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SECTION 01045 - CUTTING AND PATCHING

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK:

A

Cutting and patching includes cutting into executed construction work to provide for the performance of other
work and subsequent fixing and patching required to restore surfaces to their original condition.

B.  Cutting and patching is performed for coordination of the work, to uncover work for access or inspection, to
obtain samples for testing, to permit alterations to be performed or for other similar purposes.

QUALITY ASSURANCE:

A.  Requirements for Structural Work:
Do not cut and patch structural work in @ manner that would result in a reduction of load-carrying capacity or of
load-deflection ratio.

B.  Before cutting and patching the following categories of work, obtain the Architect/Engineer's approval to proceed
with cutting and patching:
1. Structural elements.
2. Foundation construction.
3. Bearing and retaining walls.

C.  Operational and Safety Limitations:
Do not cut and patch operational elements or safety related components in a manner that would result in a
reduction of their capacity to perform in the manner intended, including energy performance, or that would result
in increased maintenance, or decreased operational life or decreased safety.

D.  Visual Requirements:
Do not cut and patch work on the building's exterior or in it's occupied spaces, in a manner that would, in the
Architect's opinion, result in lessening the building's aesthetic qualities. Do not cut and patch work in @ manner
that would result in substantial visual evidence of cut and patch work. Remove and replace work judged by the
Architect to be cut and patched in a visually unsatisfactory manner.

SUBMITTALS:

Where prior approval of cutting and patching is required, submit proposed procedures for the work. Include the
following information in the submittal:

CUTTING AND PATCHING
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A.  Describe the work and how it is to be performed, indicating why cutting and patching cannot be avoided.
B.  List utilities that will be disrupted by work, including those that will be relocated and those that will be
out-of-service temporarily.
C.  Where cutting and patching of structural work involves the addition of reinforcement, submit details and
engineering calculations prepared by and Engineer for the approval of the Structural Engineer.
D. Approval by the ArchitectEngineer to proceed with cutting and patching work does not waive the

Architect/Engineer’s right to require complete removal and replacement of work found to be unsatisfactory.

PART 2 - PRODUCTS

2.01

MATERIALS:

A

Except as otherwise indicated, directed or approved by the Architect/Engineer, use materials for cutting and
patching that are identical to existing materials. Refer to the section of the Specifications of said material for
additional information.

If identical materials are not available, or cannot be used, use materials that match existing adjacent surfaces to
the fullest extent possible with regard to visual effect. Consult with Architect before proceeding with Work.

PART 3 - EXECUTION

3.01

3.02

INSPECTION:

A

Before cutting, examine the surfaces to be cut and patched and the conditions under which the work is to be
performed. If unsafe or otherwise unsatisfactory conditions are encountered, take corrective action before
proceeding with the work.

B.  Before the start of cutting work, meet at the work site with all parties involved, including mechanical and electrical
trades. Review areas of potential interference and conflict between the various trades. Coordinate layout of the
work and resolve potential conflicts before proceeding with the work.

PREPARATION:

A.  To prevent failure provide temporary support of work to be cut.

B.  Protect other work during cutting and patching to prevent damage.

C.  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

CUTTING AND PATCHING
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D.

Take precautions not to cut existing pipe, conduit or duct serving the building but scheduled to be relocated until
provisions have been made to bypass them.

3.03 PERFORMANCE:

A.  General:
Employ skilled workmen to perform cutting and patching work. Except as otherwise indicated, proceed with
cutting and patching at the earliest feasible time and complete work without delay.

B.  Cutting:

1. Cut the work using methods that are least likely to damage work to be retained or adjoining work.

2. Use hand or small power tools designed for sawing or grinding, not hammering and chopping. Cut through
concrete and masonry using a cutting machine such as a carborundum saw or core drill to insure a neat
hole. Cut holes and slots neatly to size required with minimum disturbance of adjacent work.

3. By-pass utility services such as pipe and conduit, before cutting, where such utility services are shown or
required to be removed, relocated or abandoned. Cut-off conduit and pipe in walls or partitions to be
removed. After by-pass and cutting, cap, valve or plug and seal tight remaining portion of pipe and conduit
to prevent entrance of moisture or other foreign matter.

4. Comply with requirements of applicable sections of Division 2 where cuting and patching requires
excavating and backfilling.

C.  Restoration of Surface (Patching):

A. Restore exposed finishes of patched areas, and where necessary, extend finish restoration into retained
adjoining work in a manner which will eliminate evidence of patching and refinishing.

B. Comply with the requirements of the Section of the Specifications of the material that will be used to patch.

D.  Cleaning:
Thoroughly clean areas and spaces where work is performed or used as access to work. Thoroughly clean
piping, conduit and similar features before painting or other finishing is applied.
END OF SECTION 01045

CUTTING AND PATCHING
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SECTION 01050 - FASTENING DEVICES

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01 DESCRIPTION OF WORK:

A. Work includes the fastening of all items which are located on the roof and exterior walls. These include, but are
not limited to: air conditioning and ventilation equipment; ducts; electric facilities; windows; decorative panels;
and exterior signage.

B. Itis the intention of this Section to require the Contractor to properly fasten items which are located on the roof
and exterior walls to provide the necessary fasteners so that items are properly fastened to comply with code
requirements, but not less than wind loads of 90 mph with a gust factor of 1.25.

C. In the event that the fastening of a particular item is indicated elsewhere in the Contract Documents, the
Contractor shall provide the manufacturer's recommendation to comply with wind load requirements, and the
more stringents requirements shall apply.

1.02 QUALITY ASSURANCE:

Provide the recommendation of the manufacturer of the item being fasten or that of a Structural Engineer for

compliance with wind load requirements stated above or otherwise required in the Contract Documents.

1.03 SUBMITTALS:

With the product data and/ or shop-drawings of each item located on the roof or exterior walls, provide manufacturer's
recommended fastening for compliance with wind load requirements indicated herein.

PART 2 - PRODUCTS

2.01 FASTENING MATERIALS:

A.  Unless otherwise approved, all anchorage items- including but not limited to screws, bolts, expansions, straps
and cables- shall be of stainless steel.

B.  Tapcom type screws are permitted.

C. Cables shall have a protective cover.

FASTENING DEVICES
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PART 3 - EXECUTION

3.01 GENERAL:

Fasten all items in accordance with approved recommendations and/ or as per approved shop-drawings.

END OF SECTION 01050

FASTENING DEVICES
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SECTION 01200 - PROJECT MEETINGS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

DESCRIPTION OF WORK:
A.Project meeting consist of progress meeting and specially called meeting.

B.The Owner (or the person appointed by the Owner) shall schedule and administer project meetings throughout
the progress of the work. For said meetings the Owner shall:

1.Prepare agenda for meetings.

2.Give notice of each meeting in advance.

3.Make physical arrangements for meetings.

4 Preside at meetings.

5.Record the minutes; include all significant proceedings and decisions.

6.Reproduce and distribute copies of minutes to all participants in the meeting and/or all parties affected by
decisions made at the meeting.

C.The Contractor and his Sub-Contractors and Suppliers (as required by the agenda) shall attend the project
meetings. Representatives attending shall be qualified and authorized to act on behalf of the entity each
represents.

D.Architect/Engineer shall attend meetings as required by Contract, and to ascertain that work expedited is consistent
with Contract Documents.

PROGRESS MEETINGS:

A.Project meetings shall be held weekly, or as otherwise required elsewhere in the Contract Documents, or as required
by the progress of Work.

B.The purpose of the progress meetings is to evaluate problems that may arise related to the execution of the
construction work; interpreted and/or provide clarifications to the Contract Documents and observe the quality of
the work being executed.

C.Unless otherwise required, progress meetings shall be held at project field office of the Contractor.
D.Suggested Agenda of progress meeting shall include:

1.Reviewal and approval of minutes of previous meeting, which shall be signed by all parties and become a part of
the project documents.

2.Field observations, problems, and conflicts.

3.Problems which affect Construction Schedule.

4 Evaluation of submittal schedule.

PROJECT MEETINGS
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5.Evaluation of work executed.
6.Status of change orders.
7.All other Business that is related to the execution of the Construction.

1.03 SPECIALLY CALLED MEETINGS:

Specially called meetings may be requested by the Owner, Contractor or Architect, and shall be held as required.

END OF SECTION 01200

PROJECT MEETINGS
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SECTION 01300 - SUBMITTALS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

1.04

1.05

DESCRIPTION OF WORK:

AMake all submittals required by the Contract Documents, and revise and resubmit as necessary to establish
compliance with the specified requirements. Individual requirements for submittals are described in the
respective sections of these Specifications and/or as required herein.

B.In the event that the product and/or material is a substitution to the product and/or material specified in the
Contract Documents, the Contractor shall also comply with Section 01630 - Substitution and Product
Options of the Specifications. Failure to identify that a product and/or material is different than
specified, and comply with the requirements established in the above referred to Section shall void the
approval of the submittal.

QUALITY ASSURANCE:

Prior to submitting each submittal, the Contractor shall carefully review and coordinate all aspects of each item being
submitted and verify that the submittal conforms in all respects with the requirements of the Contract Documents. By
affixing his signature to each submittal, the Contractor certifies that this coordination has been performed.

LIST OF MATERIAL AND/OR PRODUCT SUBMITTALS:

The Contractor shall provide a list of all the submittals. The list shall be prepared in the order that the products
submittals are to be submitted and shall be revised as required.

LIST OF SUB-CONTRACTORS AND SUPPLIERS:

The Contractor shall provide a list of all subcontractors. The list shall include the firm's name, address and key

personnel.

PRODUCT AND/OR MATERIAL SUBMITTALS:

A.All product and/or material submittals shall be submitted so as not to delay the construction of the project, by
not more than one-hundred (100) calendar days after the Order to Proceed with construction, unless

otherwise indicated.

B.Submit product and/or material submittals for all products and/or materials specified except for bulk materials (unless
otherwise indicated in the respective section of the Specifications and/or Drawings).

C.Submit the number of copies which are required to be returned plus one (1) copy for the Architect and one (1) copy
for the Consultant (when submittal must be reviewed by a Consultant).

SUBMITTALS
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1.06

1.07

1.08

1.09

1.10

D.Submittals shall include, but not be limited to: project name; general contractor; subcontractor; manufacturer's name,
address, phone and fax number; product model number, technical specifications and options being included;
and section of this specification where product was specified.

SHOP-DRAWING SUBMITTALS:

A All shop-drawing submittals shall be submitted so as not to delay the construction of the project, by not more
than one-hundred (100) calendar days after the Order to Proceed with construction, unless otherwise
indicated.

B.Submit shop-drawings for all fabricated work and for roughing-in and/or coordination with other trades.

C.Submit all shop-drawings in the form of one (1) paper transparency of each sheet, plus one (1) blueprint copies of
each sheet for the Architect and one (1) copy for the Consultant (when submittal must be reviewed by a
Consultant). The Contractor shall make all the copies he needs from the retumed marked-up transparency.

D.Submittals shall include, but not be limited to: project name; general contractor; subcontractor; manufacturer's name,
address phone and fax number; product model number, technical specifications and options being included; and
section of this specification where product was specified.

MANUFACTURER'S LITERATURE:

AWhere contents of submitted literature from manufacturers include data not pertinent to the submittal, clearly
indicate, which portion of the contents is being submitted for review.

B.Submit the number of copies which are required to be returned plus one (1) copy for the Architect and one (1) copy
for the Consultant (when submittal must be reviewed by a Consultant).

SAMPLES:

A.Samples shall be of the precise article proposed or specified.

B.Samples of colors, textures or patterns will be selected from standard pattems, textures and color chips of
Contractors' intended manufacturer, unless otherwise indicated in the section of the product specified.

C.No product and/or material requiring submission of samples and/or colors shall be installed without first receiving the
approval of the color by the Architect.

TEST REPORTS:

Submit the number of copies which are required to be returned plus one (1) copy for the Architect and one (1) copy for

the Consultant (when submittal must be reviewed by a Consultant).

CERTIFICATES OF COMPLIANCE:

Where compliance with product standards or testing standards are required by the Contract Documents, submit a

minimum of three (3) copies of test data by a recognized independent testing laboratory certifying compliance with the
referenced standard or test.

SUBMITTALS
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PART 2 - PRODUCTS

Not Applicable

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

IDENTIFICATION OF SUBMITTALS:

Consecutively number all submittals. Accompany each submittal with a letter of transmittal containing all pertinent
information required for identification and checking of submittals. When re-submittal is required, transmit under a new
letter of transmittal and with the same submittal number plus the letter "R" and the digit indicating the number of
resubmittal (ie R1, R2, etc.).

COORDINATION OF SUBMITTALS:
A.Coordinate all submitted materials including, but not limited to the following:
1.Verify all interface conditions, catalog numbers.
2.Coordinate with other trades as required.
3.Indicate deviations from the specified requirements.
B.All submitted materials related to each of the following work shall be submitted complete and at one time:
1.Electrical system.
2.Air-conditioning and ventilation system.
3.Plumbing system.
4.Door, door frames and finished hardware.
TIMING OF SUBMITTALS:
A Allow at least fifteen (15) calendar days for review by the Architect following his receipt of the submittal.

B.Delays because of tardiness in submitting submittals will not be a basis for an extension of contract time.

C.Unless otherwise agreed, partial submittals will be rejected and the Contractor shall be liable for all delays as
described above.

ARCHITECTS REVIEW:

A.The review of submittals shall not be construed as relieving the Contractor of the responsibility for any error in detail,
dimensions or otherwise that may exist, or approving departure from additional details of instructions previously
fumished by the Architect/Engineer.

B.Submittals marked as "Revise and Resubmit" shall be promptly resubmitted. No work identified in the shop
drawings shall commence prior to the Contractor having received the shop drawings marked "Approved",
"Approved as Corrected", "Reviewed, No Exceptions Taken" or equivalent language.

SUBMITTALS
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END OF SECTION 01300

SUBMITTALS
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SECTION 01310 - CONSTRUCTION SCHEDULE

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK:

Preparation and submittal of an initial construction schedule and revised progress schedules, as required herein.

SUBMITTALS:

The Contractor shall submit documents for reviewal and comments.

A An initial construction schedule within fifteen (15) days after the awarding of the Contract.

B.Revised progress schedules with each application for payment, copy of which shall be affixed to the original of each
application for payment.

FORM OF CONSTRUCTION SCHEDULES:

The construction schedule shall be a horizontal bar chart, as follows:

A.Format and identification of listings shall be in accordance with approved Breakdown for Payment.

B.Provide separate horizontal bar for each trade or operation.

C.Horizontal time scale shall identify the first work day of each week.

D.Scale and spacing to allow space for notations and future revisions.

E.Minimum sheet size shall be 11" by 17".

CONTENT OF CONSTRUCTION SCHEDULES:

The Construction Progress Schedule shall:

A.Show the dates for the beginning and completion of each major element of construction.

B.Show the complete sequence of construction by activity so that operation of existing facilities remain unaltered.

C.Show projected percentage of completion for each item, as of the first day of each month.

D.Identify critical portions of prime schedules.

CONSTRUCTION SCHEDULE
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1.05 PROGRESS REVISIONS:
Revised progress schedules shall:
A.Indicate progress of each activity from date of original submission.
B.Show changes occurring since previous schedule submitted, including:
1.Major changes in scope.
2 Activities modified since previous submission.
3.Revised projections of progress and completion.
4 Other identifiable changes.
C.Provide a narrative report as needed to define:
1.Problem areas, anticipated delays, changes and other impacts on the schedule.

2.Corrective action recommended, and its effect.

END OF SECTION 01310

CONSTRUCTION SCHEDULE
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SECTION 01380 - CONSTRUCTION PHOTOGRAPHS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK:

The Contractor shall take photographs of the construction as required herein.

MONTHLY PROGRESS PHOTOGRAPHS:

The Contractor shall take five (5) photographs of the construction at monthly intervals, coinciding with the work cutoff
date associated with each monthly payment request. Photographs shall provide a visual record of the construction
progress at regularly scheduled intervals; therefore, the Contractor shall select the vantage point for each shot so as to
best show the status of construction and the progress of the work since the last photographs were taken.

ADDITIONAL PHOTOGRAPH:

The Contractor shall take photographs of any significant accident or other loss at project site.

SUBMITTALS:

A.Monthly Progress Photographs:

The Contractor shall submit two (2) set of the photographs with each application for payment,
B.Additional Photographs:

The Contractor shall submit two (2) sets of the photographs within five (5) days of any occurrence.

PART 2 - PRODUCT

2.01

PHOTOGRAPHS:

A.Provide 8" by 10" smooth surface glossy color prints on commercial-grade stock or 8-1/2" x 11" digital photographs
on photographic quality paper.

B.Identification:

Clearly label each photograph on the back side with either an applied label or a rubber stamped impression; provide

CONSTRUCTION PHOTOGRAPHS
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the following information:

1.Name of the project.

2.Name of the Architect.

3.Name of the Contractor.

4 Date the photograph was taken.

5.Description of the vantage point, in terms of location and direction.

PART 3 - EXECUTION

Not Applicable

END OF SECTION 01380

CONSTRUCTION PHOTOGRAPHS
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SECTION 01410 - TESTING LABORATORY SERVICES

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK:

A.Work Includes:
1.Providing testing and inspecting as specified in this Section and/or elsewhere in the Contract Documents.
2.Cooperating with the selected testing laboratory and all others responsible for testing and inspecting the Work.

3.Where no testing requirements are described, but the Owner decides that testing is required, the Owner may
direct that such testing be performed under current standards for test and/or as described herein.

B.Extent of Work:

Any material and/or equipment may be subject to testing to determine that the materials and/or equipment provided for
the Work meet the specified requirements.

C.Related Work Described Elsewhere:

Requirements for testing may be described in other Sections of these Specifications and/or on the Drawings. Testing
specified elsewhere shall also comply with the requirements specified herein.

QUALITY ASSURANCE:

A.Qualifications of Testing Laboratory:

The testing laboratory will be qualified in accordance with ASTM requirements for the testing required, and shall be
submitted for approval.

B.Codes and Standards:

Testing will be in accordance with pertinent codes and regulations and with selected standards of the American
Society for Testing and Materials.

PAYMENT FOR TESTING REQUIRED BY CONTRACT DOCUMENTS:

The Contractor shall pay for all testing required in the Construction Documents.

PAYMENT FOR TESTING OF MATERIALS AND/OR PRODUCTS FOR COMPLIANCE WITH CONTRACT
DOCUMENTS:

TESTING LABORATORY SERVICES
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1.05

1.06

1.07

In the case that the Contractor submits a product and/or material that is different than the product and/or material
specified, and in the opinion of the Architect or his Consultants more testing information is necessary to determine that
the product and/or material being substituted complies with the Contract Documents, the Contractor shall pay for all
testing.

PAYMENT FOR TESTING NOT REQUIRED BY CONTRACT DOCUMENTS:

In the case that the Owner requires additional testing that is not in the Contract Documents and/or is not to determine if
the product and/or material being substituted complies with the Contract Documents, payment for said testing shall be
as follows:

Alnitial Services:

1.The Owner will pay for initial testing services requested.

2.When initial tests indicate non-compliance with the Contract Documents, the costs of initial tests associated with
that non-compliance will be deducted by the Owner from the Contract Sum.

B.Retesting:

When initial tests indicate non-compliance with the Confract Documents, all subsequent retesting occasioned by the
non-compliance shall be performed by the same testing agency and the costs thereof will be deducted by the
Owner from the Contract Sum.

CODE COMPLIANCE TESTING:

Inspections and tests required by codes or ordinances, or by a Govemment Agency having jurisdiction, shall be the

responsibility of and paid by the Confractor, unless otherwise provided in the Contract Documents.

CONTRACTOR'S CONVENIENCE TESTING:

Inspecting and testing performed exclusively for the Contractor's convenience shall be the sole responsibility of and
paid by the Contractor.

PART 2 - PRODUCTS

Not Applicable

PART 3 - EXECUTION

TESTING LABORATORY SERVICES
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3.01 COOPERATION WITH TESTING LABORATORY:

Representative of the testing laboratory shall have access to the Work at all times. Provide facilities for such access in
order that the laboratory may properly perform its function.

3.02 TAKING SPECIMENS:
Specimens and samples for testing, unless otherwise provided in the Contract Documents, will be taken by the testing

personnel. Sampling equipment and personnel will be provided by the testing laboratory. Deliveries of specimens and
samples to the testing laboratory will be performed by the testing laboratory.

END OF SECTION 01410

TESTING LABORATORY SERVICES
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SECTION 01500 - TEMPORARY UTILITIES & FACILITIES

PART 1 - GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK:
Work includes, but is not limited to:
A.Temporary utility and services required for use at the project site include, but are not limited to, the following:

1.Water service and distribution.
2.Temporary electric power and light.

It is the Contractor's responsibility to determine and provide adequate capacity for each utility needed at each
stage of construction; and to obtain and pay for all and any temporary easements required to bring
temporary utilities to the project site, where the Owner's permanent easement cannot be utilized for
that purpose.

B.The construction of temporary offices and support facilities as required in the Contract Documents and
as required for the proper execution of the project, include, but are not limited to the following:

1.Field offices and storage sheds.
2.Sanitary facilities, including drinking water.
3.Temporary enclosures.

4 Barricades and warning signs.

5.Bulletin boards and signs.

6.Waste disposal facilities and services.

C.Provide the security and protection facilities and services required in the Contract Documents and as required
for the project.

QUALITY ASSURANCE:

Comply with requirements of local laws and regulations governing construction and local industry standards, in the
installation and maintenance of temporary services and facilities, including but not limited to the following:

A.Building Codes, including permits and inspection.

B.Health and safety regulations.

C.Utility company regulations and recommendations governing temporary utility services.

D.Fire Department rules and recommendations.

E.Environmental protection regulations governing use of water and energy, and the control of dust, noise and
other nuisances.

JOB CONDITIONS:

TEMPORARY UTILITIES AND FACILITIES
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A.The Contractor shall make all required connections to existing utility systems with minimum disruption to
services in the existing utility systems. When disruption of the existing service is required, provide alternate
temporary service.

B.Provide each temporary service and facility ready for use at each location. Maintain and expand as required,
and modify temporary services and facilities as needed throughout the progress of the Work. Remove all
temporary services and facilities at the completion of the project.

C.Conditions of Use:
Operate temporary services and facilities in a safe and efficient manner. Do not overload temporary services or

facilities, and do not permit them to interfere with the progress of the work. Do not allow unsanitary
conditions, public nuisances or hazardous conditions to develop or persist on the site.

PART 2 - PRODUCTS

2.01

2.02

2.03

MATERIALS AND EQUIPMENT:

Provide new materials and equipment for temporary services and facilities or used materials and equipment

that are undamaged and in serviceable condition may be used. Provide only materials and equipment that are

recognized as being suitable for the intended use, by compliance with appropriate standards.

TEMPORARY UTILITIES:

A.General:

Comply with all codes and utility company regulations.

B.Water:

The Contractor shall connect himself to the water system, and shall furnish and install all necessary temporary
water lines and drainage pipes, and upon completion of the work and shall remove all such temporary
facilities.

B.Electricity:

The Contractor shall connect himself to the electrical system, and shall furnish and install temporary wiring,
lighting, and, upon completion of the work and shall remove all such temporary facilities.

C.VAC:

The Contractor shall provide and maintain all temporary ventilation/climate control facilities and, upon completion
of the work, shall remove all such temporary facilities.

FIELD OFFICE AND STORAGE TRAILER:

TEMPORARY UTILITIES AND FACILITIES
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A.The Contractor will be provided an area within the project site to locate his field office. Within the field office, the
Contractor shall provide the required tables, chairs and utilities.

B.The Contractor shall provide a storage trailer(s) adequate in size to accommodate all supply and storage
necessary for the project. Itis permitted to the Contractor to locate the storage trailer(s) in the parking area
for the duration of the project. The Owner will not be responsible for the storage trailer nor its contents.

2.04 SANITARY FACILITIES:
Provide temporary sanitary facilities required including temporary toilets, wash facilities and drinking water fixtures
for use of all personnel. Provide in compliance with governing regulations including safety and health codes for
the type, number, location, operation and maintenance of fixtures and facilities. Maintain sanitary conditions at all
times.

2.05 BARRICADES AND WARNING SIGNS:
Furnish, install and maintain for the duration of construction all required scaffolds, tarpaulins, canopies, warning
signs, steps, bridges, platforms, and other temporary construction necessary for proper completion of the work in
compliance with all safety and other regulations.

2.06 WASTE DISPOSAL SERVICES:

Provide waste bins for the dispose of all construction debris and garbage. Waste bins shall be equal to the
20 cubic yards capacity metal waste bins rented by Browning-Ferris Industries or other waste company.

PART 3 - EXECUTION

3.01 INSTALLATION, GENERAL:
A.General:

1.Locate temporary services and facilities where they will serve the entire project adequately and result
in minimum interference with the performance of the Work.

2.Relocate, modify and extend services and facilities as required during the course of work so as to
accommodate the entire work of the project.

3.Maintain all temporary facilities as long as needed for the safe and proper completion of the work.
B.Electricity:

Comply with applicable NEMA, NECA and UL standards and governing regulations for materials and layout of
temporary electric service.

C.Collection and Disposal of Wastes:

1.Establish a system for collection and disposal of waste materials from construction areas and elsewhere on

TEMPORARY UTILITIES AND FACILITIES
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3.02

the site. Handle waste materials that are hazardous, dangerous, or unsanitary separately from other
inert waste by containerizing appropriately. Dispose of waste material in a lawful manner.

2.Burying or burning of waste materials on the site will not be permitted.
3.Washing waste materials down sewers or into waterways will not be permitted.

D.Barricades, Warning Signs and Lights:

Comply with recognized standards and code requirements for the erection of substantial, structurally adequate
barricades where needed to prevent accidents and losses. Paint with appropriate colors, graphics and
warning signs to inform personnel at the site and the public, of the hazard being protected against. Provide
lighting where appropriate and needed, including flashing red lights where appropriate.

TERMINATION AND REMOVAL:

A.Remove all temporary utilities, service, facility, etc. promptly after a substantial portion of the work has been
completed, or no later than substantial completion. Complete, or, if necessary, restore permanent work
which may have been delayed because of interference with the temporary service or facility. Repair

damaged work, clean exposed surfaces and replace work which cannot be satisfactorily repaired.

B.Materials and facilities that constitute temporary services and facilities are and remain the property of the
Contractor. The Owner reserves the right to take possession of the project identification signs.

END OF SECTION 01500
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SECTION 01630 - PRODUCT OPTIONS AND SUBSTITUTIONS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF REQUIREMENTS:

A.The Contractor's requests for changes in the products, materials, equipment and methods of construction required
by the Contract Documents are considered "Requests for Substitutions" and are subject to the requirements
specified herein.

B.Products, materials and/or construction methods indicated in the Confract Documents are not subject to the
requirements for substitutions as herein specified.

CONTRACTOR'S PRODUCT OPTIONS:

A.For products specified by reference standard, the Contractor shall select product meeting that standard by any
manufacturer.

B.For products specified by naming several products and/or manufacturers, the Contractor shall select any one of
products and manufacturers named.

C.For products specified by naming one product and manufacturer, and stating "equal products of other manufacturers
may be submitted", the Contractor shall submit a Request for Substitution for product or manufacturer which is
not specifically named with documentary and test evidence of its equality for the Architects approval.

D.For products specified by naming one product and manufacturer, and not stating "equal products of other
manufacturers may be submitted", the Contractor shall submit the specified product.

PRODUCT SUBSTITUTION (REQUEST FOR SUBSTITUTION):

A.The Contractor shall submit a separate Request for Substitution for each product substitution. Unless otherwise
accepted by the Architect, each request shall be supported with complete data substantiating compliance of
proposed substitution with requirements stated in the Contract Documents and stated below:

1.Product identification, including manufacturer's name and address.
2.Manufacturer's literature, including:

a.Product description.

b.Reference standards.

c¢.Performance and test data.

3.Samples, as applicable.

PRODUCT OPTIONS AND SUBSTITUTION
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4 List of how the proposed product compares to the specified product.

5.List of changes required in other work or products.

6.Accurate cost data comparing proposed substitution with product specified.
7.Designation of availability of maintenance services, sources of replacement materials.

B.The Request for Substitution shall list in a clear and precise manner how the proposed product compares to the
specified product. It will be assumed that any aspects of the proposed product not listed in the Request for
Substitution means that proposed product complies with the specified product. If, even after installed, it is found
that the proposed product does not comply with the specified product, the Owner may request the Contractor to
replace the product with one that complies or may request a credit for the value of the product.

C.Substitutions will not be considered when:

1.They are indicated or implied on shop drawings or product data submittals without a formal request from
Contractor.

2.Acceptance will require substantial revision of Contract Documents.
3.lIts equality with the specified products is not clearly demonstrated.
D.Substitute products shall not be ordered or installed without written acceptance of Owner.

E.Owner will determine acceptability of proposed substitutions.

1.04 CONTRACTOR'S REPRESENTATION:
A.In making a formal Request for Substitution, the Contractor represents that:

1.He has investigated the proposed product and has determined that it is equal to or superior in all respect to the
product specified.

2.He will provide same warranties or bonds for substitution as for products specified.

3.He will coordinate installation of accepted substitution into the work, and will make such changes as may be
required for the work to be complete in all respects.

4.He waives claims for additional cost caused by substitution, which may subsequently become apparent.

1.05 OWNER'S DUTIES:
A.Review Contractor's requests for substitutions with reasonable promptness.

B.Notify Contractor, in writing, of decision to accept or reject request substitution.

END OF SECTION 01630

PRODUCT OPTIONS AND SUBSTITUTION
01630 -2



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

SECTION 01710 - PROGRESS AND FINAL CLEANING

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

DESCRIPTION OF WORK:
A.Work Includes:

Throughout the construction period maintain the structures, site and areas around the site clean of all construction
debris as required in this Section.

B.Related Work Described Elsewhere:

In addition to standards described in this Section, comply with all requirements for cleaning as described in other
Sections of these Specifications.

QUALITY ASSURANCE:

A.Inspection:

Conduct inspections of the site and the area immediately around the site to verify that requirements of cleanliness are
being met.

B.Codes and Standards:

In addition to the standards described in this Section, comply with all pertinent requirements of governmental agencies
having jurisdiction.

C.Waste Dumping:
Submit written evidence that the site for dumping waste from the project has been duly permitted by the Environmental

Quality Board. At no time shall the site or area around the site be used as a dump on a temporary or permanent
basis.

PART 2 - PRODUCTS

2.01

2.02

CLEANING MATERIALS AND EQUIPMENT:

Provide all required personnel, equipment and materials needed to maintain the specified or required standard of
cleanliness.

COMPATIBILITY:

PROGRESS AND FINAL CLEANING
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Use only cleaning materials and equipment which are compatible with the surface being cleaned, as recommended by
the manufacturer of the material.

PART 3 - EXECUTION

3.01

3.02

PROGRESS CLEANING:
A Maintain all stored items in an orderly arrangement and properly protected.

B.Do not allow the accumulation of scrap, debris, waste material and other items not required for the construction of
this Work.

FINAL CLEANING:
A.Definition:

For the purpose of the final cleaning "clean" shall be interpreted as meaning the level of cleanliness generally provided
by skilled cleaners using commercial quality building maintenance equipment and materials.

B.General:

Prior to completion of the Work, remove from the job site all tools, surplus materials, equipment, scrap, debris and
waste. Conduct final progress cleaning as described herein and in other Sections of these Specifications.

C.Site:

Unless otherwise specifically directed, broom clean all paved areas on the site and all public paved areas directly
adjacent to the site. Completely, remove all resultant debris.

D.Interior and Exterior of Structures:

1.Inspect all exterior surfaces and remove all fraces of soil, waste material, smudges and other foreign matter.
Remove all traces of splashed materials from adjacent surfaces. Remove all paint droppings, spots,
stains and dirt from finished surfaces.

2.Broom and mop all interior areas, as applicable.

3.Vacuum all carpet, as applicable.

4.Clean all glass and aluminum windows and storefronts, removing all markings.

5.Clean all plumbing fixtures and bathroom accessories.

6.Clean all lighting and A/C ventilation fixtures.

7.Clean all surfaces of millwork, casework, efc.

8.Comply with the requirements for cleaning as described in other Sections of these Specifications.

PROGRESS AND FINAL CLEANING
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END OF SECTION 01710
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SECTION 01720 - PROJECT RECORD DOCUMENTS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK:

A.Throughout progress of the work of this Contract, maintain an accurate record of all changes to the Construction
Drawings (i.e. As-Built), as described in this Section.

B.The intent of the Record Documents is to provide factual information regarding all aspects of the construction work,
both concealed and visible.

QUALITY ASSURANCE:

A.Coordinate all changes to the Project Record Documents, making adequate and proper entries on each sheet of
drawings and other documents where such entry is required to properly show the change. All entries shall be
dated and initialed by the person making the entry.

B.Accuracy of records shall be such that future search for items shown in the Contract Documents may rely on
information obtained from the approved Record Documents.

SUBMITTALS:

A.Prior to the submittal of each progress payment, the Contractor shall show the Architect that the Record Documents
are being kept current with the construction work executed.

B.Prior to submitting the request for final payment, submit the final Record Documents to the Architect and secure his
approval.
PRODUCT HANDLING:

A.Use all means necessary to maintain the Record Documents completely protected from deterioration and from loss
and damage until completion of the Work.

B.In the event of loss of recorded data, use all means necessary to secure the data to the Architect's approval.

PART 2 - PRODUCTS

PROJECT RECORD DOCUMENTS
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2.01

RECORD DOCUMENTS:

Promptly following the award of the Contract, prepare one (1) complete set of the Contract Documents to serve as the
Record Documents.

PART 3 - EXECUTION

3.01 MAINTENANCE OF RECORD DOCUMENTS - AS-BUILT:

A.lmmediately upon receipt of the job set described above, identify each of the Documents with the title "RECORD
DOCUMENTS - AS BUILT".

B.Do not use the Record Documents for any purpose except entry of changes to the Contract Documents.

3.02 ENTRIES ON THE RECORD DOCUMENTS - AS-BUILT:
Using a red pen, clearly describe the change by note and by graphic line, as required. Date all entries. Call attention
to the entry by a "cloud" around the areas affected. In the event of overlapping changes, different colors may be used
for each of the changes.

3.03 CONVERSION OF DIAGRAMMATIC LAYOUTS:
In most cases on the drawings, arrangement of conduits and circuits, piping, ducts, and other similar items, is shown
diagrammatically and is not intended to portray precise physical layout. Final physical arrangement is as determined
by the Contractor, subject to the Architect's approval. Since design of future modifications of the facility may require
accurate information as to the final physical arrangement of items, show on the As-Built the centerline of each run of
items such as those described above and show by symbol or note, the vertical location of the item ("under slab", "in
ceiling plenum", "exposed", etc.").

3.04 ACCURACY OF ENTRIES:
Use all means necessary, including the proper tools for measurement, to determine actual locations of the installed
items.

END OF SECTION 01720
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SECTION 01730 - CONTRACT CLOSEOUT

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

DESCRIPTION OF WORK:
Work Includes:

A.Upon completion of the Work, remove all temporary facilities, fences, scaffolding, surplus materials and rubbish of
any kind from the site of the work.

B.Comply with the requirements of Section 01710 - Cleaning of the Specifications.

C.Comply with the requirements of Section 01720 - Project Record Documents of the Specifications.
D.Submittal of all required documentation.

E.Obtainment of all required endorsements/permits.

F.Obtainment of the Certificate of Occupancy.

DOCUMENTS REQUIRED PRIOR TO FINAL PAYMENT:

Prior to final payment and before the issuance of the final Certificate for Payment, the Contractor shall submit the
following documents:

A.Manuals:

One (1) complete set of the manuals of all equipment and systems fumished under the Contract and any additional
data required in the Contract Documents. Manuals shall be arranged in proper order, indexed and suitably
bound.

B.Guarantees:

One (1) complete set of the guarantees (warranties) required in the General, Special and Supplementary Conditions
and any other guarantees stated in the technical sections of the Specifications. Guarantees shall be arranged in
proper order, indexed and suitably bound.

C.Project Record Documents:

One (1) complete set of project record documents as required in Section 01720 - Project Record Documents of the
Specifications.

D.Consent of Surety:

CONTRACT CLOSEOUT
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One (1) copy of the consent of surety to release of withholding or final payment as may be required by the General
Conditions.

E.Liquidation Requirements:

All other documents required in the Contract Documents.

1.04 ENDORSEMENTS:

Obtain and pay any fees related to obtaining the necessary endorsements required for the Certificate of Occupancy,
and provide copy to Owner.

1.05 CERTIFICATE OF OCCUPANCY:

Obtain and pay any fees related to the Certificate of Occupancy ("Permiso de Uso") and deliver to the Owner.

END OF SECTION 01730
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SECTION 02900 - LANDSCAPING

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

DESCRIPTION OF WORK

A combination of different GreenGrid® modules will be used in our landscaping design to prevent site disturbance. This
system is typically used on green roof applications, but its characteristics make it an ideal option for the achievement of
creating a temporary landscape with an appropriate modularity that eases the installation and removal with minimum
disturbance of the existing conditions.

PART 2 - PRODUCTS

2.01

PRODUCT DESCRIPTION

A Modules - Patented GreenGrid® modules are composed of 60% post-industrial, recycled, high
molecular weight polyethylene. The modules come in a variety of sizes and are available in three depths. The
Ultra Extensive (2.5-inch depth) modules — supporting only sedum species — weigh only 10 pounds per square
foot (wet). The Extensive (4-inch depth) modules - supporting shallow rooting grass, sedum, and wildflower
species — weigh approximately 15 pounds per square foot (wet). The Intensive (8-inch depth) modules —
supporting a large variety of ornamental perennials and shrubs — weigh approximately 28 pounds per square foot
(wet).

B. Growing Media — GreenGrid® is a proprietary mixture of organic and inorganic material, formulated on
the basis of years of research and field testing by soil scientists and horticulture experts.

C. Preplanted Vegetation —Plants will be selected and specified by our Horticulture student's team.

D. Edge Treatments — Wood, recycled composite wood, metal, or other specialty materials (in various
colors and designs) could be included as part of the GreenGrid® system design.

E. Optional Features - Pavers made from 100% post-industrial recycled rubber, walkways, and planter
boxes can be incorporated into the GreenGrid® system.

LANDSCAPING
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22 SYSTEM SPECIFICATIONS

ELEMENT

DESCRIPTION

Module size

Standard - 2 ft. x 4 ft.
2ft. x2ft.x2.5in.
2ft. x2ft. x4in.

Depth of modules (three depths)

25in.,4in., and 8 in. (nominal)

Weight of planted modules
(fully saturated)

2in. depth — Approx. 10 Ib. per sq. ft.
4 in. depth — Approx. 15 Ib. per sq. ft.
8 in. depth — Approx. 28 Ib. per sq. ft.

Module material

60% post-industrial recycled HDPE
- 150 mil. 2.5 and 4 in.

- 175 mil. 8 in.
Color of modules Black
Paver size Length — 2 ft., width - 2 ft., depth — 1.75 in.

Paver material

100% recycled rubber

Paver colors

Forest green, charcoal, brick red

Paver weight

7.5 Ibs./sq. ft.

Drainage/root resistance medium

Spunbonded polypropylene geotextile

Growth media

Proprietary mixture consisting of organic and inorganic
material.

Edge treatments

Wood, recycled composite wood, metal, or other specialty
materials (in various colors and designs)

Plants

Perennials, grasses, or shrubs specifically selected for
climate, hardiness zone, color, and size.

PART 3 - EXECUTION

GreenGrid® modules arrive at the jobsite preplanted and ready for installation.

END OF SECTION 05500
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SECTION 05500 - METAL FABRICATION

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 of the Specifications, apply to work of this section.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK:
A. Extent of metal fabrication is indicated on the Drawings, and as specified herein.
B.Types of work in this section include, but are not limited to, metal fabrications for:
1. Stainless steel railings and handrails.
2. Miscellaneous steel fabrication.
3. Metal fastenings.

QUALITY ASSURANCE:

A.Use skilled workmen who are thoroughly trained and experienced and who are completely familiar with the specified
requirements and the methods needed for proper performance of the work of this Section.

B.Preassemble items in shop to greatest extent possible to minimize field splicing and assembly. Disassemble units
only as necessary for shipping and handling limitations. Mark units for reassembly and coordinated installation.

C.Perform all shop and field welding required in this Section, adhering strictly to the current pertinent recommendations
of the American Welding Society.
SYSTEM PERFORMANCES:

Metal assemblies shall comply with the Uniform Building Code and the following minimum requirements for structural
performance:

A. Handrails and Toprails:

Design, engineer, fabricate, and install handrails and railing systems to withstand the following loads applied as
indicated when tested per ASTM E 935.

1. Concentrated loads of 300 Ibf. Applied at any point in any direction.
2. Uniform load af 75 Ibf. per linear ft. applied simultaneously in both vertical and horizontal directions.

SUBMITTALS:
A.Product Data:

Submit manufacturer's specifications, anchor details and installation instructions for products used in miscellaneous

METAL FABRICATION
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metal fabrications, including paint products and grout.

B.Shop Drawings:

Submit shop drawings for fabrication and erection of all metal fabrications. Include plans, elevations and details of

sections and connections. Show anchorage and accessory items.

PART 2 - PRODUCTS

2.01

MATERIALS AND COMPONENTS:
A.General:

For fabrication of the work of this Section use only those materials which are smooth and free from surface blemishes

including pitting, seam marks, roller marks, rolled trade names and roughness.

B.Unless otherwise indicated, materials shall comply with:

1.Steel plates, shapes, and bars: ASTM A36.

2.Steel plates to be bent or cold formed: ASTM A283, Grade C.
3.Steel Bar Grating: ASTM A 569 or ASTM A 36.

4.Steel Tubing: Hot-rolled, ASTM A 501, seamless.

5.Steel Pipe: ASTM A 53; type and grade as selected by fabricator and as required for design loading; galvanized
finish; standard weight (schedule 40), unless otherwise indicated.

6.Structural Steel Sheet: Hot-rolled, ASTM A 570; or cold-rolled ASTM A 611, Class 1; of grade required for
design loading.

7.Galvanized Structural Steel Sheet: ASTM A 446, of grade required for design loading. Coating designation as
indicated, or if not indicated, G90.

8.Brackets, Flanges and Anchors: Cast or formed metal of the same type material and finish as supported rails,
unless otherwise indicated.

9.Galvanizing: Minimum 1.5 ounces per square foot zinc coating in accordance with ASTM A386.

10. Non-shrink nonferrous grout: CE CRD C588.

C.Fasteners:

1.General:

Provide zinc-coated fasteners for exterior use and where built into exterior walls. Select fasteners for the type,
grade and class required for proper fabrication and installation.

2.Unless otherwise indicated, all fasteners shall comply with:

METAL FABRICATION
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2.02

1.Bolts and nuts:
Regular hexagon-head type, ASTM A307, Grade A.
2.Lag bolts:
Square-head type, Fed. Spec. FF-B-561.
3.Machine screws:
Cadmium plated steel, Fed. Spec. FF-S-92.
4 Wood screws:
Flat-head carbon steel, Fed. Spec. FF-S-111.
5.Plain washers:
Round, carbon steel, Fed. Spec. FF-W-92.
6.Lock washers:
Helical spring type carbon steel, Fed. Spec. FF-W-84.
D.Paint:

In addition to any requirements set forth in this Section, comply with Section 09900 - Painting of the Specifications.

METAL FABRICATION - GENERAL:

A.Use materials of size and thickness indicated on drawings, as required for proper fabrication and installation, and to
comply requirements established in Paragraph 1.03 - System Performances of this Section. Work to dimensions
indicated or accepted on shop drawings, using proven details of fabrication and support. Use type of materials
indicated or specified for various components of work.

B.Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges. Ease
exposed edges to a radius of approximately 1/32" unless otherwise indicated. Form bent-metal comers to
smallest radius possible without causing grain separation or otherwise impairing work.

C.Weld comers and seams continuously, complying with AWS recommendations. At exposed connections, grind
exposed welds smooth and flush to match and blend with adjoining surfaces.

D.Form exposed connections with hairline joints, flush and smooth, using concealed fasteners wherever possible. Use
exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.

E.Provide for anchorage of type indicated, coordinated with supporting structure. Fabricate and space anchoring
devices to provide adequate support for intended use.

F.Cut, reinforce, drill and tap miscellaneous metal work as required to receive finish hardware and similar items.

METAL FABRICATION
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2.03

G.Fabricate joints which will be exposed to weather in a manner to exclude water or provide weep holes where water

may accumulate.

H.Galvanizing:

Provide a zinc coating for those items indicated or specified to be galvanized, as follows:

1.ASTM A 153 for galvanizing iron and steel hardware.
2.ASTM A 123 for galvanized rolled, pressed and forged steel shapes, plates, bars and strip 1/8" thick and heavier.

3.ASTM A 386 for galvanizing assembled steel products.

I. Apply shop primer to surfaces of metal fabrications except those which are galvanized or as indicated to be

embedded in concrete or masonry, unless otherwise indicated, and in compliance with requirements of
SSPC-PA1 "Paint Application Specification No. 1" for shop painting.

STAINLESS STEEL RAILINGS AND HANDRAILS:

A

Fabricate stainless steel railings and handrails to design, dimensions, and details indicated. Provide railings and
handrails members formed of pipe of sizes and wall thickness indicated, but not less than that required to support
design loading requirement established in Paragraph 1.03 — System Performances of this Section.

Except as otherwise indicated, interconnect railing and handrail members by butt-welding with internal
connectors.

At tee and cross intersections provide coped joints.

At bends interconnect pipe by means of prefabricated elbow fittings or flush radius bends, as applicable, of
radiuses indicated.

Form bends by use of prefabricated elbow fittings and radius bends or by bending pipe, at fabricator’s option.
Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each repetitive
configuration required; maintain cylindrical cross-section of pipe throughout entire bend without buckling, twisting
or otherwise deforming exposed surfaces of pipe.

Provide wall retums at ends of wall-mounted handrails, except where otherwise indicated.

Close exposed ends of pipe by welding 3/16” thick steel plate in place or by use of prefabricated fittings.

Where indicated, provide toeboards at railings around openings and at the edge of open-sided floors and
platiorms. Fabricate to dimensions and details indicated, if not indicated, use a 4” high x 1/8” plate welded to, and

centered between, each railing post.

Provide wall brackets, end closures, flanges, miscellaneous fittings and anchors for interconnections of pipe and
attachment of railings and handrails to other work.

Galvanize steel railings, including pipe, fittings, brackets, fasteners and other ferrous metal components.

METAL FABRICATION
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2.04

MISCELLANEOUS STEEL TRIM:

Provide shapes and sizes indicated for profiles shown. Unless otherwise indicated, fabricate units from structural steel
shapes, plates and steel bars, with continuously welded joints and smooth exposed edges. Use concealed field
splices wherever possible. Provide cutouts, fittings and anchorages as required for coordination of assembly and
installation with other work.

PART 3 - EXECUTION

3.01

3.02

3.04

FIELD MEASUREMENTS:

Take field measurements prior to preparation of shop drawings and fabrication, where possible. Do not delay job
progress; allow for trimming and fitting where taking field measurements before fabrication might delay work.

GENERAL INSTALLATION:

A.Provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications to in-place
construction, including: threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag
bolts, wood screws and other connectors as required.

B.Perform cutting, drilling and fitting required for installation of miscellaneous metal fabrications. Set work accurately in
location, alignment and elevation, plus, level, true and free of rack, measured from established lines and levels.
Provide temporary bracing or anchors in formwork for items which are to be built into concrete masonry or similar
construction.

C.Fit exposed connections accurately together to form tight hairline joints. Weld connections which are not to be left as
exposed joints, but cannot be shop welded because of shipping size limitations. Grind exposed joints smooth
and touch-up shop paint coat. Do not weld, cut or abrade the surfaces of exterior units which have been hot-dip
galvanized after fabrication, and are intended for bolted or screwed field connections.

D.Field Welding:

Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance and quality of welds made,
and methods used in correcting welding work.

E.Expansion Joints:

Provide expansion joints at locations indicated, or if not indicated, at intervals not to exceed 40 feet. Provide slip joint
with internal sleeve extending 2" beyond joint on either side; fasten internal sleeve securely to one side; locate
joint within 6" of posts.

TOUCH-UP PAINTING AND CLEAN:

A.Touch-Up Painting:

Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed
areas with same material as used for shop painting. Apply by brush or spray to provide a minimum dry film
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thickness of 2.0 mils.
B.Galvanize surfaces:
Clean field welds, bolted connections and abraded areas and apply galvanizing repair paint to comply with ASTM A

780.

END OF SECTION 05500
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SECTION 06065- PLASTIC MATERIALS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK:
A.  Extentof plastic materials is indicated on schedules, drawings, and/ or as specified herein.
B.  Related work described elsewhere:
1.Section 08120- Aluminum Doors & Frames
2.Section 08350- Folding Doors & Grilles
3.Section 06400- Architectural Millwork
QUALITY ASSURANCE:

A.  The material covered by these specifications shall be fumished by a certified manufacturer of proven ability who
has regularly engaged in the manufacture and installation of the product.

B.  Substitution of any component or modification of system shall be made only when approved by the Architect or
Engineer.

C.  Manufacturer’s qualifications: Experienced in successfully producing fabrications similar to that indicated for this
project.

D. In addiion to requirements of these specifications, comply with the manufacturer's instructions and
recommendations for work.

SUBMITTALS:

A. Shop Drawings: Submit fabrication and installation shop drawings for each product and process specified as
work of this section. Indicate materials, construction, dimensions, locations, tolerances, connections and
installation details.

B. Product data: Submit manufacturer’s product data for each product and process specified as work of this
section. Indicate materials, construction, dimensions, locations, tolerances, physical properties, connections and
installation details.

PART 2 - PRODUCTS

PLASTIC MATERIALS
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2.01 MANUFACTURER'S CONTACT:
IGMAN INTERNATIONAL

San Juan, Puerto Rico 00913 tel 787 765 3574, 787 758 3976
Email: dzeligman@3-form.com
2.02 MATERIALS:

Shall be 3 FORM Varia, orange tan super maite as manufactured by 3 FORM, Inc. Panel shall be 1/8” thick and of
style and height indicated on drawings.

PLASTIC MATERIALS
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Qforni ecoresin

3torm® ecorasin™ is a dynamic panel system. The choices of ecorasin panels are as diverse as your
imagination, By allowing you 10 custam-selact the color, pattern, texture, interlayer and finish of your

material, ecorésin transtorms into the perfect medium for your architéectural application,

PRODUCT DESCRIPTION

PLASTIC MATERIALS
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SPECIFICATIONS

PLASTIC MATERIALS
06065 - 6



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

............................................................................................
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Additianally, as demansirated in the following ¢hart, ecorasin panels maintain tremendous physical integrity
when preduced with UV stabilizatien tachnology.

“T]pact Strength Comparison Bl ecoresin with UV stabilization

(Xenon Arc Accelerated Exposure Tasting) non-stabilized ecoresin
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DEFLECTION

3form ecoresin will exhibit different amounts of deflaction given a varlety of factors: fastening tachniques,
loads, gauges and panel dimensions to list a few. Your 3form Representative can assist you with general
deflection guidslines for your application. If your application has spscific enginaering requirements, please
contact the 3form Product Technology team for additional direction,

HEAT FORMING/COLD BENDING

ecorssin can be cold bent for simple bends and curved arsas. As a rule, a minimum radius of 100 times thick-
ness is acceptabls for ecorasin (will depend on innerlayar matarial}.

ECORESIN THICKNESS MINIMUM COLD BEND RADII
1/16" (1.5 mm} 7' (178 mm)
1/8" (3 mm) 12" {305 mm)
3/16" (4.5 mm) 18" {483 mm)
1/4* (6 mm) 25" {635 mm)

PLASTIC MATERIALS
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CLEANING INSTRUCTIONS

PLASTIC MATERIALS
06065 - 14



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

PART 3 - EXECUTION

3.01

3.02

3.03

INSPECTION:

A

Before cutting, examine the surfaces to be cut and patched and the conditions under which the work is to be
performed. If unsafe or otherwise unsatisfactory conditions are encountered, take corrective action before
proceeding with the work.

B.  Before the start of cutting work, meet at the work site with all parties involved, including mechanical and electrical
trades. Review areas of potential interference and conflict between the various trades. Coordinate layout of the
work and resolve potential conflicts before proceeding with the work.

PREPARATION:

A.  To prevent failure provide temporary support of work to be cut.

B.  Protect other work during cutting and patching to prevent damage.

C.  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

D.  Take precautions not to cut existing pipe, conduit or duct serving the building but scheduled to be relocated until
provisions have been made to bypass them.

PERFORMANCE:

A, General:

Employ skilled workmen to perform cutting and patching work. Except as otherwise indicated, proceed with
cutting and patching at the earliest feasible time and complete work without delay.

B.  Cutting:

PLASTIC MATERIALS
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1. Cut the work using methods that are least likely to damage work to be retained or adjoining work.

2. Use hand or small power tools designed for sawing or grinding, not hammering and chopping. Cut through
concrete and masonry using a cutting machine such as a carborundum saw or core drill to insure a neat
hole. Cut holes and slots neatly to size required with minimum disturbance of adjacent work.

3. By-pass utility services such as pipe and conduit, before cutting, where such utility services are shown or
required to be removed, relocated or abandoned. Cut-off conduit and pipe in walls or partitions to be
removed. After by-pass and cutting, cap, valve or plug and seal tight remaining portion of pipe and conduit
to prevent entrance of moisture or other foreign matter.

4. Comply with requirements of applicable sections of Division 2 where cuting and patching requires
excavating and backfilling.

C.  Restoration of Surface (Patching):

A. Restore exposed finishes of patched areas, and where necessary, extend finish restoration into retained
adjoining work in a manner which will eliminate evidence of patching and refinishing.

B. Comply with the requirements of the Section of the Specifications of the material that will be used to patch.
D.  Cleaning:
Thoroughly clean areas and spaces where work is performed or used as access to work. Thoroughly clean

piping, conduit and similar features before painting or other finishing is applied.

END OF SECTION 06065
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SECTION 06125 - WOOD DECKING

PART 1- GENERAL

1.01 SECTION INCLUDES
A Cedar Decking.
B. Cedar Seating.

1.02 RELATED SECTIONS

A Section 05500 — Metal Fabrication.

1.03 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.

3. Installation methods.

C. Selection Samples: For each finished product specified two complete sets of color chips representing

manufacturer's full range of available materials and finished appearance.

D. Verification Samples: For each finish product specified, two samples, nominal size 5 1/2 inches (140

mm) square representing actual product with finished color and texture.

1.04 QUALITY ASSURANCE

A Manufacturer Qualifications: Experience in successfully producing fabrications to those indicated in this
project.
B. Substitutions of any component or modification of system shall be made only if approved by the

Architect or Engineer.

1.05 DELIVERY, STORAGE, AND HANDLING

A Inspect the materials upon delivery to assure that specified products have been received.

B. Store materials in safe area, away from construction traffic; store under cover and off ground, protected

from moisture.

C. Keep materials clearly separated and identified with grade marks legible. Keep damaged material

identified as damaged and stored separately.

1.06 PROJECT CONDITIONS

A Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended

WOOD DECKING
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by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

1.07 SUPPLEMENTAL MATERIALS

A Fasteners, supports, and hangers shall be provided by manufacturers other than member organizations
of the WRCLA, and conform to the requirements set forth by this section.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A Acceptable Manufacturer: Western Red Cedar Lumber Association, which is located at: 1501 - 700 W.
Pender St. Pender Place 1, Business Bldg. ; Vancouver, BC, Canada V6C 1G8; Toll Free Tel: 866-778-
9096; Tel: 604-684-0266; Fax: 604-687-4930; Email: wrcla@wrcla.org; Web: www.wrcla.org

B. Requests for substitutions will be considered in accordance with provisions of Section 01630.

2.02 DECKING MATERIAL

A Western Red Cedar Decking: Western Red Cedar Lumber Association decking grades.
1. Grade: Architect Clear.

2.03 FASTENERS

A Nails:

Material: No. 304 stainless steel.

Material: No. 316 stainless steel.

Material: Hot-dipped galvanized.

Material: Aluminum.

Shank: Plain.

Shank: Spiral.

Shank: Ringed.

Length: 8d - 2 1/2 inches (64mm) for decking with 1 1/4 inch (32mm) nominal thickness.
Length: 10d - 3 inches (76mm) for decking with 2 inch (51mm) nominal thickness.

© PN wh =

B. Screws:

Material: No. 304 stainless steel.

Material: No. 316 stainless steel.

Material: Double Hot-Dipped Galvanized.

Length: 2 1/2 inches (64mm) for decking with 1 1/4 inch (32mm) nominal thickness
Length: 3 inches (76mm) for decking with 2 inch (51mm) nominal thickness.

ko=

2.04 PROTECTING FINISH

A Water repellant, fungus and mildew resistant penetrating stain that is resistant to Ultra Violet (UV) light.
1. Color: Translucent.

B. Follow guidelines of the Western Red Cedar Lumber Association.

WOOD DECKING
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C. Adhere to coating manufacturer's instructions.

PART 3 EXECUTION

3.01 PREPARATION

A Coordinate work with related trades; scribe and cope decking for accurate fit. Allow installation of
related work to avoid cutting and patching.

B. Select decking boards of longest possible lengths. Discard boards that are warped, twisted, bowed,
crooked or otherwise defective.

3.02 INSTALLATION

A Install decking square, plumb, and level, evenly fitted and securely fastened.
B. Space decking planks 1/8 inch (3mm) apart to allow for adequate drainage and expansion.
C. Fasten decking using appropriate length nails for the application.

1. Use 3 inch (10d) nails to fasten decking with nominal thickness of 2 inches. Use 2-1/2 inch (8d) nails to
fasten decking with nominal thickness of 1-1/4 inches (31.7 mm). Length may be reduced by 1/4
inch (6.3 mm) if ring or spiral shank nails are used.

2. Use thin shanked nails with blunt points to prevent splitting.

3. Provide one nail per joist for deck boards 2 inches (50 mm) wide, two nails per joist for deck boards 4
inches (100 mm) and wider.

D. Fasten deck with screws long enough to penetrate 1 inch (25 mm) into support members. Provide 1-1/2
inches (38 mm) penetration for structural components.

E. Secure decking with blind fastening system following blind fastener manufacturer's instructions.

F. Follow installation instructions specified in the Western Red Cedar Lumber Association's Installing
Cedar Siding publication and DVD.

G. Installation must comply with local building codes and regulations.
H. Finish materials on all sides and ends. Apply touch up coating on new cuts. Factory finishing is
preferred.

3.03 ADJUSTING AND CLEANING

A As work proceeds, maintain premises free of unnecessary accumulation of tools, equipment, surplus
materials, and debris related to this work.

3.04 MAINTENANCE

A Explain proper maintenance procedures to owner or owner's representative at project closeout.
B. Move planters, benches and other deck accessories periodically to allow the deck beneath to thoroughly
dry.
WOOD DECKING
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C. Inspect decking annually for loose fasteners and finish condition. Re-apply coating as necessary.
D. The use of pressure washers is not recommended.

END OF SECTION 06125
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SECTION 06400 - ARCHITECTURAL MILLWORK

PART 1 - GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK:
A.Extent of architectural millwork (woodwork) is indicated on drawings, in schedules and as herein specified.
B.Types of architectural woodwork include, but are not necessarily limited to, the following:
1.Wall and base cabinets.
2.Wood veneered finish wall panels and floors.
3. Wood sub-floors.
4. Wood floors.
QUALITY ASSURANCE:

A.AWI Quality Standards:

The latest edition of the "Quality Standards and Guide Specifications" of the Architectural Woodwork Institute (AWI)
shall apply to the work in this Section, and is hereby made a part of this Section of the Specifications.

B.Manufacturer Qualifications:

Architectural woodwork manufacturer (fabricator) must have at least five (5) years of successful experience in
comparable work and scope, must be knowledgeable with the AWI standards herein referred to, and must be
acceptable by the Architect.

C.Installation Requirements:

Architectural woodwork items shall be installed by the manufacturer which fabricated them.

SUBMITTALS:

A.Product Data:

Submit manufacturer's product data for each product and process specified as work of this section and incorporated
into items of architectural woodwork during fabrication, finishing and installation.

B.Samples:

Submit the following samples:

ARCHITECTURAL MILLWORK
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1.04

1.For each species and cut of lumber, provide a 6" x 12" x 3/4" sample finished on one side and one
edge.

2.Plywood for concealed or exposed finish, provide a 6" x 12" sample of each type.

3.For wall panels, provide a 24" x 24" sample showing surface treatment (veneer), joint work and curved surface
fabrication.

4.For veneers provide 12" x 12" for each type and surface finish.
5.For plastic laminate, provide 6" x 12" for each type, color, pattern and surface finish.
6.Exposed cabinet hardware, provide one (1) unit of each type and finish.
C.Shop Drawings:
Submit fabrication and installation shop drawings showing location of each item, dimensioned plans and elevations,
large scale details, attachment devices, hardware and other components.
PRODUCT HANDLING:

A.Protect architectural woodwork during ftransit, delivery, storage and installation to prevent damage and
deterioration.

B.Do not deliver and/or install architectural woodwork until the installation area has been painted, all work that could
damage or deteriorate woodwork has been completed and the area is dry so that the woodwork will not be
damaged.

PART 2 - PRODUCTS

2.01

WOOD:

A.All wood shall be best of its respective kind, suitable for the particular purpose intended, well-seasoned, kiln dried
to a maximum moisture content of 12%, free from shakes, large or loose knots and all imperfections, which
might impair its strength, durability and appearance.

B.All rough lumber shall be treated No. 2 dimension spruce or douglas fir, free from knots, shales, rot or other
defects, straight, square edged and straight grade.

C.Softwood shall be treated and conform to the Commercial Association grades and sizes based upon American
Lumber Standards as specified in Simplified Practice Recommendation, R-16, Federal Bureau of Standards,
Department of Commerce.

D.Veneer:

Unless otherwise indicated, veneer shall be Select White Birch and shall conform to the requirements of the
AWI standards.

ARCHITECTURAL MILLWORK
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2.02

2.03

E.Plywood:
1.Concealed plywood shall be Type B-B, 3/4" treated.

2.Plywood for curged wall panels shall be Type A-B, of thickness required by manufacturer.

HARDWARE AND ACCESSORY MATERIALS:
A.General:

Provide all hardware and accessory materials specified and/or required for the proper fabrication of the types of
architectural woodwork required.

B.Hardware:
Hardware shall be as follows:
1. Wood Door Hinges: Hafele flap hinges.
2. Drawer Guides/Runners: Hafele Drawer Slides Series.
3. Shelf Support: Hafele 7 mm diameter shelf series.
4. Folding bed: Hafele bed lift foldaway fitting
Hardware not specified, but required for the proper function of the cabinets shall comply with ANSI/BHMA A156.9
"American National Standard for Cabinet Hardware" for items indicated by reference to BHMA numbers or

referenced to this standard.

C. All hardware shall be installed at mill.

D.Finish:

Exposed hardware shall be satin stainless steel, concealed hardware shall be manufacturer's standard finish which
complies with product class requirements.

FASTENERS AND ANCHORS:

A.All materials shall be new and unused, and shall be of the required sizes and types.

B.Screws:

Select material, type, size and finish required for each use. Comply with FS FF-S-111 for applicable requirements.

C.Nails:

Select material, type, size and finish required for each use. Comply with FS FF-N-105 for applicable requirements.

D.Anchors:

Select material, type, size and finish required by each substrate for secure anchorage.

ARCHITECTURAL MILLWORK
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2.04

2.05

2.06

FABRICATION, GENERAL:
A.Grade:
Fabricate all architectural woodwork to the custom grade standards of the Architectural Woodwork Institute.

B.Comply with requirements of referenced quality standard for moisture content of wood at time of fabrication and for
relative humidity conditions in the installation areas.

C.Fabricate woodwork to dimensions, profiles, and details indicated with openings and mortises precut, where
possible, to receive hardware and other items and work.

D.Complete fabrication, assembly, finishing, hardware application, and other work before shipment to project site to
maximum extent possible. Disassemble components only as necessary for shipment and installation. Where
necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.

E.Fabricate architectural woodwork with pre-cut openings, where possible, to receive hardware, appliances,
plumbing fixtures, electrical work and similar items. Locate openings accurately and use templates or
roughing-in diagrams for proper size and shape. Smooth edges of cutoffs and, where located in countertops
and similar exposures seal edges of cutouts with a water-resistant coating.

F.Measurements:

Before proceeding with fabrication of woodwork required to be fitted to other construction, obtain field measurements
and verify dimensions and shop drawing details as required for accurate fit.

WALL AND BASE CABINETS:

Wall and base shall comply with:

A.Quality Standard:

Comply with AWI Section 400 and its Division 400B.

B.Laminate Cladding (Plastic Laminate):

Shall comply as manufactured by Pionite; color white or as selected by the Architect.

C.Provide dust panels of 1/2" plywood above compartments and drawers except where located directly under tops.

LAMINATED COUNTERS:

Counters shall comply with:

A.Quality Standard:

Comply with AWI Section 400 and its Division 400C.

B.Laminate Cladding (Plastic Laminate):

ARCHITECTURAL MILLWORK
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2.07

Shall comply as manufactured by Pionite; color white or as selected by the Architect.
C.Edge Treatment:
Unless otherwise indicated on drawings, edge treatment shall be preformed laminate cladding.

D.Countertop: GRC sculpted countertop

WOOD VENEER FINISHED WALLS AND FLOORS:

Wood veneer finished walls shall be manufactured by Plexwood, Inc. and shall comply with the AWI Section 500,
custom grade, and as specified herein:

A.Species and Cut;

Select beech wood.
B.Veneer Matching:

Book and balanced matched.
C.Panel Matching:

Sequenced and numbered pre-manufactured sets of strips composed of grain wood and wood with the grain,
cross-glued.

D. Floors:

Plank composed of grain wood and wood with the grain glued onto one side of a bearer with tongue and groove,
easylox and rim. Color: beech

PART 3 - EXECUTION

3.01

3.02

PREPARATION:
Condition woodwork to average prevailing humidity conditions in installation areas prior to installing. Prior to

installation of architectural woodwork, examine shop fabricated work for completion, and complete work as required,
including back priming and removal of packing.

FABRICATION:

Fabrication in compliance with referenced AWI standards and approved shop drawings.

ARCHITECTURAL MILLWORK
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3.03

INSTALLATION:

A.Install woodwork plumb, level, true and straight with no distortions. Shim as required using concealed shims.
Install to a tolerance of 1/8" in 8'-0" for plumb and level (including tops); and with no variations in flushness of
adjoining surfaces.

B.Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces or repair damaged finish at cuts.

C.Handle, store, and install pressure treated wood in compliance with recommendations of chemical
treatment manufacturer including those for adhesives, where required for installation.

D.Anchor woodwork to anchors or blocking built-in or directly attached to substrates. Secure to grounds, stripping
and blocking with countersunk, concealed fasteners and blind nailing as required for a complete installation.
Except where prefinished matching fasteners heads are required, use fine finishing nails for exposed nailing,
countersunk and filled flush with woodwork, and matching final finish where transparent finish is indicated.

E.Wall and Base Cabinets:

Install without distortion so that doors and drawers fit openings properly and are accurately aligned. Adjust hardware
to center doors and drawers in openings and to provide unencumbered operation. Complete the installation of
hardware and accessory items as indicated. Maintain veneer sequence matching (if any) of cabinets with
transparent finish.

F.Counters and Countertops:

Anchor securely to base units and other support systems as indicated.

3.04 ADJUSTMENT, CLEANING, FINISHING AND PROTECTION:
A.Repair damaged and defective woodwork where possible to eliminate defects functionally and visually; where not
possible to repair replace woodwork.
B.Adjust joinery for uniform appearance.
C.Touch-up shop-applied finishes to restore damaged or soiled areas.
D.Clean, lubricate and adjust hardware.
E.Provide final protection and maintain conditions, in a manner acceptable to Fabricator and Installer, which ensures
architectural woodwork being without damage or deterioration at time of substantial completion.
END OF SECTION 06400
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SECTION 06414 - CABINET/DOOR HINGES

PART 1- GENERAL

1.1 SECTION INCLUDES
A Cabinet hinges.
1.2 RELATED SECTIONS
A Section 06400 - Architectural millwork
1.3 SUBMITTALS
A Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm)
square, representing actual product, color, and patterns.

14 QUALITY ASSURANCE

A Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application
workmanship.
1. Finish areas designated by Architect.
2. Do not proceed with remaining work until workmanship, color, and sheen are approved by Architect.
3. Refinish mock-up area as required to produce acceptable work.

1.5 DELIVERY, STORAGE, AND HANDLING
A Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

1.6 PROJECT CONDITIONS

A Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended
by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

PART 2 PRODUCTS

21 MANUFACTURERS

A Acceptable Manufacturer: Hafele America Co., which is located at: 3901 Cheyenne Dr. P.O. Box 4000 ;
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Archdale, NC 27263; Toll Free Tel: 800-423-3531; Tel: 336 434-2322; Fax: 336-431-3831; Email:
www.hafele.com/us/4255.asp; Web: www.hafele.com/us

B. Substitutions: Not permitted.
22 HINGES

A Hinge: Zinc, die cast - nickel plated.
1. Hinge Type:
a.  Flap hinges, item no. 342.66.709
2. Mounting:
a.  Screw mount.
3. Action:
a. 90 degree self-closing.
4. Door thickness

PART 3 EXECUTION

3.1 EXAMINATION
A Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

32 PREPARATION
A Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

33 INSTALLATION
A. Install in accordance with manufacturer's instructions.

34 PROTECTION

A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.
END OF SECTION 06411
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SECTION 06414 - DRAWER SLIDE HARDWARE

PART 1- GENERAL

11 SECTION INCLUDES
A Drawer slides.
1.2 RELATED SECTIONS
A Section 06400 - Architectural Millwork.
1.3 SUBMITTALS
A Submit under provisions of Section 01300.
B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Submit schedule showing hardware, hardware location and finishes.

D. Verification Samples: Two of each different item of hardware for approval by Architect. One of each pair
of approved items will be returned and may be used on the project.

14 SEQUENCING

A Ensure that locating templates and other information required for installation of products of this section
are furnished to affected trades in time to prevent interruption of construction progress.

B. Ensure that products of this section are supplied to affected trades in time to prevent interruption of
construction progress.

PART 2 - PRODUCTS

21 MANUFACTURERS

A Acceptable Manufacturer: Hafele America Co., which is located at: 3901 Cheyenne Dr. P.O. Box 4000 ;
Archdale, NC 27263; Toll Free Tel: 800-423-3531; Tel: 336 434-2322; Fax: 336-431-3831; Email:
www.hafele.com/us/4255.asp; Web: www.hafele.com/us

B. Substitutions: Not permitted.
22 DRAWER SLIDES

A Drawer Slides - Medium Duty:

DRAWER SLIDE HARDWARE
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1. Bottom Mounted, Epoxy Coated Slide: Cat. No. 423.37.755, nylon rollers, 3/4 extension bottom
mounted standard slides, self closing with a 100 Ib (45 kg) load rating.
a.  Finish: Powder coated white.
b.  Size: 22" (550 mm)

B. Accessories:
1. Varianta screws.
2. Flathead screws.

PART 3 EXECUTION

341 EXAMINATION
A Do not begin installation until cabinets have been properly prepared and finishes have dried.

B. If cabinet preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.2 PREPARATION

A Clean surfaces thoroughly prior to installation.
B. Prepare substrates carefully, using templates provided by manufacturer.
C. Prepare hardware for installation using the methods recommended by the manufacturer.

3.3 INSTALLATION

A Install cabinet hardware in strict accordance with manufacturer's instructions, using tools and hardware
provided by or approved by manufacturer.

34 ADJUSTMENT

A After cabinets have been installed in final location, make final adjustments in cabinet hardware to assure
proper alignment and smooth operation.

B. Repair or replace cabinet hardware items damaged during installation.

35 PROTECTION

A Protect installed products until completion of project.
B. Properly mask or otherwise protect installed slides before finishing furniture and cabinetry
C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 06414
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SECTION 06500- STRUCTURAL PLASTICS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

RELATED DOCUMENTS:

A Drawings and general provisions of Contract, including General and Supple-
mentary Conditions and Division-1 Specification Sections, apply to work of this
section.

SUMMARY:

A This section includes the following FRP Products & Fabrications:

FRP Pultruded Gratings and Treads
FRP Structural Shapes and Plaie
FRP Standard Railing

FRP Ladders and Cages

FRP Foam Core Building Panels
FRP Building Panel System

FRP Planks

Molded Gratings and Treads

N D

SCOPE OF WORK:

A Furnish all labor, materials, equipment and incidentals necessary to install the
fiberglass reinforced polymer (FRP) products as specified herein.

QUALITY ASSURANCE:

A The material covered by these specifications shall be furnished by an 1S0-
9001-2000 certified manufacturer of proven ability who has regularly engaged in
the manufacture and installation of FRP systems.

B. Substitution of any component or modification of system shall be made only
when approved by the Architect or Engineer.

C. Fabricator Qualifications: Firm experienced in successfully producing FRP
fabrications similar to that indicated for this project, with sufficient production
capacity to produce required units without causing delay in the work.

D. In addition to requirements of these specifications, comply with manufacturer's
instructions and recommendations for work.

DESIGN CRITERIA:

A The design of FRP products including connections shall be in accordance with
governing building codes and standards as applicable.

STRUCTURAL PLASTICS
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B. Design live loads of FRP gratings and floor panels shall not be less than 100
pounds per sq. ft. uniformly distributed unless specifically stated otherwise in
drawings and/or supplementary conditions. Grating and floor panel deflection
at the center of a simple span not to exceed .25 inches.

C. Structural members shall be designed to support all applied loads. Deflection

in any directicn shall not be more than L/180 of span for structural members.
Connections shall be designed to transfer the loads.

1.06 SUBMITTALS:

A Shop drawings of all fabricated pultruded gratings and treads, structural
shapes and plate, standard railings, ladders and cages, foam core building
panels, building panel systems, planks, molded gratings and treads and
appurtenances shall be submitted to the Engineer for approval in accordance
with the requirements of Section 01340. Fabrication shall not start until receipt
of Engineer's approval marked “Approved As Submitted” or “Approved As

Noted”.
B. Manufacturer's catalog data showing:
1. Dimensions, spacings, and construction of products
2. Materials of construction
C. Detail shop drawings showing:
1. Dimensions
2. Sectional assembly
3. Location and identification mark
4. Size and type of supporting frames required

D. Samples of each type of product shall be submitted for approval prior to place-
ment of purchase orders.

1.07 SHIPPING AND STORAGE INSTRUCTIONS:

A All systems, sub-systems and structures shall be shop fabricated and as-
sembled into the largest practical size suitable for transporting.

B. All materials and equipment necessary for the fabrication and installation of
pultruded gratings and treads, structural shapes and plate, standard railings,
ladders and cages, foam core building panels, building panel systems, planks,
molded gratings and treads and appurtenances shall be stored befare, during,
and after shipment in a manner to prevent cracking, twisting, bending, break-
ing, chipping or damage of any kind to the materials or equipment, including
damage due to over exposure to the sun. Any material which, in the opinion of
the Engineer, has become damaged as to be unfit for use, shall be promptly
removed from the site of work, and the Contractor shall receive no compensa-
tion for the damaged material or its removal.

C. ldentify and match-mark all materials, items and fabrications for installation
and field assembly.

STRUCTURAL PLASTICS
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PART 2 - PRODUCTS

201 GENERAL:

A

Materials used in the manufacture of the FRP products shall be raw materials in
conformance with the specification.

All materials shall be of the kind and quality specified.

With the exception of molded gratings and treads, all FRP products noted in 1.02

shall be manufactured using a pultruded process utilizing polyester resin with

flame retardant and ultraviolet (UV) inhibitor additives. A synthetic surface veil shall
achieve a flame spread of 25 or less in accordance with ASTM test method E-84.

After fabrication, all cut ends, holes and abrasions of FRP shapes shall be sealed
with a compatible resin coating.

FRP products exposed to weather shall contain an ultraviolet inhibitor. Should
additional ultraviolet protection be required, a one mil minimum U. Y. coating can
be applied.

All exposed surfaces shall be smooth and true to form.

Manufacturers:

1. Strongwell
2. Or approved alternative manufacturer

PART 3- STRUCTURAL SHAPES AND PLATES

A.

B.

Material

1. Structural shapes and plate shall be made from isophthalic polyester resin with
fire retardant additives to meet a flame rating of less than 25 per ASTM E-84
and meet the self- extinguishing requirements of ASTM D- 635. All structural
shapes shall contain a UV inhibitor.

Process

1. Manufactured by the pultrusion process.

2. Structural FRP members composition shall consist of a glass fiber
reinforced polyester or vinyl ester resin matrix, approximately 50% glass by
weight. A synthetic surface veil shall be the outermost layer covering the
exterior surfaces. Glass strand rovings shall be used internally for
longitudinal strength. Continuous strand glass mats or stitched
reinforcements shall be used internally for transverse strength.

3. Mechanical properties shall meet or exceed the values listed in Table I.

STRUCTURAL PLASTICS
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Table 1 - Fiberglass Pultruded Material Properties
Minimum Ultimate Coupon Properties (UN)
ASTM SERIES  SERIES SERIES 500/525 PLATE® SERIES 625 PLATE®
TEST  UNITS/ 500525 625 18" 31614 e 118" IME"-14 e
PROPERTIES METHOD VALUE SHAPES SHAPES 3475mm 476-6.35mm 95354mm 3475mm 4.76-635mm 9.5-25.4mm
MECHANICAL
Tensile Stress, LW D638 psi 30,000 30000 20000 20,000 20,000 20,000 20,000 20,000
Nimme 207 207 138 138 138 138 138 138
Tensile Stress, CW D38 psi 7000 7000 7500 10,000 10,000 7500 10,000 10,000
Nimm? 483 483 51T 66.9 66.9 517 68.9 68.9
Tensile Madulus, LW DE38  10fpsi 25 26 18 148 18 1.8 18 148
10Nimm?— 17.2 179 124 124 124 124 124 124
Tensile Modulus, CW DB36  10°psi 8 Ri T 3 14 1 1 14
10N 5.52 hAZ 483 6.21 9.65 6.89 6.89 9.65
Compressive Stress, LW D695 psi 30000 30000 24000 24,000 24000 24,000 24,000 24,000
Nimne 207 207 165 165 165 165 165 165
Compressive Stress, CW  DB35 psi 15000 16,000 15500 16,500 20000 16,500 17,500 17,500
Nimn? 103 110 107 114 138 114 121 121
Compressive Modulus, LW~ DB35  10fpai 25 26 18 18 1.8 18 18 18
1CNimm? - 17.2 179 124 124 124 124 124 124
Compressive Modulus, CW  DB35  10¢ psi 1 1 1 1 1 1 1 1
10:N/mm? - 6.89 6.89 689 6.89 6.89 6.89 6.89 6.89
Flexural Stress, LW D730 psi 30,000 30000 35000 35000 30,000 35000 35000 30,000
Nimm? 207 207 241 241 200 241 241 207
Flexural Stress, CW D780 psi 10,000 10,000 13000 15,000 18,000 13,000 15,000 13,000
Nimm*  68.9 B9 896 103 124 89.6 103 124
Flexural Modulus, LW D790 10°psi 1.6 16 1.8 2 2 1.8 2 2
10°N/mm* - 11.0 1no 124 13.8 138 124 138 13.8
Flexural Modulus, CW D780  10fpsi 08 0.8 08 11 14 1 1.1 14
10:Nfmm? 552 552 621 758 965 6.89 758 9.65
Modulus of Elasticity® full 10:psi 26 28
section 10°N/mm?  17.9 193
Modulus of Elasticity >4° full 1psi 25 25
>102 mm section 103N/mm?  17.2 172
Parallel Compressive Shear D3846 psi 3,000 3,000
Stress, LW@@ Nimme 207 207
Shear Modulus, LW — 10Fpsi 425 425
10°Nmm* - 2.93 293
Short Beam Shear, LW®@  D2344 psi 4,500 4500
Nimm?  31.0 1.0
Bearing Stress, LW 0553 psi 30000 30,000 32000 32000 32000 32000 32,000 32,000
Nimm? 207 201 2208 221 221 221 21 21
Poisson’s Ratio, LW® 03039 infin 33 33 3 3 3 32 32 32
mm/mm 330 230 310 310 10 320 320 320
Nofched lzod Impact, LW~ D266 ftlbsfin 25 25 15 10 10 15 10 10
Jimm o 1.33 133 568 1.07 1.07 988 1.07 1.07
Nofched [zod Impact, CW D286 ftlbsfin =~ 4 4 5 5 5 b b 5
Jimm 214 214 267 267 267 267 267 267
STRUCTURAL PLASTICS
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Table 1 — Fiberglass Pultruded Material Properties
Minimum Ultimate Coupon Properties (UN) - cont'd

ASTM SERIES SERIES SERIES 500/525 PLATE® SERIES 625 PLATE®
TEST UNITS/  500/525 625 17" JME" 14 Jgn 18" JMe"-1/4" g

PROPERTIES METHOD VALUE  SHAPES SHAPES  3475mm 4.76-6.35mm  9.5-264mm  3.1475mm  4.76-6.36mm  9.5-25.4mm
PHYSICAL
Barcol Hardness D2583 — 45@ 45@ 40 40 40 40 40 40
24 HR Water Absorption D570 % Max B B B B B 6 & B

by I\"\"I.
Density D792 Ibsfin® 062-070 062-070 060-068 060-068 .060-068 060-068 060-068 .060-068

103g/mne 1.72-1.94 1.72-1.94 166-1.86 166-1.88 166-1.88 166-1.88 1.66-1.88 1.66-1.88
Coefficient of Thermal DE96  10%infinF 4.4 44 44 44 44 44 44 44
Expansion, LW@ 1FinfinC 8.0 8.0 8.0 8.0 8.0 a0 8.0 8.0
Thermal Conductivity® C177  BTU-n/ 4 4

fttlhrieF

Wim=°) &8 58
ELECTRICAL
Arc Resistance, LW@ D495 seconds 120 120
Diglectric Strength, LW& D149 KVin 35 35 5 35 35 35 35 35

KVimm 1.38 1.28 1.38 1.38 1.38 1.38 1.38 1.38
Dielectric Strength, PF@ D149 volts/mil 200 200 200 NT. N.T. 250 N.T. N.T.
FLAMMABILITY @&
Flammability Classification  UL94 VO
(1116")
Tunnel Tast Ef4 25 Max
NBS Smoke Chamber E662 650-700

(typical)
Flammability 0635 Self

Extinguishing

UL Thermal Index Generic  13(rC

British Fire Test BS 476-7 Class 1

All values are minimum ultimate properties from coupon tests except as noted.

@ This value is determined from full section simple beam bending of EXTREN® structural shapes.

i The shear stress test results will change radically if the notched orientation is altered. The value in this chart represents the test configura-
tion where the notches are machined parallel to the reinforcing mat. For notches machined perpendicular to the reinforcing mat, this value

would be two to thrae times larger.

3 The Shear Modulus value has been determined from tests with full sections of EXTREN® structural shapes.
(See the Strongwell Design Manual for further information. )

@ Value would be 50 if the surfacing vell were nof there.
% Plate compressive stress/modulus measured edgewise and flexural stress/modulus measured flatwise.
® Values apply to Series 525 and 625.

7 Measured as a percentage maximum by weight.

® Span to depth ratio of 3:1; EXTREN® angles will have a minimum value of 4,000 psi and the W shapes are tested in the web.

@ Typical values because these are shape and composite dependent fests.

LW = Lengthwise PF = Perpendicular to laminate face

CW = Crosswise N.T. = Not Tested

STRUCTURAL PLASTICS
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PART 3 — EXECUTION

3.01 PREPARATION:

A.

Coordinate and furnish anchorages, setting drawings, diagrams, templates, in-
structions and directions for installation of anchorages, including concrete inserts,
sleeves, anchor bolts and miscellanecus items having integral anchors that are to
be embedded in concrete or masonry construction. Coordinate delivery of such
items to project site.

Set sleeves in concrete with tops flush with finish surface elevations; protect
sleeves from infiltration of water and debris.

3.02 INSPECTION AND TESTING:

A.

The Engineer shall have the right to inspect and test all materials to be furnished
under these specifications prior to their shipment from the point of manufacture.

All labor, power, materials, equipment and appurtenances required for testing shall
be furnished by the Contractor at no cost to the Owner.

3.03 INSTALLATION. GENERAL:

A

Fastening to in-place construction: Provide anchorage devices and fasteners
where necessary for securing miscellaneous FRP fabrications to in-place con-
struction; include threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts and other connectors as determined by the Engineer.

Cutting, fitting and placement: Perform cutting, drilling and fitting required for
installation of miscellaneous FRP fabrications. Set FRP fabrication accurately in
location, alignment and elevation; with edges and surfaces level, plumb, true and
free of rack; measured from established lines and levels.

Provide temporary bracing or anchors in form work for items that are to be built
into concrete masaonry or similar construction.

3.04 ALL FRP INSTALLATION:

A

All field cut and drilled edges, holes and abrasions shall be sealed with a catalyzed
resin compatible with the original resin as recommended by the manufacturer. The
sealing of the edges shall prevent premature fraying at the field cut edges.

Install items specified as indicated and in accordance with manufacturer's instruc-
fions.

STRUCTURAL PLASTICS
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GENERAL FABRICATION CONSIDERATIONS

Fabrication with EXTREN® structural shapes is similar to working with wood, aluminum and
other comparable materials. Strongwell has available an extensive Fahrication and Repair Manual
that can be provided upon request to fabricators and contractors unfamiliar with fiberglass
fabrication. Some of the more common questions concerning fabrication with EXTREN® are:

Q. Do I need special tools?

A.  The toecls and methods are the same, but since fiberglass is very abrasive, standard bits
and blades wear quickly and will need frequent resharpening or replacing.

Q. What types of blades and bits work best?

A.  Carbide tip blades and bits are preferred. Diamond tipped or coated blades are best, allowing
faster speeds and longer tool life.

Q). Can EXTREN® be punched and sheared?

A.  Yes, but material thickness should be limited to 3/16” for punching and 1/4" maximum for
shearing. Punches and shears work best if the blade is tapered to permit the cutting edge
to penetrate a small amount of the material at any one time.

Q. Can EXTREN? products be formed or bent?

A.  No, EXTREN® cannot be bent, rolled or pressed as can steel shapes and plates.

Q. Fabrication can be very dusty. Is the dust harmful?

A Although the dust is non-toxic and presents no serious health hazard, it can cause skin
irritation. The amount of irritation will vary from person to person and can be reduced or
eliminated by use of a protective cream. A coverall or shop coat and gloves will add to the
operator's comfort.

Q. What other general fabrication practices should be observed?

A_ Machine ways and other friction producing areas should be kept clean. Fiberglass chips
are damaging abrasives.

Avoid excessive pressure when sawing, drilling, routing, etc. Too much force will rapidly
dull tools and create excessive heat that can scorch the fiberglass.

Do not generate excessive heat in any machining aoperation. Excessive heat softens the
bonding resin in the fiberglass resulting in a ragged rather than clean cut edge.

Support the fiberglass material rigidly during cutting operations. Shifting may cause chipping
at the cut edges. Proper support will also prevent warping.

Always seal any cut surfaces or edges of the fiberglass shape with a compatible resin
before reporting the job complete.

Fastenings and connections are an important part of both the fabrication and design process.
See CONNECTIONS later in this section.

STRUCTURAL PLASTICS
06500 - 7



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

CONNECTIONS

INTRODUCTION

Connections of EXTREN® shapes and plates may be structural or non-structural. Structural joints
— beams to beams, beams to columns, columns to floor, plate on grating (for composite action),
etc. — must transmit design loads. Examples of non-structural joints might be coverplates of a
foam cored insulating panel or a coverplate epoxied to fiberglass grating (for a walking surface).

Structural connections usually employ mechanical fasteners, adhesive bonding or a combination
connection utilizing both. The strongest joint between pieces of EXTREN® shapes is obtained
by using a combination of mechanical fasteners with adhesive applied to the mating surfaces.

Selection of the connection method is usually determined by:

* The required capacity of the joint

« Joint reliability

+ The available space for the joint

*+ The types of members to be joined

« Suitability of joint for fabrication, especially high volume production work
« Service environment

+ Need for disassembly

+ Aesthetics desired

COMBINATION MECHANICAL AND ADHESIVE JOINTS

As was stated earlier, the best joints for most structural applications are combination joints.
These joints offer the advantages of both types of connection. Adhesive bonding affords the joint
good distribution of stresses, reduced effects of stress concentrations (at the holes) and increased
joint stiffness while the mechanical fastening provides reliability, reduces the effect of peel and
tension in eccentric joints and also provides the necessary clamping force to allow the curing of
the epoxy. The table of allowable loads for clip angle at beam ends was developed using
combination joints.

MECHANICAL CONNECTIONS

Mechanical connections utilize some type of mechanical fastener to join paris of fiberglass
assemblies. Some of the more common types of mechanical fasteners are:

+ Bolts with washer and nut (steel, stainless, monel, etc )

» Threaded rod and nuts (steel and fiberglass FIBREBOLT®)

+ Screws (self-tapping, and thread cutting)

+ Rivets (blind rivets, drive rivets, solid rivets — available in many materials including steel,
stainless, aluminum, nylon, etc.)

« Spring clips

+ Nails

+ Staples

+ Threaded inserts with bolts

+ Threaded holes with bolts

NOTE: Strongwell recommends the use of stainless steel fasteners to eliminate the corrosion
problem associated with regular steel fasteners.

Although mechanical joints provide many advantages (such as conventional fabrication and assembly
methods, ease of inspection, option of disassembly, etc.) the designer should be cautioned that
improper spacing and edge distances of the bolts could cause a catastrophic failure by tear-out or
shear-through. The American Society of Civil Engineers Structural Plastics Design Manual —
Reference 2 recommends the edge distances (centerline of fastener to edge of material) and minimum
pitch dimensions (center to center of fasteners in a line) — see tahle "Recommended Minimum

STRUCTURAL PLASTICS
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Fastener Edge Distances And Pitch Ratio Of Distance To Fastener Diameter” shown in this section.

ADHESIVE BONDED CONNECTIONS

A structural adhesive holds fiberglass parts together by surface attachment and can sustain a
continuously applied load without excessive deformations or failure. In addition to sealing joints
and surfaces, adhesives distribute the joint stresses more evenly.

Adhesive bonded joints work best when the adhesive layer is primarily stressed in shear or
compression. Direct tensile or peel forces on adhesive joints should be avoided or evaluated
with great care.

Successiully bonded adhesive joints of EXTREN® materials require careful fabrication procedures
including:
1) Proper selection of the adhesive.
The two types of adhesives recommended for use with EXTREN?® fiberglass reinforced
materials are polyesters and epoxies. Either adhesive will produce a satisfactory joint.

However, polyester adhesives are somewhat less convenient to use because of the
difficulty of measuring the small amount of catalyst required.

The epoxy adhesives recommended for structural connections are either Shell 828 Epoxy
Resinor Dow D.E.R. 331 Epoxy Resin or Strongwell Epoxy Adhesive. In general, epoxy
adhesives provide stronger joints than polyester adhesives.

2

L

Proper preparation of the surfaces to be joined.
The polyester surfacing veil must be removed to allow bonding of substrates.

Contaminated surfaces must be thoroughly cleansed by wiping with a clean rag dampened
with a solvent such as acetone, toluol or methyl alcohol. Wipe dry with a clean cloth. Do
not immerse or soak EXTREN® shapes in these solvents.

3

Lo

Properly cure the adhesive joint.

Freshly bonded joints should be held in position with clamps or weights until the adhesive
cures. Joints bonded with epoxy adhesives generally can be handled with reasonable
care after 8 hours of curing. It is desirable to leave the clamps or bonding pressure on the
joints overnight for a total of 20 to 24 hours. If an oven is available, the curing time can be
lessened considerably by heating moderately. The joint should not be expected to carry
its design load until the adhesive joints have cured a minimum of 48 hours at 7T0°F. Lower
temperatures require longer cure times.

On the following page is a procedure for making structural epoxy joints. It provides
additional information on surface preparation, mixing of epoxy and application.

STRUCTURAL PLASTICS
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PROCEDURE FOR MAKING STRUCTURAL EPOXY JOINTS
Materials Used

Strongwell epoxy adhesive base
Strongwell epoxy adhesive hardener

Small wax coated paper cup for mixing
Clean wooden or FRP stick for mixing

120 grit sandpaper

Clamps for holding epoxy joints during cure
Clean cloth

Surface Preparation

1) Sand mating surfaces with 120 grit sandpaper until the surface gloss has been removed.
The surfacing veil must be ground off to expose the glass reinforcement. Sand blasting
equipment can also be used.

2) Remove all dust with a clean cloth; air blasting equipment may also be used. Avoid
recontamination of the surface from handling.

Mixing of Epoxy

Mix equal volume portions of the base and hardener in a small wax coated paper cup with a
clean stick until a uniform gray color is attained and all marbled appearance is gone.

NOTE: Other adhesive systems compatible with fiberglass can be utilized and the
manufacturer's mixing instructions for these systems should be followed.

Application and Cure

1) Apply the mixed epoxy uniformly to all surfaces to be joined. A thin application is often more
beneficial than a thick application.

2) Avoid introducing moisture into the joint.

3) Join the surfaces to be bonded. The pot life at 77°F for a 3 oz. mixture of equal volumes of
base and hardener is 2.5 hours.

4) Secure the joint with clamps (or rivets or bolts) and allow 24 hours for a full cure. The assembly
can often be handled with reasonable care in less than 8 hours. The structure should not be
required to support its design load until at least 48 hours (at 70°F) after bonding. Lower
temperatures require a longer cure.

on

After securing the joint, wipe away excess epoxy.

STRUCTURAL PLASTICS
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BEAM SHEAR CONNECTIONS

DETAILFOR W4, W6,C4,C6,140r16
W4 or C4
W6 or C6

|4 or Iﬁ;’

¥ © ./ DETAL /1
1% %3 / —

‘ jl.l u
™~

R

i
LEx3x1/2" /

(N.S. & F.S.)

BOLTEDAND EFPOXIED CAFACITY (SEENOTE#1)- 3375%
BOLTED ONLY CAPACITY (SEENOTE #2)
3/8" Bolt& 1/4"Web =1400%  3/8" Bolt & 3/8" Web = 2110#
1/2" Bolt & 1/4" Weh = 1875% 1/2" Bolt & 3/8" Web = 28108
5/8" Bolt & 1/4"Web =2340%  5/8" Bolt & 3/8" Web = 3375

DETAILFOR WS, W10,C8,C10,180rI10

W4, C4&14
W6, C6 & 16

2%“

1% 1%

Wa or C8
13 ffﬂ_. W10 or C10
- ‘-“ 18 or 110

. SN \ DETAL /2
t | =/

= hd A

-

{4
L3x3x3/8" /
(N.S.&FS.)
BOLTED AND EPOXIED CAPACITY (SEE NOTE £1) - 4200#
BOLTED ONLY CAPACITY (SEE NOTE #2)
3/8"Bolt & 3/8" Web =2110# 38" Bolt & 172" Webh =2810#
1/2" Bolt & 3/8" Web = 2810 1/2" Bolt & 1/2" Web = 3750#
5/8" Bolt & 3/8" Web = 3515 5/8" Bolt & 1/2" Web = 4200#

DETAIL FOR W8, W10,C8,C10,180r110

W8 or C&
1350 P~ W10orC10
r ’.-' 18 or 110
= & L
g 8 | DETAIL /3
i L d —
- L
"1 /
Lax4x12 /
(N.S. & F.S.)

BOLTED AND EPOXIED CAPACITY (SEE NOTE #1) - 5600#
BOLTED ONLY CAPACITY (SEENOTE #2)
38" Bolt & 3/8" Web=21108  3/8"Bolt & 1/2" Web =2810%
112" Bolt & 3/8" Web =2810% 1/2" Bolt & 1/2" Web = 3750%
5/8" Bolt & 3/8" Web =3515%  5/8" Bolt & 1/2" Web = 4680

STRUCTURAL PLASTICS
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DETAIL FORW10,W12,C10,C12,1100r112

_Wio, w1z, C1o
J 1oz

-l

10" BEAM
21" 12" BEAM

DETAIL /74 \
\Z/

2

0

l3xaxag /)
IN.S. & F5.)

BOLTED AND EPOXIED CAPACITY (SEE NOTE #1) - 8700#

BOLTED ONLY CAPACITY (SEENOTE #2)
3/8"Bolt & 3/8" Web = 3160%
1/2" Bolt & 3/8" Web = 4220%
5/8"Bolt & 3/8" Web = 5270%

DETAIL FORW10, W12,C10,C12, 110 0or1 12

_WID, W12, G10
J o1z

MI

10" BEAM

-

25" 12" BEAS
VB

2

DETAIL /75 \

v

Laxdxie /
(N.5.& F8.)
BOLTED AND EPCXIED CARACITY (SEE NOTE #1) - 9000#
BOLTED ONLY CAPACITY (SEENOTE #2)
3/8"Bolt & 3/8"Web = 31608  3/8"Bolt & 1/2" Web = 4220#%
1/2" Bolt & 3/8" Web = 4220 1/2" Bolt & 1/2" Web = 5620#
5/8" Bolt & 3/8" Web =52704  5/8"Bolt & 1/2" Web =7030#

DETAIL FOR W12 or [112 B e
| ' - \
° I
DETAIL /76 \ ®
T Lax4axe
(NS. & FS)

BOLTED AND EPOXIED CAFPACITY (SEENOTE#1) - 11250+
BOLTED ONLY CAPACITY (SEE NOTE #2)

3/8" Bolt & 1/2" Web = 4220%

1727 Bolt & 1/2" Web = 5620%

5/8" Bolt & 1/2" Web =7030%

38" Bolt & 1/2" Web =42202
1/2" Bolt & 1/2"Web = 5620%
5/8" Bolt & 1/2" Web =6700#

NOTES:

1. Capacities shown controlled
by shear thru heel of angle
(F,=4500 psi/ 4 = 1125 psi)

2. Capacities shown controlled
by bearing around fastener or
shear of stainless steel
fasteners.

3. The beam capacity must be
verified as being adequate.

4. Epoxy and joint preparation
in accordance with Section
19— FABRICATION in the
Strongwell Design Manual.

5. Details 1, 2 and 4 are
standard Strongwell
fabrication connections.
Details 3, 5 and 6 are
alternate fabrication
connections.

6. Recommended hole
diameters: Fastener +1/16".

7. 1/4" stainless steel angles
can be substituted for the
EXTREN®angles shown in
the details.

STRUCTURAL PLASTICS
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COLUMN BASE PLATES
w
5o
e =
0 = ‘-4_. é % H
0. o v g 2| 228
I =
58 E : R
T I 1| © a [ -* ] it
| — : L e e
AREE T
Jl< O-H-Q = g
Ll R an il
w —— 8 W —
NOTE 6
DETAIL /7 1\ DETAIL /2 \
(PLAN) \—/ (PLAN) \—/
é prd
=|w =
] [ L4x3xtc | A
o5 + - Q
313 (TYP) Sl
=l 17] ] o O L4x4xitc
5 = e
O I 32 i ‘/
bl — |
Sla ~— BtpxLlp IE_LT

SECTION / A\
=/

SECTION /B \
\—/

PtpxLlp

CAPACITIES -LBS CAPACITIES -LBS
CLIF PLATE - tp CLIP PLATE -tp
Lc | tc 38 1/2 34 Lc | tc 1/2 34 1
38 | 1325% [ 1850% | 2560 12 1 2825 | 4500 | 6650
3 | 12 118007 | 2350 | 3375 G | 3/4 | 4400 | G650 | 8750
38 | 21007 | 2000% | 4225 1/2 | 3675 | 5800 | 8525
5 | 12 | 28507 | 3725 | 5625 8 | 34 | 5750 | 8275 | 11,350
3/8 | 25507 | 3500% | 5075 12 1 4525 | 7125 | 10425
G | 12 | 34507 | 4525" | 6750 10 | 24 | 7075 [ 10,175 13,900
"BENDING CONTROLS *BENDING CONTROLS
TYPICAL CALLOUT TYPICAL CALLOUT
ON DESIGN DWG. ON DESIGN DWG.
Le fc tp Lec tc ip
1N\ 3 -12-3 2N\ 5 -12-34
C1B JTyPEB (SIM) C1/TYPEC
STRUCTURAL PLASTICS
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NOTES:

(DEVELOPED WITH TENSION LOADS)

e 11 11 N 1. Values shown here are based on epoxy and
bolted connections. For bolted only connections
see Bearing and Shear values shown later in this

TYPE A section.
TYPICAL BOLTING 2. Capacities shown were controlled by shear

through heel of angle (Fv=1125 psi) or bending of
plate and angle with Fe=10000 psifd=2500 psi.

3. For columns with combined tension and shear,
both of which put shear into the heel of the angle,
the total of the tension load + shear load must be
less than the capacity listed.

4. 3/4" thick angles are special hand-layed-up

1 i
L’ﬂ_\:/'{_ﬂ,/’— angles and are not EXTREN® sections.
| =

5. Plates shown square Lp required for capacity, but

m width can vary (i.e. for [-beam columns.)
COLUMN ON GROUT 6. Detail 2 can utilize anchor holts separate from
W/ CENTER ANCHOR BOLTS base plate assembly bolts. Two required, 1/2" dia.

minimurm.

7. Epoxy and joint preparation in accordance with
Section 19 — FABRICATION.

8. 1/47 stainless steel angles can be substituted for
the EXTREN® angles shown in the details.

riilniilliil
—
LI

TYPE C
COLUMN ON FLAT
W/ CENTERANCHORBOLTS

- —

—

DETAIL /7~ 3\

- l
ANGLE (N.S5. & F.S))
MAY BE REQUIRED TO PREVENT

BEAM WEB BUCKLING
m - REF. DESIGN GUIDE - BEAMS

2/

DETAIL

STRUCTURAL PLASTICS
06500 - 14
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SINGLE/DOUBLE ANGLE & TEE BRACING DETAILS

e ]

I

SHIM AS
RECQUIRED
R (NS &FS)

B/BLs

WY

__.-1/_.

N

DETAIL /2
SEE ALTERNATE DETAIL 13\_/

DETAIL /8
SEE ALTERMATE DETAIL 14 U

DETAIL we
ir
DETAL /3| DETAL /'\ DETAIL /9
o/ \Z/ 2/
STRUCTURAL PLASTICS
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WP

W.E

W.E

JL,—

MK

DETAIL

DETAIL /14

_ #OFAAIRS
WExBE35 ~ [ 3SHOWN)

A

DETAIL /13

\ ~,__# 0OF BOLTS COMM, ANGLE OR TEE
\ TOGUSSET ORTEE { 2 SHOWH |

# OF PAIRS OF BOLTS IN FLANGE

{ORWES ) OF COLUMM [ 2 SHOWN )

BOLT CALLOUT FOR

DETAIL /11
=/

o/

ANGLES & TEES

GUSSETTEE DEPTH x WIDTH x
THICKNESS x LENGTH

778 \Tax6x1/4x1-0

C2 J WexEx1/4

CUT TEE FROM

GUSSET TI—K.7
778 \T4x6x3/2x0"5-R. 35

C2/J wWaxax3/a

TYPICAL CALLOUTS ON
DESIGN DRAWINGS

NOTES:
1.

These connections are to be used with
gpoxy. 3/8" dia. bolts only provide clamp until
epoxy cures. Ultimate capacity of joint =
1000 psi. For bolted only connections see
Bearing and Shear values later in this
section.

Designeris cautioned to check required area
for epoxy with F, = 1000/4 = 250 psi and
tee thickness with Fv = 4500/4 =1125 psi.

Gussets should be symmetrical about WP
whenever possible.

Epoxy and joint preparation in accordance
with Section 19 — FABRICATION.

STRUCTURAL PLASTICS
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HORIZONTAL BRACING — TEE & ANGLE DETAILS

| H!’__

-

COUNTERSINK FOR .-:i::=-' ]
CLEARANCE, AS REQ, |
DETAIL /4 DETAL /T

1I| |

DETAIL / 3\ DETAIL /93
\Z/ =/
STRUCTURAL PLASTICS
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DETAIL

10

DETAIL

L
12

o/

ANGLE SIZE x LENGTH

72\ Liaxdxaexo-s (A1)

C3/ (MITRE)

L_NOTES

3 \p 3x16

¢3 J (mITRE)

[

- J (SQUARE)

TYPICAL CALLOUTS ON
DESIGN DRAWINGS

. A
¢ # OF BOLTS CONN. TEE
TO GUSSET (2 SHOWN )

BOLT CALLOUT ON
DESIGN DRAWINGS

NOTES:

1.

These connections are to be used with epoxy. 3/8" dia. bolts
only provide clamp until epoxy cures. Ultimate capacity of
joint = 1000 psi. For bolted only connections see Bearing and
Shear values later in this section.

Designer is cautioned to check required area for epoxy with
F,. = 1000/4 =250 psi and gusset/tee thickness with
Fv =4500/4 =1125 psi.

Gussets should be symmetrical about WP whenever
possible.

Epoxy and joint preparation in accordance with Section 19 —
FABRICATION.

STRUCTURAL PLASTICS
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THREADED FASTENERS
BEARING
ALLOWABLE LOADS INPOUNDS
FIBERGLASS BOLT DIAMETER
THICKNESS 114 3/8” 1/2” 5/8” 3i4” 17

118" 234 352 469 586 703 938
1147 469 703 938 172 1406 1875
38" 703 1055 1406 1758 2109 2812
1127 938 1406 1875 2344 2812 3750
347 1406 2109 2812 3516 4219 5625

Allowable load = Allowable bearing stress x bearing area.

EXAMPLE
1/4" thickness with 1/2" dia. bolt

30,000 psi i _ -
Allowable load = Y — ¥ 257 % 50" =938 |bs.

NOTE: The ahove table assumes the bearing stress on fiberglass controls. The designer should verify that
no other element of the connection controls.

SHEAR
ALLOWABLE LOADS IN POUNDS
BOLT DIAMETER

BOLT TYPE 1/4” 3/8” 1127 518" 3/4” 1
5.5 Single Shear 1473 3312 5889 5204 13254 23562
S. 5. Double Shear 2964 6624 11778 18408 26508 47124
FIBREBOLT®, Single Shear — 400 G330 930 1550 3750
FIBREBOLT®, Double Shear — 750 1250 1875 3000 5000

NOTE: The above table assumes the shear capacity of the fastener controls. The designer should verify that
no other element of the connection controls.

RECOMMENDED MINIMUM FASTENER EDGE DISTANCES AND PITCH
RATIO OF DISTANCE TO FASTENER DIAMETER

RANGE COMMON
Edge Distance - end 20to45 30
Edge Distance - side 15035 20
Pitch 40to50 50
STRUCTURAL PLASTICS
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FIBREBOLT® STUDS AND NUTS

STANDARD COLOR-BROWN
SHAPE-HEX

For structural applications where
mechanical fasteners must not
only be strong, but also non-
corrosive and/or non-conductive,
FIBREBOLT" fiberglass studs
and nuts can be used in place of
steel or other metal fasteners.

FIBREBOLT" is being utilized in
chemical process equipment, air
and water pollution control
equipment, marine applications
electrical equipment and in
general industry.

FIBREBOLT" is available in
diameters of 2/8" 1/2" 5/8", 314"
and 1" with nuts for immediate
delivery. Four foot lengths are
standard. Other lengths are
available onrequest. Custom
partial length threading is also
available onrequest.

Properties

Ultimate thread shear
using Strongwell
fiherglass nut (Ib.J**

load using Stron
fiberglass nut {lb.)

Max ultimate tensile

3[‘1”

el

Max ultimate tensile
load using two (2)
Strongwell fiberglass
nuts (1.

Transverse shear on
threaded rod — double
shear ASTM B-565 (min.
load 1b.)*

Transverse shear on
threaded rod — single
shear (min. load b}

Compressiva strangth —
longitudinal ASTM-D-695
{min. psi)®

Flexural strength ASTM-
D-790 (min. psi *

Flexural modulus ASTM-
D-790 {min. psi x 108~

Recommended maximum

installation torque strength
using Strongwell fiberglass
nut lubricated with SAE
10W30 motar oil {ft./bs.)=

Dielectric strength ASTM-
D149 (kwfin.)

Water absorption 24 hr.
immersion—threaded
ASTM-D-570 (%)

Coefficient of thermal
expansion—Ilongitudinal
{infin/°F)

Max recommended
operation temp —based
on 50% retantion of
ultimate thread shear
strength °C (°F)

Stud weight {Ib./ft.)
Thickness of nut & washer

Flammability — ASTM - D©35

NOTE:

be applied to assembly.

38
16 UNC

1,350

1,050

1,470

3,000

1,600

60,000

50,000

5x10®

85°C
(203°F)
0.07
34"

1/2
13 UNC
2400

2,000

2,800

5,000
2,600
60,000
50,000

2.0

5x10®

95°C
(203°F)
0.12
78

5/8
11 UNC

3,790

3,100

4,340

7,500

3,800

60,000

50,000

2.0

16

35

5x10°%

95°C
{203°F)
0.18
1-1/8"

3/4
10 UNC

5,150

4500

6,300

12,000

6,200

60,000

50,000

250

24

5x10%

95°0
(203°F)
0.28
1-1/4"

Self-Extinguishing on All

1
8 UNC

9600

6,500

9,700

22,000

15,000

60,000

50,000

5x108

95°C
(203°F)

.50

1-5/8"

All test results are for bolts with single nuts anly. Proper safety factors should

Properties above do not apply when fiberglass stud is used with metal nut.

Appropriate safsty factors must be applied.
1 Ultimate strength values are averages obtained in design testing.
2 New property categories added to better clarify stud thread shear properties.
@ Strength valuss are minimums derived from multiple production sample testing.

STRUCTURAL PLASTICS
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FIBREBOLT® STUDS AND NUTS USER’S GUIDE

FIBREBOLT?® studs are pultruded, fiberglass reinforced vinyl ester threaded rods and
thermoplastic hex-shaped nuts. The properties and characteristics of FIBREBOLT?® differ from
steel. Failure to follow the procedure below can result in damage and/or premature failure to the
stud/nut assembly.

PROCEDURE

1) Verify that the nuts and studs are well lubricated. If the nuts are to be removed during the
application, lubrication is a necessity. A light oil, dry lubricants, and silicone sprays are all
satistactory. Lubricants should be used in small quantities.

2) Bearing surfaces of the nuts must be parallel to the surfaces being fastened.
3) A torgue wrench must be used.
The table below gives the ultimate and recommended maximum installation torque.

INSTALLATION TORQUE TABLE

Ultimate Torque Recommended Maximum
Size Strength Installation Torgue
3/8-16 UNC 8 ft-lbs. 4 ft-lbs.
1/2-13UNC 18 ft-lbs. 8 ft-lbs.
5/8-11 UNC 35 ft-lbs. 16 ft-lbs.
3/4-10 UNC 50 ft-lbs. 24 ft-lbs.
1-8 UNC 110 ft-lbs. 50 ft-lbs.

4y Wrenches must make full contact with all nut edges. Partial contact will cause the corners to
fracture, affecting the performance of the stud/nut assembly. A standard six point socket is
recommended.

o
—

Whenever possible, the stud/nut assembly should be bonded to insure that the nuts do not
loosen. The recommended bonding technique is to secure the nut to the proper torque value,
then coat the entire nut and exposed stud assembly with a thick layer of adhesive or resin
(this step is for assemblies in which the nut will not be subsequently removed).

‘Values reported in the FIBREBOLT® properties data sheet on the previous page were obtained
for static conditions. Vibration should be eliminated or minimized in applications utilizing
FIBREBOLT®.

=2}

CAUTION

1) All data regarding the FIBREBOLT® stud and nut assembly has been generated from
tests involving only fiberglass nuts. No data has been generated for metal nuts. If
metal nuts are used, strengths will be reduced because of less thread engagement.
If metal nuts are used, extreme care should be taken to assure that the threads
match and that a snug fit is achieved.

2) The FIBREBOLT® stud has cut, not molded threads. Threads that will be exposed to
environments that might attack the glass reinforcements should be sealed after
installation. If removal of the nut is anticipated, a very thin (1 mil) sprayed-on coat of
polyurethane will normally be effective. Heavier coats of polyurethane, resin, or
adhesive are recommended where possible.

STRUCTURAL PLASTICS
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FIBREBOLT® NUTS

The hex shaped thermoplastic nutin Strongwell's FIBREBOLT? fastener system is manufactured

from fiberglass reinforced PPS resin. The standard color is brown.

NOTE: FIBREBOLT® studs and nuts should be used together as a system to assure proper fit
and properties. Interchange with other manufacturer's bolt or nut is not intended or assured.

</ <3 ]

NUT SIZE NOM.
FIBREBOLT® NUT

HEX NUT DIMENSIONS

D

NUT SIZE WIDTH ACROSS NOM.WIDTH THICKNESS | WASHER WASHER
NOM. FLATS“A” ACROSS FLATS “B” DIA.“C” | THICKNESS*D”

3816 UNC 745 34 58" T 18
1/2—13 UNC 7o 718" 34" 1-1/8" /8"
38— 1T1UNC 1087 1-1/18" 1516 1-516" g
34 — 10 UNC 1.245 1-1/47 1-118" 1-1/2 3Ne"

1-8 UNC 1.620 1-5/8" 1-3/8" z 14

STRUCTURAL PLASTICS
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SECTION 06500- STRUCTURAL PLASTICS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

RELATED DOCUMENTS:

A Drawings and general provisions of Contract, including General and Supple-
mentary Conditions and Division-1 Specification Sections, apply to work of this
section.

SUMMARY:

A This section includes the following FRP Products & Fabrications:

FRP Pultruded Gratings and Treads
FRP Structural Shapes and Plaie
FRP Standard Railing

FRP Ladders and Cages

FRP Foam Core Building Panels
FRP Building Panel System

FRP Planks

Molded Gratings and Treads

N D

SCOPE OF WORK:

A Furnish all labor, materials, equipment and incidentals necessary to install the
fiberglass reinforced polymer (FRP) products as specified herein.

QUALITY ASSURANCE:

A The material covered by these specifications shall be furnished by an 1S0-
9001-2000 certified manufacturer of proven ability who has regularly engaged in
the manufacture and installation of FRP systems.

B. Substitution of any component or modification of system shall be made only
when approved by the Architect or Engineer.

C. Fabricator Qualifications: Firm experienced in successfully producing FRP
fabrications similar to that indicated for this project, with sufficient production
capacity to produce required units without causing delay in the work.

D. In addition to requirements of these specifications, comply with manufacturer's
instructions and recommendations for work.

DESIGN CRITERIA:

A The design of FRP products including connections shall be in accordance with
governing building codes and standards as applicable.

STRUCTURAL PLASTICS
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B. Design live loads of FRP gratings and floor panels shall not be less than 100
pounds per sq. ft. uniformly distributed unless specifically stated otherwise in
drawings and/or supplementary conditions. Grating and floor panel deflection
at the center of a simple span not to exceed .25 inches.

C. Structural members shall be designed to support all applied loads. Deflection

in any directicn shall not be more than L/180 of span for structural members.
Connections shall be designed to transfer the loads.

1.06 SUBMITTALS:

A Shop drawings of all fabricated pultruded gratings and treads, structural
shapes and plate, standard railings, ladders and cages, foam core building
panels, building panel systems, planks, molded gratings and treads and
appurtenances shall be submitted to the Engineer for approval in accordance
with the requirements of Section 01340. Fabrication shall not start until receipt
of Engineer's approval marked “Approved As Submitted” or “Approved As

Noted”.
B. Manufacturer's catalog data showing:
1. Dimensions, spacings, and construction of products
2. Materials of construction
C. Detail shop drawings showing:
1. Dimensions
2. Sectional assembly
3. Location and identification mark
4. Size and type of supporting frames required

D. Samples of each type of product shall be submitted for approval prior to place-
ment of purchase orders.

1.07 SHIPPING AND STORAGE INSTRUCTIONS:

A All systems, sub-systems and structures shall be shop fabricated and as-
sembled into the largest practical size suitable for transporting.

B. All materials and equipment necessary for the fabrication and installation of
pultruded gratings and treads, structural shapes and plate, standard railings,
ladders and cages, foam core building panels, building panel systems, planks,
molded gratings and treads and appurtenances shall be stored befare, during,
and after shipment in a manner to prevent cracking, twisting, bending, break-
ing, chipping or damage of any kind to the materials or equipment, including
damage due to over exposure to the sun. Any material which, in the opinion of
the Engineer, has become damaged as to be unfit for use, shall be promptly
removed from the site of work, and the Contractor shall receive no compensa-
tion for the damaged material or its removal.

C. ldentify and match-mark all materials, items and fabrications for installation
and field assembly.

STRUCTURAL PLASTICS
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PART 2 - PRODUCTS

201 GENERAL:

A

Materials used in the manufacture of the FRP products shall be raw materials in
conformance with the specification.

All materials shall be of the kind and quality specified.

With the exception of molded gratings and treads, all FRP products noted in 1.02

shall be manufactured using a pultruded process utilizing polyester resin with

flame retardant and ultraviolet (UV) inhibitor additives. A synthetic surface veil shall
achieve a flame spread of 25 or less in accordance with ASTM test method E-84.

After fabrication, all cut ends, holes and abrasions of FRP shapes shall be sealed
with a compatible resin coating.

FRP products exposed to weather shall contain an ultraviolet inhibitor. Should
additional ultraviolet protection be required, a one mil minimum U. Y. coating can
be applied.

All exposed surfaces shall be smooth and true to form.

Manufacturers:

1. Strongwell
2. Or approved alternative manufacturer

PART 3- STRUCTURAL SHAPES AND PLATES

A.

B.

Material

1. Structural shapes and plate shall be made from isophthalic polyester resin with
fire retardant additives to meet a flame rating of less than 25 per ASTM E-84
and meet the self- extinguishing requirements of ASTM D- 635. All structural
shapes shall contain a UV inhibitor.

Process

1. Manufactured by the pultrusion process.

2. Structural FRP members composition shall consist of a glass fiber
reinforced polyester or vinyl ester resin matrix, approximately 50% glass by
weight. A synthetic surface veil shall be the outermost layer covering the
exterior surfaces. Glass strand rovings shall be used internally for
longitudinal strength. Continuous strand glass mats or stitched
reinforcements shall be used internally for transverse strength.

3. Mechanical properties shall meet or exceed the values listed in Table I.

STRUCTURAL PLASTICS
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Table 1 - Fiberglass Pultruded Material Properties
Minimum Ultimate Coupon Properties (UN)
ASTM SERIES  SERIES SERIES 500/525 PLATE® SERIES 625 PLATE®
TEST  UNITS/ 500525 625 18" 31614 e 118" IME"-14 e
PROPERTIES METHOD VALUE SHAPES SHAPES 3475mm 476-6.35mm 95354mm 3475mm 4.76-635mm 9.5-25.4mm
MECHANICAL
Tensile Stress, LW D638 psi 30,000 30000 20000 20,000 20,000 20,000 20,000 20,000
Nimme 207 207 138 138 138 138 138 138
Tensile Stress, CW D38 psi 7000 7000 7500 10,000 10,000 7500 10,000 10,000
Nimm? 483 483 51T 66.9 66.9 517 68.9 68.9
Tensile Madulus, LW DE38  10fpsi 25 26 18 148 18 1.8 18 148
10Nimm?— 17.2 179 124 124 124 124 124 124
Tensile Modulus, CW DB36  10°psi 8 Ri T 3 14 1 1 14
10N 5.52 hAZ 483 6.21 9.65 6.89 6.89 9.65
Compressive Stress, LW D695 psi 30000 30000 24000 24,000 24000 24,000 24,000 24,000
Nimne 207 207 165 165 165 165 165 165
Compressive Stress, CW  DB35 psi 15000 16,000 15500 16,500 20000 16,500 17,500 17,500
Nimn? 103 110 107 114 138 114 121 121
Compressive Modulus, LW~ DB35  10fpai 25 26 18 18 1.8 18 18 18
1CNimm? - 17.2 179 124 124 124 124 124 124
Compressive Modulus, CW  DB35  10¢ psi 1 1 1 1 1 1 1 1
10:N/mm? - 6.89 6.89 689 6.89 6.89 6.89 6.89 6.89
Flexural Stress, LW D730 psi 30,000 30000 35000 35000 30,000 35000 35000 30,000
Nimm? 207 207 241 241 200 241 241 207
Flexural Stress, CW D780 psi 10,000 10,000 13000 15,000 18,000 13,000 15,000 13,000
Nimm*  68.9 B9 896 103 124 89.6 103 124
Flexural Modulus, LW D790 10°psi 1.6 16 1.8 2 2 1.8 2 2
10°N/mm* - 11.0 1no 124 13.8 138 124 138 13.8
Flexural Modulus, CW D780  10fpsi 08 0.8 08 11 14 1 1.1 14
10:Nfmm? 552 552 621 758 965 6.89 758 9.65
Modulus of Elasticity® full 10:psi 26 28
section 10°N/mm?  17.9 193
Modulus of Elasticity >4° full 1psi 25 25
>102 mm section 103N/mm?  17.2 172
Parallel Compressive Shear D3846 psi 3,000 3,000
Stress, LW@@ Nimme 207 207
Shear Modulus, LW — 10Fpsi 425 425
10°Nmm* - 2.93 293
Short Beam Shear, LW®@  D2344 psi 4,500 4500
Nimm?  31.0 1.0
Bearing Stress, LW 0553 psi 30000 30,000 32000 32000 32000 32000 32,000 32,000
Nimm? 207 201 2208 221 221 221 21 21
Poisson’s Ratio, LW® 03039 infin 33 33 3 3 3 32 32 32
mm/mm 330 230 310 310 10 320 320 320
Nofched lzod Impact, LW~ D266 ftlbsfin 25 25 15 10 10 15 10 10
Jimm o 1.33 133 568 1.07 1.07 988 1.07 1.07
Nofched [zod Impact, CW D286 ftlbsfin =~ 4 4 5 5 5 b b 5
Jimm 214 214 267 267 267 267 267 267
STRUCTURAL PLASTICS
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Table 1 — Fiberglass Pultruded Material Properties
Minimum Ultimate Coupon Properties (UN) - cont'd

ASTM SERIES SERIES SERIES 500/525 PLATE® SERIES 625 PLATE®
TEST UNITS/  500/525 625 17" JME" 14 Jgn 18" JMe"-1/4" g

PROPERTIES METHOD VALUE  SHAPES SHAPES  3475mm 4.76-6.35mm  9.5-264mm  3.1475mm  4.76-6.36mm  9.5-25.4mm
PHYSICAL
Barcol Hardness D2583 — 45@ 45@ 40 40 40 40 40 40
24 HR Water Absorption D570 % Max B B B B B 6 & B

by I\"\"I.
Density D792 Ibsfin® 062-070 062-070 060-068 060-068 .060-068 060-068 060-068 .060-068

103g/mne 1.72-1.94 1.72-1.94 166-1.86 166-1.88 166-1.88 166-1.88 1.66-1.88 1.66-1.88
Coefficient of Thermal DE96  10%infinF 4.4 44 44 44 44 44 44 44
Expansion, LW@ 1FinfinC 8.0 8.0 8.0 8.0 8.0 a0 8.0 8.0
Thermal Conductivity® C177  BTU-n/ 4 4

fttlhrieF

Wim=°) &8 58
ELECTRICAL
Arc Resistance, LW@ D495 seconds 120 120
Diglectric Strength, LW& D149 KVin 35 35 5 35 35 35 35 35

KVimm 1.38 1.28 1.38 1.38 1.38 1.38 1.38 1.38
Dielectric Strength, PF@ D149 volts/mil 200 200 200 NT. N.T. 250 N.T. N.T.
FLAMMABILITY @&
Flammability Classification  UL94 VO
(1116")
Tunnel Tast Ef4 25 Max
NBS Smoke Chamber E662 650-700

(typical)
Flammability 0635 Self

Extinguishing

UL Thermal Index Generic  13(rC

British Fire Test BS 476-7 Class 1

All values are minimum ultimate properties from coupon tests except as noted.

@ This value is determined from full section simple beam bending of EXTREN® structural shapes.

i The shear stress test results will change radically if the notched orientation is altered. The value in this chart represents the test configura-
tion where the notches are machined parallel to the reinforcing mat. For notches machined perpendicular to the reinforcing mat, this value

would be two to thrae times larger.

3 The Shear Modulus value has been determined from tests with full sections of EXTREN® structural shapes.
(See the Strongwell Design Manual for further information. )

@ Value would be 50 if the surfacing vell were nof there.
% Plate compressive stress/modulus measured edgewise and flexural stress/modulus measured flatwise.
® Values apply to Series 525 and 625.

7 Measured as a percentage maximum by weight.

® Span to depth ratio of 3:1; EXTREN® angles will have a minimum value of 4,000 psi and the W shapes are tested in the web.

@ Typical values because these are shape and composite dependent fests.

LW = Lengthwise PF = Perpendicular to laminate face

CW = Crosswise N.T. = Not Tested

STRUCTURAL PLASTICS
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PART 3 — EXECUTION

3.01 PREPARATION:

A.

Coordinate and furnish anchorages, setting drawings, diagrams, templates, in-
structions and directions for installation of anchorages, including concrete inserts,
sleeves, anchor bolts and miscellanecus items having integral anchors that are to
be embedded in concrete or masonry construction. Coordinate delivery of such
items to project site.

Set sleeves in concrete with tops flush with finish surface elevations; protect
sleeves from infiltration of water and debris.

3.02 INSPECTION AND TESTING:

A.

The Engineer shall have the right to inspect and test all materials to be furnished
under these specifications prior to their shipment from the point of manufacture.

All labor, power, materials, equipment and appurtenances required for testing shall
be furnished by the Contractor at no cost to the Owner.

3.03 INSTALLATION. GENERAL:

A

Fastening to in-place construction: Provide anchorage devices and fasteners
where necessary for securing miscellaneous FRP fabrications to in-place con-
struction; include threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts and other connectors as determined by the Engineer.

Cutting, fitting and placement: Perform cutting, drilling and fitting required for
installation of miscellaneous FRP fabrications. Set FRP fabrication accurately in
location, alignment and elevation; with edges and surfaces level, plumb, true and
free of rack; measured from established lines and levels.

Provide temporary bracing or anchors in form work for items that are to be built
into concrete masaonry or similar construction.

3.04 ALL FRP INSTALLATION:

A

All field cut and drilled edges, holes and abrasions shall be sealed with a catalyzed
resin compatible with the original resin as recommended by the manufacturer. The
sealing of the edges shall prevent premature fraying at the field cut edges.

Install items specified as indicated and in accordance with manufacturer's instruc-
fions.

STRUCTURAL PLASTICS
06500 - 6



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

GENERAL FABRICATION CONSIDERATIONS

Fabrication with EXTREN® structural shapes is similar to working with wood, aluminum and
other comparable materials. Strongwell has available an extensive Fahrication and Repair Manual
that can be provided upon request to fabricators and contractors unfamiliar with fiberglass
fabrication. Some of the more common questions concerning fabrication with EXTREN® are:

Q. Do I need special tools?

A.  The toecls and methods are the same, but since fiberglass is very abrasive, standard bits
and blades wear quickly and will need frequent resharpening or replacing.

Q. What types of blades and bits work best?

A.  Carbide tip blades and bits are preferred. Diamond tipped or coated blades are best, allowing
faster speeds and longer tool life.

Q). Can EXTREN® be punched and sheared?

A.  Yes, but material thickness should be limited to 3/16” for punching and 1/4" maximum for
shearing. Punches and shears work best if the blade is tapered to permit the cutting edge
to penetrate a small amount of the material at any one time.

Q. Can EXTREN? products be formed or bent?

A.  No, EXTREN® cannot be bent, rolled or pressed as can steel shapes and plates.

Q. Fabrication can be very dusty. Is the dust harmful?

A Although the dust is non-toxic and presents no serious health hazard, it can cause skin
irritation. The amount of irritation will vary from person to person and can be reduced or
eliminated by use of a protective cream. A coverall or shop coat and gloves will add to the
operator's comfort.

Q. What other general fabrication practices should be observed?

A_ Machine ways and other friction producing areas should be kept clean. Fiberglass chips
are damaging abrasives.

Avoid excessive pressure when sawing, drilling, routing, etc. Too much force will rapidly
dull tools and create excessive heat that can scorch the fiberglass.

Do not generate excessive heat in any machining aoperation. Excessive heat softens the
bonding resin in the fiberglass resulting in a ragged rather than clean cut edge.

Support the fiberglass material rigidly during cutting operations. Shifting may cause chipping
at the cut edges. Proper support will also prevent warping.

Always seal any cut surfaces or edges of the fiberglass shape with a compatible resin
before reporting the job complete.

Fastenings and connections are an important part of both the fabrication and design process.
See CONNECTIONS later in this section.

STRUCTURAL PLASTICS
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CONNECTIONS

INTRODUCTION

Connections of EXTREN® shapes and plates may be structural or non-structural. Structural joints
— beams to beams, beams to columns, columns to floor, plate on grating (for composite action),
etc. — must transmit design loads. Examples of non-structural joints might be coverplates of a
foam cored insulating panel or a coverplate epoxied to fiberglass grating (for a walking surface).

Structural connections usually employ mechanical fasteners, adhesive bonding or a combination
connection utilizing both. The strongest joint between pieces of EXTREN® shapes is obtained
by using a combination of mechanical fasteners with adhesive applied to the mating surfaces.

Selection of the connection method is usually determined by:

* The required capacity of the joint

« Joint reliability

+ The available space for the joint

*+ The types of members to be joined

« Suitability of joint for fabrication, especially high volume production work
« Service environment

+ Need for disassembly

+ Aesthetics desired

COMBINATION MECHANICAL AND ADHESIVE JOINTS

As was stated earlier, the best joints for most structural applications are combination joints.
These joints offer the advantages of both types of connection. Adhesive bonding affords the joint
good distribution of stresses, reduced effects of stress concentrations (at the holes) and increased
joint stiffness while the mechanical fastening provides reliability, reduces the effect of peel and
tension in eccentric joints and also provides the necessary clamping force to allow the curing of
the epoxy. The table of allowable loads for clip angle at beam ends was developed using
combination joints.

MECHANICAL CONNECTIONS

Mechanical connections utilize some type of mechanical fastener to join paris of fiberglass
assemblies. Some of the more common types of mechanical fasteners are:

+ Bolts with washer and nut (steel, stainless, monel, etc )

» Threaded rod and nuts (steel and fiberglass FIBREBOLT®)

+ Screws (self-tapping, and thread cutting)

+ Rivets (blind rivets, drive rivets, solid rivets — available in many materials including steel,
stainless, aluminum, nylon, etc.)

« Spring clips

+ Nails

+ Staples

+ Threaded inserts with bolts

+ Threaded holes with bolts

NOTE: Strongwell recommends the use of stainless steel fasteners to eliminate the corrosion
problem associated with regular steel fasteners.

Although mechanical joints provide many advantages (such as conventional fabrication and assembly
methods, ease of inspection, option of disassembly, etc.) the designer should be cautioned that
improper spacing and edge distances of the bolts could cause a catastrophic failure by tear-out or
shear-through. The American Society of Civil Engineers Structural Plastics Design Manual —
Reference 2 recommends the edge distances (centerline of fastener to edge of material) and minimum
pitch dimensions (center to center of fasteners in a line) — see tahle "Recommended Minimum

STRUCTURAL PLASTICS
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Fastener Edge Distances And Pitch Ratio Of Distance To Fastener Diameter” shown in this section.

ADHESIVE BONDED CONNECTIONS

A structural adhesive holds fiberglass parts together by surface attachment and can sustain a
continuously applied load without excessive deformations or failure. In addition to sealing joints
and surfaces, adhesives distribute the joint stresses more evenly.

Adhesive bonded joints work best when the adhesive layer is primarily stressed in shear or
compression. Direct tensile or peel forces on adhesive joints should be avoided or evaluated
with great care.

Successiully bonded adhesive joints of EXTREN® materials require careful fabrication procedures
including:
1) Proper selection of the adhesive.
The two types of adhesives recommended for use with EXTREN?® fiberglass reinforced
materials are polyesters and epoxies. Either adhesive will produce a satisfactory joint.

However, polyester adhesives are somewhat less convenient to use because of the
difficulty of measuring the small amount of catalyst required.

The epoxy adhesives recommended for structural connections are either Shell 828 Epoxy
Resinor Dow D.E.R. 331 Epoxy Resin or Strongwell Epoxy Adhesive. In general, epoxy
adhesives provide stronger joints than polyester adhesives.

2

L

Proper preparation of the surfaces to be joined.
The polyester surfacing veil must be removed to allow bonding of substrates.

Contaminated surfaces must be thoroughly cleansed by wiping with a clean rag dampened
with a solvent such as acetone, toluol or methyl alcohol. Wipe dry with a clean cloth. Do
not immerse or soak EXTREN® shapes in these solvents.

3

Lo

Properly cure the adhesive joint.

Freshly bonded joints should be held in position with clamps or weights until the adhesive
cures. Joints bonded with epoxy adhesives generally can be handled with reasonable
care after 8 hours of curing. It is desirable to leave the clamps or bonding pressure on the
joints overnight for a total of 20 to 24 hours. If an oven is available, the curing time can be
lessened considerably by heating moderately. The joint should not be expected to carry
its design load until the adhesive joints have cured a minimum of 48 hours at 7T0°F. Lower
temperatures require longer cure times.

On the following page is a procedure for making structural epoxy joints. It provides
additional information on surface preparation, mixing of epoxy and application.

STRUCTURAL PLASTICS
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PROCEDURE FOR MAKING STRUCTURAL EPOXY JOINTS
Materials Used

Strongwell epoxy adhesive base
Strongwell epoxy adhesive hardener

Small wax coated paper cup for mixing
Clean wooden or FRP stick for mixing

120 grit sandpaper

Clamps for holding epoxy joints during cure
Clean cloth

Surface Preparation

1) Sand mating surfaces with 120 grit sandpaper until the surface gloss has been removed.
The surfacing veil must be ground off to expose the glass reinforcement. Sand blasting
equipment can also be used.

2) Remove all dust with a clean cloth; air blasting equipment may also be used. Avoid
recontamination of the surface from handling.

Mixing of Epoxy

Mix equal volume portions of the base and hardener in a small wax coated paper cup with a
clean stick until a uniform gray color is attained and all marbled appearance is gone.

NOTE: Other adhesive systems compatible with fiberglass can be utilized and the
manufacturer's mixing instructions for these systems should be followed.

Application and Cure

1) Apply the mixed epoxy uniformly to all surfaces to be joined. A thin application is often more
beneficial than a thick application.

2) Avoid introducing moisture into the joint.

3) Join the surfaces to be bonded. The pot life at 77°F for a 3 oz. mixture of equal volumes of
base and hardener is 2.5 hours.

4) Secure the joint with clamps (or rivets or bolts) and allow 24 hours for a full cure. The assembly
can often be handled with reasonable care in less than 8 hours. The structure should not be
required to support its design load until at least 48 hours (at 70°F) after bonding. Lower
temperatures require a longer cure.

on

After securing the joint, wipe away excess epoxy.

STRUCTURAL PLASTICS
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BEAM SHEAR CONNECTIONS

DETAILFOR W4, W6,C4,C6,140r16
W4 or C4
W6 or C6

|4 or Iﬁ;’

¥ © ./ DETAL /1
1% %3 / —

‘ jl.l u
™~

R

i
LEx3x1/2" /

(N.S. & F.S.)

BOLTEDAND EFPOXIED CAFACITY (SEENOTE#1)- 3375%
BOLTED ONLY CAPACITY (SEENOTE #2)
3/8" Bolt& 1/4"Web =1400%  3/8" Bolt & 3/8" Web = 2110#
1/2" Bolt & 1/4" Weh = 1875% 1/2" Bolt & 3/8" Web = 28108
5/8" Bolt & 1/4"Web =2340%  5/8" Bolt & 3/8" Web = 3375

DETAILFOR WS, W10,C8,C10,180rI10

W4, C4&14
W6, C6 & 16

2%“

1% 1%

Wa or C8
13 ffﬂ_. W10 or C10
- ‘-“ 18 or 110

. SN \ DETAL /2
t | =/

= hd A

-

{4
L3x3x3/8" /
(N.S.&FS.)
BOLTED AND EPOXIED CAPACITY (SEE NOTE £1) - 4200#
BOLTED ONLY CAPACITY (SEE NOTE #2)
3/8"Bolt & 3/8" Web =2110# 38" Bolt & 172" Webh =2810#
1/2" Bolt & 3/8" Web = 2810 1/2" Bolt & 1/2" Web = 3750#
5/8" Bolt & 3/8" Web = 3515 5/8" Bolt & 1/2" Web = 4200#

DETAIL FOR W8, W10,C8,C10,180r110

W8 or C&
1350 P~ W10orC10
r ’.-' 18 or 110
= & L
g 8 | DETAIL /3
i L d —
- L
"1 /
Lax4x12 /
(N.S. & F.S.)

BOLTED AND EPOXIED CAPACITY (SEE NOTE #1) - 5600#
BOLTED ONLY CAPACITY (SEENOTE #2)
38" Bolt & 3/8" Web=21108  3/8"Bolt & 1/2" Web =2810%
112" Bolt & 3/8" Web =2810% 1/2" Bolt & 1/2" Web = 3750%
5/8" Bolt & 3/8" Web =3515%  5/8" Bolt & 1/2" Web = 4680

STRUCTURAL PLASTICS
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DETAIL FORW10,W12,C10,C12,1100r112

_Wio, w1z, C1o
J 1oz

-l

10" BEAM
21" 12" BEAM

DETAIL /74 \
\Z/

2

0

l3xaxag /)
IN.S. & F5.)

BOLTED AND EPOXIED CAPACITY (SEE NOTE #1) - 8700#

BOLTED ONLY CAPACITY (SEENOTE #2)
3/8"Bolt & 3/8" Web = 3160%
1/2" Bolt & 3/8" Web = 4220%
5/8"Bolt & 3/8" Web = 5270%

DETAIL FORW10, W12,C10,C12, 110 0or1 12

_WID, W12, G10
J o1z

MI

10" BEAM

-

25" 12" BEAS
VB

2

DETAIL /75 \

v

Laxdxie /
(N.5.& F8.)
BOLTED AND EPCXIED CARACITY (SEE NOTE #1) - 9000#
BOLTED ONLY CAPACITY (SEENOTE #2)
3/8"Bolt & 3/8"Web = 31608  3/8"Bolt & 1/2" Web = 4220#%
1/2" Bolt & 3/8" Web = 4220 1/2" Bolt & 1/2" Web = 5620#
5/8" Bolt & 3/8" Web =52704  5/8"Bolt & 1/2" Web =7030#

DETAIL FOR W12 or [112 B e
| ' - \
° I
DETAIL /76 \ ®
T Lax4axe
(NS. & FS)

BOLTED AND EPOXIED CAFPACITY (SEENOTE#1) - 11250+
BOLTED ONLY CAPACITY (SEE NOTE #2)

3/8" Bolt & 1/2" Web = 4220%

1727 Bolt & 1/2" Web = 5620%

5/8" Bolt & 1/2" Web =7030%

38" Bolt & 1/2" Web =42202
1/2" Bolt & 1/2"Web = 5620%
5/8" Bolt & 1/2" Web =6700#

NOTES:

1. Capacities shown controlled
by shear thru heel of angle
(F,=4500 psi/ 4 = 1125 psi)

2. Capacities shown controlled
by bearing around fastener or
shear of stainless steel
fasteners.

3. The beam capacity must be
verified as being adequate.

4. Epoxy and joint preparation
in accordance with Section
19— FABRICATION in the
Strongwell Design Manual.

5. Details 1, 2 and 4 are
standard Strongwell
fabrication connections.
Details 3, 5 and 6 are
alternate fabrication
connections.

6. Recommended hole
diameters: Fastener +1/16".

7. 1/4" stainless steel angles
can be substituted for the
EXTREN®angles shown in
the details.

STRUCTURAL PLASTICS
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COLUMN BASE PLATES
w
5o
e =
0 = ‘-4_. é % H
0. o v g 2| 228
I =
58 E : R
T I 1| © a [ -* ] it
| — : L e e
AREE T
Jl< O-H-Q = g
Ll R an il
w —— 8 W —
NOTE 6
DETAIL /7 1\ DETAIL /2 \
(PLAN) \—/ (PLAN) \—/
é prd
=|w =
] [ L4x3xtc | A
o5 + - Q
313 (TYP) Sl
=l 17] ] o O L4x4xitc
5 = e
O I 32 i ‘/
bl — |
Sla ~— BtpxLlp IE_LT

SECTION / A\
=/

SECTION /B \
\—/

PtpxLlp

CAPACITIES -LBS CAPACITIES -LBS
CLIF PLATE - tp CLIP PLATE -tp
Lc | tc 38 1/2 34 Lc | tc 1/2 34 1
38 | 1325% [ 1850% | 2560 12 1 2825 | 4500 | 6650
3 | 12 118007 | 2350 | 3375 G | 3/4 | 4400 | G650 | 8750
38 | 21007 | 2000% | 4225 1/2 | 3675 | 5800 | 8525
5 | 12 | 28507 | 3725 | 5625 8 | 34 | 5750 | 8275 | 11,350
3/8 | 25507 | 3500% | 5075 12 1 4525 | 7125 | 10425
G | 12 | 34507 | 4525" | 6750 10 | 24 | 7075 [ 10,175 13,900
"BENDING CONTROLS *BENDING CONTROLS
TYPICAL CALLOUT TYPICAL CALLOUT
ON DESIGN DWG. ON DESIGN DWG.
Le fc tp Lec tc ip
1N\ 3 -12-3 2N\ 5 -12-34
C1B JTyPEB (SIM) C1/TYPEC
STRUCTURAL PLASTICS
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NOTES:

(DEVELOPED WITH TENSION LOADS)

e 11 11 N 1. Values shown here are based on epoxy and
bolted connections. For bolted only connections
see Bearing and Shear values shown later in this

TYPE A section.
TYPICAL BOLTING 2. Capacities shown were controlled by shear

through heel of angle (Fv=1125 psi) or bending of
plate and angle with Fe=10000 psifd=2500 psi.

3. For columns with combined tension and shear,
both of which put shear into the heel of the angle,
the total of the tension load + shear load must be
less than the capacity listed.

4. 3/4" thick angles are special hand-layed-up

1 i
L’ﬂ_\:/'{_ﬂ,/’— angles and are not EXTREN® sections.
| =

5. Plates shown square Lp required for capacity, but

m width can vary (i.e. for [-beam columns.)
COLUMN ON GROUT 6. Detail 2 can utilize anchor holts separate from
W/ CENTER ANCHOR BOLTS base plate assembly bolts. Two required, 1/2" dia.

minimurm.

7. Epoxy and joint preparation in accordance with
Section 19 — FABRICATION.

8. 1/47 stainless steel angles can be substituted for
the EXTREN® angles shown in the details.

riilniilliil
—
LI

TYPE C
COLUMN ON FLAT
W/ CENTERANCHORBOLTS

- —

—

DETAIL /7~ 3\

- l
ANGLE (N.S5. & F.S))
MAY BE REQUIRED TO PREVENT

BEAM WEB BUCKLING
m - REF. DESIGN GUIDE - BEAMS

2/

DETAIL

STRUCTURAL PLASTICS
06500 - 14



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

STRUCTURAL PLASTICS
06500 - 15



THE CELL- UNIVERSITY OF PUERTO RICO

SOLAR DECATHLON 2007

SINGLE/DOUBLE ANGLE & TEE BRACING DETAILS

e ]

I

SHIM AS
RECQUIRED
R (NS &FS)

B/BLs

WY

__.-1/_.

N

DETAIL /2
SEE ALTERNATE DETAIL 13\_/

DETAIL /8
SEE ALTERMATE DETAIL 14 U

DETAIL we
ir
DETAL /3| DETAL /'\ DETAIL /9
o/ \Z/ 2/
STRUCTURAL PLASTICS
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WP

W.E

W.E

JL,—

MK

DETAIL

DETAIL /14

_ #OFAAIRS
WExBE35 ~ [ 3SHOWN)

A

DETAIL /13

\ ~,__# 0OF BOLTS COMM, ANGLE OR TEE
\ TOGUSSET ORTEE { 2 SHOWH |

# OF PAIRS OF BOLTS IN FLANGE

{ORWES ) OF COLUMM [ 2 SHOWN )

BOLT CALLOUT FOR

DETAIL /11
=/

o/

ANGLES & TEES

GUSSETTEE DEPTH x WIDTH x
THICKNESS x LENGTH

778 \Tax6x1/4x1-0

C2 J WexEx1/4

CUT TEE FROM

GUSSET TI—K.7
778 \T4x6x3/2x0"5-R. 35

C2/J wWaxax3/a

TYPICAL CALLOUTS ON
DESIGN DRAWINGS

NOTES:
1.

These connections are to be used with
gpoxy. 3/8" dia. bolts only provide clamp until
epoxy cures. Ultimate capacity of joint =
1000 psi. For bolted only connections see
Bearing and Shear values later in this
section.

Designeris cautioned to check required area
for epoxy with F, = 1000/4 = 250 psi and
tee thickness with Fv = 4500/4 =1125 psi.

Gussets should be symmetrical about WP
whenever possible.

Epoxy and joint preparation in accordance
with Section 19 — FABRICATION.

STRUCTURAL PLASTICS
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HORIZONTAL BRACING — TEE & ANGLE DETAILS

| H!’__

-

COUNTERSINK FOR .-:i::=-' ]
CLEARANCE, AS REQ, |
DETAIL /4 DETAL /T

1I| |

DETAIL / 3\ DETAIL /93
\Z/ =/
STRUCTURAL PLASTICS
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DETAIL

10

DETAIL

L
12

o/

ANGLE SIZE x LENGTH

72\ Liaxdxaexo-s (A1)

C3/ (MITRE)

L_NOTES

3 \p 3x16

¢3 J (mITRE)

[

- J (SQUARE)

TYPICAL CALLOUTS ON
DESIGN DRAWINGS

. A
¢ # OF BOLTS CONN. TEE
TO GUSSET (2 SHOWN )

BOLT CALLOUT ON
DESIGN DRAWINGS

NOTES:

1.

These connections are to be used with epoxy. 3/8" dia. bolts
only provide clamp until epoxy cures. Ultimate capacity of
joint = 1000 psi. For bolted only connections see Bearing and
Shear values later in this section.

Designer is cautioned to check required area for epoxy with
F,. = 1000/4 =250 psi and gusset/tee thickness with
Fv =4500/4 =1125 psi.

Gussets should be symmetrical about WP whenever
possible.

Epoxy and joint preparation in accordance with Section 19 —
FABRICATION.

STRUCTURAL PLASTICS
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THREADED FASTENERS
BEARING
ALLOWABLE LOADS INPOUNDS
FIBERGLASS BOLT DIAMETER
THICKNESS 114 3/8” 1/2” 5/8” 3i4” 17

118" 234 352 469 586 703 938
1147 469 703 938 172 1406 1875
38" 703 1055 1406 1758 2109 2812
1127 938 1406 1875 2344 2812 3750
347 1406 2109 2812 3516 4219 5625

Allowable load = Allowable bearing stress x bearing area.

EXAMPLE
1/4" thickness with 1/2" dia. bolt

30,000 psi i _ -
Allowable load = Y — ¥ 257 % 50" =938 |bs.

NOTE: The ahove table assumes the bearing stress on fiberglass controls. The designer should verify that
no other element of the connection controls.

SHEAR
ALLOWABLE LOADS IN POUNDS
BOLT DIAMETER

BOLT TYPE 1/4” 3/8” 1127 518" 3/4” 1
5.5 Single Shear 1473 3312 5889 5204 13254 23562
S. 5. Double Shear 2964 6624 11778 18408 26508 47124
FIBREBOLT®, Single Shear — 400 G330 930 1550 3750
FIBREBOLT®, Double Shear — 750 1250 1875 3000 5000

NOTE: The above table assumes the shear capacity of the fastener controls. The designer should verify that
no other element of the connection controls.

RECOMMENDED MINIMUM FASTENER EDGE DISTANCES AND PITCH
RATIO OF DISTANCE TO FASTENER DIAMETER

RANGE COMMON
Edge Distance - end 20to45 30
Edge Distance - side 15035 20
Pitch 40to50 50
STRUCTURAL PLASTICS
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FIBREBOLT® STUDS AND NUTS

STANDARD COLOR-BROWN
SHAPE-HEX

For structural applications where
mechanical fasteners must not
only be strong, but also non-
corrosive and/or non-conductive,
FIBREBOLT" fiberglass studs
and nuts can be used in place of
steel or other metal fasteners.

FIBREBOLT" is being utilized in
chemical process equipment, air
and water pollution control
equipment, marine applications
electrical equipment and in
general industry.

FIBREBOLT" is available in
diameters of 2/8" 1/2" 5/8", 314"
and 1" with nuts for immediate
delivery. Four foot lengths are
standard. Other lengths are
available onrequest. Custom
partial length threading is also
available onrequest.

Properties

Ultimate thread shear
using Strongwell
fiherglass nut (Ib.J**

load using Stron
fiberglass nut {lb.)

Max ultimate tensile

3[‘1”

el

Max ultimate tensile
load using two (2)
Strongwell fiberglass
nuts (1.

Transverse shear on
threaded rod — double
shear ASTM B-565 (min.
load 1b.)*

Transverse shear on
threaded rod — single
shear (min. load b}

Compressiva strangth —
longitudinal ASTM-D-695
{min. psi)®

Flexural strength ASTM-
D-790 (min. psi *

Flexural modulus ASTM-
D-790 {min. psi x 108~

Recommended maximum

installation torque strength
using Strongwell fiberglass
nut lubricated with SAE
10W30 motar oil {ft./bs.)=

Dielectric strength ASTM-
D149 (kwfin.)

Water absorption 24 hr.
immersion—threaded
ASTM-D-570 (%)

Coefficient of thermal
expansion—Ilongitudinal
{infin/°F)

Max recommended
operation temp —based
on 50% retantion of
ultimate thread shear
strength °C (°F)

Stud weight {Ib./ft.)
Thickness of nut & washer

Flammability — ASTM - D©35

NOTE:

be applied to assembly.

38
16 UNC

1,350

1,050

1,470

3,000

1,600

60,000

50,000

5x10®

85°C
(203°F)
0.07
34"

1/2
13 UNC
2400

2,000

2,800

5,000
2,600
60,000
50,000

2.0

5x10®

95°C
(203°F)
0.12
78

5/8
11 UNC

3,790

3,100

4,340

7,500

3,800

60,000

50,000

2.0

16

35

5x10°%

95°C
{203°F)
0.18
1-1/8"

3/4
10 UNC

5,150

4500

6,300

12,000

6,200

60,000

50,000

250

24

5x10%

95°0
(203°F)
0.28
1-1/4"

Self-Extinguishing on All

1
8 UNC

9600

6,500

9,700

22,000

15,000

60,000

50,000

5x108

95°C
(203°F)

.50

1-5/8"

All test results are for bolts with single nuts anly. Proper safety factors should

Properties above do not apply when fiberglass stud is used with metal nut.

Appropriate safsty factors must be applied.
1 Ultimate strength values are averages obtained in design testing.
2 New property categories added to better clarify stud thread shear properties.
@ Strength valuss are minimums derived from multiple production sample testing.

STRUCTURAL PLASTICS
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FIBREBOLT® STUDS AND NUTS USER’S GUIDE

FIBREBOLT?® studs are pultruded, fiberglass reinforced vinyl ester threaded rods and
thermoplastic hex-shaped nuts. The properties and characteristics of FIBREBOLT?® differ from
steel. Failure to follow the procedure below can result in damage and/or premature failure to the
stud/nut assembly.

PROCEDURE

1) Verify that the nuts and studs are well lubricated. If the nuts are to be removed during the
application, lubrication is a necessity. A light oil, dry lubricants, and silicone sprays are all
satistactory. Lubricants should be used in small quantities.

2) Bearing surfaces of the nuts must be parallel to the surfaces being fastened.
3) A torgue wrench must be used.
The table below gives the ultimate and recommended maximum installation torque.

INSTALLATION TORQUE TABLE

Ultimate Torque Recommended Maximum
Size Strength Installation Torgue
3/8-16 UNC 8 ft-lbs. 4 ft-lbs.
1/2-13UNC 18 ft-lbs. 8 ft-lbs.
5/8-11 UNC 35 ft-lbs. 16 ft-lbs.
3/4-10 UNC 50 ft-lbs. 24 ft-lbs.
1-8 UNC 110 ft-lbs. 50 ft-lbs.

4y Wrenches must make full contact with all nut edges. Partial contact will cause the corners to
fracture, affecting the performance of the stud/nut assembly. A standard six point socket is
recommended.

o
—

Whenever possible, the stud/nut assembly should be bonded to insure that the nuts do not
loosen. The recommended bonding technique is to secure the nut to the proper torque value,
then coat the entire nut and exposed stud assembly with a thick layer of adhesive or resin
(this step is for assemblies in which the nut will not be subsequently removed).

‘Values reported in the FIBREBOLT® properties data sheet on the previous page were obtained
for static conditions. Vibration should be eliminated or minimized in applications utilizing
FIBREBOLT®.

=2}

CAUTION

1) All data regarding the FIBREBOLT® stud and nut assembly has been generated from
tests involving only fiberglass nuts. No data has been generated for metal nuts. If
metal nuts are used, strengths will be reduced because of less thread engagement.
If metal nuts are used, extreme care should be taken to assure that the threads
match and that a snug fit is achieved.

2) The FIBREBOLT® stud has cut, not molded threads. Threads that will be exposed to
environments that might attack the glass reinforcements should be sealed after
installation. If removal of the nut is anticipated, a very thin (1 mil) sprayed-on coat of
polyurethane will normally be effective. Heavier coats of polyurethane, resin, or
adhesive are recommended where possible.

STRUCTURAL PLASTICS
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FIBREBOLT® NUTS

The hex shaped thermoplastic nutin Strongwell's FIBREBOLT? fastener system is manufactured

from fiberglass reinforced PPS resin. The standard color is brown.

NOTE: FIBREBOLT® studs and nuts should be used together as a system to assure proper fit
and properties. Interchange with other manufacturer's bolt or nut is not intended or assured.

</ <3 ]

NUT SIZE NOM.
FIBREBOLT® NUT

HEX NUT DIMENSIONS

D

NUT SIZE WIDTH ACROSS NOM.WIDTH THICKNESS | WASHER WASHER
NOM. FLATS“A” ACROSS FLATS “B” DIA.“C” | THICKNESS*D”

3816 UNC 745 34 58" T 18
1/2—13 UNC 7o 718" 34" 1-1/8" /8"
38— 1T1UNC 1087 1-1/18" 1516 1-516" g
34 — 10 UNC 1.245 1-1/47 1-118" 1-1/2 3Ne"

1-8 UNC 1.620 1-5/8" 1-3/8" z 14

STRUCTURAL PLASTICS
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SECTION 07200- INSULATION

HONEYWELL RESIDENTIAL CLOSED-UP CELL SPRAY INSULATION FOAM

PART 1 - GENERAL

RELATED DOCUMENTS:

Insulation helps create a living space that is comfortable,
healthy and energy efficient

100%=8$1500 .
" -

Spuin heawg and onden)
-~

Freingerain 5%

Air Flow Heat Flow
¢ Keap uncondtioned alr from leaking In ¢ Keap heat in duing winter
¢ Keap conditionad ar from leaxing cut ¢ Keap heat out during summsr
¢ Pravent drafts within the structura * Mantain uniform tempearature
Consumer Prnice Index - % Change from 2002

an

& Changs

1. ok Fadgo Nodonad Late
NN A AR A e e s v bawes frnd
2. Duguatrwadl of Ermagy weawarmnredie g
1 Bl Ervstogm aned Erraonesect o Corsrol Pt 3 Hasl
A v Mokduee deoactons by BT Bormberg and VO
Erown. Crigredy pobodehod in “Coretroction Careda” 238011
1095, o 85-12
4. Sousoe ULE Dapstmsent of Lidr. Burises of Ladax Slalabcs
Femanye Py Diodsy wrw b g

Water Flow
* Sulk
.8

* \Vapor

e Fimlct

— Uy 035

Elcyiony

N
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THE BUILDING ENVELOPE

o Insuaton, working togather with the
roof, wall and foundation assamblies (as
wel 83 the related sub-elements of each
aszsambly), forms the bulding emelope

¢ Among other functions, the bulding
enwelope must:
- K=ep wind and unconditicned ar out
- Keep the conditioned ar n
- Prevant drafts

¢ Alr movement (into and out of the houss)
nas many detrimental effects:

- Moisture within alr iImpacts ths kang-term
parfarmance and structural integrity of
the bulding

- Intraduction and dstributicn of pallutants

and microbes

-Thermal heat transder *

* To address these concerns, mary |

* The American Lung Asscciation also recommends that hormes need |

e Randorn natural infltration should be minmized and contralled mechanical ventilation

shoukd be employed ¢

1. Jeeagh Latbased, PR P Eng . Buldg Soarnos Conganion
2. Farwe Koz, Deacior, Atoschbde Hoorzg, Secey By S

W anoedet e oy ong tulcinge abos ekl e amie Stz Mimi
2 Aenican Lung Arzockybon
A DR s 50,00 Tl Top Bandsioreock il ff
b e e o 3
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INSULATION & AIR CONTROL

Bactic sutats I%
Fors g vews &%,

How Does the Air Escape?

* JAirmaoves in and out of your home
thraugh evary hole, crack and seam
¢ About ane third of this ar infitrates

through cpenings in your celings, walls

and fioars

1. Degewtrreedt of Erweygy
N oA core aTet Ve bk bl

S Kawrese Sl Urevaaly, Ergressng Exdamscon, Resschaind eaddr

20
16
&
0
5
0
Latsind Fottocty inladod Corremandy
rrdnksd

8% loss of Bvale found n
‘commenty nstaled” nsulation

Traditional Fiberglass Insulation

¢ Even smal vouds In Irreguler framing of
at the end of tha batt of 1-2% of tha
nsuation arsa can rasult in a 25-406¢
sz of R-vaue® ¥

vl Laboranory, Fibrgecs B o Labeokad v retalod Portonmaron Cormuama Updade: reokdr

1. fer Berer Amsccadun of fenmaca, Y Foog metly fedondd Capedame, Naw 20005

L E L ou Pord che Kermours aned Company, Tyws,

WO AN IO Ty b OO Oy 0Nl Sy s M Do T nckecahamd

£ Josoph Lasbusck, PO, P Eng . Buldng Soonos Conponnson

Traditional Air Control

o Atypical 2,500 sq. ft. home has more
than % mile of cracks and cresicas ¢

.

These usualy oocur in:
Peorly ftted and fashed doors and
windows
Plumbing/dectrical cutiets
Gaps in drywall and wall plates
Rimviraming josts

With an average 8 mph wind, your home
coud lse up to 30% instaled R-vaue ®
Mast insulation materials do not block air
and require an air barier (an incremental

cost when comparing nstalation costs)

i~
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MOISTURE CONTROL

FEMA Technical Bulletin 2-93

* Closed-call foam is the only type of insulation classified as an "acceptable
flood-resistant material” by FEMA,

* “Flood-resistant material” is defined as any building material capable of
withstanding direct and prolonged contact with floodwaters without sustaining
significant damage

* Batt or blanket insulation types and all other insulation types are classified
as "unacceptable”,

1. Zanadcan Lung fesockabon
NN AT e e balrasst b

2. werw b gasscencom

2 Feme Tacteicd Bt 290 " Flood Fladatant NMaderbds Regquisamands for Buldeges Locatecd in Specid Flood Hasd
£eoas 0 aoooecknog wib s Nasonad Flood reusarnce Frogrm 2
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How much would you be willing to pay to:

Raduos colbocks
[N !
< Lats noka
Brandsd product About the Research
Reckio0 sl hood of mokd
¢ 1,000 new home buyer respendeants
Racios isthood of loske f 12,000 surveys sent
Sarem SE00VT utitins e R= ntathe profie of U.S.
Rack 08 Arafls. More conakant tsmp new home buyers

Increass structurdl strangth

pnce, geography) end U.S. census data

“I wish the temperatures in my
home were more consistent.”

-Survey Respondent

INSULATION
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Top categories for upgrade dollars

Appliances, floonng, doors & windows, lighting and countertops wers the most
commen categeres for upgrads delars. Insulation was listed &3 the ninth most likely

category for upgrade dollars.
700
600
w500
52
é 400 Insuation upgrades make the
300 “top-ten” kst for aplions spending
n%
v 200
5 = 80/% of the participants wera highly
5 100 satisfied with the upgrade cptionz that
1] they purchased

Categories with lower spending upgrade dollars

g

g
2

# of survery particpants that
consider catagory in tha wop 5
o & 8 B
> 5
¢
[
T

Souoe Honoywol 2006 Fuskiontal Homa By Sureey 7
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Average Maximum Racking Load (structural resistance to wind)
Supported by 16" On-Center Spruce-Pine-Fir 2x4 Stud Framing '

Conventional

Conventional 2
construction 'g -
spray foam =
Conventions! < |
construction ¥
Closed-csll §
spray foam 2
a
0 2,000 4,000 6,000
Racking Load (Ibs)
Maximum Racking Load (structural resistance to wind) for
SPF vs Conventional R-19 Batts Supported by 24" On-Center
20-Gauge Light Structural Steel Framing *
Conventional _
construction E
Closed-csll E
spray foam
o
8

construction
Closed-cell
spray foam
0 2,000 4,000 6,000 8,000
Racking Load (Ibs)
1. Nedored Aczanaaion of Home Babbas, beding wnd Adopdan of Spey Pobaa) o or Voo Fraemm
Bruabdng Conetricton, My 25 1952
2. Tt sealts e epaortecdin g bter Fom Bobs Dewey. Mechorscal Engiiees, NAHE Frerarch Corer 1o Mason
Foomdos, Tha Socety of he Pledicn Indetsy, ne. Spery Folusattana Foam Didson, Novestsr 18,1006 a
INSULATION
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Typical R-values of Insulation Materials

W & o ~N

N

-t

Extruded potystyrena

Extruded polysthylens
Glass fer

Open-cell spray foam
Callular glass

Mineral ficer

Perite

Calcium siicste

Woed fibarboard

Expandead polystyrens

Chosed-cell spray foam

Clased-cel spray foam provides the highest R-value of avaiable nsuation materials
o Chased-cel spray foam also provides the best defense against al six mechansms of heat transher
Uniike other insulation materials, closad-cel spray foarm seamiessly fils regular and imeguiar spaces ?

1. Honepavd dvedhmn
2. Radwanon malabie upon reguedt 9
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MOISTURE CONTROL

1. Rain & ground water

2. ArinfiRration

3. Vapor dftusion

envelops since the water cannot flow
within tha SPF's closed cals, even If
a hole Is made In tha SPE"

(Mazcn Knowes, SPFA)

condenszation
(Mazcn Knowles, SPFA)

K]

g

§ - Properdy designed and constructed - Seamiess, continuous ar bamiar - Vapor retardant materials

5  drainage planss - Optimal placement can changs

S - Usact repelent matenas (bulding (from outside to inslde or vice versa)
E paper, house wrap, foam insulation) depending on chmate and weather
é in the construction dfferancas

° “SPF [spray potyurethane foam| “SPF Iz an effectve alr barrier and - Semi-imp=srmeable, aliows for

g’ can be appliad within a bulkdng weather barrder becauss of its akilty controllea breathing and drying

§ envelops to contral haat, rand to ssamiessly fll imegular spaces and - Uniformity and conaistency enabies it
§ maoisture transpart by prowiding prodde water resistance” to reclst passags of vepor equally wel
£ continuous and sffective ar barrisrs, Mark Bomberg, Ph.D, PE National In all directicns

,8_ rain screens, weather bamiers, and Ressarch Center of Canada, (from Dawd Frane, Journal of Light
§ thermal insuaticn... SPF aleo imits Conatruction Practice: Buliding Conatruction)

& water movement within the bulding Emelope and envronmental Contral - Minimzes dew point problems and

§

2

8

o

Classes of Materials Based on Permeance '

Closed-cell spray

2

foam insulation

@ 2.5 0.8 perm Glass fiber
Impermeable Semi-impermeable Semi-permeable Permeable
Perms 0.1 1.0 10
1. Joesgh Lok, PR P g
2. Paborvnes yesabie 1pon teg et 10
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CLOSED CELL SPRAY FOAM BENEFITS

+5,000

Dollar Values Per Average Home '
Bonus

5,000
1,000
(3,000) Yy {500 1,000
Installed Right-size Fresh air Optimized Reduce PV of * Increased structural strength
cost HVAC equip. ventilator framing :::c'cr ongoing ¢ Reduced drafts
¢ Half-ton (e.g. * Achieve cau'|l:i:; ::cv;ggys ¢ Better moisture and
reduction Honeywaell up to R-23 do!a»lmg- condensation control
in cool:ng Y5150) in 2;4 wall 9 o Lower nolse
capaci cav
20‘:”” ;rum y + Better indoor air quality
. A '
reduction in

furnace size

\ Y L i
R B 3

* Higher installed cost per square foot for closed-cell spray Upsell Potential
foam insulation may be offset by savings in other areas

* Builders have a potential upsell opportunity based on
benefits for homebuyers

LEED® Credits Opportunity Closed-Cell Spray Foam Closed-Cell Spray Foam
Features Benefits
Credit Points ¢ Structural strangth ¢ Ensrgy savings
e Ty K = * Alr infitration cantrol * Improved indoor alr quaity
e 12 ¢ Molsture/condensation contral ¢ Improved comfort {draft reducton)
R a ¢ Themmal insuiaton {R-valus) ¢ Prablem sohing todl
Oroaridl horrm Erwngy Slie 1 - Kadam
peckanen - Fm st
- Pipe freczs
LEED® Performance Levels - Tub enclosures
- Umentad attics
camd 0 P - Umentad crawl space
5 :
o AP, - Leaxy windows
e el - Foundations
Pdran 90 Powds

R-23 using 2x4 framing

F

1. Honapwel Edirmates
2. Fresnl W (P\Y e,
A Leewserdg n bneegy 4

T Ary perabog on ekt s and buddog peactiooes
deotiage Yy Ul readaon of S ecnth B30 paad) sl PN irbwadt 1ide
o, waw RN oy 11
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ENERGY COMPARISONS
Case study #1 Sacramento, CA
Comparable single story 2,400 square foot homes
Several addresses apart on same side of street
Gas and electric bills Feb to Dec, 2003
Traditionally insulated home: Closed-cel spray foam insulated: Closed-cell speay foam enargy savings:
o Utilty bills * Total gas and electic o 48% raduction in wtiity bils
-82,230 electric -$1,107 ehectic -§118 pac month everage savings
-$477 gas -£306 gas -§1,422 per year; 342,645 over 30 years
-82,716 tosal -81.413 total ¢ How much extra financing could you
* Monthly averags utiities * Monthly average utiities afford on a 30 year mortgage with en
-8247 -8128 extra $118 par month?
* Average utity pricss * Average utiity prices -§19,756 & 6%
-Gas $0.85 per therm - Gars $0.93 peor therm -§17,805 & 8%
-Blectric $0.17 per KWH -Blectric $0.13 per KWH
Case study #2 Roanoke, VA
2,240 square foot ranch
Liquid propane gas heat
Low fuel consumption got supplier’s attention
Monitored propane usage Aug ‘00 to Jul ‘01
Ten similer homes with traditional Cloged-cel spray foam insulated: Closed-cell spray foam energy savings:
Insuation:
* Total propans consumption » Total propans consumpticn o 58% raduction In propane usage vs.
-Average was 769 galcns -321 galons averags of ten comparable homes
-30% eavings va. naxt beat homs
-74% savings va. warst hame
¢ Estmated savings
- 3806/ with propans at $2 per gal
-Mortgage valus of $12,444 a1 6%
Case study 43 Atlanta, GA
Comparable residences 1,800 sq. ft.
Less than two miles apart
Similar occupancy
Traditicnally insulatad homs: Closad-cel spray foam Insulated: Closed-cell speay foam enargy savings:
* Monthly averags utiitiss * Monthly averags utiitee * 38% raduction in utiites
$143.76 28064 -354.12 par month enverage saving
o Coat of Insuation $2,350 * Cost of Insulation 85,200 * Added morigags cost $2,850
-$17.10 per month added martgage
paymant at 6% Intercst
* Extra cash in homeowner's pocket
$37.02 p=r menth
Sonsone Avebdse g e aed 12
INSULATION
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SECTION 07412 — METAL WALL PANELS

PART 1 - GENERAL

1.01

1.02

1.03

SECTION INCLUDES:

A. Foamed insulation core horizontal metal wall panel assembly with integral reveals and profiled panels.

B. Related metal trim and accessories.

C. Secondary metal framing support system.

RELATED SECTIONS

A. Division 07 Section "Flashing and Sheet Metal" for sheet metal copings, flashings and roof drainage items.
B. Division 08 Section "Glazing" for glazing of window units.

REFERENCES

A. American Architectural Manufacturer's Association (AAMA):
1. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts,
Curtain Walls and Sloped Glazing Systems.

2. AAMA 508-05 - Voluntary Test Method and Specification for Pressure Equalized Rain Screen Wall
Cladding Systems.

3. AAMA605.2 - Voluntary Specification for High Performance Organic Coatings.

4. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior
Performing Organic Coatings on Aluminum Extrusions and Panels.

B. American Society of Civil Engineers (ASCE):
1. ASCE 7- Minimum Design Loads for Buildings and Other Structures.

C. ASTM International (ASTM):
1. ASTM A 653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process.
2. ASTM A 755 - Specification for Steel Sheet, Metallic Coated by the Hot-Dip Process and Prepainted
by the Coil-Coating Process for Exterior Exposed Building Products.
3. ASTM C 1363 - Standard Test Method for thermal performance of building materials and envelope
assemblies by means of a Hot Box Apparatus.
4. ASTM C 645 - Specification for Nonstructural Steel Framing Members.
5. ASTM C 920 - Specification for Elastomeric Joint Sealants.
6. ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building
Construction.
7. ASTM E 84 - Test Methods for Surface Burning Characteristics of Building Materials.
8. ASTM E 96 - Test Methods for Water Vapor Transmission of Materials.
9. ASTM E 119 - Test Methods for Fire Tests of Building Construction and Materials.
10. ASTM E 283 - Test Method for Determining the Rate of Air Leakage Through Exterior Windows,
Curtain Walls, and Doors under Specified Pressure Differences across the Specimen.
11. ASTM E 330 - Test Method for Structural Performance of Exterior Windows, Curtain Walls, and
Doors by Uniform Static Air Pressure Difference.
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1.04

12. ASTM E 331 - Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference.

13. ASTM E 1886 - Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors,
and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure Differentials.
14. ASTM E 1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls, Doors
and Impact Protective Systems Impacted by Windborne Debris in Hurricanes.

D. Factory Mutual Global (FMG):
1. ANSI/FMG 4880 Standard for Evaluating Insulated Wall & Roof/Ceiling Assemblies.

E. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA):
1. Architectural Sheet Metal Manual.

F. Underwriters Laboratories, Inc. (UL):
1. UL 263 - Fire Resistance Tests of Building Construction and Materials.
2. UL 723 - Test for Surface Burning Characteristics of Building Materials.
3. Fire Resistance Directory.
4. UL 1715 Room Corner Test.

PERFORMANCE REQUIREMENTS

A. Air Infiltration: Maximum 0.06 cfm/sf (0.3 L/s per sq. m) per ASTM E 283 at a static-air-pressure difference of
6.24 Ibf/sf (300 Pa), using minimum 10 feet by 10 feet (3050 mm by 3050 mm) test panel that includes
horizontal and vertical joints.

B. Water Penetration - Dynamic Testing: No uncontrolled water penetration per AAMA 501.1 at @ minimum
pressure differential of 15 Ib/sf (0.72 kPa) using a minimum 10 feet by 10 feet (3050 mm by 3050 mm) test
panel.

C.Horizontal Panel Joint Performance - Static test per ASTM E331 with horizontal seals removed - 1 inch (25
mm) in 10 feet (3050 mm) lengths to simulate seal defects. No uncontrolled water penetration permitted at a
pressure of 15 Ib/sf (.90 kPa).

D.Pressure Equalization of Horizontal Joinery - Passes the Criteria for a Pressure Equalized Horizontal Joint in
accordance with AAMA 508-05, a test method for Pressure Equalized Rain Screen Wall Systems.

E. Structural Performance: Provide metal wall panel assemblies capable of withstanding the effects of indicated
loads and stresses within limits and under conditions indicated, per ASTM E 72:

1. Wind Loads: Determine loads based on uniform pressure indicated on Drawings or calculated per
IBC 2003 whichever is more stringent.

2. Deflection Limits: Withstand test pressures of inward and outward wind-load design pressures with
maximum deflection of L/180 of the span with no failure.

3. Secondary Framing: Design secondary framing system according to AISI "Standard for Cold-
Formed Steel Framing - General Provisions."

4. Provide bearing surface for metal wall panels at the following locations:
a.  Horizontal Panel System: At vertical joints 4 inches minimum (102 mm).
b.  Vertical Panel System: At horizontal stack joints 4 inches minimum (102 mm).

F. Seismic Performance: Comply with ASCE 7, "Minimum Design Loads for Buildings and Other Structures":
Section 9, "Earthquake Loads."
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1.05 SUBMITTALS
A Product Data: Manufacturer's data sheets for metal wall panels and accessories.
B. Product Test Reports: Indicating compliance of products with requirements, from a qualified

independent testing agency.

C. LEED Submittals: Credit MR 4.1/MR4.2, Manufacturer's Product Data indicating the following:
1. Percentages by weight of post-consumer and pre-consumer recycled content.
2. Indicate total weight of products provided.
3. Include statement indicating costs for each product having recycled content.
D. Cradle to Cradle Certification: Manufacturer to submit evidence of a minimum of a silver level Cradle-to-

Cradle certification or an independent sustainability audit that evaluates and validates materials, material
reutilization/design for environment, energy use, water usage and social responsibility of the product and
manufacturing process.

E. Shop Drawings: Prepared by manufacturer or factory trained authorized dealer. Include elevations
showing metal wall panels, and details of each condition of installation and attachment. Indicate coordination
dimensions related to structural support system elements provided by others.

1. Include structural data indicating compliance with performance requirements.

F. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm)

square, representing actual product, color, and patterns.

1.06

G. Qualification Information: For Installer firm, proof of installer's manufacturer trained field supervisor.

H. Warranty: Submit proposed warranty meeting requirements of this Section.

QUALITY ASSURANCE

A Manufacturer/Source: Provide metal wall panel system and panel accessories from a single
manufacturer.

B. Installer Qualifications: Experienced Installer with minimum of 5 successful completed projects of

similar materials and scope, approved by manufacturer, and employing workers trained by manufacturer
to install specified products.

C. Calculations supporting structural performance of the wall panels shall be prepared by a professional
structural engineer.

D. Fire Resistance Ratings: Where indicated by design designations, provide metal wall panels tested per
ASTM E 119 or UL Standard 263 by a testing and inspecting agency acceptable to authorities having
jurisdiction.

E. Fire-Test-Response Characteristics per ASTM E 84 or UL Standard 723:

1. Flame spread index: 25 or less.
2. Smoke developed index: 450 or less.

F. FMG Listing: Class 1 Insulating Wall or Ceiling Panel per FMG 4880.

G. UL Listing for UL 1715 room corner test.
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1.07

1.08

H. NFPA 286 room corner test.
l. NFPA 285 ISMA test.

J. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application
workmanship.
1. Finish areas designated by Architect.
2. Do not proceed with remaining work until workmanship, color, and sheen are approved by Architect.
3. Refinish mock-up area as required to produce acceptable work.

K. Pre-installation Conference: Conduct conference at Project site in compliance with Division 01
requirements.

L. Substitutions: No substitution will be considered unless the architect has received a request for
approval at least ten days prior to the established bid date. Evidence shall be submitted to demonstrate
equivalency to the products and performance levels specified. The written request shall include:

1. A complete description of the substitution, including details of all transition conditions at panel

termination points.

2. Independent test reports verifying compliance with the performance requirements.

3. A detailed list of each item that does not fully comply with the specifications.

4. A letter indicating that the substitution is a foamed-in-place panel.

5. A letter stating that the manufacturer or wall systems contractor proposing the substitution will pay

additional costs incurred by subcontractors affected by the proposed substitution.

DELIVERY, STORAGE, AND HANDLING

A Protect metal wall panels during shipping, handling, and storage to prevent staining, denting, or other
visible damage. Deliver, unload, store, and erect metal wall panels and accessory items without misshaping
panels or exposing panels to surface damage from weather or construction operations.

WARRANTY

A Standard Manufacturer's Warranty: Manufacturer shall warrant for a period of one year that the wall
system materials will be free from defects. The wall systems contractor shall warrant for a period of one year that
the installation workmanship will be free from defects.

B. Special Manufacturer's Warranty: On manufacturer's standard form, in which manufacturer agrees to
repair or replace metal wall panel assemblies that fail in materials and workmanship within five years from date of
Substantial Completion.

C. Special Panel Finish Warranty: On manufacturer's standard form, in which manufacturer agrees to
repair or replace metal wall panels that evidence deterioration of fluoropolymer finish within 20 years from date of
Substantial Completion.

D. Special Installer's Warranty: In a form acceptable to the Owner, Installer agrees to repair or replace
metal wall panel assemblies that fail in materials and workmanship within two years from date of Substantial
Completion.

PART 2 - PRODUCTS

2.01

MANUFACTURERS
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2.02

2.03

A Acceptable Manufacturer: CENTRIA Architectural Systems, which is located at: 1005 Beaver Grade Rd.
; Moon Township, PA 15108-2944; Toll Free Tel: 800-759-7474; Tel: 412-299-8000; Fax: 412-299-8317; Email:
ppalombo@centria.com; Web: www.centria.com

B. Bidders that are using materials supplied by a manufacturer other than Centria shall list the material
supplier/manufacturer of the metal walls panels, provide a sample of the panel including a complete side joint with
clip, and provide a letter signed and sealed by a professional engineer registered in the jurisdiction of the project
indicating that the proposed products meet or exceed specified requirements. Manufacturers unable to provide
this information prior to the time of bid will not be considered.

C. Requests for substitutions will be considered in accordance with provisions of Paragraph: Substitutions.

FOAMED INSULATION CORE METAL WALL PANELS

A Panel System Product:
1. CENTRIA, FormaWall Dimension Series 2 (2 inches (51 mm) thick panel).
2. Thermal performance of the wall panels shall be based on tests in accordance with ASTM

C236 corrected to 15 mph outside and still air inside. Tests shall include side-joint, standard
fastening and integral reveals or profiling. Where reveals exceed the standards, the
manufacturer shall provide similar testing to document any adjustments required to the
standard conditions.
a. Rvalue for Series 2 flat panel shall be 14.

3. Panel Sealant/Vapor Seal: Factory-applied non-curing butyl.

B. Steel Sheet Exterior and Interior Facing: Contractor engineered panel meeting requirements indicated
in Performance Requirements Article.

C. Face Sheet:
1. Thickness: 22 gage (0.70 mm).
2. Surface: Smooth.

D. Liner Sheet: 26 gage, 0.0179 inch (0.45 mm) G-90 coating, embossed, planked with 0.2 mil primer and
0.6 mil acrylic finish.

E. Panel System Design:
1. Panel Joinery:
a. Horizontal Panels: Rain screen design with equalized pressure chamber.
2. Panel Width and Length: Refer to the Drawings.
3. Panel Reveal Depth: Horizontal panel reveal depth to be a minimum of 1-3/16 inches (30 mm) for
Series 2 panel and 2-3/16 inches (55 mm) for Series 3 panels.
4. Panel Reveal Width: Horizontal panel reveal width to be as shown on Drawings.
5. Profile Faced Panels: As indicated on the Drawings.
6. Segmented Faced Panels: Formed with intermediate, formed joints as indicated on the Drawings.

MATERIALS

A Face Sheet: Metallic-coated steel face sheet, coil coated, per ASTM A 755/A 755M, with finish as
specified.

B. Face Sheet: Zinc-coated (galvanized) steel face sheet, ASTM A 653/A 653M, G90, structural quality,
with finish as specified.

C. Face Sheet: Stainless steel face sheet, ASTM A666, Type 304 architectural grade alloy, 20 gage with
bright, non-directional No. 2B polish.
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2.04

2.05

1. Polish: No. 2B, bright, non-directional polish.
a. Finish: Smooth.

D. Two-Coat Fluoropolymer Finish: Standard fluoropolymer 2-coat system consisting of 0.2 mil primer and
0.8 mil 70 percent PVDF fluoropolymer color coat.
1. Color: 179 Regal White, 181 Slate Gray.

ACCESSORIES

A Metal Wall Panel Accessories: Complete metal wall panel assembly including trim, copings, fascia,
parapet caps, soffits, sills, inside and outside corners, jambs, and miscellaneous flashings. Include
required fasteners, gaskets, closure strips, and sealants.

1. Material: Aluminum extrusions, 6063-T5 alloy unless noted otherwise on the Drawings.

2. Thermal Break Extrusions: At wall base and head, sill and jamb conditions for windows, doors
and other wall openings with no thermal shortcuts.

3. Finish for Exposed Trim and Extrusions: Match panel finish.

MISCELLANEOUS MATERIALS

F. Sealant: Synthetic non-skinning butyl rubber sealant, as recommended by panel manufacturer, for
metal wall panel assemblies to remain watertight.

G. Fasteners: Self-tapping screws, bolts, nuts, and other acceptable fasteners recommended by panel
manufacturer. Where exposed fasteners cannot be avoided, supply corrosion-resistant fasteners with heads
matching color of metal wall panels by means factory-applied coating.

PART 3 - EXECUTION

3.01

3.02

3.03

EXAMINATION
A Examine metal wall panel supports, substrates, and conditions for compliance with requirements for
installation tolerances and other conditions affecting work.
1. Verify that structural panel support members and anchorage have been installed within the
following tolerances:
a. Plus or minus 1/4-inch (6.35 mm) in 20 feet (6096 mm).
b. Plus or minus 1/2-inch (12.7 mm) across building elevation.
C. Plus or minus 1/8-inch (3.17 mm) within 5 feet (1524 mm) of any change in plane.
B. Correct out of tolerance work and deficient conditions prior to proceeding with metal wall panel
installation.
PREPARATION
A Install miscellaneous framing and anchorage according to ASTM C 754, metal wall panel

manufacturer's written recommendations, and approved shop drawings.
METAL WALL PANEL INSTALLATION

A Install metal wall panels and accessories in accordance with manufacturer's recommendations and
approved shop drawings.

METAL WALL PANELS
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3.04

3.05

3.06

B. General: Install metal wall panels in orientation, sizes, and locations indicated. Anchor metal wall
panels and other components securely in place. Provide for thermal and structural movement.

1. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete,

and elsewhere as indicated or, if not indicated, as approved by manufacturer.

1. Field cutting of metal wall panels is not permitted.

2. Fasten metal wall panels to supports with concealed clips at each joint at location, spacing,
and with fasteners recommended by manufacturer. Install clips to supports with self-tapping
fasteners.

3. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

C. Fasteners for Steel Wall Panels:
1. Exterior: Stainless-steel.

D. Metal Protection: Provide metal wall panel manufacturer's recommended permanent separation
material where dissimilar metals will contact each other or corrosive substrates.

E. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weatherproof performance of metal wall panel assemblies.
1. Seal metal wall panel end laps to supports or back-up flashing sealant, full width of panel.

Seal side joints where recommended by metal wall panel manufacturer. Do not install sealant in
locations that will interfere with drainage of pressure-equalized panel chambers.
2. Prepare joints and apply sealants per requirements of Division 07 Section "Joint Sealants."

ACCESSORY INSTALLATION

H. General: Install metal wall panel accessories with positive anchorage to building and weathertight
mounting and provide for thermal expansion. Coordinate installation with flashings and other components.

4. Install related flashings and sheet metal trim per requirements of Division 07 Section "Sheet
Metal Flashing and Trim."

5. Install components required for a complete metal wall panel assembly, including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

6. Comply with performance requirements and manufacturer's written installation instructions.

7. Provide concealed fasteners except where noted on approved shop drawings.

8. Set units true to line and level as indicated. Install work with laps, joints, and seams that will

be permanently watertight and weather resistant.
FIELD QUALITY CONTROL

I Testing Agency: An independent testing and inspecting agency acceptable to Architect to perform field
tests and inspections and to prepare test reports.

J. Water-Spray Test: After completing portion of metal wall panel assembly including accessories and
trim, test 2-bay area selected by Architect for water penetration, according to AAMA 501.2. Wall areas
should be tested as a routine QA procedure. Areas erected by each crew should be checked at various
stages of erection.

K. Manufacturer's Field Service: Engage a service representative authorized by metal wall panel
manufacturer to inspect completed installation. Submit written report. Correct deficiencies noted in report.

CLEANING AND PROTECTION

L. Remove temporary protective films. Clean finished surfaces as recommended by metal wall panel
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manufacturer. Clear weep holes and drainage channels of obstructions, dirt, and sealant. Maintain in a clean
condition during construction.

M. Replace damaged panels and accessories that cannot be repaired by finish touch-up or minor repair.

END OF SECTION 07412
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SECTION 07540 — PVC THERMOPLASTIC MEMBRANE ROOFING

PART 1 GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A Thermoplastic roofing membrane, mechanically fastened to substrate.
B. Thermoplastic roofing membrane, fully adhered to substrate.
C. Preparation of existing roof for recovering.
D. Roof insulation.
E. Prefabricated flashings, corners, parapets, stacks, vents, and related details.
F. Fasteners, adhesives, and other accessories required for a complete roofing installation.
G. Traffic Protection.
RELATED SECTIONS
A Section 07600 - Flashing and Sheet Metals: Metal flashing and counter flashing installation and

requirements.

B. Section 08800 - Glass and Glazing.
C. Section 15430 - Plumbing Specialties
REFERENCES

A ASTM C 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation

B. ASTM C 1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.

C. ASTM C 1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation
Board.

D. ASTM C 1396/C1396M - Standard Specification for Gypsum Board.

E. ASTM D 146 - Standard Test Methods for Sampling and Testing Bitumen-Saturated Felts and Woven
Fabrics for Roofing and Waterproofing.

F. ASTM D 570 - Standard Test Method for Water Absorption of Plastics.

G. ASTM D 751 - Standard Test Methods for Coated Fabrics.

H. ASTM D 828 - Standard Test Method for Tensile Properties of Paper and Paperboard Using Constant-

Rate-of-Elongation Apparatus.

PVC THERMOPLASTIC MEMBRANE ROOFING
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K.

ASTM D1079 - Standard Terminology Relating to Roofing, Waterproofing, and Bituminous Materials.

ASTM D 1204 - Standard Test Method for Linear Dimensional Changes of Nonrigid Thermoplastic
Sheeting or Film at Elevated Temperature.

ASTM D 2136 - Standard Test Method for Coated Fabrics Low-Temperature Bend Test.

L.ASTM D3045 - Standard Practice for Heat Aging of Plastics Without Load.

M.

N.

14

ASTM D 4434 - Standard Specification for Poly(Vinyl Chloride) Sheet Roofing.

ASTM D 5602 - Standard Test Method for Static Puncture Resistance of Roofing Membrane
Specimens.

ASTM D 5635 - Standard Test Method for Dynamic Puncture Resistance of Roofing Membrane
Specimens.

ASTM E 108 - Standard Test Methods for Fire Tests of Roof Coverings.
ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials

ASTM G 154 - Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure of
Nonmetallic Materials.

UL - Roofing Materials and Systems Directory, Roofing Systems (TGFU.R10128).

Factory Mutual Global - Factory Mutual Standard 4470 - Approval Standard for Class 1 Roof Covers.
ASCE 7 - Minimum Design Loads For Buildings And Other Structures.

NRCA - The NRCA Roofing and Waterproofing Manual.

SPRI - Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems.

SYSTEM DESCRIPTION

General: Provide installed roofing membrane and base flashings that remain watertight; do not permit
the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to
weather without failure.

Material Compatibility: Provide roofing materials that are compatible with one another under conditions
of service and application required, as demonstrated by roofing membrane manufacturer based on testing
and field experience.

Physical Properties

1. Roof product must meet the requirements of type IV PVC sheet roofing as defined by ASTM D 4434 and
must meet or exceed the following physical properties.

2. Thickness: 40 mil (1.0 mm), nominal in accordance with ASTM D 751.

3. Breaking Strengths: greater than 430 Ibf. (MD) and greater than 368 Ibf. (XMD) in accordance with
ASTM D 751, Grab Method.

4. Elongation at Break: greater than 30 percent in accordance with ASTM D 751, Grab Method.

5. Heat Aging in accordance with ASTM D 3045: 176 degrees F for 56 days. No sign of cracking, chipping
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10.

1
12.
13.

8.
9.

10.
1.

12.
13.

or crazing. (In accordance with ASTM D 4434).

Factory Seam Strength: greater than 468 Ibf in accordance with ASTM D 751, Grab Method.

Tearing Strength: greater than 91 Ibf. (MD) and greater than 128 Ibf. (XMD) in accordance with ASTM D
751, Procedure B.

Low Temperature Bend (Flexibility): Pass at minus 40 degrees F in accordance with ASTM D 2136.

Accelerated Weathering: No cracking, checking, crazing, erosion or chalking after 5,000 hours in
accordance with ASTM G 154.

Linear Dimensional Change: less than 0.5 percent in accordance with ASTM D 1204 at 176 plus or
minus 2 degrees F for 6 hours.

. Water Absorption: less than 3 percent in accordance with ASTM D 570 at 158 degrees F for 166 hours.

Static Puncture Resistance: greater than 56 Ibs. in accordance with ASTM D 5602.
Dynamic Puncture Resistance: greater than 474 pdi-ft in accordance with ASTM D 5635.

Physical Properties

Roof product must meet the requirements of type IIl PVC sheet roofing as defined by ASTM D 4434 and
must meet or exceed the following physical properties.

Thickness: 50 mil (1.25 mm), nominal in accordance with ASTM D 751.

Breaking Strengths: greater than 472 Ibf. (MD) and greater than 366 Ibf. (XMD) in accordance with
ASTM D 751, Grab Method.

Elongation at Break: greater than 31 percent in accordance with ASTM D 751, Grab Method.

Heat Aging in accordance with ASTM D 3045: 176 degrees F for 56 days. No sign of cracking, chipping
or crazing. (In accordance with ASTM D 4434).

Factory Seam Strength: greater than 575 Ibf in accordance with ASTM D 751, Grab Method.

Tearing Strength: greater than 68 Ibf. (MD) and greater than 92 Ibf. (XMD) in accordance with ASTM D
751, Procedure B.

Low Temperature Bend (Flexibility): Pass at minus 40 degrees F in accordance with ASTM D 2136.

Accelerated Weathering: No cracking, checking, crazing, erosion or chalking after 5,000 hours in
accordance with ASTM G 154.

Linear Dimensional Change: less than 0.5 percent in accordance with ASTM D 1204 at 176 plus or
minus 2 degrees F for 6 hours.

Water Absorption: less than 3 percent in accordance with ASTM D 570 at 158 degrees F for 166 hours.

Static Puncture Resistance: greater than 56 Ibs. in accordance with ASTM D 5602.

Dynamic Puncture Resistance: greater than 474 pdi-ft in accordance with ASTM D 5635.

1.5 SUBMITTALS

oo~

Submit under provisions of Section 01300.

Product Data: Manufacturer's data sheets on each product to be used, including:
Preparation instructions and recommendations.

Storage and handling requirements and recommendations.

Installation methods.

Maintenance requirements.

Shop Drawings: Indicate insulation pattern, overall membrane layout, field seam locations, joint or

termination detail conditions, and location of fasteners.

Verification Samples: For each finish product specified, two samples, representing actual product,

color, and finish.

1.
2.
3.

4 inch by 6 inch (102 by 150 mm) sample of roofing membrane, of color specified.
Sample of roofing membrane with factory weld and T-shaped lap.
4 inch by 6 inch (102 mm by 150 mm) sample of walkway pad.
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1.6

1.7

1.8

4. Termination bar, fascia bar with cover, drip edge and gravel stop if to be used.
5. Each fastener type to be used for installing membrane, insulation/recover board, termination bar and

edge details.
Manufacturer's Certificates: Certify products meet or exceed specified requirements.

Installer Certification: Certification from the roofing system manufacturer that Installer is approved,

authorized, or licensed by manufacturer to install roofing system.

Manufacturer's warranties.

QUALITY ASSURANCE

Perform work in accordance with NRCA ML104 and manufacturer's installation instructions.

Manufacturer Qualifications: A manufacturer specializing in the production of PVC membranes systems

and utilizing a Quality Control Manual during the production of the membrane roofing system that has been
approved by and is inspected by Underwriters Laboratories.

Installer Qualifications: Company specializing in installation of roofing systems similar to those specified

in this project and approved by the roofing system manufacturer.

REGULATORY REQUIREMENTS

Conform to applicable code for roof assembly wind uplift and fire hazard requirements.

Fire Exposure: Provide membrane roofing materials with the following fire-test-response characteristics.

Materials shall be identified with appropriate markings of applicable testing and inspecting agency.

Exterior Fire-Test Exposure:
a. Class A; ASTM E 108, for application and roof slopes indicated.
b.  Class B; ASTM E 108, for application and roof slopes indicated.
c. Class C; ASTM E 108, for application and roof slopes indicated.
Fire-Resistance Ratings: Comply with ASTM E 119 for fire-resistance-rated roof assemblies of which
roofing system is a part.

. Conform to applicable code for roof assembly fire hazard requirements.

Wind Uplift:

FMG: Provide roofing membrane, base flashings, and component materials that comply with
requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed
in FMG's Approval Guide for Class 1 or noncombustible construction, as applicable. Identify
materials with FMG markings.

a. Class 1A-60
b. Class 1A-75
c. Class 1A-90

. Conform to applicable building code for roof assembly wind uplift requirements.

Thermal Resistance: Provide overall thermal resistance for roofing system as follows:

. Minimum U-value, in accordance with ASHRAE 90.1: 0.04.
. Thickness of thermal insulation specified: 5 inches.
. Configuration as indicated on the Drawings.

PRE-INSTALLATION MEETING

PVC THERMOPLASTIC MEMBRANE ROOFING
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1.9

A

1.10

1.11

Convene meeting not less than one week before starting work of this section.

Review methods and procedures related to roof deck construction and roofing system including, but not
limited to, the following.

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative,
roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose
work interfaces with or affects roofing including installers of roof accessories and roof-mounted
equipment.

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel,
equipment, and facilities needed to make progress and avoid delays.

3. Examine deck substrate conditions and finishes for compliance with requirements, including flatness
and fastening.

4. Review structural loading limitations of roof deck during and after roofing.

5. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and
condition of other construction that will affect roofing system.

6. Review governing regulations and requirements for insurance and certificates if applicable.

Review temporary protection requirements for roofing system during and after installation.

8. Review roof observation and repair procedures after roofing installation.

~

DELIVERY, STORAGE, AND HANDLING

Deliver roofing materials to Project site in original containers with seals unbroken and labeled with
manufacturer's name, product brand name and type, date of manufacture, and directions for storing and
mixing with other components.

Store liquid materials in their original undamaged containers in a clean, dry, protected location and
within the temperature range required by roofing system manufacturer. Protect stored liquid material from
direct sunlight.

Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture,
soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions
for handling, storing, and protecting during installation.

Store roof materials and place equipment in a manner to avoid permanent deflection of deck.

Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

PROJECT CONDITIONS

Proceed with installation only when existing and forecasted weather conditions permit roofing system to
be installed according to manufacturer's specification.

Do not apply roofing membrane during inclement weather, or to damp or frozen deck surface or when
precipitation is anticipated.

Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed in the same day.

WARRANTY

PVC THERMOPLASTIC MEMBRANE ROOFING
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A Installer Warranty: Warrant the workmanship and proper application of roof system for two years from
the date of favorable inspection by the roof membrane manufacturer. Repair any leaks covered under the
warranty that occur during this period to the satisfaction of the Owner and the roof membrane manufacturer.
All corrective work will be done at no cost to the Owner.

B. Manufacturer Warranty: Provide a no-dollar limit type warranty with provisions for completion of repairs,
replacement of membrane or total replacement of the roofing system at the then-current material and labor
prices throughout the life of the warranty. Warranty must also meet the following criteria
1. Warranty Period: 15 years from date issued.

2. Include no exclusions for damage caused by ponded water or biological growth, or for incidental or
consequential damages.

3. Issued direct from and serviced by the roof membrane manufacturer.

4. Be transferable for the full term of the warranty.

5. Include no additional charges for the warranty.

C. Manufacturer Warranty: Provide a no-dollar limit type warrantee with provisions for completion of
repairs, replacement of membrane or total replacement of the roofing system at the then-current material
and labor prices for the first ten years of the warranty and then on a pro-rated basis based on the then-
current material price during the second 10-years of the warranty. Warranty must also meet the following
criteria:

1. Warranty Period: 20 years from date issued.

2. Include no exclusions for damages caused by ponded water or biological growth, or for incidental or
consequential damages.

3. Issued direct from and serviced by the roof membrane manufacturer.

4. Be transferable for the full term of the warranty.

5. Include no additional charges for the warranty.

D. Manufacturer Warranty: Warrant that the membrane, material and accessories are free from
manufacturing defects at the time of delivery and will not become defective during the term of the limited
warranty. Warranty must also meet the following criteria:

1. Warranty Period: 15 years from date issued.

2. Issued direct from the roof membrane manufacturer.
3. Be transferable for the full term of the warranty.

4. Include no additional charge for the warranty.

PART 2 PRODUCTS

21 MANUFACTURERS

A Acceptable Manufacturer: Duro-Last Roofing, Inc., which is located at: 525 Morley Dr. P. O. Box 3301 ;
Saginaw, M1 48601; Toll Free Tel: 800-248-0280; Tel: 989-753-6486; Fax: 800-432-9331; Email:
jvanocht@duro-last.com; Web: www.duro-last.com

B. Provide all roofing system components by a single manufacturer, or as approved by membrane
manufacturer.

C. Substitutions: Not permitted.

D. Requests for substitutions will be considered in accordance with provisions of Section 01600.

PVC THERMOPLASTIC MEMBRANE ROOFING
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22 ROOFING SYSTEM COMPONENTS

Roofing Membrane: Duro-Last Specially Formulated Roofing Membrane by Duro-Last Roofing, 1nc.

conforming to ASTM D 4434, Type lll or IV, fabric reinforced, PVC. Membrane properties as follows:

Thickness:

a. 40 mil (1.0 mm), nominal.
Exposed Face Color:

a. Gray.

Accessory Materials: Provide accessory materials as manufactured by the roof membrane

manufacturer.

A
1.
2.

B.
1.
2.
3.
4.
5.
6.
7.
8.
9.

C.
1

D.

E.

Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, reinforcement,
thickness, and color as PVC sheet membrane.

Prefabricated Flashing: Prefabricated flashings for pipes, curbs, inside and outside corners of same
material, type, reinforcement, and color as PVC sheet membrane.

Sealants and Adhesives: Caulk, pourable sealant, mastic and adhesives compatible with roofing
system.

Slip Sheet and Cover Boards: Slip sheet or cover boards, of type required by roof membrane
manufacturer for the application.

Termination Bars: Standard rigid exterior vinyl bar, 1.5 inches (38 mm) wide with slotted holes 6 inches
(152 mm) on center.

Edge Detail: Fascia bar and cover, prefabricated Drip Edge, prefabricated Gravel Stop, 2-Piece
Compression Metal Edge.

Vinyl Coated Metal: 24 gauge, hot-dipped galvanized, grade 90 metal with a minimum of 17 mil of Duro-
Last membrane laminated to one side.

Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance
provisions in FMG 4470, designed for fastening membrane to substrate.

Two-Way Roof Vents: As recommended by roof membrane manufacturer and installed with a minimum
of 1 vent for each 1,000 square-feet (93 sm) of roof area.

Coated Glass Fiber Slip Sheet:

. Number of plies of the coated glass fiber slip-sheet:

a. Install the number of plies necessary to achieve the required fire classification.
Slip Sheet: Duro-Last Nova Rollout Underlayment.

Walkways: Provide non-skid, maintenance-free walkway pads in areas of heavy foot traffic and around

mechanical equipment. Walkway pads must be as manufactured by roof membrane manufacturer.

23 ROOF INSULATION

1.

2.

B.

General:

Provide preformed roof insulation boards that comply with requirements and referenced standards, as
selected from manufacturer's standard sizes.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated
for sloping to drain. Fabricate to slopes indicated.

Polyisocyanurate Board Insulation: Complying with ASTM C 1289, Type Il, felt or glass-fiber mat facer

on both major surfaces. Material as approved by the roof membrane manufacturer and as manufactured by:

1.
2.
3.

Apache Products Company.
Atlas Roofing Corporation.
Celotex Corporation.

PVC THERMOPLASTIC MEMBRANE ROOFING
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Dow Chemical Company.
Hunter Panels.

Koppers, Inc.

R-Max, 1nc.

U.S. Intec, 1nc.

© NG

Expanded Polystyrene (EPS) Board Insulation: Material as approved by the roof membrane
manufacturer:
1. Density: Minimum 1.5 PCF (24 Kg/m3).
2. Compressive Resistance: Minimum 18 PSI (124 kPa).
3. As manufactured by:

a.  FMR-Control Building Systems.

Avron, Inc.
Benchmark Foam, 1nc.
Certainteed Corporation.
Diversi-Foam Products.
Falcon Foam.
Premier Industries, Inc.

@ o oo o

Extruded-Polystyrene (XPS) Board Insulation: Material as approved by the roof membrane

manufacturer:
1. Density: Minimum 1.5 PCF (24 Kg/m3).
2. Compressive Resistance: Minimum 25 PSI (172 kPa).
3. As manufactured by:

a.  Certainteed Corporation.
Dow Chemical Company.
Owens Corning.
Pactiv Building Products.
T-Clear Corporation.
Premier Industries, Inc.

o Qo0 o

ROOF INSULATION ACCESSORIES

General: Provide roof insulation accessories approved by the roof membrane manufacturer and as
recommended by insulation manufacturer for the intended use.

Fasteners: Provide Duro-Last factory-coated steel fasteners and metal or plastic plates meeting
corrosion-resistance provisions in FMG 4470, designed for fastening membrane and insulation to substrate
in conformance to specified design requirements.

Substrate Board:
1. Gypsum wall board conforming to ASTM C 1396/C 1396M. Provide to:
a.  5/8inch thick.
b.  Thickness indicated on the Drawings.

Coated Glass Fiber Slip Sheet:
1. Number of plies of the coated glass fiber slip-sheet:
a. Install the number of plies necessary to achieve the required fire classification.
2. Slip Sheet: Duro-Last Nova Rollout Underlayment.

Slip Sheet: Duro-Last Nova Rollout Underlayment.

PVC THERMOPLASTIC MEMBRANE ROOFING
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PART 3 EXECUTION

3.1 EXAMINATION

A Verify that the surfaces and site conditions are ready to receive work.
B. Verify that the deck is supported and secured.
C. Verify that the deck is clean and smooth, free of depressions, waves, or projections, and properly sloped

to drains, valleys, eaves, scuppers or gutters.

D. Verify that the deck surfaces are dry and free of standing water, ice or snow.
E. Verify that all roof openings or penetrations through the roof are solidly set.
F. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
32 PREPARATION
A Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

C. Surfaces shall be clean, smooth, free of fins, sharp edges, loose and foreign material, oil, grease, and
bitumen.

D. Ensure that roof deck is structurally sound and in appropriate condition to begin installation of roofing
system.

E. Wood Nailers:
1. Provide nailers as indicated on the Drawings and as required by the roof membrane manufacturer.
2. Conform to requirements of Section 06100 - Rough Carpentry.
3. Provide nailers at the entire roof perimeter where insulation thickness is 1 inch (25 mm) or more.
4. Anchor to deck, wall, or existing nailers to resist minimum force of 180 Ibf/ft (2627 N/m) in any direction.

Space fasteners not more than 18 inches (457 mm) apart.
5. Thickness of nailer shall be such that the top of the nailer is flush with the surface to which the
membrane is to be applied.

3.3 INSTALLATION
A Install roofing system in accordance with the membrane manufacturer's installation instructions.

B. Insulation: Install insulation in accordance with the insulation manufacturers requirements as approved
by the roof membrane manufacturer.
1. Insulation shall be adequately supported to sustain normal foot traffic without damage.
2. Insulation materials shall be installed in parallel courses with end joints staggered 50 percent and
adjacent boards butted together with no gaps greater than 1/4 inch (6.3 mm).
3. If more than one layer of insulation is used, all joints between subsequent layers shall be offset by 50

PVC THERMOPLASTIC MEMBRANE ROOFING
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4.
5.

percent.

Where field trimmed, insulation shall be fitted tightly around roof protrusions and terminations.

Tapered insulation boards shall be installed in accordance with the insulation manufacture's shop
drawings.

No more insulation shall be applied than can be covered with the roof membrane by the end of the day
or the onset of inclement weather.

Mechanical Insulation Attachment: Use only fasteners, stress plates and fastening patterns accepted for

use by roof membrane manufacturer using fastening patterns that meets applicable design requirements.

Adhered Insulation Attachment: Use only adhesive acceptable to both roof membrane manufacturer and

the insulation manufacturer that meets applicable design requirements.

Install fasteners in accordance with roof membrane manufacturer' requirements. Fasteners that are

improperly installed shall be removed or corrected.

Separation Layer: If required, install recover board or slip sheet directly over the substrate in

accordance with roof membrane manufacturer's requirements.

6.
C.
D.
E.
F.
G.
1.
2.
3.
H.
1.
2.
3.
4,
5.
. Seaming:

1.
2.

Mechanically Fastened Membrane:

Mechanically fastened membrane to the structural deck utilizing fasteners and fastening patterns that in
accordance with roof membrane manufacturer's requirements.

Cut membrane to fit neatly around all penetrations and roof projections.

Unroll roofing membrane and positioned with a minimum 6 inch overlap.

Fully Adhered Membrane:

Fully adhere the membrane to the insulation or acceptable surface using adhesive, tools and techniques
required by the roof membrane manufacturer's requirements.

Cut membrane to fit neatly around all penetrations and roof projections.

Unroll roofing membrane and positioned with a minimum 6 inch overlap.

Apply adhesive in accordance with roof membrane manufacturer's requirements.

Apply at the required rate in smooth, even coatings without voids, globs, puddles or similar irregularities.
Use care not to contaminate the area of the membrane where hot air welding will occur.

Weld overlapping sheets together using hot air. Minimum weld width is 1-1/2 inches (38 mm).
Check welded seams for continuity and integrity by the end of each work day. Repair all imperfections.

J.Membrane Termination/Securement: All membrane terminations shall be completed in accordance with roof
membrane manufacturer's requirements.

1.

2.

K.

Provide securement at all membrane terminations at the perimeter of each roof level, roof section, curb
flashing, skylight, expansion joint, interior wall, penthouse, and other similar condition.

Provide securement at any angle change where the slope or combined slopes exceeds two inches in
one horizontal foot.

Flashings: Complete all flashings and terminations as indicated on the Drawings and in accordance with

roof membrane manufacturer's requirements.

1.

Base and Wall Flashings:
a. Do notapply flashing over existing thru-wall flashings or weep holes.
b.  Secure flashing on vertical surfaces before the seam between the flashing and the main roof
sheet is completed.
c.  Extend flashing membrane a minimum of 6 inches (152 mm) onto the main roof sheet beyond

PVC THERMOPLASTIC MEMBRANE ROOFING
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the mechanical securement.

d.  Use care to ensure that the flashing does not bridge locations where there is a change in

direction (e.g. where the parapet meets the roof deck).
2. Penetrations:

a.  Flashall pipes, supports, soil stacks, cold vents, and other penetrations passing through the
roofing membrane as indicated on the Drawings and in accordance with roof membrane
manufacturer's requirements.

b.  Utilize custom prefabricated flashings supplied by roof membrane manufacture.

c.  Existing Flashings: Remove when necessary to allow new flashing to terminate directly to the
penetration.

3. Pipe Clusters and Unusual Shapes:

a.  Clusters of pipes or other penetrations which cannot be sealed with prefabricated flashings or
membrane shall be sealed by surrounding them with pourable sealer supplied by roof
membrane manufacturer.

b.  Penetration pans shall be installed, flashed and filled with pourable sealer in accordance with
roof membrane manufacturer's requirements.

c.  Penetration pans shall not be used where prefabricated or field fabricated flashings are
possible.

L.Roof Drains:

1. Coordinate installation of roof drains and vents specified in Section 15146 - Plumbing Specialties.

2. Remove existing flashing and asphalt at existing drains in preparation for sealant and membrane.

3. Provide a smooth clean surface on the mating surface between the clamping ring and the drain base.

4. Taper insulation around the drain to prevent the membrane from bridging and to provide a smooth
transition from the roof surface to the drain clamping ring.

5. Use sealant to seal between the membrane and the drain base using constant, even compression from
the drain clamping ring.

M. Fascia/Drip Edge/Gravel Stop:
1. Provide fascia bar and cover, drip edge and gravel stop as indicated on the Drawings. Install in
accordance with roof membrane manufacturer's requirements.
2. Seal joints between individual sections in accordance with roof membrane manufacturer's requirements.
Coordinate installation of metal flashing and counter flashing specified in Section 07620.
4. Manufactured Roof Specialties: Coordinate installation of copings, counter flashing systems, gutters,
downspouts, and roof expansion assemblies specified in Section 07710.

w

N. Walkways: Install walkways in accordance with roof membrane manufacturer's requirements.
1. Provide walkways where indicated on the Drawings.
2. Install at roof hatches, access doors, rooftop ladders and all other traffic concentration points regardless
of traffic frequency. Provided in areas receiving regular traffic to service rooftop units or where a
passageway over the surface is required.
3. Do not install walkways over flashings or fields seams until field inspections by roof membrane
manufacturer have been completed.

0. Water cut-offs: Provide water cut-offs to ensure that water does not flow beneath the completed
sections of the new roofing system.
1. Provide water cut-offs on a daily basis at the completion of work and at the onset of inclement weather.
2. Remove water cut-offs prior to the resumption of work.
3. The integrity of the water cut-off is the sole responsibility of the roofing contractor.
4. Any membrane contaminated by the cut-off material shall be cleaned or removed.

34 FIELD QUALITY CONTROL

PVC THERMOPLASTIC MEMBRANE ROOFING
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A. Manufacturer's representative shall provide a comprehensive final inspection after completion of the roof
system. All application errors shall be addressed and final punch list completed.

3.5 PROTECTION
A. Protect installed roofing products from construction operations until completion of project.

B. Where traffic must continue over completed roofing membrane, protect from damage using durable
materials that are not incompatible with membrane.

C. Repair or replace damaged products before Substantial Completion.

END OF SECTION 07540
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SECTION 07900 - CAULKING AND SEALANTS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work in this Section.

1.01

1.02

1.03

1.04

1.05

1.06

DESCRIPTION OF WORK:
A.Work includes providing joint sealers for the following conditions:
1.Interior and exterior joints between walls and door frames.
2 .Interior and exterior joints between walls and windows.
3.Joints between built-in equipment/furniture and walls.
4.Other joints as indicated on drawings.
SYSTEM PERFORMANCES:
Provide joint sealers that have been produced and installed to establish and maintain watertight and airtight continuous
seals.
QUALITY ASSURANCE:
Use only experienced applicators have a minimum of five (5) years experience installing sealants.

SUBMITTALS:

Submit product data from manufacturers for each joint sealer product required, including instructions for joint
preparation and joint sealer application.

DELIVERY, STORAGE AND HANDLING:

Deliver materials to Project construction site in original unopened containers with labels informing about manufacturer,
product name and designation, color, expiration period for use, pot life, curing time and mixing instructions for multi-
component materials.

PROJECT CONDITIONS:

Do not proceed with installation of joint sealers where joint widths are greater and/for less than allowed by joint sealer
manufacturer for application indicated.

PART 2 - PRODUCTS

2.01

SEALANTS:

CAULKING AND SEALANTS
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2.02

A Paintable Elastomeric Sealant:

Paintable Elastomeric Sealant shall be equal to Dow Coming Trademate Paintable Glazing (meets or exceeds ASTM
C 920 Type S Grade NS, Class 25, Use NT and G), and shall be used for joints between: walls and door frames;
walls and windows; built-in equipment/furniture and walls; and where sealant shall be paintable.

B.Non-Paintable Elastomeric Sealant:

Non-Paintable Elastomeric Sealant shall be equal to Dow Corning #791 Perimeter Sealant (meets or exceeds ASTM C
920 Type S Grade NS, Class 25, Use NT, M, G, A and O), and shall be used where sealant shall be non-
paintable. Color shall match application and/or as selected by Architect.

C.Mildew Resistant Sealant:

Shall be equal to Dow Corning #786 Mildew Resistant Silicone Sealant (meets or exceeds ASTM C 920), and shall be

used for perimeter joints of plumbing fixtures with walls and/or floors. Color shall match fixture color and/or as selected

by Architect.

MISCELLANEOUS MATERIALS:

A.Joint Primer/Sealer:

Provide joint primer/sealer recommended by sealant manufacturer for joint surfaces to be primed or sealed.

B.Sealant Backer Rod (S-BR):

Compressible rod stock of polyethylene foam, polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene

foam or other flexible, permanent, durable non-absorptive material as recommended by sealant manufacturer for
compatibility with sealant.

PART 3 - EXECUTION

3.01

3.02

EXAMINATION:

A.Examine joints indicated to receive joint sealers for compliance with requirements for installation tolerances and
other conditions that affect joint sealer performance.

B.Do not proceed with installation of joint sealers until unsatisfactory conditions have been corrected.

PREPARATION AND INSTALLATION OF JOINT SEALERS:

A.Comply with joint sealer manufacturers' printed installation instructions applicable to products and applications
indicated, except where more stringent requirements apply.

B.Clean out joints immediately before instaling joint sealers to assure proper adhesion. Comply with
recommendations of joint sealer manufacturers.

CAULKING AND SEALANTS
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C.Use masking tape where required to prevent contact of sealant with adjoining surfaces which otherwise would be
permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.
Remove tape immediately after tooling without disturbing joint seal.

D.Sealant Backer Rod:

Install sealant backer rod where recommended by manufacturer of sealant and/or where shown on Drawings.

3.03 CLEANING:

Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and with cleaning
materials approved by manufacturers of joint sealers and of products in which joints occur.

END OF SECTION 07900
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SECTION 08120 - ALUMINUM DOORS AND FRAMES

PART 1 GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.
1.01 SECTION INCLUDES

A Aluminum frame assemblies.

1.02 RELATED SECTIONS

A Section 06065 - Plastic materials.
B. Section 08710 - Sliding and Folding Door Hardware.
C. Section 08800 - Glass and glazing.

1.03 SUBMITTALS
A Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings:
1. Provide elevations indicating rough opening requirements and details for field applied components.

D. Selection Samples: For each finish product specified, two complete sets of color chips representing
manufacturer's full range of available colors and patterns.

E. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm)
square, representing actual product, color, and patterns.

1.04 DELIVERY, STORAGE, AND HANDLING
A Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

1.05 PROJECT CONDITIONS

A Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

1.06 WARRANTY

ALUMINUM DOORS AND FRAMES
08120 -1



THE CELL - UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

A Manufacturer warrants that the products supplied by it shall be free from material defects in materials and
workmanship for a period of five years after shipment.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Acceptable Manufacturer; ALMETCO, which is located at: 271 Carr. #21, Rio Piedras, P.R. 00927;
PO Box 29442, San Juan, P.R. 00929-0442; Tel: (787)-767-7272; Fax: (787)-274-0018; Email:
sales@almetco.com; Web: www.almetcopr.com

B. Substitutions: Not permitted.
2.02 DOORS AND FRAMES

A. Product: 6063 T-5 Aluminum Extruded Square Tubes, Sharp Comers, Mill Finish
1. Profile: 1inch by 1inch; 1/8 inch thickness.
2. Rail, mounting and adaptors as scheduled or as required. Refer to Drawings.
3. ADA accessible entrance doors shall have 10 inch (254 mm) bottom rail.

2.03 FABRICATION

A Door stiles and rails shall be tubular sections accurately joined at the comers with concealed shear blocks
secured with bolts and screws. No exposed screws shall be permitted unless for hardware installation.

B. Door stiles and rails shall be tubular sections accurately joined at the comers. Comers shall be welded.

C. Doors shall receive manufacturer's standard weather stripping at head, jambs, and stiles.
1. Provide surface weather stripping at bottom of door.
2. Provide concealed weather stripping at bottom of door.

D. Frame:
1. Profile: 1inch by 1inch (114 mm) jambs and header.

2.04 MATERIALS

A Door members shall be extruded aluminum T5 alloy and temper.

1. Major portions of the door stiles shall have .125 inch (3 mm) wall thickness and glazing beads .062 inch (1.5
mm) wall thickness. Screws, nuts, washers, bolts, rivets and other fasteners will be aluminum, stainless
steel or other non-corrosive material. Glazing gaskets shall be E.P.D.M. extrusion.

2. Major portions of the door stiles shall have .1875 inch (4.75 mm) wall thickness and glazing beads .062 inch
(1.5 mm) wall thickness. Screws, nuts, washers, bolts, rivets and other fasteners will be aluminum,
stainless steel or other non-corrosive material. Glazing gaskets shall be E.P.D.M. exirusion.

3. Door leafs shall be prepared to accept glazing as scheduled using square snap in glazing beads.

B. Exposed surfaces shall be free of scratches and other serious blemishes. Finish shall be manufacturers
standard.
1. Finish: Clear anodized.

C. Hardware for aluminum doors shall be manufacturer's standard: maximum security lock, push-pulls,
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threshold, pivots, and standard exposed or concealed overhead closure as scheduled.
1. Prepared for manufacturers standard push bar and pull handle (hardware to be field installed).

. 3 point locks will require field drilling of threshold and header bolt holes.

2
3. Allentrances with panic devices installed by the manufacturer shall be provided with a "no-hold open" closer.
4

Configuration: Offset Pivoted Single Entrance.
a. International 4000 series pivots.

b.  Adams Rite 1850 series maximum security lock, with cylinders.
c.  International 800 series closer (overhead surface applied, medium tension, no hold open). No

prep for surface closer is done, shall be field installed.

d.  Surface applied stop (to be field installed after frame installation).

5. Configuration: Offset Pivoted Pair Entrance.
a International 4000 series pivots.

Adams Rite 1850 series maximum security lock, with cylinders in the active leaf.

b.
¢. International FB1202 flush bolts in the inactive leaf.
d.

International 800 series closer (overhead surface applied, medium tension, no hold open). No

prep for surface closer is done, shall be field installed.

e.  Surface applied stop (to be field installed after frame installation).

6. Configuration: Center Pivoted Single Entrance.

a.  International series 200 overhead concealed closer, 105 degree hold open, with DP pivot.
b.  Adams Rite 1850 series maximum security lock, with cylinders.

7. Configuration: Center Pivoted Pair Entrance.

a.  International series 200 overhead concealed closer, 105 degree hold open, with DP pivot.
b.  Adams Rite 1850 series maximum security lock, with cylinders in the active leaf.

¢. International FB1202 flush bolts in the inactive leaf.

PART 3 EXECUTION

3.01

3.02

3.03

3.04

A

B.

A

B.

A

B.

EXAMINATION

Do not begin installation until rough openings have been properly prepared.

If rough opening preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
PREPARATION

Clean surfaces thoroughly prior to installation.

Prepare openings using the methods recommended by the manufacturer for achieving the best result for the

substrate under the project conditions.
INSTALLATION

Install in accordance with manufacturer's instructions.

Doors and frames shall be installed in their correct locations and set level, square and plumb in alignment
with other work and substrates, in accordance with approved shop drawings and accepted industry standards.
All joints between framing and substrates shall be sealed to insure a weather tight installation.

PROTECTION

ALUMINUM DOORS AND FRAMES
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A. Protect installed products until completion of project.
B. After installation Contractor shall protect exposed aluminum surfaces from damage.

C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 08120
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SECTION 08221 — FIBERGLASS REINFORCED DOOR AND FRAME SYSTEM

PART 1 GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary Conditions and Division 1 of the Specifications, apply to
work of this Section.
1.01 SECTION INCLUDES

A Fiberglass Reinforced Plastic (FRP) Doors.

B. Fiberglass Door Frames.

1.02 RELATED SECTIONS

A Section 07900 - Caulking and Sealants.
B. Section 08719 - Sliding and Folding Door Hardware.
C. Section 08800 - Glass and Glazing.

1.03 REFERENCES

A. ASTM D 523 - Standard Test Method for Specular Gloss.

B. ASTM D 635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self-Supporting Plastics in a Horizontal Position.
C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

D. ASTM E 152 - Standard Methods of Fire Tests of Door Assemblies.

E. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies.

F. SDI 100 - Recommended Specifications for Steel Doors and Frames.

G. UL 10B - Standard for Fire Tests of Door Assemblies.

H. UL 305 - Standard for Panic Hardware.

1.04 PERFORMANCE REQUIREMENTS

A Door opening assemblies:
1. Maximum flame spread 25 in accordance with ASTM E 84, self-extinguishing in accordance with ASTM D 635.
2. USDA accepted.

B. Fire rated assemblies: Comply with requirements of UL10B, NFPA 252, and ASTM E 152.

C. Fire rated assemblies: Comply with requirements of UL10B, NFPA 252, and ASTM E 152; UL ratings indicated on drawings, with doors and frames
bearing rating labels.

1.05 SUBMITTALS
A. Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings:
1. Plans: Indicate location of each door opening assembly in project.
2. Elevations: Dimensioned elevation of each type door opening assembly in project; indicate sizes and locations of door hardware, and lites and louvers, if
specified.
3. Details: Installation details of each type installation condition in project; indicate installation details of glazing, if specified.
4. Schedule: Indicate each door opening assembly in project; cross-reference to plans, elevations, and details.

D. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm) square, representing actual product, color, and
patterns.

E. Test Reports: Certified test reports showing compliance with specified performance characteristics and physical properties.

F. Closeout: Submit warranty documents specified herein.

1.06 QUALITY ASSURANCE
A Manufacturer Qualifications: Company specializing in manufacturing fiberglass doors and frames with a minimum documented experience of ten years.

B. Installer Qualifications: Company specializing in installation of fiberglass doors and frames with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A Deliver materials in manufacturer's unopened, undamaged packaging, with manufacturer's labels intact.
B. Inspect and report damage to doors at time of delivery.

C. Store products in manufacturer's unopened packaging until ready for installation.

D. Store door assemblies in on end, to prevent damage to face corners and edges.

1.08 WARRANTY

FIBERGLASS REINFORCED DOOR AND FRAME SYSTEM
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A Manufacturer's Warranty: Manufacturer's 15-year warranty against failure due to corrosion from specified environment.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A Acceptable Manufacturer: Cristalum, which is located at: #1523 El Cinco, 8838 Rd., Rio Piedras , P.R. 00926; Tel: 787-751-0123; Fax: 787-765-1872;
Web: www.cristalumpuertasyventanas.com

B. Substitutions permitted if approved by the Architect.

2.02 MATERIALS

A Fiberglass Mat: Glass fiber chopped strand, minimum 1.5 ounces per square foot.

B. Resins: Manufacturer's formulation for fabricating units to meet specified requirements.

C. Anchors: Manufacturer's standard stainless steel expansion anchors for existing openings, and stainless steel masonry tee anchors for new construction.
D. Fasteners: Stainless steel.

E. Glazing: Type specified in Section 08800; factory installed.

2.03 COMPONENTS

A Non-rated Fiberglass Reinforced Plastic (FRP) Doors:
1. Thickness: 1-3/4 inches (45 mm).
2. Thermal Insulating Value: 'R’ factor 11.
3. Construction:
a.  Core: End-grain balsa wood, resin-impregnated.
b.  Door Plates: Molded in one continuous piece, resin reinforced with hand-laid glass fiber mat, nominal 1/8 inch (3 mm) thick, minimum 15 mil
gel-coated surface.
c.  Door Edges: Minimum 3 layers resin-reinforced glass fiber mat, nominal 3/8 inch (9.5 mm) thick, machine tooled.
4. Sizes: Indicated on drawings.
5. Finish: Smooth gloss surface, minimum value of 88 in accordance with ASTM D 523.
a.  Color: Gray finish.

B. Fire-rated Fiberglass Reinforced Plastic (FRP) Doors:
1. Thickness: 1-3/4 inches (45 mm).
2. Thermal Insulating Value: 'R’ factor 11.
3. Construction:
a.  Core: Fire-resistant mineral core.
b.  Door Plates: Molded in one continuous piece, resin reinforced with hand-laid glass fiber mat, nominal 1/8 inch (3 mm) thick, minimum 25 mil
gel-coated surface.
c.  Door Edges: Minimum two layers resin-reinforced glass fiber mat, nominal 1/4 inch (6 mm) thick, machine tooled.
4. Sizes: Indicated on drawings.
5. Finish: Smooth gloss surface, minimum value 88 in accordance with ASTM D 523.
a.  Color: Gray finish.

C. Non-rated Fiberglass Frames:
1. Construction: One-piece pultruded fiberglass reinforced plastic, minimum 1/4 inch wall thickness, jamb-to-head joints mitered and reinforced with FRP
clips and stainless steel fasteners; conforming to SDI requirements for performance equivalent to 16 gage steel frames.
2. Frame profile: 5-3/4 inches (146 mm) deep, 2 inches (51 mm) wide face; double rabbeted with 5/8 inch (16 mm) high stop.
3. Sizes: Indicated on drawings.
4. Finish: Satin Co-Extruded finish, with true and consistent color throughout frame thickness.
a.  Color: Gray CO-X Finish.

D. Fire-rated Frames: UL approved, and as follows:
1. Construction: Type 304 stainless steel.
2. Construction: Galvaneal steel, primer finish.
3. Sizes: For door sizes and frame profiles indicated on drawings.

E. Frame Anchors: Types recommended by manufacturer for project conditions.
F. Lites in Fire-rated Doors: UL approved, and as follows:
1. Frames: Type 304 stainless steel..
2. Glazing: Specified in Section 08800.
3. Sizes: Indicated on drawings.
4. Fasteners: Stainless steel screws.
G. Door Hardware: Specified Section 08719.
H. Door Hardware: Supplied by door manufacturer, UL-listed for fire-rated openings, and as follows:

1. Hinges: Location and quantity indicated on approved shop drawings, and as follows:
a.  Type: Full-mortise, ball-bearing stainless steel butts, 4-1/2 inches by 4-1/2 inches (114 mm by 114 mm) template; stainless steel fasteners.
b.  Acceptable product: Fib-R-Dor BB51.
2. Closers:
a. Type:  Standard service.
b.  Acceptable product: International 984.
3. Locksets and Latchsets: Ball knob, exposed surfaces of stainless steel, Grade 2.
Push/Pulls: Stainless steel, with beveled edges and brushed finish, size 3-1/2 inches (89 mm) by 15 inches (381 mm); stainless steel fasteners.
5. Exit Devices:
a.  Type: Conforming to UL 305; equipped with pull handle and thumb latch.
b.  Acceptable product: RIM 19-R Series.

>

2.04 FABRICATION

FIBERGLASS REINFORCED DOOR AND FRAME SYSTEM
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A Fiberglass Reinforced Plastic (FRP) Doors:
1. Minimum glass fiber to resin ratio: 30 percent.
2. Mortise for lockset, and recess for strike plate in lock stile.
3. Embed steel reinforcement for hinges in fiberglass matrix; provide for hinge leaf recesses in hinge stile.

B. Fiberglass Frames:
1. Mortise for lock strike, and recess for strike plate in lock jamb.
2. Reinforce for hinges and other indicated hardware.

PART 3 EXECUTION

3.01 EXAMINATION

A Verify openings are ready to receive work and opening dimensions and clearances are as indicated on approved shop drawings. Do not begin installation
until openings have been properly prepared.

B. If opening preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.
3.02 PREPARATION

A Acclimate doors and frames to site conditions for a minimum of 24 hours before installation.

B. Do not remove labels from fire-rated doors and frames.
3.03 INSTALLATION

A Install door opening assemblies in accordance with approved shop drawings, SDI 100, and manufacturer's printed installation instructions, using
installation methods and materials specified in installation instructions.

B. Use anchorage devices to securely fasten sliding door assembly to wall construction without distortion or imposed stresses.

C. Coordinate installation of thermal insulation at shim spaces at frame perimeter.

D. Installation of door hardware is specified in Section 08710.

E. Install door hardware in accordance with manufacturer's printed instructions, using through-bolts to secure surface applied hardware.
F. Site Tolerances: Maintain plumb and level tolerances specified in manufacturer's printed installation instructions.

3.04 ADJUSTING

A Adjust doors in accordance with door manufacturer's maintenance instructions to swing open and shut without binding, and to remain in place at any
angle without being moved by gravitational influence.

B. Adjust door hardware to operate correctly in accordance with hardware manufacturer's maintenance instructions.
3.05 CLEANING
A Clean surfaces of door opening assemblies and sight-exposed door hardware in accordance with manufacturer's maintenance instructions.
B. Remove labels and visible markings.
3.06 PROTECTION
A Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.
3.07 SCHEDULE

A Schedules: Refer to Door Schedule indicated on drawings.

END OF SECTION 08221
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SECTION 08350 — FOLDING DOORS AND GRILLES

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK

A.  Extent of folding doors is indicated on schedules, drawings and/or as specified herein.
B. Related work described elsewhere:

1.Section 08719 - Sliding and Folding Door Hardware.
QUALITY ASSURANCE:

A.  The material covered by these specifications shall be fumished by a certified manufacturer of proven ability who
has regularly engaged in the manufacture and installation of the product.

B.  Substitution of any component or modification of system shall be made only when approved by the Architect or
Engineer.

C.  Manufacturer’s qualifications: Experienced in successfully producing fabrications similar to that indicated for this
project.

D. In addiion to requirements of these specifications, comply with the manufacturer's instructions and
recommendations for work.

SUBMITTALS:

A. Shop Drawings: Submit fabrication and installation shop drawings for each product and process specified as
work of this section. Indicate materials, construction, dimensions, locations, tolerances, connections and
installation details.

B. Product data: Submit manufacturer’s product data for each product and process specified as work of this
section. Indicate materials, construction, dimensions, locations, tolerances, physical properties, connections and
installation details.

PART 2 - PRODUCTS

2.01

MANUFACTURER'S CONTACT:
SCHWEISS Bi-Fold Doors

P.0. Box 220, Fairfax, MN 55332
Phone: 507-426-8273, Fax: 507-426-7408, Web: www.bifold.com

FOLDING DOORS AND GRILLES
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2.02

2.03

MATERIALS:

Bi-Fold Doors shall be as manufactured by SCHWEISS, and of style and height indicated on drawings.

TECHNICAL INFORMATION
Al 4 Number of Hinges  A2- 2 Number of Lift Points (Start measuring left to right)
A3- EQUAL Location of Lift Points 15t 2nd 3cd 4th
Al 220-1PH Electrical System wiath Up/Stop/Down Switch and Power Uniton the
Closed Position - Weights for your bi-fold door by Schweiss:
B1- 13191bs  Dead weight of your door (Ibs.)
B2- 160 Ibs  Exterior Sheeting Weight & Trim (Lbs) (2999, = 82 5q feet 2603 = 99 per 5q ft)
B83- Liner Sheeting Weight & Trim (Lbs.) (2993, = 82 sq feot ~26ga. = 99 per 1q ft) / 2 H Only Bottom Half
B4 Insulation Weight (Lbs.) (4° Blanket = 5 5q feet ~6" Blnket = 65 per sq ft)
BS- Optional - added accessories (Ibs.)
B6- 14791bs  Total Dead Weight (Ibs.) (Supported by top hinges - ONLY)

WARNING - Schweiss Manufacture *s the door based on the Nsted weights above. DO NOT modify the weight of the door.

B7- 3233Ibs  TOTAL WIND LOAD - (Wind Pressure x Door Height x Door Wiith)
B8- 12131bs  Wind Load transferred to each vertical column.
B9- 4041bs  Wind Load transferred to the header angle / single hinge and bottom truss.

Open Position - Horizontal Component:

When your bi-fold door is opening of i in the wide open position, the door tends 1o pull away from the bullding at the hinge
Ene alto putting stress on cach bullding column. Schweiss recommends (Lateral ) Bracing on the door columns / header into
the bullding. The bullding manufacturer / CONIactorn / owner is tesponsibie 1o insure that the bulldings structunal design is
capable of handling all imposed loads. All materials not supplied Ly Schwelss are the full responsitility of others®

c1- 1848 Ibs Total Horizontal Force.
C2- 462 Ibs  Horizontal Force (Ibs) per Hinge.
C3. 9241bs  Horizontal Force on each Column (acting at roller location when the door is wide open.)

Hold Dulding sheeting Dack 3 10 6 INchas 0N Tw sach side 3de Column / DOt Sioes.
AA - D 10 sty DACK WIlY 1o Sheeting

Top view

FOLDING DOORS AND GRILLES
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PART 3 - EXECUTION

Installation specifications

Inches Feet & Inches

A- 192,00" 16 0.00" Clear Opening between side columns or (steel or wood) - finished clear opening.
AA-  202.00" 16 10.00" Total distance to stay back with the building sheeting on the side columns.
B- 96.00" §-0.00" Clear Opening from bottom truss to finished floor - or total height opening.

C- 12000 10~ 0.00" Distance from finished floor to the very top of hinge - B4+ D =C,

cce- 108.00" §-0.00° When using stubs to attach your bi-fold door to - the stub columns should
(Steel Only) hang no lower than 12 inches below the C measurement.
D-  2400" 2%0.00" Distance from top of clear height to top of single hinges,
E- 2300" | 1-71.00" Distance from top of clear height to center of mounting hole for single hinges.

F-  121.00" 10~ 1.00" Distance from finished floor to the building sheeting line above the door.
Holkd the sheeting to this elevation from the finished floor,

H-  119.00" - 11.00" Distance from the finished floor to the center of single hinge bolt holes,

‘r

/— Sswub Calumn
Latoral Eraci §\L
oo = Side Column

——
L o1
f D_g A X Door Frame
cce Inside of Bulding Door Sheeti
ng
BOTTOM 9 —
OF sTUB CLEAR 5
ILTJI OPENNG 7 Bottom Trim
:xenm c J Side Column 2
LINE OVERALL |
HEIGHT OF . Bottorn Aubber Seal
l BIFOLD DOOR Fe Finishod Floar ____
r G ‘shwmmhwadlmwiuingmm.l
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Recommended Bi-Fold Door Column Data
Building columns supporting bi-fold door lateral and torsional loads shall meet minimum L1240 deflection criteria while the door
15 in the open, closad or any position. The following criteria shall also be used for recommended minimum flange thickness of
wide flange beam columns supperting lateral loads imposed by bi-fold doors
Recommended Minimum Flange Thickness
0'to 46"  Door Width - Flange Thickness > 3/8"

47" to 56’ Door Width - Flange Thickness > 1/2"

57" to 66° Door Width - Flange Thickness > 58"

67" to 80" Door Width - Flange Thickness > 3/4"

81'+ Deer Width - Flange Thickness = 1"

Schweiss is not responsible for the size of columns in your buikding

All Matenials not supplied be Schweiss are the full responsibiity of others!!
Door Span - Allowable Deflocﬂon

Door Span - Allowable Deflection

Your building header design must meet standard deflection and strength criteria, o -5

both in vertical and horizontal directions to support the bi-fold door in all positions 5 - T 1. 50'

Make sure your building header does not bow out or away from the building Over 70 2*
Attaching Bi-Fold Door To Your Building

Sheeting Above Your Bi-Fold Door

Typical I-Beam Building Side Column With Stub Columns
- Sheet above door at the height shown below.

- Bolt Through Side Columns and Stub Columns,
- Hinge Backer Plate Provided By Buliding Manmaciwmnev.(:onmlor - Provide proper backing to attach sheeting and
- Hinge Backer Piste Thi O By Builcing M door top rubber to at thie height.
- Recommended Minge Backer Plate Sizes - Sn Below...
- 11"»= 49.00" > 72.00" >
24" x 5" 14" x 5" 8Y OTHERS e
T fi T— T (T Socher Ptz LT 1 Provide Something To
{ tyy Othors ) E ( By Cthors ) ! Artach Rubber/Shesting
2 g To Above The Deer.
8 8
e | ;
: ¥ TOP RUBBER
.LAREIUHWMOO\ | Contor on
c Your Door Wikl Bo Your Door Wil Be
g 22" % 3" 12" x 3"
§ F- 121.00"
; C- 120.00"
a
) }' " *
Note: Hinge bolts provided by Schweiss will be 1/2 x 6 Hex Bolts
unless otherwise specified by customer.
v NN
Finkshod Floor

Finished Floor | Y

FOLDING DOORS AND GRILLES
08350 - 4



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

Schweiss furnishes the bi-fold door frame.

Distance Min: g 2
gomeon || ocaon Hinge Locations for your Bi-Fold Door
Hnoas
14th - Field arifl the hinge header hales when you are installing the bi-fokd door.
15th Diatanos from the right side of the diear opening to the ocanter of the heles on each of the single hingss
Left and Right End Hinges: Hinge Distarce
16th Important: Each end hinge of the bi-fold door will overlap the building side column and must be Loctllgonn Batwaen
17th attached securely to each building side cotumn Hinaes
18th 13t
191 12th
20th 11th
21g Door Width Door Height  Wedge 10th
22nd 16' 0" X 8 o" 24" 9th
23rd 8th
24th 7t
25th Seaet Vicoaustng From Haee | Edgeof Cla Opesing | — 6th
26th sth
4th 181.00° 49,007
e 3¢ 132.007 72.007
2nd 60.00" 49.007
1st 11.00° 11.007
3 -« I P 40.00" P 72,00" ——d- 40.00" W3
Hoge Mz
Be "l'!"?v\!
o

|== i =5 cottinose
of Finges
L= i T ¥ wilvery 5
¢
12000 H
oo F § 118,007
10900 12100 8
It
L == == = oo == 8| e
/§ 1 CEM
B o
l‘ i I.‘:;:':_: e — o o—ns T
’ LA Porf LA Pont LA Py Lk Fomt
) 4 3 2 1
T s } =i }. 4t 1 I
) | | { e } —{
l:y > ol X X
FRSAes Rar
A- 16-0.00" CLELR OFENNG EETWEEN SDE COLLME
AA- 16'-10.,00" DETANCE TO STAY B30 WTHTHE SHEETNG
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SHEETING AND TRIM
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B =l Rib Keight e e e e e e e " RS
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SECTION 08719 - SLIDING AND FOLDING DOOR HARDWARE

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01 SECTION INCLUDES

A Straight sliding doors.
B. Multiple panel, straight track folding doors.

1.2 RELATED SECTIONS

A Section 05500 — Metal fabrication
B. Section 08120 — Aluminum Doors and Frames: Aluminum doors for sliding applications.
C. Section 08719 - Sliding and Folding Door Hardware.

1.3 SUBMITTALS
A Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Show layout, components, track mounting and support, anchorage details, and
interface with adjacent construction.

D. Component Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm)
long, representing actual product, color, and finish.

E. Manufacturer's Certificates: Certify products meet or exceed specified requirements.
14 QUALITY ASSURANCE

A. Installer Qualifications: Approved by hardware supplier.
1.5 DELIVERY, STORAGE, AND HANDLING

A Store products in manufacturer's unopened packaging until ready for installation.

B. Store in dry, protected, well ventilated area and protect from damage.
1.6 WARRANTY

A Provide manufacturer's two-year warranty.

SLIDING AND FOLDING DOOR HARDWARE
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PART 2 PRODUCTS

21 MANUFACTURERS

A

Acceptable Manufacturer: Hafele America Co., which is located at: 3901 Cheyenne Dr. P.O. Box 4000 ;

Archdale, NC 27263; Toll Free Tel: 888-437-7477; Tel: 336-434-8136; Fax: 336-434-8159; Email:
www.hafele.com/us/4255.asp; Web: www.hafele.com/us

B.

Substitutions: Not permitted.

22 SLIDING AND FOLDING DOOR AND WALL HARDWARE

Hardware for Sliding All-Plastic Doors and Walls: Top track, single or two-wheeled trolleys with high-

density nylon wheels or nylon-cladded ball bearing wheels, capacity as recommended by manufacturer for
size and weight of door panels; mounting and configuration as indicated on drawings.

1.

Opening and Closing Force: Not more than 5.2 pounds force (23 n) to ADA requirement certified by
independent testing laboratory.

Plastic (3-form) Thickness: two 1/8 inch panels plus framing

Top Fittings: Rail full width of panel, requiring cutouts; aluminum, in finish selected by Architect from
manufacturer's full range (Junior/GV, Variotec/GV).

Bottom Fittings: None.

Stops: Wall mounted rubber bumpers; track stop for each panel, with adjustable spring catch.

Hardware for Folding Glass Walls: Top track, four-wheeled trolleys with high-density nylon wheels,

capacity as recommended by manufacturer for size and weight of door panels; mounting and configuration
as indicated on drawings.

1.

Suspension Point Location: One edge of each panel; panels hinged to each other; even number of
panels; recessed floor guide channel.

Plastic (3-form) Thickness: two 1/8 inch panels plus framing.

Top and Bottom Fittings: Rail full width of panel, requiring cutouts; aluminum.

Floor Guide: Full width aluminum channel recessed in floor.

Provide matching mounting hardware for adjacent fixed glass panels and swing doors.

Lock on Leading Panel: Bottom rail mounted floor bolt with thumbturn inside.

Accessories: Provide all components recommended by hardware manufacturer or required to achieve a

complete installation.

A
2.
3.
4.
5,

B.
2.
3,
4.
5,
6.

C.

D.

Fasteners: Provide all fasteners required, of type recommended by hardware manufacturer.

PART 3 EXECUTION

3.1 EXAMINATION

A
B.

C.

Do not begin installation until support and floor substrates have been properly completed.
Verify that structural supports are level and of adequate strength to support the applied loads.

Verify opening dimensions prior to fabrication and assembly.

SLIDING AND FOLDING DOOR HARDWARE
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D. Notify Architect of unsatisfactory conditions.
32 PREPARATION
A Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install hardware level, plumb, sure, true and straight.

C. Adjust hardware as necessary to ensure smooth, quiet, and effortless operation and safety.
D. Clean track and hardware surfaces before hanging sliding doors.

3.4 PROTECTION
A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion. Replace damaged
products that cannot be repaired to original condition.

END OF SECTION 08719
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SECTION 08800 - GLASS AND GLAZING

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

A

1.02

1.02

DESCRIPTION OF WORK:
Extent of glass and glazing work is indicated on drawings, schedules and includes, but is not limited to:

1. Vision walls.
2. Windows.

Types of glass and glazing include:

1. 3/4" tempered laminated glass.

2. Glazing tape, gaskets, etc.

SYSTEM DESCRIPTION:

Provide glass and glazing that has been produced, fabricated and installed to withstand normal thermal movement,
wind loading and impact loading (where applicable), without failure including loss or breakage of glass, failure of
sealants or gaskets to remain watertight and airtight, deterioration of glass and glazing materials and other

defects in the work.

Deterioration of laminated glass is defined as the development of manufacturing defects including edge separation or
delamination.

Deterioration of coated glass is defined as the development of manufacturing defects including peeling, cracking or
other indications of deterioration in metallic coating due to normal conditions of use.

QUALITY ASSURANCE:

Glazing Standards:

Comply with recommendations of Flat Glass Marketing Association (FGMA) "Glazing Manual" and "Sealant Manual"
except where more stringent requirements are indicated. Refer to those publications for definitions of glass and
glazing terms not otherwise defined in this section or other referenced standards.

Single Source Responsibility for Glass:

To ensure consistent quality of appearance and performance, provide materials produced by a single manufacturer or

fabricator for each kind and condition of glass indicated and composed of primary glass obtained from a single
source for each type required.

GLASS AND GLAZING
08800 - 1



THE CELL - UNIVERSITY OF PUERTO RICO

SOLAR DECATHLON 2007
1.03 SUBMITTALS:
A Submit manufacturer's technical data for each glazing material and fabricated glass product required, including

1.04

1.05

installation and maintenance instructions.
Submit samples of each type of glass required. For translucent glass submit samples showing finish proposed for the
Architect's approval.
DELIVERY, STORAGE, AND HANDLING:
Protect glass and glazing materials during delivery, storage and handling to comply with manufacturer's directions and
as required to prevent edge damage to glass, and damage to glass and glazing materials. Replace all glass that has
been damaged.

WARRANTY:

Manufacturer's standard warranty, but not less than four (4) year after date of substantial completion.

PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

PRODUCT SPECIFICATION:

Products specified herein refer to particular manufacturer. Equal products of other manufacturers may be submitted by
the Contractor for approval by the Architect.

TEMPERED LAMINATED GLASS:

Tempered laminated glass shall be a two-ply construction consisting of with a 0.090 inch clear PVB interlayer
sandwiched between a 3/8" thick Pilkington Optifloat Blue-Green tempered glass exterior pane and a 3/8" thick
Pilkington Optifloat Clear tempered glass interior pane. Laminated glass shall meet the current requirements of the
ASTM C 1172 "Standard Specification for Laminated Architectural Flat Glass" and shall comply with the Consumers
Product Safety Commission 16 CFR 1201 and the safety glass requirement of ANSI Z 97.1. Tempered laminated
glass shall be of sizes required to comply with the Contract Documents.

GLAZING:

Glazing at windows shall be polysulfide, silicone butyl rubber, unless otherwise indicated on drawings or required by
the manufacturer of the windows.

PREFORMED GLAZING TAPES:

Unless otherwise indicated on drawings or required by the manufacturer of the windows, comply with:

A. Compatibility:

GLASS AND GLAZING
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2.05

2.06

Select glazing sealants and tapes compatibility with other materials with which they will come into contact, including
glass products and glazing channel substrates, under conditions of installation and service, as demonstrated by
testing and field experience.

B. Suitability:

Comply with recommendations of sealant and glass manufacturers for selection of glazing sealants and tapes which
have performance characteristics suitable for applications indicated.

C. Preformed Butyl-Polyisobutylene Glazing Tape:

Provide manufacturer's standard solvent-free butyl-polyisobutylene formulation with a solid content of 100 percent;
complying with AAMA A 804.1; in extruded tape form; non-staining and non-migrating in contact with nonporous
surfaces; packaged on rolls with a release paper on one side; with or without continuous spacer rod as
recommended by manufacturers of tape and glass for application indicated.

GLAZING GASKETS:

Unless otherwise indicated on drawings or required by the manufacturer of the windows, comply with:

A. Lock-Strip Gaskets:

Neoprene extrusions of size and shape indicated, fabricated into frames with molded corer units and zipper lock
strips, complying with ASTM C 542; black.

B. Dense Elastomeric Compression Seal Gaskets:

Molded or extruded gaskets of material indicated below, complying with ASTM C 864, of profile and hardness required
to maintain watertight seal:

1. Neoprene.
2. EPDM.
3. Thermoplastic polyolefin rubber.

MISCELLANEOUS GLAZING MATERIALS:

Unless otherwise indicated on drawings or required by the manufacturer of the windows, storefronts and entrances,
comply with:

A. Compatibility:

Provide materials with proven record of compatibility with surfaces contacted in installation.
B. Cleaners, Primers and Sealers:

Type recommended by sealant or gasket manufacturer.

C. Setting Blocks:

GLASS AND GLAZING
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Neoprene, EPDM or silicone blocks as required for compatibility with glazing sealants, 80 to 90 Shore A durometer
hardness.

D. Spacers:

Neoprene, EPDM or silicone blocks or continuous extrusions, as required for compatibility with glazing sealant, of size,
shape and hardness recommended by glass and sealant manufacturers for application.

E. Edge Blocks:

Neoprene, EPDM or silicone blocks as required for compatibility with glazing sealant, of size and hardness required to
limit lateral movement of glass.

F. Compressible Filler Rods:

Closed-cell or waterproof-jacketed rod stock of synthetic rubber or plastic foam, flexible and resilient, with 5-10 psi
compression strength for 25 percent deflection.

PART 3 - EXECUTION

3.01

3.02

3.03

EXAMINATION:

Require Glazier to inspect work of glass framing erector for compliance with manufacturing and installation tolerances,
including those for size, squareness, offsets at corners; for presence and functioning of weep system; for existence of
minimum required face or edge clearances; and for effective sealing of joinery. Do not allow glazing work to proceed
until unsatisfactory conditions have been corrected.

PREPARATION:

Clean glazing channels and other framing members to receive glass immediately before glazing. Remove coatings

which are not firmly bonded to substrates. Remove lacquer from metal surfaces where elastomeric sealants are

indicated for use.

GENERAL:

A. Comply with combined printed recommendations of glass manufacturers, of manufacturers of sealants, gaskets
and other glazing materials, except where more stringent requirements are indicated, including those of
referenced glazing standards.

B. Glazing channel dimensions as indicated in details are intended to provide for necessary bite on glass, minimum
edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances. Adjust as required by
job conditions at time of installation.

C. Apply primers to joint surfaces where required for adhesion of sealants.

D. Protect glass from edge damage during handling and installation; use a rolling block in rotating glass units to

GLASS AND GLAZING
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prevent damage to glass comers. Do not impact glass with metal framing. Use suction cups to shift glass units
within openings; do not raise or drift glass with a pry bar. Rotate glass with flares or bevels along one horizontal
edge which would occur in vicinity of setting blocks so that these are located at top of opening. Remove from
project and dispose of glass units with edge damage or other imperfections of kind that, when installed, weakens
glass and impairs performance and appearance.

3.04 GLAZING:

A. Install setting blocks of proper size in sill rabbet, located one quarter of glass width from each corner, but with edge
nearest corner not closer than 6" from comer, unless otherwise required. Set blocks in thin course of sealant
which is acceptable for heel bead use.

B. Provide spacers inside and out, of correct size and spacing to preserve required face clearances, for glass sizes
larger than 50 united inches (length plus height), except where gaskets or glazing tapes with continuous spacer
rods are used for glazing. Provide 1/8" minimum bite of spacers on glass and use thickness equal to sealant
width, except with sealant tape use thickness slightly less than final compressed thickness of tape.

C. Provide edge blocking to comply with requirements of referenced glazing standard, except where otherwise
required by glass unit manufacturer.

D. Set units of glass in each series with uniformity of pattern, draw, bow and similar characteristics.

E. Provide compressible filler rods or equivalent back-up material, as recommended by sealant and glass
manufacturers, to prevent sealant from extruding into glass channel weep systems and from adhering to joints
back surface as well as to control depth of sealant for optimum performance, unless otherwise indicated.

F. Force sealants into glazing channels to eliminate voids and to ensure complete "wetting" or bond of sealant to glass
and channel surfaces.

G. Tool exposed surfaces of sealants to provide a substantial "wash" away from glass. Install pressurized tapes and
gaskets to protrude slightly out of channel, so as to eliminate dirt and moisture pockets.

H. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side,
provide adequate anchorage to ensure that gasket will not "walk" out when installation is subjected to
movement.

. Miter cut wedge-shaped gaskets at corners and install gaskets in manner recommended by gasket manufacturer to
prevent pull away at comers; seal corner joints and butt joints with sealant recommended by manufacturer.

3.05 REPLACEMENT AND CLEANING:

A. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways during
construction period, including natural causes, accidents and vandalism.

B. Wash glass on both faces not more than one (1) week prior to date scheduled for inspections intended to establish
date of substantial completion in each area of project. Wash glass by method recommended by glass
manufacturer.

END OF SECTION 08800
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SECTION 08950 - INSULATED TRANSLUCENT FIBERGLASS SANDWICH PANEL SYSTEM

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 of the Specifications, apply to work of this section.

1.01  SUMMARY

A. Section includes the insulated translucent sandwich panel system as shown and specified. Work includes providing
and installing:

1. Flat (curved) factory prefabricated structural insulated translucent sandwich panels.
2. Aluminum installation system.
3. Aluminum sill flashing.

1.02 SUBMITTALS

A. Submit manufacturer's product data. Include construction details, material descriptions, profiles and finishes of
components.

B. Submit shop drawings. Include elevations, details, dimensions and attachments to other work.
C.  Submit manufacturer's color charts showing the full range of colors available for factory finished aluminum.

1. When requested, submit samples for each exposed finish required, in same thickness and material
indicated for the work and in size indicated below. If finishes involve normal color variations, include sample
sets consisting of two or more units showing the full range of variations expected.

a. Sandwich panels: 14" x 28" units
b. Factory finished aluminum: 5" long sections

D.  Submit Installer Certificate, signed by installer, certifying compliance with project qualification requirements.

E.  Submit product test reports from a qualified independent testing agency indicating each type and class of panel
system complies with the project performance requirements, based on comprehensive testing of current
products. Previously completed test reports will be acceptable if for current manufacturer and indicative of
products used on this project.

1. Testreports required are:

Flame Spread and Smoke Developed (UL 723) — Submit UL Card
Burn Extent (ASTM D-635)

Color Difference (ASTM D-2244)

Abrasion/Erosion Resistance (ASTM D-4060)

Impact Strength (UL 972)

Bond Tensile Strength (ASTM C-297 after aging by ASTM D-1037)
Bond Shear Strength (ASTM D-1002)

Beam Bending Strength (ASTM E-72)

Insulation U-Factor (NFRC-100)

“Te o000 oTo
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j- NFRC System Certification

k. Condensation Resistance Factor (AAMA 1503)

Class 1 Fire Approval (FM 4881) (Optional)

m. Blast Analysis and Testing of Translucent Sandwich Panels Demonstrating Equivalent Performance
to 1/4” Laminated Glass per DoD UFC 4-010-01.

F.  Submit current documentation indicating regular, independent quality control monitoring under a nationally
recognized building code review and listing program.

1.03 QUALITY ASSURANCE
A.  Manufacturer's Qualifications

1. Material and products shall be manufactured by a company continuously and regularly employed in the
manufacture of specified materials for a period of at least ten (10) consecutive years and which can show
evidence of those materials being satisfactorily used on at least six (6) projects of similar size, scope and
location. At least three (3) of the projects shall have been in successful use for ten (10) years or longer.

2. Panel system must be listed by the International Code Council - Evaluation Service (ICC-ES) which
requires quality control inspections and fire, structural and water infiltration testing of sandwich panel
systems by an approved agency.

3. Quality control inspections and required testing shall be conducted at least once each year and shall include
manufacturing facilities, sandwich panel components and production sandwich panels for conformance with
“Acceptance Criteria for Sandwich Panels” as regulated by the ICC-ES.

B. Installer's Qualifications: Installation shall be by an experienced installer, which has been in the business of
installing specified panel systems for at least five (5) consecutive years and can show evidence of satisfactory
completion of projects of similar size, scope and type.

C.  Performance Requirements: The manufacturer shall be responsible for the configuration and fabrication of the
complete panel system.

1. When requested, include structural analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

1.04 DELIVERY, STORAGE AND HANDLING
A.  Deliver panel system, components and materials in manufacturer's standard protective packaging.

B.  Store panels on the long edge, several inches above the ground, blocked and under cover in accordance with
manufacturer's storage and handling instructions.

1.05 WARRANTY

A.  Submit manufacturer's and installer's written warranty agreeing to repair or replace panel system work which fails
in materials or workmanship within one (1) year of the date of delivery. Failure of materials or workmanship shall
include leakage, excessive deflection, deterioration of finish on metal in excess of normal weathering and defects
in accessories, insulated translucent sandwich panels and other components of the work. (Contact local
representative for extended warranty periods.)

INSULATED TRANSLUCENT FIBERGLASS SANDWICH PANEL SYSTEM
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PART 2 - PRODUCTS

2.01 MANUFACTURER

A. Kalwall Corporation, tel: (800) 258-9777 - fax: (603) 627-7905 — email: info@kalwall.com

2.02 PANEL COMPONENTS

A. Face Sheets

1.

Translucent faces: Manufactured from glass fiber reinforced thermoset resins, formulated specifically for
architectural use.
a. Thermoplastic (e.g. polycarbonate, acrylic) faces are not acceptable.

2. Flammability of interior face sheets:
a. Flamespread: Underwriters Laboratories (UL) listed, which requires periodic unannounced retesting, with
flamespread rating no greater than 50 (20) and smoke developed no greater than 250 (200) when tested
in accordance with UL 723.

b. Burn extent by ASTM D-635 shall be no greater than 1.

c. Face sheets shall not deform, deflect or drip when subjected to fire or flame.

d. Face sheets shall not delaminate when exposed to 200°F for 30 minutes per IBC and NBC (300°F for 25

minutes per UBC and SBC).
3. Weatherability of exterior face sheets:

a. Color stability: Full thickness of the exterior face sheet shall not change color more than 3.0 CIE Units
DELTA E by ASTM D-2244 after 5 years outdoor South Florida weathering at 5 degrees facing south,
determined by the average of at least three (3) white samples with and without a protective film or
coating to ensure long-term color stability. Color stability shall be unaffected by abrasion or scratching.

b. Erosion barrier: Exterior face shall have a permanent glass erosion barrier embedded beneath the
surface to provide long-term resistance to reinforcing fiber exposure. Exterior face surface loss shall not
exceed .7 mils and 40 mgs when tested in accordance with ASTM D-4060 employing CS17 abrasive
wheels at a head load of 500 grams for 1000 cycles. Sacrificial surface films or coatings are not
acceptable erosion barriers.

4. Appearance:

a. Exterior face sheets: Smooth, 0.070” thick and Crystal-SW in color.

b. Interior face sheets: Smooth, 0.045” thick and White S-171 in color.

c. Face sheets shall not vary more than +/- 10% in thickness and be uniform in color.

5. Strength: Exterior face sheet shall be uniform in strength, impenetrable by hand held pencil and repel an
impact equal to 70 (230) ft. Ibs. without fracture or tear when impacted by a 3-1/4” diameter, 5 Ib. free-falling

ball per UL 972.

B.  Grid Core
1. Thermally broken (aluminum) I-beam grid core shall be of 6063-T6 or 6005-T5 alloy and temper with
provisions for mechanical interlocking of muntin-mullion and perimeter. Width of I- beam shall be no less

than 7/16”". The I-beam grid shall be machined to tolerances of not greater than +/- .002".

2. Thermal break: Minimum 1".
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C.

Laminate Adhesive

1. Heatand pressure resin type adhesive engineered for structural sandwich panel use, with minimum 25-
years field use. Adhesive shall pass testing requirements specified by the Intemational Code Council
“Acceptance Criteria for Sandwich Panel Adhesives.”

2. Minimum tensile strength of 750 PSI when the panel assembly is tested by ASTM C-297 after two (2)
exposures to six (6) cycles each of the aging conditions prescribed by ASTM D-1037.

3. Minimum shear strength of the panel adhesive by ASTM D-1002 after exposure to five (5) separate
conditions:

a. 50% Relative Humidity at 73° F: 540 PSI

b. 182° F: 100 PSI

c. Accelerated Aging by ASTM D-1037 at room temperature: 800 PSI
d. Accelerated Aging by ASTM D-1037 at 182° F: 250 PSI

€. 500 Hour Oxygen Bomb by ASTM D-572: 1400 PSI

2.03 PANEL CONSTRUCTION

A

Provide sandwich panels of flat fiberglass reinforced translucent face sheets laminated to a grid core of
mechanically interlocking thermally broken (aluminum) |-beams. The adhesive bonding line shall be straight,
cover the entire width of the I-beam and have a neat sharp edge.

Thickness: 2-3/4”

Light transmission: 15%.

Solar heat gain coefficient: 0.15.

U-factor by NFRC certified laboratory:

a. Complete insulated panel system shall have NFRC certified U-factor of .05.

5. Grid pattemn: Nominal 12" x 24" (8" x 20", 12" x 12", other) shoji (reverse shaji, square, staggered).

oo~

Panels shall deflect no more than 1.9” at 30 psfin 10’-0” span without a supporting frame by ASTM E-72.
Panels shall withstand 1200°F fire for minimum one (1) hour without collapse or exterior flaming.
Thermally broken panels:

1. Minimum Condensation Resistance Factor of 80 by AAMA 1503 measured on the bond line.
2. Minimum CRF of 90 at center of grid cell.

Panel system shall be a Factory Mutual (FM) tested and approved Class 1 wall system in accordance with FM
4881.

Panels shall demonstrate performance equivalent to 1/4” laminated glass under blast loading as specified in the
DoD UFC 4-010-01.

2.04 BATTENS AND PERIMETER CLOSURE SYSTEM

A

Closure system: Extruded aluminum 6063-T6 and 6063-T5 alloy and temper clamp-tite screw type closure
system.

1. Thermally broken perimeter system shall have a urethane bridge.
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2. Perimeter system shall be factory prefabricated “Superbreak” as shown on drawings.
3. Curved closure system may be roll formed.

B.  Sealing tape: Manufacturer's standard, pre-applied to closure system at the factory under controlled conditions.
C. Fasteners: 300 series stainless steel screws for aluminum closures, excluding final fasteners to the building.

D.  Finish: Exposed aluminum to be manufacturer's factory applied finish that meets the performance requirements of
AAMA 2604. (Mill)

PART 3 - EXECUTION

3.01 EXAMINATION

A Examine substrates, supporting structure and installation conditions. Do not proceed with panel erection until
unsatisfactory conditions have been corrected.

3.02 PREPARATION
A Metal Protection:

1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces
with primer or by applying sealant or tape recommended by manufacturer for this purpose.

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces
with bituminous paint or method recommended by manufacturer.

3. Where aluminum will contact pressure-treated wood, separate dissimilar materials by methods
recommended by manufacturer.

3.03 INSTALLATION

A. Install the panel system in accordance with the manufacturer's installation recommendations and approved shop
drawings.

1. Anchor component parts securely in place by permanent mechanical attachment system.

2. Accommodate thermal and mechanical movements.

3. Set perimeter framing in a full bed of sealant compound, or with joint fillers or gaskets to provide weather-
tight construction.

B. Install joint sealants at perimeter joints and within the panel system in accordance with manufacturer's installation
instructions.

3.04 CLEANING

A Clean the panel system inside and outside, immediately after installation, according to manufacturer's written
recommendations.

END OF SECTION 08950
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SECTION 09250 - GYPSUM BOARD CONSTRUCTION

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01

1.02

1.03

DESCRIPTION OF WORK

A.Extent of gypsum board (also referred to as drywall) construction is indicated on drawings, and as specified herein.

B.Types of gypsum board construction include interior walls, ceilings and fascias, screw-attached to steel stud framing
members.

REFERENCES:

The following standards apply to the work in this section, and by reference are hereby made a part of these
specifications:

A.ASTM C754 and ASTM CB840 for installation of gypsum board ceilings and walls.

B.Gypsum Construction Handbook, 90th Edition.

QUALITY ASSURANCE:
A.Single Source Responsibility:

Except as otherwise required, obtain gypsum board, framing components, trim accessories and related joint treatment
materials from a single manufacturer.

B.Qualifications of Installers:

For the actual installation of gypsum board walls, ceilings and fascias, use only personnel who are thoroughly trained
and experienced in the skills and codes required for this work.

C.Fire-Resistance Ratings:

Where indicated, provide materials and construction which are identical to those of assemblies whose fire resistance
rating has been determined per ASTM E119 by a testing and inspecting organization acceptable to authorities
having jurisdiction.

D.Coordination of Work:

Coordinate installation of gypsum board with other work supported by, or penetrating through, ceilings, including light
fixtures and HVAC equipment.

GYPSUM BOARD CONSTRUCTION
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1.04 SUBMITTALS:
A.Product Data:

1.05

1.06

Submit manufacturer's product data for each type of product specified herein. Include copy of manufacturer's current
method of installation for each product.

B.Shop Drawings:

Submit shop drawings prepared by Installer for installation purposes, drawn accurately to scale and coordinated with
related mechanical, electrical and other work above, penetrating, or connected to ceiling. Show ceiling
suspension members, method of anchorage to building structure of hangers, and ceiling-mounted work including
light fixtures, diffusers, grilles and special moldings. Drawing scale shall be 1/4" = 1-0".

DELIVERY, STORAGE, AND HANDLING:

A.Deliver materials in original packages, containers or bundles bearing brand name and identification of manufacturer
or supplier.

B.Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight,
surface contamination, corrosion and other causes. Neatly stack gypsum boards flat to prevent sagging.

C.Handle gypsum boards to prevent damage to edges, ends, and surfaces. Do not bend or otherwise damage metal
comer beads and trim.

PROJECT CONDITIONS:

Establish and maintain environmental conditions for application and finishing gypsum board to comply with gypsum
board manufacturer's recommendations.

PART 2 - PRODUCTS

2.01

2.02

2.03

PRODUCT SPECIFICATION:

Products specified herein refer to particular manufacturers. Equal products of other manufacturers may be submitted
by the Contractor to the Architect for approval.

GYPSUM BOARD PANELS:

Gypsum board panels shall be US Gypsum Company 5/8" Type X, fire rated, water resistant and, unless otherwise
indicated, shall be provided in maximum lengths available to minimize end-to-end joints

FRAMING COMPONENTS FOR CEILINGS:

GYPSUM BOARD CONSTRUCTION
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2.05

2.06

207

2.08

A.General:

Ceilings shall have a steel stud framing system and shall comply with ASTM C754 for materials and sizes, and with
design requirements established in the drawings and as herein specified.

B.Frame Spacing:

Unless more stringent requirements are recommended to comply with design requirements, steel studs and runners
spacing shall be 16" on center.

C.Hanger Wire:

Shall be Unimast Hanger Wire meeting ASTM A641, Class 1 zinc coating, soft temper, 8 gauge, spacing to comply
with design requirements.

D.Concrete Inserts:

Inserts designed for attachment to concrete forms and for embedment in concrete, fabricated from corrosion resistant
materials, with holes or loops for attachment of hanger wires and capability to sustain, without failure, a load
equal to 3 times that imposed by ceiling construction.

FRAMING FOR WALLS AND PARTITIONS:

A.General:

Steel framing shall comply with ASTM C754 for materials and sizes, and with design requirements established in the
drawings and specifications.

B.Frame Spacing:

Unless more stringent requirements are recommended to comply with design requirements, wall steel studs and
runners spacing shall be 16" on center.

SOUND ATTENUATION (INSULATION) PRODUCTS:

Sound attenuation (insulation) blanket shall be equal to Thermafiber 3" SAFB, and shall be provided at walls and

ceilings as required in the drawings.

FASTENERS:

A.Complying with the recommendations of gypsum manufacturers for applications indicated and ASTM C840.

B.Provide screw type fasteners of type, material, size, corrosion resistance, holding power and other properties
required to fasten steel framing members securely to substrates and to obtain structural requirements specified

in the Structural Drawings and Specifications

TRIM ACCESSORIES:

GYPSUM BOARD CONSTRUCTION
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2.09

210

Provide comer reinforcements and other trim accessories as manufactured by Unimast for all corner conditions, and
install in strict compliance with manufacturer's installation instruction.

GYPSUM BOARD JOINT TREATMENT MATERIALS:
A.General:

Provide materials complying with ASTM C475, ASTM C840, and recommendations of manufacturer of gypsum board
and joint treatment materials for the application indicated.

B.Joint Tape:
Paper reinforcing tape, unless otherwise indicated.
C.Joint Compounds:
Installer has the option of using the setting type or drying type joint compounds, as follows:
1.Setting-Type Joint Compounds:
Factory-prepackaged, job-mixed, chemical-hardening powder products formulated for uses indicated.
2.Drying-Type Joint Compounds:

Factory-prepackaged and premixed vinyl-based products formulated for intended use.

MISCELLANEOUS MATERIALS:

Miscellaneous materials shall be supplied and installed in strict compliance with manufacturer's installation instruction
to obtain the performance specified.

PART 3 - EXECUTION

3.01

3.02

EXAMINATION:

Examine substrates to which gypsum board construction attaches or abuts, preset cast-in-anchors and structural
framing for compliance with requirements for installation tolerances and other conditions affecting performance of
drywall construction. Do not proceed with installation until unsatisfactory conditions have been corrected.

INSTALLATION OF STEEL FRAMING, GENERAL:

Alnstall steel framing to comply with structural design requirements, ASTM C754 and with ASTM C840 requirements
that apply to framing installation.

B.Install supplementary framing, blocking and bracing at terminations in the work and for support of fixtures, equipment
services, heavy frim, furnishings and similar construction to comply with details indicated and with

GYPSUM BOARD CONSTRUCTION
09250 - 4



THE CELL - UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

recommendations of gypsum board manufacturer, or if none available, with "Gypsum Construction Handbook".

C.Unless otherwise required in details or to comply with manufacturer's installation recommendations, isolate framing
from building structure to prevent transfer of loading imposed by structural movement as follows:

1.Where edges of suspended ceilings abut building structure horizontally at ceiling perimeters or penetration of
structural elements.

2.Where partition and wall framing abuts overhead structure.
3.Provide slip or cushioned type joints as detailed to attain lateral support and avoid axial loading.

D.Do not bridge building expansion and control joints with steel framing or furring members; independently frame both

sides of joints with framing or furring members or as indicated.
3.03 INSTALLATION OF FRAMING FOR CEILINGS:

A.Ceiling Anchorages:

1.Coordinate installation of ceiling suspension system with installation of overhead structural systems to ensure
that inserts and other structural anchorage provisions have been installed to receive ceiling anchors in a

manner that will develop their full strength and at spacing required to support ceiling.

2.Furnish concrete inserts and other devices indicated, to other trades for installation well in advance of time
needed for coordination with other construction.

B.Hangers (Wire and Channels):
Framing system shall be supported with channels and hires, and shall comply with:

1.Secure hangers to structural support by connecting directly to structure where possible, otherwise connect to
cast-in concrete inserts or other anchorage devices or fasteners as indicated.

2.Do not attach hangers to underside of concrete slabs with powder-actuated fasteners.

3.Do not connect or suspend steel framing from ducts, pipes or conduit.

4 Keep hangers and braces 2 inches clear of ducts, pipes and conduits.

5.Where hangers attach to channels, reinforce with 12" long stud section secured with two (2) screws.

C.Install suspended steel framing components in sizes and at spacings required to comply with structural
requirements, or referenced steel framing installation standard, but not less than:

1.Hangers: 4 ft. on center and 6" of walls.
2.Carrying Channels: 4 ft. on center and 6" of walls.
3.Furring Channels: 16" on center and 3" of walls.

D.Installation Tolerances:

GYPSUM BOARD CONSTRUCTION
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3.04

3.05

3.06

Install steel framing components for suspended ceilings so that cross furring members or grid suspension members
are level to within 1/8 inch in 12 ft. as measured both lengthwise on each member and transversely between
parallel members.

E.Wire-tie or clip furring members to main runners and to other structural supports.

INSTALLATION OF STEEL FRAMING FOR WALLS AND PARTITIONS:

Alnstall runners at floors and ceilings where gypsum drywall stud system abuts other construction, or as
recommended in standards specified.

B.Install each steel framing and furring member so that fastening surface do not vary more than 1/8" from plane of

faces of adjacent framing.

C.Install steel studs and furring in sizes and at spacings indicated to comply with structural design requirements, but
not less than 16" on center on exterior walls and 24" on interior partitions.

D.Extend partition framing full height to structural supports or substrates above suspended ceilings, except where
partitions are indicated to terminate at suspended ceilings. Continue framing over frames for doors and
openings, and frame around ducts penetrating partitions above ceiling.

E.Install steel studs so that flanges point in the same direction and gypsum boards can be installed in the direction
opposite to that of the flange.

F.Frame door openings to comply with details indicated, with GA-219 and with applicable published recommendations
of gypsum board manufacturer. Attach vertical studs at jambs with screws either directly to frames or to jamb
anchor clips on door frames; install runner track section at head and secure to jamb studs.

G.Extend vertical jamb studs through suspended ceilings and attach to underside of floor or roof structure above.

H.Frame openings other than door openings to comply with details indicated, or if none indicated, in same manner as
required for door openings; and install framing below sills of openings to match framing required above door

heads.

I.Install and finish gypsum board to comply with ASTM C840.

METHODS OF GYPSUM BOARD APPLICATION:
A.Install gypsum board in accordance with referenced specifications and manufacturer's recommendations.

B.Install gypsum board vertically and provide sheet lengths which will minimize end joints.

INSTALLATION OF GYPSUM BOARD TRIM ACCESSORIES:
A.Install trim accessories in accordance with referenced specifications and manufacturer's recommendations.

B.Install metal edge trim whenever edge of gypsum board would otherwise be exposed or semi-exposed. Provide type

GYPSUM BOARD CONSTRUCTION
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with face flange to receive joint compound.
D.Install metal comer beads at external comers and as otherwise indicated on details.
D.Install edge trim where indicated on wall panels at juncture with ceilings.

E.Install bead where drywall construction is tightly abutted to other construction and back flange can be
attached to framing or supporting substrate.

F.Install bead where substrate is kerfed to receive long flange of trim.
G.Install bead where edge trim can only be installed after gypsum board is installed.

H.Install U-type trim where edge is exposed, revealed, gasketed, or sealant-filled (including expansion joints).

3.07 FINISHING OF GYPSUM BOARD:

A Apply joint treatment at gypsum board joints (both directions); flanges of comer bead, edge trim, and control joints;
penetrations; fastener heads, surface defects and elsewhere as required to prepare work for decoration.

B.Prefill open joints and rounded or beveled edges, if any, using setting-type joint compound.

C.Apply joint tape at joints between gypsum boards, except where trim accessories are indicated.

D.Finish interior gypsum wallboard by applying read-mix type joint compounds, minimum of 3 coats, and sand between
coats and after last coat.

E.Finish exterior gypsum soffit board by using setting-type joint compounds to prefill joints, embed tape, and to apply
first, fill (second) and finish (third) coats; smooth each coat before joint compound hardens to minimize need for
sanding; sand between coats and after finish coat.

F.Paint or apply other finish material specified.

G.Water-resistant gypsum backing board base for ceramic rile shall comply with ASTM C 840 and manufacturer's
recommendations for treatment of joints behind tile.

3.08 PROTECTION:
Provide final protection and maintain conditions, in a manner suitable to Installer, which ensures gypsum drywall
construction being without damage or deterioration at time of Substantial Completion.

END OF SECTION 09250

GYPSUM BOARD CONSTRUCTION
09250 - 7



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

SECTION 09290 - GLASS REINFORCED CONCRETE (GRC) UNITS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

Drawing and General provisions of Contract, including General Supplementary Conditions and Division 1 specification
sections, apply to work of this section.

1.02 SUMMARY

A. This section covers all labor, material, accessories, scaffolding and appliances necessary for the complete installation of
glass reinforced concrete units. ltems not mentioned specifically here, which are necessary to make a complete installation
shall also be included.

1.03 SUBMITTALS

A. Shop Drawings: Submit fabrication and installation shop drawings for each product and process specified as work of this
section. Indicate materials, construction, dimensions, locations, tolerances, connections and installation details.

B. Product data: Submit manufacturer’s product data for each product and process specified as work of this section.
Indicate materials, construction, dimensions, locations, tolerances, physical properties, connections and installation details.

1.04 QUALITY ASSURANCE

A. Manufacturer's qualifications: Minimum of five years experience in the actual production of Glass Reinforced Concrete.

B. Installer's qualifications: Minimum of five years experience in installation of systems of similar complexity to those
specified for this project.

1.05 SUBSTITUTIONS

Manufacturers desiring to furnish material other than specified shall submit to the architect, at least 10 working days prior to
bid date, all product data as listed above (including copies of all tests and certifications), a 12 x 12 product sample, proof of
least five years of GRC product manufacturing experience, and a list of five completed projects with similar product
application and size.

1.06 DELIVERY AND STORAGE

A. Reinforced concrete units shall be crated in wooden crates, suitably designed for the specific product. The units shall be

cushioned and blocked as necessary, to reduce the susceptibility to freight damage. All crates shall bear the manufacturer's
name and a stamp indicating they have been inspected and checked by the Quality Assurance Department. The material is
to be warranted against deviation from the shop drawings, by the manufacturer until removed from the crates.

Reinforced concrete units shall be stored on the job in a level area in the manufacturer's crates unit ready for use.
1.07 WARRANTY

A. Submit at the time of the shop drawings, the manufacturer's warranty that the materials furnished herein will not warp or
sag for a period of one (1) year when installed in conformance with the manufacturer's recommendations.

GLASS REINFORCED CONCRETE (GRC) UNITS
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PART 2 - PRODUCTS

2.01 MANUFACTURER

INNOVATIVE BUILDING SYSTEMS

Caoba 35, San Juan, Puerto Rico 00913 tel: 787-748-4244, fax: 787-293-2613

2.02 MATERIALS: REINFORCED CONCRETE UNITS

A. Shall be IBS pre-fabricated glass reinforced concrete units using multi- directional unlayered spray lay-up procedure. The
GRC shall be made from Type Ill Portland Cement, washed and dried silica sand, potable water, alkali resistant glass fibers

complying with PCI-MNL 128, and curing additives.
B. TOLERANCES (FABRICATION)

Shell Thickness: " - 0"/+ 4"

Dimensional: + 1/8" per part

Warpage and Bow: + 1/8" per part

C. PHYSICAL PROPERTIES

Unit Weight (Weight Per Volume): 123.9 Ib/ft3

Compressive Strength (ASTM C39/C109): 9510 psi

Flexural Strength (ASTM C580): 3790 psi

Flexural Strength (MOR) (ASTM C947): +1900 psi

Flexural Strength (PEL) (ASTM C947): +800 psi

Tensile Strength (ASTM D638): 1350 psi

Impact Resistance (IZOD): 9.86 ft-Ibs/in2

Rockwell Hardness (ASTM 785): 57.6

Fuel Contributed (ASTM E84): Zero

Flame Spread (ASTM E84): Zero

Smoke Developed (ASTM E84): Zero

2.03 FABRICATION:

A. Moulds for the reinforced concrete units shall be rigid and constructed of materials that will result in smooth, finished
products conforming to profiles and dimensions indicated on the shop drawings.

GLASS REINFORCED CONCRETE (GRC) UNITS
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B. Portland cement, sand, water, chemical admixtures (water reducers, latex bonding agents, accelerators) shall be
metered by electronic measuring instruments to insure the highest consistency of the batch mix ingredients. The actual
batch mixing process in the creation of the concrete slurry shall be timed to manufacturer's prescribed formulations.

C. Meter glass fiber and concrete slurry rates at spray head to achieve desired mix proportion and glass content. Check in
accordance with the standard procedures recommended by PCI-MNL-128.

D. Machine spray in accordance with the manufacturer's standards for multi-directional, chopped fibers.

E. Carefully remove units from moulds and factory repair hollows, voids, scratches, or other surface imperfections. Surface
shall be primer ready.

F. Each reinforced concrete unit shall bear a stamp indicating it has been inspected and approved by the manufacturer's
Quality Assurance inspector.

2.04 JOINT TREATMENT MATERIALS

A. Monoalithic Joints: The monalithic joint shall be finished with joint compound. The joint compound shall be a latex modied
cement, tested in accordance with ASTM C900. The bond strength shall exceed 140 psi when tested on the manufacturer's
GRC units. WATER SOLUBLE OR OTHER JOINT FILLERS CAN NOT BE USED. Should small surface voids require
filling, use Synkaloid Exterior spackle.

B. Caulk Joints: See caulking manufacturer's instructions for joint preparation and caulking applications.
2.05 PAINT

A. Primer: The GRC shall be primed by the painting contractor prior to applying the finish coat. The primer will meet the
following test requirements established for the coating: Freeze / Thaw Adhesion: ASTM D 3359/2246 - A minimum rating of
4A after 10 cycles shall be required. (The test will demonstrate these adhesion characteristics on both the Glass Reinforced
Concrete, and the joint compound.) Sand all surfaces to be primed using a medium grit sandpaper. Blow off all dust with
compressed air. Surface should be clean, dry, and free of contaminants. One coat of primer shall be applied to the entire
GRC part using a 3/8" nap roller at a spreading rate of 200 square feet per gallon. The primer shall be allowed to cure 12
hours at 75 degrees F. prior to top coating.

B. Top Coating: Finish coating will be applied by the painting contractor, and will be an emulsified acrylic, latex, or water-
based epoxy.

2.06 RELATED MATERIALS
A. Fasteners: Bit clips, self drilling, self tapping Tapcon screws, Durock self taping screws.
B. Adhesives: Solvent base construction adhesives: PL Premium PL 400

C. Joint Tape: 2" wide 6 ga. 10 x 10 Leno scrim (Alkali-Resistant) tape

PART 3 - EXECUTION

3.01 INSPECTION

GLASS REINFORCED CONCRETE (GRC) UNITS
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A. Inspection areas directly adjacent to planned installation for conditions that will prevent proper installation of reinforced
concrete units.

B. Inspect parts from crates for variations from dimensions and tolerances shown on the manufacturer's shop drawings.
Report any discrepancy to the manufacturer before proceeding.

3.02 INSTALLATION

A. Install reinforced concrete units true, plumb, and level in accordance with the manufacturer's printed installation
instructions, and shop drawings.

B. Dead air spaces must by vented.

END OF SECTION 09290
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SECTION 09911- EXTERIOR FINISHES

PART 1- GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

Exterior paints and coatings systems including; paints, stains, transparent coatings, and opaque finishes

RELATED SECTIONS
Section 06125- Wood Decking

Section 06500- Structural Plastics

REFERENCES

SSPC-SP 1 - Solvent Cleaning

SSPC-SP 2 - Hand Tool Cleaning

SSPC-SP 3 - Power Tool Cleaning

SSPC-SP 13 / NACE No. 6 Surface Preparation for Concrete
EPA-Method 24

OTC-Regulation No. 41

SUBMITTALS
Submit under provisions of Section 01300, Submittal Procedures.
Product Data: Manufacturer's data sheets on each paint and coating product should include:

Product characteristics

Surface preparation instructions and recommendations
Primer requirements and finish specification

Storage and handling requirements and recommendations
Application methods

Cautions

ook W~

Selection Samples: Submit a complete set of color chips that represent the full range of manufacturer's color
samples available.

Verification Samples: For each finish product specified, submit samples that represent actual product, color, and
sheen.

EXTERIOR FINISHES
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1.05

1.06

1.07

MOCK-UP

Include a mock-up if the project size and/or quality warrant taking such a precaution. The following is one example of
how a mock-up on a large project might be specified. When deciding on the extent of the mock-up, consider all the
major different types of painting on the project.

oo w>

Finish surfaces for verification of products, colors, & sheens

Finish area designated by Architect

Provide samples that designate prime & finish coats

Do not proceed with remaining work until the Architect approves the mock-up samples

DELIVERY, STORAGE, AND HANDLING

Delivery: Deliver manufacturer's unopened containers to the work site. Packaging shall bear the manufacturer’s
name, label, and the following list of information:

Product name, and type (description)
Application & use instructions
Surface preparation

VOC content

Environmental issues

Batch date

Color number

~NOo OB W N -

Storage: Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

Store materials in an area that is within the acceptable temperature range, per manufacturer’s instructions. Protect
from freezing.

Handling: Maintain a clean, dry storage area, to prevent contamination or damage to the coatings.
PROJECT CONDITIONS
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by

manufacturer for optimum results. Do not apply coatings under environmental conditions outside manufacturer's
absolute limits.

PART 2 - PRODUCTS

2.01

A

MANUFACTURERS

Acceptable Manufacturer:
The Sherwin-Williams Company
101 Prospect Avenue NW
Cleveland, OH 44115
Tel: (800) 321-8194
Fax: (216) 566-1392
www.sherwin-williams.com

EXTERIOR FINISHES
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2.02

2.03

B  Substitutions: Requests for substitutions will be considered in accordance with provisions of Section 016000

Product Requirements.
When submitting request for substitution, provide complete product data specified above under Submittals, for
each substitute product.

APPLICATIONS/ SCOPE

Use this article to define the scope of painting if not fully defined in a Finish Schedule or on the drawings. This
article must be carefully edited to reflect the surfaces actually found on the project. In some cases, it may be
enough to use the first paragraph that says, in effect, "paint everything" along with a list of items not to paint,
without exhaustively defining all the different surfaces and items that must be painted.

If the project involves repainting some but not all existing painted surfaces, be sure to indicate the extent of the
repainting.

The descriptions of each system can also be used to further refine the definition of what is to be painted, stained,
or clear finished.

Surfaces To Be Coated:

Wood: Decks
Architectural: Fiberglass

SCHEDULE
A. Wood Decks, Exterior (including pressure treated lumber)
1. Transparent-Waterborne Alkyd

a. Flat Finish
1st Coat: S-W DeckScapes™ Ext. Waterborne Clear Stain, A15T260
2nd Coat: S-W DeckScapes™ Ext. Waterborne Clear Stain, A15T260
(150-300 sq ft/gal)

B. Architectural Fiberglass (test for adhesion)
1. Latex System

a. Flat Finish
1st Coat: S-W DTM Acrylic Primer/Finish, B66W1
(6 mils wet, 3 mils dry)
2nd Coat: S-W Duration® Exterior Latex Acrylic Flat Coating, K32 Series
(7 mils wet, 2.8 mils dry per coat)

1st Coat: S-W DTM Acrylic Primer/Finish, B66W1
(6 mils wet, 3 mils dry)
2nd Coat: S-W A-100® Exterior Latex Flat, A6 Series
3rd Coat: S-W A-100® Exterior Latex Flat, A6 Series
(4 mils wet, 1.4 mils dry per coat)

EXTERIOR FINISHES
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2.04

2.05

MATERIALS - GENERAL REQUIREMENTS

Paints and Coatings - General:

1 Unless otherwise indicated, provide factory-mixed coatings. When required, mix coatings to correct
consistency in accordance with manufacturer's instructions before application. Do not reduce, thin, or dilute
coatings or add materials to coatings unless such procedure is specifically described in manufacturer's
product instructions.

2 Foropaque finishes, tint each coat including primer coat and intermediate coats, one-half shade lighter than
succeeding coat, with final finish coat as base color.

Primers:
1 Where the manufacturer offers options on primers for a particular substrate, use primer categorized as "best"
by the manufacturer.

ACCESSORIES:
Coating Application Accessories:

1 Provide all primers, sealers, cleaning agents, cleaning cloths, sanding materials, and clean-up materials
required, per manufacturer’s specifications.

PART 3 - EXECUTION

3.01

3.02

EXAMINATION

Do not begin application of coatings until substrates have been properly prepared. Notify Architect of
unsatisfactory conditions before proceeding.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation
before proceeding.

Proceed with work only after conditions have been corrected, and approved by all parties, otherwise application of
coatings will be considered as an acceptance of surface conditions.

SURFACE PREPARATION

Proper product selection, surface preparation, and application affect coating performance. Coating integrity and
service life will be reduced because of improperly prepared surfaces. Selection and implementation of proper
surface preparation ensures coating adhesion to the substrate and prolongs the service life of the coating system.

Selection of the proper method of surface preparation depends on the substrate, the environment, and the
expected service life of the coating system. Economics, surface contamination, and the effect on the substrate will
also influence the selection of surface preparation methods.

The surface must be dry and in sound condition. Remove oil, dust, dirt, loose rust, peeling paint or other
contamination to ensure good adhesion.

Remove mildew before painting by washing with a solution of 1 part liquid household bleach and 3 parts of warm
water. Apply the solution and scrub the mildewed area. Allow the solution to remain on the surface for 10 minutes.
Rinse thoroughly with clean water and allow the surface to dry 48 hours before painting. Wear protective glasses

EXTERIOR FINISHES
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3.03

or goggles, waterproof gloves, and protective clothing. Quickly wash off any of the mixture that comes in contact
with your skin. Do not add detergents or ammonia to the bleach/water solution.

No exterior painting should be done immediately after a rain, during foggy weather, when rain is predicted, or
when the temperature is below 50°F, unless products are designed specifically for these conditions. On large
expanses of metal siding, the air, surface and material temperatures must be 50°F or higher to use low
temperature products.

Methods:

1 Wood—Exterior
Must be clean and dry. Prime and paint as soon as possible. Knots and pitch streaks must be scraped,
sanded, and spot primed before a full priming coat is applied. Patch all nail holes and imperfections with a
wood filler or putty and sand smooth.

2 Vinyl Siding, Architectural Plastics, and Fiberglass
Clean thoroughly by scrubbing with a warm, soapy water solution. Rinse thoroughly. Do not paint vinyl siding
with any color darker than the original color, unless the product and color are designed for such use. Painting
with darker colors may cause siding to warp.

WARNING! Removal of old paint by sanding, scraping or other means may generate dust

or fumes that contain lead. Exposure to lead dust or fumes may cause brain damage or
other adverse health effects, especially in children or pregnant women. Controlling exposure
to lead or other hazardous substances requires the use of proper protective equipment, such
as a properly fitted respirator (NIOSH approved) and proper containment and cleanup.

For more information, call the National Lead Information Center at 1-800-424-LEAD (in US)
or contact your local health authority.

INSTALLATION

Apply all coatings and materials with manufacture specifications in mind. Mix and thin coatings according to
manufacturer’s recommendation.

Do not apply to wet or damp surfaces.

1 Wait at least 30 days before applying to new concrete or masonry. Or follow manufacturer’s procedures to
apply appropriate coatings prior to 30 days.

2 Testnew concrete for moisture content.

3 Wait until wood is fully dry after rain or moming fog or dew.

Apply coatings using methods recommended by manufacturer.

Uniformly apply coatings without runs, drips, or sags, without brush marks, and with consistent sheen.

Apply coatings at spreading rate required to achieve the manufacturer's recommended dry film thickness.

Dark Colors and Deep Clear Colors: Regardless of number of coats specified, apply as many coats as necessary
for complete hide.

Exterior Woodwork: If final painting must be delayed more than 2 weeks after installation of woodwork, apply
primer within 2 weeks and final coating within 2 weeks.

EXTERIOR FINISHES
09911-5



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

H Inspection: The coated surface must be inspected and approved by the Architect or Engineer just prior to each
coat.

3.04 PROTECTION
A Protect finished coatings from damage until completion of project.

B Touch-up damaged coatings after substantial completion, following manufacturer’'s recommendation for touch up
or repair of damaged coatings. Repair any defects that will hinder the performance of the coatings.

END OF SECTION 09911
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SECTION 09912- INTERIOR FINISHES

PART 1- GENERAL

1.01

1.02

1.03

1.04

1.05

SECTION INCLUDES

Interior paint and coatings systems including; paint, stains, transparent coatings, and opaque finishes.
RELATED SECTIONS

Section 06400 - Architectural Millwork

Section 09250- Gypsum Board Construction

Section 09930- Interior wood

REFERENCES

SSPC-SP 1 - Solvent Cleaning

SSPC-SP 2 - Hand Tool Cleaning

SSPC-SP 3 - Power Tool Cleaning

SSPC-SP 13 / NACE No. 6 Surface Preparation for Concrete

EPA-Method 24

SUBMITTALS
Submit under provisions of Section 01300, Submittal Procedures.
Product Data: Manufacturer's data sheets on each paint and coating product should include:

Product characteristics

Surface preparation instructions and recommendations
Primer requirements and finish specification

Storage and handling requirements and recommendations
Application methods

Cautions

ook W~

Selection Samples: Submit a complete set of color chips that represent the full range of manufacturer’s color
samples available.

Verification Samples: For each finish product specified, submit samples that represent actual product, color, and
sheen.

MOCK-UP

INTERIOR FINISHES
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1.06

1.07

Include a mock-up if the project size and/or quality warrant taking such a precaution. The following is one example of
how a mock-up on a large project might be specified. When deciding on the extent of the mock-up, consider all the
major different types of painting on the project.

OO w>

Finish surfaces for verification of products, colors, & sheens

Finish area designated by Architect

Provide samples that designate prime & finish coats

Do not proceed with remaining work until the Architect approves the mock-up samples

DELIVERY, STORAGE, AND HANDLING

Delivery: Deliver manufacturer's unopened containers to the work site. Packaging shall bear the manufacturer’s
name, label, and the following list of information:

Product name, and type (description)
Application & use instructions
Surface preparation

VOC content

Environmental issues

Batch date

Color number

~NOo OB W N -

Storage: Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

Store materials in an area that is within the acceptable temperature range, per manufacturer’s instructions. Protect
from freezing.

Handling: Maintain a clean, dry storage area, to prevent contamination or damage to the coatings.
PROJECT CONDITIONS
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by

manufacturer for optimum results. Do not apply coatings under environmental conditions outside manufacturer's
absolute limits.

PART 2 - PRODUCTS

2.01

MANUFACTURERS

Acceptable Manufacturer:
The Sherwin-Williams Company
101 Prospect Avenue NW
Cleveland, OH 44115
Tel: (800) 321-8194
Fax: (216) 566-1392
www.sherwin-williams.com

Substitutions: Requests for substitutions will be considered in accordance with provisions of Section 016000
Product Requirements.

INTERIOR FINISHES
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When submitting request for substitution, provide complete product data specified above under Submittals, for
each substitute product.

2.02 APPLICATIONS/SCOPE

A Use this article to define the scope of painting if not fully defined in a Finish Schedule or on the drawings. This
article must be carefully edited to reflect the surfaces actually found on the project. In some cases, it may be
enough to use the first paragraph that says, in effect, "paint everything" along with a list of items not to paint,
without exhaustively defining all the different surfaces and items that must be painted.

B  Ifthe project involves repainting some but not all existing painted surfaces, be sure to indicated the extent of the
repainting.

C  The descriptions of each system can also be used to further refine the definition of what is to be painted, stained,
or clear finished.

D  Surfaces To Be Coated:
Wood - Walls, Ceilings, Doors, Trim, Cabinet Work, etc.

Wood - Floors-Painted, Stained, Vamished
Drywall- Walls, Ceilings, Gypsum Board, Wood Pulp Board, Plaster Board, etc

2.03 SCHEDULE

A WOOD- (Walls, Ceilings, Doors, Trim, Cabinet Work, Partitions, Frames [Including Oak, Birch, Poplar, Southern
Pine, Douglas Fir, Cedar, Redwood,))

1. Epoxy System (Water Base & Varnished)
a. Gloss Finish

1st Coat: S-W PrepRite® Wall & Wood Oil Primer/Undercoater, B49
(4 mils wet, 2 mils dry)

2nd Coat: S-W Water Based Catalyzed Epoxy, B70/B60V15 Series

3rd Coat: S-W Water Based Catalyzed Epoxy, B70/B60V15 Series
(2.5-3 mils dry per coat)

b. Semi-Gloss Finish
1st Coat: S-W PrepRite® Wall & Wood Oil Primer/Undercoater, B49
(4 mils wet, 2 mils dry)
2nd Coat: S-W Water Based Catalyzed Epoxy, B70/B60V25 Series
3rd Coat: S-W Water Based Catalyzed Epoxy, B70/B60V25 Series
(2.5-3 mils dry per coat)

B. WOOD  (Floors-Painted, Stained, Varnished)
1. Acrylic System
a. Semi-Gloss Finish

1st Coat: S-W ArmorSeal® Tread-Plex Primer, BOOW110
(4.7 mils wet, 2 mils dry)
2nd Coat: S-W ArmorSeal® Tread-Plex Floor Coating, B0 Series
3rd Coat: S-W ArmorSeal® Tread-Plex Floor Coating, B0 Series
(1.5-2 mils dry per coat)
2. Styrenated Acrylic System

INTERIOR FINISHES
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2.04

2.05

a. Gloss Finish
1st Coat: S-W High Performance Floor Enamel, A32 Series
2nd Coat: S-W High Performance Floor Enamel, A32 Series
(4 mils wet, 1.4 mils dry per coat)
Epoxy Systems (solvent base)
a. Gloss Finish
1st Coat: S-W Tile-Clad® HS Epoxy, B62WZ100 Series
2nd Coat: S-W Tile-Clad® HS Epoxy, B62WZ100 Series
(2.5-4 mils dry per coat)

DRYWALL (Walls, Ceilings, Gypsum Board, Wood Pulp Board, Plaster Board, efc.)

Latex Systems
e. Flat Finish
1st Coat: S-W PrepRite® 200 Latex Primer, B28W200
(4 mils wet, 1.2 mils dry)
2nd Coat: S-W ProMar® 200 Latex Flat, B30W200 Series
3rd Coat: S-W ProMar® 200 Latex Flat, B30W200 Series
(4 mils wet, 1.4 mils dry per coat)

Low Odor - Low VOC Finish
1st Coat: S-W Harmony® Low Odor Interior Latex Primer, B11W900
(4 mils wet, 1.3 mils dry per coat)
2nd Coat: S-W Harmony® Low Odor Interior Latex Flat, B5 Series
3rd Coat: S-W Harmony® Low Odor Interior Latex Flat, B5 Series
(4 mils wet, 1.6 mils dry per coat)

MATERIALS - GENERAL REQUIREMENTS

Paints and Coatings - General:

1 Unless otherwise indicated, provide factory-mixed coatings. When required, mix coatings to correct
consistency in accordance with manufacturer's instructions before application. Do not reduce, thin, or dilute
coatings or add materials to coatings unless such procedure is specifically described in manufacturer's
product instructions.

2 Foropaque finishes, tint each coat including primer coat and intermediate coats, one-half shade lighter than
succeeding coat, with final finish coat as base color.

Primers:
1 Where the manufacturer offers options on primers for a particular substrate, use primer categorized as "best"
by the manufacturer.

ACCESSORIES
Coating Application Accessories:

1 Provide all primers, sealers, cleaning agents, cleaning cloths, sanding materials, and clean-up materials
required, per manufacturer’s specifications.

PART 3 - EXECUTION

INTERIOR FINISHES
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3.01

3.02

EXAMINATION
Do not begin application of coatings until substrates have been properly prepared. Notify Architect of
unsatisfactory conditions before proceeding.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation
before proceeding.

Proceed with work only after conditions have been corrected and approved by all parties, otherwise application of
coatings will be considered as an acceptance of surface conditions.

SURFACE PREPARATION

Proper product selection, surface preparation, and application affect coating performance. Coating integrity and
service life will be reduced because of improperly prepared surfaces. Selection and implementation of proper
surface preparation ensures coating adhesion to the substrate and prolongs the service life of the coating system.

Selection of the proper method of surface preparation depends on the substrate, the environment, and the
expected service life of the coating system. Economics, surface contamination, and the effect on the substrate will
also influence the selection of surface preparation methods.

The surface must be dry and in sound condition. Remove oil, dust, dirt, loose rust, peeling paint or other
contamination to ensure good adhesion.

Remove mildew before painting by washing with a solution of 1 part liquid household bleach and 3 parts of warm
water. Apply the solution and scrub the mildewed area. Allow the solution to remain on the surface for 10 minutes.
Rinse thoroughly with clean water and allow the surface to dry 48 hours before painting. Wear protective glasses
or goggles, waterproof gloves, and protective clothing. Quickly wash off any of the mixture that comes in contact
with your skin. Do not add detergents or ammonia to the bleach/water solution.

No exterior painting should be done immediately after a rain, during foggy weather, when rain is predicted, or
when the temperature is below 50°F unless the specified product is designed for the marginal conditions.

Methods

1 Drywall—Interior
Must be clean and dry. All nail heads must be set and spackled. Joints must be taped and covered with a
joint compound. Spackled nail heads and tape joints must be sanded smooth and all dust removed prior to
painting.

2 Solvent Cleaning, SSPC-SP1
Solvent cleaning is a method for removing all visible oil, grease, soil, drawing and cutting compounds, and
other soluble contaminants. Solvent cleaning does not remove rust or mill scale. Change rags and cleaning
solution frequently so that deposits of oil and grease are not spread over additional areas in the cleaning
process. Be sure to allow adequate ventilation.

3 Hand Tool Cleaning, SSPC-SP2
Hand Tool Cleaning removes all loose mill scale, loose rust, and other detrimental foreign matter. It is not
intended that adherent mill scale, rust, and paint be removed by this process. Before hand tool cleaning,
remove visible oil, grease, soluble welding residues, and salts by the methods outlined in SSPC-SP1.

4 Power Tool Cleaning, SSPC-SP3

INTERIOR FINISHES
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3.03

3.04

Power Tool Cleaning removes all loose mill scale, loose rust, and other detrimental foreign matter. It is not
intended that adherent mill scale, rust, and paint be removed by this process. Before power tool cleaning,
remove visible oil, grease, soluble welding residues, and salts by the methods outlined in SSPC-SP1.

5 Vinyl Siding, Architectural Plastics, and Fiberglass
Clean thoroughly by scrubbing with a warm, soapy water solution. Rinse thoroughly. Do not paint vinyl siding
with any color darker than the original color, unless the product and color are designed for such use. Painting
with darker colors may cause siding to warp.

6 Wood
Must be clean and dry. Prime and paint as soon as possible. Knots and pitch streaks must be scraped,
sanded, and spot primed before a full priming coat is applied. Patch all nail holes and imperfections with a
wood filler or putty and sand smooth.

WARNING! Removal of old paint by sanding, scraping or other means may generate dust

or fumes that contain lead. Exposure to lead dust or fumes may cause brain damage or
other adverse health effects, especially in children or pregnant women. Controlling exposure
to lead or other hazardous substances requires the use of proper protective equipment, such
as a properly fitted respirator (NIOSH approved) and proper containment and cleanup.

For more information, call the National Lead Information Center at 1-800-424-LEAD (in US)
or contact your local health authority.

INSTALLATION

Apply all coatings and materials with manufacture specifications in mind. Mix and thin coatings according to
manufacture recommendation.

Do not apply to wet or damp surfaces.

1 Wait at least 30 days before applying to new concrete or masonry. Or follow manufacturer’s procedures to
apply appropriate coatings prior to 30 days.

2 Testnew concrete for moisture content.

3 Wait until wood is fully dry after rain , fog or dew.

Apply coatings using methods recommended by manufacturer.

Uniformly apply coatings without runs, drips, or sags, without brush marks, and with consistent sheen.

Apply coatings at spreading rate required to achieve the manufacturers recommended dry film thickness.

Regardless of number of coats specified, apply as many coats as necessary for complete hide, and uniform
appearance.

Exterior Woodwork: If final painting must be delayed more than 2 weeks after installation of woodwork, apply
primer within 2 weeks and final coating within 2 weeks.

Inspection: The coated surface must be inspected and approved by the Architect or Engineer just prior to each
coat.

PROTECTION

Protect finished coatings from damage until completion of project.

INTERIOR FINISHES
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B Touch-up damaged coatings after substantial completion, following manufacturer's recommendation for touch up
or repair of damaged coatings. Repair any defects that will hinder the performance of the coatings.

END OF SECTION 09912

INTERIOR FINISHES
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SECTION 10800 — TOILET AND BATHROOM ACCESSORIES

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.1 SECTION INCLUDES

A Towel bars and holders.
B. Dispensers and waste baskets.
C. Toilet paper holders.

1.2 REFERENCES

A ASTM F 446 - Standard Consumer Safety Specification for Grab Bars and Accessories Installed in the
Bathing Area; 1985 (Reapproved 1999).

1.3 SUBMITTALS
A Submit under provisions of Section 01300.

B. Product Data: Manufacturer's standard catalog data for each product specified, including dimensions,
finish information, details of function, and mounting details.

C. Selection Samples: Manufacturer's standard color fans for selection of colors and finishes.

D. Verification Samples: Submit samples of each product specified, illustrating color and finish.
1. Approved samples will be returned to the Contractor and may be used in the project.

E. Shop Drawings:
1. Locate each specified unit in project.
2. Indicate mounting height of each unit.
3. Include anchoring and fastening details.

F. Installation Instructions: Manufacturer's printed installation instructions.

14 DELIVERY, STORAGE, AND HANDLING

A Comply with manufacturer's ordering instructions and lead time requirements to avoid construction
delays.
B. Store products in manufacturer's unopened packaging until ready for installation.

1.5 COORDINATION AND SEQUENCING
A Coordinate installation of blocking, bracing and backing to receive products of this section.

B. Supply installation templates, required reinforcing, and recessed anchorage devices in timely fashion to
installers of related work that will receive products of this section.

TOILET AND BATHROOM ACCESSORIES
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1.6 WARRANTY

A Provide manufacturer's standard replacement warranty against defects in materials and workmanship.

PART 2 PRODUCTS

2.1 MANUFACTURER'S
A. Acceptable Manufacturer:
Roca Sanitario, S.A.

Av. Diagonal, 513 08029 BARCELONA Teléfono: +34 93 366 1200 Fax : +34 93 419 4501
infosan@roca.net

B. Substitutions: Not permitted.
22 TOWEL BARS AND HOLDERS
A Basic Requirements: Comply with ASTM F 446.
B. Veranda Towel Holder, 500 mm; No. 81575300C
23 DISPENSERS AND WASTE BASKETS

A Soap Dispenser: Nylon, 8-3/16 inches (207 mm) by 2-15/16 (75 mm) diameter. Color as selected from
manufacturer's standard range. Capacity 16.9 oz (500ml).
1. No. 988.03.3.. (opaque white container/lid).
2. \Veranda Paper Towel Dispenser. Wall mounted. Color as selected from manufacturer's standard
range.

B. Rectangular Waste Basket: Container perforated metal, Nylon, 20-5/16 inches (515 mm) by 12 inches
(305 mm by 11-13/16 inches (300 mm). Free standing or wall mounted. Color as selected from
manufacturer's standard range.

24 SHELVES

A GRC prefabricated shelves.

PART 3 EXECUTION

3.1 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. Verify that prepared openings are sized and located in accordance with approved shop drawings. Verify
that blocking, reinforcement and anchoring devices are the correct type, have been located correctly, and
have been installed properly.

TOILET AND BATHROOM ACCESSORIES
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C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

32 PREPARATION
A Provide templates and rough-in measurements as required.
3.3 INSTALLATION

A. Install toilet and bath accessories in accordance with manufacturer's instructions. Installation shall be
plumb, level and rigidly anchored to substrate.

B. Locate accessories as indicated on the drawings and at heights that are in accordance with Americans
with Disabilities Act.

34 CLEANING

A Clean surfaces as required, following procedures and employing cleaning materials as recommended
by accessories manufacturer.

35 PROTECTION

A Protect installed products from damage by subsequent construction activities, until completion of
project.
B. Field repair of damaged product finishes is prohibited. Replace products that have been damaged by

subsequent construction activities.

3.6 SCHEDULES

END OF SECTION 10800

TOILET AND BATHROOM ACCESSORIES
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SECTION 11450- RESIDENTIAL APPLIANCES

PART 1- GENERAL

1.01 SECTION INCLUDES

A Residential appliances of the following types:
Refrigerators and freezers.

Cooking appliances.

Venting systems.

Microwave ovens.

Dishwashers.

Waste disposers

Clothes care.

Nookwh =~

1.02 RELATED SECTIONS
A Section 06400 - Architectural Millwork.

B. Section 06600 - Plastic Fabrications

1.03 REFERENCES

A ANSI A117.1 - Guidelines for Accessible and Useable Buildings and Facilities.
B. EPA - Energy Star Appliances.
C. Public Law 101-336 - Americans with Disabilities Act.

1.04 SUBMITTALS
A Submit under provisions of Section 01300.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
Model number and selected options for each appliance.

Preparation instructions and recommendations.

Storage and handling requirements and recommendations.

Installation methods.

List of maintenance parts.

ko=

C. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm)
square, representing actual product, color, and patterns.

1.05 QUALITY ASSURANCE

A Regulatory Requirements: Comply with referenced standards and the Americans with Disabilities Act
as applicable for fixtures for the disabled.

B. Energy Rating: Provide appliances with the EPA Energy Star label where applicable.
C. Coordinate rough-in requirements with adjacent construction. Coordinate components and fittings to
RESIDENTIAL APPLIANCES
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ensure compatible parts are installed.
1.06 DELIVERY, STORAGE, AND HANDLING
A Store products in manufacturer's unopened packaging until ready for installation.
1.07 PROJECT CONDITIONS

A Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended
by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

1.08 WARRANTY

A. Provide manufacturer's standard written warranty for each type of appliance specified.

PART 2- PRODUCTS

2.01 MANUFACTURERS
A Acceptable Manufacturer:

GE Appliances, which is located at: Appliance Park AP4-109 ; Louisville, KY 40225; Toll Free Tel: 800-626-2000;
Tel: 502-452-3346; Fax: 502-452-0620; Email: steven.anderson@appl.ge.com; Web: www.geappliances.com

Gaggenau USA | ovens and cooktops

5551 McFadden Ave., Huntington Beach, CA 92649; tel: 714 901 5360; fax: 714 901 0979; web:
www.gaggenau.com

B. Requests for substitutions will be considered in accordance with provisions of Section 01600.
2.02 APPLIANCES

A Refrigerators and Freezers:
1. Top-Freezer Refrigerators: GE Series, model no. GTH16BBSLWW
2. Appearance: White on white.

B.Cooking Appliances:
1. Cooktops: Gaggenau Modular Cooktop VC 230 glass ceramic cooktop
2. Appearance: Glass and aluminum

C.Venting Systems:
1. Ventilator: Gaggenau VL 051 telescopic swivel ventilation system
2. Appearance: Stainless steel

D.Microwave Ovens:
1. Microwave Ovens: Sharp, model no.230
2. Mounting: Free-standing.

RESIDENTIAL APPLIANCES
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E.Dishwashers:
1. Dishwashers: GE Built-In Dishwashers, Energy Star, model no. PDW8400JWW
2. Appearance: White on white.

F.Clothes Care:
1. Washers: GE Front-Loading Washers, model no. WBVH6240FWW
2. Dryers: GE Dryers, Front-Loading, Electric, model no. DBVH512EFWW
3. Appearance: White on white.

PART 3- EXECUTION

3.01

3.02

3.03

3.04

EXAMINATION

A. Do not begin installation until substrates have been properly prepared. Coordinate rough-in with appliance sizes
and utility requirements.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation
before proceeding.

PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the
substrate under the project conditions.

INSTALLATION

A. Assemble appliances and trim and install in accordance with manufacturer's instructions and the following:
1. Securely mount to substrate.
2. Install appliances plumb and level and in proper relationship to adjacent construction.
3. Connect appliances to building utility, supply and waste systems as applicable.
Test for proper operation and drainage. Adjust until proper operation is achieved.

PROTECTION
A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

3.05 APPLIANCE DATA SHEETS

A. Refer to the manufacturer's data sheets as attached to this Section for required features and additional
requirements.

END OF SECTION 11450

RESIDENTIAL APPLIANCES
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SECTION 13630- PHOTOVOLTAIC COLLECTORS

PART 1- GENERAL

RELATED DOCUMENTS: Drawings and general provisions of Contract Documents, including General and Supplementary
Conditions and Division 1 of the Specifications, apply to work of this Section.

1.01- SUMMARY

A. This Section includes photovoltaic collectors.

PART 2 - PRODUCTS

2.01-Photovoltaic Collectors
A. Photovoltaic Collectors are manufactured by SunPower Corporation. Phone: 1-877-786-0123, Email:
sales@sunpowercorp.com, Web: www.sunpowercorp.com
B. Model number SPR - 215 - BLK
C. Price per module: $3.92 per watt
2.02-System

A.  The system consists of a 35 photovoltaic panel array.

PHOTOVOLTAIC COLLECTORS
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

Piping materials and installation instructions common to most piping systems
Fittings

Insulation material for pipes

Supports and anchorages

Equipment installation requirements common to equipment sections

Sleeves

Escutcheons

Grout

O NG WND =

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct
shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces,
and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and
mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and
weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by building
occupants. Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions and physical
contact by building occupants but subject to outdoor ambient temperatures. Examples include installations
within unheated shelters

SUBMITTALS

Product Data: For the following:
1. Mechanical sleeve seals.
2. Fittings

3. Escutcheons.

Welding certificates.

QUALITY ASSURANCE

BASIC MECHANICAL MATERIALS AND METHODS
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A Copper Support Welding: Qualify processes and operators according to the pertinent regulations.

B. Copper Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:
Section IX, "Welding and Brazing Qualifications."

1. Certify that each welder has passed AWS qualification tests for welding processes involved and that
certification is current.

C. Electrical Characteristics for Mechanical Equipment: Equipment of higher electrical characteristics may be
furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit
breakers, and conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are specified,
equipment shall comply with requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.

B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

1.07 COORDINATION

A Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to
allow for mechanical installations.

B. Coordinate installation of required supporting devices and set sleeves in structural components as they are
constructed.

C. Coordinate requirements for access panels and doors for mechanical items requiring access that are concealed

behind finished surfaces. Access panels and doors are specified in Division 8 Section "Access Doors and
Frames."

PART 2 - PRODUCTS

2.01

2.02

2.03

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for
product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers
specified.

PIPE, TUBE, AND FITTINGS
Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining methods.
Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

BASIC MECHANICAL MATERIALS AND METHODS
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A Refer to individual Division 15 piping Sections for special joining materials not listed below.
B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer,
unless otherwise indicated.
D. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
E. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and
chemical analysis of steel pipe being welded.
F. Solvent Cements for Joining Plastic Piping when thread is not used:
1. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
2.04 DIELECTRIC FITTINGS
A Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-
neck end connections that match piping system materials.
B. Insulating Material: Suitable for system fluid, pressure, and temperature.
2,05 MECHANICAL SLEEVE SEALS
A Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe and
sleeve.
1. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing
elements. Include one for each sealing element.
2.06 SLEEVES
A Galvanized-Steel Sheet: minimum thickness; round tube closed with welded longitudinal joint.
B. Copper Pipe.
C. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping ring and
bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with set screws.
D. PVC Pipe: for piping that goes to the waste tank.
207 ESCUTCHEONS
A Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe,
tube, and insulation of insulated piping and an OD that completely covers opening.
208 GROUT
A Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics:  Post-hardening, volume-adjusting, non-staining, non-corrosive, nongaseous, and
recommended for interior and exterior applications.

BASIC MECHANICAL MATERIALS AND METHODS
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2. Design Mix: 28-day compressive strength.
Packaging: Premixed and factory packaged

PART 3 - EXECUTION

3.01

3.02

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 15 Sections specifying piping systems.
Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump
sizing, and other design considerations. Install piping as indicated unless deviations to layout are approved on

Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service
areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating pressure.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe
penetrations. Seal pipe penetrations with firestop materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections specifying piping
systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

BASIC MECHANICAL MATERIALS AND METHODS
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D. Soldered Joints: use permitted water flushable flux or lead-free solder alloy to join copper pipes.

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as
follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not
use pipe sections that have cracked or open welds.

F. Welded Joints: Construct joints according the required regulations.

G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install
gasket concentrically positioned. Use suitable lubricants on bolt threads.

H. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

3.03 PIPING CONNECTIONS

A Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping and smaller, adjacent to each valve and at final connection to each piece of
equipment.
3.04 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

B. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease
fittings to accessible locations.

C. Install equipment to allow right of way for piping installed at required slope.

3.05 GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other equipment base plates,
and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.

BASIC MECHANICAL MATERIALS AND METHODS
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END OF SECTION 15050
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SECTION 15060 - HANGERS AND SUPPORTS

PART 1 - GENERAL

1.01

A

1.02

1.03

1.05

1.06

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes hangers and supports for mechanical system piping and equipment.
DEFINITIONS

MSS: Manufacturers Standardization Society for the Valve and Fittings Industry.

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports.”
PERFORMANCE REQUIREMENTS

Design channel support systems for piping to support multiple pipes capable of supporting combined weight of
supported systems, system contents, and test water.

Design heavy-duty steel trapezes for piping to support multiple pipes capable of supporting combined weight of
supported systems, system contents, and test water.

SUBMITTALS

Product Data: For each type of pipe hanger, channel support system component, and thermal-hanger shield
insert indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer for multiple piping supports and
trapeze hangers. Include design calculations and indicate size and characteristics of components and
fabrication details.

QUALITY ASSURANCE

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Section IX,
"Welding and Brazing Qualifications."

Engineering Responsibility: Design and preparation of Shop Drawings and calculations for each multiple pipe

support, trapeze, and seismic restraint by a qualified professional engineer.

1. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in
jurisdiction where Project is located and who is experienced in providing engineering services of the
kind indicated. Engineering services are defined as those performed for installations of hangers and
supports that are similar to those indicated for this Project in material, design, and extent.

HANGERS AND SUPPORTS
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PART 2 - PRODUCTS

2.01

A

2.02

MANUFACTURED UNITS

Pipe Hangers, Supports, and Components: MSS SP-58, factory-fabricated components. Refer to "Hanger and

Support Applications" Article in Part 3 for where to use specific hanger and support types.

1. Galvanized, Metallic Coatings: For piping and equipment that will not have field-applied finish.

2. Nonmetallic Coatings: On attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

Channel Support Systems: MFMA-2, factory-fabricated components for field assembly.

1. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

2. Nonmetallic Coatings: On attachments for electrolytic protection where attachments are in direct
contact with copper tubing.

Thermal-Hanger Shield Inserts: minimum compressive-strength insulation, encased in sheet metal shield.

1. Material for Cold Piping: ASTM C 552, Type | cellular glass or water-repellent-treated, ASTM C 533,
Type | calcium silicate with vapor barrier.

2. Material for Cold Piping: ASTM C 552, Type | cellular glass with vapor barrier.

3. Material for Cold Piping: Water-repellent-treated, ASTM C 533, Type | calcium silicate with vapor
barrier.

4. Material for Hot Piping: ASTM C 552, Type | cellular glass or water-repellent-treated, ASTM C 533,
Type | calcium silicate.

5. Material for Hot Piping: ASTM C 552, Type | cellular glass.

6. Material for Hot Piping: Water-repellent-treated, ASTM C 533, Type | calcium silicate.

7. For Trapeze or Clamped System: Insert and shield cover entire circumference of pipe.

8. For Clevis or Band Hanger: Insert and shield cover lower 180 degrees of pipe.

9. Insert Length: Extend beyond sheet metal shield for piping operating below ambient air temperature.
MISCELLANEOUS MATERIALS

Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear capacities appropriate for
supported loads and building materials where used.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and galvanized.

PART 3 - EXECUTION

3.01

HANGER AND SUPPORT APPLICATIONS
Specific hanger requirements are specified in Sections specifying equipment and systems.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system
Specification Sections.

HANGERS AND SUPPORTS
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C. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system

Specification Sections, install the following types:

1. Adjustable Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated stationary
pipes.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of pipes, requiring insulation.

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, if little or no insulation is
required.

4. Pipe Hangers (MSS Type 5): For suspension of pipes, to allow off-center closure for hanger installation

before pipe erection.

5. Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated
stationary pipes.

6. Adjustable Steel Band Hangers (MSS Type 7): For suspension of noninsulated stationary pipes.

7. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary pipes.

8. Adjustable Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated stationary
pipes.

9. Split Pipe-Ring with or without Tumbuckle-Adjustment Hangers (MSS Type 11): For suspension of
noninsulated stationary pipes.

10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated
stationary pipes.

1. U-Bolts (MSS Type 24): For support of heavy pipe.

12. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

13.  Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes, if vertical
adjustment is required, with steel pipe base stanchion support and cast-iron floor flange.

14. Single Pipe Rolls (MSS Type 41): For suspension of pipes, from two rods if longitudinal movement
caused by expansion and contraction might occur.

15.  Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, from single rod if horizontal
movement caused by expansion and contraction might occur.

16. Complete Pipe Rolls (MSS Type 44): For support of pipes, if longitudinal movement caused by
expansion and contraction might occur but vertical adjustment is not necessary.

17. Pipe Roll and Plate Units (MSS Type 45): For support of pipes, if small horizontal movement caused by
expansion and contraction might occur and vertical adjustment is not necessary.

18.  Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, if vertical and lateral
adjustment during installation might be required in addition to expansion and contraction.

D. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Specification
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, if longer ends are
required for riser clamps.

E. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Specification
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to for heavy loads.
2. Steel Clevises (MSS Type 14): For piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
4. Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of building
attachments.

F. Building Attachments: Unless otherwise indicated and except as specified in piping system Specification
Sections, install the following types:

HANGERS AND SUPPORTS
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1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction to
attach to top flange of structural shape.

2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or
angles.

3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

4. C-Clamps (MSS Type 23): For structural shapes.

5. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.

6. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal

3.02

3.03

movement where head room is limited.

Saddles and Shields: Unless otherwise indicated and except as specified in piping system Specification

Sections, install the following types:

1. Protection Shields (MSS Type 40): Of length recommended by manufacturer to prevent crushing
insulation.

2. Thermal-Hanger Shield Inserts: For supporting insulated pipe, 360-degree insert of high-density,
minimum compressive-strength, water-repellent-treated calcium silicate or cellular-glass pipe insulation,
same thickness as adjoining insulation with vapor barrier and encased in 360-degree sheet metal shield.

HANGER AND SUPPORT INSTALLATION

Pipe Hanger and Support Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports,
clamps, and attachments as required to properly support piping from building structure.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops,

expansion bends, and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement
will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections
allowed by ASME B31.9, "Building Services Piping," is not exceeded.

Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp
sized to match OD of insert.
c. Do not exceed pipe stress limits according to ASME B31.9.

2. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall span arc

of 180 degrees.
3. Insert Material: Length at least as long as protective shield.
4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Grouting: Place grout under supports for equipment and make smooth bearing surface.

HANGERS AND SUPPORTS
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3.04 METAL FABRICATION

A Fit exposed connections together to form hairline joints. Field-weld connections that cannot be shop-welded
because of shipping size limitations.

B. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of
welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of
base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded

surfaces match adjacent contours.
3.05 ADJUSTING
A Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of

pipe.

END OF SECTION 15060
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SECTION 15140 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.01

A

1.02

SUMMARY

This Section includes domestic water piping from locations indicated to fixtures and equipment inside the
building.

SUBMITTALS

Water Samples: Specified in "Cleaning” Article in Part 3.

Field quality-control test reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances," and NSF 61,
"Drinking Water System Components-Health Effects; Sections 1 through 9," for combined fire-protection and

domestic water service piping to building.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic, potable domestic water
piping and components.

Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through 9," for potable
domestic water piping and components.

PART 2 - PRODUCTS

2.01

PIPING MATERIALS

Transition Couplings: Coupling or other manufactured fitting the same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.

Soft Copper Tube: water tube, annealed temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-
joint fittings. Furnish wrought-copper fittings if indicated.

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if required
to match piping.

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-
metal seating surfaces and solder-joint or threaded ends.

Hard Copper Tube: water tube, drawn temper.
1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, solder-
joint fittings. Furnish wrought-copper fittings if indicated.

DOMESTIC WATER PIPING
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2.02

A

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if required
to match piping.

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-
metal seating surfaces and solder-joint or threaded ends.

VALVES

Refer to Division 15 Section "Plumbing Specialties" for balancing and drain valves.

PART 3 - PRODUCTS

3.01

A

3.02

3.03

PIPING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications
below, unless otherwise indicated.

Flanges may be used on aboveground piping, unless otherwise indicated.

Domestic Water Piping: Use any of the following piping materials for each size range:

1. Hard copper tube,; copper pressure fittings; and soldered joints.

2. Hard copper tube, with grooved ends; copper grooved-end fittings; copper-tubing, keyed couplings; and
grooved joints.

Hard copper tube,; copper pressure fittings; and soldered joints.

Steel pipe; gray-iron, threaded fittings; and threaded joints.

Hard copper tube,; copper pressure fittings; and soldered joints.

CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

CPVC, Schedule 80 pipe; CPVC, Schedule 80 socket fittings; and solvent-cemented joints.

No oo

Nonpotable-Water Piping: Use any of the following piping materials for each size range:

PVC, Schedule 80 pipe; PVC, Schedule 80 threaded fittings; and threaded joints.

PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented joints.
Steel pipe; gray-iron, threaded fittings; and threaded joints.

PVC, Schedule 80 pipe; PVC, Schedule 80 threaded fittings; and threaded joints.

PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented joints.

ko=

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated, the following
requirements apply:

1. Shutoff Duty: Use bronze ball or gate valves for piping and smaller. Use cast-iron butterfly or gate
valves with flanged ends for piping and larger.
2. Throttling Duty: Use bronze ball or globe valves for piping and smaller. Use cast-iron butterfly valves

with flanged ends for piping and larger.
3. Hot-Water-Piping, Balancing Duty: Memory-stop balancing valves.
4. Drain Duty: Hose-end drain valves.
PVC ball, butterfly, and check valves may be used with PVC piping.

PIPING INSTALLATION

DOMESTIC WATER PIPING
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A Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation.

B. Extend domestic water service piping to exterior water distribution piping in sizes and locations indicated.

C. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through
foundation wall. Select number of interlocking rubber links required to make installation watertight. Refer to
Division 15 Section "Basic Mechanical Materials and Methods" for sleeves and mechanical sleeve seals.

D. Install wall penetration system at each service pipe penetration through foundation wall. Make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for wall penetration
systems.

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside building at
each domestic water service. Refer to Division 15 Section "Plumbing Specialties" for drain valves and strainers.

F. Install water-pressure regulators downstream from shutoff valves. Refer to Division 15 Section "Plumbing
Specialties" for water-pressure regulators.

G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

H. Fill water piping. Check components to determine that they are not air bound and that piping is full of water.

I Perform the following steps before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4 Remove plugs used during testing of piping and plugs used for temporary sealing of piping during
installation.

5. Remove and clean strainer screens. Close drain valves and replace drain plugs.

6. Remove filter cartridges from housings, and verify that cartridges are as specified for application where
used and that cartridges are clean and ready for use.

J. Check plumbing equipment and verify proper settings, adjustments, and operation. Do not operate water
heaters before filling with water.

K. Check plumbing specialties and verify proper settings, adjustments, and operation.

1. Water-Pressure Regulators: Set outlet pressure at maximum, unless otherwise indicated.

L. Energize pumps and verify proper operation.

3.04 JOINT CONSTRUCTION

A Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.

B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and
ASTM B 828 procedure, unless otherwise indicated.

3.05 ROUGHING-IN FOR WATER METERS
A Rough-in domestic water piping for water meter installation and install water meters according to utility

company's requirements. Water meters will be furnished by utility.

DOMESTIC WATER PIPING
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B.

3.06

3.07

3.08

Rough-in domestic water piping and install water meters according to utility company's requirements.

VALVE INSTALLATION

Install sectional valve close to water main on each branch and riser serving plumbing fixtures or equipment.
Use ball or gate valves for piping and smaller. Use butterfly or gate valves for piping and larger.

Install shutoff valve on each water supply to equipment and on each water supply to plumbing fixtures without
supply stops. Use ball or gate valves for piping and smaller. Use butterfly or gate valves for piping and larger.

Install drain valves for equipment, at base of each water riser, at low points in horizontal piping, and where
required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.

2. Install stop-and-waste drain valves where indicated.

Install balancing valve in each hot-water circulation return branch and discharge side of each pump and
circulator. Set balancing valves partly open to restrict but not stop flow. Use ball valves for piping and smaller
and butterfly valves for piping and larger. Refer to Division 15 Section "Plumbing Specialties" for balancing
valves.

Install calibrated balancing valves in each hot-water circulation return branch and discharge side of each pump
and circulator. Set calibrated balancing valves partly open to restrict but not stop flow. Refer to Division 15
Section "Plumbing Specialties” for calibrated balancing valves.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment and machines to allow service and maintenance.

Connect domestic water piping to exterior water service piping. Use transition fitting to join dissimilar piping
materials.

Connect domestic water piping to service piping with shutoff valve, and extend and connect to the following:

1. Booster Systems: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water supply and hot-water outlet piping in sizes indicated, but not smaller than
sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller than required
by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."

4. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment
connections. Provide shutoff valve and union for each connection. Use flanges instead of unions for
and larger.

FIELD QUALITY CONTROL

Inspect domestic water piping as follows:

1. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities
having jurisdiction.

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be

made. Perform tests specified below in presence of authorities having jurisdiction:

DOMESTIC WATER PIPING
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a. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after
roughing-in and before setting fixtures.
b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests

3.09

B.

C.

3.

4.

specified below and to ensure compliance with requirements.
Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make
required corrections and arrange for reinspection.
Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test domestic water piping as follows:

1.

Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or
repaired. If testing is performed in segments, submit separate report for each test, complete with
diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced domestic water piping until it
has been tested and approved. Expose work that was covered or concealed before it was tested.

3. Cap and subject piping to static water pressure of above operating pressure, without exceeding
pressure rating of piping system materials. Isolate test source and allow standing for four hours. Leaks
and loss in test pressure constitute defects that must be repaired.

4. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results
are obtained.

5. Prepare reports for tests and required corrective action.

CLEANING

Clean and disinfect potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing domestic water piping that have been altered, extended, or
repaired before using.
Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if methods are
not prescribed, procedures described in either AWWA C651 or AWWA C652 or as described below:
a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chlorine solution with at least of chlorine. Isolate
with valves and allow standing for 24 hours.
2) Fill system or part thereof with water/chlorine solution with at least of chlorine. Isolate
and allow standing for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from system after the
standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if

biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 15140
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SECTION 15150 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.01 SUMMARY

A This Section includes soil and waste, sanitary drainage and vent piping inside the building.

1.02 SUBMITTALS

A.  Field quality-control test reports.

1.03 QUALITY ASSURANCE

A Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping
components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for
plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-sewer" for plastic sewer

piping.

PART 2 - PRODUCTS

2.01 PIPING MATERIALS
A. Cast Iron Soil Pipe and Fittings: Used for pipe buried in or in contact with earth and for extension of pipe to a
distance of no more than 5 feet under building floor towards waste water tanks and interior waste and vent
piping above grade. Pipe shall be bell and spigot, modified hub, or plain end (no-hub) as required by selected
jointing method:
1. Material, (Pipe and Fittings): ASTM A74, C1SP1-301, Service Class.
2. Joints: Provide any one of the following types to suit pipe furnished.
a. Lead and oakum and caulked by hand.
b. Double seal, compression-type molded neoprene gasket. Gaskets shall suit class of pipe being
jointed.
c. Mechanical: Meet the requirements and criteria for pressure, leak, deflection and shear tests as
outlined in Factory Mutual No. 1680 for Class 1 couplings.
1)  Stainless steel clamp type coupling of electromeric sealing sleeve, ASTM C564 and a Series
300 stainless steel shield and clamp assembly. Sealing sleeve with center-stop to prevent contact
between pipes/fittings being joined shall be marked ASTM C564.

SANITARY WASTE AND VENT PIPING
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2) Cast Iron coupling with neoprene gasket and stainless steel bolts and nuts.

d.  Mechanical Grooved Couplings: Shall consist of ductile iron (ASTM A536, Grade 65-45-12), or
malleable iron (ASTM A47, Grade 32510) housings, a pressure responsive elastomeric gasket (ASTM
D2000), and steel track head bolts. Shall be for use on pipe and fittings grooved to the manufacturer's
specifications. Couplings and fittings to be of the same manufacturer.

B. Steel Pipe and Fittings: May be used for vent piping and storm water piping above grade.

1. Pipe Galvanized: ASTM A53, standard weight.
2. Fittings:

a. Soil, Waste and Drain Piping: Cast iron, ANSI B16.12, threaded, galvanized.

b. Sanitary and Exhaust Vent Piping: Malleable iron, ANSI B16.3, or cast iron, ANSI B16.4. All piping
shall be of the same kind. Couplings of vent piping may be standard couplings furnished with pipe.

c. Unions: Tucker connection or equivalent type throughout.

d. Mechanical Grooved Couplings: Shall consist of ductile iron (ASTM A536, Grade 65-45-12), or
malleable iron (ASTM A47, Grade 32510) housings, a pressure responsive elastomeric gasket (ASTM
D2000), and steel track head bolts. Shall be for use on pipe and fittings grooved to the manufacturer's
specifications. Couplings and fittings to be of the same manufacturer.

C. Polyvinyl Chloride (PVC): Schedule 40. Shall not be used where waste temperature may exceed 60°C
(140°F), such as mechanical equipment rooms, and kitchen, SPD, and sterilizer areas. PVC shall not be
used in waste risers due to higher noise than other specified material.

1. Pipe: Shall be manufactured from Type | normal impact resins in conformance with ASTM D2665 and
ASTM B16.12.
2. Fittings:

a. Solvent Welded Socket Type: Use solvent cement, ASTM D2564.

b. Threaded Type: Molded threads only. Use tape or lubricant specifically intended for use with PVC
plastic pipe.

2.2 CLEANOUTS

A. Same size as the pipe, up to 100 mm (4 inches). Cleanouts shall be easily accessible and shall be gastight
and watertight. Provide a minimum clearance of 600 mm (24 inches) for the rodding.

B. In Floors: Floor cleanouts shall have cast iron body and frame with square adjustable scoriated secured
nickel bronze top. Unit shall be vertically adjustable for a minimum of 50 mm (2 inches). Cleanouts shall
consist of "Y" fittings and 3 mm (1/8 inch) bends with brass or bronze screw plugs. Cleanouts in tile floors
shall be provided with square top covers recessed for tile insertion.

C. Provide cleanouts at or near the base of the vertical stacks with the cleanout plug located approximately 600
mm (24 inches) above the floor. If there are no fixtures installed on the lowest floor, the cleanout shall be
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installed at the base of the stack. Extend the cleanouts to the wall access cover. Cleanout shall consist of
sanitary tees. Furnish nickel-bronze square frame and stainless steel cover with minimum opening of 150 by
150 mm (6 by 6 inches) at each wall cleanout. Where the piping is concealed, a fixture trap or a fixture with
integral trap, readily removable without disturbing concealed roughing work, shall be accepted as a cleanout
equivalent providing the opening to be used as a cleanout opening is the size required by the NPHCC
National Standard Plumbing Code.

D. In horizontal runs above grade, cleanouts shall consist of cast brass tapered screw plug in fitting or
caulked/no hub cast iron ferrule. Plain end (no-hub) piping in interstitial space or above ceiling may use plain

end (no-hub) blind plug and clamp.

2.3 ROOF DRAINS AND CONNECTIONS

A. Roof Drains: Cast iron with clamping device for making watertight connection. Free openings through strainer
shall be twice area of drain outlet. Provide integral no-hub, soil pipe gasket or threaded outlet connection.
1. Flat Roofs: Beehive or dome shaped strainer with integral flange not less than 300 mm (12 inches) in
diameter. For insulated roofs, provide a roof drain with an adjustable drainage collar, which can be raised or
lowered to meet required insulation heights, sump receiver and deck clamp. Bottom section shall serve as
roof drain during construction before insulation is installed.
2. Canopy Roofs: Beehive or dome shaped strainer with the integral flange not larger than 200 mm (8
inches) in diameter. For insulated roof provide a roof drain with an adjustable drainage collar, which can be
raised or lowered to meet the required insulation heights, sump receiver and deck clamp. Bottom section
shall serve as roof drain during construction before insulation is installed.
3. Promenade Decks: Same as for canopy roofs, except decks shall have flat, round, loose, non-slip,
bronze grate set in square, non-slip, bronze frame.
4. Portico Roofs and Gutters: Horizontal angle type drain with flat bottom and horizontal outlet at the same
elevation as the pipe to which it is connected. Strainer shall be removable angle grate type.

B. Expansion Joints: Heavy cast iron with cast brass or copper expansion sleeve having smooth bearing
surface working freely against a packing ring held in place and under pressure of a bolted gland ring, forming
a water and air tight flexible joint. Asbestos packing is prohibited.

C. Downspout Nozzle: The nozzle fitting shall be of brass, unfinished, with internal pipe thread for connection to

downspout.

24 TRAPS
Provide on all sanitary branch waste connections from fixtures or equipment not provided with traps. Exposed
brass shall be polished brass chromium plated with nipple and set screw escutcheons. Concealed traps may be rough

cast brass or same material as pipe connected to. Slip joints not permitted on sewer side of trap. Traps shall
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correspond to fittings on cast iron soil pipe or steel pipe respectively, and size shall be as required by connected

service or fixture.

PART 3 - EXECUTION

3.01

PIPING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping pressure ratings may be used

in applications below, unless otherwise indicated.

Aboveground, Soil, Waste, and Vent Piping: Use any of the following piping materials for each size range:

1.

o B w DN

© ®» N o

1.
12.

Use hubless, cast-iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

b. Couplings: Heavy-duty, cast iron.

C. Couplings: Compact, stainless steel.

PVC pipe, PVC socket fittings, and solvent-cemented joints.

Cellular-core, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented joints.
Service class, cast-iron soil piping; gaskets; and gasketed joints.

Hubless, cast-iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

Stainless-steel piping, gaskets, and gasketed joints.

PVC pipe, PVC socket fittings, and solvent-cemented joints.

Cellular-core, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented joints.
Service class, cast-iron soil piping; gaskets; and gasketed joints.

Hubless, cast-iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

Use PVC pipe, PVC socket fittings, and solvent-cemented joints.

Cellular-core, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented joints.

Underground, Soil, Waste, and Vent Piping: Use any of the following piping materials for each size range:

1.

o w N

Hubless, cast-iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.

PVC pipe, PVC socket fittings, and solvent-cemented joints.

Cellular-core, PVC pipe; PVC socket fittings; and solvent-cemented joints.
Extra-Heavy class, cast-iron soil piping; gaskets; and gasketed joints.
Hubless, cast-iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 304, stainless steel.
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3.02

6. PVC pipe, PVC socket fittings, and solvent-cemented joints.

7. Cellular-core, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented joints.

8. Use cellular-core, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-cemented
joints.

9. Extra-Heavy class, cast-iron soil piping; gaskets; and gasketed joints.

10. Hubless, cast-iron soil piping and one of the following:
a. Couplings: Heavy-duty, Type 304, stainless steel.
1. PVC pipe, PVC socket fittings, and solvent-cemented joints.
12. Cellular-core, Schedule 40, PVC pipe; PVC socket fittings; and solvent-cemented joints.
13. Use cellular-core, Sewer and Drain Series, PVC pipe; PVC socket fittings; and solvent-cemented

joints.

PIPING INSTALLATION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation.

Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration
through foundation wall. ~Select number of interlocking rubber links required to make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves and

mechanical sleeve seals.

Install wall penetration system at each service pipe penetration through foundation wall. Make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for wall penetration

systems.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV,
"Installation of Cast Iron Soil Pipe and Fittings."
1. Encase underground piping with PE film according to ASTM A 674 or AWWA C105.

Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends,
and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if
change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and 1/8-bend
fittings if 2 fixtures are installed back to back or side by side with common drain pipe. Straight tees,
elbows, and crosses may be used on vent lines. Do not change direction of flow more than 90 degrees.
Use proper size of standard increasers and reducers if pipes of different sizes are connected. Reducing

size of drainage piping in direction of flow is prohibited.
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3.03

Lay buried building drainage piping beginning at low point of each system. Install frue to grades and
alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream. Install
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other

installation requirements. Maintain swab in piping and pull past each joint as completed.

Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise

indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping and smaller; 1 percent
downward in direction of flow for piping and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without

membrane waterproofing.

Install ABS soil and waste drainage and vent piping according to ASTM D 2661.
Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
Install underground PVC soil and waste drainage piping according to ASTM D 2321.

Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having

jurisdiction.
JOINT CONSTRUCTION
Refer to Division 15 Section "Basic Mechanical Materials and Methods " for basic piping joint construction.

Cast-lron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
1. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.

2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and
ASTM B 828 procedure, unless otherwise indicated.

PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.
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3.04 HANGER AND SUPPORT INSTALLATION
A Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices. Install the
following:
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:
a. and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than: MSS Type 43, adjustable roller hangers.
C. Longer Than, if indicated: MSS Type 489, spring cushion rolls.
3. Multiple, Straight, Horizontal Piping Runs or Longer: MSS Type 44, pipe rolls. Support pipe rolls
on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.
B. Install supports according to Division 15 Section "Hangers and Supports."
C. Support vertical piping and tubing at base and at each floor.
D. Install supports for vertical PVC piping every.
E. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.
3.05 CONNECTIONS
A Connect soil and waste piping to waste water tanks installed below the house. Use transition fitting to join
dissimilar piping materials.
B. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than required by
plumbing code. Refer to Division 15 Section "Plumbing Fixtures."

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not
smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not smaller than
required by plumbing code.

4. Equipment: Connect drainage piping as indicated. Provide shutoff valve, if indicated, and union

for each connection. Use flanges instead of unions for connections and larger.
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3.06 PROTECTION

A. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex

paint.

END OF SECTION 15150
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SECTION 15183 - REFRIGERANT PIPING

PART 1 - GENERAL

1.1

1.2

1.3

14

SUMMARY
This Section includes refrigerant piping used for air-conditioning applications.
SUBMITTALS

Product Data: For each type of valve and refrigerant piping specialty indicated. Include pressure drop, based on
manufacturer's test data, for thermostatic expansion valves, solenoid valves, and pressure-regulating valves.

Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, flow

capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall and floor

penetrations, and equipment connection details. Show interface and spatial relationship between piping and

equipment.

1. Refrigerant piping indicated is schematic only. Size piping and design the actual piping layout, including oil
traps, double risers, specialties, and pipe and tube sizes, to ensure proper operation and compliance with
warranties of connected equipment.

Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals specified in
Division 1.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code: Section IX;
"Welding and Brazing Qualifications."

UL Standard: Provide products complying with UL 207, "Refrigerant-Containing Components and Accessories, Non
electrical"; or UL 429, "Electrically Operated Valves."

COORDINATION

Coordinate layout and installation of refrigerant piping and suspension system components with other construction,
including light fixtures, HVAC equipment, fire-suppression-system components, and partition assemblies.

Coordinate pipe sleeve installations for foundation wall penetrations.
Coordinate installation of roof curbs, equipment supports, and roof penetrations.
Coordinate pipe sleeve installations for penetrations in exterior walls and floor assemblies.

Coordinate pipe fitting pressure classes with products specified in related Sections.
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PART 2 - PRODUCTS

2.1

22

23

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tube.

Annealed-Temper Copper Tube.

Wrought-Copper Fittings: ASME B16.22.

Wrought-Copper Unions: ASME B16.22.

Brazing Filler Metals: AWS A5.8, Classification BAg-1 (silver)

Flexible Connectors: 500-psig (3450-kPa) minimum operating pressure; seamless tin-bronze core, high-tensile
bronze-braid covering, and solder-joint end connections; dehydrated, pressure tested, minimum long

REFRIGERANTS

ASHRAE 34, R-410a: Tetrafluoroethane.

PART 3 - EXECUTION

3.1

3.2

PIPING APPLICATIONS

Aboveground, within Building: drawn-copper tubing.

PIPING INSTALLATION

Install refrigerant piping according to ASHRAE 15.

Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.

Arrange piping to allow inspection and service of compressor and other equipment. Install valves and specialties in
accessible locations to allow for service and inspection.

Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation
installation. Use sleeves through floors, walls, or ceilings, sized to permit installation of full-thickness insulation.

Belowground, install copper tubing in protective conduit. Vent conduit outdoors.
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M.

3.3

>

34

35

3.6

Install copper tubing in rigid or flexible conduit in locations where copper tubing will be exposed to mechanical injury.

Slope refrigerant piping as follows:
1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
2. Install horizontal suction lines with a uniform slope downward to compressor.
3. Install traps and double risers to entrain oil in vertical runs.
4. Liquid lines may be installed level.

Install bypass around moisture-liquid indicators in lines larger than.

Install unions to allow removal of solenoid valves, pressure-regulating valves, and expansion valves and at
connections to compressors and evaporators.

When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and
accessible internal parts of refrigerant specialties. Do not apply heat near expansion valve bulb.

Hanger, support, and anchor products are specified in Division 15 Section "Hangers and Supports."
Install the following pipe attachments:
1 Adjustable steel clevis hangers for individual horizontal runs less than long.
2 Roller hangers and spring hangers for individual horizontal runs or longer.
3. Pipe rollers for multiple horizontal runs or longer, supported by a trapeze.
4 Spring hangers to support vertical runs.
Support vertical runs at each floor.
PIPE JOINT CONSTRUCTION
Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide) during brazing to prevent scale formation.
FIELD QUALITY CONTROL
Test and inspect refrigerant piping according to ASME B31.5, Chapter VI.
1. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, and safety
devices from test pressure.
2. Test high- and low-pressure side piping of each system at not less than the lower of the design pressure or
the setting of pressure relief device protecting high and low side of system.
a. System shall maintain test pressure at the manifold gage throughout duration of test.
b. Fill system with nitrogen to raise a test pressure of or higher as required by authorities having

jurisdiction.
c. Remake leaking joints using new materials, and retest until satisfactory results are achieved.

CLEANING

Before installing copper tubing other than Type ACR, clean tubing and fittings with trichloroethylene.

Replace core of filter-dryer after system has been adjusted and design flow rates and pressures are established.
SYSTEM CHARGING

Charge system using the following procedures:
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Install core in filter-dryer after leak test but before evacuation.

2. Evacuate entire refrigerant system with a vacuum pump to a vacuum of. If vacuum holds for 12 hours, system
is ready for charging.

3. Break vacuum with refrigerant gas, allowing pressure to build up to.

4. Charge system with a new filter-dryer core in charging line. Provide full-operating charge.

END OF SECTION 15183
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SECTION 15430 - PLUMBING SPECIALTIES

PART 1 - GENERAL

1.1

1.2

1.3

14

SUMMARY

This Section includes the following plumbing specialties:
Backflow preventers.

Water regulators.

Trap seal primer valves.

Miscellaneous piping specialties.

Floor drains.

ko=

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing piping systems with following minimum working-
pressure ratings, unless otherwise indicated:

1. Domestic Water Piping: 125 psig

SUBMITTALS

Product Data: Include rated capacities and indicate materials, finishes, dimensions, required clearances, and

methods of assembly of components; and piping and wiring connections for the following:

Backflow preventers and water regulators.

Thermostatic water mixing valves and water tempering valves.

Water hammer arresters, air vents, and trap seal primer valves and systems.
Backwater valves, and floor drains.

oo~

Field quality-control test reports.

Operation and maintenance data for the following:

1. Backflow preventers and water regulators.

2. Thermostatic water mixing valves and water tempering valves.
3. Trap seal primer valves and systems.

4. Grease interceptors.

QUALITY ASSURANCE
Plumbing specialties shall bear label, stamp, or other markings of specified testing agency.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for piping materials and installation.

PLUMBING SPECIALTIES
15430 - 1



THE CELL- UNIVERSITY OF PUERTO RICO
SOLAR DECATHLON 2007

D.

NSF Compliance:
1.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water
piping components. Include marking "NSF-pw" on plastic potable-water piping and "NSF-dwv" on
plastic drain, waste, and vent piping.

Comply with NSF 61, "Drinking Water System Components--Health Effects, Sections 1 through 9," for
potable domestic water plumbing specialties.

PART 2 - PRODUCTS

2.1

22

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for
product selection:
1.

Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, the products specified.

2. Products: Subject to compliance with requirements, provide one of the products specified.

3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the manufacturers specified.

4. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers
specified.

BACKFLOW PREVENTERS

Available Manufacturers:

1. Ames Co., Inc.

2. B & K Industries, Inc.

3. Cla-Val Co.

4. CMB Industries, Inc.; Febco Backflow Preventers.

5. Conbraco Industries, Inc.

6. FLOMATIC Corp.

7. IMI Cash Valve.

8. Mueller Co.; Hersey Meters Div.

9. Sparco, Inc.

10.  Watts Industries, Inc.; Water Products Div.

11. Zurn Industries, Inc.; Wilkins Div.

General: ASSE standard, backflow preventers.
1.
2.

3.
4.
5.

NPS 2 and Smaller: Bronze body with threaded ends.

NPS 2 %2 and Larger: Bronze, cast-iron, steel, or stainless-steel body with flanged ends.

a. Interior Lining: AWWA C550 or FDA-approved, epoxy coating for backflow preventers having
cast-iron or steel body.

Interior Components: Corrosion-resistant materials.

Exterior Finish: Polished chrome plate if used in chrome-plated piping system.

Strainer: On inlet, if indicated.

Pipe-Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, with floating disc and atmospheric vent.

Intermediate Atmospheric-Vent Backflow Preventers: ASSE 1012, suitable for continuous pressure application.
Include inlet screen and two independent check valves with intermediate atmospheric vent.

PLUMBING SPECIALTIES
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23

24

Double-Check Backflow Prevention Assemblies: ASSE 1015, suitable for continuous pressure application.
Include shutoff valves on inlet and outlet, and strainer on inlet; and test cocks with two positive-seating check
valves.

1. Pressure Loss: maximum, through middle 1/3 of flow range.

Dual-Check-Valve-Type Backflow Preventers: ASSE 1024, suitable for continuous pressure application.
Include union inlet and two independent check valves.
1. Pressure Loss: maximum, through middle 1/3 of flow range.

Double-Check Detector Assembly Backflow Preventers: ASSE 1048, FMG approved or UL listed, and suitable
for continuous pressure application. Include outside screw and yoke gate valves on inlet and outlet, and
strainer on inlet. Include test cocks; two positive-seating check valves; and bypass with displacement-type
water meter, valves, and double-check backflow preventer.

1. Pressure Loss: maximum, through middle 1/3 of flow range.

WATER REGULATORS

Manufacturers:

Armstrong-Yoshitake, Inc.
BERMAD.

Cashco, Inc.

Cla-Val Co.

Conbraco Industries, Inc.
FLOMATIC Corp.

G A Industries, Inc.

Honeywell Braukmann.

. IMI Cash Valve.

0. Watts Industries, Inc.; Water Products Div.
1. Zurn Industries, Inc.; Wilkins Div.

el BB

General: ASSE 1003, water regulators, rated for initial working pressure of minimum. Include integral factory-
installed or separate field-installed, Y-pattern strainer.

1. and Smaller: Bronze body with threaded ends.
a. General-Duty Service: Single-seated, direct operated, unless otherwise indicated.
b. Booster Heater Water Supply: Single-seated, direct operated with integral bypass.

2. and Larger: Bronze or cast-iron body with flanged ends. Include AWWA C550 or FDA-approved,
interior epoxy coating for regulators with cast-iron body.

a. Type: Single-seated, direct operated.
b. Type: Pilot-operated, single- or double-seated, cast-iron-body main valve, with bronze-body
pilot valve.
3. Interior Components: Corrosion-resistant materials.
4. Exterior Finish: Polished chrome plate if used in chrome-plated piping system.

TRAP SEAL PRIMER VALVES

Supply-Type Trap Seal Primer Valves: ASSE 1018, water-supply-fed type, with the following characteristics:

1. Manufacturers:
a. E & S Valves.
b. Josam Co.

C. MIFAB Manufacturing, Inc.
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26

Precision Plumbing Products, Inc.

Smith, Jay R. Mfg. Co.

Tyler Pipe; Wade Div.

Watts Industries, Inc.; Drainage Products Div.

Watts Industries, Inc.; Water Products Div.

Zurn Industries, Inc.; Jonespec Div.

Zurn Industries, Inc.; Specification Drainage Operation.
Minimum working pressure.

Bronze body with atmospheric-vented drain chamber.

Inlet and Outlet Connections: threaded, union, or solder joint.
Gravity Drain Outlet Connection: threaded or solder joint.
Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.

ook wh

Drainage-Type Trap Seal Primer Valves: ASSE 1044, fixture-trap, waste-drainage-fed type, with the following
characteristics:

1. Manufacturers:
a. Smith, Jay R. Mfg. Co.

2. Chrome-plated, cast-brass, minimum, lavatory P-trap with minimum, trap makeup connection.

Trap Seal Primer System: Factory-fabricated, automatic-operation assembly for wall mounting with the
following:

1. Manufacturers:

a. Precision Plumbing Products, Inc.

Piping: copper, water tubing inlet and manifold with number of outlets as indicated.

Cabinet: Steel box with stainless-steel cover.

Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V ac power.

Water Hammer Arrester: ASSE 1010.

Vacuum Breaker: ASSE 1001.

ook wh

DRAIN VALVES

Hose-End Drain Valves: MSS SP-110, ball valve, rated for minimum CWP. Include two-piece, copper-alloy
body with standard port, chrome-plated brass ball, replaceable seats and seals, blowout-proof stem, and vinyl-
covered steel handle.

1. Inlet: Threaded or solder joint.

2. Outlet: Short-threaded nipple with ASME B1.20.7, garden-hose threads and cap.

Hose-End Drain Valve: MSS SP-80, gate valve, Class 125, ASTM B 62 bronze body, with threaded or solder-
joint inlet and ASME B1.20.7, garden-hose threads on outlet and cap. Hose bibbs are prohibited for this
application.

Stop-and-Waste Drain Valves: MSS SP-110, ball valve, rated for minimum CWP or MSS SP-80, Class 125,
gate valve; ASTM B 62 bronze body, with side drain outlet and cap.

MISCELLANEOUS PIPING SPECIALTIES

Water Hammer Arresters: ASSE 1010 or PDI-WH 201, metal-bellows type with pressurized metal cushioning
chamber. Sizes indicated are based on ASSE 1010 or PDI-WH 201, Sizes A through F.

PLUMBING SPECIALTIES
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B.

Hose Bibbs: Bronze body with replaceable seat disc complying with ASME A112.18.1M for compression-type
faucets. Include threaded or solder-joint inlet, of design suitable for pressure of at least; integral or field-
installed, nonremovable, drainable hose-connection vacuum breaker; and garden-hose threads complying with
ASME B1.20.7 on outlet.

1. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.

Finish for Service Areas: Chrome or nickel plated.

Finish for Finished Rooms: Chrome or nickel plated.

Operation for Equipment Rooms: Wheel handle or operating key.

Operation for Service Areas: Wheel handle.

Operation for Finished Rooms: Wheel handle.

Include operating key with each operating-key hose bibb.

Include integral wall flange with each chrome- or nickel-plated hose bibb.

® Nk wN

Air Vents: Float type for automatic air venting.

1. Bolted Construction: Bronze body with replaceable, corrosion-resistant metal float and stainless-steel
mechanism and seat; threaded minimum inlet; minimum pressure rating at; and threaded vent outlet.

2. Welded Construction: ~ Stainless-steel body with corrosion-resistant metal float, stainless-steel
mechanism and seat, threaded minimum inlet, minimum pressure rating, and threaded vent outlet.

Air-Admittance Valves: Plastic housing with mechanical-operation sealing diaphragm, designed to admit air into
drainage and vent piping and to prevent transmission of sewer gas into building.

1. Stack Vent Valve: ASSE 1050, designed for installation as terminal on soil, waste, and vent stacks,
instead of stack vent extending through roof, in.
2. Fixture Vent Valve: ASSE 1051, designed for installation on waste piping, instead of vent connection,

for single fixture, in.

Open Drains:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe
fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting, joined with
ASTM C 564, rubber gaskets.

Deep-Seal Traps: Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout
trap seal primer valve connection.

Floor-Drain Inlet Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal primer valve
connection.

Fixed Air-Gap Fittings: Manufactured cast-iron or bronze drainage fitting with semiopen top with threads or
device to secure drainage inlet piping in top and bottom spigot or threaded outlet larger than top inlet. Include
design complying with ASME A112.1.2 that will provide fixed air gap between installed inlet and outlet piping.

Stack Flashing Fittings:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof
membrane, and with threaded or hub top for extending vent pipe.

Vent Caps: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and set-
screws to secure to vent pipe.

Vent Terminals: Commercially manufactured, shop- or field-fabricated, frost-proof assembly constructed of
galvanized steel, copper, or lead-coated copper. Size to provide enclosed air space between outside of pipe
and inside of flashing collar extension, with counterflashing.

Downspout Boots: ASTM A 74, Service class, hub-and-spigot, cast-iron soil pipe.

PLUMBING SPECIALTIES
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M.

Conductor Nozzles: Bronze body with threaded inlet for connected conductor size, and bronze wall flange with
mounting holes.
1. Finish: Polished bronze.

PART 3 - EXECUTION

3.1

INSTALLATION
Refer to Section 15050 for piping joining materials, joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment

and water systems that may be sources of contamination. Comply with authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-
gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe
to floor drain. Locate air-gap device attached to or under backflow preventer. Simple air breaks are not
acceptable for this application.

3. Do not install bypass piping around backflow preventers.

Install pressure regulators with inlet and outlet shutoff valves and balance valve bypass. Install pressure gages
oninlet and outlet.

Install strainers on supply side of each control valve, pressure regulator, and solenoid valve.
Install draining-type ground and ground post hydrants with of crushed gravel around drain hole.
1. Set ground hydrants with box flush with grade.

2. Set post hydrants in concrete paving or in of concrete block at grade.

Install trap seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent and
connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.

Install backwater valves in building drain piping. For interior installation, provide cleanout deck plate flush with
floor and centered over backwater valve cover, and of adequate size to remove valve cover for servicing.

Install expansion joints on vertical risers, stacks, and conductors if indicated.

Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise
indicated:

1. Size same as drainage piping up to. Use for larger drainage piping unless larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 deg rees.

3. Locate at minimum intervals of for piping and smaller and for larger piping.

4. Locate at base of each vertical soil and waste stack.

Install cleanout deck plates with top flush with finished floor, for floor cleanouts for piping below floors.

Install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall, for
cleanouts located in concealed piping.

PLUMBING SPECIALTIES
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3.2

Install flashing flange and clamping device with each stack and cleanout passing through floors with waterproof
membrane.

Install vent flashing sleeves on stacks passing through roof. Secure over stack flashing according to
manufacturer's written instructions.

Install frost-proof vent caps on each vent pipe passing through roof. Maintain clearance between vent pipe and
roof substrate.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor,
unless otherwise indicated.

1. Position floor drains for easy access and maintenance.

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set with grates
depressed according to the following drainage area radii:
a. Radius, or Less: Equivalent to 1 percent slope, but not less than total depression.
b. Radius,: Equivalent to 1 percent slope.
c. Radius, or Larger: Equivalent to 1 percent slope, but not greater than total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.
Maintain integrity of waterproof membranes where penetrated.

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

Install interceptors, including trapping, venting, and flow-control fitting, according to authorities having
jurisdiction and with clear space for servicing.

1. Above-Floor Installation: Set unit with bottom resting on floor, unless otherwise indicated.

2. Flush with Floor Installation: Set unit and extension, if required, with cover flush with finished floor.

3. Recessed Floor Installation: Set unit in receiver housing having bottom or cradle supports, with receiver
housing cover flush with finished floor.

4. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet.

5. Coordinate oil-interceptor storage tank and gravity drain with Division 2 Section "Fuel-Oil Distribution."

Fasten wall-hanging plumbing specialties securely to supports attached to building substrate if supports are
specified and to building wall construction if no support is indicated.

Fasten recessed-type plumbing specialties to reinforcement built into walls.

Install wood-blocking reinforcement for wall-mounting and recessed-type plumbing specialties.

Install individual shutoff valve in each water supply to plumbing specialties. Use ball, gate, or globe valve if
specific valve is not indicated. Install shutoff valves in accessible locations. Refer to Division 15 Section

"Valves" for general-duty ball, butterfly, check, gate, and globe valves.

Install air vents at piping high points. Include ball, gate, or globe valve in inletand drain piping from outlet to
floor drain.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and
millwork. Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

CONNECTIONS

Install piping adjacent to equipment to allow service and maintenance.

PLUMBING SPECIALTIES
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B. Connect plumbing specialties and devices that require power according to Division 16 Sections.
C. Interceptor Connections: Connect piping, flow-control fittings, and accessories.
1. Grease Interceptors: Connect inlet and outlet to unit, and flow-control fitting and vent to unit inlet piping.
Install valve on outlet of automatic drawoff-type unit.
2. Grease Recovery Units: Connect inlet, outlet, and vent piping; controls; electric power; and factory-
furnished accessories to unit.
3. Oil Interceptors: Connect inlet, outlet, vent, and gravity drawoff piping to unit; flow-control fitting and
vent to unit inlet piping; and gravity drawoff and suction piping to oil storage tank.
4. Solids Interceptors: Connect inlet and outlet.
3.3 LABELING AND IDENTIFYING
A Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or near
each backflow preventer, trap seal primer system and grease interceptor.
1. Text: Distinguish among multiple units, inform operator of operational requirements, indicate safety and
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.
2. Refer to Section 15050 for nameplates and signs.
34 PROTECTION
A Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent

damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 15430
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SECTION 15671 - CONDENSING UNITS

PART 1- GENERAL

1.1

1.2

1.3

14

SUMMARY

This Section includes the following:
1. Air-cooled condensing units.

SUBMITTALS

Product Data: Include rated capacities; shipping, installed, and operating weights; dimensions; required

clearances; methods for assembling components; furnished specialties; accessories; and installation and

startup instructions for each model indicated.

Field Test Reports: Indicate and interpret test results for compliance with performance requirements.

Maintenance Data: For each condensing unit to include in the maintenance manuals specified in Division 1.

1. Include a parts list for each condensing unit, control, and accessory; troubleshooting maintenance
guide; and servicing and preventive maintenance procedures and schedule.

QUALITY ASSURANCE

Listing and Labeling: Provide electrically operated equipment specified in this Section that is listed and labeled.

Fabricate and label refrigeration system.

Comply with UL 303, "Refrigeration and Air-Conditioning Condensing and Compressor Units."

COORDINATION

Coordinate installation of roof curbs, equipment supports, and roof penetrations. Roof specialties are specified
in Division 7 Section "Roof Accessories."

PART 2- PRODUCTS

PART 2 -

2.1

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering condensing units
that may be incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide condensing units by one of the following:
1. Condensing Units, Air Cooled,:

a. Daikin Industries
2. Condensing Units, Air Cooled,:
a. Daikin Industries

CONDENSING UNITS
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22

23

CONDENSING UNITS, AIR COOLED,

Description:  Factory assembled and tested, air cooled; consisting of compressors, condenser coils, fans,
motors, refrigerant reservoirs, and operating controls.

Compressor: Hermetically sealed and isolated for vibration.
1. Motor: Include thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.

Condenser: Copper-tube, aluminums-fin coil.

Condenser Fan: Direct-drive, aluminum propeller fan; with permanently lubricated fan motor with thermal-
overload protection.

Accessories include the following:

Low-voltage thermostat and subbase to control condensing unit and evaporator fan.
Precharged and insulated suction and liquid tubing.

Low ambient kit to permit operation down to.

Crankcase heater.

Automatic reset timer to prevent compressor rapid cycle.

Polyethylene mounting base to provide a permanent foundation.

I o

Casing: Steel,; with removable panels for access to controls, weep holes for water drainage, and mounting
holes in base. Mount service valves, fittings, and gage ports on exterior of casing.

CONDENSING UNITS, AIR COOLED,

Description: Factory assembled and tested, air cooled; consisting of casing, compressors, condenser coils,
condenser fans and motors, and unit controls.

Compressor: Hermetic or semihermetic compressor designed for service with crankcase sight glass, crankcase
heater, and backseating service access valves on suction and discharge ports.

1. Capacity Control: Cylinder unloading.

2. Capacity Control: Hot-gas bypass.

Condenser: Seamless copper-tube, aluminum-fin coil, with separate and independent refrigeration circuit for
each compressor. Include liquid accumulator and subcooling circuit and backseating liquid-line service access
valve. Factory test coils at, then dehydrate by drawing a vacuum and fill with a holding charge of nitrogen.

Condenser Fans: Propeller-type discharge; Include the following:

Permanently lubricated ball-bearing motors.

Separate motor for each fan.

Motors with thermal-overload cutouts.

Dynamically and statically balanced fan assemblies.

Low Ambient Control: Factory-installed damper assembly, fan-speed control, or fan-cycling control.

ko=

Unit Casings: Designed for outdoor installation with weather protection for components and controls and with

removable panels for required access to compressors, controls, condenser fans, motors, and drives. Additional

features include the following:

1. Steel, galvanized or zinc coated, for exposed casing surfaces, treated and finished with manufacturer's
standard paint coating.

CONDENSING UNITS
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PART 3- EXECUTION

24

25

26

27

28

INSTALLATION
Install condensing units according to manufacturer's written instructions.

Install units level and plumb, firmly anchored in locations indicated; maintain manufacturer's recommended
clearances.

Install roof-mounted units on equipment supports specified in Division 7. Anchor unit to supports with
removable fasteners.

Install units on spring isolators specified in Division 15 Section "Mechanical Vibration Controls and Seismic
Restraints."

CONNECTIONS

Connect pre-charged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does not interfere with
access to unit. Install furnished accessories.

Connect refrigerant piping to air-cooled condensing units; maintain required access to unit. Install furnished
field-mounted accessories.

Connect refrigerant and condenser water piping to water-cooled condensing units. Maintain clear tube removal
space.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening
values.
FIELD QUALITY CONTROL

Leak Test: After installation, charge systems with refrigerant and oil and test for leaks. Repair leaks and
replace lost refrigerant and oil.

Operational Test: After electrical circuitry has been energized, start units to confirm proper operation, product
capability, and compliance with requirements.

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
Remove and replace malfunctioning units with new units and retest.

CLEANING

After completing system installation, including outlet fittings and devices, inspect exposed finish. Clean units to
remove dirt and construction debris and repair damaged finishes.

COMMISSIONING

Verify that units are installed and connected according to specifications.

CONDENSING UNITS
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B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
1. Inspect for physical damage to unit casing.
2. Verify that access doors move freely and are weather-tight.
3. Clean units and inspect for construction debris.
4. Check that all bolts and screws are tight.
5. Adjust vibration isolation and flexible connections.
6. Verify that controls are connected and operational.
C. Lubricate bearings on fans.
D. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
E. Adjust fan belts to proper alignment and tension.
F. Start unit according to manufacturer's written instructions.
1. Complete manufacturer's starting checklist.
G. Measure and record airflow over coils.
H. Check operation of condenser capacity control device.

I Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.

J. After startup and performance test, lubricate bearings and adjust belt tension.

END OF SECTION 15671

CONDENSING UNITS
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SECTION 15738 — SLIM-DUCT-BUILT-IN-SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

1.6

SUMMARY

This Section includes air-conditioning and heat pump units consisting of separate evaporator-fan and
compressor-condenser components. Units are designed for concealed mounting.

DEFINITIONS

Evaporator-Fan Unit: The part of the air-conditioning unit that contains a coil for cooling (heat rejection for
heating operation in heat pump units) and a fan to circulate air to conditioned space.

Compressor-Condenser Unit: The part of the air-conditioning unit that contains a refrigerant compressor and a
coil for condensing refrigerant (evaporator for heating operation in heat pump units).

SUBMITTALS

Product Data: Include rated capacities; shipping, installed, and operating weights; furnished specialties; and
accessories for each type of product indicated. Include performance data in terms of capacities, outlet
velocities, static pressures, sound power characteristics, motor requirements, and electrical characteristics.

Samples for Initial Selection: Manufacturer's color charts consisting of units of sections of units showing the full
range of colors available for units with factory-applied color finishes.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of units and are based on the
specific system indicated. Other manufacturers' systems with equal performance characteristics may be
considered.

COORDINATION

Coordinate size, location, and connection details with roof curbs, equipment supports, and roof penetrations
specified in Division 7 Section "Roof Accessories."

WARRANTY
General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner may
have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with,

other warranties made by Contractor under requirements of the Contract Documents.

Special Warranty: Written warranty, executed by manufacturer agreeing to repair or replace components of air-
conditioning units that fail in materials or workmanship within specified warranty period.

Warranty Period:
1. Compressor Warranty- Seven years

SLIM-DUCT-BUILT-IN -SYSTEM
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1.7

2. Parts Warranty- Five Years
3. Limited Labor Warranty- One year

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Filters: One set of filters for each unit.

2. Fan Belts: One set of belts for each unit.

PART 2 - PRODUCTS

2.1

22

23

MANUFACTURER

Available Manufacturer: Subject to compliance with requirements, manufacturer offering products that may be
incorporated into the Work include, but are not limited to, the following:

Manufacturer: Subject to compliance with requirements, provide products by one of the following:
1. Daikin

INSIDE ACOUSTIC TILE-MOUNTED, EVAPORATOR-FAN COMPONENTS
Cabinet: Enameled steel with removable panels on front and ends.
1. Insulation: Foil faced insulation %" thick 4Ib. dual density.

2. Drain Pans: 304 stainless steel, with connection for drain 11/16 7(OD); insulated.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with ARI210/240, and with
thermal-expansion valve.

Fan and Motor: Centrifugal fan; resiliently mounted.

AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS

Casing: Steel, finished with baked enamel, with removable panels for access to controls, weep holes for water
drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of
casing.

Compressor: Hermetically sealed with crankcase heater and mounted on vibration isolation. Compressor motor
shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.

1. Compressor Type: Scroll.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with ARI210/240, and with
liquid sub cooler R410A.

Fan: Aluminum-propeller type, directly connected to motor.
Motor: Permanently lubricated, with integral thermal-overload protection.

Mounting Base: Polyethylene.

SLIM-DUCT-BUILT-IN -SYSTEM
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24 ACCESSORIES
A Thermostat: Low voltage with sub base to control compressor and evaporator fan.
1. Inverter System
2. Unified On-Of/ Scheduled Timer
3. Liquid-crystal display indicating temperature, set-point temperature, time setting, operating mode, and
fan speed.

4. Fan-speed selection, including auto setting.

PART 3 - EXECUTION

3.1

3.2

3.3

INSTALLATION
Install units’ level and plumb.

Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to
building structure.

Install ground-mounted, compressor-condenser components; larger on each side than unit. Coordinate anchor
installation with the base, between three walls.

Install ground-mounted, compressor-condenser components on polyethylene mounting base.

Connect pre-charged refrigerant tubing to component's quick-connect fittings. Install tubing to allow access to
unit.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

Install piping adjacent to unit to allow service and maintenance, with a minimum of ten feet's long.

Unless otherwise indicated, connect piping with unions and shutoff valves to allow units to be disconnected
without draining piping. Refer to piping system Sections for specific valve and specialty arrangements.

Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening
values.
FIELD QUALITY CONTROL

Installation Inspection:  Engage a factory-authorized service representative to inspect field-assembled
components and equipment installation, including piping and electrical connections, and to prepare a written
report of inspection.

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.

SLIM-DUCT-BUILT-IN -SYSTEM
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C. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and
unit operation. Remove malfunctioning units, replace with new components, and retest.

D. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
34 COMMISSIONING
A Engage a factory-authorized service representative to perform startup service.

B. Verify that units are installed and connected according to the Contract Documents.

C. Lubricate bearings, adjust belt tension, and change filters.

D. Perform startup checks according to manufacturer's written instructions and do the following:
1. Fill out manufacturer's checklists.
2. Check for unobstructed airflow over coils.
3. Check operation of condenser capacity-control device.
4. Verify that vibration isolation devices and flexible connectors dampen vibration transmission to structure.
3.5 DEMONSTRATION
A Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate,
and maintain units.
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping,

troubleshooting, servicing, and maintaining units.
2. Review data in maintenance manuals. Refer to Division 1 Section "Contract Closeout."

3. Schedule training with Owner, through Architect, with at least seven days' advance notice.
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1

1.2

14

1.5

SUMMARY

This Section includes TAB to produce design objectives for the following:

1. Air Systems:

a. Constant-volume air systems.

HVAC equipment quantitative-performance settings.

Existing systems TAB.

Verifying that automatic control devices are functioning properly.
Reporting results of activities and procedures specified in this Section.

ok wh

SUBMITTALS

Strategies and Procedures Plan: Within 30 days from Contractor's Notice to Proceed, submit 4 copies of TAB
strategies and step-by-step procedures as specified in Part 3 "Preparation” Article. Include a complete set of
report forms intended for use on this Project.

Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on approved forms
certified by TAB firm.

Warranties specified in this Section.

QUALITY ASSURANCE

TAB Firm Qualifications: Engage a TAB firm certified by either AABC or NEBB.

Certification of TAB Reports: Certify TAB field data reports. This certification includes the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified and referenced in
this Specification.

TAB Report Forms: Use standard forms from SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing."

PROJECT CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate
with Owner during TAB operations to minimize conflicts with Owner's operations.

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion.
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

COORDINATION

Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC controls
installers, and other mechanics to operate HVAC systems and equipment to support and assist TAB activities.

TESTING, ADJUSTING AND BALANCING
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Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily
completed.

WARRANTY

National Project Performance Guarantee: Provide a guarantee on AABC's "National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that AABC will assist in completing
requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents. Guarantee
includes the following provisions:

Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist in completing
requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents. Guarantee
shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract Documents.

2. Systems are balanced to optimum performance capabilities within design and installation limits.

PART 2 - PRODUCTS

(Not Applicable)

PART 3 - EXECUTION

3.1

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover conditions in

systems' designs that may preclude proper TAB of systems and equipment.

1. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices,
balancing valves and fittings, and manual volume dampers, are required by the Contract Documents.
Verify that quantities and locations of these balancing devices are accessible and appropriate for
effective balancing and for efficient system and equipment operation.

Examine approved submittal data of HVAC systems and equipment.
Examine Project Record Documents described in Division 1 Section "Project Record Documents."

Examine design data, including HVAC system descriptions, statements of design assumptions for environmental
conditions and systems' output, and statements of philosophies and assumptions about HVAC system and
equipment controls.

Examine equipment performance data including fan and pump curves. Relate performance data to Project
conditions and requirements, including system effects that can create undesired or unpredicted conditions that
cause reduced capacities in all or part of a system. Calculate system effect factors to reduce performance
ratings of HVAC equipment when installed under conditions different from those presented when the equipment
was performance tested at the factory. To calculate system effects for air systems, use tables and charts found
in AMCA 201, "Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.
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3.2

Examine system and equipment installations to verify that they are complete and that testing, cleaning,
adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing devices, such as test ports,
gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume
dampers, are properly installed, and that their locations are accessible and appropriate for effective balancing
and for efficient system and equipment operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.

Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, belts are
aligned and tight, and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible and their controls
are connected and functioning.

Examine plenum ceilings used for supply air to verify that they are airtight. Verify that pipe penetrations and
other holes are sealed.

Examine strainers for clean screens and proper perforations.

Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
Examine heat-transfer coils for correct piping connections and for clean and straight fins.

Examine system pumps to ensure absence of entrained air in the suction piping.

Examine equipment for installation and for properly operating safety interlocks and controls.

Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended controller.

2. Dampers and valves are in the position indicated by the controller.

3. Integrity of valves and dampers for free and full operation and for tightness of fully closed and fully open
positions. This includes dampers in multizone units, mixing boxes, and variable-air-volume terminals.

4. Automatic modulating and shutoff valves, including two-way valves and three-way mixing and diverting

valves, are properly connected.

Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and cold walls.
Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract Documents.

Controller set points are set at indicated values.

Interlocked systems are operating.

0. Changeover from heating to cooling mode occurs according to indicated values.

S©eeNoO

Report deficiencies discovered before and during performance of TAB procedures. Observe and record system
reactions to changes in conditions. Record default set points if different from indicated values.

PREPARATION

Prepare a TAB plan that includes strategies and step-by-step procedures.

TESTING, ADJUSTING AND BALANCING
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Complete system readiness checks and prepare system readiness reports. Verify the following:

1. Permanent electrical power wiring is complete.

2. Hydronic systems are filled, clean, and free of air.

3. Automatic temperature-control systems are operational.

4. Equipment and duct access doors are securely closed.

5. Balance, smoke, and fire dampers are open.

6. Isolating and balancing valves are open and control valves are operational.

7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to
balancing devices is provided.

8. Windows and doors can be closed so indicated conditions for system operations can be met.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained in
SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent
necessary to allow adequate performance of procedures. After testing and balancing, close probe holes and
patch insulation with new materials identical to those removed. Restore vapor barrier and finish according to
insulation Specifications for this Project.

Mark equipment and balancing device settings with paint or other suitable, permanent identification material,
including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and
devices, to show final settings.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing
procedures. Crosscheck the summation of required outlet volumes with required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.
Determine the best locations in main and branch ducts for accurate duct airflow measurements.

Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air dampers,
through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.

Check for proper sealing of air duct system.

TESTING, ADJUSTING AND BALANCING
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3.6

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:
a. Measure outlet static pressure as far downstream from the fan as practicable and upstream
from restrictions in ducts such as elbows and fransitions.
b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible,
upstream from flexible connection and downstream from duct restrictions.
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the
fan.
2. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and
other air-handling and -treating equipment.
a. Simulate dirty filter operation and record the point at which maintenance personnel must change
filters.
3. Measure static pressures entering and leaving other devices such as sound traps, heat recovery
equipment, and air washers, under final balanced conditions.
4. Compare design data with installed conditions to determine variations in design static pressures versus

actual static pressures. Compare actual system effect factors with calculated system effect factors to
identify where variations occur. Recommend corrective action to align design and actual conditions.

5. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated speed. Make
required adjustments to pulley sizes, motor sizes, and electrical connections to accommodate fan-speed
changes.

6. Do not make fan-speed adjustments that result in motor overload. Consult equipment manufacturers

about fan-speed safety factors. Modulate dampers and measure fan-motor amperage to ensure that no
overload will occur. Measure amperage in full cooling, full heating, economizer, and any other operating
modes to determine the maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within

specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and adjust volume dampers
until the proper static pressure is achieved.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for
that zone.

2. Remeasure each submain and branch duct after all have been adjusted. Continue to adjust submain
and branch ducts to indicated airflows within specified tolerances.

Measure terminal outlets and inlets without making adjustments.
1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and
calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances of indicated
values. Make adjustments using volume dampers rather than extractors and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without
generating noise levels above the limitations prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:
1. Manufacturer, model, and serial numbers.
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3.7

3.8

39

Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

Nookwd

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying from minimum to
maximum. Test the manual bypass for the controller to prove proper operation. Record observations, including
controller manufacturer, model and serial numbers, and nameplate data.

PROCEDURES FOR CONDENSING UNITS
Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.
Record compressor data.

PROCEDURES FOR HEAT-TRANSFER COILS

Water Coils: Measure the following data for each coil:

Entering- and leaving-water temperature.

Water flow rate.

Water pressure drop.

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.

Air pressure drop.

No ok wh =~

Electric-Heating Coils: Measure the following data for each coil:

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Voltage and amperage input of each phase at full load and at each incremental stage.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

I o

Refrigerant Coils: Measure the following data for each coil:
Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

ko=

PROCEDURES FOR TEMPERATURE MEASUREMENTS

During TAB, report the need for adjustment in temperature regulation within the automatic temperature-control
system.

TESTING, ADJUSTING AND BALANCING
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3.10

3.1

3.12

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive eight-hour days,
in each separately controlled zone, to prove correctness of final temperature settings. Measure when the
building or zone is occupied.

Measure outside-air, wet- and dry-bulb temperatures.

TEMPERATURE-CONTROL VERIFICATION

Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would adversely affect control functions.
Record controller settings and note variances between set points and actual measurements.

Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

Check free travel and proper operation of control devices such as damper and valve operators.

Check the sequence of operation of control devices. Note air pressures and device positions and correlate with
airflow and water flow measurements. Note the speed of response to input changes.

Check the interaction of electrically operated switch transducers.
Check the interaction of interlock and lockout systems.
Check main control supply-air pressure and observe compressor and dryer operations.

Record voltages of power supply and controller output. Determine whether the system operates on a grounded
or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe operations.
TOLERANCES

Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 5 to plus 10 percent.
2. Air Outlets and Inlets: 0 to minus 10 percent.

3. Heating-Water Flow Rate: 0 to minus 10 percent.

4. Cooling-Water Flow Rate: 0 to minus 5 percent.

FINAL REPORT

General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in three-ring binder,
tabulated and divided into sections by tested and balanced systems.

Include a certification sheet in front of binder signed and sealed by the certified testing and balancing engineer.
1. Include a list of instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field report data, include the following:

1. Pump curves.
2. Fan curves.
3. Manufacturers' test data.

TESTING, ADJUSTING AND BALANCING
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3.13

4.
5.

Field test reports prepared by system and equipment installers.
Other information relative to equipment performance, but do not include Shop Drawings and Product
Data.

General Report Data: In addition to form titles and entries, include the following data in the final report, as

applicable:
1. Title page.
2. Name and address of TAB firm.
3. Project name.
4. Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of TAB firm who certifies the report.
10.  Table of Contents with the total number of pages defined for each section of the report. Number each
page in the report.
11. Summary of contents including the following:
a. Indicated versus final performance.
b. Notable characteristics of systems.
C. Description of system operation sequence if it varies from the Contract Documents.
12. Nomenclature sheets for each item of equipment.
13.  Data for terminal units, including manufacturer, type size, and fittings.
14.  Notes to explain why certain final data in the body of reports varies from indicated values.
15.  Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

Se "o a0 oo

System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system
with single-line diagram and include the following:

1.

No o s wN

Quantities of outside, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional testing and balancing to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter
conditions, perform additional testing, inspecting, and adjusting during near-peak summer and winter conditions.
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A Drawings, General and Supplementary Conditions are included in this Section.

1.02 SUMMARY
A This Section includes the following:

Raceways.

Building wire and connectors.

Supporting devices for electrical components.
Electrical identification.

Electricity-metering components.

Cutting and patching for electrical construction.
Touchup painting.

Nookkowdd~

1.03 DEFINITIONS
A EMT: Electrical metallic tubing.
B. FMC: Flexible metal conduit.
C. IMC: Intermediate metal conduit.
D. LFMC: Liquid tight flexible metal conduit.
E. RNC: Rigid nonmetallic conduit.

F. RMC: Rigid Metallic Conduit

1.04 SUBMITTALS

A Product Data: For electricity-metering equipment.
B. Shop Drawings: Dimensioned plans and sections or elevation layouts of electricity-metering equipment.
C. Field Test Reports: Indicate and interpret test results for compliance with performance requirements.

BASIC ELECTRICAL MATERIALS AND METHODS
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A

B.

1.05 QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing
agency acceptable to authorities having jurisdiction, and marked for intended use.

Comply with NFPA 70.

1.06 COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and arrange in building
structure during progress of construction to facilitate the electrical installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural components as they
are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow of the Work.
Coordinate installing large equipment requiring positioning before closing in the building.

Coordinate electrical service connections to components furnished by utility companies.

1. Coordinate installation and connection of exterior underground and overhead utilities and services, including
provision for electricity-metering components.
2. Comply with requirements of authorities having jurisdiction and of utility company providing electrical power

and other services.
Coordinate location of access panels and doors for electrical items that are concealed by finished surfaces.

Where electrical identification devices are applied to field-finished surfaces, coordinate installation of identification
devices with completion of finished surface.

Where electrical identification markings and devices will be concealed by acoustical ceilings and similar finishes,
coordinate installation of these items before ceiling installation.

PART 2 - PRODUCTS

2.01

RACEWAYS
EMT: ANSI C80.3, zinc-coated steel, with set-screw or compression fittings.
FMC: Zinc-coated steel.
IMC: ANSI C80.6, zinc-coated steel, with threaded fittings.
RNC: NEMA TC 2, Schedule 40 PVC, with NEMA TC3 fittings.
RMC: Rigid Metallic Conduit

Raceway Fittings: Specifically designed for the raceway type with which used.

BASIC ELECTRICAL MATERIALS AND METHODS
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2,02 CONDUCTORS

A. Conductors, No. 10 AWG and Smaller: Solid or stranded copper.

B. Conductors, Larger Than No. 10 AWG: Stranded copper.

C. Insulation: Thermoplastic, rated at 90 deg C minimum.

D. Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class suitable for service indicated.

203 SUPPORTING DEVICES

A Material: Structural Aluminum acceptable to authorities having jurisdiction.

B. Metal ltems for Use Outdoors or in Damp Locations.

C. Slotted-Steel Channel Supports: Flange edges turned toward web, and 9/16-inch- (14-mm-) diameter slotted holes at
a maximum of 2 inches (50 mm) o.c., in webs.

D. Slotted-Steel Channel Supports.

1. Channel Thickness: Selected to suit structural loading.
2. Fittings and Accessories: Products of the same manufacturer as channel supports.

E. Nonmetallic Channel and Angle Systems: Structural-grade, factory-formed, glass-fiber-resin channels and angles with
9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches (203 mm) o.c., in at least one surface.

1. Fittings and Accessories: Products of the same manufacturer as channels and angles.
2. Fittings and Accessory Materials: Same as channels and angles, except metal items may be stainless steel.

F. Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, threaded C-clamps with retainers,
ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-type hangers.

G. Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging
plug for nonarmored electrical cables in riser conduits. Plugs have number and size of conductor gripping holes as
required to suit individual risers. Body constructed of malleable-iron casting with hot-dip galvanized finish.

H. Expansion Anchors: Carbon-steel wedge or sleeve type.

I Toggle Bolts: Stainless Steel springhead type.

J. Powder-Driven Threaded Studs: Heat-treated steel.

2.04 ELECTRICAL IDENTIFICATION

A Identification Devices: A single type of identification product for each application category. Use colors prescribed by
ANSI A13.1, NFPA 70, and these Specifications.

B. Raceway and Cable Labels: Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and minimum

length of color field for each raceway and cable size.

BASIC ELECTRICAL MATERIALS AND METHODS
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1. Type: Pretensioned, wraparound plastic sleeves. Flexible, preprinted, color-coded, acrylic band sized to suit
the diameter of the item it identifies.
2. Type: Preprinted, flexible, self-adhesive, vinyl. Legend is overlaminated with a clear, weather- and
chemical-resistant coating.
3. Color: Black letters on orange background.
4. Legend: Indicates voltage.
C. Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl tape, not less than 1 inch wide
by 3 mils thick.
D. Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and letters.

E. Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding scheme.

F. Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine plastic laminate punched or drilled
for mechanical fasteners 1/16-inch minimum thickness for signs up to 20 sq. in. and 1/8-inch  minimum thickness for
larger sizes. Engraved legend in black letters on white background.

G. Interior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145. Preprinted, aluminum,
baked-enamel-finish signs, punched or drilled for mechanical fasteners, with colors, legend, and size appropriate to
the application.

H. Exterior Waming and Caution Signs: Comply with 29 CFR, Chapter XVII, Part1910.145. Weather-resistant,
nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch, galvanized-steel backing, with colors, legend,
and size appropriate to the application. 1/4-inch grommets in corners for mounting.

Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32 stainless-steel machine
screws with nuts and flat and lock washers.

2.05 TOUCHUP PAINT

A For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.

PART 3 - EXECUTION

3.01 ELECTRICAL EQUIPMENT INSTALLATION

A Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange and install
components and equipment to provide the maximum possible headroom.

B. Materials and Components: Install level, plumb, and parallel and perpendicular to other building systems and
components, unless otherwise indicated.

C. Equipment: Install to facilitate service, maintenance, and repair or replacement of components. Connect for ease of
disconnecting, with minimum interference with other installations.

D. Right of Way: Give to raceways and piping systems installed at a required slope.

BASIC ELECTRICAL MATERIALS AND METHODS
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A

B.

3.02 RACEWAY APPLICATION

3.03

3.04

Use the following raceways for outdoor installations:
1. Exposed: PVC.

2. Concealed: RNC.

3. Underground, Single Run: RNC.
Use the following raceways for indoor installations:
1. Exposed: RNC.

2. Concealed (Walls): EMT

3. Acoustic Roof: LFMC.

RACEWAY AND CABLE INSTALLATION

Conceal raceways and cables, unless otherwise indicated, within finished walls, ceilings, and floors.

Install raceways and cables at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Locate
horizontal raceway runs above water and steam piping.

Use temporary raceway caps to prevent foreign matter from entering.

Make conduit bends and offsets so ID is not reduced. Keep legs of bends in the same plane and straight legs of
offsets parallel, unless otherwise indicated.

Use raceway and cable fittings compatible with raceways and cables and suitable for use and location.

Install raceways embedded in slabs in middle third of slab thickness where practical, and leave at least 1-inch.

1. Install conduit larger than 1-inch trade size (DN27) parallel to or at right angles to main reinforcement.
Where conduit is at right angles to reinforcement, place conduit close to slab support.

2. Make bends in exposed parallel or banked runs from same centerline to make bends parallel. Use factory
elbows only where elbows can be installed parallel; otherwise, provide field bends for exposed parallel
raceways.

Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or monofilament plastic line with not less than
200-Ib tensile strength. Leave at least 12 inches (300 mm) of slack at each end of the pull wire.

Connect motors and equipment subject to vibration, noise transmission, or movement with a maximum of 72-inch
(1830-mm) flexible conduit. Install LFMC in wet or damp locations. Install separate ground conductor across flexible
connections.

Set floor boxes level and trim after installation to fit flush to finished floor surface.

WIRING METHODS FOR POWER, LIGHTING, AND CONTROL CIRCUITS
Feeders: Type THWN insulated conductors in raceway.

Branch Circuits: Type THHN insulated conductors in raceway.

BASIC ELECTRICAL MATERIALS AND METHODS
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3.05 WIRING INSTALLATION

A Install splices and taps that are compatible with conductor material and that possess equivalent or better mechanical
strength and insulation ratings than unspliced conductors.

B. Install wiring at outlets with at least 12 inches of slack conductor at each outlet.

C. Connect outlet and component connections to wiring systems and to ground. Tighten electrical connectors and
terminals, according to manufacturer's published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A.

3.06 ELECTRICAL SUPPORTING DEVICE APPLICATION

A Damp Locations and Outdoors: Structural Aluminum materials or nonmetallic, U-channel system components.

B. Dry Locations: Structural Aluminum materials.

C. Support Clamps for PVC Raceways: Click-type clamp system.

D. Selection of Supports: Comply with manufacturer's written instructions.

E. Strength of Supports: Adequate to carry present and future loads, times a safety factor of at least four; minimum of
200-Ib design load.

3.07 SUPPORT INSTALLATION

A Install support devices to securely and permanently fasten and support electrical components.

B. Install individual and multiple raceway hangers and riser clamps to support raceways. Provide U-bolts, clamps,
attachments, and other hardware necessary for hanger assemblies and for securing hanger rods and conduits.

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.

D. Size supports for multiple raceway installations so capacity can be increased by a 25 percent minimum in the future.

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or clamps.

F. Install 1/4-inch- diameter or larger threaded steel hanger rods, unless otherwise indicated.

G. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be used instead of malleable-
iron hangers for 1-1/2-inch (38-mm) and smaller raceways serving lighting and receptacle branch circuits above
suspended ceilings and for fastening raceways to slotted channel and angle supports.

H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is carried entirely by raceway
supports, with no weight load on raceway terminals.

I Simultaneously install vertical conductor supports with conductors.

J. Separately support cast boxes that are threaded to raceways and used for fixture support. Support sheet-metal boxes

directly from the building structure or by bar hangers. If bar hangers are used, attach bar to raceways on opposite
sides of the box and support the raceway with an approved fastener not more than 24 inches from the box.
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K.

A

Install metal channel racks for mounting cabinets, panel boards, disconnect switches, control enclosures, pull and
junction boxes, transformers, and other devices unless components are mounted directly to structural elements of
adequate strength.

Install sleeves for cable and raceways and walls unless core-drilled holes are used. Install sleeves for cable and
raceway penetrations and of all other fire-rated floor and wall assembilies.

Securely fasten electrical items and their supports to the building structure, unless otherwise indicated. Perform
fastening according to the manufacturer’s specifications.

3.08 IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewing without interference with operation and maintenance of equipment.

Coordinate names, abbreviations, colors, and other designations used for electrical identification with corresponding
designations indicated in the Contract Documents or required by codes and standards. Use consistent designations
throughout Project.

Self-Adhesive Identification Products: Clean surfaces before applying.
Identify raceways and cables with color banding as follows:

1. Bands: Pretensioned, snap-around, colored plastic sleeves or colored adhesive marking tape. Make each
color band 2 inches (51 mm) wide, completely encircling conduit, and place adjacent bands of two-color
markings in contact, side by side.

2. Band Locations: At changes in direction, at penetrations of walls and floors, at 50-foot (15-m) maximum
intervals in straight runs, and at 25-foot (8-m) maximum intervals in congested areas.

3. Colors: As follows:

a. Fire Alarm System: Red.
b. Control System: Green and yellow.

Tag and label circuits designated to be extended in the future. Identify source and circuit numbers in each cabinet,
pull and junction box, and outlet box. Color-coding may be used for voltage and phase identification.

Color-code 208/120-V system secondary service, feeder, and branch-circuit conductors throughout the secondary
electrical system as follows:

Phase A: Black.
Phase B: Red.
Neutral: White.
Ground: Green.

B~

FIELD QUALITY CONTROL

Inspect installed components for damage and faulty work, including the following:

1. Raceways.
2. Building wire and connectors.
3. Supporting devices for electrical components.

BASIC ELECTRICAL MATERIALS AND METHODS
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Electrical identification.

Electricity-metering components.

Electrical demolition.

Cutting and patching for electrical construction.
Touchup painting.

© NG

3.010 REFINISHING AND TOUCHUP PAINTING

A Refinish and touch up paint. Paint materials and application requirements are specified in Division 9 Section
"Painting."

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to suit the degree of
damage at each location.

2. Follow paint manufacturer's written instructions for surface preparation and for timing and application of
successive coats.

3. Repair damage to finishes with zinc-rich paint recommended by manufacturer.

4. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.

3.011 CLEANING AND PROTECTION

A On completion of installation, including outlets, fittings, and devices, inspect exposed finish. Remove burrs, dirt, paint
spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, and cabinets are without
damage or deterioration at time of Substantial Completion.

END OF SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings, general and supplementary conditions are included in this Section.

SUMMARY

This Section includes building wires and cables and associated connectors, splices, and terminations for wiring
systems rated 600 V and less.

DELIVERY, STORAGE, AND HANDLING

Deliver wires and cables according to NEMA WC 26.

COORDINATION
Coordinate layout and installation of cables with other installations.

Revise locations and elevations from those indicated, as required to suit field conditions and as approved by
Architect.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Wires and Cables:

a. General Electric
2. Connectors for Wires and Cables:
a. General Electric

CONDUCTORS AND CABLES
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22

23

BUILDING WIRES AND CABLES

UL-listed building wires and cables with conductor material, insulation type, cable construction, and rating as
specified respectively.

Rubber Insulation Material: Comply with NEMA WC 3.

Thermoplastic Insulation Material: Comply with NEMA WC 5.
Cross-Linked Polyethylene Insulation Material: Comply with NEMA WC 7.
Ethylene Propylene Rubber Insulation Material: Comply with NEMA WC 8.
Conductor Material: Copper.

Stranding: Solid conductor for No. 10 AWG and smaller; stranded conductor for larger than No. 10 AWG.

CONNECTORS AND SPLICES

UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and class for application
and service indicated. Comply with Project's installation requirements and as specified in Part 3 "Wire and
Insulation Applications" Article.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine raceways and building finishes receiving wires and cables for compliance with requirements for
installation tolerances and other conditions affecting performance of wires and cables. Do not proceed with
installation until unsatisfactory conditions have been corrected.

WIRE AND INSULATION APPLICATIONS

Feeders: Type THWN or RHH, in raceway.

Branch Circuits: Type THHN, in raceway.

Fire Alarm Circuits: Type THWN, in raceway.

INSTALLATION

Install wires and cables as indicated, according to manufacturer's written instructions and NECA's "Standard of
Installation."

CONDUCTORS AND CABLES
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34

35

Pull Conductors: Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling
tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage
cables or raceway.

Install exposed cables, parallel and perpendicular to surfaces of exposed structural members, and follow
surface contours where possible.

Support cables according to Division 16 Section "Basic Electrical Materials and Methods."
Seal around cables penetrating fire-rated elements according to Division 7 Section "Firestopping.”
Identify wires and cables according to Division 16 Section "Basic Electrical Materials and Methods."

Identify wires and cables according to Division 16 Section "Electrical Identification."

CONNECTIONS
Conductor Splices: Keep to minimum.

Install splices and tapes that possess equivalent or better mechanical strength and insulation ratings than
conductors being spliced.

Use splice and tap connectors compatible with conductor material.

Use oxide inhibitor in each splice and tap connector for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

Connect outlets and components to wiring and to ground as indicated and instructed by manufacturer.

Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

FIELD QUALITY CONTROL

Testing: On installation of wires and cables and before electrical circuitry has been energized, demonstrate
product capability and compliance with requirements.

1. Procedures: Perform each visual and mechanical inspection and electrical test stated in NETA ATS,
Section 7.3.1. Certify compliance with test parameters.

Correct malfunctioning conductors and cables at Project site, where possible, and retest to demonstrate
compliance; otherwise, remove and replace with new units and retest.

END OF SECTION 16120

CONDUCTORS AND CABLES
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this Section.

1.2 SUMMARY
A This Section includes receptacles, connectors, switches, and finish plates.
1.3 DEFINITIONS

A GFCI: Ground-fault circuit interrupter.

14 SUBMITTALS
A Product Data: For each product specified.
B. Shop Drawings: Legends for receptacles and switch plates.
C. Samples: For devices and device plates for color selection and evaluation of technical features.
D. Maintenance Data: For materials and products to include in maintenance manuals specified in Division 1.
1.5 QUALITY ASSURANCE
A Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a

testing agency acceptable to authorities having jurisdiction.
B. Comply with NEMA WD 1.

C. Comply with NFPA 70.

1.6 COORDINATION
A Receptacles for Owner-Furnished Equipment: Match plug configurations.

1. Cord and Plug Sets: Match equipment requirements.

WIRING DEVICES
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PART 2 - PRODUCTS

2.1

22

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Wiring Devices:
a. Bryant Electric, Inc.
b. GE Company; GE Wiring Devices.
c. Hubbell, Inc.; Wiring Devices Div.
d. Leviton Manufacturing Co., Inc.
e. Approved Equals
2. Wiring Devices for Hazardous (Classified) Locations:
a. Crouse-Hinds Electrical Co.; Distribution Equipment Div.

b. Appleton Electric Co.

3. Multioutlet Assemblies:
a. Airey-Thompson Co.
b. Wiremold.
4. Poke-through, Floor Service Outlets and Telephone/Power Poles:
a. Hubbell, Inc.; Wiring Devices Div.
b. Pass & Seymour/Legrand; Wiring Devices Div.
C. Square D Co.
d. Wiremold.
RECEPTACLES

Straight-Blade and Locking Receptacles: Heavy-Duty grade.

GFCI Receptacles: Feed-through type, with integral NEMA WD 6, Configuration 5-20R duplex receptacle arranged
to protect connected downstream receptacles on same circuit. Design units for installation in a 2-3/4-inch- deep
outlet box without an adapter.

Isolated-Ground Receptacles: Equipment grounding contacts connected only to the green grounding screw terminal
of the device with inherent electrical isolation from mounting strap.

1. Devices: Listed and labeled as isolated-ground receptacles.

WIRING DEVICES
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2. Isolation Method: Integral to receptacle construction and not dependent on removable parts.
2.3 PENDANT CORD/CONNECTOR DEVICES

24

25

26

Description: Matching, locking type, plug and receptacle body connector, NEMA WD 6, Configurations L5-20P and
L5-20R, Heavy-Duty grade.

1. Body: Nylon with screw-open cable-gripping jaws and provision for attaching external cable grip.
2. External Cable Grip: Woven wire-mesh type made of high-strength galvanized-steel wire strand, matched to
cable diameter, and with attachment provision designed for corresponding connector.

CORD AND PLUG SETS

Description: Match voltage and current ratings and number of conductors to requirements of equipment being
connected.

1. Cord: Rubber-insulated, stranded-copper conductors, with type SOW-A jacket. Green-insulated grounding
conductor, and equipment-rating ampacity plus a minimum of 30 percent.

2. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for connection.

SWITCHES

Snap Switches: Heavy-duty, quiet type.

Combination Switch and Receptacle: Both devices in a single gang unit with plaster ears and removable tab
connector that permit separate or common feed connection.

1. Switch: 20 A, 120/277-V ac.
2. Receptacle: NEMA WD 6, Configuration 5-20R.

Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on/off switches and audible and
electromagnetic noise filters.

1. Control: Continuously adjustable slide or, toggle, or rotary knob. Single-pole or three-way switch to suit
connections.
2. Incandescent Lamp Dimmers: Modular, 120 V, 60 Hz with continuously adjustable, toggle, or slide; single

pole with soft tap or other quiet switch; electromagnetic filter to eliminate noise, RF, and TV interference; and
5-inch wire connecting leads.

3. Fluorescent Lamp Dimmers: Modular; compatible with dimmer ballasts; trim potentiometer to adjust low-end
dimming; dimmer-ballast combination capable of consistent dimming to a maximum of 1 percent of full
brightness.

WALL PLATES
Single and combination types match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: As selected by architect.

WIRING DEVICES
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3. Material for Unfinished Spaces: Galvanized steel.
2.7 FLOOR SERVICE FITTINGS
A Type: Modular, flush-type, dual-service units suitable for wiring method used Bronze Trim.
28 POKE-THROUGH ASSEMBLIES
A Description: Factory-fabricated and -wired assembly of below-floor junction box unit with multichanneled, through-
floor raceway/firestop unit and detachable matching floor service-outlet assembly.
1. Size: Selected to fit nominal 3-inch cored holes in floor and matched to floor thickness.
2. Fire Rating: Unitis listed and labeled for fire rating of floor-ceiling assembly.
3. Closure Plug: Arranged to close unused 3-inch cored openings and reestablish fire rating of floor.
4. Wiring: Three No. 12 AWG power and ground conductors; one 75-ohm coaxial telephone/data cable; and
one four-pair, 75-ohm telephone/data cable.
29 FINISHES
A Color: To be selected by architect.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

Install devices and assemblies plumb and secure.

Install wall plates when painting is complete.

Install wall dimmers to achieve indicated rating after derating for ganging as instructed by manufacturer.
Do not share neutral conductor on load side of dimmers.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical, and grounding
terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

Protect devices and assemblies during painting.

Adjust locations at which floor service outlets and telephone/power service poles are installed to suit arrangement of
partitions and furnishings.

IDENTIFICATION

Comply with Division 16 Section "Basic Electrical Materials and Methods."

WIRING DEVICES
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1. Switches: Where two or more switches of different phase are ganged, provide box barrieers.
2. Receptacles: Identify panelboard and circuit number from which served. Use durable wire markers or tags

3.3

34

35

within outlet boxes.

CONNECTIONS
Connect wiring device grounding terminal to outlet box with bonding jumper.
Connect wiring device grounding terminal to branch-circuit equipment grounding conductor.

Isolated-Ground Receptacles: Connect to isolated-ground conductor routed to designated isolated equipment
ground terminal of electrical system.

Tighten electrical connectors and terminals according to manufacturers published torque-tightening values. If
manufacturers torque values are not indicated, use those specified in UL 486A and UL 486B.

FIELD QUALITY CONTROL

Test wiring devices for proper polarity and ground continuity. Operate each device at least six times.

Check TVSS receptacle indicating lights for normal indication.

Test GFCl operation with both local and remote fault simulations according to manufacturer's written instructions.

Replace damaged or defective components.

CLEANING

Internally clean devices, device outlet boxes, and enclosures. Replace stained or improperly painted wall plates or
devices.

END OF SECTION 16140

WIRING DEVICES
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SECTION 16246 — BATTERY EQUIPMENT

SPECIFICATIONS

Nominal Voltage (V) 12V
Capacity at C/100 265Ah
Capacity at C/20 225Ah
Weight 157 (71.2 kg)
Plate Alloy Lead Calcium
Posts Forged terminals & bushings
Container/Cover Polypropylene

Operating Temperature Range
-76°F (-60°C) — 140°F (60°C)

Charge Voltage @ 68°F (20°C)

Cycle 2.30-2.35VPC
Float 2.25-2.30 VPC
Vent Self-sealing (2 PSI operation)

Electrolyte Sulfuric acid thixotropic gel
Resistance 4.0 Milliohms (full charge)
Terminal SAE
Rt TAPER
e 578" MIN,

Rated non-spillable by ICAQ, IATA and DOT

Made in the U.S.A by East Penn Manufacturing

Valve-Regulated, Gelled-Electrolyle Batlery

DIMENSIONS

Length (mm) 20,75 (527 mm)
Width (mm) 11(279 mm)
Height (mm) 10 (254 mm)

»om

0

m

Gel Cycle Life vs Depth of Discharge at +25°C (77°F)
Based on BCI 2-hour Capacity

Lo »s 5 » m
Dot rage

Cycle Chart apphes tn a8 WK Gl tatlenes |except DAt cpche chartx 2
BO24BGET with 2 TET2M tarmirad and 8G210T oyche chant x .67)
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TECHNICAL MANUAL

Valve-Regulated Lead-Acid (VRLA):
Gelled Electrolyte (gel) and Absorbed Glass Mat (AGM) Batteries

EAST PENN Expertise and American Workmanship

Quality System Certified to 1SO 9007

Introduction

Valve-reguiated kead-acid (VRLA) technology encompasses both
qellad ectrolyte and absorbed glass mat (AGM) battenes. Both types
are valve-regulited and have sigrificant advanages over fooded lead -
acid products,

More than a decada ago, East Penn began building valve-regulated
battenes using tred and tree technology backed by more than

50 yaars axperience. East Pann's unigue computer-aided manufactur-
Ing expertise and vertical integration have created a product that is
recogrized as the highest quality, longest lived VRLA battery
available from any source.

East Penin's gaf and AGM battenes are manufactured 1o lough quality
standards, East Penn manutactures high power gel and AGM batteries
with excellert parformance and life,

Applications

VRLA battenes can be substitited in virtually ary fiooded lead acid
baltery application (in conjunction with well-reguiated charging), as
well as applcations where traditonal flooded batteries cannot be
usad. Because of their unique features and benafits, VRLA batleries
are particularty vl suited for

Deep Cycle, Deep Discharge Applications
+ Maring Trolling « Elactronics
+ Electric Vehicdles + Wheelchairs
+ Portable Power + Floor Scrubbers
+ Personned Carriers « Maring & RV House Power
+ Commerdcial Deap Cyde Applicatiors

Standby and Emergency Backup Applications
+ UPS (Uninternupted Power Systems)
« Emergency Lignting  « Computer Backup
« lelephonz Switching — « Willage Power

Unusual and Demanding Applications
« Ar-trarsposted Equipment

« Wel Emdronments
+ Diesal & 1.C.E. Starting

« Sailboats
» Golf Cars

+ Cahle TV
+ Solar Power

+ Raoe Cars
« Off-road Vehickes
» Marine & RV Starting

What is a gel battery?
A gel battery is a lead ackl electnc storage battery that:
« is saaded using special pressure valves and should never be
apenad.
« is completaly maintenance-free. *
= uses thixetropec gelled electrolyte
= uses a recombination reaction Lo prevent the escape of
hydrogen and oxygen gases normally lost in a floodad
lead-acid battery (particularly in deep cyde applications)

=I5 non-spillable, and therefore can be operated in virually any
postion However, upside-down installation is not recommended

* Conononions aus? O cesonquad and A D Should O chansed powidicaly

What is an AGM battery?

An AGM baltery is a lead-acid electric storage baltery that
15 sealed using spacd pressire vaves and should
never be openad,
Is completely mantenance. free,
hars all of its electrotyte absorbed in separators conssting
of a sponge like mass of matted glass fibers.
rses a recombimation reaction (o prevent the escape of
hydrogen and oxygen gases normally lost i a flooded
lead-acid battery {particufarly in deep cycle applications).
1s non-spillable, and theredore can ba operaied in vrtually
any position. However, uprside-dove installation is not
recommended

* Conmecnions mus B retorquad and Ve Baeres shoud Oe cloonsd pevaodscaly

How does a VRLA battery work?

A VRLA batteny 1S & “recombinent” battery, This mesns that the
oxygen normaly produced on the positive plates of all lead-acid
bittenes 15 absorbed by the negaive phate, This suppresses the
praduction of hydrogen at the nagative plate. Water (H.0) is
preduced nstead, retaning the marsture within the battery

It never needs watering, and should never be opened as this
would "porson” the battery wkh addiional oxygen from the air
Opening the battery wil void the warranty.

What are the differences between gel
batteries and absorbed glass mat
(AGM) batteries?

Both are recombinant battenes. Both are sesled valve-requisied
{SVR) - also called vahve-requlated lead-acid (VRLA). AGM batteries
and gel battenies are both considered “acid-stanwed ™. In a gel
battery, the elactrofyte does not flow like @ noemal liquid.

The ehectrolyte Nas the consistency and appearance of petroleun
jelly. Like gelled alectrolyte batteries, absorbed electrolyte batteries
e @50 consicered non-spulabile - all of the hquid electrobyte is
trappad in the sponge-like matted glass fiber separator matenial.

The “acid-starved™ condition of gel and AGM battenes protects
the plates during heavy deep-discharges. The gel battery s more
stanved, giving more protection to the plate: therefore, it is bettes
suited for super-deap discharge applications.

D 10 the physical propertios of the geled electrohte, qel battery
power declines faster than an AGM battery's as the temperature
drogrs bedow 32°F. AGM batteries excel for high curmen, high poswer
applications and in extremedy cold environments.

BATTERY EQUIPMENT
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What is the difference between VRLA Can our VRLA batteries be used as
batteries and traditional wet batteries? starting batteries as well?

\Wet battenes do not have speodl pressunzed sealing vens, &s they

do not work o the recombination penciple. They contain liquid

eectrolyte that can spill and cause corrosion if tipped o punctured,

Therefore, they are not air rarsportable without special containers.
They cannot be shipped via UPS or Parced Post o used near

sensilive electronic equipment. Thay can onfy be mnstalled "upright.”

\Wet battenes lose capadity and become permanently damaged if:
» leltin a discharged condition for ary kength of time (dwe 10

sufation). This is especially true of amtimony and hybeid types,

» continually over-discharged, due Lo active material shedding
This Is espacialy tree of automotive starting types,

QOur gel cells have riple the deep cycle life of wel cell antimony alloy

deap cydle battenss, due to our unigue design. The shelf ide of a

VRLA battary is seven limes highar than the shell life of a deep cycle

amimony battery,

How do VRLA batteries recharge?
Are there any special precautions?

\While aur VRLA batteries accept a charge extrernely well due 1o their

lows intemal resistance, any battery will be damaged by continual
under- of avarcharging. Capacity is reduced and life s shorened.

Ouercharging is especialy harmful to any VRLA battery because of
the sealed design. Overcharging dries out the electrolyte by driving
the oxygen and hydrogen ook of the battery through the pressure
relief valves. Parformance and #e are reduced.

If a battery & continually inderchargad, a pover-robbing bayer of
sulfate wall buikd up on the positive plate, which acts as a barrier
to recharging. Premature plate shadding can aso occur.
Performance is reducad and Me is shortened.

Therefore, it is eritical that a charger be used that limits voltage.
The charger must be temperatura-compensated 10 peevent under-

or overcharging dhe to ambient temperature changes, (See Charging

Voltage vs. Ambient Temperature chart on page 11.)

Important Charging Instructions
The warranty is void if improperly charged. Use a good constant
potenbd, temperatire-compensated, volage requlated charger,

Constant current chargers should never be used on VRLA batleries.

Can VRLA batteries be installed in
sealed battery boxes?

NO! Newver install any type of battery in a completely sealed

container. Although most of the noemal gasses (oxygen and hydro-

qen) produced in a VRUA battery val be recombined as described

above, and not escapa, oxygen and hydrogen will escape from the
battery in an overcharge condition (as is typecal of any type battery),

For safety’s sake, thase polentially explosyve gasses must ba allowed

to vent to the atmoesphere and must never be trapped n a sealed
battery box or tightly enclosed space!

Our VRLA battenies will work in SLI (Starting, Lighting and Ignition)
applications as kong s the charging voltage is requlated Lo the
appropriate vaues from the tables on page 11, Mary vehicle
requlators are et 10o high for gel batleries; therefore, the chargng

system may require adustment to proparty recharge a gef battery
for best performance and life,

AGM hatteries excel in low temperature, high current apphcations
such as cold waather Starting

What do the ratings and specifications
signify for this line?

Nl ratings are after 15 cycles and conform to BCI specifications.
CCA = Cold Cranking Amperes at 0°F (-17.8°C)

Cokd cranking amperes equal the number of amperes a new, fidly
charged battery will deliver al O°F (-17.8°C) for thinty seconds of
discharge and maintan at least 1.2 voits per cel (7.2 voks for a
12-vok ballery)

CA = Cranking Amperes at 32°F (0°C)
Same a5 above, lested o 32°F (0°C).

RC = Reserve Capacity at 80°F (27°C)

The reserve capacily is the time #1 minutes that a new, fully charged
battery can be continuously discharged at 25 amperes and maintan
A least 1.75 volts per cell {1005 volts for a 12-voll battery).

Minutes discharged at 50, 25, 15, 8 and 5 Amperes
Minutes dscharged is the time in minutes that a new, fully charged
battery will deliver & vanous cuments and mantan at keast 1.75
volts per cell. These are nominal o average ratngs

Ampere Hour Capacily at 20, 6, 3 and 1 Hour Rales

Ampare hour capacity is a unit of measure that is calcufated by
multiptying the current in amperes by the time in hours of discharge
1o 1.75 volts per cell. These are nominal or average ratings.

EXAMPLE

10 amperes for 20 hours (10 x 20) = 200 Ah & the 20-hour rale
8 amperes for 3 hours (B % 3) = 24 Ah @ the 3-hour rate
30 armperes for 1 hour (30 x 1) = 30 Ah & the 1-bour r2te

Therefore, If you have an application that requires a
draw of 17 amperes for 3 bours, you woukd need a 51
A battery (€ the 3 hour rate).. (17 x 3 = 51), However,
this is 100% of the capaaty of this 51 Ah battery.

Most system designs will specify a battery that will deliver a
minimum of twice the capacity required. This mearss the ballery
will discharge to 30% of its capacity. Using a 50% depth of
discharge (versus 80% or 100%) vall dramatically extend the life
of any battery. Therefore, when helping to specify a battery for a
system, choose a batlery with o least twice the capacily required
for best performance. If 50 Ah s required, specify at least 3 100 Ah
battery.

BATTERY EQUIPMENT
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CHART A

Independent Laboratory Testing BCI 2-Hour Life

Group Size "27" Balteries East Penn Gel and AGM vs. Competitor

This chart compares the cycles run until the battery capacity dropped to 505 of
the 15th cycle’s capacity {on discharges at the 2-hour rate to a 10.5-volt cutoff)
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CHART B
Charging Current vs.Charging Time

Shown is the current needed to charge a battery from 0% to 90% state of charge
in a given tme. Or time required to change a battery from 0% to 90% state

of charge at a given current. For example, to charge an 8GBD (curve H) to 90% in
3.5 hours, 100 amperes are requred; at 35 amperes, it would take 10 howrs
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CHART C
VRLA Battery Voltage During Constant Current Discharge
Voltage vs. Percent Discharged
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CHART D
Gel Percent Cycle Life vs. Recharge Voltage

This chart shows the effect on life of overcharging a gel battery.
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What are the features and benefits that
make East Penn’s VRLA batteries unique?

Easl Penn Expertise

East Penin builds VRLA batteries 1o the highest standards. Our maru-
factunng process features improved controls using state-of-the art
computars and the atest manufacturing technology and equipment.
Therefore, the VRLA batteries produced by East Penn consistently
meel the highest quality performance and Me standards,

Ultrapremium Sealing Valve

A critical feature of any VRLA battery, gelled or absorbad, is the quali-
ty of the sasling vave. Kot onky must the valve keep the cell pressur
ized and salely release excessive pressure and gas doe 1o overchiarg-
ing, but it must dso keep the cell from being contaminated by the
atmosphera, Oxygen contamiration will dscharge a VRLA battery
and eventually ruin the battery,

Our valves are UL recognized and 100% tested alter manufacturing.
The benedit is reliable performance and long life.

Spillproof and Leakproof

A maor advantage of VRLA battenies is their spdlproof and leakproof
feature. Howerver, all VRLA batleries are not created equal in their
degree of non-spillability. Some manufacturer's AGM batteries are
urevenly filled. Over-saturation of the separators leaves lquid akec-
trolyte that coukd spll. Under-saturation could lead to premature alure,
Some gels do not set proparly; they reman liquid and can leak or spill.

Our exclhisive gel dectrolyte 1s formulated, mixed and controlled to
assure proper “sal” inevery battery, East Penn's computes-conrolled
qgel mixing and filing equipment ensures homagenization of the mix.
This assures a gal battery that will not spl of leak. This feature allows
our gel cell to be operated in virtually any position. However, we do
not recommend an upside-down ofentation

The AGM filling process assures that each cell is saturated with the
maximun amount of electrolyta that can be haki by the separatoes,
without laaving excess electrolyte that coudd spil or leak.

Exclusive Gel Formula

The gelled dectrolyte s another crtical element in this type of battery,
Our gelled dectrolyte cortains sulfuric ackd, fumed silica, pure
demineralized, deonizad water, and a phosphonc ackd additive.

The phosphoric acid is a key reason that our baltenes deliver
dramatically longer cycle life than leading gel competitors and

3 timess longer cycle life than traditional wet calls.

Exclusive AGM Electrolyte

Our AGM electrolyte contans bigh purity sulluric ackd and absolutely
pure totally deminaraized, delonized water to increase hattery
parformance. Since the desigrs are “acid-slarved”™ 1o prolect the
plates from deep discharge, the acid concantration can drop to nearty
2000 during an extremely deep discharge, Substances that will not
dissolve in acid may become seluble when the concentration drops
this Jow. Upon recharge, thesa dissolved substances crystallize oul
of the electrobyte, potentially destroying the battery. Cur electralyte
premants thase avents.

Exclusive Computerized Gel Mixing

Proper gel mixing is critical to life and performance. Consistency in
mixing means consestent reliabality, We have designed and buit the
neviest, state-of-the-art gel battery manufactuning facility in the workd.
An exampie & our propeietany computenized gel mixing operation.,

Our exclusive formula is mixed wsing computer control in every stage
of the process. Computer control delivers superior consistency for
gel battery performance that is unequaled.

Our iemperature-controlled process and specially designid equip-
ment assure a homogenous gel. It is important to note that cur
SOpIpMent vass desiogned by our enginees specifically for g mexing, .
even down to the contour of the tank bottoms and feed pipe loca-
thorrs, No other batlery manufacturer has comparable equipment,

Multi-Staged Filling/Vacuuming Operation

Mast ather manufacturers fll ther gel cedls in a one step process,
vibrating the battery with hopes of relaasing most of the air pockets.
This system Is less than perfect and leaves wids of ar pockats at
the aitical gef-to-plate interface. These voids are non-reactive and
reduce overdl batiery performance.

Our process fills and vacuums each call several times, This multi-step
Process assires complede evacuation of air and complete gel-to-
plate interface. Our computerized procass also weighs every battery
before and after fling as a check for proper gel levels, The beneft is
mare power-per-pound of battery.

Our AGM topping process assires that the maximum retainable elec
trolyte quantity is heki within the battery saparators, withoul kg
any unabsorbed haued to spill or leak,

Tank Formed Plates

East Penn 1s the only battery manufacturer that 1ses tank formation
10 activate the battery plates, Ths prooiss guarantees a fully formed
and voltage matched plate. The extra handling of the plates provides
a1 additional inspection step in th prooiss 1o venlfy plate quality.

Ultrapremium, Gel Glass Mat, Double Insulating Separators
Another critical component is the separator, which isolates the
positre froe the negative plate. The separator must allow

maximum charge flow betvasn the plates for manmum performance.
Separgor fallre 5 a leading cause of warmarty claims

and customer dissatisfaction.

East Penn uses an ultrapremium grade separator in our qel hattes-
ies. We believe that this expense (which is 5 1o 6 times higher than
ather types) 15 worth the benefits of extended life and performancs:

« The fiberglass mats embed themsehes into the surface of
the plaes, acting like reinforcing rods in concrete, This
extra reinforcement locks the active matenal onto the plate
for longes Nife and extended performance,

The ultra-clean separators have no oil contamination

o othes iImpurities. Therelore, resistance is low and
battery performance is high.

Excillent porosity allows manmum charge flow

which mears more power-per-pound.

Supencr resistance to oxdation dramatically reduces
separator faikre, which extends life.

Our separaons o especially suited for gel batteries,
while others use saparators designed for floodad
aukomotive battesies.

BATTERY EQUIPMENT
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Ultrapremium AGM glass mat separators

Glass mat separator properties can vary considerably. East Pern
USES Ohass mat engineonnd to have an ieal batance of propeties—
i.2. absorbency, compressibility, puncture resistance and elactncal
resistanoe, This stention to detaill results in high performance and
long life.

Exclusive Thru-Partition Weld Seals

Ore of the causes of self-discharge in batteries is the minute
dectrcal currents that Now between each cell threugh the partition
2 the weld area. These currents acoslerate the discharge of
battenes not in use

\We block these currents by usng an exclusive weld seal or gasket.
This feature dramatically reduces self-discharge to kess than 3%
per moath: the lowest seif-discharge rate of any battery manufactur-
o and Seven Times lomer than mary cormentional battenes!

Exclusive Palented Calcium/Copper Lead Alloy Grids

This exclusae alkoy provices longer shelf life, more power-
per-pound and superior corrosion resistance. By using special
qramn refiners, we can dramatically improve performance and Nle,

Heavy-Duty Motive Power Style Grid Design

While other manufacturers cut costs by using automotae style
gnids, we use a high-performance deep cycle gnd. This heavy-dity
qnid deskgn is similar to the grid in a motne pover battery,

The hefty “power rods” designed into our grids not onfy lock the
actve matenial onto the grid. bot @50 act 35 “Bus bars™ 1o collect
and direct the energy to the terminals. The benefit is more power-

per-pound of battery for your equipment and longer battery life.
Muluple Plate Lug Milling

Shuny, well milled plate lugs are critical to our Supenor cast-on-strap
quality. Each of cur plate lugs is automatically milled to assure

the highest quality strap with noe looss of drepped plates. Our

lugs are then fluxed and tinned awtomatically for an additional
assurance of quality.

Heavier Plate Straps

We use an exclusive keadtin #loy in a unigue multl-stage cast-
on-strap operation. The result is haavier straps vath outstanding
lug-to-strap knil. Thes ebminates dropped and loose plates,
thereby improving performance and life.

Polyester Element Wrap

Another cause of deep-cycke battery failure is *mossing.”

This phenomenon ocours Late in a battery's e, as the posithe
active material actually grows around the edge of the separator
and eventually "shors” aganst 1he negaive piste, This ends the
battery's service life.

Our AGM separstons wrap around the bottom of the plate and
are vader than the plates. This makes mossng failures unlikely.
To peesn fe-shoctening massing in our gel battenes, we use a
special polyester fiber sheet that is vwrapped arcund the edge of
each element, similar to the 'wrap in an industrial battery. The
result is longer service life.

Exclusive Forged Posts and Bushings

“Black” posts and oxygen-contaminsted battenes are often due to
POrous lead terming posts, A Datery can lose S anbcal prassure
through tiny pores and fissures n the battery terminals. Pressure

loss is harmful 10 the battery and is evident by black posts, which
are caused by sulfunc acd fumes escaping from the battery through
ardd around the lead posts and bushings. These fumes can cause
COMmosion and can damage sersitive slactronic eguipment,

These pores and fissures are caused by the industry's method of
casting posts and bushings. This method produces tiny air pockets
ardd paths which allow corrosive gas Lo escape, causing e shorten-
ing depressunzation, ol dry-out and comosion damage

To elimunate this peoblem, we use forged terminal posts and
bushings, which are completedy solid with absokitedy no porosity.
The berefit is longer life, beller performance and no leakage of
corrosive gas. . especially impartant when installed in or naar
sensilive electronic equiprment

Acid Stratification Prevention

Acid stratification can oocur in corventional wet cells, During
charge, acid is refeased at the plate surfaces. During dscharge,
acid is consumed al the plate surfaces, Since the concentration is
not uniform, diffusion (spontanecas mixing by random malacular
motions) bagires. I this mixing occurred rapidy, stratification would
not oocur, but it is refatredy shove allowing lightes parts of elec
trolyte 1o “float” toward the surface and heaviar parts 1o “sink”
toward the bottom,

The 1op portion of the plates do not perform as well in contact with
lowser concentration electrolyte, The bottom portion of the plates do
not perfoern as well with the higher concentration. and will corode
prematurely, High voltage “equaization” charging s sometimes
usad nwel batleries Lo make gas bubbles that re-mix the elec-
trolyte.

Because the immobilized gel will not “float” or “sink™ within itsalf
when a non-uniform concentration exists, it cannot stratify,
Therefore, no high-voltage equalizing charge is necessary. Simply
recharge at the standard 13.8 to 14.7 voltage setting. This meaans
longer life and consistent performance in stabiorary and standby
applications.

Eloctrotyte in an AGM battery is strongly beld by the capdlary
forces batween the glass mat fibers, but not completely
immobilized. Stratification is possible in extremely tall cells, but
cannot occur in hattesies of the size coverad in this document.

Convenient Carrying Handles

Camying handles are included on the {gal) BGUTH, BG24, BG2T,
BG30H, 8G21DT, 8G31, BG4D and 8GED models. Handles are also
avallable on (AGM) SAUTH, BAZ4, BAZ27, 8A3107, BAAD and BA3D.

This feature makes carrying, installation and removal easier,
more comvenient and less time consuming.

Dozens of Terminal Options Available

Our battenes are dedivered wath the most popular type of terminal;
however, 00 2 special order basis many terminal options are
available. This gves you tatdl flexibility to specify the proper
terminal for your application. .. withoul making compeomises.
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Proprietary Case, Cover, and Pressure Vent

\We design and mold cur own rugeed polypropylene cases, vents

a0 Covers In our on-sie, state-of the-art plastics meldng facility,
This provides ultimate control of cur high performance designs,

quality and dedivery to our manafacturing pian, assuring you the
highest quality battery and most reliable service.

Environment and Worker Protection

It's rice to know that every possible safequard was designed into
OUr procss 1o protect our co-workers and the environment.
spacid safeguards that are exclusive to East Penn. One benefit
IS assurance of a consistient source for hattenes without fesr of
qoverrmental interference or delays.

Over 250 Quality Assurance Checks

Hundreds of quality checks are parformed to assure total
confidence in the performance and Me of our battenes,

For example:

= 1005 Cycling, After intial charging. every battery
is discharged and then recharged at the factory This

allows us to check the performance of the battery and gve
it a second charge that equalizes the cells for improved
performance and longer life

It's interesting to note that, &5 a cost-5aNg Measure, we use
the cument generated during the nitial discharge 1o rechange
cther battenes in this computer-controlled process.

Extended Shell Stand Test. Bofore shipment, vy
battery s required to stand for a designated period of time.
Beginning and ending voliages are compared, This extra
quality assurance step verifies that the critical pressure
control valves are Jncucnng properly

Filling Weight Control. During this computerized process,
battenies ane weghed before and after filling, This assures
that the exact amount of electrolyte is in each battery.

Multi-Staged Filling and Vacuuming Process,

Every battery is filled and vacuumed several imes during
this compuerzed prooess. Multi-staged vacuuming
assures electrolyte-to-plate interface, with no
POWEr-robleng air pockes,

Computerized Polarity Check. Every hattery is checked by
computer for proper polarity,

High Rate Discharge Test. Every baltery is discharged at
approximately twice the rated capacity. A sensitive computer
monitors the voltage drop during this discharge to assure that

every battery performs as designed.

Formed Element Inspection. Elements are assembled and
charged outside the battery container in a computenzed
forming and drying prooess. This allows visual inspaction of
every gnd, plate, separator, and formed element before being
sealed inside the battery, assuring parfect cell elements with
longest life and highest performance.

Tank Formed Plates. Vollage maltched plates are critical
In standby applications. Forming each plate outside the
batlery assures the highest quality, best matched plates
in the industry, and alse dlows a visud check before and
during assambly.

State-of-the-Art Technology

Within our newly constructed mult-million dollar VRLA production
faciny. we hine incorporated state-of-the-art manufacturing
processes that are Lnmatched by any other battery manufacturer,
This magor acdition dlows s 10 balkd the: most modern and
reliable VRLA batteries in the industry.

The designs of E3st Pam’s VRLA balteries ae alvways snpvoving.
The preceding sections accwataly describe East Pern’s VRLA
oducts &5 of the date of publication. East Penn resenes the

night to change their processes to mpvove quality value or wiilize
SANCES M MNNNSCINDG Lechinoogy. Rags and capaciies may
change without notice.

BATTERY EQUIPMENT
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How do East Penn'’s VRLA battery features
compare with other types of batteries?

. ALL WET
FEATURE EPM GEL OTHER GEL | EPM AGM | OTHER AGM CELLS

1. EPM Expertise YES ND YES NO EPM ONLY
2. Spdiprool and Leakpeoof YES YES YES YES NO
3.0 Sealed Valve-Reqguiated YES YES YES YES RO
4, Ulra-Premiven Sealing Valve YES NO YES NO RO
5. Exclusive Gel Formula YES NO NO NO RO
6. Deep Discharge Protection YES YES YES YES RO
7.0 Exclusive Computerized Gel Mixing YES ND NO NO RO
8. Tank Formed Plates YES ND YES NO RO
9. Multi-Staged Gel Filling/Vacuuming YES NO NO NO RO
10, Ultra-Premivm Glass-Mat Dual Insulating Separators YES ND NO NO RO
1. Exclusive Theu-Partition Wekd Seals YES ND YES NO NO
12, Exclusive Patented Calcium/Copper Lead Alloy Grids YES NOD YES NO RO
13, Heavy-Duty Molive Power Style Grids YES NO YES NO NO
14, Grid Lug Milling. Brushing and Fluxing YES ? YES NO EPM ONLY
15. | Heavy-Duty Special Aloy Plate Straps YES ND YES NO NO
16, Special Pofyester “Moss Guard”™ Element Wrap YES NOD NO NO RO
17, Forged Posts and Bushings YES NO YES NO EPM ONLY
18, | Acid Stratification Prevention YES YES YES YES NO
19. | Carrying Handles YES ? YES LIMITED LIMITED
20. . Dorens of Terminal Options YES ? YES ? EPM ONLY
21, Highest Cyde Life YES ND YES NO NO
22, Highest Performance YES ND YES NO NA.
23,1 Shelf Stand Test YES 7 YES NO RO
24, 250+ Quality Assurance Checks wi IS0 9007 Certification YES i YES NO EPM ONLY
25, State-of-the-Ant Technology & Facility YES NO YES NO EPM ONLY
BATTERY EQUIPMENT
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e
Answers to the Most Frequently Asked Questions

NOTE: Before reviewing this section, be sure you understand the difference between gel, AGM, and flooded batteries,

How do we justify the premium price of
VRLA batteries to those unfamiliar

with this type of battery?

Simlply reviews the advamaoes, features and benefits, penamnnr.&
arvd impressive life cycle results. Basad upon this and 1he lowest

cost-per-month or duty cycle you andfor your customes should
hive no rouble choosing VRLA batteries,

However, please remembes that these battenes are not for
everyone of every application. Alvarys be aware of the charging
considerabions. (See pages 11 & 12)

What are the advantages and
disadvantages of the different types
of battery designs?

Gelled Electrolyte Advantages:
lotally mairtenance free

Air trarsportable
Spiliprootileskproof

No corrosion

Supernior deep cycle life

Irestals upright or on side (side installation may lose
ot 1056 capacity)

Very Jow Lo no gassing (unless overcharged)
Compatible with sensitive electronic equipment

Superioe shelf life

Supenor rechargeabiity

{from 0% 10 90% in 3" hours)

No recharge current limiation @ 13.8 volts
Rugged and vibeation-resistant

Very safe at sea with no chiorine gas n bilge
{due 10 sulfuric acid and sall veter mixing)
Versatile: Starting, Deep Cycle, Stationary

Operates in wet ernironments. . even undear 20 feat of water
Will not freeze 1o -20°F/-30°C {if fully chargad)

Lowest cost-per-month {cost + months of life)
Lowest cost-per-cyde (cost + life cydes)
Gelled Electrolyte Disadvamntages:

« Higher initid cost

+ Heavier waight

+ Water cannct be replaced If continually overcharged

Aulomatic lamperalue-sensng

voltage- requlated chargars must be 1sed
Charge voltage must be limited 10 extend life
{13.8 to 14.1 volts maamum at 63°F)

Absorbed Electrolyte Advantages:

Totally maintenance-frea

A trarsportabie

Spiliprooffieskproof

NO Corrosion

Installs upnght or oa side

Lowes cost than gel cell batteries

Compatible with sensitive electronic equipment
Viry Jow 1o no gassing {unless overcharged)
Excellent for starting and stabionary applcations
Superior for shorter durationhigher rate dscharges

.

.

.

.

Superior under extreme cold conditions when fully charged
Superioe shelf ite

Superior rechargeabiity

{from 0% 10 S0% in 3% hours)

Rugged and vibration-resistant

Viry sate at sea with no chione gas n bikge

(due to sulfuric acid and salt water mixing)

+ Operates in wWek erronmenes. . even under 20 feet of vaser

.

.

Absorbed Electrolyte Disadvantages:

+ Shorter cyche lite than 0 In wery dep cycle apphications

Automatic temperature-sensng
voltage-requiated chargers must be used

Water cannet be replaced if continually overcharged

+ Charge voltage must be hmited
{14.4 to 14.6 volts maxmum at £8°F)

Flooded Electrolyte Advantages:

* Lowest intial cost

+ Higher cranking anps

« Water can be added (if accessible)

+ Excellent for starting applications

« Tolerant of improper recharge voltage

+ Cenain designs are good for deep cyde applcations

* Replacements readily avalable

+ Good under extreme cold conditions when fully charngx)

Flooded Electrolyte Disadvantages:

.

Spillable

Operates upnght only

Shorter shelf lite

Fewer shipping options

« Cannot be installed near Sensitne Shectronic seuipment

+ \Watering may be required (if accessible)

BATTERY EQUIPMENT
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Why can’t VRLA batteries be opened?

VRLA (Valve Requlated Lead-Ackd) battenes, sometimes called SLA
{Sealed Lead-Acid) batleries or SVR (Seded Valva-Regulated)
battenes work on a recombmnation prnciple. Oxygen gas is pro
duced at the positive plates during charge. The charged negative
plates react first with this oxygen and subsagquently with the elac
tolyte. Water is produced and the negative plates are very shghtly
discharged, Additional charging recharges the nagative plates
instead of producing hydrogen gas. Since very littke hydrogen and
oxygen is lost and the vater (M.0) & retained, we say that the
gasses have recombined. To work propery, the oxygen produced
mast be retaned in the battery unbl the reaction is completed,
Posilive pressura allows the gas to be retained

If any VRLA {gellad or absorbed electrolyte) battery s overchargad,
girs will ba varted from the vahes. Hydrogen as vell as oxygen will
be refeasad. If continued, the electrolte will eventually dry out and
the battery will fail prematurely. This is whry chargng limits are so
critical

In a sealed battery a balance is maintained batween tha hydrogen,
oxygen and charge, If a VRLA battery s opaned, of leaks, the naga
tive plates are exposed 10 extra oxygen from the atmosphare,

This excess axygen upsats the balance. The negative plates bacome
discharged. The positive plates may be subsequently severely over-
charged. The battery will fail prematurely, and the warranty will be
voided.

Some say calcium grids don’t do well in
flooded deep cycle applications. Why does
East Penn use calcium grids in VRLA
batteries for deep cycle applications?
Floodad calcium alloy makes a very efficient, low resistance battery,
Therefore, whan deeply discharged, the plates refease al their aval-
able pawer, eventually causing plate shadding and active matenal
fall-out. In cortrast, with floodad animony batlesies, the antimony
helps lock the active material onto the grid. Therefore, the plate

does not shad as asily, which extends the deep cycle life of the
battery when compared to flooded calcium

Our VRLA calcium alloy battery (East Penn’s exclusive patented
alloy) is also very efficient with low resistance. However, when
deaply discharged, the electrolyte is used up bafore the plates
are 1otally discharged becausa the battery is “acid starved.”
This feature:

+ limits the discharge the plates can delives,

+ proteds the plates from shedding due Lo deap discharge

« extends the life of the battery.

Why do EPM VRLA batteries have
longer cycle life than others?

Some of the major features that contribute 1o our long cyck life are:

« Our patented caaumicopper grid aloy delivers superior
performance due to the purity of the lead. Copper is added
as a “gran refiner” This mears that the microscopec grains
inour lead grids are odd-shapad, so they retard corrosion
and extend the life of cur grid.

« Our thicker grids have more corrosion resstance than
thirner grds,

Our VRLA balteries are protected aganst deep discharge
becatse they are “acid-starved.” This means that the battery
urses the power inthe acikd before it uses the power in the plates.
Therefore, the plates are never subjected to

destructive ultra-deep discharges.

With proper temperature. sensing. voltage-requiated
charging (refer to lable on page 11) the VRLA baltery
never runs oul of water.

Our gal batteries contain uitra-premivm, glass-mat,
cual-ansidating separators which will not break down in
service, The glass mal ambeds itsell into the plate, which
retards life-shortening shedding.

Our gal batteries contain polyester element wrap which retards
“mossing” or active material growth that causes shon arcuits,

Our AGM batteries contain separators at the idedl compression
and idedl saturation 1o acheve the best balance betvean capac
Ly utikzation and recombination effickancy

Over 250 quality control checks assure supenor performance
and long battery life.

Why do EPM VRLA batteries have
longer shelf life?

Our calcum/copper lead alloy premium separators and deminaraizad
electrolyle are ultra-pure. Impurities o the kad alloy, separatoes
and ekctrolyte cause tiny currents insice a cell which eventualy
discharge the battery and shorten 25 shell life, The purer the

ts, the longer the shell life. No one can match
East Penin's purity!
Our exchusive “weld seal gasket™ blocks the minute cedl-to-cell
currents that cause sell-dscharge. The bettar the weld seal, the
longer the shedf life, Weld seals are exclusive to East Penn VRLA
balleries.

Does depth of discharge affect cycle life?

Yes! The harder any battery has to work, the socnar it will fail

Typical* VRLA Battery Cycling Ability
vs. Depth of Discharge
Typical Life Cycles

Capacity Withdrawn Gel AGM

100% 450 150

0% 600 200

50% 1000 370

25% 2100 925

10% 5700 3100

* Tou may axperence .\ra:\‘ or shovier Ne based uponr gryAceton, Zhavgwng ragemen,
fomperatre, rest pevads, fime of eguapment. age of fodary efc

As you can se=. the shallower the average discharge, the longer

the life. This is why iU's important 10 size a baltery system Lo

deliver a1 baast tvace the average power required, 1o assure shallow

discharges
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Follow these tips foe the longest life:
= fo'oid uitra deep discharges.

= Don't leave a battery at a kow stage of charge for an extended
lengeh of time. Charge a discharged battery as s00n as possible.

+ Don'tcyde a battery ot a low state of charge vathout regularly
recharging fully

+ Usa the highest inial charging current available (up o 30%
of the 20-hour capacity pes hour) whike staying within the
propar lemparature-compansated vokage range.

Why can’t EPM VRLA batteries be
discharged too low?

Our VRLA batteries are designed to be “acid-starved.” This mears
that the power (sulfate) n the acid is used before the power in the
plates, This design protects the plates from ultra-desp discharges.,
Ultra-deep discharging is whal causes life-shortening plate shedding
and accederated positive grid comosion which can destroy a battery.

Why does tel;r’pentwe have such
a dramatic effect on batteries?

Temperature is a major factor in batiery performance, shell life,
charging and voltage control. At higher temperatures thare is

dramatically moee chemical activity inside a battery than al lower
temperatures, The following charts grapfucaly illustrate this fact,

Typical Self-Discharge of VRLA Balteries

at Different Temperatures
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AGM Charge and Float Voltages
at Vanious Temperalure Ranges
Temp. Charge Float Temp.
‘F Optimum | Maxiemum | Optimum | Maxerm ‘C

2120 1360 | 1350 | 1280 | 13.00 =49

110 - 120 | 1380 | 1470 | 1250 | 13.20 43 - 49
100-110 | 1390 | 1420 | 13.00 | 13.20 8- 43
90100 | 1400 | 1430 | 1370 | 1340 32-38
80 -90 1470 | 1440 | 1320 | 1350 271-32

70 - 80 1430 | 1460 | 1340 | 1370 21-27
60 - 70 1445 | 1475 | 1355 | 1385 16-21
50 - 60 1460 | 1450 | 1370 | 1400 10 - 16
40 - 50 1480 | 1570 | 1390 | 1420

<40 1570 | 1540 | 1420 | 1450 <4

Gel Charge and Float Voltages
at Various Temperalure Ranges
Temp. Charge Float Temp.
F Optirrutn | Mascrnam | Optirmurm | Masserm ‘C
2120 13.00 | 1330 | 1280 | 13.00 249
110-120 | 1320 | 1350 | 1290 | 13.20 | 44-48
100-109 | 1330 | 1360 | 13.00 | 1330 38 -43
90-93 | 1340 | 1370 | 1370 | 1340 | 32-37
80 -89 1350 | 1380 | 1320 | 1350 21-1n

7079 13.70 | 1400 | 1340 | 1370 21 - 26
60 - 69 1385 | 1435 | 1355 | 1385 16-20
50 - 59 1400 | 1430 | 1370 | 1400 10-15
40 - 49 1420 | 1450 | 1390 | 1420 5-9

<39 14.50 1460 1420 14.50 <4
What is acid stratification?
How do VRLA batteries prevent it?

Sen page 6 for a dealled explanation of this phenomenon,

How does a battery recharge?

The process is tha same for dl types of lead-acid battenes: flocdad,
qel and AGM, The actions that take place during discharge are the
reverse of those that eccur duning charge.

The discharged matenal on both plates is Iead sulfate (PHS0,)
\When a charging vokage is apphed, charge flow occurs. Electrons
maove in the metal parts; s and witer molecudes move in the elec-
trolyte. Chemical reactions occur at both the positive and nagative
plates converting the discharged matend inte charged material, The
material on the positive plates is comerted 1o lead dickide (PRO;);
the makenal on the negatse plates s comened 1o lead (PD),
Sulfuric acid is produced at both plates and water & consumed at
the pasitive plate,

If the voltage is too high, other reactions will also occur. Oxygen is
ripped from water molecules a the positive plates and rekessid as
agas. Hydrogen gas 1s releasad at the nagative plates—unless,
OXWeN G35 Can each the negative plates Birst and “recembne” into
H0.

A batiery will “gas” mear the end of charge because the charge

rate is too high for the battery to accapt. A temperature-compensat-
ing, voltage-requisting charge, which sutomaically reduces

the charge rate as the battery approaches the fully charged state,
aiminstes most of ths gassing, ILis extremely important

not to charge batteries for long periods of time at rates which
cause them to gas bacause they use vwater, which in seaed valve-
requlated batteries cannot be replaced. Of course, no battery shoukd
be overcharged for @ long period of time. . even o low rates using
so-called “trickle charges.”

In 4 fully charged battery, mest of the sulfate 1 in the sulturic acid,
As tha battery discharges, some of the sulfate bagins to form

on the pltes as lead sultste (PHS0,). A this happens, the acid
becomes more diute, and its specific gravity drops as wates
replaoes more of the sulfuric ackd. A fully discharged battery has
more sulfate in the plates than in the electrofyte.

The follovang Iustration shows the relationship berween specific
qgravity readings and the combination of the sulfate from the acid
with the postive and negative plates at various states of charge
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FULLY CHARGED
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As batlery discharges,
the suliste from the eléctrolyte
forms on the plales.

——

s,
into the electrolyte.

How critical is recharge voltage?

Why are all VRLA batteries so charge

sensitive?

All lead-acid batteries gne off hydrogen from the negative plate

ardd oxygen from the positive plate duning charging

VRLA battenes have pressure-sensitive vahves. Without the ability
to retain pressure 'within the cells, hydrogen and oxygan would be
lost 1o the atmasphese, eventually dryng out the electrolyte and
SEpArAoes,

Voltage 5 electrical pressure, Charge (ampese-hours) s a quantity
of alectricity. Current (ampares) is electrical Bow (charging speed).
A battery can only store a certain quantity of electricity, The doser
it gats to being fully charged, the slower it must be charged.
Temperature aso affects charging.

IFthe right pressure (vokae) & wsed for the temperature, a battery
will accept charge & its iceal rate, If 100 much pressure is used,
charge will be forced through the battery faster than it can be
stored. Reactions other than the charging reaction occur to
transport this current through the bisttery—mainly gassing.
Hydrogen and oxygen are given off faster than the recombination
reaction. This raises the pressure unlil the pressure reied valve
opens, The gas lost cannot be replaced. Arry WRLA batiery will dry
out and fail prematurely if it expenances excessive overcharge.
Note: It is the pressure (voltage) that inftiates this problem

a battery can be “over-charged” (damaged by loo much woltage)
even though it is nat fully “charged”

This s why charging vollage must be carefully regulated and
temperature compensated to the values on page 11

How long does it take to recharge
a fully discharged VRLA battery?
A specific time is difficult to determine becaurse recharging
depends on so many vanables:
+ Depeh of dscharge
* lemperaire
« Size andd efficiency of the charger
« Mge and condition of the battery

See the following Charging Guides for an estimated time basad
upon the initid charge current the battery accepts.

Typical Charging Time vs. 90% and 100% State of Charge

| 60% of time | 40% of time

State of : ;
Charge 0% 90% 100%
EXAMPLE:

3¢ hours 6 howrs

It vl take about 605 of the charge time to bring a VRLA battery
from 0% charged Lo 90% charged. It will Lake the remaining 40%
of the tatal charging time to put the last 10% of the charge back
ino the battery.

Charge is a quantity of ekctnicty equal to rate of flow (Amperes)
times time (hours), and usually expressed in Ampere-hours (Ah).

0% state of charge is defined as the depth of dscharge gning a
tarminal vollage of 10.50 Valts - measured under a steady load ol
the 20 hour rate at 80°F, {The 20 hour rate 15 the 20-hour capacity
divided by 20 bours,)

Typicaly, the charge that must be retumed to @ VRLA battery to
achieve 2 1007 state of charge & from 105% 1o 115% of the
charge removed,

Charging Guides
Typical Charge Time vs.
Initial Charge Cuvrent to 90% Full Charge
{Uising an autormatic temperatirs-sensing. walags-regulaning charger
satal 13 6Y Todaly chNscharged battary at 17,80-12.0 vodts |

Initial Amperes
Part No. 13hrs* 6 hes® 3% hes®
8GU1, BGUTH BAIN, 8AH 3 a 15
SGINF, BAZ2NF 5 12 23
BG2¢ BA24 7 17 13
8627, 8A27 8 21 41
BGXH, 8631, EGHDT, BATOK, BAT, 8ANDT 9 24 45
8GAD, BGGL2, 884D, BAGC2 17 42 g3
8GED, AASD 20 Y 100

‘appronmate

HOW TO USE THIS CHART: When charger is first tumned o,
read amps after about one minute, Intial ampere reading wil
indicate apprommate charging time.

EXAMPLE

If an 8G24 reads about 17 ampere charge current
when first tumed on, the battery will be at $0%
in about & hours.

IMPORTANT: Always use an automalic temperalise-
sensing, voltage-requlated charger! Set charger at 13.8
10 14,1 volts al 68°F for gel, or 14.4 10 14.6 volts al 68°F
for AGM. Do not exceed 14.1 volts for gel or 14.6 volts
for AGM.
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How can continual undercharging What is a thermal runaway?
harm a b‘“e’y? The appeopriate charge voltage depends on the battery temperature

In many respects, undercharging is as harmiul as overcharging.
Keeping a battery in an undercharged condition allows the positive
qnds to corrode and the plates to shed, dramatically shoetening hfe,
Ao, an undercharged battery must work harder than a fully
charged battery. which contnbutes to shor Ife as well.

An undercharged battery has a greatly reduced capacity. It may
esily be inadvenently over-discharged and eventually damagad.

How can you tell if an
VRLA battery is fully charged?

By using a voltrmeter,

Open Clreult Voitage vs. State of Charge Comparison

% Open Circult Voltage
Charge Flooded Gel
100 1260 0r hghwee 128506 hegher 12,80 0 highwe
75 1240 12,65 12,60
50 12,20 12,35 12,30
25 12,00 12,00 12,00
0 11.80 11,80 11.80

NOTE: Dinde vakaes i half for 6-1al hattenies
* The “troe” 0.C.V of 2 battery can only be deterrnved after the battery
s bean remoned from the koad (charge or dischawrge) for 24 frours.

How can you tell if a VRLA battery has
been damaged by under- or overcharging?
The ooly viay 1s with a load test. Use the same

procedure you would use with a wel call batlery:

a. Recharge if the open dircist voltage is below 75%

b IF adjustable, et the load 2 ¥ the CCA rating or
three times the 20 hour rate

c. Apply the koad for 15 seconds. Tha voltage shoukd
stabilize above 9.6 voks whike on load,

d. Il below 9.6 vols, recharge and repaat test
e If below 9.6 voks a second time, replace the battery,

What is a float
What float voltage is recommended?

This type of charger continually delivers a pre-set vollage Lo the
battery, regardess of charge conditions.

These chargers are used in stalionary, emergency back-up power,
emergency lighting, and other spplications.

The frequency of discharge and temperature will dictate a more
exact setting. For example, the more fraquent the discharge, the
higher the sugoested rechiarge voRage, 10 @ maximum of 2.35 volts
per cell (at 20°C/68°F).

Our recommendead foal voltage is 2.25 to 2.3 volts per cell for
gel and absorbed models.

{see page 11). A warmer ballery requires a reduced voltage, If the
voltage is nat reduced, current accepted by the battery increases,
When the current increases, the haating inoreases. This can contin-
ue in a loop feeding on its=df with the battery temperature and
charging current resing 1o destructive kevels

Gel battenes are much less susceptible to tharmal runaway than
AGM batleries, Batleries may become more susceplible with
Increasing age. Without a recombnation reaction, flooded battesies
convert most excess charging energy 1o gas, nol heal. This makes
them dmast immune from the tharmal runaway.

Thermal runaway can be prevented with:

+ Temperature compensation monitonng at the battery—not
o the charger.
Limdting charging currents to appropeate levels (see pagz 11),
Nlowng for adequate air circulation around the baltenes.
Using timers, or Ampare hour counters.
Using smiart chargers that recognize the signature of a
thermal runaway event which will shit the charger down

.

.

How do | know if a charger is

"gel friendly” or "AGM friendly”?
Unforturately, many chargers on the market claim to ba g4
“friendly” or “0K for seakd batteries”, but are not. Some
avarcharge the battenes, while others may not fully charga

the battenes. Some chargers dam 10 be “smant”, Some “smart”
chargers do a good job, others do nol. The best choice of charger
often depends an the apphcation.

Use only “vollage-requiated™ o “voltage-limited™ chargers,
Standard constant curent or Laper current chargers must not be
used. The voltage must fall in the range of the charl on page 11,
Amost dl applications regquire lemperature sersing and woltage
comperrsation. Beware, many chargars maasure the ambient
temperature which could be significamly different from the battery's
internal temperalure,

Low freguency current nppée (1o about 333 Hz) can be detrimental
to saaded batleries depending on the application. On applications
where the charger is connacted continuously to a float woltage,
espacially where simultaneous charge and discharge may occur,
the deved of curment nipple must be a considaration,

I you are not sure if a charger is performing properly. follow this
precedure:

a. Using a fully discharged VRLA battery (OCV about 11.8V)
and a dgital voltmetes, recoed the inftial open circuit
voltage at the battery terminals.

b, Using an automatic charger as described abave,
set voltage if adjustable (14.7V for g, 14.4V loe
AGM models),

. Connadt and stan charging. Record initial on-charge
voltage and current

d. Each hour or 50, check and record the on-charge voltage
across the battery terminals, Except for occasional, brief
“Hips™ or pulses, the voltage should not exceed the vollage
limits nated in "b* above.
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e, AL the end of charge (when the current is vary low of goes
to 2610} check and record the voltage, Note that the charges
mary have turmed off by then,

f. The disconnected battery should be & 100% or above after a
24 hour rest

During the charging time, the charger should not have exceedad
the Timit (except for oocasional, briel pukses). This indicates that
the charger is working propesy,

feep in mind that the voltage limit is at 88°F20°C. Charging at
higher or lower temperatures vall change this imit,

A temperature-sensing charger should always be used, as
manual adjustments are never accurate and will damage any
VRLA battery.

Do VRLA batteries have a

"memory"” like ni-cad batteries?

Ore of tha major disadvamages of nckel -cadmium (ni-cad)
bilteries is thit after shallow discharge cyckes, the unused portions
of the elactrodes “remember the previous cycles and are unable
to sustain the required discharga voltage bayond the depth of the
previows cyckes. The capacity is lost and can only be restored by
slowly dscharging completely (generally outside the application),
and propery rechargng. VRLA batteries do not exhibit this

“use 1" or "lose it” capacity robbing effect known as memory.

What is a safe charge rate or voltage
setting for outdoor applications with wide
temperature fluctuations if a temperature-
sensing charger is not available?

NONE! As the chart on page 17 (Efect of Temperature on
Recharge Voltage) shows, charging voltage vares widely with
temperature, There is no fixed voltage setting or current that
will work. A temperatire sensing, voltage requiated charger
must be usad. Anything elsa will damage arry battery and cause
prematre failure!

Can a VRLA battery be load tested?

Yes. See page 13 (How can you tedl f a VRLA battery has been
damaged by under- of overcharging?)

Why do some VRLA batteries bulge?
Why do some VRLA batteries appear
"sucked in"? Are there visual signs of a
faulty or plugged pressure relief valve?
1o prevent the permanent loss of gases so that recombination

his trme 1o Lake place, each cell can hold up 1o about 1.5 psi
without venting

Batteries with vary larga odlls, such as the BG4D, 8GSD, 8A4D, 8ABD
and BGGL2. vl budge someahiat as this normal pressure bulds. Ths
i especially rue in higher temperatures, because the polypropylane
case Is pliable. Therefore, a certain amount of bulge is normal.

The vaves only Jat gas oul, never in, A partial vaouum can foem
within a sealed battery undsr vanous circumstances. Battery tempear
ature and ambient pressure play a role, bul pradominantly the
recambination and discharge reactiors are responsible. Ates chargng
erds, 1he recombination reaction continues until most of the oxygen
In the battery headspace is consumed, The total volume of the battery
components decreases slightly dunng a descharge. Deeply discharged
battenes often have a “sucked in” appaarance, Batteries with large
cells may display this appearance even when lully charged,

If a battery bulges severaly on charge, this is not noemal, It is an
indication of a blocked vave of an overcharge situation. Such a
battery should be remaved from senvice

A sucked-in appearance can also be normal. A sucked-in batlery
shoukd be charged, but if it remains sucked-in aftes charging, the
appearance can safdy be ignored; however il only a single cell
displays or lacks this appearance a load test woukl be prudent

How safe are VRLA batteries?
Can they explode?

VRLA battaries are very safe, unless abused. However, as with any
type battery, cenain safety precautions must be taken

ALWAYS WEAR SAFETY GLASSES
WHEN WORKING AROUND BATTERIES!

ADANGER/POISON

A
suietn |l I -

I SULFURIC
1ACID

FLUSH EYES
IMMEDIATELY
WITH WATER.

EYES.
EXPLOSIVE g NO
GASES AN *SPARKS S AN CALSE
cusse punoness B-romes | g woness or
OR INJURY. ING

KEEP OUT OF REACH OF CHILDREN,
DO NOT OPEN BATTERIES,

CALIFORNIA PROPOSITION 65 WARNING: Battenies, battery posts,
tarminals and related accessories contan lead and lead compounds
and other chemicals known to the state of California to cause cancer
and birth defects o olhar reproductive harm. Wash hands after
handling.

Because VRLA batteries normally emil vary litthe 1o no hydrogen gas,
they are safe naar sersitive electronic equipment, They do not

causa corrosion of surrounding metals. No hydrogan gas mears

no dangerous explosions, ., UNLESS SEVERELY OVERCHARGED!

Do not install any lead-acid battery in a sealed container or enclo-
sure. Hydrogen gas from overcharging must be allowed to escape.

DO NOT CHARGE IN EXCESS OF 14.1V & 638°F - Gel Cells
146V & B8°F - Absorbed

Always use a reliable, lemperature-sensing, voltage-requlated,
automatic charger.

Because SVR battanes bave immobilized electrolyte, they cannot

spill oc leak, even if punctured. That is why they are approved for &
transport by the Intermational Commeraal Airfing Organization (1ICAQ),
International Aurline Transpon Assocition (IATA), and Department of
Trarsportation (DOT) as noted on the label if properly insulated from
short cirauits.

14
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Also, when protected agairst short crcus and securaly braced!
blocked, our VRLA battenies “are not subyact to any other require
ments of 49 CFR Parts 171-180.." foe shipping.

Which way does current flow? On which side
should a circuit breaker be installed?

Dunng dscharge, electrons progress through the extemal arcunt
froen the negative post Lloward the positive post. Inside the battary,
positive lans mowe toward the positve plate by diffusion whare they
react, kaaving neutral molecules in solution. The resulting neutral
molecudes move back toward the nagative plate by diffusion. There
are also negalive jons in the alectralyle offsetling the positive jon
charges. Some travel by dffusion toward both the negative and the
positive plates, whara they are consumed. During charge, all of the
directions reverse,

Athough not physically aocurate, when designing circuits or making
calculations, it is just & valid to consider postive charges movng
through the whole arcult. Indeed, ths is the convention used to
define the drection of current n dectronics (known as conventional
current).

Proper location of disconnects depends on the application.
Viehicless can vary, but in most cases, the negalive terminal is treated
as ground. The entire chassis is connected to the negative terminal
of the battery. The positive side of the cirouit is consderad “hot.”
Switches/circuit breakers should usually be installed on the hot
side of a device. When disconnecting the entire battery from the
system with a fusibie link or circuit breaker, breaking the connaction
from the negative terminal Lo the chasses often works best

In multiple battery instalation, there could be other considerations
such s otal voltage, multiple vollages, and the effects on other
devices.

What do I need to know about

instaliation, especially in salt water

marine applications?

Wiring and Waterproofing

ALWAYS WEAR SAFETY GLASSES

WHEN WORKING AROUND BATTERIES!

Cabling of the approved gauge should be tinnad copper.

I ussing untnned copper, allow plenty of spray silicone 1o

“wack” dong the strands.

Irestal heat-shrink tubing with a silicone inerior; the silicone

forms an excellent mosture barnes, Cut the twibing long

enough 1o cover the terminad Jug and plenty of the irsulated

portion of the cable. Slip tibing onto the cable,

. Crimp on the appropriate rminal,

Pasftion the heat-shank tubing. Heat and inspect

. Clean battery terminals and connect. Ba sure perfect metal-
to-metdl comact 15 made, with no dit, comosion, grease of
foreign matenal 10 intarfere with current flow

. MNways attach the cable connected to the solenoed or starter
firsL. Attach the ground cable last! Tighten snugly, BUT DO
NOT OVERTIGHTEN, which vall damage the terminals or crack

the battery cover. This will destroy the battery and VOID THE
WARRANTY.

w

=3

® an

—

Q. Spray expased terminals and connactoes vath several coals

of battery terminal corrasion peotection spray. (Mask surmound
ing areas 1o peotect agairst overspray.)

For batteries which may be exposed 10 very wet eironments
{e.g. bilge moured batteries) tolal encasemant of the exposed
terminals and connactors & necessary. However, do not block

of coner the vents. Allow ventilation.

A battery terminal boot should be used. Install the boot on the
cable before crimping the termina. Fill the boot with petroleum
Jelly and fit ower the sprayed connectors (as in "g” above).

. Battery charging in a boat requires a charger specificaly
designed for manine applications, In addtion to battery gases,
bikges often contain potentially dangarows fual fumes.

Foliow all vaning and grounding recommendations of the
charger manufacturer for on-board and on-shore connections.
Using a charger not specifically designed for marine
applications or failure to follow the marine charger
manulacturer's grounding and wiring recommendations
could resull in major corrosion damage to the hull or

prop, and create a serious risk of electrical shoek or fire,
personal injury or death.

=

Battery Installation

Nate: In a multi-battery installation, it 5 often best to replace the
enflire set of balteries when one battery & waak or has failed.

Series
A “series” system increases the vollage, but keaps the battery
capacty (cranking amps, amp hours, resanve minutes, and
minutes running time) tha same. Therefore, teo 12-valt
battenes comected In senes (POS to NEG, NEG to POS)
will deliver 24 volts al the same raling as one batlery:
During recharge, each batlery receves the same amount
of current; e.q. if the charger is putling out 10 amps, both
battenes are gatting 10 amps,

* Series hookup

increases voltage. ..
2 x 12V = 24 Volts

Parallel
A “parallel” system incraases the capacily avalable, but keaps
the voltage the same. Therefore, two 12.volt battenes with
400 CCA, 110 R.C. anxd 65 Ah will deliver 12 volts, 800 CCA,
270 RC. and 130 Ah. {Actually, since each battery's load is
fighter, the reserve capacity 'will more than double.)

{%__‘ O +
! Parallel hookup

keeps same voltage. ..
2x12V =12 Volts

)
o)
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During rechiarge, the current ampes) s split between the
battenes. The hattery that is discharged the maost wil recsve
maore current than the othar uetil both are broughl up Lo full
charge,

Serios/Parallel

A “senes/paralel” system provides a combination of voltage
and capacity for special applications, Note: Never mix differant
types and sizes of battenes In the same bank,

Dual Voltage

The dustration shows an arangement that would supply
24 volts 1o a staner and 12 volts 1o the electronics {or vice versa).

+
- B Dual Voltage
V4 24VOUTS hookup provides
a combination
7 of voltage
3 -‘o_ and mﬂy
N QUALITY STRTEM
CEATIFIED TO
® IS0 9001
UL Recognzed Componem m,ls lms

DESCLAINER: By oo idnn] thes ifonmation, Eord Porn 45 armpbosocs and d s o s meks

TS, A of mphod. Fird P i e

To properly recharge, a sophisticaled “battery isolator” shoud
be installed. Otherwise, one battery will be continually oves
charged and the other undercharged in a dual-voltage set-up
IMPORTANT: Do not install any type of batlery in a com-
pletely sealed box or enclosure. In the event of overcharg-

ing, the potentially explosive gasses must be allowed to
escape.
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Gel Battery Charging
STAGE END CONDITIONS ERROR
Bulk Stage 1, End when voltage = 2,30 to 2.35 Vicell (20°C) If Max time 18

Max time (h) = 1.2 * DoD (Ah) / Avg. Current (A) | exceeded: STOP
Maintain Current <= 30 A per 100 Ah Cyy

Typically, Constant Current, but Constant
Power. or Taper Charge Penmitted

Absorption Stage V, Without the optional accelerated finishing stage, If Max time is
maintain charge until current acceptance drops by | exceeded: Goto next
Maintain Constant Tenminal Voltage less than 0.10 ampere over a 1 hour period stage
(Adjustng only for changing battery Max Time: 12h
temperature) [f Current exceods
With optional accelerated finishing stage end 8 A after dropping
Voltage = 2.30 10 2.35 Vieell (20°C) when current = 1, below 6 A: STOP

Max Tune: 6h

Optional Accelerated Finishing Stage 1, Charge for | to 4 hours based on Ah accumulated | If Voltage exceeds

in first two stages: 2.80 Vieell: Goto
Maintain Constant Current: <25% of Cy, — | hour next stage
1to 1.5 A per 100 Ah Cyy 25% to 50% of Cyy - 2 bours

>5(M% 0f Cy — 4 hours

Optional Float Stage V; No time limit
Maintain Constant Tenninal Voltage This step is generally unneeded if
(Adjustng only for changing battery (1) zero load 1s present when device 18 not in
temperature) operation, and {2) device duty cycle does not

include periods of non-use exceeding 3 months.
Voltage = 2.25 V/ cell (20°C)

To compensate for battery temperature not at 20°C, subtract 0,005 Vicell for each 1°C above 20°C; add
0.005 Vicell tor each 1°C under 20°C.

Applies to East Penn's 8G product line.
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SECTION 16442 —- PANELBOARDS

PART 1 - GENERAL

11 RELATED DOCUMENTS
A Drawings, General and Supplementary Conditions are included in this Section.
1.2 SUMMARY
A This Section includes load centers and panelboards, overcurrent protective devices, and associated auxiliary

equipment rated 600 V and less for the following types:

1. Lighting and appliance branch-circuit panelboards.

2. Distribution panelboards.

3. Transient voltage surge suppressor panelboards.
1.3 DEFINITIONS

A GFCI: Ground-fault circuit interrupter.

1.4 SUBMITTALS
A Product Data: For each type of panelboard, overcurrent protective device, accessory, and component indicated.
Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings,
and finishes.
B. Shop Drawings: For each panelboard and related equipment.
1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed devices, equipment

features, and ratings. Include the following:

Enclosure types and details for types other than NEMA 250, Type 1.

Bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of individual overcurrent protective devices
and auxiliary components.

a0 oo

2. Wiring Diagrams: Diagram power, signal, and control wiring and differentiate between manufacturer-installed
and field-installed wiring.

C. Manufacturer Seismic Qualification Certification: ~ Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Division 16 Section "Seismic Controls
for Electrical Work." Include the following:

PANELBOARDS
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1. Basis of Certification: Indicate whether withstand certification is based on actual test of assembled
components or on calculation.

2. The term "withstand" means "the unit will remain in place without separation of internal and external parts
during a seismic event."

3. The term "withstand" means "the unit will remain in place without separation of internal and external parts
during a seismic event and the unit will be fully operational after the event."

4. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe
mounting and anchorage provisions.

5. Detailed description of equipment anchorage devices on which the certification is based and their installation

1.5

1.6

requirements.

Qualification Data: Submit data for testing agencies indicating that they comply with qualifications specified in
"Quality Assurance" Article.

Field Test Reports: Submit written test reports and include the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

Panelboard Schedules: As indicated in the drawings.

Maintenance Data: For panelboards and components to include in maintenance manual.

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective device.
QUALITY ASSURANCE

Testing Agency Qualifications: Testing agency that is a member company of the International Electrical Testing
Association and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the International Electrical Testing
Association or National Institute for Certification in Engineering Technologies to supervise on-site testing.

Comply with NEMA PB 1.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is
supported by them, including electrical and other types of equipment, raceways, piping, and encumbrances to
workspace clearance requirements.

PANELBOARDS
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PART 2 - PRODUCTS

2.1

22

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. General Electric Co.; Electrical Distribution & Control Div.
b. Xantrex Technologies

FABRICATION AND FEATURES
Enclosures: NEMA PB 1, Type 1, to meet environmental conditions at installed location.

Outdoor Locations: NEMA 250, Type 3R.

Kitchen Areas: NEMA 250, Type 4X, stainless steel.

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C.

B~

Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-
mounted fronts, overlap box.

Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover.

Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.

Directory Card: With transparent protective cover, mounted inside metal frame, inside panelboard door.

Bus: Tin-plated aluminum.

Main and Neutral Lugs: Mechanical type suitable for use with conductor material.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground conductors; bonded to box.

Service Equipment Label: UL labeled for use as service equipment for panelboards with main service disconnect
switches.

Future Devices: Mounting brackets, bus connections, and necessary appurtenances required for future installation
of devices.

Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground conductors; insulated from box.

Split Bus: Vertical buses divided into individual vertical sections.

PANELBOARDS
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23

24

26

Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with flanges for attachment to
panelboard, wall, and ceiling or floor.

Gutter Barrier: Arrange to isolate individual panel sections.

Feed-through Lugs: Mechanical type suitable for use with conductor material. Locate at opposite end of bus from
incoming lugs or main device.

PANELBOARD SHORT-CIRCUIT RATING

UL label indicating series-connected rating with integral or remote upstream devices. Include size and type of
upstream device allowable, branch devices allowable, and UL series-connected short-circuit rating.

Fully rated to interrupt symmetrical short-circuit current available at terminals.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.

Doors: Front mounted with concealed hinges; secured with flush latch with tumbler lock; keyed alike.

DISTRIBUTION PANELBOARDS

Doors: Front mounted, except omit in fused-switch panelboards; secured with vault-type latch with tumbler lock;
keyed alike.

Main Overcurrent Protective Devices: Circuit breaker.

Branch overcurrent protective devices shall be as specified on drawings and schedules.

OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: NEMA AB 1, as shown with interrupting capacity to meet available fault currents.

1. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable
trip setting.
2. GFCI Circuit Breakers: Single- and two-pole configurations with 30-mA trip sensitivity.

Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip ratings, and number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of conductors.

2. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay
settings, push-to-test feature, and ground-fault indicator.

Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

PANELBOARDS
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2.7

CONTROLLERS

Contactors: NEMA ICS 2, Class A combination controller equipped for panelboard or individual mounting and
including the following accessories:

Individual control-power transformers.
Fuses for control-power transformers.
Indicating lights.

Seal-in contact.

Two (2) convertible auxiliary contacts.
Push buttons.

Selector switches.

N kwh =

Controller Disconnect Switches: Adjustable instantaneous-trip circuit breaker integrally mounted and interlocked with
controller.

PART 3 - EXECUTION

3.1

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1.
Mounting Heights: Top of trim 74 inches above finished floor, unless otherwise indicated.

Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with fronts uniformly flush with
wall finish.

Circuit Directory: Create a directory to indicate installed circuit loads after balancing panelboard loads. Obtain
approval before installing. Use a computer or typewriter to create directory; handwritten directories are not
acceptable.

Install filler plates in unused spaces.

Provision for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty conduits from panelboard into
accessible ceiling space or space designated to be ceiling space in the future.

Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap with wire ties after completing
load balancing.

PANELBOARDS
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INSTALLATION GUIDE

1 Introduction

Thank you for purchasing the Xantrex C-Series Meter Display. The
C-Series Meter Display is an optional accessory for the C-Series
Multifunction DC controllers C35, C40 and C60. It provides a digital
display of the voltage, current, and amp-hour status for the C-Series
Multifunction DC Controller.

The C-Series Meter Display comes in two versions:

» the faceplate (DVM/C40), which replaces the front cover.
*  the remote (C40R/50 and C40R/100), which can be installed
remotely up to 1,000 feet away from the controller.

= 5 Note: The C40R/50 and C40R/100 comes with either a
o 50 or 100 foot cable. It can also be installed up to 1,000
feet from the Controller. However, Xantrex does not
provide cables exceeding 100 feet.

« C€ .
T EET——

CTap—

The Faceplate The Remote

Figure 1 The Faceplate and Remote

Please note that labeling shown on the product photographs in this
guide may not exactly match the unit you purchased.

Read this guide before connecting or using the C-Series Meter Display,
and save it for future reference. The main topics in the guide are as
follows:

*  “Important Safety Information™ on page 2

*  “Features” on page 4

*  “Installation™ on page 7

*  “Operation” on page 17

*  “Troubleshooting™ on page 18

*  “Warranty and Return” on page 19

2 Important Safety Information

Misusing or incorrectly connecting the C-Series Meter Display may
damage the equipment or create hazardous conditions for users. Read
the following safety instructions and pay special attention to all
Warnings and Cautions statements in the guide.

Warnings identify conditions that may result in personal injury or loss
of life.

Cautions identify conditions or practices that may damage the unit or
other equipment.

PANELBOARDS
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Warnings and Cautions

WARNING: Explosion Hazard

Do not use the C-Series Meter Display in the presence of flammable
fumes or gases. Do not use the C-Series Meter Display in an enclosure
containing automotive-type, lead-acid batteries. These batteries, unlike
sealed batteries, vent explosive hydrogen gas, which can be ignited by
sparks from electrical connections.

WARNING: Shock Hazard

Ensure all power sources are disconnected before proceeding.

Failure to follow these safety guidelines may cause personal injury
and/or damage to the C-Series Meter Display. It may also void your
product warranty.

Additional Safety Guidelines

Be sure to read, and adhere to, the Safety Guidelines listed in the
Owner’s Manual for the C-Series Multifunction DC Controller.

3 Features

The C-Series Meters have three features:

* aLiquid Crystal Display (LCD) to show current, voltage,
amperage, resettable amp hours and total amp hours,

* an Amp-hour Reset Button, which is also used to illuminate or dim
the display, and

* aLight Emitting Diode (LED) to indicate system status.

o CE o T
xantrex | €
B LCD Display —— B py
o-—— Amp-hour Reset/ ———
E . . Backlight Button r
Status LED
T T ——

The Faceplate

The Remote

Figure 2 Faceplate and Remote Features

The remote is supplied with either a 50-foot (15 m) or a 100-foot
(30.5 m) communications cable. Cable runs up to 1,000 feet (305 m) can
be used, but cables exceeding 100 feet are not provided by Xantrex.

PANELBOARDS
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The Liquid Crystal Display (LCD)

The LCD on the faceplate or remote provides the following information.

Information Type Display Value/Range
Current from PV Array or DC Load | 0 to 85 amps DC (in whole numbers only)
Battery Voltage 4 to 100 volts DC (in 0.2 volt increments)
Watts 0 to 3.600 watts (volts x amps)
Amp hours 010 65,536 Ah; can be reset to 0
Total amp hours 0 to 65,536 Ah: resets to zero when power
is disconnected
Status LED green, red, or orange
Amps Watts Volts

Amps displayed in
whole numbers only B 01 . O 0013 akielie b

00004 .3 @Ol 2

Amp Hours Total Amp Hours

Figure 3 LCD Features

The contrast of this display can be adjusted by a potentiometer located
on the back on the unit. The potentiometer is a black, round knob on the
circuit board next to the jumper pins. See page 9 for the location of this
potentiometer.

Amp-Hour Reset and Backlight Button

The amp-hour meter on the faceplate or remote can be reset by two
different methods.

Automatic resetting occurs when the C-Series Multifunction DC
Controller is first connected and activated and each time it’s
disconnected from the battery or the meter cable.

To manually reset the amp-hour meter, press and hold the push-button
on the front of the meter until the display resets.

This button also activates or deactivates the backlight for the LCD when
pressed and released immediately.

LED Status Indicator

The multicolor LED indicates the operating status of the controller. A
color-coded label is included on the cover of the controller explaining
the status LED’s indications. It blinks green, red, or orange depending
on the status of the system. The sequence of the flash also changes
depending on the operation of the controller at that time.

See page 17 for a basic description of these indications.
See the Owner’s Manual for the C-Series Multifunction DC Controller
for a more detailed description of the LED indications.

PANELBOARDS
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Important: The green and red color of the LED only indicates the
particular operating mode and the battery voltage level. It does not
indicate whether the charging source is functioning properly.

4 |nstallation

The following sections describe how to install the C-Series Meter
Display. They include detailed instructions for the following steps.

1. Jumper Installation (Step 1): Set the voltage setting on the
faceplate or remote to match the system voltage by installing the
jumper over the appropriate pins. This step is critical to the proper
operation of the unit.

See “Jumper Installation (Step 1)” on page 8 for instructions.
Cable Installation (Step 2): Connect the display to the C-Series
controller using the communications cable.

See “Cable Installation (Step 2)” on page 10 for instructions.
Faceplate/Remote Installation (Step 3): Determine the location
and mounting method for the remote (if used).

See “Mounting the Remote (Step 3)” on page 14 for instructions.

S

W

Jumper Installation (Step 1)

Four sets of jumpers are located on the right side of the circuit board on
the back of the faceplate. Three jumpers set system voltage to 12 volts,
24 volts, or 48 volts. The fourth jumper dims the backlight on the
display to conserve power and improve accuracy when longer cable
runs are used. See Figure 5 for jumper locations.

To enable a selection, carefully slide the jumper over the top of both
pins. This is called installing the jumper.

To disable a selection, carefully slide the jumper over only one of the
pins. This is called removing the jumper.

Jumper Installed Jumper Removed
(Jumper is on both pins) (Jumper is only on one pin)
Jumper (Selection enabled) (Selection disabled)

Figure 4 Jumper Positions

To select and set the voltage:

€ Install the jumper over the pins that correspond to the voltage of the
system. See Figure 5 for the location of the voltage jumpers.

PANELBOARDS
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Cable Installation (Step 2)

Connect the display to the controller using the serial communications
cable provided. The cable is a six-conductor telephone cable with
modular-type connectors (RJ-15). Although any telephone-type cable
will work, the cables provided with the displays use stranded and
tin-plated wire for better performance and longer life.

The following instructions are illustrated in Figure 6.
To connect the Faceplate to the C-Series controller:

1. Remove the front cover of the C-Series controller by removing the
four screws on the front cover of the unit.

2. Remove the LED on the circuit board of the C-Series controller

next to the RJ-15 Port just above the BATTERY POSITIVE connector.

If the LED must be replaced in the future, it will operate in either

orientation, except if replaced incorrectly, the color of the status

LED will be reversed.

Insert the serial communications cable from the faceplate into the

RJ-15 Port.

4. Align the faceplate on the front of the C-Series controller so that the
holes for the faceplate match.

5. Secure the faceplate in place using the four screws removed in
Step 1.

I I I Remove these 4 screws
105 to access circuit board.
. Sesann - ‘

Remove this LED
(pull out).

(95}

Plug the Serial Communication
Cable into RJ-15 Port on the
circuit board.

@ Align the faceplate and
replace the 4 screws. —
3

Figure 6 Connecting the Faceplate

PANELBOARDS
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To connect the remote:

1. Remove the front cover of the C-Series controller by removing the

four screws on the front cover of the unit.

Route one end of the serial communications cable (SCC) through a

knockout on the controller. Use a strain relief to hold and protect

the cable.

Plug this end of the yellow cable into the RJ-15 Port on the circuit

of the controller.

4. Route the other end of the SCC to where the remote display will be
located. Plug this end of the cable into RJ-15 Port on the backside
of the remote. Ensure you route it through the mounting surface
(i.e., wall or panel) if necessary.

S. Install the remote where desired. Four holes are provided for
installing screws or fasteners to secure the display in the mounting
surface.

See “Mounting the Remote (Step 3)” on page 14 for additional
information about how to mount the remote.

6. Secure the original faceplate in place using the four screws
removed in Step 1.

o

L

Important: The LED does not need to be removed when using
the remote.

RJ-15 Remote (back)
Remove these Port
4 screws to

access circuit

board.

f L]
Route one end of SCC through Serial Communications Cable

strain relief on controller. (3CE)
Plug the SCC into the RJ-15 Port on Route the other end of the
the circuit board of the controller. SCC to the RJ-15 Port on

the back of the Remote.

@ o CE . Align the original

Mount the display = — ¢ faceplate and replace
up to 1,000 ft from _. E the 4 screws.
the controller. ° e .

Figure 7 Connecting the Remote
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Mounting the Remote (Step 3)

The remote can be permanently installed in a wall or cabinet.
The unit can also be flush-mounted into a rectangular opening in a wall
or surface-mounted using a double-gang, non-metallic outlet box.

To flush mount the remote, an opening must be cut in the backing
material to allow room for the circuit board, wires, and connectors.
Allow at least 1 %2 inch minimum clearance behind the circuit board for
the connectors and wires.

Important: Use great care when cutting out the area for the circuit board
from the backing material (i.e.. wallboard). Ensure there is enough area left to
securely hold the screws.

Minimum Clearance

1.5" (38 mm)

Ports
Circuit Board + *

Faceplate | |

Figure 8 Minimum Clearance for the Remote

5 Operation

Status Indicator

The multicolor LED indicates the operating status of the controller. A
color-coded label is included on the cover of the controller explaining
the status LED’s indications.

*  When in Charge Control mode, the LED will be green.

*  When in Load Control mode, the LED will be red.

*  When an Error Condition exists or the load has been disconnected,
the LED will be orange.

*  When battery equalization is in process, the LED alternates
between red and green.

Important: The green and red LEDs only indicates the particular
operating mode and the battery voltage level. It does not indicate whether the
charging source is functioning properly.

See the Owner’s Manual for the C-Series Multifunction DC Controller
for additional information about the LED Status Indicator.

PANELBOARDS
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Resetting the Amp-Hour Meter

To manually reset the amp-hour meter, press and hold the push-button
on the front of the meter until the display resets.

The meter automatically resets if power is disrupted (for example, DC
cable is removed and replaced).

Turning the Display Backlight On or Off

Press and release the Amp-hour Reset button to turn the backlight
on or off.

6 Troubleshooting

If using long cable runs on the remote (greater than 100 feet) or if the
meter seems inaccurate, remove the jumper located below the voltage
configuration pins on the circuit board on the back of the unit. This dims
the LCD backlight, reduces power consumption, and improves meter
accuracy.

See the Owner’s Manual for the C-Series Multifunction DC Controller
for additional information about Troubleshooting.

7 Warranty and Return

Warranty

What does this warranty cover? This Limited Warranty is provided by
Xantrex Technology. Inc. ("Xantrex") and covers defects in workmanship and
materials in your C-Series Meter Display. This warranty period lasts for two
years from the date of purchase at the point of sale to you, the original end user
customer. Proof of purchase is required to make warranty claims.

This Limited Warranty is transferable to subsequent owners but only for the
unexpired portion of the Warranty Period. Subsequent owners also require proof
of purchase to validate this warranty.

What will Xantrex do? Xantrex will, at its option, repair or replace the
defective product free of charge. provided that you notify Xantrex of the product
defect within the Warranty Period, and provided that Xantrex through inspection
establishes the existence of such a defect and that it is covered by this Limited
Warranty.

Xantrex will. at its option. use new and/or reconditioned parts in performing
warranty repair and building replacement products. Xantrex reserves the right to
use parts or products of original or improved design in the repair or replacement.
If Xantrex repairs or replaces a product. its warranty continues for the remaining
portion of the original Warranty Period or 90 days from the date of the return
shipment to the customer. whichever is greater. All replaced products and all
parts removed from repaired products become the property of Xantrex.

PANELBOARDS
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Xantrex covers both parts and labor necessary to repair the product, and return
shipment to the customer via a Xantrex-sclected non-expedited surface freight
within the contiguous United States and Canada. Alaska and Hawaii are
excluded. Contact Xantrex Customer Service for details on freight policy for
return shipments outside of the contiguous United States and Canada.

How do you get service? If your product requires troubleshooting or warranty

service. contact your merchant. If you are unable to contact your merchant, or
the merchant is unable to provide service, contact Xantrex directly at:

Telephone: 1 800 670 0707 (toll free North America)
1360 925 5097 (direct)

Fax: 1 800 994 7828 (toll free North America)
1360 925 5143 (direct)

Email: customerservice@xantrex.com

Direct returns may be performed according to the Xantrex Return Material
Authorization Policy described in your product manual. For some products.
Xantrex maintains a network of regional Authorized Service Centers. Call
Xantrex or check our website to see if your product can be repaired at one of
these facilities.

What proof of purchase is required? In any warranty claim, dated proof of
purchase must accompany the product and the product must not have been
disassembled or modified without prior written authorization by Xantrex.

Proof of purchase may be in any one of the following forms:

*  The dated purchase receipt from the original purchase of the product at
point of sale to the end user, or

»  The dated dealer invoice or purchase receipt showing original equipment
manufacturer (OEM) status, or

*  The dated invoice or purchase receipt showing the product exchanged
under warranty

What does this warranty not cover? This Limited Warranty does not cover

normal wear and tear of the product or costs related to the removal, installation,

or troubleshooting of the customer’s electrical systems. This warranty does not
apply to and Xantrex will not be responsible for any defect in or damage to:

a) the product if it has been misused. neglected. improperly installed. physi-
cally damaged or altered. either internally or externally, or damaged from
improper use or use in an unsuitable environment:

b) the product if it has been subjected to fire. water, generalized corrosion,
biological infestations. or input voltage that creates operating conditions
beyond the maximum or minimum limits listed in the Xantrex product
specifications including high input voltage from generators and lightning
strikes:

¢) the product if repairs have been done to it other than by Xantrex or its
authorized service centers (hereafter "ASCs"):

d) the product if it is used as a component part of a product expressly war-
ranted by another manufacturer:
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¢) the product if its original identification (trade-mark. serial number) mark-
ings have been defaced. altered. or removed.

Disclaimer

Product

THIS LIMITED WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY
PROVIDED BY XANTREX IN CONNECTION WITH YOUR XANTREX PRODUCT
AND IS, WHERE PERMITTED BY LAW, IN LIEU OF ALL OTHER WARRANTIES,
CONDITIONS, GUARANTEES, REPRESENTATIONS, OBLIGATIONS AND
LIABILITIES, EXPRESS OR IMPLIED. STATUTORY OR OTHERWISE IN
CONNECTION WITH THE PRODUCT, HOWEVER ARISING (WHETHER BY
CONTRACT, TORT, NEGLIGENCE, PRINCIPLES OF MANUFACTURER'S
LIABILITY. OPERATION OF LAW, CONDUCT, STATEMENT OR OTHERWISE),
INCLUDING WITHOUT RESTRICTION ANY IMPLIED WARRANTY OR
CONDITION OF QUALITY, MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE TO THE EXTENT REQUIRED
UNDER APPLICABLE LAW TO APPLY TO THE PRODUCT SHALL BE LIMITED
IN DURATION TO THE PERIOD STIPULATED UNDER THIS LIMITED
WARRANTY.

IN NO EVENT WILL XANTREX BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, COSTS OR
EXPENSES HOWEVER ARISING WHETHER IN CONTRACT OR TORT
INCLUDING WITHOUT RESTRICTION ANY ECONOMIC LOSSES OF ANY KIND,
ANY LOSS OR DAMAGE TO PROPERTY, ANY PERSONAL INJURY, ANY

DAMAGLE OR INJURY ARISING FROM OR AS A RESULT OF MISUSE OR ABUSEL,
OR THE INCORRECT INSTALLATION, INTEGRATION OR OPERATION OF THE
PRODUCT.

Exclusions

If this product is a consumer product. federal law does not allow an exclusion of
implied warranties. To the extent you are entitled to implied warranties under
federal law, to the extent permitted by applicable law they are limited to the
duration of this Limited Warranty. Some states and provinces do not allow
limitations or exclusions on implied warranties or on the duration of an implied
warranty or on the limitation or exclusion of incidental or consequential
damages. so the above limitation(s) or exclusion(s) may not apply to you. This
Limited Warranty gives you specific legal rights. You may have other rights
which may vary from state to state or province to province.

Warning: Limitations On Use
Please refer to your product manual for limitations on uses of the product.

SPECIFICALLY, PLEASE NOTE THAT THE C-SERIES METER DISPLAY SHOULD
NOT BE USED IN CONNECTION WITH LIFE SUPPORT SYSTEMS OR OTHER
MEDICAL EQUIPMENT OR DEVICES. WITHOUT LIMITING THE GENERALITY
OF THE FOREGOING, XANTREX MAKES NO REPRESENTATIONS OR
WARRANTIES REGARDING THE USE OF THE XANTREX C-SERIES METER
DISPLAY IN CONNECTION WITH LIFE SUPPORT SYSTEMS OR OTHER
MEDICAL EQUIPMENT OR DEVICES.
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Return Material Authorization Policy

Before returning a product directly to Xantrex you must obtain a Return
Material Authorization (RMA) number and the correct factory "Ship To"
address. Products must also be shipped prepaid. Product shipments will be
refused and returned at your expense if they are unauthorized. returned without
an RMA number clearly marked on the outside of the shipping box. if they are
shipped collect. or if they are shipped to the wrong location.

When you contact Xantrex to obtain service, please have your instruction
manual ready for reference and be prepared to supply:

*  The serial number of your product

+  Information about the installation and use of the unit

*  Information about the failure and/or reason for the return

* A copy of your dated proof of purchase

Return Procedure

1. Package the unit safely, preferably using the original box and packing
materials. Please ensure that your product is shipped fully insured in the
original packaging or equivalent. This warranty will not apply where the
product is damaged due to improper packaging.

)

Include the following:

*  The RMA number supplied by Xantrex Technology. Inc. clearly
marked on the outside of the box.

*  Areturn address where the unit can be shipped. Post office boxes are
not acceptable.

» A contact telephone number where you can be reached during work
hours.

» A brief description of the problem.

3. Ship the unit prepaid to the address provided by your Xantrex customer

service representative.

If you are returning a product from outside of the USA or Canada In

addition to the above, you MUST include return freight funds and are fully

responsible for all documents, duties. tariffs. and deposits.

If you are returning a product to a Xantrex Authorized Service Center

(ASC) A Xantrex return material authorization (RMA) number is not required.

However. you must contact the ASC prior to returning the product or presenting

the unit to verify any return procedures that may apply to that particular facility.

PANELBOARDS
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3.2

3.3

34

Out of Warranty Service

If the warranty period for your C-Series Meter Display has expired., if the unit
was damaged by misuse or incorrect installation. if other conditions of the
warranty have not been met, or if no dated proof of purchase is available, your
C-Series Meter Display may be serviced or replaced for a flat fee.

To return your C-Series Meter Display for out of warranty service. contact
Xantrex Customer Service for a Return Material Authorization (RMA) number
and follow the other steps outlined in “Return Procedure™ on page 25.

Payment options such as credit card or money order will be explained by the
Customer Service Representative. In cases where the minimum flat fee does not
apply. as with incomplete units or units with excessive damage. an additional fee
will be charged. If applicable, you will be contacted by Customer Service once
your unit has been received.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in
Section "Basic Electrical Materials and Methods."

Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic nameplate mounted with
corrosion-resistant screws.

CONNECTIONS

Install equipment grounding connections for panelboards with ground continuity to main electrical ground bus.
Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control
circuit.
2. Test continuity of each circuit.

Testing: After installing panelboards and after electrical circuitry has been energized, demonstrate product capability
and compliance with requirements.

1. Procedures: Perform visual and mechanical inspection and electrical tests. Certify compliance with test
parameters.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise,

replace with new units and retest.

Balancing Loads: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load
balancing and notify if there are any disruptions.

PANELBOARDS
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3.5 ADJUSTING

A Set field-adjustable switches and circuit-breaker trip ranges.

3.6 CLEANING
A. On completion of installation, inspect interior and exterior of panelboards. Remove paint splatters and other spots.

Vacuum dirt and debris; do not use compressed air to assist in cleaning. Repair exposed surfaces to match original
finish.

END OF SECTION 16442

PANELBOARDS
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SECTION 16510 - DISCONNECTS (MOTOR AND CIRCUIT)

PART 1 - GENERAL

1.1 DESCRIPTION
This section specifies low voltage disconnect switches.

1.2 RELATED WORK
A BASIC METHODS AND REQUIREMENTS (ELECTRICAL).
B. GROUNDING.

1.3 SUBMITTALS

A Submit in accordance with Section SAMPLES AND SHOP DRAWINGS.
B. Shop Drawings:
1. Include sufficient information, clearly presented, to determine compliance with drawings and
specifications.
2. Include electrical ratings, dimensions, mounting, material, enclosure types, fuse type and class.
3. Show the specific switch and fuse proposed for each specific piece of equipment or circuit.
C. Manuals:
1. Provide complete operating and maintenance manuals for bolted-pressure switches, including technical

data sheets, wiring diagrams, and information for ordering replacement parts.
2. Identify terminals on wiring diagrams to facilitate operation and maintenance.
3. Wiring diagrams shall indicate internal wiring and any interlocking.
1.4 APPLICABLE PUBLICATIONS

A The publication listed below form a part of this specification to the extent referenced. The publications are
referenced in the text by the basic designation only.

B. Underwriters Laboratories, Inc. (UL):

C. National Fire Protection Association (NFPA):

70-90  National Electrical Code (NEC)

DISCONNECTS (MOTOR AND CIRCUIT)
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D. National Electrical Manufacturers Association (NEMA):

PART 2 - PRODUCTS

KS1-90 Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)

2.1 LOW VOLTAGE FUSIBLE SWITCHES RATED 600 AMPERES AND LESS

A. Quick-make, quick-break type in accordance with UL98, NEMA KS 1 and NEC.
B. Minimum duty rating, NEMA classification Heavy Duty (HD) for 240 volts.
C. Shall have the following features:

1.

2.

PART 3 - EXECUTION

3.1 INSTALLATION

END OF SECTION 16510

Switch mechanism shall be the quick-make, quick-break type.

Copper blades, visible in the OFF position.

An arc chute for each pole.

External operating handle shall indicate ON and OFF position and shall have lock-open padlocking
provisions.

Solid neutral for each switch being installed in a circuit which includes a neutral conductor.

Ground Lugs: One for each ground conductor.

Enclosures:
a. Shall be the NEMA types shown on the drawings for the switches.
b. Where the types of switch enclosures are not shown, they shall be the NEMA types which are

most suitable for the environmental conditions where the switches are being installed.

Installation shall be in accordance with the NEC and as shown on the drawings.

DISCONNECTS (MOTOR AND CIRCUIT)
16510 - 2
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SECTION 16511- INTERIOR LIGHTING

PART 1 - GENERAL

1.1 DESCRIPTION

A This section includes the furnishings, installation of and connection of the interior lighting.

1.2 RELATED SECTIONS
A. Basic Electrical Materials and Methods

B. Conductors and cables

1.3 SUBMITTALS

C. Shop Drawings:
1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and
specifications.

2. Include electrical ratings, dimensions, mounting, material, required clearances, terminations, wiring and
connection diagrams, photometric data, ballast, lenses, louvers, lamps, and controls.

3. When catalog data and/ or shop drawings for fluorescent fixtures are submitted for approval, photometric
data shall be included with submittal, indicating average brightness and efficiency of the fixture.

PART 2 - PRODUCTS

21 LIGHTING FIXTURES

A Shall conform to the detail drawings, NEC Article 410 and UL- 57.

INTERIOR LIGHTING
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Application

10 lighting’s Ine series 75 is approsimately 757 1 75"

in cross saction. UL listed for dry bacations, its o profile
hausing enables functicnal lummous intensities fram “bghe”
architectural details such as niches, coves, handrails &
casewurk. Similar to halogen light sowrces, LEDs are peint
souroes that offer superior definition to theee dmensiceal
obyects and sparke to reflective surfaces.

seres 15 is a low voltage linsar accent aminaire that may be
oedered in incremamal nominal kngths that range from 6 to
96", Optional beam spreads along the perpendicular 205 of the
fotwre inchode 10 45, and 65 . For details o the asymmetric
beam spread, see dedicated spacification sheet. fverage rated
life for series 75 is 50,000 heurs. Lamp hamen depreciation at
50,000 brs, is 3004,

Light Qutput

line series 75 is available with tmo lumen cutpets for white
light oedy. Red. green, blue and ambar are available in standard
output oely:

Standardt
* Warm White: 38 it
* Cool White 48 Ims'ft

High Duepurt:
* Warm White: 127 losft
* Cool 'Whiter 145 Imsft

Refir to light cutpet tables for fostcandie values 2 varous
distances. ES farmat files may be cbtained from the factory o
downlnaded from wlighting com

Construction

The light weight. yet durable extruded alumipum housing
provides recommendad heat sick requirements for LEDs,
Precision eptic 5 composad of a customized acrdic material
that offers very high transmisiity, UV stability, and eoellent
lomgenity. series 75 is UL listed for dry locations only.

Electrical

Uriversal 120 or 277 Vot supply required for 24 wolt remate
driver, 4°-0" 22 NAG. 600 volt TFFN rated powser coeds are
supplied with strain relifs for both electrc feed and
connectoes (Foe continous row application).

Power
* standard: 2 wift
* high outpue: B wit

Finish
Anodized aluminum firesh is standard. Custem finishes
available upen request.

C®IS
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High 65 65 degree arface 2 Anodzed 02 12 sy 4 leftsidefeed 3 T20vwidim  Rated
Outpat @ Reld Custom Ceee 03 18" (1157) § Bottomfeed 4 20 wiim Ng:tﬂzqd
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BRUCK

LEDRA™ 12 WITH J-BOX AND DRIVER

Description:
The LEDRA 12 with J-BOX and Driver is a recessed in
ground fixture. Star high brightness LED. Pressure fit

mounting hardware allows for no screws to be visible. The
small size, long life, lack of UV, rich color options, and cool

beam allows for a wide variety of applications. Fixture
includes a junction box and a driver. Ledra fixture is

dimmable when 2 to 8 fixtures are wired together. When
used with LEDRA DIMMING MODULE (70426) & Remote

Ledra Drivers (70417 or 70418).

Technical Specs:

Finish: matte chrome

Input voltage: 85~265Vac

Power consumption: 3Watlts

Drive current: 700mA

Lumen output: 65 at 700mA

Lamp life: white 70% at 50,000 / blue at 100,000 hrs
Rating: Class Il

5500 White / Blue with Luxeon Ill Star LED

3200 Warm White with Z- Power LED

Part Numbers:

135653/s  white, 10° lens
135653/m  white, 30° lens
135653/fl  white, 45° lens
135653-1/s warm white, 10° lens
135653-1/m warm white, 30° lens
135653-1/fl warm white, 45° lens
135654/s  blue, 10° lens
135654/m  blue, 30° lens
135654/fl  blue, 45° lens

15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com
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BRUCK

ARDEN DOWN

Description:

Uni-plug design allows ARDEN DOWN pendant to be
mounted on any lighting system or ceiling canopy through
the use of an appropriate adaptor, not included. Cable
length can be field-cut or specified when ordering. May be
specified with Kiss canopy by adding /MP to part number
or /IMP2 for 2" version,

Technical Specs:

50W Max.

May also be specified with MR16 socket
Lamp not included

GY86.35 socket type

Part Numbers:

220131bz bronze, white glass
220131ch chrome, white glass
220131mc  matte chrome, white glass
220132bz bronze, blue fritted glass
220132ch chrome, blue fritted glass
220132mc  matte chrome, blue frited glass
220133bz bronze, kiwi glass
220133ch chrome, kiwi glass
i 220133mc  matte chrome, kiwi glass
220135bz bronze, papaya glass
F 220135ch chrome, papaya glass
;L 220135mc  matte chrome, papaya glass
."” "ll ©
a—
A
4378

15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com
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VIINI MY-I-LITE Series 311

APPLICATIONS

Legion's shallow MINI-MY-T-LITE™ Series
3117 utilizes the new energy efficient highlu-
men output T5 lamps. A lhigh quaity, ultra
thin and narrow profile specification grade
fluorescent luminaire formed of heavy
gauge steel, with concealed ballast mount-
ing screws, The low key silhouette design
fits virtually anywhere, blending unobtrusive-
ly with any decor.

The choice of designers, and specifiers
for homes, schools, banks, offices, hospi
tals etc.

Avallable In vanous sizes and waltages.
Easily installed and maiantained.

CONSTRUCTION

fabricated to insure 1

ormed of heavy gauge stee Jcly
e and perfect ahgnment

-
MOUNTING: Al Mini-My-T-Lte™ fluorescems can be mounted
ndwvidually or in continuous rows, knockouts provided at both
U and entry
ed with "HES", high performance start
thermally protected ballasts T5 rapid
MA 10 300 MA .

for 24W, 39W. 54W T5HO Electronic High Factor, Class
5 <10% THD (less than 1

or Type 1

RY. All ¢ cal components mounted on

se of installation and servicing

HIELDING

plastic standard, destatcized and Hexible, eas

out for relamping

onents parts are
aganst rust a ation by an Anx zing Proce
~oated with 3659 igh quality sprayed baked white synthet
enamel for maximum durabiny, providing a high reflective effi
siency.

ERTIFICATION: The Series 311 is U.L. and C.U.L. isted anc
bears the label of the | B.E W/AFL-CIO Local #3

;

LD
N 221 Glenmore Ave., Brooklyn, NY 11207 « Ted: 718/498-1770 « Fax: 718/498-0128
Toll Free Fax: 800/4-L EGION

A,
L/ \:
gL\

v
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Series 311

Mini My-T-Lite™

ORDERING DATA

OPTIONS
No. and Suffix "RSW” after catalog no. for Positive Position Rocker Switch.
Catalog No. Type Lamps Longth| Weight Sulfix "GCO" alter catalog no. for Grounded Cormenisnces Cutlet
o 1 311.8.ACP HES 1FETS.PH 2| ar Suffix “CP” ater catalog no. for B fi. cord and plug.
; - ~ F13T5 P 210" “"' Suffix "GOC" afer catalog no. 17 greenfield/conduil conmector,
£ | 31113ACPHES | 1-F13TSPH — Suffix “FB" after catalog no. for Fuse and Fuseholder
S | 311-28-ACPHES | 2-FBIS-PH 2400 | 7
g 311813 ACP HES| 1.FETS PA1-FI3TEPH | 3307 | B
311-213-ACP HES | 2-F1315 4210 | 9%
311-114-ACP 1-F14T5 204, 2
2 | 311124H0-ACP | 1-F24HOTS
g [31-121:acP 1-F2175 | 3
S [ 311133H0.ACP 1.F39H0TS
& | 311128-ACP 1-F28T75 460 1
311-154HO-ACP 1-FSAHOTS
Aartron & a tracamark of OSRAM SYLVANIA
BACK PLANS
. 3 - . KN
FRONT
T . 0 . 2
| |
11 11
. . = R I. I
) '
TG L 0y,
o7 \ \ \ \
FAL P | O I| || ||' || o
|
\ | \ ot TOP
)~ X
. Z.7 e L7
. i ik
11 |
w»
10 11 L BACK . 2w .
108 , .
* - ]| || ! ]l . —
| ."l &* 1 o~
r 2L, 50N )/_ e B |
?IZ ./ . (’ . N /
- | l‘ . - e
! \ BACK
END VIEW
Normation supplied pomarty 1o IIusTave PUrposes, Subject 10 Change 2
Congut factory 10 vanfication and Mninmum quanitly oroers. . E Q_ . .}\\“""5 “
[ ] ) 4 g A
Section C Page Y00 LT GHTI NG c o I N C
INTERIOR LIGHTING
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BRUCK

ENZIS TRACK

Description:

The light weight ENZIS TRACK is easily field bendable to
achieve any radius or hard angle, eliminating the need for
angle connectors or predetermined radius measurements.
Two malleable aluminum rods in the flexible track hold the
desired shape even when used with suspended cable
supports. No tools are required to attach the full array of
mounting hardware or fixture adaptors to the track. Enzis
track system can be suspended or semi-flush mounted
and allows the use of Bruck Uni-Light fixtures and
pendants.

Technical Specs:

Material: Plastic extrusion with tin plated copper conductor
braiding

Note: Curves and angles made to the track are field
adjustable, available in 6 ft, and 12 ft, sections only

Part Numbers:

140006bz  bronze, 72"
140006mc  matte chrome, 72"
140012bz  bronze, 144"
140012mc  matte chrome, 1447

©
3
[

o
-
o

HTING
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BRUCK

ENZIS SUSPENSION
SUPPORT

Description:

The ENZIS SUSPENSION SUPPORT allows for
suspension of track from aircraft cable and may be field
shortened (longer lengths available).Standard wood screw
provided for ceiling mount. No tools are required to attach
the cable suspension to the track. Bruck recommends
supports to be placed approximately every 3 ft.

Technical Specs:
Material: brass, matte chrome plated

. Part Numbers:

140100bz  bronze, 78"
140100mc  matte chrome, 78"

A\
A\

78"

15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com
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BRUCK

ENZIS POWER FEED

Description:

The ENZIS POWER FEED directly connects to track to
deliver low-voltage power from transformer, cne set
needed per circuit. Recommend placement near center of
track run, for use with 8 and 10 gauge power cables.

Technical Specs:

300W max capacity

Power feed cable not included
Material: brass, matte chrome plated

Part Numbers:

140305bz bronze
140305mc matte chrome

7/8"

o
214

INTERIOR LIGHTING
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BRUCK

ENZIS END CAP

Description:
The ENZIS END CAP, is an end cap for the Enzis track.
Part Numbers:

140190bz  bronze
140190mc  matte chrome

[[® ]

38"

HTING
15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com 1-11
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BRUCK

LEDRA™ |

Description:

The LEDRA Il is a fully adjustable Uni-Light fixture.
Integral AC/DC converter allows fixture to work on all
Bruck tracks with standard 12VAC transformers (must
meet minimum 20% load). Intemal dimming, through
integral 32-step switching, controls on each fixture for
precise setting. The small size, long life, lack of UV, and
cool beam makes the Ledra Il ideal for displays, casework,
difficult to maintain locations, and applications requiring
efficient rich color accents.

Technical Specs:
Finish: matte chrome
Power consumption: 3Walts
Drive current: 700mA
Lumen output: 65 at 700mA
Lamp life: 70% at 50,000hrs
; 5500 White with Luxeon IIl Star LED
I.‘?, 3200 Warm White with Z- Power LED

-
-I | Part Numbers:
238"

135711/s white, 10° lens, 1 3/8" stem
135711bz's bronze, white, 10° lens, 1 3/8" stem
135711/m white, 30° lens, 1 3/8" stem
135711bz/im  bronze, white, 30° lens, 1 3/8" stem
13571161 white, 45° lens, 1 3/8" stem
135711bz/fl  bronze, white, 45° lens, 1 3/8" stem
135711-1/s warm white, 10° lens, 1 3/8" stem

135711-1bz/s s‘:;‘:“z‘* warm white, 10° lens, 1 3/8

135711-1/m  warm white, 30° lens, 1 3/8" stem

135711-1bz/m st:;(::ze. warm white, 30° lens, 1 3/8"

135711-1/1 warm white, 45° lens, 1 3/8" stam

. . S
135711-1bz/fl st:;c::ze, warm white, 45° lens, 1 3/8

135713/s white, 10° lens, 3 5/8" stem

1TING
15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com 1-12
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BRUCK

POWER SUPPLY CABLE

Description:

The POWER SUPPLY CABLE is tin-plated and composed
of 300 strands of conductive copper wire coated with
transparent plastic insulation. Stranded cable improves
conductivity and lessens voltage drop in comparison to
solid cables. The 10 gauge cable is sufficient for up to 20°,
the 8 gauge cable can be used when longer runs are
necessary.

Technical Specs:
10 or 8 gauge stranded cable
300W max capacity

Part Numbers:

10 gauge, tin-plated, transparent
150118 insulated
— in-
N 8 gauge, tin-plated, transparent
insulated
INTERIOR LIGHTING
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378"

BRUCK

LEDRA™ R WITH J-BOX AND DRIVER

Description:

The LEDRA R with J-BOX and DRIVER is a recessed
fixture with a 70° tilt and 360° rotation on fixture head.
Pressure fit mounting hardware allows for no screws 1o be
visible. The small size, long life, lack of UV, rich color
options, and cool beam allows for a wide variety of
applications. Fixture includes a junction box and a driver.
Ledra fixture is dimmable when 2 to 8 fixtures are wired
together. When used with LEDRA DIMMING MODULE
(70428) & Remote Ledra Drivers (70417 or 70418).

Technical Specs:

Finish: matte chrome

Input voltage: 100~240Vac

Power consumption: 3Watts

Drive current; 700mA

Lumen output: 65 at 700mA

Lamp life: white 70% at 50,000
Rating: Class Il

5500 White with Luxeon Il Star LED
3200 Warm White with Z- Power LED

Part Numbers:

135735/s  while, 10° lens
135735/m  white, 30° lens
135735/l  white, 45° lens
135735-1/s warm white, 10° lens
135735-1/m warm white, 30° lens
135735-1/fl warm white, 45° lens

INTERIOR LIGHTING
16511 -14
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. .
baSIC Strlp wall mounted luminaire for direct linear fluorescent lighting particularly suited for
bathroom mirror applicatione.

36 . linear exposed flucrescent lanmp
48 » body in aluminum extrusion with natural ancdzed or matte white powdar coatad firish
. end caps in chrome, silver, or whita frsh
« Mmounting o standard electrical junction boxes at certter of luminaire.
« fixbure is suppliied with & white powder coated cover plate for mounting on junclion boxes and
cesgn fitting for opticnal “pigtal”® candult mounting without a cover plate as shown in Image on
ron rezek opposite page.

ADA 249
|ii:'| r‘z-'al A
i
150
LC
z3 .
aa 1.. )
fluorescent scurce
DA TWTBi-pin)
ADA 36
@ 7 0 0

[ 5CM

381N

flucreacent scurce
1X2SW(TBt-pir) c—
ADA 18
lf'\_;_'l u: H R
z5
2R gy
2 fluoreacent source
ohrome end oaps With a whits round |Uncbon baox oover plate IXE2W(TBA-pin) e
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PANTAREI 190

ERNESTO GISMOND! » 159

WALLCELING HOUNTED LUMINARES
FOR DIFFUSED INCANDESCENT,
FLUDRESCENT AND HALOGEN
UGHTING, SUITAILE FOR QUTDS
WET LOCATIONS. ASWELL AS IND:
LOCATIONS.

ONSTRUCTION IN SOULD
AST ALUMINUM WITH FRONT
CEALID HINGED DIFFUSIA
FENING FOR QUICK AND EASY

RELAMPING ACCESS
- BODYTYPES

- JJRFACE MOUNTED

< PAL UGHT QR MALF LKGHT
- BODY FINSHES

SFECIAL. ROGION RESISTANT,

ELECTROSTATIC FOLYESTER FONVDER
COATING IN BLACK OF WHITE
- NATURAL POLISMED ALUNMINGM

WITH CLEAR POLYURETHANE

FROTECTIVE COATING WITH NO

WARRANTY FOR OUTDOOA

APPUCATIONSAS POSSELE NATURAL

MUTATIONS GF ALUMINUM MAY

OCOUR OVER TIME DEFENDENT ON

LOCAL ATHOSFHERIC CONDIMIONS

AND MAINTENANCE FACTORS

- DFFUSERS
- STURDY, MOLBID, SANDID
CLASS WATH INTERNAL RASED,

HONEYCOMBED PATTERN

AWNAILABLE FOR ALL MODELS AND

SUTABLE FOR ALL UGHT SOURCES.

NIICTION MOLDID, IMPACT

AESETANT, OPALINE POLYCARBD.

NATE WITH INTERNAL HONEYTOMB

SAISED PATTERN. AVAILABLE FOR

FUUORESCENT UGHT SOURCES ONDY
* WALUCTLING MOUNTIN

- SURFACE MOUNTING CENTERED

TO STANDARD 4" OCTAGONAL

JUNCTION BOX

- B
D
C

INCANDESCENT SCURCE
o I XADY | LIMBITW,
COMPACT ALUORESCENT SOURCE

- IXFW (TAG2 1 4 PFANTAREI 190 HALF UGHT POLY DIFFUSER
LEMWY VELTAGE HALOGEN SOunc|
= IXS0WII 2V (GYEDS) E—

@ \

ADA ADA

QLN IY
d7 1T

PANTARE! 150 FULL LIGMT
=
=
,./'
™~ 19
e
PANTARE! 190 HALF LIGHT

o4
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BRUCK

LEDRA™ 12C

Description:

The LEDRA 12C is a recessed in ground fixture. Pressure
fit mounting hardware allows for no screws to be visible.
The small size, long life, lack of UV, and cool beam allows
for a wide variety of applications. Suitable for wet
locations. 18awg wire required to connect Ledra to driver,
not included. Ledra fixture is dimmable when 2 to 8
fixtures are wired together. When used with LEDRA
DIMMING MODULE (70426) & Remote Ledra Drivers
(70417 or 70418).

Technical Specs:

Finish: matte chrome
Power consumption: 3Walts
Drive current: 700mA
Lumen output: 65 at 700mA

rlq Lamp life: white 70% at 50,000 / blue at 100,000 hrs
g § Rating: Class Il
5500 White / Blue with Luxeon Ill Star LED
Y 3200 Warm White with Z- Power LED
=
| Part Numbers:

135655-1/s/c warm white, 10° clear lens
135655-1/s/t  warm white, 10° frosted lens
135655-1/m/c warm white, 30° clear lens
135655-1/mit  warm white, 30° frosted lens
135655-1/fl/c  warm white, 457 clear lens
135655-1/flif  warm white, 45° frosted lens
135655/s/c  white, 10° clear lens
135655/s/t white, 10° frosted lens
135655/m/c  white, 30° clear lens
135655/m/f  white, 30° frosted lens
135655/flic  white, 45° clear lens
135655/fI/f white, 45° frosted lens
135656/s/c  blue, 10° clear lens
135656/s/t blue, 10° frosted lens

HTING
15774 Gateway Circle Tustin, CA G2780 ph: (714) 256-985G fax: (714) 256-9969 www.brucklighting.com 1-17
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BRUCK

DC DRIVER for LEDRA™ FIXTURES

Description:

The DC DRIVER for LEDRA FIXTURES, supplies constant
current of 700 milliamps and powers 2 to 5 Ledra fixtures,
not for use with Ledra track. Fixtures must be wired to the
driver in series. Features short circuit protection: rated for
Class Il wiring. Driver may be placed up to 150 feet from
fixtures.

Technical Specs:

Operating Temperature: -22° F 1o 140° F
Input: 100-132VAC

Rating: Class Il

Part Numbers:

70417 17W, for 2-5 fixture

334
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ERCO

33768.023 Silver LED daylight
white
LED DSW 30V DC

Product description

Housing with gasket: stainkess
steed,

Installation bush with rits: plastic,
Cable, | 19 11{16" { 500mm,
Upper halt af LED in onenitatian
color, lower hatf of LED for floor
lighting whate,

Reflector: plastic, ahumenum vapor
ized, sitver, frosted

Cover ring: corrasion resstant
stamlbess steel, with 147 ) Gmirr
safety glass Load 11240t | 5kN.
Control gear to be ardered sepa
rately,

Suitable for wet location [IP&8):
dust {
Wicight

I | 0.16kg

ERCO Lighting Inc,
160 Raritan Conter Farkminy
Sulte 10
Edson, ) O8837
LISA
2 lel; +1 7372 275 BR%
Faxc «1 732 275 8857
Infouusgeroacom

LED orientation luminaire

Floor washlight

¥ '
. | E 2116
|5 K
| O mm
- )
2
W

@y H& A F

Dry Damp Wet

O > Dutdoor

19{18"

T @40 mm

]

Technical Begios: 1200G0H:
Edition: 1115
Pease downloasd latest version from
Wmwe oo com 33763001

NG
"9
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ERCO

VR A [

256 mm

41)8"
K Bl
104 mm

LED orientation luminaire

Accessories

33858023

Cantrol gear

For max, 10 arientation luminaires
Ingut voltage 1000V-2400 AL,
12002500 .

Output voltage 00 DC
Adjustabie functiors: switching
and dimming, Gradual flashing and
fashing at three spevds

Sustable for wet location (IPBS):
dust-proaf and water-jet prao,
Weght 1.321bs | D6E0kg

.

b=+ (s Quttoor
DeyOampiVet
2 13M16"
LS -
72 mm
33859.023

Cantrol gear
For max. 10 orientation luminaires.
Input voltage 100N-2400 AL,

120N- 2500 DC,

Output vidtage 200 DC.

24V DC input for emergency power
operation.

Adjustabide functiors: switching
and dimming. Gradual flashing and
flashing at three speerds

Sustable for wet location (IFB4]:
dust-proal and water-jet proof,
Weght 1.321bs | D.60kg

110

@ A6 mm

2
4 L3
5 mm
23(¢ 315018°
h 5 . .
Mmm WO mm

33873.000
Aecessed housing
For mounting in plaster,

33891.023
Hecessed housing 1PG7

Foe irstallation in concrete flooes
af compressed natural ground with
25mm foor cavenng,

Cast alummum, black, double pow
der-coated.

2 cable entries with IFG7 ports
Theough-wiring possible.

Suitable for wet location 1P67):
dust-proof and pratected against
mmersan damage.
A 4 F0

Dryluampivet

»Outdoor

: = . F b (OaOutioor
7 Diry(am paNet L a4
>>—i
w|E G 44 mm
=g le.
=|8 5|
? 1 ~J®x 0 | | i
v S . .
L YN us 18 FIE x5 216
418 21316" 3 &
— —N 180 x 138 mm
104 mm Zmm

. NG
-20

LED orientation bumisaire
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ERCO LED orientation luminaire

Accessories

13894023

Recessed housing |PG7

For mstallation in concrete floors
or compressed natural ground with
S0mm foor covering.

Cast shuminum, tl.nt double pow
der-coated,

2 cable entries with IP67 parts.
Through-winng passible.

Suntable for wet lacation (IP67]:
dust-proaf and protected against
immersion damage

R <+ U-COuttcor
DeyOampiVet
1304
44 mm
a|E
- ;: | hes
\ bh - 2 1 P
1116 x5 716"
—3
180 % 138 mm
13896023

Recessed housing IPG?

For nstallation in concrete wall,

Cast aluminum, tlack, double pow

der-coated,

2 cable entries with IPG7 parts

Thraugh-wirning passible.

Sustable for wet location (IF87]:

dust-proof and protected against

immersion damage

Weaght 1650bs ) 0 75kg

A b= O-Outtoor
DieyDam pitet

3916
T S0mm
= ';:- e
4 ~| E
3 -
= | 2
o ' -
| = |
@ | E % - | =
sl ada & L
Tl max. 81167
max. 205 mm
13876.000
Toal kit

For mounting in cable ducts

LED orientation bumisaire ! ING
13783073 -2
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okghting.com
line o
series .78 -

asymmetric

TR

Application

in ighting's Iine series .15 is approvimately . 75" 1 75" in

oross secton. UL isted for dry keations, its low profile

hausing enables functional lummous intensities from “bghe”
architectural details such as niches, coves, & casework. Similar
to hakgen light seurces, LEDs are pant soerces that offer
superior definition to theee dimensional obyects and sparkke

to reflective surfaces,

seres 1515 alowvoltage linzar accent Juminaire that may
be ordered in incremental lengths that range from 6 to 96°
noeminal. The asymmetric beam speead is optimzed for a
forward throw distribution 10, 45, &5 distributions also
available. Sen dedicated specification sheet for datails,
fverage raked life for series 75 is 50,000 heurs. Lamp
lumen depreciation at 50,000 brs, is 3%,

Light Qutput
line series 75 is available with tmo lumen cutpets for white

light onfy. Red. areen, blue and ambzr are available in standard
ouput ooly:

Standard:
» Warm White: 38 is/ft
* Cool White 48 Ims'Tt

High Dutput:
« Warm White: 127 lms/ft
» Cool Whiter 145 Imsfft

Refer to light cetpet tables for fostcande values 2t varous
distances. ES farmat files may be cbtained from the factory

o downloaded from iohighting com.
heahicochcan il Light weight, yet durable aluminum housing provides
Standand Light Output recommended heat sink requrements for LEDs. Precisien optic
T PLALE FNIIL SeANT is composed of a oustoemized acnylic material that offers very
28200 W 370 (w1 Bewc) high trarsmisiity, UV stability, and eacellent longavity, series
28100m 110 354 10" (w18 15 is UL listed for dry locationrs only.
() 10 v 10 860" (w14
& wire (1) 1 0" (12 Electrical
NTE 35'.0r Uriversal 120 or 277 ot supply reqquired for 24 velt remate
High Outgut driver, 40" 22 MAG, 600 volt TFEN rated power coeds are .
supplied with strain relisfs for both electric feed and :
i SUFFLER FEVE DETHAE cennEctars (foe continous roe application). -
28000 w12 W0 (w1 8mwe) ‘
4507 (w1 4ma) ) 1
N0 (w1 2ewe) Power Consumption

« standard: 2 wht

* high outpie: B wit
Finish
Anodized aluminum firesh is standard. Custem anedized
finishes avaslable upon request.

foPnighting tom w igting tom c us .
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lIne
1©

serles .75
asymmelric
Color Options
FOUK W AU W da L ke L] L)
&a - B O
% i [ G [ A
Applications / Light Output
bt lighting - standard light ouput e lighking
IES formant able at
| wwichightin
-+ *
! 6
- 16° —_
Jn 16 M
Mounting Options
100 surface 101 e surface W2 fiedd adjustatie
r %o £ 0 ¢
\@ e tl o
96" o 7 4
| C{ 36 a7 ] o
# 0 |
ko X * 05" &
Electrical End Feed Options
11nght end faed 2 eft end feed Inghtbackfeed 4 laft hack faed 5right bottom feed & keft battom feed
LI n (st L]
N
Order Code
R S N o o o Col - ) | I = ] . ' ) ]
o Ume  location  Color Distribution Mounting Finish Length Electrical Feed  Voltage/Dinmming D!m‘[r_udpsule
T5 nusic X J000K 90 Asymewtrc 100 Swrfaoe 1 Amdized WIS posl 1 Rightendfoed 1 1200 i
oly  3KHO J0COK 101 Side Numioan 01 6 2 Leftendfeed 2 2010 I Imerice
High <urface 2 Amdieed 02 12 3 Rigbockfeed 3 120y widim  Rated
Output . Custoen 03 18 4 Lefthockfoed 4 270vwidim N Met Required
5 S000K 102 Fiedd Calor 04 24" 5 Right botteen fond 5 othar byio
&maﬂcol( adustable gg g 6 Left bottoen foed uoped by ohers
g ' y
Dutput 07 427 W015) 15 Fihe end fosd
R 08 48" wsne) Left end foed
G Geoen 09 54" 151591 3.4 Right back feed
B Ble 1060 15115 Left back feed
LB 13 % B0 54 Rich battom feed
BT
13 78" a0 Left begtom feed
184" pssn Mot “Aca)” ) 1
15 90" p1as) and nw
16 95" Pesr) occrs an bath o

END OF SECTION 16511
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