – 2 Story

Batt Insulation

Gaps

Blown Insulation
& Tight Envelope

Tighter Envelope
and NO Gaps

Foam & Blown
Insulation

Seal

Seal



SECTIONS & DETAILS II

Foam
Insulation

Completely
Air Tight

Air Gaps

Batt Insulation
Air
Barrier

Blown-in
Fiberglass
or Cellulose

Fiberglass
Insulation

Seal

Typical Wall –
Ceiling Height
Change

SECTIONS & DETAILS III

Sealed on All
Six Sides

Rigid Insulation

Seal

Batt/Blown
Insulation

Dropped Ceiling / 
Coffer Ceiling



SECTIONS & DETAILS IV

Sealed on All
Six Sides

Rigid Insulation

Seal

Batt/Blown
Insulation

Ceiling Height 
Change

SECTIONS & DETAILS V

SEAL DETAIL
ON PLANS

Sealed on All 
Six Sides

Rigid Insulation

Seal

Batt/Blown
Insulation

Ceiling Height 
Change & Overhang



SECTIONS & DETAILS VI

Recess Wall – 2 storyBatt/Blown
Insulation

Sealed on All 
Six Sides

Rigid Insulation

DETAIL ON PLANS

Seal

SECTIONS & DETAILS VII

2-story Wall
Section

Rigid Insulation

Batt/Blown
Insulation

Sealed on All 
Six Sides

Seal

DETAIL ON PLANS



SECTIONS & DETAILS VIII

2-story Wall
Section

Conc. Floor

Batt/Blown
Insulation

Seal

DETAIL ON PLANS

Sealed on All 
Six Sides

SECTIONS & DETAILS IX

Steel Frame,
EIFS Stucco

Rigid Insulation

Batt/Blown
Insulation

Sealed on All 
Six Sides

Seal

EIFS



SECTIONS & DETAILS X

Steel Frame,
EIFS Stucco

Conc. Floor

Batt/Blown
Insulation

Sealed on All 
Six Sides

Seal

EIFS

SECTIONS & DETAILS XI

Energy 
Efficient
Block Wall

Rigid Insulation

Batt/Blown
Insulation

Sealed on All 
Six Sides

Foam Insulation

Seal



SECTIONS & DETAILS XII

Elevator
Shaft

Seal
ALL

Penetrations
To

Envelope

Air 
Barrier

Rigid Insulation

Batt/Blown
Insulation

Conc. Floor

SECTIONS & DETAILS XIII

Air 
Barrier

Stair 
Shaft

Seal
ALL

Penetrations
To

Envelope



CONDITIONED VS UNCONDITIONED

TUB/SHOWER AIR BARRIER

Thermoply

Air Barrier

Seal



FIREPLACE AIR BARRIER

Thermoply
Air Barrier

Seal

INSULATED ATTIC SPACE



SKYLIGHTS

Seal

Insulation

Seal

Rigid

Insulation

TUBULAR SKYLIGHTS

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



DOUBLE WALLS

OutsideAir
Barrier

Seal

CANTILEVER FLOORS

TIP:

Consider spray foam

Insulation installed to

desired thickness because

It can serve as both

Insulation and as an

air barrier.

CRITICAL:

AIR BARRIER AT FLOOR

Air
Barrier

Blown Insulation

Foam
Insulation

Seal



CANTILEVER FLOORS

TITLE

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

BAD

GOOD



ATTIC/ROOF ACCESS PANEL

Seal
Removable

Rigid
Insulation

Thermal Door

DROPPED CEILING/COFFER

Air Barrier

Seal



CAN LIGHTING

SealAir
Barrier

COMMON WALLS

From
Outside

From
Inside



TBP CHECKLIST

NOAH’S ARK

“It wasn’t raining when Noah built the Ark.”
Howard Duff



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

THANK YOU

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


