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Pennsylvania Housing Research Center

« The Pennsylvania Housing Research Center (PHRC) provides and facilitates
education, training, innovation, research, and dissemination to the
residential construction industry for the purpose of improving the quality
and affordability of housing,.

« Educational programs and publications by the PHRC address a wide range
of topics relevant to the home building industry and are designed to reach a
diverse audience: builders, code officials, remodelers, architects,
developers, engineers, planners, landscape architects, local government
officials, educators, etc. to provide professional development and
continuing education
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Program Description

This webinar will explore the latest updates in the
Pennsylvania Uniform Construction Code (UCC) specifically
concerning continuous exterior insulation. You'll learn about
the key changes, compliance strategies, and best practices
to optimize energy efficiency and meet the new energy
standards. Whether you're a contractor, architect, or
building professional, this webinar will provide essential
insights to keep your projects up-to-date and in compliance
with the new requirements.




Learning Objectives

1. Understand UCC Code Changes for Pennsylvania.

2. ldentify compliance strategies to meet the new UCC
code changes for continuous insulation

3. Gain insights into the best practices for installing
continuous insulation.

4. How does continuous insulation enhance energy

efficiencies in a home.

Fundamental Questions

*What is the PA UCC?

*What is changing?

*When is it changing?

*Where do | go for more information?

What Is the PA UCC?

*What is the PA Uniform Construction Code?
- Pennsylvania's statewide building code

*How does the PA UCC relate to ICC codes?
- The PA UCC Administration and Enforcement regulation adopts
ICC codes on a triennial basis, per Act 36 of 2017.
- The previous adoption of the 2018 codes, with amendments,
took effect on February 14, 2022.
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What Is the PA UCC? (Cont.)

¢ Are the ICC codes adopted word-for-word, or are
amendments allowed?
- Two types of amendments will impact enforceable codes:

1. Statutory amendments
2. Amendments by the PA UCC Review & Advisory Council (RAC)
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New “Base” Code
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PA UCC Residential Code Summary

Statutory
Amendments

Base Code RAC Amendments
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When Is It Changing?

*Phase-in period

- “Where a design or construction contract was signed before the
effective date [7/13/25] of regulations for a subsequent
Uniform Construction Code or International Fuel Gas Code
issued under this act, the permit may be issued under the
Uniform Construction Code or International Fuel Gas Code in
effect at the time the design or construction contract was signed
if the permit is applied for within six months of the effective date
of the regulation [1/12/26] or the period specified by a
municipal ordinance, whichever is less.”
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When Is It Changing?

 Anticipated effective date for PA UCC code
changes:

July 13, 2025
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2018 Climate Zone Map (3 Climate Zones
in Pennsylvania)

Marine (C) Dry (8)
i

Al of Alaskais in Zone 7 except for
the following boroughs in Zone 8

North Siope
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https://www.legis.state.pa.us/cfdocs/legis/li/uconsCheck.cfm?yr=2017&sessInd=0&act=36&mobile_choice=suppress
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2018 IRC Table N1102.1.2
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2021 Climate Zone Map (2 Climate Zones
in Pennsylvania)

Marine (C)
s
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2021 Table N1102.1.3 — Insulation and
Fenestration Table

TABLE R402.1.3 (N1102.1.3)
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https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
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Continuous Exterior Insulation (Cl) is a layer of

thermal insulation installed on the exterior side of a
building’s wall assembly, without any gaps or

breaks (i.e., it’s continuous across all structural
members like studs and headers).
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Key Characteristics

« Installed on the outside of the building’s structural
frame.

« Covers studs, headers, sills, and other thermal

bridges.
» Usually placed between the sheathing and cladding, or

sometimes directly over framing.
* Helps eliminate thermal bridging (where heat escapes

through framing elements that aren’t insulated).
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Benefits of CEI

*Reduces thermal bridging, better energy

performance
*Improves envelope performance, making a more

comfortable home.
* Moisture/Vapor management, condensation

mitigation.
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Reducing Thermal Bridging

23
Thermal Bridging

» Material with lower R-Value allowing heat to pass
through assembly with much higher overall R-

Value

*Example: Wood stud wall
- Insulation (cavity) = R-21

- 2x6 stud ~ R-6.88

Lroec
24
Thermal Bridging

EXTERIOR
TR 0

INTERIOR
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67.6°F

59.0°F
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* From hot to cold (high concentration to low
concentration)
« Conduction
- Heat flow through a substance or material by direct contact
- Conduction takes place within a single material or between materials in
direct contact
« Convection
 Radiation
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Conductive Heat Loss

*Can you stop heat flow?

Q=UxAxAT

- Answer: No
« Conductive heat flow can be managed, but not eliminated

Therefore
« Thermal bridging can be managed, but not eliminated

Lo
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Managing Heat

*When a thermal gradient is present, heat flow
cannot be stopped, but can be managed by
installing thermal insulation

* Heat will always flow through path of least
resistance
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Light-Frame Thermal Bridging

*Wood studs serve as primary thermal bridge in
low-rise light-frame construction
- Others: Slab edge, fenestration, mechanical penetrations, etc.
* Framing factor defines the proportion of framing
in an insulated wall system (includes studs, jacks,

kings, headers, top / bottom plates)
- Typical framing factor = 25%
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How Do We Manage Thermal Bridging?

1.Provide a thermal break
- Thermal Break Definition: An element of low conductivity placed
between two conductive materials to limit heat flow

* Source: DictlonaryofConstruction.com

Exterior foam insulation

2.Reduce the number of thermal bridge elements

- Advanced framing techniques

Reducing the framing factor to 20% or lower

34

4/23/25

10



4/23/25

Moisture/Vapor Management
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Condensation in wall assembly
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Vapor Retarders & Continuous

Insulation

38
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2021 IRC R1702.7 — Vapor Retarders

« Vapor retarder materials shall be classified in accordance with Table
R702.7(1}. A vapor retarder shall be provided on the interior side of
frame walls of the class indicated in Table R702.7(2), includin
compliance with Table R702.7(3) or R702.7(4) where applicable. An
approved design using accegted engineering practice for
hygrothermal analysis shall be permitted as an alternative. The
ﬁlﬂg&e%one shall be determined in accordance with Section

* Exception:
1. Basement walls
. Below-grade portions of any wall

. Construction where ac_cLimuIation, condensation or freezing of moisture will
not damage the materials.

. Avapor retarder shall not be required in Climate Zones 1, 2 and 3. i
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2021 IRC R702.7 — Vapor Retarders

« Vapor retarder materials shall be classified in accordance with Table
R702.7(1).
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2021 IRC R702.7(1) — Vapor Retarder

Materials and Classes

TABLE R7027(1) VAPOR RETARDER WATERIALS AND CLASSES

41
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2021 IRC R1702.7 — Vapor Retarders

A vapor retarder shall be provided on the interior side of
of

Vi
frame walls of the class indicated in Table R702.7(2),

42

2021 IRC R702.7(2) — Vapor Retarder

Options

TABLE R7027(2) VAPOR RETARDER OPTIONS
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2021 Table N1102.1.3 — Insulation and

Fenestration Table

TABLE R402.1.3 (N1102.1.3)
INSULATION MINIMUM R-VALUES AND FENESTRATION REQUIREMENTS BY COMPONENT*
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https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
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2x6 Wall with 1”” R-6.5 Polyiso Exterior

House wrap R-6.5 Polyiso foil-

Sheathing, faced Rigid Foam
EXTERIOR \

Z 4
INTERIOR |

Fiberglass

Drywall
insulation w/
a5 4 mil Poly
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2021 IRC R702.7(2) — Vapor Retarder

Options

TABLE R7027(2) VAPOR RETARDER OPTIONS
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2021 IRC R702.7 — Vapor Retarders

includin

compliance with Table R702.7(3) or R702.7(4) where applicable. An
approved design using accegted engineering practice for
hygrothermal analysis shall be permitted as an alternative. The

climate zone shall be determined in accordance with Section
N1101.7.

» Exception:
1.

. Basement walls
Below-grade portions of any wall

. Construction where ac_cLimuIation, condensation or freezing of moisture will
not damage the materials.

wn
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. Avapor retarder shall not be required in Climate Zones 1, 2 and 3.
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2021 IRC R1702.7(3) — Class IIl Vapor

Retarders for CZ5

TABLE RT02.70) CLASS i VAPOR RETARDERS.
Vented cladding over wood structural panels.
Vented cladding over fiberboard.

5 Vented cladding over gypsum.
Continuous insulation with A-value 2 5 over 2 x 4 wall,

Gontinuous insulation with A-value 2 7.5 over 2 x 6 wall

polypropyle e d

vented clacings.
» i table app used 0 permit the use of Class Il vapor retarders. The insulaton materials used to
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2021 IRC R702.7(4) — Continuous

Insulation with Class II Vapor Retarder

TABLE R702.7(4) CONTINUOUS INSULATION WITH CLASS Il VAPOR RETARDER

‘Gontinuous insulation with A-value = 3 over 2 x 4 wall.

45206
‘Gontinuous Insulation with A-value 2 5 over 2 x 6 wall
. The requiremente intis table appy only o contol Class 1 vap usedto
Chapter 11
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Vapor Drive in Winter

House wrap

EXTERIOR

4
INTERIOR
Fiberglass Drywall
insulation w/

Kraft facing ,@
. (©2ss) warm / Humid

50
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2021 Table N1102.1.3 — Insulation and

Fenestration Table

TABLE R402.1.3 (N1102.1.3)
INSULATION MINIMUM R-VALUES AND FENESTRATION REQUIREMENTS BY COMPONENT*
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2x6 Wall with 1” R-5 XPS

House wrap R-5 XPS Rigid

Sheathing Foam (Class Il or
(Class Iil) Il depending on
EXTERIOR
I | product)

INTERIOR
Fiberglass
insulation w/, Drywall
Kraft facing @
52 (Class Il)

More Restrictive Throttle

*1” Rigid XPS = 1.5 perm max/inch; Class Il
« Kraft faced batt insulation = 1 perm; Class Il
* House wrap = 11-54 perm; Vapor Open

Is this good?
Remember “Throttle”
Code Compliant?

53
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https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/dli/documents/ucc/documents/2021%20icc%20code%20adoption%20final%20report.pdf
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2x4 Wall with 2” R-10 XPS Exterior Foam

House wrap R-10 XPS Rigid

Sheathing Foam
EXTERIOR , \

INTERIOR
R-13 Friction Drywall w/

fit Fiberglass

f Latex Paint
insulation
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Potential for Double Class II Vapor

Retarder

* 27 R-10 Rigid XPS = .7 perm max./inch; Class I
* R-13 Friction Fit batt insulation = N/A

» Drywall with Latex Pain = 6 perm; Class Il

« House wrap = 11-54 perm; Vapor Open

Is this good?
Remember “Throttle”

>1/3 (R-7.6) of the total insulation is on the exterior
which can reduce the risk of condensation
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Drying Potential

*Assuming an assembly will get wet, will it be able
to dry?
- Through proper source control, occupant behavior, and
assembly design, all building assemblies must be designed so
that they can dry to the interior, exterior, or both.

) Lo
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How Does Insulation Placement Affect

Face Temperature?
B -
Inslde;ﬁ;dmon —4 L
B Outside Condition
10 °F
G, % &
“, 74‘.’: 6@,,,/
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How Does Insulation Placement Affect

Face Temperature?
Inside Condition o Li
70F T\

Outside Condition

10 °F
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What material should you use for CEI?

How will the addition of CEI Determine your project

affect your current wall
assembly detail?

* Window details

+ Siding details

« Ability to be exposed to the elements
beforb degrading.

« Difficulty of installation
 cost

goals for CEl and how it's
characteristics will affect
your project.

« Rvalue

« Permiability

« Air-barrier

« Water control

« Fire rating

+ Health and Environmental

Lo
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Common Materials Used for CEI

¢ Rigid foam boards (e.g., XPS, EPS, polyiso)
*Mineral wool boards

*High-performance insulated sheathing (like ZIP R-
sheathing)

4/23/25
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Extruded Polystyrene (XPS)

» Common uses
- Sheathing
- Under-slab insulation ~
* Typical thermal resistance: R-5 per inch
*Vapor permeability: 1.1 perms (Class lll vapor retarder)
* Durability
- Avoid prolonged exposure to UV
- Matrix is stronger than EPS beads. More forgiving on the jobsite.

o
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Expanded Polystyrene (EPS)

* Common uses
- Insulated concrete forms
- Insulated concrete block
- SIPs
 Typical thermal resistance: R-4 per inch
* Vapor permeability: 5 perms (Class lll vapor retarder
* Durability
- Avoid prolonged exposure to UV
- Requires care when cutting and handling (fragile edges)

L3

Note Vapor ticoess. Linch
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Polyisocyanurate (ISO) (Polyiso)

» Common uses
- Sheathing
* Typical thermal resistance: R-6.5 per inch
*Vapor permeability:
- < 1.0 perms with fiberglass facing (Class Il vapor retarder)
- 0.03 perms with foil facing (Class | vapor retarder)
- Class Ill vapor retarder on interior of wall assembly? R601.3.1
* Durability
- Facing can be more resistant to UV
- Matrix is stronger than EPS beads. More forgiving on the jobsite.

Note Vepor Linch

L3
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Wood-Fiber Board

» Common uses
- Exterior continuous insulation

« Typical thermal resistance: R 3.7 per in¢

*Vapor permeability:
- Just Like Mineral wool board insulation Woo-Fiber Board, when used
in an exterior wall, is generally considered highly vapor-permeable.
* Sustainable Product:
- Wood fiber boards are made from waste wood, and is a carbon
negative product.

- Uses far, fewer potentially harmful chemicals that are found in other
forms of board insulation.

o
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Rigid Mineral Wool Insulation Board

* Common uses
- Exterior continuous insulation

« Typical thermal resistance: R 4-5 per inch
* Vapor permeability:

- Mineral wool board insulation, when used in an exterior wal
generally considered highly vapor-permeable, with a permea

rating of around 30 to 35 perms
* Fire and Pest Resistant:
- t's a non-combustible material that offers excellent fire protection.
- Mineral is not appealing to pests like termites.

Note: Vapor Linch

L3
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Installation Details

*Is your continuous exterior insulation part of your

fore Control layers, air, water, vapor, thermal.

*What type of window are you going to be
installing? Flanged or flangeless.

* Pre-planning your details for any penetrations
within your building envelope.
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CEI with a

Flanged
Findow

N
best known style of
windows installed in
residential
construction.

There are some
additional steps
involved with prepping
e assem| or
}nstal ation. v

Fine Homebuilding

68
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Flangeless

Windows

* The less common
type of window
installation is the
flanges windows.
The benefit to these
is they don’t have
to be installed on
the very exterior
side of your window
opening they can
be set deeper into
the wall cavity.

Homebuilding

4/23/25
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“Innie” Window Sill Detail

WNOOW U

SEALALLGAPS WITH AN
APPROVED EXTERIOR CAULK

n
‘

PANFLASHNG
1 woownaG Fuwee
22211000 BLOCKNG AROUND
WNDOV ROUGH OPENING
5LOCKED OUT 4. TOBE FLUSH
WITH EXTERIOR OF RIGIDFORM
HOUSENRAP

SonG

RIGID FORM INSULATION

WOOD STRUCTURAL PANEL AS
EXTERIOR SHEATHIG

o
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“Innie” Window Head Detail

WOOD STRUCTURALPANEL AS

Ao oM
FousEwRs?

OO NALIG FLAGE

SNDON ROUGH CPENNG
BLOCKED QUL TOBE R
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Inset Window Exterior Jamb Details

(innie)

1
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Inset Window Exterior Jamb Details
(innie)

Images courtesy of the Cold Climate Housing Research Center
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PHRC YouTube Channel

*Link and QR Code to the PHRC YouTube Channel
* https://www.youtube.com/@PHRCPennState
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