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Roof Area Name: Metal Roof
Building: American Science and Technology

Address: 6445 Packer Dr
City, St: Wausau, WI

Report Date: 4/16/2011
This Report consists of 8 pages.

The EnergyWise Roof Calculator Online allows the user to determine the minimum thermal insulation requirements
for buildings' roofs, and the energy efficiency and approximate annual energy usage costs associated with various
roof assembly designs. The calculations used to compile this report are based upon industry-accepted analysis
methods utilizing user-defined variables. The results of these analyses are intended for only the specific building and
roof assembly design(s) referred to in this report.

The values stated in this report can be valuable when comparing the thermal efficiency of a proposed new roof
assemble to an existing assembly, or when considering several possible options for new roof assemblies.

This report focuses solely on the roof assembly and specifically does not include evaluation of other components of
the building which also account for energy usage, such as the building's exterior walls, windows, and lighting. The
"Annual Energy Cost" referred to in this report is the approximate annual energy usage cost attributable to the roof
assembly only, not the total annual energy cost for the building. This value should not be confused with the building
owner's overall energy costs, which in most instances will be somewhat larger than the "Annual Energy Cost" that is
attributable to the roof assembly only.

It is important to realize energy efficiency and energy usage cost analyses are not an exact science. Actual energy
cost for any given period will vary due to a number of factors, including varying climatic conditions, specific building
occupancy and hours of operation, and the performance and actual efficiency of any heating and cooling equipment.

» Customized Report For
Roof Area Name: Metal Roof

Building: American Science and Technology

Building Location: 6445 Packer Dr, Wausau, WI

Roof Area (sq. ft.): 24700

» Climate Information
Location: Wausau, Wisconsin

Winter Condition Summer Condition

Outside Design Temp. (°F): -15 Cooling Degree Days (65 °F): 2182

Heating Degree Days (°F): 8427 Equivalent Operting Hours: 170
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» Building Information

Construction Type: Light

Roof Class: Metal Building

Space Class: Non-Residential

Heating Cooling
Fuel Type: Natural Gas Unit Energy Cost:

Fuel Value: 100000

Appliance: Gas designed unit

Appliance Efficency (%): 75

Unit Energy Cost: 1.000

» Roofs: 1 of 4

System Description
Roof Name: Existing Roof

R-Values Annual Costs
Heating: 5.78 Heating: $11523.70

Cooling: 0.00 Cooling: $0.00

Minimum ASHRAE 90.1-2004: 15.38 Total: $11523.70

Verify Vapor Retarder Design
Interior Design Temp (°F): 55 Dew Point Temp (°F): 16

Design Relative Humidity (%): 20 Temperature at Vapor Retarder(°F): N/A *

Winter Design Dry Bulb (°F): -15 Effective Vapor Retarder Placement: N/A *

* No vapor retarder layer found.

Description Resistance Roof Cross Section

Metal Deck
Thickness: N/A

R-value: 0

Glass fiber batts, 3.5 inches
Thickness: 3.5

R-value: 5

» Roofs: 2 of 4
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System Description
Roof Name: Roof Base Bid

R-Values Annual Costs
Heating: 11.96 Heating: $5571.48

Cooling: 0.00 Cooling: $0.00

Minimum ASHRAE 90.1-2004: 15.38 Total: $5571.48

Verify Vapor Retarder Design
Interior Design Temp (°F): 55 Dew Point Temp (°F): 16

Design Relative Humidity (%): 20 Temperature at Vapor Retarder(°F): N/A *

Winter Design Dry Bulb (°F): -15 Effective Vapor Retarder Placement: N/A *

* No vapor retarder layer found.

Description Resistance Roof Cross Section

PVC (unsurfaced: ρThickness: N/A R-value: 0.24

EPS (1.50 pcf density)
Thickness: 0.5

R-value: 2.085

EPS (1.00 pcf density)
Thickness: 1

R-value: 3.85

Metal Deck
Thickness: N/A

R-value: 0

Glass fiber batts, 3.5 inches
Thickness: 3.5

R-value: 5

» Roofs: 3 of 4

System Description
Roof Name: Roof with 2" EPS over corrugations

R-Values Annual Costs
Heating: 18.21 Heating: $3657.72

Cooling: 0.00 Cooling: $0.00

Minimum ASHRAE 90.1-2004: 15.38 Total: $3657.72

Verify Vapor Retarder Design
Interior Design Temp (°F): 55 Dew Point Temp (°F): 16

Design Relative Humidity (%): 20 Temperature at Vapor Retarder(°F): N/A *

Winter Design Dry Bulb (°F): -15 Effective Vapor Retarder Placement: N/A *

* No vapor retarder layer found.
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Description Resistance Roof Cross Section

PVC (unsurfaced: ρThickness: N/A R-value: 0.24

EPS (1.50 pcf density)
Thickness: 2

R-value: 8.34

EPS (1.00 pcf density)
Thickness: 1

R-value: 3.85

Metal Deck
Thickness: N/A

R-value: 0

Glass fiber batts, 3.5 inches
Thickness: 3.5

R-value: 5

» Roofs: 4 of 4

System Description
Roof Name: Roof with 4" EPS over corrugations

R-Values Annual Costs
Heating: 25.91 Heating: $2570.71

Cooling: 0.00 Cooling: $0.00

Minimum ASHRAE 90.1-2004: 15.38 Total: $2570.71

Verify Vapor Retarder Design
Interior Design Temp (°F): 55 Dew Point Temp (°F): 16

Design Relative Humidity (%): 20 Temperature at Vapor Retarder(°F): N/A *

Winter Design Dry Bulb (°F): -15 Effective Vapor Retarder Placement: N/A *

* No vapor retarder layer found.

Description Resistance Roof Cross Section

PVC (unsurfaced: ρ≥0.70, ε≥0.75)
Thickness: N/A

R-value: 0.24

EPS (1.50 pcf density)
Thickness: 2

R-value: 8.34

EPS (1.00 pcf density)
Thickness: 2

R-value: 7.7

EPS (1.00 pcf density)
Thickness: 1

R-value: 3.85

Metal Deck
Thickness: N/A

R-value: 0

Glass fiber batts, 3.5 inches
Thickness: 3.5

R-value: 5
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License Agreement and Important Legal Notices and Disclaimers
National Roofing Contractors Association

EnergyWise Roof Calculator Online

1. Each time you use the Calculator, NRCA will grant you a one-time personal, nontransferable and
nonexclusive license to use the Calculator.  This license is valid for one-time use of the Calculator and
automatically terminates upon delivery of the written report generated by the Calculator application (the
"Report").

2. The Calculator, the contents of the Calculator and the Report are copyrighted by NRCA.  The license granted
above is not a sale, and this License Agreement does not give you any rights to copyrights, trademarks
and/or patents with respect to the Calculator.

3. You may not copy, alter any of the text, or manipulate any aspect of the Calculator or the Report.

4. Neither NRCA nor the organizations supporting the Calculator (collectively, the "Supporting Organizations")
"approve" or "endorse" any specific products, methods, companies, practices or sources of information
referred to or suggested by the Calculator.  You should not reference the Calculator or do anything that in any
way would imply such approval or endorsement.

5. The calculations used in the Calculator are based on accepted practices, including those defined in the
American Society of Heating, Refrigerating and Air-Conditioning Engineers' ("ASHRAE") Fundamentals
Handbook, and ASHRAE's recognized consensus standard 90.1 versions 1999, 2004 and 2007, "Energy
Standard for Buildings Except Low-Rise Residential Buildings." The Calculator may only be used for
determining energy calculations pursuant to the "Prescriptive Building Envelope Option" under ASHRAE 90.1.
For more specific details and information, refer to ASHRAE Standard 90.1.

6. The Calculator is intended to be a simplified guide.  Complex energy calculations, such as solar heat gain and
exterior shading considerations, are beyond the scope of the Calculator and intentionally have been excluded.
For complex energy evaluation calculations, including evaluations of the entire building envelope, building
usage, or changes to heating and air conditioning equipment, you must consult the ASHRAE Fundamentals
Handbook or an experienced mechanical engineer.

7. The Calculator relies on your input to generate a Report intended to provide a graphical method of
constructing roof assemblies to evaluate thermal performance and estimated energy costs under normal
operating conditions.  The Report applies only to the specific building identified by you and relies solely on the
input supplied by you.  Any misinformation, miscalculations, mistakes or changes in the information you enter
into the application may affect the results, accuracy, reliability, safety factor and/or other aspects of the
Report.

8. By accepting the terms of this License Agreement and using the Calculator, you specifically acknowledge that
neither NRCA nor the Supporting Organizations is undertaking to render specific professional advice.  You
must rely solely on your own judgment or consult a technically competent roofing professional and/or an
experienced mechanical engineer to determine whether the information included in the Report is appropriate
for your particular purpose.  Neither NRCA nor the Supporting Organizations assume responsibility for any
decision made by you relating to the suitability or use of the Calculator or the Report.

9. Neither NRCA nor the Supporting Organizations make any guarantee, representation or warranty, express or
implied, at law or in equity, and NRCA and the Supporting Organizations expressly disclaim any and all such
guarantees, representations or warranties whatsoever, as to the validity, accuracy or sufficiency of the
information supplied by the Calculator and/or the Report and assume no responsibility or liability in connection
therewith.  NRCA and the Supporting Organizations assume no liability or responsibility in connection with the
use or misuse of the Calculator or information included therein or supplied thereby or in connection with any
modifications to or adaptations of the Calculator and/or the Report by you or any other party and expressly
disclaim any such liability or responsibility.
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10. You expressly assume all risk of loss, harm or injury resulting from the use or misuse of the Calculator and/or
the Report.  Additionally, the suggestions and information provided in the Report may not be appropriate in all
instances and requires verification and use by technically competent roofing design professionals and/or an
experienced mechanical engineer.

11. Links or pointers connecting the Energy Wise Roof Calculator Web site with other Internet sites are provided
as a courtesy only and do not imply, directly or indirectly, the endorsement, sponsorship or approval by NRCA
or the Supporting Organizations of the linked site, the company, organization or individual operating the site,
or any product, service, company or organization referenced in the site.  In general, any Web site that has an
address (or URL) that does not contain "nrca.net" or "specright.net" is a linked Web site. The content of any
linked site does not necessarily reflect the opinions, standards or policies of NRCA. NRCA assumes no
responsibility or liability for the accuracy or completeness of content contained in any linked site or for the
compliance with applicable laws of such linked sites.

12. You acknowledge and accept the foregoing limitation of liability and disclaimers and agree that neither NRCA
nor the Supporting Organizations is responsible for injuries, claims, losses or damages to you or third parties
arising, directly or indirectly, out of your use of the Calculator and/or the Report


