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Learning Objectives

Upon completing this program, the participant should 

understand

1.) Learn the prescriptive exterior wall insulation requirements in 

the current International Energy Code.

2.) Learn the performance exterior wall insulation requirements in 

the current International Energy Code.

3.) Learn that complying with the prescriptive requirements of the 

code can result in exterior wall assembly failures.

4.) Learn how to avoid exterior wall assembly failures while 

complying with the code.



The Four Barriers

• HAMM is the 4 barriers needed to protect a 
building against the effects of weather. 
These barriers are:

H  Heat Barrier

A  Air Barrier

ML Water Barrier ( Liquid Moisture )

MV Vapor Barrier ( Gaseous Moisture )

HAMM is the WEATHER BARRIER SYSTEM



THE HEAT BARRIER

• Resists thermal transfer through the building enclosure 

system.

 - R-Value is the measure of resistance to thermal transfer.

- The higher the R-Value, the greater the resistance.

- The greater the resistance, the lower the heat gain / loss.

• The location of the heat barrier, in a properly designed and 

constructed building enclosure system,  determines the 

location of the dew point.

 



THE HEAT BARRIER

- Prevents thermal loss, gain and bridging

- Wetting potential due to a dew point ( location )

Functions



THE HEAT BARRIER

Second Law Of Thermodynamics

“ The entropy of an isolated system which is not in 

equilibrium will tend to increase over time, 

approaching a maximum value at equilibrium. “

Translation anyone???

Heat seeks cold!!!



THERMAL PERFORMANCE

• Thermal Bridging

• Wind wash effect on fibrous insulation

• Air leakage through gaps in the insulation

Factors affecting thermal performance of insulation



THERMAL BRIDGING

What is the R-Value of a 6” LGMF wall with R-19 

batts insulation, exterior gypsum sheathing and 

interior gypsum wallboard?

R 7.03





The Prescriptive Requirements

Table 401.1.3





2018 IEC

CONTINUOUS INSULATION (ci). Insulating material

that is continuous across all structural members without 

thermal bridges other than fasteners and service openings. 

It is installed on the interior or exterior or is integral to any

opaque surface of the building envelope.

C202 Definition of Continuous Insulation 



Is this continuous insulation?



Thermal Bridging Effect Of Continuous Z-Furring

43% reduction in effectiveness 

of  the insulation layer.



The Performance Requirements

Table 401.1.4





U-Factor

The U-Factor is the overall heat 

transfer coefficient of an assembly. 



U-Factor

U-0.055

U-Factor for metal framed exterior walls in climate zone 5

U-Factor is the inverse of R-Value

R-18.18





The Prescriptive Requirements

Table 402.1.4.1

R-13 insulation in LGMF = R-5.98

Table 402.1.3

Continuous insulation = R-10

Total Insulation R-value = 15.98

Need another R-2.2 from other elements 

in the assembly!!!



Envelope Backstops

An envelope backstop is a provision that limits the

ability of a design team to trade better performing

internal systems ( HVAC, lighting, etc. ) for 

envelope energy efficiency in the performance 

compliance paths.



The Dew Point

The dew point is the temperature at 

which air that contains a certain 

amount of vapor can no longer hold 

that vapor and must exhaust itself of 

excess vapor by depositing it on 

adjacent surfaces in the form of 

condensation ( water ).



The Dew Point

70 ˚ F

30% RH

60 ˚ F

50% RH

37 ˚ F

100% RH

50 ˚ F

70% RH

40 ˚ F

90% RH

Dew

Point



Where does the water on the 

outside of the glass come from?



The dew point is the temperature at which condensation forms on condensing surfaces. When air comes into contact with a 

surface that is at or below the dew point temperature of that air, condensation will form on it.

EXAMPLE 1: If the interior air temperature is 70˚ F and has an RH of 30%, the infiltration of air that is 37˚ F  ( the dew 

point temperature ) can cool condensing surfaces to this temperature ( 37 ˚ ) causing dew to form on these surfaces.

EXAMPLE 2: If exterior air with a temperature of 85˚ F and an RH of 70% infiltrates into the building envelope, dew will 

form on condensing surfaces in the system that have temperatures of 74˚ F or less.

Dew Point Calculator



NFPA 285

Burn test for exterior wall assemblies over two 

floors ( 40 feet ) in height that includes plastic 

insulation outboard of the sheathing and / or a 

weather resistive barrier.

Adopted in the 2006 International Building Code 

( IBC ).





Prescriptive Requirements High Moisture Load



Hygrothermal Analysis

The Failure Criteria

1.) 100% RH ( condensation ) within the assembly to 

the interior of the water barrier. 

2.) RH levels above 80% for extended periods of 

time within the LGMF.

3.) Moisture content of moisture sensitive materials 

increasing from year to year.

4.) Moisture content of moisture sensitive materials 

above the content levels at an 80% RH environment.  

5.) RH levels above 70% at paper faced gypsum 

board.



Prescriptive Requirements High Moisture Load



Prescriptive Requirements High Moisture Load



Prescriptive Requirements Medium Moisture Load



Prescriptive Requirements Medium Moisture LoadPrescriptive Requirements Medium Moisture Load



Prescriptive Requirements Low Moisture Load



Prescriptive Requirements Low Moisture Load



More Is Not Always Better!!!



Fill The LGMF Cavity With Insulation



Fill The LGMF Cavity High Moisture Load



Fill The LGMF Cavity Medium Moisture Load



Fill The LGMF Cavity Low Moisture Load



Fill The LGMF Cavity Interior VB High Moisture Load



Fill The LGMF Cavity VB High Moisture Load



2021 IEC Requires R-18.18

Exterior Air Film   R-0.17

Brick Veneer    R-0.44

Air Space    R-1.0

Insulation    ?????

Air/Vapor Barrier   0.00

Sheathing    0.56

Metal Studs ( air space )  0.79

Wallboard    0.53

Paint     0.00

Interior Air Film   0.68

Total Without Insulation  4.17

Insulation needs to be R-14.01 or better



IEC Requires R-18.18



IEC Requires R-18.18



IECC Requires R-18.18



IEC Requires R-18.18



Cold Climate Air And Vapor Barrier System: Winter

EXTERIOR AIR

30˚ F

30% RH

INTERIOR AIR

70˚ F

30% RH

A DEW POINT DOES NOT 

OCCUR WITHIN THE BES 

DUE TO AN EFFECTIVE 

VAPOR BARRIER

WIND AND NEGATIVE STACK PRESSURE FAN AND POSITIVE STACK PRESSURE

VAPOR MIGRATION

WATER INTRUSION

HEAT LOSS

THERMAL BRIDGING DOES 

NOT OCCUR DUE TO

CONTINUITY OF THE

HEAT BARRIER



Cold Climate Air And Vapor Barrier System: Summer

EXTERIOR AIR

90˚ F

80% RH

INTERIOR AIR

70˚ F

30% RH

Dew point

THE DEW POINT 

OCCURS WITHIN 

HEAT BARRIER 

WHICH IS TO THE 

EXTERIOR OF THE 

DRAINAGE PLANE. 

NOT A PROBLEM!!!

FAN AND POSITIVE STACK PRESSUREWIND AND NEGATIVE STACK PRESSURE

WATER INTRUSION

HEAT GAIN

VAPOR MIGRATION



Warm Climate Air And Vapor Barrier System

EXTERIOR AIR

90˚ F

80% RH

INTERIOR AIR

70˚ F

30% RH

A DEW POINT DOES 

NOT OCCUR 

WITHIN THE BES 

DUE TO AN 

EFFECTIVE AVBS

THERMAL BRIDGING

AT LGMF CAUSES HEAT

GAIN AND THUS REDUCES

THE EFFECTIVENESS

OF THE INSULATION

WATER INTRUSION

FAN AND POSITIVE STACK PRESSUREWIND AND NEGATIVE STACK PRESSURE

HEAT GAIN

VAPOR MIGRATION





What We Can Do?



6”

ACI 530



1” Minimum……..2” Recommended

BIA Tech Notes



SPF In Cavity
5” of 2 lb Density Closed-Cell

SPF ( R-7.1 / inch thickness )

= R-35.5 insulation layer

Leaves 1” cavity

Assembly: R-39.67

Code Requirements:

2021 IEC: R-18.18

90.1 2019: R-18.18

MA Stretch Code: R-24



Good applicators can control the thickness



Polyisocyanurate In Cavity

5” polyiso in cavity

( R-6.5 / inch thickness )

= R-32.5 insulation layer

Leaves 1” cavity

Multiple layer installation

( 2” + 3“ )

Assembly: R-36.67

Code Requirements:

2021 IEC: R-18.18

90.1 2019: R-18.18

MA Stretch Code: R-24



XPS In Cavity

5” XPS in cavity

( R-5 / inch thickness )

= R-25 insulation layer

Leaves 1” cavity

Multiple layer installation

( 2” + 3“ )

Assembly: R-29.17

Code Requirements:

2021 IEC: R-18.18

90.1 2019: R-18.18

MA Stretch Code: R-24



Rock or Mineral Wool In Cavity

5” mineral wool in cavity

( R-4.2 / inch thickness )

= R-21 insulation layer

Leaves 1” cavity

Multiple layer installation

Assembly: R-25.17 

Code Requirements:

2021 IEC: R-18.18

90.1 2019: R-18.18

MA Stretch Code: R-24



EPS In Cavity

5” EPS in cavity

( R-4 / inch thickness )

= R-20 insulation layer

Leaves 1” cavity

Multiple layer installation

( 2” + 3” )

Assembly: R-24.17

Code Requirements:

2021 IEC: R-18.18

90.1 2019: R-18.18

MA Stretch Code: R-24



Precast Concrete Panel Veneer

https://exo-tec.biz/insulating-precast-walls/



Existing Multi-Wythe Masonry Walls

https://buildingscience.com/documents/bareports/ba-1105-

internal-insulation-masonry-walls-final-measure-

guideline/view
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