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As president of Scott Wood Associates he provides a
level | and Il Building Science Thermography course. His
extensive background in building science and infrared
thermography has supported the excellent presentations
and papers he has provided domestically and

internationally.



DISCLAIMER

This Presentation reflects the opinion of the author based on
professional experience. The author reserves the right to
modify opinions should additional (factual) information be

made available that is contrary to the opinions expressed
herein.




COURSBESCRIPTION

A Studies show that a breathable salihering roofing underlayment
has the ability to:
A Provide drying
A Ease installation
A Extend the life of the roof assembly
A This course investigates current knowledge of breathable, vapor
open (permeable) roofing underlayments and their ability to
mitigate water intrusion, reduce longrm exposure to wetted
substrates, and enhance the drying capacity of the roof assembly
extending the life of the roofing assembly.




LEARNING OBJECTIVES

At the end of the presentation, participants will be able to:

A Describe the history of roofing underlayments

A Understand the difference between asphalt felt and synthetic
dzy RSNI I e YSY (i Q

A Define the roof assembly barriers; heat, air, moisture

A Show the mechanisms of vappermeable roof underlayment
extending the life of the roof assembly

A Articulate why a breathable roofing underlayment provides
superior drying capacity over conventional roofing underlayments

A Understand key details when installing a roofing underlayment




Overview

A A history of roofing underlayments

A The development of asphalt felt thro




In the Beginning
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AAsphalt felt
manufacturing
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Asphalt Felt

ANot waterproof
AEasily tears

AProne to degradation
from UV exposure

ALabor installation
rates are high




Synthetic Underlayment

ADurable

Almproved UV
stability

ATougher in winds

ASecondary water
barrier

Almproved dry -in




First Synthetic Underlayment

A Airtight
A Watertight
A Vapor tight

A Mechanically
attached ‘

Water Shedding J vapor barrier

Repels Moisture and Air



Basic Requirements for an Assembly

Controls: A, =

AMoisture flow —

AHeat flow ‘*,."
AAir flow ::

VaporOpenAllowing vaporggss
movement for vapor
diffusive drying in both
directions




Basic Requirements for an Assembly

. Rain control:The primary _

waterproofing layer is the major
barrier to water, snow, and ice
penetration

. Moisture flow: The underlayment

controls moisture flow andallows an
moisture that gets past the primary
layer to drain out without further
pénetration.

Heat flow: Insulation stops heat flow,
loss, and gain.

. Airflow: The assembly must control
airflow, which also carries heat and
moisture.

. Vapor open:The assembly should be
vapor open to allow vapor diffusive
drying in both directions.




The Four Controlling Elements

AH: Thermal control
AA: Air control
AMiie: Rain control
AM. ... Vapor control

vapor
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Elements

The roof assembly
must control,
In order of importance:

1. Rain Control
2. Air Control
3. Thermal Control
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+— Drying Through
Moisture Vapor
Diffusion



Breathable Roofing Underlayment

A Airtight
AWatertight
ALong-term UV stability

AHIGH DRYING
CAPACITY
Allows drying by
moisture vapor @ o
diffusion WaterShedding_I )

+— Drying Through
Moisture Vapor
Diffusion

Repels Moisture and Air



Roofing Underlayment Requirements

Alntroduced 2007 Codes (IBC, IRC,
The State of Florida) called for Self
Adhered (SA) underlayment
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Traditional Self-Adhering

Underlayments
AM~f ~ « ®] ®rsgy_'_'
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punctures

AVapor impermeable

A Self-adhesion started as
asphalt

AProgressed to butyl -based
adhesive

AMoved to pressure sensitive
adhesive (PSA)




lce Barriers: Pool Liners

IBC2021.:

1507.1.2 Ice barriers

In areas where there has been a history of ice forming along the eaves causit
backup of water, an ice barrier shall be installed for asphalt shingles, metal ro
shingles, minerasurface roll roofing, slate and slatgpe shingles, wood
shingles, and wood shakes. The ice barrier shall consist of not lessmban
layers of underlayment cemented togetheor aself-adhering polymer

modified bitumen sheetshall be used in place of normal underlayment and
SE0SYR FTNRY (KS t2¢Sad SR3ISa 27F It
(610 mm) inside the exterior wall line of the building.




Water Holdout

AEvaluations for water hold out
testing




Vapor Open Water & Air Tight?




Vapor Open Water Tight?

How can a WRB/AB be Vapor Open (Permeable) and Air
Tight?
A Water molecules are 25% smaller than Air Molecules

Water molecule = 275 picometers (pm) Air molecule = 32@70 pm




Water Holdout Tests
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Nail Sealability Test

ASTM D7349-Standard Test Method for Determining the
Capability of Roofing and Waterproofing Materials to Seal
Around Fasteners.

AFastener water hold -out test




Nail Sealability Test
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fasteners. ,




Common Causes of Roof Fallures

Alce damming

AChanges in roof
drainage

ABuild up of roof
debris

ADeterioration due
to condensation.
Lack of air tightness
and breathable
membrane




How Much
Moisture does

Roofing Assembly
Hold?

AHygric Buffer: hygroscopic
materials that can store
moisture.
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LARGE MODERATE NO
HYGRIC BUFFER HYGRIC BUFFER HYGRIC BUFFER
concrete, masonry, stone wood, drywall, fumishings glass, plastic, metal

Image Source Whole Building Design Guide, a program of the
National Institute of Building Sciences




Adsorption (hygroscopic material)

30

A ASHRAE Handbook of
Fundamentals T —

A Adsorption provides a Hygric Buffer
Though >80% RH causes damage
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Fig. 1 Adsorption Isotherms for Wood, Concrete and Gypsum




How Much Moisture does Roofing
Assembly Hold? —

AWood Deck
Alnsulated Panel

Alnsulated Panel,
Wood base

AMineral Wool
Insulation

ACLT

+— Drying Through
Moisture Vapor
Diffusion

Water SheddingJ S

Repels Moisture and Air



Color Matters

ABlack color intentional

AAbsorbs heat from
the sun

AAccelerates drying
process of wet
sheathing and
Insulation

Dries existing insulation for
Roofing replacements




