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With Comfort and Energy Efficiency in Mind, 
Which Car do You Select to Drive in Boston 

MA During the Summer?
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� The Black Car
� The White Car
� Pick the Black Car and Move to Denmark
� Who Cares About Energy Efficiency or 

Comfort?
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Applied One-Dimensional Transient Heat 
Conduction Model.  Boundary Conditions: Measured 
Climate Conditions and Deck Temperatures

Conditioned Interior
of Test Building

East Tennessee
Climate Reflectance and Emittance 

for 28 Roofs

1.5 in. of Wood 
Fiberboard Insulation

0.75 in. Deck
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Example comparison of membrane temperatures
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Dr. Tom Petrie
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Near Infrared FilmConventional Film
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� All components must be compatible

� All components tested and approved in the 
system assembly

� All components installed by a qualified 
roofing contractor

� Inspection & maintenance
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Cap Sheet
Surfacing

Fiberglass 
Felt

Asphalt

Cover Board 
Insulation

Insulation
Fasteners

PolyIso Insulation

Metal         Deck
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Reflective Coating
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METAL
47%

Poured 
Reinforced 

CONCRETE
8%

WOOD
21%

OTHER
8%

Precast 
Prestressed 

CONCRETE
6%

Insulating 
CONCRETE

6%

Poured 
GYPSUM

4%
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FIBER GLASS  INSULATIONFIBER GLASS  INSULATION
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POLYISOPOLYISO

� Low Thermal
� Wood Fiber
� Perlite Board
� Gypsum board

� Intermediate Thermal
� Fibrous Glass
� Foam Glass
� Expanded Polystyrene

� High Thermal
� Polyisocyanurate Foam
� Extruded Polystyrene

PERLITEPERLITE

�
����
��
	�����
	��� 	��
�!

Polyiso
56%

Perlite
10%

Other  6%

Wood 
Fiber
12%

Composite  3%

*National Roofing Contractors Association and Indus try Data

XPS  3%

F/G  2%

EPS  8%
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BUR
19%

EPDM
22%

Metal  6%

Liq.App 2%

SPF  2%

Other 4%
TPO 10%

PVC  8%        

APP
15%

SBS
12%

*National Roofing Contractors Association and Indus try Data
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BUR
47%

EPDM
2%

Metal  4%

Liq.App 1%

SPF  1%

Other 4%
TPO 6% PVC  9%        

APP
23%

SBS
7%

*National Roofing Contractors Association and Indus try Data

André Desjarlais
Oak Ridge National Laboratory

Oak Ridge TN

����
"��	�����
�	������
�

� Asphalt

� Felt

� Surfacing

Adhesive 

Waterproofing

Reinforcing 

Dimensional 
Stability

Protection 

•UV / Foot Traffic
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PROTECTS AGAINST UV, PROTECTS AGAINST UV, 
HEAT & TRAFFICHEAT & TRAFFIC
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� SBS (styrene-butadiene-styrene)

� Rubber modifier

� APP (atactic polypropelene)

� Plastic modifier
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� Squeegee

� Or spray
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� Thermoset
� EPDM (rubber)

� Thermoplastic (plastic)
� PVC
� TPO
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� Ballasted (Loose Laid)
� Stone
� Stone and Pavers

� Mechanically Attached

� Adhered
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ROBOTIC SEAM WELDERROBOTIC SEAM WELDER
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MOD BIT SINGLE PLYBURType

# Plies

Application Hot asphalt
Cold asphalt

Hot asphalt
Heat welded
Cold applied
Self adhering

Ballasted
Mech. Att.
Adhered

4 2-3 1

Strengths Multiple plies Strong, 
elongation
No fumes
Clean

Have light 
reflective 
sheets

Weakness Some asphalt 
odor, fumes

Some asphalt 
odor, fumes
temperature

A single layer of 
membrane

*F.W. DODGE and Industry Data
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2605 Loggerhead (SR 0.26)2605 Eel (SR 0.09)
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Cedar Shake roof 16-yrs of natural exposure

SR = 0.40
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House-1 4979 Mariah Place

House-3 4987 Mariah Place

COOL TILE IR COATING™41% reflective

12% reflective
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House-4 4991 Mariah Place

House-2 4983 Mariah Place

31% reflective
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8% reflective
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