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Housekeeping

jgossman@mwalliance.org 

jgossman@mwalliance.org 

Attendees are 

muted upon entry

Questions? Enter 

them in the chat 

box, or simply 

unmute yourself and 

ask

Webinar is being 

recorded ðslides 

and recording will 

be sent to 

attendees

CEUõs will be 

available upon 

request (ICC and 

AIA)

Email: 

jgossman@mwallian

ce.org with 

questions
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Who We Are
The Midwest Energy Efficiency Alliance (MEEA) is a collaborative 

network, promoting energy efficiency to optimize energy 

generation, reduce consumption, create jobs and decrease 

carbon emissions in all Midwest communities.

MEEA is a non-profit membership organization with 170+ members, 

including:

Electric & 

Gas Utilities

Academic &

Research Institutions
State & Local

Governments

Energy Service 

Companies & 

Contractors

Community -

based

Organizations



About the Nebraska Training Program

https://www.mwalliance.org/nebraska-energy-codes-training-program

Goal: prepare  the Nebraska workforce for changes in construction best 

practices 

Focused on providing training to builders, code officials, design 

professionals, public officials and students

For more information, visit: 

https://www.mwalliance.org/nebraska -energy -codes -training -program  
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Overview

ÅDefining the Building Envelope

ÅApplied Building Science to Envelope Performance 
(Leakage, Air transfer)

ÅEnergy Code Requirements
ÅAir Barrier

ÅCompliance Paths

ÅASHRAE 90.1 as Referenced by IECC

ÅTesting/Compliance

ÅExisting Buildings



Defining the Building Envelope



Building Envelope

ÅThe building envelope is what separates the inside from the 
outside

ÅIt is defined as any building element assembly that encloses 
conditioned space or provides a boundary  between 
conditioned space and exempt or non -conditioned space

ÅThe building envelope includes: below grade (basement) 
walls, exterior walls, windows, doors, floors, ceilings, roofs, etc.



Building Envelope

The building envelope must serve four functions:
1.Keep bulk moisture out. 

2.Handle moisture as vapor. 

3.Contain air movement. 

4.Contain heat. 



Building Envelope

ÅAll of the elements of the 
envelope and the assembly 
methods determine how well the 
building envelope performs.

ÅThe building envelope must be 
an unbroken boundary 
surrounding the structure. 

ÅAll elements must be in close 
alignment with each other.

Photo courtesy of U.S. Gypsum
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Building Envelope: Control Layers
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Mass Timber

Stick-Built Curtain Wall
Cavity Wall

Insulated Panel

Steel Stud/Exterior Sheathing

Building Envelope: Many Wall Types



Applied Building Science to 
the Building Envelope



2018 IECC Climate Zones

Image: Building America Solution Center



(Not so) Advanced Physics in 
Building Science

Heat         Hot            Ą         Cold

Moisture   Wet           Ą         Dry



Moisture Flows Four Ways

#1 ð Bulk water

#2 ð Capillary water

#3 ð Air-transported moisture

#4 ð Diffusive moisture movement



Image: westerlyalberta.com

Moisture Flows Four Ways: Air 
Transported Moisture
ÅAir movement leads to both energy loss and 

moisture transmission. 

ÅThe air barrier prevents air movement through 
all parts of the envelope and must be 
continuous.

ÅPrimary air barrier:
ÅExterior sheathing (e.g. Zip System, etc.)

ÅBuilding wrap (e.g. Tyvek, etc.)

ÅSeam sealing 

ÅInterior drywall

ÅPenetrations in the primary air barrier create 
air leaks and must be properly sealed.



Moisture Flows Four Ways: Air 
Transported Moisture
ÅUncontrolled / unknown holes that allow air into or out of a building 

have a negative impact on the building and its occupants.
Å1/3 quart of water through solid gypsum board but 30 quarts 

through 1 in 2 hole! 

ÅMinimizing envelope air leakage must be a primary goal of the building 
envelope.

ÅEnergy efficient buildings have a low leakage rate.

ÅControlled ventilation / fresh air intake from a known source improves 
indoor air quality and contributes to occupant health.



Building Envelope Code 
Requirements



General Requirements
 Section C402.1

Building thermal envelope to comply with the following:

ÅSpecific insulation requirements of Section C402.2

ÅThermal requirements of either:
ÅR-value -based method of Section C402.1.3

ÅU-, C-, and F -factor -based method of Section C402.1.4 OR

ÅComponent performance alternative of Section C402.1.5

ÅFenestration in building envelope assemblies

ÅAir Leakage of building envelope assemblies



Mandatory Requirements

ÅAir Leakage

ÅAir barriers

ÅFenestration air leakage

ÅRooms Containing Fuel -burning Appliances

ÅAir intakes, exhaust openings, stairways and shafts

ÅLoading dock weatherseals

ÅVestibules

ÅRecessed lighting



Air Leakage
Section C402.5 (Mandatory)

ÅEnvelope air sealing requirements must be met by:
ÅTesting (blower door) in accordance with ASTM E 779 at 

pressure differential of 0.3 inch water gauge or an equivalent 
method approved by code official when tested air leakage 
rate < 0.40 cfm/ft 2

OR

ÅCompliance with Sections C402.5.1 through 5.8


