SECTION 01 11 00
SUMMARY OF WORK

PART 1 - GENERAL

1.1
RELATED DOCUMENTS

A.
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including the Table of Contents, apply to work of this section.
1.2       SUMMARY OF WORK
A.
Project: Dispatch Cooling, Lighting and Cell Block Lighting/intercom at the Barnstable Police Station Project, 1200 Phinneys Lane, Hyannis, MA 02601 

B. 
 Owner:  Town of Barnstable, Department of Public Works, 367 Main Street, Hyannis, MA 02601

C. 
The work includes without limiting the generality thereof, selective demolition, replacement of the cooling system, new replacement lighting, acoustic tile ceilings and grid, and new lighting and intercom system within the dispatch area, and new replacement lighting and intercom system within the cell block areas.

D.
Attention is directed to the fact that the building will be fully occupied and functioning. Perform all work without undue interference to the continuing operations of facility.  The Contractor's access to the building is to be restricted as hereinafter specified

E. 
 Owner-Furnished Items: Selected lighting fixtures as described on the electrical  drawings , all to be installed under this contract
F. 
 Work Under Other Contracts:  Owner will supply and install temporary portable cooling units as needed during construction.
G. 
 Contractor-Furnished Items: As defined on the contract documents. 

1.3 
WORK RESTRICTIONS

A.  
Contractor's Use of Premises:  During construction, Contractor will have limited use of site indicated.  Contractor's use of premises is limited only by Owner's right to perform work or employ other contractors on portions of Project.

1. Owner will occupy premises during construction.  Perform construction between the hours 7 AM to 5:00 PM, Monday thru Friday, (other than holidays and weekends), unless otherwise agreed to in advance by Owner.  Clean up work areas at the end of each work period.

1.4
CONTRACT DOCUMENTS

A.
The Drawings of this contract are as listed in the Table of Contents:

B.
In the event of conflicts or discrepancies among the contract Documents, the Documents shall be interpreted on the basis of the following priorities:

First

Agreement

Second

Addenda with later date having greater priority.

Third

General Conditions

Fourth

Drawings and Specifications

C.
On Drawings, large scale detail shall govern smaller scale Drawings.  In case of conflicts between drawings and specifications, or within either the drawings or specifications, the Engineer may interpret the Documents so as to secure the most substantial and comprehensive performance of the work consistent with the intent and requirements of the Contract, and such work shall be performed by the Contractor without extra cost to the Owner.  It is understood that in the event of unresolved discrepancies, the Contractor shall have bid the most expensive material and method in each case.

D.
The word "Architect" where it appears in documents shall be used interchangeably with the word "Engineer" and for the purpose of this agreement is Garcia ( Galuska ( DeSousa, Inc.

1.5
COORDINATION
A.
Before commencing any work, the Contractor shall prepare a sequence of operations of all work under this Contract and shall submit it, to the Engineer, for approval.

B.
Before commencing any work, the Contractor shall consult with the Owner regarding the use of any on site facility, including, but not limited to yard areas, parking areas, storage areas, etc., that may be required to prosecute the work.  There will be limited parking spaces allocated for workers vehicles and for Contractor's vehicles or trucks and only at the discretion of the Owner.

C
The Contractor's access to the building is generally restricted to the main electric room and custodial area, dispatch and cell block portions of the project.   Contractor is responsible to keep all personnel employed on the project in those areas.  

D.
The Contractor shall be responsible for the proper fittings of all work and the coordination of the operations of all trades, contractors or material men engaged upon the work.  He shall be prepared to guarantee each of his contractors the dimensions which maybe required for the fitting of their work to all surrounding work and shall do or cause the contractors to do all cutting, fitting, adjusting and patching necessary to make the several parts of the work come together properly and to fit the work to receive or to be received by that of other contractors.
E.
The Contractor shall give competent superintendence to the work at all times during the progress of the work.  The Contractor shall also provide an adequate staff for proper co-ordination and expediting.

F.
The Contractor shall layout his own work, and he shall be responsible for all lines, elevations and measurements, and other work executed by him under the Contract.  He must exercise proper precaution to verify the figures shown on the drawings before laying out the work and will be held responsible for any error resulting from his failure to exercise such precaution.

G.
The Contractor shall be in charge of the entire Job Operations and shall be responsible for the prompt job coordination of all trades and Owner's separate Contractors, if they are on the job during the Contractor's operation.  

1.6
CUTTING AND PATCHING
A.
All necessary cutting, drilling, grouting and patching to fit together properly the several parts of the work shall be done by this Contractor.  Carefully lay out work in advance.  Perform all work with minimum damage to existing construction.

B.
Patch or replace any existing construction to remain which may be damaged or destroyed during course of work.  Restore to original condition and/or match existing surrounding construction.  Perform all work with skilled mechanics of the trades involved at no additional cost.

C.
New construction shall meet existing construction in a neat, finished workmanlike fashion.  Intent of alteration work is to produce a neat, finished job, combining existing and new construction.  Furnish and install any incidentals of finish, trim and closure to achieve these results.

D.
Patch all holes, cracks, openings and recesses left by installation and/or removal of any items in exposed existing surfaces and finish to match existing.

E.
In all exposed existing surfaces which become concealed in the completed construction, remove all loose, unsound, insecurely attached and/or destroyed material and debris.

F.
The Contractor shall not damage or endanger any portion of the work or the work of the Owner or any separate contractors by cutting, patching or otherwise altering any work.  The Contractor shall not cut or otherwise alter the work of the Owner or any separate Contractor except with the written consent of the Owner and of such separate contractor.  The Contractor shall not unreasonably withhold from the Owner or any separate Contractor his consent to cutting or otherwise altering the work performed hereunder.

G.
Cutting or demolition of concrete or masonry shall be done using methods previously approved by the Engineer.  Where cutting or other demolition work will remain wholly or in part exposed in the finished work, or should they depend for final outcome on the proper fitting of prefabricated or pre-produced items, the Engineer may require a drawing showing the precise location of work to be cut or demolished.

1.7
CONSTRUCTION SCHEDULING

A.
The work shall commence as specified under the Owner's Notice to Proceed and shall proceed in a continuous and uninterrupted manner until completion on or before the number of calendar days specified. See drawings for suggested phasing of the work.
1.8
SAFETY REGULATIONS

A.
This project is subject to compliance with the Public Law 91-596 "Occupational Safety and Health Act of 1970" (OSHA), with respect to all rules and regulations pertaining to construction, including Volume 36, numbers 75 and 106, of the Federal Register, as amended and as published by the U.S. Department of Labor.

1.9
CERTIFIED WELDERS

A.
Structural welds shall be made only by operators who have been qualified by test, as prescribed in the "Standard Qualification Procedure" of the American Welding Society, to perform the type of work required.

B.
Pipe welds shall be made only by operators who have been qualified by the National Certified Pipe Welding Bureau and the operator's qualification record shall be submitted to the Engineer before any work is performed.

C.
Shop welding shall be in accordance with the "Code for Welding in Building Construction".

D.
Temporary power for welding operations of each trade, if required, shall be provided by the General Contractor at no expense to the Owner.

1.10
EXAMINATION OF SITE AND EXISTING CONDITIONS

A.
Each General Bidder shall visit the site of the proposed work and fully acquaint himself with the conditions as they exist, so that he may fully understand and evaluate the facilities, difficulties and restrictions attending the execution of the work under this Contract.  Arrangements to visit the site shall be made in advance.

B.
Bidders shall thoroughly examine and be familiar with the drawings and specifications.  Each general bidder shall refer to the drawings and specifications and shall include in his bid all work required to complete the project.

C.
Plans, surveys, measurements, calculations, estimates and statements as to the conditions under which the work is to be performed are believed to be correct, but each bidder shall examine the site and conditions for himself, as no allowance will be made for any errors or inaccuracies that may be found therein, and neither the Owner nor the Engineer represent that they are even approximately correct.  Each Bidder shall determine by his own investigation and research, all conditions affecting the work to be done and labor and material needed, and shall make his bid in sole reliance thereon.
D.
Before ordering any material or doing any work, all measurements shall be verified by the Contractor at the Site.  No extra charge or compensation will be allowed on account of the difference between actual dimensions and the measurements indicated on the drawings.  Any difference which may be found shall be submitted to the Engineer for consideration before proceeding with the work.

1.11
MASSACHUSETTS SALES AND USE TAX

A.
An exemption number is assigned to the Owner as an exempt purchaser under the Sales Act, Chapter 14 of the Acts of 1966 to the extent that materials and supplies are used or incorporated in the performance of the Contract.

1.12
POSSESSION PRIOR TO COMPLETION

A.
The Owner shall have the right to take possession of, or use, any completed or partially completed part of the work.   Such possession or use shall not be implied to be an acceptance of any part of the work not completed in accordance with the Contract.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

Not Used

END OF SECTION
SECTION 01 23 00

ALTERNATES

PART 1 - GENERAL

1.1 
RELATED DOCUMENTS 
A. 
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.
1.2 
SUMMARY

A.
This Section includes administrative and procedural requirements for alternates. 

1.3 
DEFINITIONS
A. 
Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to the Base Bid amount if Owner decides to accept a corresponding change either in the amount of construction to be completed or in the products, materials, equipment, systems, or installation methods described in the Contract Documents. 


1.
The cost for each alternate is the net subtraction or addition to the Contract Sum to incorporate alternate into the work.  No other adjustments are made to the Contract Sum.

1.4 
PROCEDURES


A. 
Coordination:  Modify or adjust affected work as necessary to completely integrate work of the alternate into Project.


1.
Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate. 


B.
Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete description of negotiated modifications to alternates.


C.
Execute accepted alternates under the same conditions as other work of the Contract.  


D.
Schedule:  A Schedule of Alternates is included at the end of this Section.  Specifications Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate. 

PART 2 – PRODUCTS (NOT USED)

PART 3 – EXECUTION

3.1
SCHEDULE OF ALTERNATES

A.
Add Alternate No. 1 – Provide all work indicated on the HVAC and Electrical Drawings labeled Alternate No. 1 Work.  The work of this alternate includes but is not limited to providing a new A.C.T. Ceiling with new T-bar grid within Office 102, and installing new owner provided light fixtures and wiring as needed in Booking Area 103. Modify gird to accommodate the replacement 2x2 recessed fixtures. 
END OF SECTION

SECTION 01 30 00
SUBMITTALS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.

1.2 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

A.
Shop drawings are drawings, diagrams, schedules and other data which shall be specifically prepared for the Work by the Contractor, manufacturer, supplier or distributor to illustrate some portion of the work.

B.
Product data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and other information furnished to illustrate a material, product or system for some portion of the work. 

C.
Samples are physical examples which shall illustrate materials, equipment, or workmanship, and shall establish standards by which work is judged.

D.
The Contractor shall review, approve and submit with reasonable promptness and in such sequence as to cause no delay in the Work or in the work of the Owner or any separate contractor all shop drawings, project data and samples required by the Contract Documents.

E.
By approving and submitting shop drawings, product data and samples, the Contractor represents that he has determined and verified all materials, field measurements and field construction criteria related thereto, or will do so, and that he has checked and coordinated the information contained with such submittals with the requirement of the work and of the Contract Documents.

F.
The Engineer will review and take appropriate action upon submittal of Shop Drawings, Product Data and Samples, but only for conformance with the design concept of the Work and the information given on the Contract Documents.  Such action will be taken with reasonable promptness so as to cause no delay.  The Engineer's acceptance of a specific item shall not indicate approval of an assembly of which the item is a component.  The Engineers review of a Shop Drawing does not include the checking of dimensions, clearness, or quantities nor the verification of actual field conditions which shall be the Contractor's responsibility.

G.
The Contractor shall not be relieved of responsibility for any deviation from the requirements of the Contract Documents by the Engineer's approval of Shop Drawings, Product Data or Samples unless the Contractor has specifically informed the Engineer in writing of such deviation at the time of submission and the Engineer has given written acceptance of the specific deviation.  The Contractor shall not be relieved from responsibility for errors or omissions in Shop Drawings, Product Data or Samples by the Engineer's approval thereof.

H.
The Contractor shall direct specific attention, in writing on resubmitted Shop Drawings, Product Data, or Samples, to revisions other than those requested by the Engineer on previous submittals.

I.
No portion of the Work requiring submission of a Shop Drawing, Product Data, or Sample shall be commenced until the submittal has been approved by the Engineer as provided herein.  All such portions of the Work shall be in accordance with accepted submittals.

1.3 SUBMITTAL REQUIREMENTS

A.
Standard manufactured items - submit a minimum of six (6) of manufacturer's data sheets, showing illustrated cuts of the item(s) to be furnished, scale details, sizes, dimensions, capacities, performance characteristics, wiring diagrams, controls, and other pertinent information.  If more than one size or type is shown, indicate clearly each item(s) to be furnished.  When approved or disapproved, the Engineer will retain one copy.  Submit sufficient copies for all other parties.  No "Not Approved" or "Amend and Resubmit" copies shall be sent to the job site.

B.
For all other shop drawings, submit one (1) reproducible transparency until final approval is obtained.  Maximum size of shop drawing shall be 24" x 36".  On completion of checking, the Engineer will obtain record prints of each transparency, returning the transparency to the Contractor.

C.
Transparencies returned "approved" and/or "approved as noted", shall be distributed and processed as set forth below.

The Contractor shall obtain and distribute adequate prints for construction, including one print of each for the Owner's project representative, and then return the transparencies to the Contractor supplier from whom he originally received them.

D.
Transparencies returned "amend and resubmit" or "not approved" shall be processed  as set forth below.

The Contractor shall first obtain a record print and then forward the transparencies to source for correction of original drawings, and resubmission of a new transparency as above.

E.
Each drawing shall have the title block on the right hand side containing the following data:

- Name of Product

- Engineer

- General Contractor

- Contractor

- Date of Submission

F.
Each drawing shall have a clear space on the right hand side for approval stamp of both the Engineer and the Contractor.  The Engineer's stamp shall contain the following data:

             
Approved
             
Approved as noted
             
Amend & resubmit
             
Not approved
The Engineer and Contractor shall insert the date of action taken and an identification of the person taking the action.

1.4 SHOP DRAWING GRADING

- Approved:  No corrections, no marks

- Approved as noted: Resubmission not required.  Minor amount of corrections; all items can be fabricated without further corrections to original drawing; checking is complete and all corrections are deemed obvious without ambiguity.

- Amend & resubmit:  Resubmission required.  Items must not be fabricated without further corrections. Checking is not complete; details of items checked are to be clarified further before full approval can be given.  Resubmit new drawings with noted corrections.

- Not Approved" Drawing is rejected as not in accord with the contract.  When returning drawing reasons for rejection will be stated.  Correct and resubmit.  Do not fabricate.

1.5 PROGRESS SCHEDULE
A.
In order to facilitate coordination and fitting, prepare a "Plan of Operations and Progress Schedule" which shall show concisely the manner in which work will be started, prosecuted, and how the interrelationship of the work is to be completed.  The overall timing shall conform to the requirements of the Owner agreement.  The Plan of Operations and Progress Schedule shall be "weighted" to schedule each trade in proportion to the entire project.

B.
The Plan of Operations and Progress Schedule shall be specific in nature within any particular sub-trade; e.g., the Contractor's Schedule shall indicate the start and finish of the various portions of work within the scope of his work.  The schedule shall reveal the commencement date and completion date for each and every phase of the work such as underground duct banks, utility co. scheduling, switchboard modifications, etc.

C.
In preparing the above Plan of Operations and Progress Schedule the Contractor shall assure that the methods, dates and other pertinent matter are acceptable to the Engineer and, when completed, he shall submit to and obtain approval from the Engineer.

D.
After approval of the above Plan of Operations and Progress Schedule the Contractor shall be responsible for seeing that it is adhered to and for ascertaining that proper coordination is maintained between work of all trades.  Approval of the above Plan of Operations and Progress Schedule will not relieve the Contractor from completing the project on time.

E.
If for any reason the progress schedule should fall behind schedule by 15 calendar days (maximum), the Contractor shall prepare a new progress schedule which shall be changed to indicate the manner in which the Contractor will complete the project within the time allowed for construction.

1.6 SCHEDULE OF MATERIALS

A.
Within two (2) weeks after the award of Contract, the Contractor shall submit to the Engineer a schedule of any materials specified for the work which are likely to cause delay due to unavailability, extended delivery dates, or any other reason.

B.
The schedule shall contain a list of materials, the name of the supplier or suppliers that the Contractor contacted in attempting to purchase the material, the project delivery dates and the reason for the anticipated delay.

C.
The Contractor shall assume full responsibly for delay attributed to unavailability, insufficient time for delivery and/or installation of material or performance of the work, unless he has conformed with paragraphs A. and B. above, except as noted in paragraph D. below.

D.
Delays in delivery of material caused by factors beyond the Contractor's control and occurring after the time stipulated in Paragraph A. above, shall not be deemed to be the responsibility of the Contractor.

1.7 SCHEDULE OF VALUES

A.
Prior to the first request for payment, the Contractor shall submit to the Engineer and the Owner a Schedule of Values of the various portions of the work in sufficient detail to reflect various major components of each trade, including quantities when requested, aggregating the total contract sum, and divided so as to facilitate payments for work under each Section in accordance with the Contract Form.  The schedule shall be prepared in such form as specified or as the Engineer or Owner may approve, and it shall include data to substantiate its accuracy.  Each item in the Schedule of Values, including breakdown and values, requires the approval of the Engineer and the Owner and shall be used only as a basis for the Contractor's request for payment.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

Not Used

END OF SECTION

SECTION 01 50 00 

TEMPORARY FACILITIES

PART 1 - GENERAL 

1.1 
RELATED DOCUMENTS 

A. 
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section. 

1.2 
SUMMARY 
A. 
This Section specifies requirements for temporary services and facilities, including utilities, construction and support facilities, security and protection. 

B. 
Temporary construction and support facilities required include but are not limited to: 

1. 
Field offices and storage trailers. 

2. Sanitary facilities, including drinking water.

3. Temporary enclosures. 

4. Waste disposal services. 

5. 
Construction aids and miscellaneous services and facilities. 

C. 
Security and protection facilities required include but are not limited to: 

1. 
Barricades, warning signs, lights. 

2. 
Environmental protection.

1.3 
QUALITY ASSURANCE 

A. 
Regulations: Comply with industry standards and applicable laws and regulations of authorities having jurisdiction, including but not limited to: 

1. 
Building Code requirements. 

2. Health and safety regulations.

3. Utility company regulations. 

4. 
Police and Fire Department rules. 

5. 
Environmental protection regulations. 

B. 
Standards: Comply with NFPA Code 241, "Building Construction and Demolition Operations", ANSI-A10 Series standards for "Safety Requirements for Construction and Demolition", and NECA Electrical Design Library "Temporary Electrical Facilities." 

1. 
Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services", prepared jointly by AGC and ASC, for industry recommendations. 

2. 
Electrical Service: Comply with NEMA, NECA and UL standards and regulations for temporary electric service. Install service in compliance with National Electric Code (NFPA 70). 

C. 
Inspections: Arrange for authorities having jurisdiction to inspect and test each temporary utility before use. Obtain required certifications and permits. 

1.4 
PROJECT CONDITIONS 

A. 
Temporary Utilities: Prepare a schedule indicating dates for implementation and termination of each temporary utility within 15 days of the date established for commencement of the Work. At the earliest feasible time, when acceptable to the Owner, change over from use of temporary service to use of the permanent service. 

B. 
Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate in a safe and efficient manner. Take necessary fire prevention measures. Do not overload facilities, or permit them to interfere with progress. Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site. 

1.5
FIRE WATCH & HOT WORK PERMITS

A.
“Hot Work” and Cutting and Welding Permits shall be required for all torching and cutting work performed on the site more than ten (10) feet from the existing high school structures.


B. 
A Fire Watch shall be required by the Town of Barnstable for all torching and welding work performed inside. Each contractor shall coordinate and schedule with the Town of Barnstable Fire Department to have a Fire Watch provided employing Fire Department staff during the execution of said work.

C. 
Each Contractor applying for a Hot Work Permit shall conform to all requirements of the Hot Work and Cutting and Welding Permits, and shall provide all safety precautions required. All staff performing torching and welding on site shall be trained in Hot Work procedures.


D. 
Hot Work and Cutting and Welding Permits shall be required every ten (10) working days. There is no cost for the permits.


E. 
Pay all Town of Barnstable Fire Department fees if required, with a four hour minimum for each required Watch, to be paid by the Contractor.”


F. 
Filed Sub Bid Contractors shall obtain Hot Work and Cutting and Welding Permits, and pay for the Fire Watch for work they are performing or require.


G. 
The General Contractor shall obtain Hot Work and Cutting and Welding Permits, and pay for the Fire Watch for work required by all trades other than Filed Sub Bid Contractors.


H. 
In each case the responsible Contractor shall make arrangements with the Fire Department sufficiently in advance to avoid delays to the work.

PART 2 - PRODUCTS 

2.1 
MATERIALS 
A. 
General: Provide new materials; if acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used. Provide materials suitable for the use intended. 

B. 
Tarpaulins: Provide waterproof, fire-resistant, UL labeled tarpaulins with flame-spread rating of 15 or less. For temporary enclosures provide translucent nylon reinforced laminated polyethylene or polyvinyl chloride fire retardant tarpaulins. 

C. 
Water and Electric: Existing service is available for the Contractor's use.

2.2 
EQUIPMENT 
A. 
General: Provide new equipment; if acceptable to the Engineer, undamaged, previously used equipment in serviceable condition may be used. Provide equipment suitable for use intended. 

B. 
Electrical Power Cords: Provide grounded extension cords; use "hard-service" cords where exposed to abrasion and traffic. Provide waterproof connectors to connect separate lengths of electric cords, if single lengths will not reach areas where construction activities are in progress. 

C. 
The School will designate one toilet facility across from the boiler room for contractor use.  The contractor shall be responsible for keeping the facility clean and orderly.

D. 
First Aid Supplies: Comply with governing regulations. 

E. 
Fire Extinguishers: Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces. In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures. 

1. 
Comply with NFPA 10 and 241 for classification, extinguishing agent and size required by location and class of fire exposure. 

PART 3 – EXECUTION

3.1 
INSTALLATION 

A. 
Use qualified personnel for installation of temporary facilities. Locate facilities where they will serve the Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required, at no additional cost to the Owner. 

B. 
Provide each facility ready for use when needed to avoid delay. Maintain and modify as required. Do not remove until facilities are no longer needed, or are replaced by authorized use of completed permanent facilities.

3.2 
TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES INSTALLATION 

A. 
Drinking Water Facilities: Provide containerized tap-dispenser bottled-water type drinking water units, including paper supply. 

B.
Contractor shall provide toilet facilities, as necessary for all persons engaged on the Work.  Temporary facilities shall be maintained by the Contractor in a clean and orderly condition in compliance with all local and State health requirements, and shall be removed at Substantial Completion of the Work.
B. 
Protection: Protect the building at all times from damages from rain water, backing up of drains and all other water. 

1. 
Protect the building and the site from damage, loss or liability due to theft or vandalism when the work is not in progress at night, weekends, or holidays. 

2. 
Exercise precaution for the protection of persons and property at all times. Observe the provisions of applicable laws and construction codes. Take additional safety and health measures, or cause such measures to be taken as reasonably necessary. Maintain guards on machinery, equipment and other hazards as set forth in the safety provisions of the Manual of Accident Prevention in Construction, published by the Associated General Contractors of America, to the extent that such provisions are not in contravention of applicable laws. 

3. 
Protect and preserve in operating conditions all utilities traversing the work area. Repair all damages to any utility due to work performed under this Contract, the satisfaction of the Engineer at no additional cost to the Owner. 

C. 
Temporary Lifts and Hoists: Provide facilities for hoisting materials, rubbish, and employees. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities. 

D. 
Collection and Disposal of Waste: Collect waste from construction areas and elsewhere daily. Comply with requirements of NFPA 241 for removal of combustible waste material and debris. Enforce requirements strictly. Do not hold materials more than 7 days during normal weather or 3 days when the temperature is expected to rise above 80 deg F (27 deg C). Handle hazardous, dangerous, or unsanitary waste materials separately from other waste by containerizing properly. Dispose of material in a lawful manner. 
D. 
Provide 10x20 Office Trailer with 4x6 white board, multi-color dry-erase 
markers, dry-erase eraser, table and 6 chairs. Trailer to be equipped with electricity, heat and air-conditioning. Coordinate location with owner prior to arriving on site.
3.3 
SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. 
Barricades, Warning Signs and Lights: Comply with standards and code requirements for erection of structurally adequate barricades. Paint with appropriate colors, graphics and warning signs to inform personnel and the public of the hazard being protected against. Where appropriate and needed provide lighting, including flashing red or amber lights. 

B. 
Security Enclosure and Lockup: Where materials and equipment must be stored, and are of value or attractive for theft, provide a secure lockup. Enforce discipline in connection with the installation and release of material to minimize the opportunity for theft and vandalism. 

C. 
Environmental Protection: Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result. Avoid use of tools and equipment which produce harmful noise. Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site. 

END OF SECTION

SECTION 01 60 00
MATERIAL AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.

1.2 REQUIREMENTS INCLUDED
A.
Material and equipment incorporated into the work:

1.
Conform to applicable specifications and standards.

2. 
Comply with size, make, type and quality specified, or as specifically reviewed by the engineer.

3. 
Manufactured and fabricated products:

    

a.  
Design, fabricate and assemble in accord with the best engineering and shop practices.

     

b.   
Manufacture like parts of duplicate units to standard sizes and gages, to be interchangeable.

     

c.   
Two or more items of the same kind shall be identical, by the same manufacturer.

    

d.   
Products shall be suitable for service conditions.

  

e. 
Equipment capacities, sizes and dimensions specified shall be adhered to unless variations are specifically approved by Engineer.

4. 
Do not use material or equipment for any purpose other than that for which it is designed or is specified.

5.
Carry in your bid premium cost to manufacturer equipment required to meet project schedule.

1.3 TRANSPORTATION AND HANDLING

   
A.
Arrange deliveries of products in accordance with schedules specified herein.

B.
Transport all materials and equipment on legally approved conveyances as required or recommended by the respective manufacturer or supplier.

  
C.
Deliver products in undamaged condition, in manufacturer's original containers or packaging, with identifying labels intact and legible.

D.
Immediately on delivery, inspect shipments to assure compliance with requirements of contract documents and reviewed submittals, and that products are properly protected and undamaged.

E.
Remove from the site any material or item of equipment damaged during the transportation or handling process, and immediately replace at no additional cost to the owner.

F.
Carry in your bid premium time for expediting delivery of equipment in order to meet schedule.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

NOT USED   

END OF SECTION

SECTION 01 73 29

CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 
RELATED DOCUMENTS 
A. 
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.. 

1.2
 SUMMARY 

A. 
This Section specifies administrative and procedural requirements for cutting and patching. 

1.3
 SUBMITTALS 

A. 
Cutting and Patching Proposal: Where approval of procedures for cutting and patching is required before proceeding, submit a proposal describing procedures well in advance of the time cutting and patching will be performed and request approval to proceed. Include the following information, as applicable, in the proposal: 

1. 
Describe the extent of cutting and patching required and how it is to be performed; indicate why it cannot be avoided. 

2. 
Describe anticipated results in terms of changes to existing construction; include changes to structural elements and operating components as well as changes in the building's appearance and other significant visual elements. 

3. 
List products to be used and firms or entities that will perform Work. 

4. 
Indicate dates when cutting and patching is to be performed.

5. 
List utilities that will be disturbed or affected, including those that will be relocated and those that will be temporarily out-of-service. Indicate how long service will be disrupted. 

6. 
Where cutting and patching involves addition of reinforcement to structural elements, submit details and engineering calculations to show how reinforcement is integrated with the original structure.

7. 
Approval by the Engineer to proceed with cutting and patching does not waive the Engineer's right to later require complete removal and replacement of a part of the Work found to be unsatisfactory. 

1.4 
QUALITY ASSURANCE 
A. 
Requirements for Structural Work: Do not cut and patch structural elements in a manner that would reduce their load-carrying capacity or load-deflection ratio. 

1. 
Obtain approval of the cutting and patching proposal before cutting and patching the following structural elements: 

a. 
Foundation construction. 

b. 
Bearing and retaining walls. 

c. Structural concrete. 

d. Lintels. 

e. Window Wall Systems. 

f. Structural decking. 

g. 
Miscellaneous structural metals. 

h. 
Exterior and/or interior masonry wall construction. 

i. 
Equipment supports. 

j. Piping, ductwork, vessels and equipment. 

k. Roof Systems. 

l. Wood Trusses. 

B. 
Operational and Safety Limitations: Do not cut and patch operating elements or safety related components in a manner that would result in reducing their capacity to perform as intended, or result in increased maintenance, or decreased operational life or safety. 

1. 
Obtain approval of the cutting and patching proposal before cutting and patching the following operating elements or safety related systems: 

a. 
Shoring, bracing, and sheeting. 

b. Primary operational systems and equipment.

c. Air or smoke barriers. 

d. Water, moisture, or vapor barriers. 

e. Membranes and flashings. 

f. Fire protection systems. 

g. Noise and vibration control elements and systems. 

h. Control systems. 

i. 
Communication systems. 

j. 
Electrical wiring systems. 

C. 
Visual Requirements: Do not cut and patch construction exposed on the exterior or in occupied spaces, in a manner that would, in the Engineer's opinion, reduce the building's aesthetic qualities, or result in visual evidence of cutting and patching. Remove and replace Work cut and patched in a visually unsatisfactory manner. 

1. 
Engage a recognized, experienced and specialized firm to cut and patch the following categories of exposed Work: 

a. Processed concrete finishes.

b. Bearing walls. 

c. Masonry and Tile Work. 

d. Roofing Systems.

e. Woodwork. 

f. Spray fireproofing. 

g. Window systems. 

h.
Acoustical ceilings. 

i. 
Finished wood flooring.

j. 
Carpeting. 

k. 
Wall covering. 

l. 
HVAC enclosures, cabinets or covers. 

PART 2 - PRODUCTS 

2.1
MATERIALS 

A. 
Use materials that are identical to existing materials. If identical materials are not available or cannot be used where exposed surfaces are involved, use materials that match existing adjacent surfaces to the fullest extent possible with regard to visual effect. Use materials whose installed performance will equal or surpass that of existing materials. 

PART 3 - EXECUTION 

3.1 
INSPECTION 

A. 
Before cutting existing surfaces, examine surfaces to be cut and patched and conditions under which cutting and patching is to be performed. Take corrective action before proceeding, if unsafe or unsatisfactory conditions are encountered. 

1. 
Before proceeding, meet at the site with parties involved in cutting and patching, including mechanical and other trades. Review areas of potential interference and conflict. Coordinate procedures and resolve potential conflicts before proceeding. 

3.2 
PREPARATION 

A. 
Temporary support: Provide temporary support of Work to be cut. 

B. 
Protection: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations. 

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

D. 
Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork serving the building, but scheduled to be removed or relocated until provisions have been made to bypass them. 

3.3 
PERFORMANCE 

A. 
General: Employ skilled workmen to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time and complete without delay. 

1.
Cut existing construction to provide for installation of other components or performance of other construction activities and the subsequent fitting and patching required to restore surfaces to their original condition. 

B. 
Cutting: Cut existing construction using methods least likely to damage elements to be retained or adjoining construction. Where possible review proposed procedures with the original installer; comply with the original installer's recommendations. 

1. 
In general, where cutting is required use hand or small power tools designed for sawing or grinding, not hammering and chopping. Cut holes and slots neatly to size required with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. 
To avoid marring existing finished surfaces, cut or drill from the exposed or finished side into concealed surfaces. 

3. 
Cut through concrete and masonry using a cutting machine such as a carborundum saw or diamond core drill. 

4. 
By-pass utility services such as pipe or conduit, before cutting, where services are shown or required to be removed, relocated or abandoned. Cut-off pipe or conduit in walls or partitions to be removed. Cap, valve or plug and seal the remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after by-passing and cutting. 

C. 
Patching: Patch with durable seams that are as invisible as possible. Comply with specified tolerances. 

1. 
Where feasible, inspect and test patched areas to demonstrate integrity of the installation. 

2.
Restore spray fireproofing to original U.L. listed ratings. 

3. 
Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing. 

4. 
Where removal of walls or partitions extends one finished area into another, patch and repair floor and wall surfaces in the new space to provide an even surface of uniform color and appearance. Remove existing floor and wall coverings and replace with new materials, if necessary to achieve uniform color and appearance. 

a.
Where patching occurs in a smooth painted surface, extend final paint coat over entire unbroken wall area containing the patch, after the patched area has received primer and second 

coat. 

5. 
Patch, repair or re-hang existing ceilings as necessary to provide an even plane surface of uniform appearance. 

D. 
Finish Installation: Comply with manufacturer's instructions and install materials as indicated in respective Sections of the Specification. 

3.4 
CLEANING 

A. 
Thoroughly clean areas and spaces where cutting and patching is performed or used as access. Remove completely, paint, mortar, oils, putty and items of similar nature. Thoroughly clean piping, conduit and similar features before painting or other finishing is applied. Restore damaged pipe covering to its original condition. 

END OF SECTION
SECTION 01 77 00  

CLOSEOUT PROCEDURES
PART 1 - GENERAL

1.1 
SUMMARY

A. 
This SECTION 01 77 00 contains requirements for the following:



1. 
Closeout procedures for substantial completion and final acceptance



2. 
Adjusting



3. 
Project record documents



4. 
Operation and maintenance manuals



5. 
Warranties



6. 
Spare parts and maintenance materials

1.2 
CLOSEOUT PROCEDURES - SUBSTANTIAL COMPLETION


A. 
Prior to requesting inspection for certifications of Substantial Completion, complete the following:



1. 
On Application for Payment, show 100 percent completion for portions of work claimed as Substantially Complete. Submit list of incomplete items, value of incomplete work, and reasons work is not complete.



2. 
Submit all product and installation warranties, workmanship bonds, maintenance agreements, installer certifications and similar documents specified in individual SECTIONS of the Specifications.



3. 
Complete adjusting of all operating products.



4. 
Remove surplus materials, rubbish and similar elements.



5. 
Submit application for reduction of retainage.



6. 
Submit notification of shifting insurance coverages.



7. 
Submit all test reports.


B.
Within 2 weeks after receipt of the notice of Substantial Completion from the Contractor, the Architect will inspect to determine status of completion.



1. 
Should the Engineer determine that the work required under this Contract is not Substantially Complete: 




a. 
The Engineer will notify the Contractor in writing, stating the reasons therefore. 




b. 
The Contractor shall remedy the deficiencies within thirty (30) calendar days, and send a second written notice of Substantial Completion to the Architect, requesting re-inspection.


C. 
When the Engineer concurs that the work is Substantially Complete:



1. 
The Engineer will prepare CERTIFICATE OF SUBSTANTIAL COMPLETION, in accordance with the requirements of the GENERAL CONDITIONS, accompanied by the Subcontractors list of items to be completed or corrected, as verified by the Engineer.



2. 
The Engineer will submit the Certificate to the Owner, and to the Contractor, for their written acceptance of the responsibilities, assigned to them in the Certificate.

1.3 
CLOSEOUT PROCEDURES - FINAL ACCEPTANCE

A. 
Prior to requesting inspection for certificate of Final Acceptance and final payment, perform the following:

1. 
Completion of incomplete work, submit a copy of the final inspection list stating that each item has been completed or otherwise resolved for acceptance.

2. 
Prove that all taxes, fees and similar legal obligations have been paid.

3. 
Submit final payment requests with release of all liens, and supporting documentation.

4. 
Provide assurances that all unsettled claims are in the process of and will be resolved.

5. 
Submit updated final statement, including accounting for final additional changes to the Contract Sum. Show additions Contract Sum, additions and deductions, previous Change Orders, total adjusted Contract Sum, previous payments and Contract Sum due.

6. 
Submit consent of surety to Final Payment.

7. 
Submit evidence of continuing insurance coverage complying with insurance requirements.

8. 
Remove remaining temporary facilities and services.


9. 
Deliver to Owner and obtain receipts for: 




a. 
Operation and Maintenance Manuals for items so listed in individual SECTIONS of the Specifications, and for other items when so directed by the Engineer. 

b. 
Project Record Documents, including any field COR or PCO changes, and electronic CAD files of such. 

c.
Warranties and bonds specified in individual SECTIONS of the Specifications. 

d. 
Spare parts and materials extra stock.

e. 
List of service organizations, and principal vendors, including names, addresses, and telephone numbers where they can be reached for emergency service and all times including nights, weekends, and holidays.

10. 
Submit certification stating work required under this Contract has been inspected for compliance with the Contract Documents.

11. 
Submit certification stating that work required under this Contract is 100 percent complete and ready for final inspection.

12. 
Submit certification stating equipment and systems having been tested in presence of Owner's representative and are fully operational.


B. 
Within 2 weeks after receipt of the request for Final Acceptance from the Contractor, the Architect will inspect to determine status of completion.



1. 
Should the Engineer determine that the Work is incomplete or defective: 

a. 
The Engineer will notify the Contractor in writing, stating the reasons listing the incomplete or defective work. 

b. 
Take immediate steps to remedy the deficiencies and send a second written notice of request for Final Acceptance to the Engineer. 

c. 
Costs relative to the Engineer re-inspection due to failure of work to comply with claims made by the Contractor, will be compensated by the Owner, who will deduct the amount of such compensation from the Final Payment due to the Contractor.

C. 
After the Engineer finds the work required under this Contract acceptable, the Engineer will review the final closeout submittals.

D. 
Application for Final Payment: Submit Application for Final Payment in accordance with procedures and requirements of the GENERAL CONDITIONS.



1. 
The Engineer will prepare a Final Change Order, reflecting approved adjustments to the Contract Sum not previously made by other Change Orders.

1.4 
PROJECT RECORD DOCUMENTS

A. 
Submit prior to request for Certificate of Final Acceptance.


B. 
Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings and shop drawings for preparing the record drawings.



1. 
Where shop drawings are used, record a cross-reference at the corresponding location on the Contract Documents.


C. 
Do not use Record Documents for construction purposes; protect from loss in a secure location. Mark-up these drawings to show the actual installation reflecting all changes made in the Work during construction.



1. 
Mark whichever drawing is most capable of showing conditions accurately.



2. 
Give particular attention to concealed elements that would be difficult to measure and record at a later date.



3. 
Record new information that is important to the Owner, but was not shown on the Contract Drawings, or shop drawings.


E. 
The Engineer may periodically inspect these record drawings, and their proper maintenance may be a condition precedent to approval of applications for periodic payments.


F. 
Deliver all Project Record Documents, shop drawings, product data, and samples to the Engineer for the Owner's use, upon completion of the Work and prior to request for Final Acceptance of the Work.


G. 
In addition, prepare and provide at the completion of the work, electronic AutoCAD drawings, PDF’s and hard copies of As-built Drawings indicating all work completed during this project including field changes and revisions.
1.5 
OPERATING AND MAINTENANCE MANUALS


A. 
Deliver to an on-site location designated by the Owner, four (4) bound and properly identified Operating and Maintenance Manuals prior to request for Final Acceptance.



1. 
Manuals shall be in 8-1/2 by 11 inch pages and bound in three "D-ring" capacity binders with durable plastic covers. Internally subdivide the binder contents with permanent page dividers and logically organized.



2. 
Each manual shall include the same following minimum information: 




a. 
Table of Contents 




b. 
Directory of Contractor, subcontractors, major equipment supplies and Architect listing addresses and phone numbers. 




c. 
Operation and maintenance instructions for all systems.  




d. 
Maintenance and cleaning instructions for finishes.




e. 
Product and manufacturer's Certificates




f. 
Individually-notarized photocopies of all warranties and bonds. 



g.
Approved Shop Drawings




h.
Start-up Reports




i.
Balancing Reports




j.
As-built Drawings


3. 
Submit one copy of completed volume in final form 21 days prior to final inspection. This copy will be returned after final inspection with Engineer comments. Revise and submit all volumes to the Owner.

1.6 
WARRANTIES

A. 
Furnish a notarized copy of the full one-year warranty for all work, with validity commencing on the date of Substantial Completion of the Contract, as defined in the GENERAL CONDITIONS.


B. 
Provide duplicate notarized copies of extended warranties specified in individual Specifications SECTIONS for all copies of operations and maintenance manuals.

1.7 
SPARE PARTS AND MAINTENANCE MATERIALS

A. 
Deliver, to on-site location designated by the Owner, all spare parts, maintenance materials, and additional materials; of the types and quantities specified in individual Specifications SECTIONS; and obtain receipt from the Owner prior to request for certification of final acceptance.

END OF SECTION

SECTION 090003

ACOUSTICAL TILE

(Filed Sub-Bid Required)

PART  1 -  GENERAL

1.1
GENERAL PROVISIONS
A.
Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

B.
Time, Manner and Requirements for Submitting Sub-Bids:

1.
Sub-bids for work under this Section shall be for the complete work and shall be filed in a sealed envelope with the Public Agency at a time and place as stipulated in the "INVITATION TO BID".

a.
The following should appear on the upper left hand corner of the envelope:

NAME OF SUB-BIDDER: 

(Insert name of sub-bidder)

PROJECT:  



((Insert project number))

SUB-BID FOR SECTION:  

090003 – ACOUSTICAL TILE
2.
Each sub-bid submitted for work under this Section shall be on forms furnished by the Awarding Authority as required by Section 44F of Chapter 149 of the General Laws, as amended.  

3.
Sub-bids filed with the Awarding Authority shall be accompanied by BID BOND or CASH or CERTIFIED CHECK or TREASURER'S CHECK or CASHIER'S CHECK issued by a responsible bank or trust company payable to the Town of Barnstable in the amount of five percent of the sub-bid.  A sub-bid accompanied by any other form of bid deposit than those specified will be rejected. 

C.
Sub Sub-Bid Requirements:  (None required under this Section.)

D.
Reference Drawings:  The Work of this Filed Sub-Bid is shown on the following Contract Drawings:  M1.2 and M1.3.  Coordination with Electrical and HVAC contractors and review all mechanical and electrical drawings’ for device locations, integrated ceiling components and coordination. 
1.2
DESCRIPTION OF WORK
A.
Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:

1.
All Work of Section 095113 - ACOUSTICAL PANEL CEILINGS.

B.
Alternates: 
1.
Alternate No. 1:  Acoustical panel ceiling in office room 102 and new lights in booking area 103.
END OF SECTION

SECTION 095113

ACOUSTICAL PANEL CEILINGS

(Part of Work of Section 090003 - ACOUSTICAL TILE, Filed Sub-Bid Required)

PART 1 - GENERAL

1.1
GENERAL PROVISIONS

A.
All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.

B.
Carefully examine all of the Contract Documents for requirements which effect the work of this section.  The exact scope of work of this section cannot be determined without a thorough review of all specification sections and other contract documents.

1.2
DESCRIPTION OF WORK

A.
Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:

1.
Acoustical ceiling tiles and panels.

2.
Suspension systems, grid systems and ceiling hangers.

3.
Acoustical sealant at edge moldings at acoustical ceilings.

B.
Related Work: The following items are not included in this Section and will be performed under the designated Sections:

1.
Section 230000 - HEATING, VENTILATING AND AIR CONDITIONING for air handling and distribution components located in ceilings.

2.
Section 260000 - ELECTRICAL for light fixture and other system components located in ceilings.

1.3
SUBMITTALS

A.
Product Data:  For each type of product indicated.

B.
Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations and ceiling-mounted items.  Show the following:

1.
Ceiling suspension members.

2.
Method of attaching hangers to building structure. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment devices whose installation is specified in other Sections.

3.
Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings. 

4.
Minimum Drawing Scale:  1/4 inch = 1 foot.

C.
Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.

1.
Acoustical Panel:  Set of 6 inch square Samples of each type, color, pattern, and texture.

2.
Exposed Suspension System Members, Moldings, and Trim:  Set of 12 inch long Samples of each type, finish, and color.

D.
Maintenance Data:  For finishes to include in maintenance manuals.

1.4
QUALITY ASSURANCE

A.
Source Limitations:

1.
Acoustical Ceiling Panels:  Obtain each type through one source from a single manufacturer.

2.
Suspension Systems:  Obtain each type through one source from a single manufacturer.

B.
Fire-Test-Response Characteristics:  Provide acoustical panel ceilings that comply with the following requirements:

1.
Fire-Resistance Characteristics:  Where indicated, provide acoustical panel ceilings identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.

a.
Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance Directory" or from the listings of another testing and inspecting agency.

b.
Identify materials with appropriate markings of applicable testing and inspecting agency.

2.
Surface-Burning Characteristics:  Provide acoustical panels complying with ASTM E 1264 for Class A materials as determined by testing identical products per ASTM E 84:

1.5
DELIVERY, STORAGE, AND HANDLING

A.
Deliver acoustical panels, suspension system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes.

B.
Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.

C.
Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.6
PROJECT CONDITIONS

A.
Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use.

1.7
COORDINATION

A.
Coordinate layout and installation of acoustical panels and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

1.8
EXTRA MATERIALS

A.
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.
Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed.

2.
Suspension System Components:  Quantity of each exposed component equal to 2.0 percent of quantity installed.

3.
Hold-Down Clips:  Equal to 2.0 percent of quantity installed.

1.9
WARRANTY

A.
Provide Manufacturer’s standard form in which manufacturer agrees to replace acoustical panel ceilings and suspension systems that fail in material or workmanship within specified warranty period, such as but not limited to sagging, warping and failure of suspension grid including rust. 

PART 2 - PRODUCTS

2.1
ACOUSTICAL PANELS, GENERAL

A.
Products:  Subject to compliance with specified requirements, provide one of the following products for each type indicated.

B.
ACT-1:  General office use and as indicated.

1.
Manufacturer and Model Number:

a.
USG, Mars ClimaPlus No. 86985.

b.
Armstrong, Ultima No. 1912.

c.
CertainTeed, Symphony M.

2.
Panel Size:  24 inches by 24 inches by 3/4 inch.

3.
Panel Mounting:  Revealed edge.

4.
Noise Reduction Coefficient (NRC):  Not less than 0.70.

5.
Ceiling Attenuation Class (CAC):  Not less than 35.

6.
Color:  White.

7.
Grid Material:  Painted steel.

8.
Grid Face Width:  9/16 inch.

9.
Light reflectance coefficient:  Not less than 0.85.

2.2
METAL SUSPENSION SYSTEMS

A.
Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635.

1.
Manufacturer:  USG, Armstrong, CertainTeed, or Chicago Metallic.

2.
Structural Classification:  Intermediate-duty system. 

3.
End Condition of Cross Runners:  Override (stepped) or butt-edge type. 

4.
Face Design:  Flat, flush. 

5.
Cap Material:  Steel or aluminum cold-rolled sheet. 

6.
Color:  White, prefinished. 

7.
Grid Face Width:  As specified with ACT type. 

B.
Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, "Direct Hung," unless otherwise indicated.

1.
Anchors in Concrete:  Anchors with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as determined by testing per ASTM E 488 or ASTM E 1512 as applicable, conducted by a qualified testing and inspecting agency; zinc-plated for Class SC1 service.

2.
Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type indicated, and with capability to sustain, without failure, a load equal to 10 times that imposed by ceiling construction, as determined by testing per ASTM E 1190, conducted by a qualified testing and inspecting agency.

C.
Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:

1.
Zinc-Coated Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.

2.
Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106 diameter wire.

D.
Hold-Down Clips:  At vestibules and areas subject to wind uplift, provide manufacturer's standard hold-down clips spaced 24 inches on all cross tees.

2.3
METAL EDGE MOLDINGS AND TRIM

A.
Roll-Formed Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that fit acoustical panel edge details and suspension systems indicated; formed from sheet metal of same material, finish, and color as that used for exposed flanges of suspension system runners.

1.
For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.

2.
For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.

3.
For narrow-face suspension systems, provide suspension system and manufacturer's standard edge moldings that match width and configuration of exposed runners.

2.4
ACOUSTICAL SEALANT

A.
Acoustical Sealant for Concealed Joints:  Manufacturer's standard nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant, with a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24), recommended for sealing interior concealed joints to reduce airborne sound transmission.

PART 3 - EXECUTION

3.1
EXAMINATION

A.
Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and with requirements for installation tolerances and other conditions affecting performance of acoustical panel ceilings.

B.
Proceed with installation only after unsatisfactory conditions have been corrected.

3.2
PREPARATION

A.
Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

3.3
INSTALLATION

A.
General:  Install acoustical panel ceilings to comply with ASTM C  636 per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."

1.
The layout and installation of acoustical panel ceilings and suspension systems shall be coordinated with other work penetrating the ceiling.  This includes, but is not limited to, light fixtures, HVAC diffusers and equipment, and fire suppression system components.

2.
Acoustical panels shall be cut and fit around light fixtures, HVAC diffusers and equipment and fire suppression system components to set flush or recessed as recommended by manufacturer.

B.
Suspend ceiling hangers from building's structural members and as follows:

1.
Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.

2.
Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

3.
Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hangers in form of trapezes or equivalent devices.  Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

4.
Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and that will not deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5.
Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.

6.
Do not attach hangers to steel deck tabs.

7.
Space hangers not more than 48  o.c. along each member supported directly from hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.

C.
Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.

1.
Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.

2.
Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely. 

3.
Do not use exposed fasteners, including pop rivets, on moldings and trim.

D.
Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.

E.
Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

1.
Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer. 

2.
Install hold-down clips in areas indicated, in areas required by authorities having jurisdiction, and for fire-resistance ratings; space as recommended by panel manufacturer's written instructions, unless otherwise indicated.
F.
In booking area 103 modify the existing ceiling grid with new cross bars to accept new 2x2 light fixtures. Modify ceiling tile as required. 
3.4
CLEANING

A.
Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.
END OF SECTION

SECTION 230000

HVAC
PART  2 -  GENERAL

2.13 GENERAL PROVISIONS

A. All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.

B. Carefully examine all of the Contract Documents for requirements which effect the work of this section.  The exact scope of work of this section cannot be determined without a thorough review of all specification sections and other contract documents.

2.14 WORK TO BE PERFORMED

A. The work described herein shall be interpreted as work to be done by the HVAC/General Contractor.  Work to be performed by other trades will always be specifically referenced to that trade.

B. Furnish all staging, rigging, temporary support, labor, materials, and perform all operations in connection with the installation of the HVAC & Electrical work.

C. Without limiting the generality thereof, the work to be performed under this section includes complete new cooling systems for the dispatch and office areas with the following major sub systems:

1. Acoustical Ceiling Grid
2. Ductwork With Insulation, Diffusers, Registers and Grilles.

3. Ductless Cooling Units with Condensate Pumps.

4. Direct Digital Automatic Temperature Controls.

5. Testing and Balancing.

6. Refrigerant Piping and Condensate Drains.

D. Perform all work in compliance with the vibration and seismic requirements of the Massachusetts State Building Code.

E. Include the following work as needed to perform the work of this section and others where general or HVAC Contractor is indicated or referenced.

1. Core drilling in accordance with SECTION 017329 – CUTTING AND PATCHING.

2. Cutting through masonry or non masonry construction in accordance with SECTION 017329 – CUTTING AND PATCHING.

3. Temporary facilities, including but not limited to stairs and ladders, staging, scaffolding, chutes and hoisting in accordance with SECTION 001500 – TEMPORARY FACILITIES.

2.15 RELATED WORK UNDER OTHER SECTIONS

A. The following work is included in other sections.  Coordinate the work of this section as required per those sections.

B. Cutting beyond the requirements as stated herein, and patching of all openings regardless of size, is the responsibility of this Contractor.

C. For power wiring of mechanical equipment refer to Section 260000.

2.16 CODES, ORDINANCES, AND PERMITS

A. Perform all work in accordance with the requirements of Hyannis Building Department, State of Massachusetts Building Code, 8th Edition, and applicable State and Federal Laws.  Give all requisite notices, file all requisite plans, and obtain all permits required to perform HVAC Work. 

B. Permits:  Be responsible for filing documents, and securing of inspection and approvals.  Pay all local connection and permit fees.

C. All HVAC equipment shall be installed to meet all State, Local and Federal sound ordinances. 

2.17 QUALITY ASSURANCE

A. Codes and Standards:

1. FM Compliance:  Provide control devices and control sequences in accordance with requirements of Factory Mutual System (FM).

2. IRI Compliance:  Provided control devices and control sequences in accordance with requirements of Industrial Risk Insurance (IRI).

3. AMCA Compliance:  Test and rate air handling units in accordance with AMCA standards.

4. ARI Compliance:  Test and rate air handling units in accordance with ARI 430 "Standard for Central-Station Air Handling Units", display certification symbol on units of certified models.

5. ASHRAE Compliance:  Construct and install refrigerant coils in accordance with ASHRAE 15 "Safety Code for Mechanical Refrigeration".

6. NFPA Compliance:  Provide air handling unit internal insulation having flame spread rating not over 25 and smoke developed rating no higher than 50; and complying with NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating Systems".

7. UL and NEMA Compliance:  Provide electrical components required as part of air handling units, which have been listed and labeled by UL and comply with NEMA standards.

8. NEC Compliance:  Comply with National Electrical Code (NFPA 70) as applicable to installation and electrical connections of ancillary electrical components of air handling units.

B. Automatic Temperature Control Contractor Qualifications:  Branch Factory Owned Authorized dealers specializing in manufacturing and installation of control system for not less than 5 years. 

1. Codes and Standards:

a. Electrical Standards:  Provide electrical components of control systems which have been UL-listed and labeled, and comply with NEMA standards.

b. NFPA Compliance:  Comply with NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating Systems" where applicable to controls and control sequences.

2.18 DISCREPANCIES IN DOCUMENTS

A. Where Drawings or Specifications conflict or are unclear, advise Architect/Engineer in writing before Award of Contract.  Otherwise, Architect’s interpretation of Contract Documents shall be final, and no additional compensation shall be permitted.


B. Where Drawings or Specifications do not coincide with manufacturers recommendations, or with applicable codes and standards, alert Architect/Engineer in writing before installation.

C. If the required material, installation, or work can be interpreted differently from drawing to drawing, for between drawings and specs, this contractor shall provide that material, installation, or work which is of the more stringent. 

D. It is the intent of these contract documents to have the contractor provide systems and components that are fully complete and operational and fully suitable for the intended use.  There may be situations in the documents where insufficient information exists to precisely describe a certain component or subsystem, or the routing of a system.  In cases such as this, where the contractor has failed to notify the Architect/Engineer of the situation in accordance with Paragraph (A) above, the contractor shall provide the specific component or subsystem with all parts necessary for the intended use, fully complete and operational, and installed in workmanlike manner.  

2.19 CONTRACT DRAWINGS

A. All work shown on the drawings is intended to be approximately correct to scale, but shall be taken in a sense as diagrammatic.  Sizes of pipes and general method of running them are shown, but it is not intended to show every offset and fitting.  To carry out the true intent and purpose of the plans, furnish all necessary parts to make complete working systems ready for use.

B. The HVAC Drawings and Specifications are intended to supplement each other so that any details shown on the Drawings and not mentioned in the Specifications, or vice-versa, shall be executed the same as if mentioned in the Specifications and shown on the Drawings.

C. Refer to the Mechanical and Electrical Drawings which indicate the work to be performed for this proejct.  Locations shown on the plans shall be checked against the general and detailed Drawings and verified in the field.  All measurements must be taken at the building.

2.20 COORDINATION DRAWINGS

A. Coordination requirements specific to the Work of this Section include the following:

1. Before materials are purchased or work is begun, the respective Subcontractor shall prepare and submit to the Architect/Engineer Coordination Drawings showing the size, elevation and location of his equipment, fixtures, ductwork, conduit, and piping lines relevant to the complete system.  He shall ensure that these drawings are compatible and correctly annotated and cross-referenced at their interfaces.

2. Coordination drawings are for the Contractor's and the Architect's use during construction and shall not be construed as replacing any shop or record drawings required elsewhere in the Contract Drawings.

3. All coordination drawings shall be prepared in a large enough scale to accurately identify work of each trade and in addition to each sub-contractors systems, shall also show architectural floor plan, reflected ceiling plan, and structural framing with grid identification.  

4. The coordination drawing shall be prepared in AutoCAD (version 2000 or later) and shall be started by the sheet metal sub-contractor and after applying all ductwork, the drawing shall be submitted for ductwork approval by the engineer.  After approval, the drawing shall be circulated to the remaining sub-contractors for application of their work. 

5. During coordination drawing preparation the sub-contractors shall meet periodically to discuss overall coordination of all sub systems, and shall adjust their systems accordingly. When all drawings are complete the general contractor shall submit to the architect and engineers for review.

6. Areas of conflict that cannot be resolved between the sub-contractor must be flagged on the drawings with adequate information to assist the architect and engineer in resolving noted issues.

B. Refer to Division 01 of these Contract Documents for general requirements and additional procedures relative to the preparation of Coordination Drawings.

2.21 ACCESSIBILITY
A. Install equipment and materials to provide required access for servicing and maintenance.  Coordinate the final location of concealed equipment and devices requiring access with final location of required access panels and doors.  Allow ample space for removal of all parts that require replacement or servicing.

B. Extend all grease fittings to an accessible location.

2.22 ROUGH IN

A. Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment to be connected.

2.23 PHASING
A. The mechanical subcontractor shall construct the subject project in phases as suggested by the Architect/Engineer to suit the project progress schedule, as well as the completion date of the project.  If the contractor feels that they can increase the progress through a different method or phase than that suggested by the Architect/Engineer then they must present their method to the Owner and Architect/Engineer prior to commencing the work. 

B. For additional information related to phasing, review the General Conditions and the drawings.
C. For work to be performed within the dispatch room, provide a heavy duty partition drapery to section off half of the room to allow personnel to function and operate while construction occurs. Refer to phasing plan. 
2.24 DEMOLITION
A. Demolition of Existing Mechanical Work:

1. Disconnect all existing materials, fixtures and equipment indicated to be removed.

2. Disconnect and reconnect all existing mechanical piping from building as indicated on drawings.

3. HVAC contractor shall remove and dispose of all existing cooling units, condenser, materials, refrigerant piping, equipment and other appurtenances in a safe and legal manner.

B. Where existing heating equipment (i.e. cooling unit etc.) are called to be removed, it shall include all associated piping, valves, wiring, controls, hangers, and all related appurtenances.

C. Where existing piping (i.e. refrigerant piping, drains etc.) and ductwork are called to be removed, it shall include all associated hangers, insulation, valves, controls, dampers and all related appurtenances.

D. This Contractor shall disconnect, lower to floor, and remove from the building and dispose of in a legal manner.

2.25 NOTIFICATION OF RELATED TRADES

A. Cooridnate with all other trades responsible for installing chases, inserts, sleeves, anchors when ready for such installation and for final checking immediately before work has begun.  Cooperate with such trades to obtain proper installation.

B. Leave openings in walls for pipes, and ducts for mechanical and electrical work as shown on drawings or required by layout of mechanical or electrical systems.

2.26 MECHANICAL INSTALLATIONS

A. Coordinate mechanical equipment and materials installation with other building components.

B. Verify all dimensions by field measurements.

C. Arrange for chases, slots, and openings in other building components to allow for mechanical installations.

D. Coordinate the installation of required supporting devices and sleeves to be set in poured in place concrete and other structural components, as they are constructed or modified.

E. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the work.  Give particular attention to large equipment requiring positioning prior to renovation.

F. Coordinate the cutting and patching of building components to accommodate the installation of mechanical and electrical equipment and materials.

G. Where mounting heights are not detailed or dimensioned, install mechanical services and overhead equipment to provide the maximum headroom possible.

H. Install mechanical equipment to facilitate maintenance and repair or replacement of equipment components.  As much as practical, connect equipment for ease of disconnecting, with minimum of interference with other installations and provide service valves where required.

I. Coordinate connection of mechanical system with existing equipment, ductwork, piping and electical services. Comply with requirements of governing regulations, franchised service companies, and controlling agencies.  Provide required connection for each service.

2.27 CUTTING AND PATCHING

A. Penetrations through construction as required for the work of this Section/proejct:

1. Coring: Perform all coring for required work.

2. Cut openings in existing non-masonry and masonry construction where required for penetrations. All cutting shall conform to the requirements of Section 017329 – CUTTING AND PATCHING.
B. Patching at penetrations through construction as required for the Work of this Section/project:

1. Patch penetrations and retrofitted areas around equipment installed under this project.  Refer to Seciton 017329 for further requirements.

C. Drilling, coring, and cutting of new structures (through walls, floors, ceiling) shall be by this contractor.

D. Throughout the performance of the cutting and coring work, ensure that the structural integrity of the existing walls, floors, overhead structure, and other structural components, which are to remain, is maintained until permanent work is installed.  Prior to any coring or cutting verify all locations of same with the General Contractor.  All cutting and coring is to be performed in accordance with approved coordination drawings.  All cutting or coring of structural must receive approval of the Architect prior to proceeding.

E. No additional compensation will be authorized for cutting and patching work that is necessitated by ill-timed, defective, or non-conforming installations.

F. Patching of surfaces shall be the responsibility of this contractor.

2.28 SUBMITTALS
A. General: Refer to Section 013000 – SUBMITTALS for general requirements for submittal of product data, shop drawings and other materials for review by the Architect and their Consultants.  The following paragraphs supplement the requirements of Section 013000.

B. Submittal of Shop Drawings, product data, and samples will be accepted only when submitted by the General Contractor.  Data submitted by Sub-contractors and material suppliers directly to the Architect/Engineer will not be processed.

C. Submittal requirements specific to the Work of this Section include the following:

1. Hangers and Attachments

2. Mechanical Identification

3. Mechanical Insulation

4. Acoustical Ceiling System 
5. Metal Ductwork

6. Ductwork Accessories

7. Air Outlets and Inlets

8. Automatic Temperature Controls

9. Testing, Adjusting, Balancing

10. Ductless Cooling Units

11. Refrigerant Piping 

D. If a Shop Drawing is not accepted after two submissions, a third submission from the same manufacturer will not be considered.

E. Check Shop Drawings and other submittals to assure compliance with contract documents before submittal to A/E.

F. Review of Shop Drawings is final and no further changes shall be considered without written application.  Shop Drawings review does not apply to quantities, nor relieve this Contractor of his responsibility for furnishing materials or performing his work in full compliance with these Contract Drawings and Specifications.  Review of these shop drawings shall not be considered a guarantee of the measurements of this building or the conditions encountered.

2.29 SUBSTITUTIONS
A. If materials or equipment are substituted for basis of design specified items that alter the systems shown or its physical characteristics, or which have different operating characteristics, clearly note the alterations or difference and call it to the attention of the Architect/Engineer. Contractor shall be responsible for coordinating dimensional fit of equipment that varies from basis of design equipment.  Under no circumstances shall substitutions be made unless material or equipment has been successfully operated for at least three consecutive years.

B. Any modifications to the design, as a result of approving a substitution from the basis of design equipment, shall be the responsibility of this contractor.  Any additional cost to this contractor or any other contractor, directly or indirectly, as a result of such substitutions, shall be the responsibility of this contractor.

2.30 PRODUCT LISTING

A. Prepare listing of major mechanical equipment and materials for the project.

B. Provide all necessary information.

C. Submit to the A/E within 20  days of signing contract, this listing indicating all equipment and manufacturers, as a part of the submittal requirement.  If the product list is not submitted, it will be the responsibility of the sub-contractor to submit one of the three named equal manufacturers.

D. When two or more items of same material or equipment are required they shall be of the same manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, pipe, tube, fittings (except flanged and grooved types), sheet metal, wire, steel bar stock, welding rods, solder, fasteners, motors for dissimilar equipment units, and similar items used in work, except as otherwise indicated.

E. Provide products, which are compatible within systems and other connected items.

2.31 NAMEPLATE DATA

A. Provide permanent operational data nameplate on each item of power operated mechanical equipment, indicating manufacturer, product name, mode, number, serial number, capacity, operating, and power characteristics labels of tested compliances, and similar essential data.  Locate nameplates in an accessible location.

2.32 DELIVERY, STORAGE AND HANDLING

A. Refer to Section General Conditions for delivery, storage, and handling of equipment. The following paragraphs supplement the requirements of Section General Conditions.

B. Deliver products to project properly identified with names, model numbers, types, grades, compliance labels, and similar information needed for distinct identifications; adequately packaged and protected to prevent damage during shipment, storage, and handling.

C. Store equipment and materials at the site, unless off-site storage is authorized in writing.  Protect stored equipment and materials from damage.

D. Coordinate deliveries of mechanical materials and equipment to minimize construction site congestion.  Limit each shipment of materials and equipment to the items and quantities needed for the smooth and efficient flow of installations.

E. Mobilize at the rear of the building and enter the buiding through the sally port entrance.  Refer to General Conditions and Instructions to Bidders for site/project requirements. 

2.33 RECORD DOCUMENTS

A. General: Refer to Section 017700 – CLOSEOUT PROCEDURES, for general requirements for maintaining as-built drawings and submitting final reproducible record documents. The following paragraphs supplement the above.

B. Record Drawings for the Work of this Section shall include the following: Provide electronic AutoCAD drawings to indicate revisions to piping and ductwork, size and location both exterior and interior; including locations of coils, dampers and other control devices, filters, boxes, and similar units requiring periodic maintenance or repair; actual equipment locations, dimensioned from column lines; concealed equipment, dimensioned to column line; mains and branches of piping systems, with valves and control devices located and numbered, concealed unions located, and with items requiring maintenance located.

2.34 OPERATION AND MAINTENANCE DATA

A. General: Refer to Section 017700 – CLOSEOUT PROCEDURES for general requirements for submittal of operations and maintenance manuals, training of personnel and related closeout procedures. The following paragraphs supplement the requirements of Section 017700.

B. In addition to the information required by Section 017700 – CLOSEOUT PROCEDURES for maintenance data, Closeout procedures specific to the Work of this Section include the following:

1. Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of all replaceable parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, routine and normal operating instructions; regulation, control, stopping, shut-down, and emergency instructions; and user summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and trouble-shooting; disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.

5. Provide start-up reports for all major HVAC systems and equipment, including but not limited to, boilers, chiller, all air handling equipment, ductless cooling unit systems, pumps and fans.

6. Provide DVD recording of operation and maintenance training sessions and include as part of Operation and Maintenance Manual submittal.  Provide indexed table of contents for DVD recording.

2.35 WARRANTIES
A. The contractor shall provide a one  year minimum warrantee on all product (unless otherwise stated in the product specification for a specific product) and labor for work under this section. Refer to general conditions for additional warranty requirements.

B. Refer to General Requirements for additional procedures and submittal requirements for warranties.

2.36 ENERGY REBATE PROGRAM

A. This project has been designed to incorporate equipment approved for energy rebate such as split cooling units and condensing units.  Contractor shall review Utility Company requirements prior to submitting shop drawing to ascertain that submittal meets program guidelines.  All submitted equipment shall meet utility company rebate program efficiency requirements.  Contractor shall furnish equipment submittals, related equipment/system pricing data and all required rebate application information, and forms to utility company.

2.37 ALTERNATES: 
A. Alternate No. 1 – Provide all work indicated on the HVAC and Electrical Drawings labeled Alternate No. 1 Work.  The work of this alternate includes but is not limited to providing a new A.C.T. Ceiling with new T-bar grid  and installing new owner provided light fixtures and wiring as required. 

PART  3 -  PRODUCTS

3.13 ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT

A. Pursuant to Massachusetts General Laws Chapter 141, a Massachusetts Licensed electrician shall install all low and line voltage wiring required by this section.

B. General:  The following are basic requirements for simple or common motors.  For special motors, more detailed and specific requirements are specified in the individual equipment specifications.

1. All motors for all mechanical equipment shall be premium efficiency matching the following:

	
	HP
	RPM
	Efficiency

	a.
	1
	1800
	85.5%

	b.
	1.5
	1800
	86.5%

	c.
	2
	1800
	86.5%

	d.
	3
	1800
	89.5%

	e.
	5
	1800
	89.5%

	f.
	7.5
	1800
	91.0%

	g.
	10
	1800
	91.7%

	h.
	15
	1800
	93.0%

	i.
	20
	1800
	93.0%

	j.
	25
	1800
	93.6%

	k.
	30
	1800
	94.1%

	l.
	40
	1800
	94.1%

	m.
	50
	1800
	94.5%


2. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads.

3. Motor sizes shall be large enough so that the driven load will not require the motor to operate in the service factor range.

4. 2-speed motors shall have 2 separate windings on poly-phase motors.

5. Temperature Rating:  Rated for 40( C. environment with maximum 50( C temperature rise for continuous duty at full load (Class A Insulation).

6. Starting Capability:  Frequency of starts as indicated by automatic control system, and not less than 5 evenly time spaced starts per hour for manually controlled motors.

7. Service Factor:  1.15 for poly-phase motors and 1.35 for single phase motors.

8. Motor Construction:  NEMA Standard MG 1, general purpose, continuous duty, Design "B", except "C" where required for high starting torque.

9. Frames:  NEMA Standard No. 48 or 54; use driven equipment manufacturer's standards to suit specific application.

10. Bearings:

a. Ball or roller bearings with inner and outer shaft seals.

b. Re-greasable, except permanently sealed where motor is normally inaccessible for regular maintenance.

c. Designed to resist thrust loading where belt drivers or other drives produce lateral or axial thrust in motor.

d. For fractional horsepower, light duty motors, sleeve type bearings are permitted.

11. Enclosure Type:

a. Open drip-proof motors for indoor use where satisfactorily housed or remotely located during operation.

b. Guarded drip-proof motors where exposed to contact by employees or building occupants.

c. Weather protected Type I for outdoor use, Type II where not housed.

12. Overload Protection:  Built-in thermal overload protection and, where indicated, internal sensing device suitable for signaling and stopping motor at starter.

13. Noise Rating:  "Quiet".

14. Efficiency:  "Energy Efficient" motors shall have a minimum efficiency as scheduled in accordance with IEEE Standard 112, test method B.  If efficiency not specified, motors shall have a higher efficiency than "average standard industry motors", in accordance with IEEE Standard 112, Test Method B.

15. Nameplate:  Indicate the full identification of manufacturer, ratings, characteristics, construction, special features and similar information.

C. Starters, Electrical Devices, And Wiring:  (Provided by the HVAC Contractor for Each Packaged Piece Of HVAC Equipment Requiring Such):

1. Motor Starter Characteristics:

a. Enclosures:  NEMA 1, general purpose enclosures with padlock ears, except in wet locations shall be NEMA 3R with conduit hubs, or units in hazardous locations which shall have NEC proper class and division.

b. Type and size of starter shall be as recommended by motor manufacturer and the driven equipment manufacturer for applicable protection and start-up condition.

2. Manual Switches shall have:

a. Pilot lights and extra position for multi-speed motors.

b. Overload Protection:  Melting alloy type thermal overload relays.

3. Magnetic Starters:

a. Maintained contact push buttons and pilot lights, properly arranged for single speed or multi-speed operation as indicated.

b. Trip-free thermal overload relays, each phase.

c. Interlocks, switches and similar devices as required for co-ordination with control requirements of Division 23 Controls Sections.

d. Built-in 120 volts control circuit transformer, fused from line side, where service exceeds 240 volts.

e. Externally operated manual reset.

f. Under-voltage release or protection.

4. Capacitors:

a. Individual unit cells.

b. All welded steel housing.

c. Each capacitor internally fused.

d. Non-flammable synthetic liquid impregnant.

e. Craft tissue insulation.

f. Aluminum foil electrodes.

g. KVAR size shall be as required to correct motor power factor to 90% or better and shall be installed on all motors 1 horsepower and larger, that have an uncorrected power factor of less than 85% at rated load.


5. Disconnect Switches (Those specified under this Section):

a. Fusible Switches:  Fused, each phase; general duty; horsepower rated; non-teasible quick-make, quick-break mechanism; dead front line side shield; solderless lugs suitable for copper or aluminum conductors; spring reinforced fuse clips; electro silver plated current carrying parts; hinged doors; operating lever arranged for locking in the "OPEN" position; arc quenchers; capacity and characteristics as indicated.

b. Non-fusible Switches:  For equipment 2 horsepower and smaller, shall be horsepower rated; toggle switch type; quantity of poles and voltage rating as indicated.  For equipment larger than 2 horsepower, switches shall be the same as fusible type.

3.14 HANGERS AND ATTACHMENTS

A. Horizontal-Piping Hangers and Supports:

1. General:  Except as otherwise indicated, provide factory-fabricated horizontal piping hangers and supports complying with MSS SP-58, of one of the following MSS types listed, selected by Installer to suit horizontal-piping systems, in accordance with MSS SP-69 and manufacturer's published product information.  Use only one type by one manufacture for each piping service.  

Select size of hangers and supports to exactly fit pip size for bare piping, and to insulated piping.  Provide copper-plated hangers and supports for copper-piping systems.

a. Adjustable Steel Clevises Hangers:  MSS Type 1.

b. Steel Pipe Clamps:  MSS Type 4.

c. Pipe Slides and Slide Plates:  MSS Type 35, including one of the following plate types:

Plate:  Unguided type.

Plate:  Guided type.

Plate:  Hold-down clamp type.
d. Pipe Saddle Supports:  MSS Type 36, including steel pipe base-support and cast-iron floor flange.

e. Pipe Stanchion Saddles:  MSS Tube 37, including steel pip base support and cast-iron floor flange.

f. Adjustable Pipe Saddle Supports:  MSS Type 38, including steelpipe base support and cast-iron floor flange.

g. Single Pipe Rolls:  MSS Type 41.

h. Adjustable Roller Hangers:  MSS Type 43.

i. Pipe Roll Stands:  MSS Type 44.

j. Pipe Rolls and Plates:  MSS Type 45.

k. Adjustable Pipe Roll Stands:  MSS Type 46.

2. Manufacturer:  Subject to compliance with requirements, provide hangers and supports of one of the following:

a. Carpenter and Patterson, Inc.

b. Corner & Lada Co., Inc.

c. Elcen Metal Products Co.

d. Fee & Mason Mfg. Co.; Div. Figgie International

e. ITT Grinnel Corp.

f. Or equal

B. Vertical-Piping Clamps:  

1. General:  Except as otherwise indicated, provide factory-fabricated vertical-piping clamps, complying with MSS SP-58, of one of the following types listed, selected by Installer to suit vertical piping systems, in accordance with MSS SP-69 and manufacturer's published product information.  Select size of vertical piping clamps to exactly fit pipe size of bare pipe.  Provide copper-plated clamps for copper-piping systems.

a. Two-Bolt Riser Clamps:  MSS Type 8.

b. Four-Bolt Riser Clamps:  MSS Type 42.

2. Manufacturer:  Subject to compliance with requirements, provide hangers and supports of one of the following:

a. Carpenter and Patterson, Inc.

b. Corner & Lada Co., Inc.

c. Elcen Metal Products Co.

d. Fee & Mason Mfg. Co.; Div. Figgie International

e. ITT Grinnel Corp.

f. Or equal

C. Hanger-Rod Attachments:

1. General:  Except as otherwise indicated, provide factory-fabricated hanger-rod attachments complying with MSS SP-58, of one of the following MSS types listed, selected by Installer to suit horizontal-pipe hangers and building attachments, in accordance with MSS SP-69 and manufacturer's published product information.  Use only one type by one manufacturer for each piping service.  Select size of hanger-rod attachments to suit hanger rods.  Provide copper-plated hanger-rod attachments for copper-piping systems.

a. Steel Turnbuckles:  MSS Type 13.

b. Swivel Turnbuckles:  MSS Type 15.

c. Malleable Iron Sockets:  MSS Type 16.

2. Manufacturer:  Subject to compliance with requirements, provide hangers and supports of one of the following:

a. Carpenter and Patterson, Inc.

b. Corner & Lada Co., Inc.

c. Elcen Metal Products Co.

d. Fee & Mason Mfg. Co.; Div. Figgie International

e. ITT Grinnel Corp.

f. Or equal

D. Building Attachments:

1. General:  Except as otherwise indicate, provide factory-fabricated building attachments complying with MSS SP-58, of one of the following MSS types listed, selected by Installer to suit building substrate conditions, in accordance with MSS SP-69 and manufacturer's published product information.  Select size of building attachments to suit hanger rods.  Provide copper-plated building attachments for copper-piping systems.

a. Concrete Inserts:  MSS Type 18.

b. Top Beam C-Clamp:  MSS Type 19.

c. Side Beam or Channel Clamps:  MSS Type 20.

d. Center Beam Clamps:  MSS Type 21.

e. Welded Beam Attachments:  MSS Type 22.

f. C-Clamps:  MSS Type 23.

g. Top Beam Clamps:  MSS Type 25.

h. Side Beam Clamps:  MSS Type 27.

i. Steel Beam Clamps W/Eye Nut:  MSS Type 28.

j. Linked Steel Clamps W/Eye Nut:  MSS Type 29.

k. Malleable Beam Clamps:  MSS Type 30.

l. Steel Brackets:  One of the following for indicated loading:

1) Light Duty:  MSS Type 31.

2) Medium Duty:  MSS Type 32.

3) Heavy Duty:  MSS Type 33.

m. Side Beam Brackets:  MSS Type 34.

n. Plate Lugs:  MSS Type 57.

o. Horizontal Travelers: MSS Type 58.

2. Manufacturer:  Subject to compliance with requirements, provide hangers and supports of one of the following:

a. Carpenter and Patterson, Inc.

b. Corner & Lada Co., Inc.

c. Elcen Metal Products Co.

d. Fee & Mason Mfg. Co.; Div. Figgie International

e. ITT Grinnel Corp.

f. Or equal

E. Saddles and Shields:

1. General:  Except as otherwise indicated, provide saddles or shields under piping hangers and supports, factory-fabricated, for all insulated piping.  Size saddles and shields for exact fit to mate with pipe insulation.

2. Protection Saddles:  MSS Type 39; fill interior voids with segments of insulation matching adjoining insulation.

3. Protection Shields:  MSS Type 40; of length recommended by manufacturer to prevent crushing of insulation.

4. Manufacturer:  Subject to compliance with requirements, provide thermal hanger shields of one of the following:

a. Elcen Metal Products Co.

b. Pipe Shields, Inc.

c. Carpenter Patterson, Inc.

d. ITT Grinnel Corp.

e. Or equal

F. Miscellaneous Materials:

1. Metal Framing:  Provide products complying with NEMA STD ML 1.

2. Steel Plates, Shapes, and Bars:  Provide products complying with ASTM A 36.

3. Cement Grout:  Portland cement (ASTM C 150, Type I or Type III) and clean uniformly graded, natural sand (ASTM C 404, Size No. 2).  Mix at a ratio of 1.0 part cement to 3.0 parts sand, by volume, with minimum amount of water required for placement and hydration.

4. Heavy Duty Steel Trapezes:  Fabricate from steel shapes selected for loads required; weld steel in accordance with AWS standards.

5. Pipe Guides:  Provide factory-fabricated guides, of cast semi-steel or heavy fabricated steel, consisting of bolted two-section uter cylinder and base with two-section guiding spider bolted tight to pipe.  Size guide and spiders to clear pipe and insulation (if any), and cylinder.  Provide guides of length recommended by manufacturer to allow indicated travel.

3.15 MECHANICAL IDENTIFICATION

A. Plastic Pipe Markers:

1. Snap-On Type:  Provide manufacturer's standard pre-printed, semi-rigid snap-on, color-coded pipe markers, complying with ANSI A13.1

2. Insulation:  Furnish 1" thick molded fiberglass insulation with jacket for each plastic pipe marker to be installed on uninsulated pipes subjected to fluid temperatures of 125 OF or greater.  Cut length to extend 2" beyond each end of plastic pipe marker.

3. Small Pipes:  For external diameters less than 6" (including insulation if any), provide full-band pipe markers, extending 360 degrees around pipe at each location, fastened by one of the following methods:

a. Snap-on application of pre-tensioned semi-rigid plastic pipe marker.

b. Adhesive lap joint in pipe marker overlap.

c. Laminated or bonded application of pipe marker to pipe (or insulation).

d. Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than 3/4" wide; full circle at both ends of pipe marker, tape lapped 1-1/2".

B. Plastic Equipment Markers:

1. General:  Provide manufacturer's standard laminated plastic, color-coded equipment markers.  Conform to the following color code:

a. Green:  Cooling equipment and components.

b. Yellow:  Heating equipment and components.

c. Yellow/Green:  Combination cooling and heating equipment and components.

d. Blue:  Equipment and components that do not meet any of the above criteria.

2. Nomenclature:  Include the following, matching terminology on schedules as closely as possible:

a. Name and plan number.

b. Equipment service.

c. Design capacity.

Other design parameters such as pressure drop, entering and leaving conditions, rpm, etc.

3. Size:  Provide approximate 2-1/2" x 6" markers for each piece of equipment.

4. Application:  Provide equipment labels for the following equipment:

a. Ductless Cooling Units

b. Condensing Unit

3.16 MECHANICAL INSULATION

A. PIPING INSULATION MATERIALS: 

1. Fiberglass Piping Insulation:  ASTM C 547, Class 45 required.

a. Class 1 for use to 450 degrees F; Class 2 for use to 650 degrees F; Class 3 for use to 1200 degrees F.

2. Flexible Unicellular Piping Insulation:  ASTM C 534, Type as required.

a. Type I - tubular; Type II - sheet.  For use between -40 degrees F and 200 degrees F.

3. Jackets for piping Insulation:  ASTM C 921, with vapor barrier for piping with temperatures below ambient.

4. Encase pipe fittings insulation with one-piece premolded PVC fitting covers, fastened as per manufacturer's recommendations.

5. Encase straight pipe insulation, where exposed in occupied areas, with one piece 20-mil thick PVC Jacketing.  Fasten and seal as per manufacturer's recommendations.

6. Encase exterior piping insulation with aluminum jacket with weather-proof construction.

7. Staples, Bands, Wires and Cement:  As recommended by insulation manufacturer for applications indicated.

8. Adhesives, Sealants and Protective Finishes:  As recommended by insulation manufacturer for applications indicated.

B. PIPING INSULATION APPLICATION AND THICKNESS:

1. Application: Cold Piping (40 Degrees F to Ambient):

a. Insulate the following cold HVAC piping systems:

1) Air conditioner condensate drain piping.

2) Refrigerant liquid and suction piping.

b. Insulate each piping system specified above with the following type and thickness of insulation:

1) Fiberglass:  1-1/2" thick for all pipe sizes.

2) Flexible Unicellular:  (Refrigerant piping only) 1" thick for pipes sizes up to 1-1/2" (largest size permitted).

2. Application: Hot HVAC Piping (to 200 Degrees F) 

a. Insulate the following hot HVAC piping systems 

1) Hot gas refrigerant piping.

b. Insulate each piping system specified above with the following type and thickness of insulation:

1) Flexible Unicellular:  (Refrigerant piping 
only) 1" thick.

3. Insulation of Piping Exposed to Weather:  Protect outdoor insulation from weather by installing outdoor protective finish or jacketing as recommended by the manufacturer.

C. DUCTWORK INSULATION MATERIALS: 

1. Rigid Fiberglass Ductwork Insulation:  ASTM C 612, Class as required.

CLASS 2 -  400 DEGREES F;  4 LBS./FT3.

CLASS 3 -  850 DEGREES F; 12 LBS./FT3.

CLASS 4 - 1000 DEGREES F; 12 LBS./FT3.

CLASS 5 - 1800 DEGREES F; 20 LBS./FT3.

2. Flexible Fiberglass Ductwork Insulation: ASTM C 512, Class as required with vapor barrier.

CLASS 2 -  400 DEGREES F; .75 LBS./FT3.

CLASS 3 -  850 DEGREES F; 1.5 LBS./FT3.

3. Jackets for Ductwork Insulation:  ASTM C 921, with vapor barrier.

4. Ductwork Insulation Accessories:  Provide staples, bands, wire, tape, anchors, corner angles and similar accessories as recommended by insulation manufacturer for applications indicated.

5. Ductwork Insulation Compounds:  Provide cements, adhesives, coatings, sealers, protective finishes and similar compounds as recommended by insulation manufacturer for applications indicated.

D. DUCTWORK INSULATION APPLICATION AND THICKNESS:

1. Application: Ventilation and AC System Ductwork:

a. Insulate the following ductwork:

1) HVAC supply ductwork between HVAC unit discharge and room terminal outlet.

2) Insulate neck and bells of supply diffusers.

3) HVAC return ductwork between room terminal inlet and HVAC unit inlet.

4) HVAC plenums and unit housing not pre-insulated at factory or lined.

b. Insulate each ductwork system specified above with the following type and thickness of insulation:

1) Flexible Fiberglass:  1-1/2 thick, application limited to concealed locations which shall include above ceilings, in chases, shafts etc.

3.17 REFRIGERANT PIPING

A. General:  Provide piping materials and factory-fabricated piping products of sizes, types, pressure ratings, temperature ratings, and capacities as indicated.  Where not indicated, provide proper selection as determined by Installer to comply with installation requirements.  Provide materials and products complying with ANSI B31.5 Code for refrigeration piping where applicable, base pressure rating on refrigerant piping system maximum design pressures.  Provide sizes and types matching piping and equipment connections; provide fittings of materials which match pipe materials used in refrigerant piping systems.  Where more than one type of materials and products are indicated, selection is Installer’s option.

B. Material:  Provide pipes and pipe fittings in accordance with the following listing:

1. Tube Size 4-1/8” and Smaller:  Copper tube; Type ACR, hard-drawn temper; wrought-copper, solder-joint fittings; brazed joints.

C. Soldered Joints:  Solder joints using silver-lead solder, ASTM B32, Grade 96 TS.

D. Brazed Joints:  Braze joints using American Welding Society (AWS) classification BCUO-4 for brazing filler metal.

E. PIPING SPECIALTIES:  Provide piping specialties complying with Division-15 “Hydronic Piping” in accordance with the following listing:   

1. Pipe escutcheons.

2. Drip pans.

3. Sleeves.

4. Sleeve seals.

F. REFRIGERANT VALVES:  Special valves required for refrigerant piping include the following types.

1. Globe Shutoff Valves:  Forged brass, packed, back seating, winged seal cap, 300 degrees F (149 degrees C) temperature rating, 500 PSI working pressure.

2. Check Valves:  Forged brass, accessible internal parts, soft synthetic seat, fully guided piston and stainless steel spring, 250 degrees F (121 degrees C) temperature rating, 500 PSI working pressure.

3. Manufacturer:  Subject to compliance with requirements, provide globe and check valves of one of the following:  

a. Henry Valve CO.

b. Parker Hannifin Corp.; Refrigeration & Air Cond. Div.

c. Sporlan Valve Co.

d. Or equal

4. 2-Way Solenoid Valves:  Forged brass, designed to conform to ARI 760, normally closed, teflon valve seat, NEMA 1 solenoid enclosure, 24 volt, 60 Hz., UL-listed, ½” conduit adapter, 250 degrees F (121 degrees C) temperature rating, 400 PSI working pressure.

5. Manufacturer:  Subject to compliance with requirements, provide solenoid valves of one of the following:

a. Alco Controls Div.; Emerson Electric Co.

b. Automatic Switch Co.

c. Sporland Valve CO.

d. Or equal

6. Refrigerant Strainers:  Brass shell and end connections, brazed joints, monel screen, 100 mesh, UL-listed, 350 PSI working pressure.

7. Moisture-Liquid Indicators:  Forged brass, single port, removable cap, polished optical glass, solder connections, UL-listed, 200 degrees F (93 degrees C) temperature rating, 500 PSI working pressure.

8. Refrigerant Filter-Driers:  Steel shell, ceramic fired desiccant core, solder connections, UL-listed, 500 PSI working 
pressure.

9. Refrigerant Filter-Driers:  Corrosion-
resistant steel shell, steel flange ring and spring, wrought copper fittings, ductile iron 
coverplate with steel cap screws, replaceable filter-drier core, 500 PSI working pressure.

10. Evaporator Pressure Regulators:  Provide corrosion-resistant, spring loaded, 
stainless steel springs, pressure operated, evaporator pressure regulator, in size and working pressure indicated, with copper 
connections.

11. Refrigerant Discharge Line Mufflers:  Provide discharge line mufflers as recommended by equipment manufacturer for use in service indicated, UL-listed.

12. Manufacturer:  Subject to compliance with requirements, provide refrigeration accessories of one of the following:

a. Alco Controls Div.; Emerson Electric CO.

b. Henry Valve CO.

c. Parker-Hannifin Corp.; Refrigeration & Air Conditioning Div.

d. Sporlan Valve Co.

e. Or equal

G. BASIC VIBRATION CONTROL:  Provide vibration control products as required in accordance with the following listing:

1. Isolation hangers.

2. Riser isolators.

3. Riser support isolators.

4. Flexible pipe connectors.

3.18 ACOUSTIC DUCT LINING

A. Lining for Rectangular Metal Ducts: All ducts, where shown on the drawings, shall be lined with 1" thick hospital grade liner similar to "Permacote Linacoustic HP" fiberglass duct liner with factory-applied surface and edge coating. The liner shall meet the Life Safety Standards as established by NFPA 90A and 90B, FHC 25/50 and Limited Combustibility and the airstream surface coating should contain an immobilized, EPA-registered, anti-microbial agent so it will not support microbial growth as tested in accordance with ASTM G21 and G22. The duct liner shall conform to the requirements of ASTM C 1071, with an NRC not less than .75 as tested per ASTM C 423 using a Type "A" mounting, and a thermal conductivity no higher than .24 at 75EF mean temperature.

B. Material Handling and Storage:  Liner shall be kept clean and dry during transportation, storage and installation. Care should be taken to protect the liner from exposure to the elements or damage from mechanical abuse.

C. Manufacturer:  Subject to compliance with the above provide duct sound lining in accordance with the above performance criteria description.

3.19 METAL DUCTWORK

A. Ductwork Materials:

1. Exposed Ductwork Materials:  Where ductwork is indicated to be exposed to view in occupied spaces, provide materials which are free from visual imperfections including piping, seam marks, roller marks, stains and discolorations, and other imperfections, including those which would impair painting.

2. Sheet Metal:  Except as otherwise indicated, fabricate ductwork from galvanized sheet steel complying with ASTM A 527, lock forming quality, with G 90 zinc coating in accordance with ASTM A 525; and mill phosphatized for exposed locations.


B. Miscellaneous Ductwork Materials:

1. General:  Provide miscellaneous materials and products of types and sizes indicated and, where not otherwise indicated, provide type and size required to comply with ductwork system requirements including proper connection of ductwork and equipment.

2. Fittings:  Provide radius type fittings fabricated of multiple sections with maximum 15 degree change of direction per section.  Unless specifically detailed otherwise, use 45 degree laterals and 45 degree elbows for branch takeoff connections.  Where 90 degree branches are indicated, provide conical type tees.

3. Duct Liner:  Fibrous glass, complying with Thermal Insulation Manufacturers Association (TIMA) AHC-101; of thickness indicated on the drawings.

4. Duct Liner Adhesive:  Comply with ASTM C 916 "Specification for Adhesives for Duct Thermal Insulation".

5. Duct Liner Fasteners:  Comply with SMACNA HVAC Duct construction Standards, Article S2.11.

6. Duct Sealant:  Non-hardening, non-migrating mastic or liquid elastic sealant, type applicable for fabrication/installation details, as compounded and recommended by manufacturer specifically for sealing joints and seams in ductwork.

7. Ductwork Support Materials:  Except as otherwise indicated, provide hot-dipped galvanized steel fasteners, anchors, rods, straps, trim and angles for support of ductwork.

a. For exposed stainless steel ductwork, provide matching stainless steel support materials.

8. Flexible Ducts:  Corrugated aluminum complying with UL 181.

a. Where installed in unconditioned spaces other than return air plenums, provide 1" thick continuous flexible fiberglass sheath with vinyl vapor barrier jacket.

C. Fabrication:

1. Shop fabricated ductwork in 4, 8, 10 or 12-ft lengths, unless otherwise indicated or required to complete runs.  Preassembled work in shop to greatest extent possible, so as to minimize field assembly of systems.  Disassemble systems only to extent necessary for shipping and handling.  Match-mark sections for reassembly and coordinated installation.

2. Shop fabricated ductwork of gages and reinforcement complying with SMACNA "HVAC Duct Construction Standards".

3. Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as applicable to fittings.  Except as otherwise indicated, fabricate elbows with center-line radius equal to 1-1/2 times associated duct width; or squared metered elbows with double thickness turning vanes.  Limit angular tapers to 30 degrees for contracting tapers and 20 degrees for expanding tapers.

4. Fabricate ductwork with accessories installed during fabrication to the greatest extent possible.  Refer to section "Ductwork Accessories" for accessory requirements.

5. Fabricate ductwork with duct liner in each section of duct where indicated.  Laminate liner to internal surfaces of duct in accordance with instructions by manufacturers of lining and adhesive, and fasten with mechanical fasteners.

3.20 DUCTWORK ACCESSORIES

A. Dampers:

1. Low Pressure Manual Dampers:  Provide dampers of single blade type or multiblade type, constructed in accordance with SMACNA "HVAC Duct construction Standards".

2. Manufacturer:  Subject to compliance with requirements, provide dampers of one of the following:

a. Air Balance, Inc.

b. Airguarde Corp.

c. American Warming & Ventilating, Inc.

d. Arrow Louver and Damper; Div. of Arrow United Industries, Inc.

e. Louvers & Dampers, Inc.

f. Penn Ventilator Co.

g. Ruskin Mfg. Co.

h. Or equal

B. Turning Vanes:

1. Manufactured Turning Vanes:  Provide double thickness airfoil turning vanes constructed of 1-1/2" wide curved blades set at 3/4" o.c., supported with bars perpendicular to blades set at 2" o.c, and set into side strips suitable for mounting in ductwork.

2. Manufacturer:  Subject to compliance with requirements, provide turning banes of one of the following:

a. Aero Dyne Co.

b. Airsan Corp.

c. Anemostat Products Div.; Dynamics Corp. of America.

d. Barber-Colman Co.

e. Duro Dyne Corp.

f. Environmental Elements Corp.; Subs, Koppers Co., Inc.

g. Hart & Cooley Mfg. Co.

h. Register & Grille Mfg. Co., Inc.

i. Souther, Inc.

j. Or equal

C. Duct Hardware:

1. General:  Provide duct hardware, manufactured by one manufacturer for all items on project, for the following:

a. Test Holes:  Provide in ductwork at fan inlet and outlet, and elsewhere as indicated, duct test holes, consisting of slot and cover, for instrument tests.

b. Quandrant Locks:  Provide for each damper, quadrant lock device on one end of shaft; and end bearing plate on other end for damper lengths over 12".  Provide extended quadrant locks and end extended bearing plates for externally insulated ductwork.

2. Manufacturer:  Subject to compliance with requirements.  Provide duct hardware of one of the following:

a. Ventbabrics, Inc.

b. Young Regulator Co.

c. Or equal

D. Duct Access Doors:

1. General:  Provide duct access doors of a size as required to service and maintain device in duct.  Provide on (1) access door at each control damper, humidifier, coil, fire damper, and any device that requires attention.

2. Construction: Construct of same or greater gage as ductwork served, provide insulted doors for insulated ductwork.  Provide flush frames for uninsulated ductwork, extended frames for externally insulated duct.  Provide one side hinged, other side with one handle-type latch for doors 12" high and smaller, 2 handle-type latches for larger doors.

3. Manufacturer:  Subject to compliance with requirements, provide duct access doors of one of the following:

a. Air Balance, Inc.

b. Duro Dyne Corp.

c. Register & Grille Mfg. Co., Inc.

d. Ruskin Mfg. Co.

e. Ventfabrics, Inc.

f. Zurn Industries, Inc.; Air Systems Div.

g. Or equal
E. Flexible Connectors:

1. General: Provide flexible duct connections wherever ductwork connects to vibration isolated equipment.  Construct flexible connections of neoprene-coated flameproof fabric crimped into duct flanges for attachment to duct and equipment.  Make airtight joint.  Provide adequate joint flexibility to allow for thermal, axial, transverse, and torsional movement, and also capable of absorbing vibration of connected equipment.

2. Manufacturer:  Subject to compliance with requirements, provide flexible connections of one of the following:

a. American/Elgen Co.; Energy Div.

b. Duro Dyne Corp.

c. Flexaust (The) Co.

d. Ventfabrics, Inc.

e. Or equal

3.21 AIR OUTLETS AND INLETS

A. Ceiling Registers and Grilles:

1. General: Except as otherwise indicated, provide manufacturer's standard " Louver-faced with 35 deg. Blades " type registers and grilles where shown; of size, shape, capacity and type indicated; constructed of materials and components as indicated, and as required for complete installation.

2. Compatibility:  Provide registers and ceiling grilles with border styles that are compatible with adjacent ceiling systems, and that are specifically manufactured to fit into ceiling construction with accurate fit and adequate support.  Refer to general construction drawings and specifications for types of ceiling construction.

3. Types:  Provide registers and grilles of type, capacity, and with accessories and finishes as listed on register and grille schedule.

4. Register and Grille Materials:

a. Aluminum Construction: Manufacturer's standard extruded aluminum frame and core.

b. Border shall be 1-1/4” border on all sides.  Minimum border thickness shall be 0.04-0.05 inch.  Sizes 24x24 inches  and smaller shall be constructed using a roll formed frame.  Corners shall be welded with full penetration resistance welds.

5. Register and Grille Faces:

a. 1/2” blade spacing, 35 deg blade angle, blades shall be held in place by mullions from behind the grille and shall be fixed in place by crimping or welding.

6. Register and Grille Finishes shall be baked enamel color as selected by the Architect/Engineer.

7. Manufacturer:  Subject to compliance with requirements, provide registers and grilles of one of the following:

a. Tuttle & Bailey Agitair (Air Devices)

b. Price

c. Titus Products Div.; Philips Industries, Inc.

d. Or equal
3.22 DUCTLESS COOLING UNITS 

A. Outdoor Unit:

1. Design:

a. The outdoor unit shall be equipped with an electronic control board that interfaces with the indoor unit to perform all necessary operation functions.  

b. The outdoor unit shall be capable of cooling operation down to 0°F (-18°C) ambient temperature without additional low ambient controls (optional wind baffle shall be required).  

c. The outdoor unit shall be able to operate with a maximum height difference of 100 feet (30 meters) between indoor and outdoor units.

d. System shall operate at  up to a maximum refrigerant tubing length of 100 feet (30 meters) for the 12,000 and 18,000 and 165 feet (50 meters) for the 24,000, 30,000, 36,000, and 42,000 BTU/h units between indoor and outdoor units without the need for line size changes, traps or additional oil.  .  

e. The outdoor unit shall be completely factory assembled, piped, and wired.  Each unit must be test run at the factory.

f. Outdoor unit sound level shall not exceed:

	Model Numbers
	Cooling

	PUY
	48 dB(A)


2. Cabinet

a. The casing shall be constructed from galvanized steel plate, finished with an electrostatically applied, thermally fused acrylic or polyester powder coating for corrosion protection and have a Munsell 3Y 7.8/1.1 finish.  

b. Mounting feet shall be provided and shall be welded to the base of the cabinet and be of sufficient size to afford reliable equipment mount and stability. 

c. Easy access shall be afforded to all serviceable parts by means of removable panel sections. 

d. The fan grill shall be of ABS plastic.

e. Cabinet mounting and construction shall be sufficient to withstand 155 MPH wind speed conditions for use in Hurricane condition areas. Mounting, base support, and other installation to meet Hurricane Code Conditions shall be by others.

3. Fan

a. Unit shall be furnished with a single DC fan motor.  

b. The fan blade(s) shall be of aerodynamic design for quiet operation, and the fan motor bearings shall be permanently lubricated.  

c. The outdoor unit shall have horizontal discharge airflow.  The fan shall be mounted in front of the coil, pulling air across it from the rear and dispelling it through the front.  The fan shall be provided with a raised guard to prevent external contact with moving parts

4. Coil

a. The L shaped condenser coil shall be of copper tubing with flat aluminum fins to reduce debris build up and allow maximum airflow.  The coil shall be protected with an integral metal guard. 

b. Refrigerant flow from the condenser shall be controlled by means of an electronic linear expansion valve (LEV) metering device.  The LEV shall be controlled by a microprocessor controlled step motor.

c. All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration grade copper tubing, ARC Type, meeting ASTM B280 requirements, individually insulated in twin-tube, flexible, closed-cell, CFC-free (ozone depletion potential of zero), elastomeric material for the insulation of refrigerant pipes and tubes with thermal conductivity equal to or better than 0.27 BTU-inch/hour per Sq Ft / °F, a water vapor transmission equal to or better than 0.08 Perm-inch and superior fire ratings such that insulation will not contribute significantly to fire  and up to 1” thick insulation shall have a - Flame-Spread Index of less than 25 and a Smoke-development Index of less than 50 as tested by ASTM E 84 and CAN / ULC S-102.

5. Compressor

a. The compressor shall be a DC twin-rotor rotary compressor with Variable Speed Inverter Drive Technology. 

b. The compressor shall be driven by inverter circuit to control compressor speed.  The compressor speed shall dynamically vary to match the room load for significantly increasing the efficiency of the system which shall result in significant energy savings.  

c. To prevent liquid from accumulating in the compressor during the off cycle, a minimal amount of current shall be automatically, intermittently applied to the compressor motor windings to maintain sufficient heat to vaporize any refrigerant.  No crankcase heater is to be used.

d. The outdoor unit shall have an accumulator and high pressure safety switch.  The compressor shall be mounted to avoid the transmission of vibration.

6. Electrical

a. The electrical power of the unit shall be 208volts or 230 volts, single phase, 60 hertz.  The unit shall be capable of satisfactory operation within voltage limits of 187 volts to 253 volts.  

b. Power for the indoor unit shall be supplied from the outdoor unit using three (3) fourteen (14) gauge AWG conductors plus ground wire connecting the units.

c. The outdoor unit shall be controlled by the microprocessor located in the indoor unit. 

d. The control signal between the indoor unit and the outdoor unit shall be pulse signal 24 volts DC.  

e. The unit shall have Pulse Amplitude Modulation circuit to utilize 98% of input power supply.

7. Operating Range:
	Operating Range
	Indoor Air Intake Temperature
	Outdoor Air Intake Temperature

	Cooling
	Maximum
	D.B. 95°F (35°C)   W.B. 71°F (21.7°C)
	D.B. 115°F (46°C)   

	
	Minimum
	D.B. 67°F (19.4°C)   W.B. 57°F (13.9°C)
	D.B. 0°F (-18°C)*   


* Requires wind baffle – without wind baffle: D.B. 23°F (-5°C)

a. Unit shall be able to provide 100% capacity when operating at 0ºF outdoor air temperature and a wind baffle is used.

B. Indoor Unit 

1. Ducted Type

a. The Ducted type indoor unit shall be factory assembled, wired and tested.  Contained within the unit shall be all factory wiring and internal piping, control circuit board and fan motor.  The unit, in conjunction with the wired or wireless wall-mounted controller, shall have a self-diagnostic function, 3-minute time delay mechanism, an auto restart function, and a test run switch.  Indoor unit and refrigerant pipes shall be purged with dry nitrogen before shipment from the factory.

2. Unit Cabinet:  The cabinet shall be space saving, low profile, horizontal, ducted type. Formed cabinet shall be constructed of G-60 galvanized steel with factory applied foam surface insulation to prevent condensation on outer surfaces. The cabinet shall be provided with four mounting brackets to accommodate suspension from threaded rod or structural support located on the side panels in all four corners. Brackets shall be suitable for supporting the weight of the indoor unit. The indoor unit cabinet shall be equipped with a ducted air outlet and ducted rear return air connection. Units shall support an optional Bottom Return Adaptor. Units shall have selectable rear or bottom return as a standard feature. The units shall be equipped with a 3-15/16” (100mm) diameter ventilation air intake knock-out.

3. Fan:   The indoor unit fan unit shall be an assembly with four (4) Sirocco fans direct driven by a single motor. Fan shall develop airflow to deliver up to 0.60 inches wg of external static pressure. The indoor fans shall be statically and dynamically balanced to run on a motor with permanently lubricated bearings. The indoor fans shall operate on any of three (3) speeds, High, Mid, and Low and Auto. The fan shall have a selectable Auto fan setting that will adjust the fan speed based on the difference between controller set-point and space temperature.

Indoor unit sound level shall not exceed the levels below:

	Low Speed
	Mid Speed
	High Speed

	30 dB(A)
	33 dB(A)
	37 dB(A)


4. Filter:  Install filter rack assembly with replaceable 2”MERV 10 pleated filters, filter access panels, and mounting connections for connection to ducted indoor unit and ductwork. 

5. Coil: The indoor coil shall be of nonferrous construction with smooth plate fins on copper tubing. The tubing shall have inner grooves for high efficiency heat exchange. All tube joints shall be brazed with PhosCopper or silver alloy. The coils shall be pressure tested at the factory. A condensate pan and with two (2) 1-9/32” (32mm) drains shall be provided under the coil. In addition to the two (2) gravity drains, the indoor unit shall be provided with an integral condensate lift mechanism able to raise drain water inches above the condensate pan. Lift mechanism shall incorporate a safety sensor system to shut down the indoor fan and the compressor in the outdoor unit in the event of high level of condensate in the drain pan. 

Provide drain pan level switch (DPLS1), designed to connect to the control board, shall be provided if required, and installed on the condensate pan to prevent condensate from overflowing.

6. Electrical:  The electrical power of the unit shall be 208 volts or 230 volts, 1 phase, 60 hertz.  The system shall be capable of satisfactory operation within voltage limits of 187 volts to 253 volts.  The power to the indoor unit shall be supplied from the outdoor unit.

7. Performance:  Each system shall perform in accordance to the ratings shown in the table below.  Cooling performance shall be based on 80°F DB, 67°F WB (26.7°C DB, 19.4°C WB) for the indoor unit and 95°F DB, 75°F WB  (35°C DB, 29.3°C WB) for the outdoor unit. 

	Cooling Capacity

Btu/h
	TPW Cooling
	SEER
	CFM (Hi/Dry)
	ESP

	6,000 – 12,000
	1240
	13.8
	388
	0.20”

	8,000 – 18,000
	2,150
	14.3
	635
	0.20”

	12,000 – 24,000
	2,400
	16.0
	742
	0.60”

	12,000 – 30,000
	3,850
	15.5
	883
	0.60”

	12,000 – 35,000
	4,850
	15.0
	1,201
	0.60”

	18,000 – 42,000
	5,350
	13.8
	1,483
	0.60”


TPW = Total Power Watts 

8. System Control:  The control system shall consist of a minimum of two (2) microprocessors, one on each indoor and outdoor unit, interconnected by a single non-polar two-wire cable. The microprocessor located in the indoor unit shall have the capability of monitoring return air temperature and indoor coil temperature, receiving and processing commands from a wired or wireless controller, providing emergency operation and controlling the outdoor unit. The control signal between the indoor and outdoor unit shall be pulse signal 24 volts DC. PEA indoor units shall have the ability to control supplemental heat via connector CN24 and a 12 VDC output.

a. For A-Control, a three (3) conductor 14 gauge AWG wire with ground shall provide power feed and bi-directional control transmission between the outdoor and indoor units. . If code requires a disconnect mounted near the indoor unit, a TAZ-MS303 3-Pole Disconnect shall be used – all three conductors must be interrupted.

b. The system shall be capable of automatic restart when power is restored after power interruption.  The system shall have self-diagnostics ability, including total hours of compressor run time.  Diagnostics codes for indoor and outdoor units shall be displayed on the wired controller panel.

C. Remote Controllers

1. Wireless, wall mounted remote controller kit 

a. The Wireless, wall mounted remote controller kit  shall consist of a wireless, wall mounted controller, a wireless receiver and a cable to connect the receiver to the indoor unit. The controller shall be white in color with a light-green LCD display and a backlight feature. The controller shall consist of four Function buttons below the display, and Increase/Decrease Set Temperature buttons and a Hold button to the right of the display. The controller shall have a built-in temperature sensor and a battery holder, using two AA alkaline batteries. Temperature shall be displayed in either Fahrenheit (°F) or Celsius (°C), and temperature changes shall be by increments of 1°F (0.5°C).

b. The kit uses Honeywell RedLINKTM technology. Linking to the wireless network shall be done from the receiver and from the remote controller. There shall not be any interference with other wireless devices or neighboring RedLINKTM products. Communication shall be automatically restored after power resumes and after batteries are replaced.

c. The basic functions are:

	Wireless, Wall Mounted Remote Controller Kit

	Item
	Description

	Number of Units Controllable
	1 unit

	ON/OFF
	Run and stop operation

	Operation Mode
	Switches between Cool/Drying/Auto/Fan/Heat.

	Temperature Setting

(Range and modes depend on connected unit model)
	Controller general setpoint temperature range:

Cool/Dry: 50°F-99°F

Heat: 40°F-90°F

Auto: 50°F-90°F

Controller temperature range:

Cool/Dry: 67°F-87°F

Heat: 63°F-83°F

Auto: 67°F-83°F

	Fan Speed Setting

(Range and modes depend on connected unit model)
	Hi/Mid-2/Mid-1/Low/Auto

	Air Flow Direction Setting

(Air flow direction settings depend on the unit model)
	Air flow direction angles 100%-80%-60%-40%, Swing.

	Dual Setpoint Control
	Separate heating and cooling setpoints. Adjustable deadband from 2ºF to 8ºF. Automatically adjusts setpoints to ensure deadband.

System changeover with dual setpoints.

	Scheduling
	5-2 and 5-1-1 schedules

Separate Heat/Cool schedules

Allows operation in AUTO with Scheduling setbacks and dual setpoint

Simple temperature setting can be done up to 4 times one day in the week. The time can be set by the 15-minute interval.

Remote controller shall be programmable as either a residential controller, which will offer residential scheduling options only; or as a commercial controller, which will offer commercial scheduling options only.

	Optimal Start
	Set occupied time and desired set temperature

Remote controller learns when to start warm up or cool down so that space is at set temperature at start of occupied time

	Operating Conditions Display
	Setpoint and room temperature. Default sensing is at the remote controller. Installer setting to select at return air sensor. Automatically switches to return air sensor if communication to remote controller is lost

	Additional Functions
	Hold Function

Temporary Schedule Override

Reset to factory default

	Error
	When an error is currently occurring on an air conditioner unit, the afflicted unit and the error code are displayed

	Auto Lock Out Function
	Setting/releasing of simplified locking for remote control settings can be performed.

· Locking of all settings

· Locking of ON/OFF setting

· Locking of system setting (Heat, Cool, Off, Auto, etc.)

· Locking of fan setting

· Locking of temperature setting

· Locking of Clock/Day/Schedule


d. Control system shall provide On/Off and mode switching.  The controller shall have the capability to provide sequential starting with up to fifty seconds delay.

D. Warranty

1. The units shall have a manufacturer’s parts and defects warranty for a period five (5) year from date of installation.  The compressor shall have a warranty of seven (7) years from date of installation.  If, during this period, any part should fail to function properly due to defects in workmanship or material, it shall be replaced or repaired at the discretion of the manufacturer.  This warranty does not include labor.

2. Manufacturer shall have over thirty (30) years of continuous experience in the U.S. market.

E. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Mitsubishi CityMulti

2. Daikin AC

3. LG

4. Or Equal.

3.23 ACCESS DOORS

A. Furnish Access Doors for access to all concealed control valves, motor operated dampers, fire doors, and to all other concealed parts of the HVAC System that require accessibility for the proper operation and maintenance of the system.  These doors shall be installed under the appropriate SECTION of the Specifications as determined by the surface upon which the panels are mounted.

B. All Access Doors shall be located in a workmanlike manner in closets, storage rooms, and/or other non-public areas, positioned so that the valve or part can be easily reached, and the size shall be sufficient for this purpose (minimum size 12" x 16"). Furnish Access Doors for each pipe space to permit thorough inspection of same. When access doors are required in corridors, lobbies, or other habitable areas, they shall be located as directed by the Architect.

C. Access doors shall be prime painted and completed with cylinder lock and two (2) keys as manufactured by Acudor, Inland Steel Products Company "Milcor", or Walsh-Hannon-Gladwin, Inc., "Way Loctor". Type shall be as follows:

1. Acoustical Tile Ceiling

Acudor AT-5020

2. G.W.B. Surfaces


Acudor DW-5040

3. Masonry Construction

Acudor UF-5000

4. Fire Rated Construction

Acudor FB-5060

D. Access Door Shop Drawings shall be submitted to the Architect for approval.

3.24 FIRESTOPPING AND SEALANTS

A. General

1. All firestop products and systems shall be designed and installed so that the basic sealing system will allow the full restoration of the thermal and fire resistance properties of the barrier being penetrated with minimal repair if penetrants are subsequently removed.  For applications where combustible penetrants are involved, i.e. insulated and plastic pipe, a suitable intumescent material must be used.

2. This section specifically addresses pipe, duct, cable, and wiring penetrations of fire wall firestops and smoke stops for all bearing and non-bearing walls and floors assemblies.

B. References

1. American Society For Testing and Materials Standards (ASTM):

a. ASTM E 814:  Standard Test method For Fire Tests of Through-Penetration Firestops

b. ASTM E84:  Standard Test Method For Surface Burning Characteristics of Building Materials

2. Underwriters Laboratories Inc.:

a. UL 1479 Fire Tests of Through-Penetration Firestops

b. UL 723 Surface Burning Characteristics of Building Materials

3. UL Fire Resistance Directory:

a. Through Penetration Firestop Device (XHJI)

b. Fire Resistive Ratings (BXUV)

c. Through Penetration Firestop Systems (XHEZ)

d. Fill, Void, or Cavity Material (XHHW)

C. Definitions

1. Firestopping:  The use of a material or combination of materials in a fire-rated structure (wall or floor) where it has been breached, so as to restore the integrity of the fire rating on that wall or floor.

2. System:  The use of a specific firestop material or combination of materials in conjunction with a specific wall or floor construction type and a specific penetrant(s), constitutes a "System".

3. Barrier:  Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.

4. Through-Penetration:  Any penetration of a fire-rated wall or floor that completely breaches the barrier.

5. Membrane-Penetration:  Any penetration in a fire-rated wall that breaches only one side of the barrier.

6. Construction Gaps:  Any gap, joint, or opening, whether static or dynamic, where the top of a wall may met a floor; wall to wall applications, edge to edge floor configurations; floor to exterior wall; or any linear breach in a rated barrier.  Where movement is required, the firestopping system must comply with UL2079 for dynamic joints.

D. Quality Assurance

1. Firestopping systems (materials and design):

a. Shall conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire tests in a configuration that is representative of field conditions.

b. The F rating must be a minimum of one (10 hour but not less than the fire resistance rating of the assembly being penetrated.  T rating when required by code authority shall be based on measurement of the temperature rise on penetrating item(s).  the fire test shall be conducted with a minimum positive pressure differential of 0.01 inches of water column.

c. For joints, must be tested to UL2079 with movement capabilities equal to those of the anticipated conditions.

d. Firestopping materials and systems must be capable of closing or filling through openings created by 1) the burning or melting of combustible pipes, cable jacketing, or pipe insulation materials, or 2) deflection of sheet metal due to thermal expansion (electrical & mechanical duct work).

2. Firestopping material shall be asbestos and lead free and shall not incorporate nor require the use of hazardous solvents.

3. Firestopping sealants must be flexible, allowing for normal pipe movement.

4. Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back from contact surfaces.

5. Firestopping materials shall be moisture resistant, and may not dissolve in water after curing.

6. All firestopping materials shall be manufactured by one manufacturer (to the maximum extent possible).

7. Installation of firestopping systems shall be performed by a contractor (or contractors) trained or approved by the firestop manufacturer.

8. Material used shall be in accordance with the manufacturer's written installation instructions.

E. Materials

1. Intumescent Firestop Sealants and Caulks:

a. STI SpecSeal S100 and S500 Sealant

b. 3M Fire Barrier Caulk CP25WB+

2. Latex Firestop Sealant:

a. STI SpecSeal LC150 Sealant

3. Silicone Firestop Sealants and Caulks:

a. STI SpecSeal Pensil 100 and 300

b. 3M Fire Barrier Silicone Sealants

4. Firestop Putty:

a. STI SpecSeal Firestop Putty Bars and Pads

b. 3M Fire Barrier Moldable Putty

5. Firestop Collars:

a. STI SpecSeal Firestop Collars

b. 3M Fire Barrier PPD's

6. Wrap Strips:

a. SpecSeal Wrap Strip

b. 3M Fire Barrier FS195 Wrap Strip

7. 2-Part Silicone Firestop Foam:

a. STI SpecSeal Pensil 200

b. 3M Fire Barrier 2001 Silicone Foam

8. Firestop Mortar:

a. STI SpecSeal Mortar

9. Composite Board:

a. 3M Barrier Sheet Material

1) Accessories:

a.
Forming/Damming Materials:  Mineral Fiberboard or other type as per manufacturer recommendation.

3.25 AUTOMATIC TEMPERATURE CONTROLS (DDC)

A. General: Provide standalone electric/electronic control products in sizes and capacities indicated, consisting of valves, dampers, thermostats, clocks, sensors, controllers, and other components as required for a complete installation. Except as otherwise indicated, provide manufacturer's standard control system components as indicated by published product information, designed and constructed as recommended by manufacturer. All equipment and systems shall be installed by factory trained, certified, and authorized technicians. 

Provide electric/electronic control systems with following functional and construction features as indicated.

B. The following incidental work shall be furnished by the designated contractor under the supervision of the control contractor.

1. The HVAC Contractor shall:

a. Install automatic valves that are specified to be field installed and provided by the unit manufacturer.
b. Furnish and install all necessary valved pressure taps, water, drain and overflow connections and piping.

c. Provide all necessary auxiliary contacts, with buttons and switches in the required configurations.

2. The sheet metal contractor shall:

a. Provide necessary blank-off plates (safing) required to install dampers that are smaller than duct size.

b. Assemble multiple section dampers with required interconnecting linkages and extend required number of shafts through duct for external mounting of damper motors.

c. Provide necessary sheet metal baffle plates to eliminate stratification and provide air volumes specified.  Locate baffles by experimentation and affix and seal permanently in place only after stratification problem has been eliminated.

C. Electric Wiring:

1. All electric wiring and wiring connections, either line voltage or low voltage, from the unit control panels to the individual control devices i.e. valves, dampers, thermoatats, etc. required for the installation of the control system, as herein specified, shall be provided by the control contractor unless specifically shown on the electrical drawings or called for in the electrical specifications.  The wiring installation shall be in accordance with National and Local Codes and with the Electrical portion of these specifications.  All wiring shall be run concealed wherever possible.  Exposed wiring in occupied areas shall be run in raceways.  Raceways shall be Wiremold 200 series with all elbows, raceways, covers, mounting stops, box extensions and wiring for a complete and neat installation. All wiring located in mechanical spaces, boiler rooms, fan rooms, etc. shall be installed in metal conduit.  

2. All wiring above ceilings, shall follow routing of piping and where not possible shall be in conduit.  All exposed wire shall be bundled and wire tied and shall be supported to adjacent piping.  Draped and free floating wire will not be allowed.   


3. All terminations of wire at control devices shall be looped and supported adequately.

4. All wiring shall comply with the requirements of the electrical section of the specification.

D. Room Thermostats: Unit manufacturer to provide programmable wall mounted thermostat for each unit. 

E. MANUFACTURER: Subject to compliance with requirements, provide electric control systems of one of the following:

1. Johnson Controls, Inc.

2. Honeywell, Inc.

3. Automated Logic

F. SEQUENCE OF OPERATIONS:  Refer to control drawings for further requirements and sequence. 

PART  4 -  EXECUTION

4.13 INSTALLATION OF HANGERS & ATTACHMENTS

A. Examine areas and conditions under which supports and anchors are to be installed.  Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

B. Proceed with installation of hangers, supports and anchors only after required building structural work has been completed in areas where the work is to be installed.  Correct inadequacies including (but not limited to) proper placement of inserts, anchors, and other building structural attachments.

C. Prior to installation of hangers, supports, anchors, and associated work, Installer shall meet at project site with Contractor, installer of each component of associated work, inspection and testing agency representatives (if any), installers of other work requiring coordination with work of this section and Architect/Engineer for purposes of reviewing material selections and procedures to be followed in performing the work in compliance with requirements specified.

D. Install building attachments at required locations within concrete or on structural steel for proper piping support.  Space attachments within maximum piping span length indicated in MSS SP-69.  Install additional concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten insert securely to forms.  Where concrete with compressive strength less than 2500 psi is indicated, install reinforcing bars through the openings at the tops of inserts.

E. Install hangers, supports, clamps, and attachments to support piping properly from building structure; comply with MSS SP-69.  Arrange for grouping of parallel runs of horizontal piping to be supported together on trapeze type hangers where possible.  Install supports with maximum spacings complying with MSS SP-69.  Where piping of various sizes is to be supported together by trapeze hangers, space hangers for smallest pipe size or install intermediate supports for smaller diameter pipe.  Do not use wire or perforated metal to support piping, and do not support piping from other piping.

1. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.  Except as otherwise indicated for exposed continuous pipe runs, install hangers and supports of same type and style as installed for adjacent similar piping.

2. Prevent electrolysis in support of copper tubing by the use of hangers and supports which are copper plated, or by other recognized industry methods.

3. Install hangers and supports to allow controlled movement of piping systems and to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.

4. Load Distribution:  Install hangers and supports so that piping live and dead loading and stresses from movement will not be transmitted to connected equipment.

5. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes, and so that maximum pipe deflections allowed by ANSI B31 Pressure Piping Codes are not exceeded.

6. Insulated Piping:  Comply with the following installation requirements:

a. Clamps:  Attach clamps, including spacers (if any), to piping with clamps projecting through insulation; do not exceed pipe stresses allowed by ANSI B31.

F. Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI B31, and to prevent transfer for loading and stresses to connected equipment.

G. Fabricate and install anchor by welding steel shapes, plates, and bars to piping and to structure.  Comply with ANSI B31 and with AWS standards.

H. Where expansion compensators are indicated, install anchors in accordance with expansion unit manufacturer's written instructions, to limit movement of piping and forces to maximums recommended by manufacturer for each unit.

I. Anchor Spacings:  Where not otherwise indicated, install anchors at ends of principal pipe-runs, at intermediate points in pipe-runs between expansion loops and bends.  Make provisions for preset of anchors as required to accommodate both expansion and contraction of piping.

J. Adjusting and Cleaning:

1. Hanger Adjustment:  Adjust hangers so as to distribute loads equally on attachments.

2. Support Adjustment:  Provide grout under supports so as to bring piping and equipment to proper level and elevations.

3. Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces with manufacturer's touch-up paint.

4.14 INSTALLATION OF MECHANICAL IDENTIFICATION

A. Coordination:  Where identification is to be applied to surfaces which require insulation, painting or other covering or finish, including valve tags in finished mechanical spaces, install identification after completion of covering and painting.  Install identification prior to installation of acoustical ceilings and similar removable concealment.

B. Valve Identification:

1. General:  Provide valve tag on every valve, cock, and control device in each piping system; exclude check valves, valves within factory-fabricated equipment units, HVAC terminal devices and similar rough-in connections of end-use fixtures and units.  List each tagged valve in valve schedule for each piping system.

2. Mount valve schedule frames and schedules in machine rooms where indicated or, if not otherwise indicated, where directed by Architect/Engineer.

C. Mechanical Equipment Identification:

1. General:  Install engraved plastic laminate sign or plastic equipment marker on or near each major item of mechanical equipment and each operational device, as specified herein if not otherwise specified for each item or device.

2. Lettering Size:  Minimum 1/4" high lettering for name of unit where viewing distance is less than 2' - 0", 1\2" high for distances up to 6' - 0", and proportionately larger lettering for greater distances.  Provide secondary lettering of 2/3 to 3/4 of size of the principal lettering.

D. Adjusting and Cleaning:

1. Adjusting:  Relocate any mechanical identification device which has become visually blocked by work of this division or other divisions.

2. Cleaning:  Clean face of identification devices, and glass frames of valve charts.

4.15 INSTALLATION OF MECHANICAL INSULATION

A. Installation of Piping Insulation:

1. Insulation Omitted:  Omit insulation on hot piping within radiation enclosures or unit cabinets; on cold piping within unit cabinets provided piping is located over drain pan; on heating piping beyond control valve, located within heated space; on condensate piping between steam trap and union; and on unions, flanges, strainers, flexible connections, and expansion joints.  (Couplings in mechanical grooved systems will be insulated.)

2. General:  Install insulation products in accordance with manufacturer's written instructions, and in accordance with recognized industry practices to ensure that insulation serves its intended purpose.

3. Install insulation on pipe systems subsequent to installation of heat tracing, painting, testing, and acceptance tests.

4. Install insulation materials with smooth and even surfaces.  Insulate each continuous run of piping with full-length units of insulation, with a single cut piece to complete run.  Do not use cut pieces or scraps abutting each other.

5. Clean and dry pipe surfaces prior to insulating.  Butt installation joints firmly together to ensure a complete and tight fit over surfaces to be covered.

6. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent puncture or other damage.

7. Cover valves, fittings and similar items in each piping system with equivalent thickness and composition of insulation as applied to adjoining pipe run.  Install factory molded, precut or job fabricated units (at Installer's option) except where specific form or type is indicated.

8. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where otherwise indicated.

9. Butt pipe insulation against pipe hanger insulation inserts.  For hot pipes, apply 3" wide vapor barrier tape or band over the butt joints.  For cold piping apply wet coat of vapor barrier lap cement on butt joints and seal joints with 3" wide vapor barrier tape or band.

B. Installation of Ductwork Insulation:

1. General:  Install insulation products in accordance with manufacturer's written instructions, and in accordance with recognized industry practices to ensure that insulation serves its indented purpose.

2. Install insulation materials with smooth and even surfaces.

3. Clean and dry ductwork prior to insulating.  Butt insulation joints firmly together to ensure complete and tight fit over surfaces to be covered.

4. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to prevent puncture and other damage.

5. Extend ductwork insulation without interruption through walls, floors and similar ductwork penetrations, except where otherwise indicated.

6. Lined Ductwork:  Except as otherwise indicated, omit insulation on ductwork where internal insulation or sound absorbing linings have been installed.

C. Protection and Replacement:

1. Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor barrier damage and moisture saturated units.

2. Protection; Insulation Installer shall advise Contractor of required protection for insulation work during remainder of construction period, to avoid damage and deterioration.

4.16 INSTALLATION OF REFRIGERANT PIPING

A. PIPING INSTALLATIONS:

1. Locations and Arrangements:  Drawings indicate the general location and arrangement of piping systems.  Locations and arrangements of piping take into consideration pipe sizing and friction loss, and other design consideration.  So far as practical, install piping as indicated.

2. Install pipe sleeves at all wall and floor penetrations.

3. Install escutcheons at all exposed pipe wall penetrations.

4.17 INSTALLATION OF ACOUSTIC DUCT LINING

A. Installation:  All portions of duct designed to receive duct liner shall be completely covered. The smooth, black coated surfaces shall face the airstream. All liners shall be cut to assure tight, overlapped corner joints. The top pieces shall be supported by the side pieces. The liner shall be adhered to the sheet metal with full coverage of an approved adhesive that conforms to ASTM C 916, and all exposed leading edges and transverse joints shall be coated with Permacote factory-applied or field-applied edge coating and shall be neatly butted without gaps. Shop or field cuts shall be liberally coated with "Schuller SuperSeal Edge Treatment" or approved adhesive. The liner shall be additionally secured with mechanical fasteners. The pin length should be such as to hold the material firmly in place with minimum compression of the material.

4.18 INSTALLATION OF METAL DUCTWORK

A. Installation of Metal Ductwork:

1. General:  Assemble and install ductwork in accordance with recognized industry practices which will achieve air-tight (5% leakage for systems rated 3" and under; 1% for systems rated over 3") and noiseless (no objectionable noise) systems, capable of performing each indicated service.  Install each run with minimum number of joints.  Align ductwork accurately with internal surface smooth.  Support ducts rigidly with suitable ties, braces, hangers and anchors of type which will hold ducts true-to-shape and to prevent buckling.  Support vertical ducts at every floor.

2. Sealing:  All ductwork joints and seams shall be sealed with flexible duct sealer to assure an airtight installation. 

3. Penetrations:  Where ducts pass through interior partitions and exterior walls, and are exposed to view, conceal space between construction opening and duct or duct insulation with sheet metal flanges of same gage as duct.  Overlap opening on 4 sides by at least 1-1/2".  Fasten to duct and substrate.

a. Where ducts pass through fire-rated floors, walls, or partitions, provide firestopping between duct and substrate.

4. Coordination:  Coordinate duct installation with installation of accessories, dampers, coil frames, equipment, controls and other associated work of ductwork system.

5. Installation:  Install metal ductwork in accordance with "SMACNA HVAC Duct Construction Standards".

B. Installation of Duct Liners:

1. General:  Install duct liners in accordance with SMACNA "HVAC Duct Construction Standards".

C. Installation of Flexible Ducts:

1. Maximum Length:  For any duct run using flexible ductwork, do not exceed 4'-0" extended length.

2. Installation:  Install in accordance with Section II of SMACNA's, "HVAC Duct Construction Standards, Metal and Flexible".

D. Field Quality Control:

1. Leakage Tests:  After each duct system, which is constructed for duct classes over 3" is completed, test for duct leakage in accordance with SMACNA "HVAC Air Duct Leakage Test Manual".  Repair leaks and repeat tests until total leakage is less than 1% of system design air flow.

E. Equipment Connections:

1. General:  Connect metal ductwork to equipment as indicated, provide flexible connection for each ductwork connection to equipment mounted on vibration isolators, and/or equipment containing rotating machinery.  

F. Adjusting and Cleaning:

1. Clean ductwork internally, unit by unit as it is installed, of dust and debris.  Clean external surfaces of foreign substances which might cause corrosive deterioration of metal or, where ductwork is to be painted, might interfere with painting or cause paint deterioration.

2. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been damaged.

3. Temporary Closure:  At ends of ducts which are not connected to equipment or air distribution devices at time of ductwork installation, provide temporary closure of polyethylene film or other covering which will prevent entrance of dust and debris until final connections are to be completed.

4. Balancing:  Refer to Division 23 section "Testing, Adjusting, and Balancing" for air distribution balancing of metal ductwork.  Seal any leaks in ductwork that become apparent in balancing process.

4.19 INSTALLATION OF DUCTWORK ACCESSORIES

A. Install ductwork accessories in accordance with manufacturer's installation instructions, with applicable portions of details of construction as shown in SMACNA standards, and in accordance with recognized industry practices to ensure that products serve intended function.

B. Install turning vanes in square or rectangular 90 degree elbows in supply, return, and exhaust air systems, and elsewhere as indicated.

C. Install access doors to open against system air pressure, with latches operable from either side, except outside only where duct is too small for person to enter.

D. Operate installed ductwork accessories to demonstrate compliance with requirements.  Test for air leakage while system is operating. Repair or replace faulty accessories, as required to obtain proper operation and leakproof performance.

E. Adjusting:  Adjust ductwork accessories for proper settings, install fusible links in fire dampers and adjust for proper action.

F. Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces with manufacturer's touch-up paint.

4.20 INSTALLATION OF AIR OUTLETS AND INLETS

A. General:  Install air outlets and inlets in accordance with manufacturer's written instructions and in accordance with recognized industry practices to insure that products serve intended function.

B. Locate ceiling air diffusers, registers, and grilles, as indicated on general construction "Reflected Ceiling Plans".  Unless otherwise indicated, locate units in center of acoustical ceiling module.

4.21 INSTALLATION OF DUCTLESS COOLING UNITS

A. General:

1. Verify all dimensions by field measurements.  Verify roof structure, mounting supports, wall structure, and membrane installations are completed to the proper point to allow installation of wall mounted and roof mounted units.  Examine rough-in for refrigerant piping systems to verify actual locations of piping connections prior to installation.  Do not proceed until unsatisfactory conditions have been corrected.

2. Install equipment in accordance with manufacturer’s installation instructions.  Install units plumb and level, firmly anchored in locations indicated, and maintain manufacturer's recommended clearances.

B. Field Quality Control:

1. Provide the services, to include a written report, of a factory authorized service representative to examine the field assembly of the components, installation, and piping and electrical connections.

2. Charge systems with refrigerant and oil, and test for leaks. Repair leaks and replace lost refrigerant and oil.

C. Demonstration:

1. Provide the services of a factory authorized service representative to provide start-up service and to demonstrate and train the Owner's maintenance personnel as specified below.

2. Start-up service:  Place units into operation and adjust controls and safeties.  Replace damaged or malfunctioning components and controls.

D. Training:

1. Train the Owner's maintenance personnel on start-up and shut-down procedures, troubleshooting procedures, and servicing and preventative maintenance schedules and procedures.  

2. Schedule training with Owner through the Architect/Engineer with at least 7 days prior notice.
4.22 INSTALLATION OF ACCESS DOORS

A. General:  Install access doors in accordance with manufacturer’s written instructions and in accordance with recognized industry practices to insure that products serve intended function.

B. All access doors shall be located in a workmanlike manner in closets, storage rooms, and/or other non-public areas, positioned so that the item or part can be easily reached, and the size shall be sufficient for this purpose (minimum size 12” x 16”).  Furnish access doors to permit thorough inspection.  When access doors are required in corridors, lobbies, or other habitable areas, they shall be located as directed by the Architect.

4.23 INSTALLATION OF FIRESTOPPING AND SEALANTS

A. Examination

1. Examine the areas and conditions where firestops are to be installed and notify the architect of conditions detrimental to the proper and timely completion of the work.  Do not proceed with work until unsatisfactory conditions have been corrected by the contractor in a manner acceptable to the architect and in accordance with Section 078400.

2. Verify that environmental conditions are safe and suitable for installation of firestop products.

3. Verify that all pipe, conduit, cable, and other items which penetrate fire-rated construction have been permanently installed prior to installation of firestops.


B. Installation

1. General:

a. Installation of firestops shall be performed b an applicator/installer qualified and trained by the manufacturer.  Installation shall be performed in strict accordance with manufacturer's detailed installation procedures.

b. Apply firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, and manufacturer's recommendations.

c. Unless specified and approved, all in conjunction with through-penetrants shall remain intact and undamaged and may not be removed.

d. Seal holes and penetrations to ensure an effective smoke seal.

e. In areas of high traffic, protect firestopping materials from damage.  If the opening is large, install firestopping materials from damage.  If the opening is large, install firestopping materials capable of supporting the weight of a human.

f. Insulation types specified in other sections shall not be installed in lieu of firestopping material specified herein.

g. All combustible penetrants (e.g. non-metallic pipes or insulated metallic pipes) shall be firestopped using products and systems tested in a configuration representative of the field condition.

2. Dam Construction:  When required to properly contain firestopping materials within openings, damming or packing materials may be utilized.  Combustible damming material must be removed after appropriate curing.  Noncombustible damming materials may be left as a permanent component of the firestop system.

C. Field Quality Control

1. Prepare and install Firestopping system in accordance with manufacturer's printed instructions and recommendations.

2. Follow safety procedures recommended in the Material Safety Data Sheets.

3. Finish surfaces of firestopping which are to remain exposed in the completed work to a uniform and level condition.

4. All areas of work must be accessible until inspection by the applicable Code Authorities.

5. Correct unacceptable firestops and provide additional inspection to verify compliance with this specification.

6. Cleaning

7. Remove spilled and excess materials adjacent to firestopping without damaging adjacent surfaces.

8. Leave finished work in neat, clean condition with no evidence of spill overs or damage to adjacent surfaces.

4.24 INSTALLATION OF AUTOMATIC TEMPERATURE CONTROLS (DDC):

A. Inspection:

1. Examine areas and conditions under which electric/electronic control systems are to be installed. Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

B. Installation of Electric/Electronic Control Systems:

1. General: Install systems and materials in accordance with manufacturer's instructions and roughing‑in drawings, and details on drawings. Install electrical components and use electrical products complying with requirements of applicable Division‑16 sections of these specifications. Mount controllers at convenient locations and heights.

2. Control Wiring: The term "control wiring" is defined to include providing of wire, conduit and miscellaneous materials as required for mounting and connecting electric control devices.

3. Wiring Systems: Install complete control wiring system for electric control systems. Conceal wiring except in mechanical rooms and areas where other conduit and piping are exposed. Provide multi‑conductor instrument harness (bundle) in place of single conductors where number of conductors can be run along common path. Fasten flexible conductors bridging cabinets and doors, neatly along hinge side, and protect against abrasion. Tie and support conductors neatly.

4. Number‑code or color‑code conductors, excluding those used for local individual room controls, appropriately for future identification and servicing of control system.

5. Reset Limit Controls: Install manual‑reset limit controls to be independent of power controllers' automatic duct heater resets may, at Contractor's option, be installed in interlock circuit of power controllers.

6. Unit‑Mounted Equipment: Where control devices are indicated to be unit‑mounted, ship electric relays, electric switches, valves, dampers, and damper motors to limit manufacturer for mounting and wiring at factory.

C. Adjusting and Cleaning:

1. Start‑up: Start‑up, test, and adjust electric control systems in presence of manufacturer's authorized representative.  Demonstrate compliance with requirements. Replace damaged or malfunctioning controls and equipment.

2. Cleaning: Clean factory‑finished surfaces. Repair any marred or scratched surfaces with manufactures's touch‑up paint.

3. Final Adjustment: After completion of installation, adjust thermostats, control valves, motors and similar equipment provided as work of this section.

a. Final adjustment shall be performed by specially trained personnel in direct employ of manufacturer of primary temperature control system.

D. Closeout Procedures:

1. Owner's Instructions: Provide services of manufacturer's technical representative for one 8‑hour day to instruct Owner's personnel in operation and maintenance of electric control systems.

a. Schedule instruction with Owner, provide at least 7‑day notice to Contractor and Engineer of training.

4.25 TESTING, ADJUSTING, BALANCING

A. Requirements:

1. Requirements include verification of HVAC system operation, measurement of all system capacity, and establishment of the quantities of the mechanical systems as required to meet specifications, and recording and reporting the results.

2. Commission, test, adjust and balance the following mechanical systems:

a. Supply air systems.

b. Return air systems.

c. Verify temperature control system operation.

3. Do not include:

a. Testing boilers and pressure vessels for compliance with safety code.

b. Installation of adjusting and balancing devices.  If devices must be added to achieve proper adjusting and balancing.  Contact Mechanical Contractor and the Engineer for direction.

B. Report:

1. Format:  Report forms shall be those standard forms prepared by the referenced standard for each respective item and system to be tested, adjusted, and balanced.  Bind report forms complete with schematic systems diagrams and other data in reinforced, vinyl, three-ring binders.  Provide binding edge labels with the project identification and a title descriptive of the contents.  Divide the contents of the binder into the below listed divisions, separated by divider tabs:

a. General Information and Summary.

b. Air Systems.

c. Temperature Control Systems.

2. Contents:  Provide the following minimum information, forms and data:

a. General Information and Summary:  Inside cover sheet to identify testing, adjusting, and balancing agency, Contractor, Owner, Architect, Engineer, and Project.  Include addresses, and contact names and telephone numbers.  Also include a certification sheet containing the seal and name address, telephone number, and signature of the Certified Test and Balance Engineer.  Include in this division a listing of the instrumentation used for the procedures along with the proof of calibration.

b. The remainder of the report shall contain the appropriate forms containing as a minimum, the information indicated on the standard report forms prepared by the AABC for each respective item and system.  

c. Submit proof that all required instrumentation has been calibrated to tolerances specified in the referenced standards, within a period of six months prior to starting the project.

C. Quality Assurance:

1. An independent testing, adjusting, and balancing agency certified by the AABC or NEBB as a Test and Balance Engineer in those testing and balancing disciplines required for this project.

2. Codes and Standards:

a. AABC:  "National Standards For Total System Balance".

b. ASHRAE:  ASHRAE Handbook, 1984 Systems Volume, Chapter 37, Testing, Adjusting, and Balancing.

3. Pre-Balancing Conference:  Prior to beginning of the testing, adjusting, and balancing procedures, schedule and conduct a conference with the Architect/Engineer and Mechanical Contractor.  The objective of the conference is final coordination and verification of system operation and readiness for testing, adjusting, and balancing.

4. System Operation:  Systems shall be fully operational prior to beginning procedures.  All new automatic temperature controls shall be fully operational.  Test, adjust and balance the air systems before refrigerant systems.  Test, adjust and balance air conditioning systems during summer season, and heating systems during winter season, including at least a period of operation at outside conditions within 5° F. wet bulb temperature of maximum summer design condition, and within 10°F. dry bulb temperature of minimum winter design condition.  Take final temperature reading during seasonal operation.

D. Preliminary Procedures:

1. Air Systems:

a. Obtain drawings and become thoroughly acquainted with the systems. 

b. Compare drawings to installed equipment and field installations.

c. Walk the system from the system air handling equipment to terminal units to determine variations in installation.

d. Check filters for cleanliness.

e. Check all dampers (volume and fire) for correct and locked position, and temperature control for completeness of installation before starting fans.

f. Prepare report test sheets for both fans and outlets.  Obtain manufacturer's outlet factors and recommended procedures for testing.  Prepare a summation of required outlet volumes to permit a cross check with required fan volumes.

g. Determine best locations in main and branch ductwork for most accurate duct traverses.  Traverses shall be performed in each supply and return duct main and sub-mains for each AHU and return air fan.

h. Place outlet dampers in the full open position.

i. Prepare schematic diagrams of system "as-built" ductwork and piping layouts to facilitate reporting.

j. Verify lubrication of all motors and bearings.

k. Check fan belt tension.

l. Check fan rotation.
2. Measurements:

a. Provide all required instrumentation to obtain proper measurements, calibrated to the tolerance specified in the referenced standards.  Instruments shall be properly maintained and protected against damage.

b. Provide instruments meeting the specifications of the referenced standards.

c. Use only those instruments which have the maximum field measuring accuracy and are best suited to the function being measured.

d. Apply instrument as recommended by the manufacturer.

e. Use instruments with minimum scale and maximum subdivisions and with scaled ranges proper for the value being measured.

f. When averaging values, take a sufficient quantity of readings which will result in a repeatability error of less than 5%.  When measuring a single point, repeat readings until 2 consecutive identical values are obtained.

g. Take all reading with the eye at the level of the indicated value to prevent parallax.

h. Use pulsation dampeners where necessary to eliminate error involved in estimating average of rapidly fluctuation readings.

i. Take measurements in the system where best suited to the task.

E. Performing Testing, Adjusting, and Balancing:

1. Test, adjust and balance all noted systems according to SMACNA standards and as follows:

a. Perform testing and balancing procedures on each system identified, in accordance with the detailed procedures outlined in the referenced standards.

b. Cut insulation and ductwork for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.

c. Patch insulation, ductwork, and housings, using materials identical to those removed.

d. Seal ducts and test for and repair leaks.

e. Seal insulation to re-establish integrity of the vapor barrier.

f. Mark equipment settings, including damper control positions, valve indicators, fan speed control levers, and similar controls and devices, to show final settings.  Mark with paint or other suitable, permanent identification materials.

g. Retest, adjust and balance system subsequent to significant system modifications, and resubmit test results.
2. System Deficiencies:

a. The Balancing Contractor shall advise the Mechanical Contractor and the Engineer of all system deficiencies in writing.  Report all motors not running, missing dampers, inoperative valves and controls, lack of access, etc.

b. Upon completion of system deficiencies, Balancing Contractor shall balance and record data.

F. Subject to compliance with the above requirements and certifications, provide the services of air and water testing and balancing of one of the following:

1. Thomas Young

2. The THB Company

3. American Testing And Balancing

4. Air Balance Inc. 

5. Regional Air Balance Co.

END OF SECTION
SECTION 26 00 00

ELECTRICAL
(Filed Sub-Bid Required)

PART  5 -  GENERAL

5.13 REQUIREMENTS FOR FILING SUB-BIDS
A. Submit Sub Bids in accordance with the provisions of Massachusetts General Law Chapter 149, Section 44A to 44I inclusive, as amended.  Sub Bids for Work under this Section shall be received at the location, and at the time and date indicated on the Invitation for Bids.

B. Submit Sub Bids on the “Form for Sub-Bid” furnished by the Awarding Authority and include all submittals as indicated on the Invitation for Bids.

C. Sub Bids for the work under this Section are included in the Contract Documents as indicated in Division 01 Section “Summary of Multiple Contracts”, and as specified and indicated on the Drawings.

D. Sub Bidders must comply with all provisions of Division 01 General Requirements, in the same manner as the General Contractor.

E. The Filed Sub-Bid for the work of this Section shall list, in Paragraph E of the FORM FOR SUB-BID, the name of each person, firm or corporation whom they propose to use to perform the following classes of Work or part thereof, at the bid price therefore:



Class of Work





Section Number



None







None



If Sub-Bidder intends to perform with persons of his own staff the classes of work listed above, he must nevertheless list his own name therefore, under Paragraph E, of the FORM FOR SUB-BID.

5.14 GENERAL PROVISIONS

A. All of the Contract Documents, Legal and Procedural Requirements including General Conditions, Instruction to Bidders and Division 01 General Requirements including all the Table of Contents, apply to work of this section.

B. Carefully examine all of the Contract Documents for requirements which effect the work of this section.  The exact scope of work of this section cannot be determined without a thorough review of all specification sections and other contract documents.

5.15 SUMMARY 

A. Work described herein shall be interpreted as work to be done by the Electrical Contractor.  Work to be performed by other trades will be referenced to a particular contractor.

B. Provide all labor, materials, tools, and equipment, including scaffolding, to complete the installation of the electrical system.  Install, equip, adjust, and put into operation the respective portions of the installation specified, and so interconnect various items or sections of work in order to form a complete and operating whole.  Systems may be referenced in singular or plural terms, also refer to drawings to confirm quantities.  The work shall consist of, but shall not necessarily be limited to the following:

1. Intercom and audio threshold system

2. Lighting systems, including lamps, fixtures and controls.

3. Emergency lighting and exit signs.

4. All raceway systems, including boxes, couplings, and fittings.

5. All branch circuit wiring systems, including wiring devices and plates.

6. Connections for all building equipment, including mechanical, plumbing, fire protection, and the like.

7. All testing of equipment installed.

8. Any other item of work hereinafter specified or indicated on electrical drawings.

9. Drilling, coring, and cutting of holes (where the largest dimension thereof does not exceed 12 inches) for electrical conduit systems, and equipment.

10. Systems Identification.

11. Scaffolding, Rigging, and Staging required for all Electrical Work.

12. Fire stopping for all electrical work. Refer to Section 078413 for further definition and products to be used.

13. Provide Seismic Restraints for all Electrical Systems conforming to the requirements of the State Building Code.

14. Coordination Drawings.

15. Alternates affecting this Section.

16. Phasing and Demolition.

5.16 PROJECT CONDITIONS

A. Temporary Support Facilities:  Furnish and install all temporary lifts, hoists, staging, scaffolding, rigging, labor and materials, and temporary support to perform all operations in connection with the installation of this Work.  Remove all temporary support facilities when no longer required.

5.17 DEFINITIONS

A. Most terms used within the documents are industry standard.  Certain words or phrases shall be understood to have specific meanings as follows:

1. Provide:  Furnish and install completely connected up and in operable condition.

2. Furnish:  Purchase and deliver to a specific location within the building or site.

3. Install:  With respect to equipment furnished by others, install means to receive, unpack, move into position, mount and connect, including removal of packaging materials.

4. Conduit:  Raceways of the metallic type which are not flexible.  Specific types as specified.

5. Connect:  To wire up, including all branch circuitry, control and disconnection devices so item is complete and ready for operation.

6. Subject to Mechanical Damage:  Equipment and raceways installed exposed and less than eight feet above finished floor in mechanical rooms or other areas where heavy equipment may be in use or moved.

7. Architect shall mean Engineer as one and the same.

5.18 ITEMS TO BE FURNISHED ONLY

A. Furnish the following items for installation under designated sections.

1. None.

5.19 ITEMS TO BE INSTALLED ONLY

A. Install the following items furnished under designated sections.

1. None

5.20 RELATED WORK

A. The following related work is to be performed under designated sections.

1. Temp. Controls – SECTION 015000 – TEMPORARY FACILITIES.

2. Payment for energy for temporary light and power shall be made by Owner.

3. Cutting beyond 1.3, B.9 above and patching of all openings regardless of size will be by respective Sections of the trade responsible for the surface on which the penetration occurs.

4. Automatic Temperature Control:  SECTION 230000 - HEATING, VENTILATING, AND AIR CONDITIONING.

5. Temporary Power and Lighting:  SECTION 015000 – TEMPORARY FACILITIES.

5.21 CONTRACT COST BREAKDOWN

A. Submit a breakdown of contract price to aid Architect in determining value of work installed as job progresses.

5.22 INSPECTION OF SITE

A. Electrical bidders will be permitted to inspect site.  Failure to inspect existing conditions or to fully understand work which is required shall not excuse



Electrical Subcontractor from his obligations to supply and install work in accordance with specifications and the drawings and under all site conditions as they exist.

5.23 CONTRACTOR'S REPRESENTATIVE

A. Retain a competent representative on the project.

5.24 COOPERATION

A. Work shall be carried on under usual construction conditions, in conjunction with other contractors work.  Cooperate with other contractors, coordinate work and proceed in a manner as not to delay progress.

B. Before proceeding, examine all construction drawings and consult other contractors to coordinate installation and avoid interference.

C. In case of dispute, the Architect will render a decision in accordance with General and Supplementary General Conditions.

5.25 CODES, ORDINANCES, AND PERMITS

A. Codes and Ordinances:

1. All material and work provided shall be in accordance with all applicable codes,  including the following codes and standards as most recently amended.




Commonwealth of Massachusetts Building Code




Massachusetts Electric Code, 2014 Edition




State Department of Public Safety




NFPA 101 "Life Safety Code"




NFPA Standards




Standards of the Underwriters Laboratories (UL)




Occupational Safety and Health Act (OSHA)




Americans with Disabilities Act (ADA)




Energy Conservation Code




Town of Barnstable

2. Where contract documents indicate more stringent requirements than codes, the contract documents shall take precedence.

B. Permits:  Be responsible for filing documents, and securing of inspection and approvals. Pay all permit fees.  Refer to INSTRUCTIONS TO BIDDERS.

5.26 ELECTRICAL ROOMS OR SPACES

A. Be responsible for ensuring that the dedicated space and clearances required in the NEC, Sections 110-26 are maintained for all electrical equipment.

B. Call other contractors' attention to the requirements contained in the above mentioned code sections, prior to the installation of equipment by other contractors, in order to ensure no violations.

5.27 SUBMITTALS

A. Refer to Supplementary General Conditions for information relative to submission of shop drawings.  Six (6) copies are required.  No equipment shall be installed prior to approval, except at Contractor's own risk.

B. Notwithstanding any restrictions upon contractor proposed substitutions, should apparatus or materials be permitted by Architect to be substituted for those specified for good cause, and such substitution necessitates changes in or additional connections, piping, supports, or construction, same shall be provided.  Assume cost and entire responsibility thereof.

C. Submit the following samples:

1. Items as may be requested.

D. Refer to Section 013000 – Submittal Procedures.

5.28 GUARANTEE

A. Keep work in repair without expense to Owner as far as concerns defects in workmanship or materials for a period of not less than one year from date of substantial completion.

5.29 ELECTRICAL CHARACTERISTICS

A. In general, and unless specifically indicated otherwise, all building service, heating, ventilating, air conditioning, and plumbing equipment shall be of the following characteristics:

1. Motors up to and including 1/3 HP shall be suitable for 120 volts, one phase operation.

2. Motors larger than 1/3 HP shall be suitable for 208 volts, three-phase operation. 

3. Electric heating equipment 1.5 KW and less shall be suitable for 120 volt single-phase operation.  Over 1.5 KW shall be 208 volt three phase.

B. Power Factor:  All equipment provided rated greater than 1,000 watts and lighting equipment greater than 15 watts with an inductive reactance load component shall have a power factor of not less than 90% under rated load conditions.

5.30 TEMPORARY ELECTRICAL SUPPORT FACILITIES

A. Refer to Section 015000 – Temporary Facilities.

B. Provide own field office and/or storage facilities which shall be located as directed by the Architect. Provide all tools, equipment, ladders, and temporary construction required for execution of the work.

C. All scaffolding, ladders, and other temporary construction shall be rigidly built in accordance with all local and state requirements, and shall be removed upon completion.

5.31 INSPECTIONS AND TESTS

A. Inspection:  If inspection of materials installed shows defects, such defective work, materials, and/or equipment shall be replaced and inspection and tests repeated.

B. Tests:  Make reasonable tests and prove integrity of work and leave electrical installation in correct adjustment and ready to operate.  All panels shall have phases balanced as near as practical. A consistent phase orientation shall be adhered to at all terminations.

5.32 RECORD DRAWINGS

A. Provide two (2) sets of black or blue line on white drawings to maintain and submit record drawings, one set shall be maintained at site and which shall be accurate, clear, and complete showing actual location of all equipment as installed.  Record drawings shall be updated at least monthly.  Record drawings shall show outlet from which homeruns are taken, and location of all junction boxes and access panels.  These drawings shall be available to Architect/Engineer field representative.

B. Any addenda sketches and supplementary drawings issued during course of construction shall be attached to drawings.

C. At completion, submit an accurate checked set of drawings.

D. After approval of these drawings, photo reproductions of original tracings shall be revised to incorporate changes, including addenda sketches and supplementary drawings.  Fitup drawings for tenant areas shall also be revised in the same manner.  These "as‑built" photo reproductions shall be certified as correct and delivered to the Architect. In addition, prepare and provide at the completion of the work, electronic AutoCAD drawings, PDF’s and hard copies of As-built Drawings indicating all work completed during this project including field changes and revisions.
5.33 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS

A. Operating Instructions:  Refer to Section 017700 – Closeout Procedures. Furnish operating instructions to Owner's designated representative with respect to operations, functions and maintenance procedures for equipment and systems installed.  Cost of such instruction up to a full one day of Electrical Subcontractor's time shall be included in contract.  Cost of providing a manufacturer's representative at site for instructional purposes shall also be included.

B. Maintenance Manuals:

1. At completion of the project, provide four copies of complete manuals containing the following:

a. Complete shop drawings of equipment.

b. Operation description of systems.

c. Names, addresses, and telephone numbers of suppliers of systems.

d. Vendors' P.O. numbers for equipment installed.

e. Preventive maintenance instructions for systems.

f. Spare parts list of system components.

2. All information shall be in one binder.

5.34 COORDINATION DRAWINGS

A. Before materials are purchased or work is begun, prepare and submit to the Architect, Coordination Drawings showing the size and location of all equipment and piping lines relevant to the complete system. Ensure that these Drawings are compatible and correctly annotated and cross-referenced at their interfaces.

B. The General Contractor shall be responsible for the coordination of all mechanical and electrical work.  Before materials are fabricated or work begun, he shall submit to the Architect complete Coordination Drawings in the form of reproducible (vellum) transparencies at not less that 1/4 inch scale.   The General Contractor may request electronic files, from the Architect, to generate the indication of the building shell background for the Coordination Drawings.

C. Coordination Drawings shall indicate the necessary offsets for all ductwork, piping, conduit, and other items to clear the work of all other trades and to maintain the required ceiling height and partition layout.  Each subcontractor shall indicate both top and bottom elevations of their equipment taking into account hangers, flanges, and other accessories.

D. If any space conflicts cannot be resolved by the Contractor, he shall immediately notify the Architect and request disposition of the conflict.

E. Coordination Drawings are for the Contractor’s and Architect’s use during construction and shall not be construed as replacing any Shop, “As-Built”, or Record Drawings required elsewhere in these Contract Documents. 

F. Architect’s review of Coordination Drawings shall not relieve the Contractor from his overall responsibility for coordination of all work performed pursuant to the Contract or from any other requirement of the Contract.

5.35 ALTERNATES

A. Refer to Section 012300 for Alternates affecting this section.

B. Include in your bid a separate price for amounts to be added or deducted from base bid amount for the following areas of Electrical work.

1. Alternate No. 1 – Provide work as shown on drawings and herein specified for lighting in Booking 118, Holding Room 117, F.P. and Mug 123 & Sober Test Room 130 and Office 102.

5.36 RETURN AIR PLENUM

A. All wiring above suspended ceilings shall be “UL Listed” plenum rated cable or wiring shall be installed in conduit.

5.37 DIGITAL INTERCOM & AUDIO THRESHOLD SYSTEM

A. The work shall be so performed so that the progress of the entire building construction, including all other trades, shall not be delayed and not interfered with.  Materials and apparatus shall be installed as fast as conditions of the building will permit and must be installed promptly when and as directed.

B. Responsibilities of the Electrical Contractor:  The electrical contractor shall be responsible for furnishing, installing, wiring, programming, troubleshooting, training and warranty service of all cabling, terminal equipment, head end equipment, as specified herein and shown on drawings for a complete operational system. 

C. Keep fully informed as to the shape, size and position of all openings required for all apparatus and give information in advance to build openings into the work.

D. All distribution systems which require pitch or slope such as plumbing drains, steam and condensate piping shall have the right of way over those which do not.  Confer with other trades as to the location of pipes, ducts, lights and apparatus and install work to avoid interferences.

E. Coordinate exact locations and roughing-in dimensions of all work before installation and make all final connections as required.  Any changes required to avoid interference or to provide adequate clearances for Code and maintenance requirements shall be made at no additional costs.

F. Structural elements of the project shall not be relocated, altered or changed to accommodate the work without written authorization from the Architect.

G. Work that is installed before coordination with other trades, or that causes interference with the work of other trades shall be changed to correct condition.

H. Obtain a complete set of Project Drawings and Specifications for coordination and to determine the full scope of work.

5.38 PHASING, DEMOLITION AND MAINTAINING EXISTING SERVICES

A. During the execution of the work, required relocation and re-routing of existing equipment and systems in the existing building areas where new work is to be installed or new connections are scheduled to be made, shall be performed by the Electrical Subcontractor, as required by job conditions and as determined by the Architect in the field, to facilitate the installation of the new system, while demolition, relocation work or new tie-ins will be performed.  Outages required for construction purposes shall be scheduled for the shortest practical periods of time, in coordination with the Owner’s designated representative, for specified, mutually agreeable periods of time, after each of which the interruption shall cease and the service shall be restored.  This procedure shall be repeated to suit the Owner’s working schedule, as many times as required until all work is complete.  Any outages of service shall be approved by the Owner, prior to commencing the work.  No outages or shutdowns of service shall occur without the written authorization of the Owner prior to commencing the work.  Give notice of any scheduled shutdowns, a minimum of (2) weeks in advance.  Owner shall make their best effort to meet this request without adversely affecting the services and systems to the existing building.

B. Prior to any deactivation and relocation or demolition work, consult the drawings and arrange a conference with the Architect and the Owner’s representative in the field to inspect each of the items to be deactivated, removed or relocated.  Care shall be taken to protect all equipment designated to be relocated and reused or to remain in operation and be integrated with the new systems.  The existing systems shall remain functional until new systems are functional.

C. Where existing outlets are to be reused and are cut off by the remodeling, they shall be reconnected to existing circuits as required by field conditions.  Where existing outlets are to be abandoned, they shall be removed and blank plates installed.  Each bidder shall, before submitting his bid, visit the site and make a thorough examination of the conditions in the existing buildings in order to determine the extent of the work to be done.

D. All deactivation, relocation and temporary tie-ins of electrical and intercom systems and equipment shall be provided by the Electrical Subcontractor.  All demolition and removal of electrical systems and equipment designated to be demolished shall be by the Electrical Subcontractor.  Stack all demolished electrical materials except hazardous materials (PCB lighting ballasts, fluorescent lamps, etc.) nearby for removal by the General Contractor.  All hazardous electrical materials shall be stacked as directed by General Contractor and shall be legally disposed by the General Contractor.  The General Contractor will be removing the lamps and ballasts from the fixtures.

E. The Owner reserves the right to inspect the material scheduled for removal and salvage any items he deems usable as spare parts.

F. Phasing

1. The Electrical Subcontractor shall construct the subject in phases as directed by the Architect to suit the project progress schedule, as well as the completion date of the project.

2. For additional information related to phasing, review the General Conditions and Supplementary Conditions and the drawings.

PART  6 -  PRODUCTS

6.13 GENERAL

A. Product specifications are written in such a manner so as to specify what materials may be used in a particular location or application and therefore do not indicate what is not acceptable or suitable for a particular location or application.  As an example:  non‑metallic sheathed cable is not specified; therefore, it is not acceptable.

B. For purpose of establishing a standard of quality and not for purpose of limiting competition, the basis of this Specification is upon specified models and types of equipment and materials, as manufactured by specified manufacturers.

C. In all cases, standard cataloged materials and systems have been selected.  Materials such as lighting fixtures specially manufactured for this particular project and not part of a manufacturers' standard product line will not be acceptable.  In the case of systems, the system components shall be from a single source regularly engaged in supplying such systems.  A proposed system made up of a collection of various manufacturers' products will be unacceptable.

D. Where Specifications list manufacturers' names and/or "as approved" or "Equal approved by Architect", other manufacturers' equipment will be considered if equipment meets Specification requirements and has all features of the specified items as are considered essential by Architect.

E. All material shall be new and shall be UL listed.

6.14 RACEWAYS AND FITTINGS

A. Raceways ‑ General:

1. No raceway shall be used smaller than 3/4" diameter and shall have no more than four (4) 90o bends in any one run, and where necessary, pull boxes shall be provided.  Only rigid metal conduit or intermediate metal conduit is allowed for slab work.  Cable systems, if allowed to be used by other sections of this specification, shall not be used exposed or in slabs, whether listed by "UL" for such use or not.

2. Rigid metal conduit conforming to, and installed in accordance with, Article 344 shall be heavy wall zinc coated steel conforming to American Standard Specification C80‑1 and may be used for service work, exterior work, slab work, and below grade level slab, wet locations, and in penthouse for drops down to equipment from elevations below eight feet and also where raceway may be subject to mechanical damage.

3. Intermediate metal conduit conforming to, and installed in accordance with, Article 342, may be used for all applications where rigid metal conduit is allowed by these specifications.

4. Electrical Metallic Tubing (EMT), conforming to, and installed in accordance with, Article 358 shall be zinc coated steel, conforming to industry standards, may be used in masonry block walls, stud partitions, above furred ceilings, where exposed but not subject to mechanical damage, and may be used for fire alarm work.

5. Surface metal raceways conforming to, and installed in accordance with, Article 386 shall be used where raceways cannot be run concealed in public spaces including corridors, offices, toilets, etc.  Every effort shall be made to conceal raceways.

6. Flexible metal conduit shall be used for final connections to recessed lighting fixtures from above ceiling junction boxes and for final flexible connections to motors and other rotating or vibrating equipment.  Liquid tight flexible metal conduit shall be used for the above connections which are located in moist locations.  All flexible connections shall include an insulated grounding conductor.

7. Rigid non‑metallic conduit shall be used for underground electric and telephone services outside the foundation wall and shall be polyvinyl chloride (PVC) schedule 40, 90oC. 

8. PVC Schedule 40 may also be used for below slab feeders and circuits within building confines.  Below slab rigid non‑metallic conduits do not require concrete encasement.  Rigid non‑metallic conduits may also be used for exterior feeders and branch circuits.  Rigid non-metallic conduits shall not be used in slabs, for elbows that penetrate slabs or thru-foundation walls. Raceways and fittings shall be produced by same manufacturer.

9. Acceptable manufacturers:  



Pittsburgh Standard Conduit Company



Republic Steel and Tube



Youngstown Sheet and Tube Company



Carlon

10. Fittings:

a. Provide insulated bushings on all raceways 1 inch diameter or larger.

b. Manufacturer's standard fittings shall be used for raceway supports.

c. Expansion Fittings:  Expansion fittings shall be used where structural and concrete expansion joints occur and shall include a ground strap.

d. Couplings for rigid metal and intermediate metal conduit shall be threaded type.

e. Threadless fittings for EMT shall be watertight compression type (wet locations) or set‑screw type (dry‑locations). All fittings shall be concrete tight.  No diecast fittings allowed except for raceways larger than 1 inch diameter.

f. Cable supports in vertical raceways shall be of the split wedge type.  Armored cable supports for vertical runs to be of wire mesh basket design.

g. Wall entrance seals shall be equal to O.Z. Gedney type "WSK".

h. Couplings, elbows and other fittings used with rigid nonmetallic conduit shall be of the solvent cemented type to secure a waterproof installation.

i. Acceptable manufacturers:  





O.Z.





Crouse Hinds





Appleton





EFCOR





Steel City

B. Outlets, Pull and Junction Boxes:

1. Outlets:

a. Each outlet in wiring or raceway systems shall be provided with an outlet box to suit conditions encountered.  Boxes installed in normally wet locations or surface mounted shall be of the cast‑metal type having hubs.  Concealed boxes shall be cadmium plated or zinc coated sheet metal type.  Old work boxes with Madison clamps not allowed in new construction.  Thru the wall boxes are not permitted.

b. Each box shall have sufficient volume to accommodate number of conductors in accordance with requirements of Code.  Boxes shall not be less than 1‑1/2" deep unless shallower boxes are required by structural conditions and are specifically approved by Architect.  Ceiling and bracket outlet boxes shall not be less than 4" octagonal except that smaller boxes may be used where required by particular fixture to be installed.  Flush or recessed fixtures shall be provided with separate junction boxes when required by fixture terminal temperature requirements.  Switch and receptacle boxes shall be 4" square or of comparable volume. 

c. Far side box supports shall be Caddy J‑1A.

d. Acceptable manufacturers:





Appleton






Crouse Hinds






Steel City






RACO

2. Pull and Junction Boxes:  Where indicated on plans, and where necessary to terminate, tap off, or redirect multiple raceway runs or to facilitate conductor installation, furnish, and install appropriately designed boxes.  Boxes shall be fabricated from code gauge steel assembled with corrosion resistant machine screws.  Box size shall be as required by Code.



Boxes in moist or wet areas shall be galvanized type.  Boxes larger than 4‑11/16 inches square shall have hinged covers.  Boxes larger than 12 inches in one dimension will be allowed to have screw fastened covers, if a hinged cover would not be capable of being opened a full 90 degrees due to installation location.

a. Acceptable Manufacturers:



Brasch



Hoffman



Keystone



Lee Products Co.



McKinstry Inc.



Eldon Inc.

6.15 CONDUCTORS

A. All conductors shall be a minimum size of #12 AWG except for control wiring and fire alarm wiring where #14 AWG may be used.  For all exit sign circuits, normal/emergency and/or emergency only circuits, exterior lighting circuits, and also where distance from panelboard to first outlet exceeds 100’ for 120 volts, #10 AWG shall be minimum size wire allowed.  All feeder and branch circuit conductors shall be color coded as follows:

1. 208Y/120V

Phase A
Black

2. 208Y/120V

Phase B
Red

3. 208Y/120V

Phase C
Blue

4. Grounded Conductor







120/208
White

5. Equipment Ground







120/208
Green

6. Isolated Ground






120/208
Green with Orange Trace

B. All conductors not installed in accordance with color scheme shall be replaced.  All conductors larger than #6 AWG must be identified with colored tape.

C. Connections throughout the entire job shall be made with solderless type devices.

1. For #10 AWG and smaller:  spring type.

2. For #8 AWG and larger:  circumferential compression type.

3. Acceptable manufacturers:




  3M "Scotchlock"




  IDEAL "Wingnut"




  BURNDY




  MAC

4. Any splices made up in ground mounted pull boxes shall be resin cast waterproof type or waterproof pressure type, as manufactured by King Technology, St. Louis, MO.

D. Conductors shall be copper, soft drawn, and annealed of 98% conductivity.  Conductors larger than #10 AWG shall be stranded; #10 AWG and smaller shall be solid.  Conductors shall be insulated for 600 volts and be of following types:

1. All conductors shall have heat/moisture resistant thermoplastic insulation type THHN/THWN (75oC) except as follows:

a. In sizes #1 AWG and larger:  Crosslinked polyethylene insulation type XHHW (75oC ‑ 90oC) may be used.

b. Fire alarm system conductors shall be #14 AWG, type THHN, solid.  Color coding of fire alarm conductors shall be in accordance with fire codes.

c. Fixture whips #16AWG type "SF".

E. Stranded conductors for all wiring systems except fire alarm will be allowed if installed and terminated as specified under Execution Section.

F. Mineral‑Insulated Metal‑Sheathed Fire‑Resistive Cables (Type MI) ‑ Cables shall consist of a factory assembly of one or more solid copper conductors insulated with highly‑compressed magnesium oxide and enclosed in a seamless, liquid‑and‑gas‑tight continuous copper sheath.  Cables shall be rated for 600 volts and less.  Cables shall comply with Article 332 of the National Electrical Code.  Cables shall be classified by Underwriters Laboratories, Inc. as having a 2‑hour fire resistive rating.  Cable terminations shall be made with UL listed mineral‑insulated cable fittings.  Approved Manufacturer ‑ Pyrotenax USA, Inc., or equal.

G. Type MC Cable may be used for branch circuits and fire alarm system where concealed, and in hollow spaces where allowed by code if installed and terminated as specified under Execution Section.  Armor to be galvanized steel and shall be UL listed for 2-hour fire wall penetration equal to AFC Cable Systems of New Bedford, MA.  Aluminum armor is not acceptable.  Fire alarm control cable shall have red armor.

H. Acceptable manufacturers:



AFC Cable Systems



Alliance Cable



American Wire & Cable



Cerro



Cornish



Cresent



General Cable



Okonite

6.16 ACCESS PANELS

A. Provide access panels for access to concealed junction boxes and to other concealed parts of system that require accessibility for operation and maintenance.  In general, electrical work shall be laid out so access panels are not required.

B. Access panels shall be located in a workmanlike manner in closets, storage rooms, and/or other non‑public areas, positioned so that junction can be easily reached and size shall be sufficient for purpose (minimum size 12" x 12").  When access panels are required in corridors, lobbies, or other habitable areas, they shall be located as directed by the Architect.

C. Access panels shall be prime painted and equipped with screwdriver operated cam locks. 

D. Acceptable manufacturers:



Inland Steel Products Company ‑ Milcor



Miami Carey



Walsh‑Hannon‑Gladwin, Inc. ‑ Way Locator



Specific types:

1) Acoustical Tile Ceiling
"Milcor Type AT"

2) Plastered Surfaces
"Milcor Type K"

3) Masonry Construction
"Milcor Type M"

4) Drywall Construction
"Milcor Type DW"

E. Furnish access panel shop drawings.

6.17 SLEEVES, INSERTS, AND OPENINGS

A. Sleeves:  Provide sleeves of proper sizes for all openings required in concrete floors and walls.  Sleeves passing through floors shall be set with top of sleeve 1" above finished floor. Core drilling will also be acceptable if in accordance with any structural standards.  Any unsleeved openings shall be waterproofed.

B. Inserts:  Provide inserts or other anchoring devices in concrete and masonry construction as required to support raceways and equipment.

C. Openings:  Where an opening is required in concrete slabs to allow passage of a multitude of raceways, give adequate notice to General Contractor so he may box out opening in form work.

D. Any openings through fire rated surfaces shall be closed off with fireproofing materials providing the same rating as the surface penetrated.



Acceptable Manufacturers:



Specified Technologies Inc.



Thomas & Betts



International Protective Coatings Corp.



3M Fire Protection Products



Dow Corning

6.18 WIRING DEVICES

A. Receptacles:  Receptacles shall be flush mounted.  All standard 20 ampere devices to be of same manufacturer.



Acceptable Manufacturers:



Twenty (20) ampere duplex grounding type NEMA 5‑20R, 



Cooper 5362-V,



Hubbell 5362I, 



Pass and Seymour 5362I, 



Leviton 5362‑I




Thirty (30) ampere, 250 volt NEMA 14‑30R complete with plate, 



Cooper 1257,



Hubbell 9430-A,



Pass and Seymour 3864

B. Switches:  20 ampere,



Cooper CWD-2221, 



Hubbell 1221,



Pass and Seymour 20AC‑2, 



Leviton 1221. 



Prewired devices with pigtails acceptable

C. Composition material of wiring devices to be nylon with ivory finish.  Outlets on computer circuits shall be gray.

D. Cover plates:  Brushed US 302 stainless steel



Provide gaskets on all wiring device plates where devices are on walls separating conditioned and non‑conditioned spaces.

E. Exterior Outlets with Lockable Covers and outlets within 6’ of water.

1. Provide exterior outlets with lockable covers at all exterior outlet locations. Provide Hubbell Cat #5752-0 weatherproof locking covers.  Provide ground fault interrupter type receptacles within 6’ of water and as indicated on drawings.


6.19 LIGHTING FIXTURES

A. Provide lighting fixtures complete with lamps, ballasts, and other devices as required for a first class installation.  Furnish Ceiling Subcontractor with instructions concerning openings necessary, and provide frames for NEMA standard ceiling types or special mounting frames, as may be required.  Fixtures shall be supported independently of hung ceiling construction.

B. Electronic ballasts shall be energy efficient and shall meet Utility Co. rebates for eligible fixtures in single, two, three, and four lamp versions and input current total harmonic Distortion not exceeding 20%.

C. All specialized lamps to be of a type recommended by the fixture manufacturers in their photometric reports.

D. Standard incandescent lamps shall be wattmiserplus inside frosted/99 long life (2500) hours unless otherwise specified and rated at 130 volts.

E. All T-5 fluorescent lamps shall be Sylvania Pentron 3500K.

F. All T‑8 fluorescent lamps shall be Sylvania Octron 3500K.

G. Provide directional indicators of the chevron type on all exit signs and punch out directions as shown on floor plans.

H. Pendant mounted fixtures shall be suspended by means of manufacturer's standard aircraft cable and canopy in finished areas and threaded rods in non‑public areas.  Length of suspension method to be as required to mount fixtures at the elevations called for or as otherwise shown on drawings or architectural elevations.

I. Fixture types shall be as scheduled.  The note on fixture schedule "Possibly Acceptable Alternate Manufacturers" means that the manufacturers listed have products which could be equal.  The determination of "equal" will be determined based upon features of the product specified by catalog number. A sample of any proposed substitution will be required.  Standard cataloged products have been selected.  Fixtures specially manufactured for this particular project and not part of a manufacturers standard line will not be acceptable.

J. All lamps used in the same room shall have the same Kelvin Temperature Rating and similar CRI.

6.20 ELECTRICAL POWER EQUIPMENT

A. Motor Controls ‑ Manual and Magnetic:

1. Individually‑mounted magnetic starters shall be NEMA rated across‑the‑line type with thermal overload on each phase, single‑speed, two‑speed, or reduced voltage start as indicated.

2. Motor Starters shall be furnished by Electrical Sub-Contractor unless part of package mechanical equipment such as rooftop units.

3. Starters shall be of maintained contact type, of size and type required for particular motor horsepower and voltage.  Minimum size starter to be size 1 FVNR, unless noted otherwise.

a. Starters shall have OL reset button, green push‑to‑test type pilot light to indicate "ON", and "HAND‑OFF‑AUTO" switch in cover.

b. Starters to have 120 volt control transformers with fused output being provided for those units operating on 120/208 volt system.

c. Provide Class 20 fixed heater overloads with auto/manual reset.

d. Provide four (4) sets of auxiliary contacts of convertible type N.O. to N.C. for each starter.

e. Motor starters shall have NEMA I enclosures.  Those in wet locations shall be NEMA 3R.

f. Acceptable Manufacturers:





Westinghouse





Square D/Groupe Schneider





Siemens





Allen Bradley





General Electric

4. Manual motor starters shall have pilot lights and shall be furnished with thermal overloads on each phase.

B. Motors:  Each motor shall have disconnect switch and starter provided under this section.  

1. Provide motor terminal boxes for each motor not furnished with same.

C. Disconnect Switches:

1. Disconnect (safety) switches shall conform to industrial standards of NEMA, be UL listed and shall be heavy duty type, quick‑make, quick‑break type with interlocking cover mechanism and provisions for padlocking switch handle in "OFF" position.  Three pole toggle switches are not acceptable as substitute for disconnect switches.

2. Disconnect switches shall be of fused or unfused type as indicated with number of disconnecting poles indicated.  The grounded conductor shall not be switched.  Switches for use with current limiting fuses shall be rejection type and those used in conjunction with motors shall be horsepower rated.  Provide oversize termination lugs if required by conductor size.

3. Enclosures shall be of proper NEMA type for intended location and shall be phosphate coated or equivalent code gauge galvanized sheet steel with ANSI #24 dark gray baked enamel finish.

4. Acceptable Manufacturers:



Westinghouse



Square D/Groupe Schneider



Siemens



Allen Bradley

D. Fuses:

1. Provide a complete set of fuses for each item of fusible type equipment.

2. Turn over to authorized representative of Owner upon completion a spare set of fuses of each different type and ampere rating installed.  These spares shall be bound with twine and tagged.  

3. Secondary system fuses, rated at 600 volts or less, shall be UL listed and constructed in conformance with the applicable standards set forth by NEMA and ANSI.  All fuses of a particular class shall be of same manufacturer.

4. All fuses in distribution panelboards and switchboards shall be class "L" above 600 amperes and class "RK1" for 600 amperes and below.

5. Main, Feeder, and Branch Circuits:

a. Circuits 601 amperes and above shall be protected by (Bussmann type KRP‑C LOW‑PEAK) current limiting time delay fuses.

b. Circuits 0‑600 amperes shall be protected by (Bussmann "LOW‑PEAK" dual element), time delay current limiting fuses, LPN‑RK (250 volts), LPS‑RK (600 volts), UL class RK‑1.

6. Acceptable Manufacturers:




Bussmann, Division of McGraw




Gould/Shawmut




GEC‑ALSTHOM

6.21 ELECTRICAL SYSTEM CONTROLS AND INSTRUMENTS

A. Provide a complete power system consisting of branch circuits, motor disconnect switches, pushbutton stations, motor starters, and other devices to connect up and leave in operating condition each piece of electrically operated equipment provided either under this section or other Divisions.

B. All control wiring, not indicated in the electrical specifications or not shown on electrical drawings, will be provided by Temperature Control Subcontractor.

6.22 GROUNDING SYSTEM

A. All equipment and systems shall be grounded.  Refer especially to NEC Section 250 Requiring Connections to Building Steel, Foundation, Water Service, and Interior Piping.  Provide transformer pad grounding in accordance with utility company standards.

B. The grounded conductor shall be supplemented by an equipment grounding system.

C. The equipment grounding system shall be installed so all conductive items in close proximity to electrical circuits operate continuously at ground potential and provide a low impedance path for ground fault currents.

D. Grounding conductors shall be so installed as to permit shortest and most direct path to ground.

E. Maximum measured resistance to ground of 5.0 ohms shall not be exceeded.  Ground separately derived systems (dry type transformers) in accordance with Article 250‑26 by grounding neutral to transformer ground lug and providing insulated grounding electrode conductor to nearest effectively grounded building steel or, if unavailable, to nearest available effectively grounded metal water pipe.

F. Equipment grounding conductors and straps shall be sized in compliance with Code Table 250.

G. Grounding conductors shall be insulated with green color.  Grounding conductors for use on isolated ground receptacles shall be green with trace color to differentiate between normal ground conductors.

H. Branch circuits shall consist of phase and grounded conductor installed in common metallic raceway.  All circuits shall have a separate insulated grounding conductor installed.  Any flexible cable system or non‑metallic raceway system shall have an insulated grounding conductor.  Any cable system for use on isolated ground circuits shall have both an isolated ground conductor as well as an equipment ground conductor, both of which shall be insulated.

I. Each electrical expansion fitting shall be furnished with a bonding jumper.  Provide grounding bushings and ground connections for all raceways terminating below equipment where there is no metal‑to‑metal continuity.

J. Continuity between all metallic and non‑metallic raceway systems and equipment shall be maintained.

K. Outdoor lighting fixtures shall be grounded and bonded in common with building system via a separate grounding conductor.

6.23 FIRE ALARM AND DETECTION SYSTEM (EXTENSION OF EXISTING)
A. Scope:

1. Provide extension of existing fire alarm system as required and indicated on drawings.  Provide all necessary power supplies, relays and addressable cards for work indicated on drawings.  Coordinate with system supplier.



2. Basic System Functional Operation:



When a fire alarm condition is detected and reported by one of the system initiating devices or appliances, the following functions shall immediately occur:

a. The FACP alarm LED on the FACP shall flash.

b. A local piezo-electric signal in the FACP control panel shall sound.

c. The 80-character LCD display on the local FACP node and on the intelligent network display shall indicate all information associated with the fire alarm condition, including the type of alarm point, and its location within the protected premises.

d. Printing and history storage equipment shall log the information associated with the fire alarm control panel condition, along with the time and date of occurrence.

e. All system output programs assigned via control-by-event interlock programming to be activated by the particular point in alarm shall be executed, and the associated system outputs (alarm notification appliances and/or relays) shall be activated on either local outputs or points located on other network nodes.

f. Program system to reflect new devices.

g. Test system so that alarm transmits to campus police and fire department simultaneously.

3. Software Modifications:

a. Provide the services of a factory trained and authorized technician to perform all system software modifications, upgrades or changes.

b. Provide all hardware, software, programming tools and documentation necessary to modify the fire alarm network on site.  Modification includes addition and deletion of devices, circuits, zones and changes to system operation and custom label changes for devices or zones.  The system structure and software shall place no limit on the type or event of software modifications on-site.  Modification of software shall not require power-down of the system or loss of system fire protection while modifications are being made.


Certifications:


Together with the shop drawing submittal, submit a certification from the major equipment manufacturer indicating that the proposed supervisor of installation and the proposed performer of contract maintenance is an authorized representative of the major equipment manufacturer and trained on network applications.  Include names and addresses in the certification. 

B. Applicable Publications:




The publications listed below form a part of this specification.  The publications are referenced in text by the basic designation only.

1. National Fire Protection Association (NFPA) – USA:




No. 72


National Fire Alarm Code




No. 70


National Electric Code




No. 101

Life Safety Code

2. Underwriters Laboratories Inc. (UL) – USA:




No. 50


Cabinets and Boxes




No. 268

Smoke Detectors for Fire









Protective Signaling Systems




No. 864

Control Units for Fire Protective









Signaling Systems




No. 268A
 Smoke Detectors for Duct Applications




No. 521

Heat Detectors for Fire Protective









Signaling Systems




No. 228

Door Closers-Holders for









Fire Protective Signaling Systems




No. 464

Audible Signaling Appliances




No. 38


Manually Actuated Signaling Boxes




No. 346

Waterflow Indicators for









Fire Protective Signaling Systems




No. 1481
Power supplies for Fire 









Protective Signaling Systems




No. 1076
Control Units for Burglar Alarm









Proprietary Protective Signaling Systems




No. 1971
Visual Notification Appliances

3. Local and State Building Codes:

4. All requirements of the Authority Having Jurisdiction (AHJ).

C. Approvals:

1. The system must have proper listing and/or approval from the following nationally recognized agencies:


UL


Underwriters Laboratories Inc.


FM


Factory Mutual


MEA


Material Equipment Acceptance (NYC)


CSFM

California State Fire Marshal

D. Conduit and Wire:

1. Conduit:

a. Conduit shall be in accordance with the National Electrical Code (NEC), local and state requirements.

b. Where exposed, all wiring shall be installed in conduit or raceway.  Conduit fill shall not exceed 40 percent of interior cross sectional area where three or more cables are contained within a single conduit.

c. Cable must be separated from any open conductors or power, or Class 1 circuits, and shall not be placed in any conduit, junction box or raceway containing these conductors, per NEC Article 760-29.

d. Wiring for 24 volt control, alarm notification, emergency communication and similar power-limited auxiliary functions may be run in the same conduit as initiating and signaling line circuits.  All circuits shall be provided with transient suppression devices and the system shall be designed to permit simultaneous operation of all circuits without interference or loss of signals.

e. Conduit shall not enter any FACP, or any other remotely mounted control panel equipment or backboxes, except where conduit entry is specified by the FACP manufacturer.

f. Conduit shall be ¾ inch (19.1mm) minimum.

g. MC Fire Alarm Control Cable with red armor may be used for fire alarm where concealed and allowed by code.

2. Wire:


a. All fire alarm system wiring must be new, unless specified herein.

b. Wiring shall be in accordance with local, state and national codes (e.g., NEC Article 760) and as recommended by the manufacturer of the fire alarm system. Number and size of conductors shall be as recommended by the fire alarm system manufacturer, but not less than 16 AWG (1.02 mm) for initiating device circuits and signaling line circuits, and 14 AWG (1.32 mm) for notification appliance circuits. 

c. All wire and cable shall be listed and/or approved by a recognized testing agency for use with a protective signaling system.

d. Wiring used for the SLC multiplex communication loop shall be twisted and shielded unless specifically accepted by the fire alarm equipment manufacturer.

e. All field wiring shall be completely supervised.

3. Initiating circuits shall be arranged to serve like categories (manual, smoke, waterflow). Mixed category circuitry shall not be permitted except on signaling line circuits connected to intelligent reporting devices.

E. Intelligent Photoelectric Smoke Detector:

1. The detectors shall use the photoelectric (light-scattering) principal to measure smoke density and shall, on command from the control panel, send data to the panel representing the analog level of smoke density.  Smoke detector shall be compatible with existing FACP.  

F. Two Wire Detector Monitor Module:

1. Addressable monitor modules shall be provided to connect one supervised IDC zone of conventional 2-wire smoke detectors or alarm initiating devices (any N.O. dry contact device).

2. The two-wire monitor module shall mount in a 4-inch square, 2-1/8 inch deep electrical box or with an optional surface backbox.

3. The IDC zone may be wired for Class A or B (Style D or Style B) operation. An LED shall be provided that shall flash under normal conditions, indicating that the monitor module is operational and in regular communication with the control panel.

G. Addressable Control Module:

1. Addressable control modules shall be provided to supervise and control the operation of one conventional NACs of compatible, 24 VDC powered, polarized audio/visual notification appliances. For fan shutdown and other auxiliary control functions, the control module may be set to operate as a dry contract relay.

2. The control module shall mount in a standard 4-inch square, 2-1/8 inch deep electrical box, or to a surface mounted backbox.

3. The control module NAC may be wired for Style Z or Style Y (Class A/B) with up to 1 amp of inductive A/V signal, or 2 amps of resistive A/V signal operation, or as a dry contact (Form-C) relay. The relay coil shall be magnetically latched to reduce wiring connection requirements, and to insure that 100% of all auxiliary relay or NACs may be energized at the same time on the same pair of wires.

4. Audio/visual power shall be provided by a separate supervised power loop from the main fire alarm control panel or from a supervised, UL listed remote power supply.

5. The control module shall be suitable for pilot duty applications and rated for a minimum of .6 amps at 30 VDC.

H. Isolator Module:

1. Isolator modules shall be provided to automatically isolate wire-to-wire short circuits on an SLC loop. The isolator module shall limit the number of modules or detectors that may be rendered inoperative by a short circuit fault on the SLC Loop. At least one isolator module shall be provided for each floor or protected zone of the building.

2. If a wire-to-wire short occurs, the isolator module shall automatically open-circuit (disconnect) the SLC loop. When the short circuit condition is corrected, the isolator module shall automatically reconnect the isolated section.

3. The isolator module shall not require any address-setting, and its operations shall be totally automatic. It shall not be necessary to replace or reset an isolator module after its normal operation.

4. The isolator module shall mount in a standard 4-inch deep electrical box or in a surface mounted backbox. It shall provide a single LED that shall flash to indicate that the isolator is operational and shall illuminate steadily to indicate that a short circuit condition has been detected and isolated.

I. Batteries and External Charger:

1. Battery:

a. Batteries shall be 12 volt, Gell-Cell type.

b. The battery shall have sufficient capacity to power the fire alarm system for not less than 60 hours plus 10 minutes of alarm upon a normal AC power failure.


c. The batteries are to be completely maintenance free. No liquids are required. Fluid level checks for refilling, spills and leakage shall not be required.

J. Field Quality Control

1. Manufacturer's Field Services: Provide services of a factory-authorized service representative to supervise the field assembly and connection of components and the pretesting, testing, and adjustment of the system.

2. Service personnel shall be qualified and experienced in the inspection, testing, and maintenance of fire alarm systems.  Examples of qualified personnel shall be permitted to include, but shall not be limited to, individuals with the following qualifications:

a. Factory trained and certified.

b. National Institute for Certification in Engineering Technologies (NICET) fire alarm certified.

c. International Municipal Signal Association (IMSA) fire alarm certified.

d. Certified by a state or local authority.

e. Trained and qualified personnel employed by an organization listed by a national testing laboratory for the servicing of fire alarm systems.

3. Pretesting: Determine, through pretesting, the conformance of the system to the requirements of the Drawings and Specifications. Correct deficiencies observed in pretesting. Replace malfunctioning or damaged items with new and retest until satisfactory performance and conditions are achieved.  

4. Final Test Notice: Provide a 10-day minimum notice in writing when the system is ready for final acceptance testing.

5. Minimum System Tests: Test the system according to the procedures outlined in NFPA 72. 

6. Retesting: Correct deficiencies indicated by tests and completely retest work affected by such deficiencies. Verify by the system test that the total system meets the Specifications and complies with applicable standards.

7. Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test results in the form of a test log. 

8. Final Test, Certificate of Completion, and Certificate of Occupancy:

a. Test the system as required by the Authority Having Jurisdiction in order to obtain a certificate of occupancy. 

6.24 LADDER TRAY/WIREWAYS

A. Wireway:

1. This specification covers nema type 1 wireway used to house ad protect communication cable.  The wireway system shall consist of wireway and appropriate fittings to complete the installation per the electrical drawings.

2. Metal wireway (NEMA type 1) is to be utilized in dry interior locations only as covered in article 362 part a of the national electrical code, as adopted by the national fire protection association and as approved by the American National Standards Institute.  The wiremold c” or “sp” series is listed by underwriters’ laboratories under file no. E137690 guide zoyx.

3. The wireway system specified herein shall be the “c” or “sp” system as manufactured by the wiremold company.  Systems of other manufacturers may be considered equal if, in the opinion, and the written approval of the engineer, they meet all the performance standards specified herein.

4. The wireway and all system components must be UL Listed in full compliance with their standard ul870, “electrical wireways, auxiliary gutters and associated fittings”.  It shall be manufactured from 16-gauge cold rolled steel, finished in ASA 61 gray powder coat paint.  All sizes larger than 6” x 6” shall be manufactured from 14-gauge cold rolled steel, finished in ASA 61 gray powder coat paint.  A factory installed divider shall be available to separate power and low voltage wring housed n the same wireway sections.

5. A full complement of fittings for the raceway shall be available including, but not limited to, 45( and 90( flat, vertical inside and outside elbows, tee and cross fittings, couplings for joining sections of wireway, reducers, hangers, end blanks, a field installed divider and all other components necessary to make the system workable.  The fittings shall have an ASA 61 gray powder coat paint finish to match the wireway.

6. Prior to and during installation, refer to system layout drawing containing all elements of the system.  Installer shall comply with detailed manufacturer’s instruction sheets which accompany system components as well as complete system instruction sheets, whichever is applicable. 

7. All wireway systems shall be mechanically continuous and connected to all electrical boxes and cabinets, in accordance with manufacturer’s installation sheets.

8. All connections shall be checked to make sure they are correctly tightened and to insure that all wireway shall be electrically continuous and bonded in accordance with the national electric code for proper grounding.

9. All wireway systems shall be installed complete.  Work shall include fastening all wireway and appropriate fittings to install a complete wireway system as indicated on the electrical and/or communication drawings and in the applicable specifications

6.25 SEALS

A. Water Tight Seals

1. Conduits entering from the exterior or below grade shall have water tight fittings on the outside and on the inside of the conduit.


a. Fittings on the outside of the conduit shall be O-Z Gedney type FSK or approved equal.  Provide type WSK if penetration is within two feet of the high water table.  Provide grounding attachment.

b. Fittings on the inside of the conduit shall be O-Z Gedney type CSBI or approved equal.  Provide type CSBG if penetration is within two feet of the high water table.  Provide a blank fitting to seal spare or empty conduits.

c. O-Z Gedney type CSM fitting may be used when sealing within a sleeve or cored hole.

2. Submit on seals to be used.

B. Environmental Seals

1. Provide seals on raceways exposed to widely different temperatures, as in refrigerating or cold storage areas.  Install seal to prevent circulation of air from warmer to colder sections through the raceway.


C. Hazardous Area Seals

1. Provide explosion proof seals as required by the Electric Code.


D. Smoke and Fire Stopping Seals

1. Provide a seal around raceways or cables penetrating full height walls (slab to slab), floors or ventilation or air handling ducts so that the spread of fire or products of combustion shall not be substantially increased.

2. Penetrations through fire-resistant-rated walls, partitions, floors or ceilings shall be firestopped using approved methods and NRTL listed products to maintain the fire resistance rating.

3. Fire stopping in sleeves or in areas that may require the addition or modification of installed cables or raceways shall be a soft, pliable, non-hardening fire stop putty.  Putty shall be water resistant and intumescent.  Provide for all sleeves and raceways.

4. Firestopping in locations not likely to require frequent modification shall be NRTL listed putty, caulk or mortar to meet the required fire resistant rating.

5. Box penetrations into a fire rated wall or shaft shall have a fire stopping pad installed on the back of the box.

6. Firestopping of cable trays or busways through walls shall be within a non-hardening putty or with seal bags.

7. Firestopping materials shall be NRTL listed to UL 1479 (ASTM E814).  Installation methods shall conform to a UL firestopping system.  Submit specifications and installation drawings for the type of material to be used.  Firestopping materials shall be as manufactured by 3M, International Protective Coatings Corp., RayChem or approved equal.

6.26 INTERCOM AND AUDIO THRESHOLD SYSTEM

A. Furnish and install a complete master-to-master digital duplex loudspeaking intercom system as described herein and shown on the plans. System shall include, but not be limited to, fully electronic digital central exchange with power supplies, terminal blocks, master stations, sub-stations and remote control units as necessary to provide a complete operating system.

B. Acceptable Manufacturers:  The system described herein is based on the Spectrum 430 intercom system as manufactured by Jeron Electronic Systems, Inc., Rauland, Dukane or equal. The Spectrum System meets all requirements of the specification.  Substituted systems shall meet or exceed all features of specified system. 

C. Products:  The equipment furnished under this specification shall be a standard product of a single manufacturer and shall be equal in performance and quality to the Spectrum 430 System manufactured by Jeron Electronic Systems, Inc. Manufacturer shall have engaged in the design, manufacture and support of microprocessor based voice communication products for a minimum of ten (10) years. Each major component shall bear the manufacturers name and catalog number.

D. Contractor: The installing contractor shall provide Manufacturers certification that contractor is an authorized Jeron dealer for Spectrum products.

1. Duties:  The contractor shall furnish and install all equipment, accessories and materials necessary for a complete operating system in accordance with the specifications and applicable drawings.

E. Standards:  All components and the system as a whole shall meet or exceed the minimum standards issued by the EIA. All work in conjunction with this installation shall meet the provisions of the National Electrical Code (NEC) and conform to the current National Fire Protection Association (NFPA) standards. 

F. Warranty:  Manufacturer shall warrant that equipment is free from defects in labor and materials and shall provide a minimum of two (2) years warranty of its equipment. The contractor shall guarantee availability of local service by factory-trained personnel from an authorized dealer of the equipment manufacturer. The dealer shall have available a stock of the manufacturer's standard parts. On-the-premise maintenance shall be provided, at no charge to the purchaser, for a period of twelve (12) months from date of completion of installation, unless damage or failure is caused by misuse, abuse or accident.

G. System Features:  The system shall be Jeron Spectrum 430 or an approved equal and shall provide at least the following features and functions:

1. Digital Central Exchange:  The system shall have a fully digital, microprocessor controlled Central Exchange employing switched PCM encoded voice and data for interference-free communications. The system shall be capable of digital duplex, hands-free voice communication at both calling and called party stations as well as digital control of features. Speech channels throughout the Central Exchange and the transmission lines shall be completely digital to and from each call station, and shall eliminate adjustment prone analog type circuitry throughout. The system shall utilize digital signal processor technology. 

2. Wiring:  The system shall provide full feature station operation by means of single twisted pair of non-polar conductors between the Central Exchange and each digital station and by means of a single twisted shielded pair cable between the Central Exchange and each analog station. Systems with stations requiring more than one single twisted pair for all feature operation including station LCD shall not be acceptable.

3. Capacities:  The basic Central Exchange shall be modular and expandable from 8 to 48 station lines in increments of eight station lines. By networking Central Exchanges, it shall be possible to expand to a capacity of 2352 station lines.

4. Links (Speech Channels):  There shall be 30 non-blocking links in a Central Exchange. It shall be possible to configure a 60 capacity exchange for fully non-blocking operation. There shall be thirty links between networked exchanges.

5. Networking:  System shall be networkable through the interconnection of Central Exchanges in a centralized or decentralized configuration for a capacity of 2352 station lines. Networked Exchanges shall retain the same full feature operation as non-networked exchanges. The Network Hub shall allow Central Exchanges in a networked system to each be located in separate remote buildings close to call-in stations, thus reducing wiring requirements. 

6. Networking To 430 IP Central Exchanges:  System shall be capable of interconnecting Central Exchanges of conventionally wired Spectrum 430 Systems to Central Exchanges of Spectrum IP in a centralized and decentralized configuration. Networked Exchanges shall retain the same full feature operation as non-networked Exchanges.

a. Fiber Optic Networking of Central Exchanges:  The system shall have the capability to network Central Exchanges by utilizing E1 Modem to Ethernet Interfaces or with fiber optic modems. 

b.  Fiber Optic Networking of Digital Stations:  The system shall allow fiber optic modem connections for all Digital station types equipped with an adapter.

7. Master Station:  Master Stations shall be designed for hands-free duplex operation. Calls from rooms shall be annunciated by priority on the digital LCD display. Incoming calls shall be accompanied by an alert tone.

8. Administrative Master Station: Administrative masters shall be used in the system as the control centers for call-in annunciation, intercom, and voice paging. It shall be capable of all features of a standard master station as well as the capability to store and display calls from substations, scroll and answer substation calls out of order and display multiple levels of substation call status. It shall be possible to program multiple Administrative Masters to operate in a parallel mode.

9. Substation:  Substations shall be capable of placing calls to designated masters, other substations and to administrative masters by pressing a single button. Substations shall include Digital Intercom Stations, High Security Digital Stations, and High Security Analog Stations.  

10. Partitioning:  It shall be possible to partition in programming a group of stations by program control and block calls between partitions to provide independent operation within partitions. There shall be 99 partitions. It shall be possible to assign stations to a special partition (0), which allows access to all stations in all partitions.

11. LCD Display:  Each master station shall have the capability to provide plain English phrase LCD display of feature-in-progress including: BUSY, HOLD, TRANSFER, CONFERENCE, ALL-CALL, GROUP CALL, MESSAGE WAITING, CAMP-ON BUSY, CALLED and CALLING PARTY NAME ID, HELP MENU, NAME/NUMBER DIRECTORY, CALL FORWARD.

12. LCD Backlight Option:  LCD Display shall support a Backlight option for low-light-level applications. Backlight option shall not require use of separate power supplies or change in station wiring.

13. Call Restrictions:  The system shall have a multi-level call restriction capability to allow or deny access to features such as pre-empt, paging, and group call. Call restrictions shall be individually programmable for each station.

14. Privacy:  Stations may be preset to any of four modes of privacy for receiving calls: Non-Private, Semi-Private, Full Privacy, or Do not Disturb.

15. Name Directory:  Each master station shall have the capability to display a unique directory of up to twenty frequently called extension numbers and names.

16. Conference Call:  The Conference Card shall permit a total of ten simultaneous conference calls, with up to five members and a maximum of thirty stations.

17. Hands-Free Loudspeaking:  Each master station shall have the capability to establish calls to other stations in the two-way hands-free loudspeaking mode.

18. Camp-On Busy:  Each master station shall have the capability to camp-on when called station is busy and be answered automatically when the called station is idle. Busy station shall automatically place multiple camped-on stations in a prioritized queue and periodically alert busy station that calls are waiting.

19. Message Waiting:  Each master station shall have the capability to leave a message on the LCD screen at a called station, requesting a return call. A reminder tone shall periodically sound at the called station.

20. Preempt:  When a called station is busy, the calling master station shall have the capability to preempt (interrupt) an existing conversation. The preempted party shall be placed on hold and may be restored when the preempting conversation is terminated.

21. Emergency All-Call:  Each master station shall have the capability to emergency all-call or priority preempt page to all stations simultaneously. Provide capability to password protect.

22. All-Call:  Each master station shall have the capability to all-call or one-way voice page all non-busy stations simultaneously (including P.A. Page interface stations if so equipped).

23. Group Call:  Each master station shall have the capability to group call with reply to all non-busy members of any of nine groups per partition. 

24. Reply:  Each Master station that has been paged shall have the capability to reply to the master station that initiated the All or Group Call.

25. Hold:  When Master stations are connected, either party shall have the capability to place the other party on hold and restore the connection.

26. Hold & Consult:  Each master station shall have the capability to place a call on hold, dial and connect to a third party and restore the original connection.

27. Transfer:  Each master station shall have the capability to transfer a call to another extension.

28. Call Forward:  Each master station user shall have the capability to automatically redirect or forward calls to a designated station. 

29. Call Forward-No Answer:  Each master station in the full private mode shall have the capability to have their calls forwarded to a designated station when there is no answer at the station.

30. Redial:  Each master station shall have the capability to call the last caller or redial the last number dialed.

31. Speed Dial:  Each master station shall have the capability to direct speed dial any extension with one or two digit dialing. One and two digit speed dial sequences shall be programmable by the user at each Master station. Systems that do not permit user programmability of both one and two digit speed dialing shall not be acceptable.

32. Digital Volume Keys:  Each master station shall have the capability to adjust its voice and ring tone volume using digital volume control keys. Stations requiring use of rotary or slide mechanisms for control of volume levels shall not be acceptable.

33. Tone Signals:  Tone signals shall be used to augment visual displays on station LCD displays for various functions including Call Preannounce alert, Camp-on busy reminder, Message waiting alert, Full Privacy ring, and Busy.

34. Mute:  Each master station shall have the capability to mute its local microphone for privacy.

35. Manual Speech Control:  Each master station shall have the capability to manually control speech direction (PTT) for noisy areas.

36. Door Control:  Each master station shall have the capability to remotely activate a sub-station relay for control of doors or cameras.

37. Program Distribution:  The system shall be capable of including interfaces to allow each master station the access to multiple channels of programmed audio information sources. 

38. Overhead Page:  The system shall be capable of including interfaces to allow each master station to access multiple voice page systems for paging through external amplifiers and overhead speakers.

39. Caller ID Telephone (CID) – Wireless:  The system shall be capable of including an interface to allow a wired or wireless CID telephone to function as a master station. The CID Telephone shall be able to place or receive calls from any station in the system.

40. Two-Way Radio:  The system shall be capable of including an interface to allow each master station access to a two-way radio system for two-way voice communication with groups of portable radios.

41. PBX Telephone Interface:  The system shall be capable of including an interface to allow each master station to receive or place telephone calls through a PBX or Analog port.

42. Restricted Access To Features:  Access shall be restricted on a per-station basis in programming for: All- call, Group Call, Partition, Preempt, Privacy and Emergency All Call through the program mode of a master station.

43. Time-Out Limits:  Time-out limits shall be programmable for call ring, message tone interval and no-answer call forward. Pre-announce tone shall be programmable on/off.

44. RS-232 Interface:  The system shall provide bi-directional serial data ports for external PC computer remote control of call features including placement, answering, system programming and modem interface as well as VDT, PLC, GUI and security integration software. Real Time Clock provides data and time stamping of each event.

45. Programming:  The system configuration for all stations shall be programmed from a master station or a PC using the 4690 Administration Program Software without interruption to other calls in progress or control functions.

H. System Operation:  The Spectrum 430 Intercom shall provide as a minimum the following features:

1. Master Stations

2. Two-Way Voice Communiction

a. Master Stations shall be capable of calling any other station in the system by touch dialing an extension number. 

b. Calls from rooms shall be annunciated by priority on the digital LCD display showing the room number, priority level, and directory name. Incoming calls are accompanied by an alert tone.

c. A scrolling feature shall allow the attendant to preview a pending call list (up to ten calls) and answer a call out-of -sequence

d. After connecting, hands-free communication may begin and both parties may converse naturally without pressing any buttons. Either party may cancel calls by pressing a button or going on-hook. 

e. Incompletely dialed calls shall time-out automatically within five seconds. 

f. Administrative Masters shall place and receive calls and shall have all the same features as a conventional master as well as a dedicated Tone Silence button.

g. Handset Operation:  A handset with coil cord shall be provided for private conversations on handset stations. 

h. When the handset shall be lifted off-hook, the panel speaker and microphone shall be disconnected and the handset shall be enabled.

i. Calls between handset stations shall be full duplex.

j. It shall be possible to use the keypad with the handset on or off-hook.

k. Directory Scrolling:  While station is idle, it shall be possible to allow the user to scroll through a name/number directory of up to twenty previously entered station numbers with assigned names using a single key both to scroll and to dial displayed extensions.

l. Help Menu:  A Help Menu shall display a list of active features with corresponding access keys.

m. LED Indicators:  LED indicators shall be provided to indicate Admin call status of Routine and Emergency levels and More Calls.

n. Programmable Keys:  In addition to the basic master keypad, the Administrative Master station shall have seven additional keys, which shall be capable of being programmed to provide one-touch selection of standard functions.

o. Volume Control:  The volume for both voice and ring signal shall be adjusted by means of digital volume keys on the station keypad. The keypad volume keys shall independently control the volume for both handset and hands-free operation. 

p. Remote Control:  It shall be possible to remotely control relays on substations where ancillary devices such as door releases, bells, lights or CCTV cameras may be activated by connecting to the station and dialing a number.

q. One-Way Audio:  While an audio connection is established between a master station and a substation, it shall be possible to force one-way audio communication from the master station. The microphone at the substation shall be muted and audio direction shall be one way from the master station.

r. Conference Call:  

1) It shall be possible for a Master station to set up a conference consisting of up to five (5) members, including the originator. 

2) Conference calls shall be in the hands-free loudspeaking mode. 

3) Handset stations in conference shall be in full-duplex mode. 

4) A maximum of ten simultaneous conferences shall be supported with a total maximum of thirty members.

s. Mute:  This feature shall allow the attendant to mute the microphone for privacy reasons. The LCD displays “Mute” for the duration of the keystroke.

t. Call Forward:  It shall be possible to forward all standard calls to another extension after keying digits followed by the extension. The LCD display shall indicate the extension to which the call was forwarded. Pressing a single key terminates the call forwarding.

u. Substations

1) Each substation call button shall place a call to a pre-programmed destination. It shall be possible to program any number of substations to call the same master station.

2) Multi-button substations shall be able to place calls to several pre-programmed destinations. Call destination and volume shall be set in program mode. Substations shall have the capability to be programmed to place two types of calls, standard and admin.

3) Calls may be canceled at the station if station is equipped with a Cancel button.

4) Standard Calls:  Substation buttons programmed as Standard shall place calls to masters or substations and shall be processed in the same manner as a call from a master station.

5) Admin Calls:  

a) Substation buttons programmed as Admin shall place calls to Administrative Masters where they shall be stored, allowing multiple substations to place simultaneous calls to the same master without receiving busy or being lost. 

b) Substation buttons set as Admin shall be capable of being programmed to place either Routine or Emergency level calls with selectable Locking or Non-locking status.

c) Admin calls shall be capable of being assigned any of ten programmable text messages and shall be capable of reporting to multiple masters.

v. High Security Substations:  High Security Substations shall feature the same operation, as conventional substations except all calls shall be canceled at the master station.

I. Sentinel Sound Detector Substation:  Calls shall be placed at Sentinel stations by detecting a qualified audio event or by physically pressing the call button on the station. Calls shall be canceled at the master station. The stations shall be software programmable from a central location. Stations with pots or switches for programming qualifications shall not be acceptable. 

1. Privacy

a. Stations shall be capable of being preset to any of four modes of privacy for receiving calls. 

1) Stations in non-private (Automatic Loudspeaking Answer) and semi-private (Manual Answer) both shall receive a preannounce tone and shall automatically connect when called; a Manual Answer station microphone shall be muted until answered by pressing a key or going off-hook. 

2) Stations in Full Privacy (ring) mode shall receive a ring tone and shall be answered by pressing a key or by going off-hook. 

3) Stations in Do-Not-Disturb mode shall appear busy to calling station.

b. Private Conversation:  Stations equipped with handsets shall converse in full duplex, for privacy or in noise areas.

c. Call Last Caller/Last Number Redial:  While the station is idle, pressing a key shall call the most recent extension to which the station is connected.

d. Public Page:  Systems equipped with a PA Page Station shall be able to send a page to a specific zone. Paging shall require a PA Page station for each zone.

e. Call On Hold:  It shall be possible to place a call on hold when connected to a station by pressing a button. Both stations will display “Holding” on the LCD. The originator of the hold shall be able to restore the call.  It shall be possible for either party to disconnect while on hold.

f. Preempt/Break-In:  It shall be possible to authorize stations to interrupt an existing two-party conversation. The preempted party shall be placed on hold. The original connection shall be restored when preemption is terminated.

g. Emergency All Call

1) Emergency All Call shall provide priority break-in paging to all stations simultaneously and is achieved by keying a number. 

2) Busy stations shall be placed on hold and shall be automatically reconnected when the emergency all call page is terminated. 

h. Station Extension Numbering

1) Station numbering plan shall be adaptable. 

2) Touch dialing extension sequences may be two (2), three (3) or four (4) digits according to preference or system size. 

3) Extension number sequence assignment shall be under program control and shall not require rewiring or setting of switches. 

4) It shall not be required to dial codes or digits additional to the 2, 3 or 4 digit sequence to call between stations or to execute features in different Central Exchanges that have been networked. Systems requiring additional digits or codes for networked exchanges shall not be acceptable.

J. SPECIAL STATIONS AND INTERFACES

1. Program Distribution:  Program Distribution Interface station shall be accessed from a master station by dialing an access code corresponding to the interface. It shall be possible to access multiple Program Interfaces from any master station. Calling to a station connected to a program source shall cause the program source to be put on Hold and be restored at the end of the conversation.

2. Overhead Page:  Overhead Page Interface station shall be accessed from a master station by dialing an access code corresponding to the interface. It shall be possible to access multiple Page Interfaces from any master station. It shall be possible to set a time limit for Overhead pages.

3. Two-Way Radio:  Two-way Radio Interface shall be accessed from a master station by dialing an access code and allowing manual two-way conversation.

4. PBX Telephone:  PBX Telephone Interface shall be accessed from a master station by dialing an access code for outgoing calls. The exchange shall seize the first available line in a preassigned hunt group. Incoming calls may be directed to a specific extension or allowed to dial any extension. The PBX shall provide access to the following system features from an outside line:

a. Group Page

b. All-Call Page

c. Emergency All-Call Page

d. Single-Digit Speed Dialing

e. Relay Activation

5. Caller Id Interface

6. The CID Interface shall display call information (extension and name) of the calling party on the LCD display of the CID telephone.

7. The CID telephone may place calls to any Spectrum station or access Spectrum paging features. 

8. Calls may be conferenced, transferred, or placed on hold.

9. The calling stations shall be either substations or master stations.

K. SYSTEM EQUIPMENT 

1. Central Exchange:  The system supplied shall utilize a Jeron Spectrum Series 430 Central Exchange or approved equal consisting of a Digital Switch (Model 4350) in a compact surface wall mount enclosure or rack mounted on 19” rack (Model 9845/9846/9847 Rack Mount Kit), up to six plug-in Line Card Module packs, either Digital (Model 4358), Analog (Model 4356), or Digital/Analog (Model 4354) with plug-in field wiring terminal blocks and necessary Power Supply(s) for a complete operating system. Model 4356 and Model 4354 shall support 25V Speakers or 45 Ohm speakers. Model 4345 Voice Paging Line Card shall be used for public address paging and program distribution where higher wattage outputs are required. 

2. Digital Switch:  The Digital Switch shall be a Jeron 4350 and shall contain a microprocessor, memory with system operating instructions, and a digital switch to control data traffic paths between stations. The Digital Switch shall also be equipped with a serial data port, a plug-in modem screw terminal block and LED diagnostic indicators. 

3. Digital Line Card:  The Model 4358 Digital Line Card shall be used to interface a digital central control with control consoles, digital stations, and specialty stations.

a. Each Model 4358 shall have a capacity of eight digital stations and shall occupy one port on a central control. 

b. Free numbering shall allow each line position to be assigned a unique two, three, or four-digit extension number that matches the architectural room numbers. 

c. Each line position may also be assigned a 16-character name. Each digital line position shall be equipped with a plug-in, two circuit screw-terminal block for field connection to the single twisted-pair required for combined power and data on a digital station. 

d. There shall be protection on each station line for over current and surge voltage conditions. Supervised wiring ensures that any faults will be reported at the control console.

e.  The Model 4358 Line Card shall be housed in a plated steel enclosure and equipped with an 18-inch flat ribbon cable for plug-in connection to a central control.

4. Analog Line Card:  The Model 4356 Analog Line Card shall be used to interface call-in stations with a digital central control.

a. Each analog line card shall have a capacity of eight call-in stations and occupies one port on a digital central control. 

b. Each line position shall have an individual power amplifier to drive a 45-Ohm or 25V call-in station speaker.

c. Each line position shall be capable of placing two unique calls of different priority levels to the same or to different control consoles from a single-button call-in station. The volume level of each power amplifier may be individually controlled from any control console or through the Model 4690 Spectrum Administration Software. 

d. During intercom monitoring, Automatic Gain Control (AGC) shall maintain a constant monitor level at the control console over a 40dB range. 

e. Each line card position shall be equipped with a plug-in, three-circuit screw-terminal block to field terminate the station line containing the speaker twisted pair and signal return shield-drain wire.  

f. Protection shall be provided on each station line for overcurrent and surge voltage conditions. Faults on speaker wiring shall be supervised, and place a trouble call at the control console. An 18-inch flat ribbon cable for plug-in connection to a central control port shall be included.

5. Digital/Analog Line Card:  The Model 4354 Digital/Analog Line Card shall interface digital control consoles and speaker call-in stations with the digital central control. 

a. The line card shall have two digital line connections, each with an associated 24V connection for the optional Model 5265 Direct Select Console. Six analog line positions shall be provided for connection of speaker call-in stations. 

b. The digital/analog line card shall occupy one port on a digital central control. 

c. Each analog line position on the line card shall have an individual power amplifier to drive a 45-Ohm or 25V room station speaker while providing clear, crisp intercom, power paging, tone signaling, and audio programs to all rooms individually or simultaneously. 

d. The volume level of each power amplifier may be controlled individually, from any control console or by using Model 4690 software. 

e. Digital line positions shall be plug-in, two-circuit screw-terminal block terminations. Each digital line position shall be provided with 24V terminations for providing power to an optional Model 5265 Direct Select Console. 

f. Digital line positions may also be used to connect Model 4365 Administrative Masters or other digital stations.

g. Each analog line position shall be equipped with a plug-in, three-circuit screw-terminal block to field terminate the station line containing the speaker twisted pair and signal return shield drain wire. 

h. Protection shall be provided on each station line for overcurrent and surge voltage conditions. Faults on speaker wiring are supervised and place a trouble call.

6. Voice Paging Line Card:  The Model 4345 Voice Paging Line Card shall interface a central exchange with a 25V transformer speaker. Line Card shall be used where multiple higher wattage outputs are required for PA paging and program distribution.

a. Each voice paging line card shall have eight bridgeable channels. 

b. Each transformer-isolated channel is rated at 5 watts with a 25 V constant voltage output.  

c. Software control shall allow remote output level adjustments of each channel individually.

d. Line card shall be equipped with eight three position plug-in screw-terminal blocks to field terminate 25V transformer speaker.

e. Line card shall have self-resetting internal fuse protection.

f. Model 4345 Voice Paging Line Card shall be powered by a plug-in, regulated 12VDC power supply, Jeron Model 4382.

7. Combined Digital Line Card and Voice Recording Interface:  The Model 4336 Combined Digital Line Card and Voice Recording Interface is an analog interface between the Spectrum 430 Digital Intercom Exchange and voice recording equipment supplied by others. The 4336 Interface allows conversations of any preprogrammed station within a system to be recorded. 

a. Each unit shall have Channel 1-6 digital line channels. Channel 7-8 voice recorder channels. 

b. There may be a maximum of six interfaces per node in a Central Exchange.

c. Each line position (8) shall be equipped with a plug-in, two-circuit screw-terminal block. 

8. Rack Mount Kits:  Rack Mount Kits shall be Jeron Models 9845, 9846, 9847 and shall be used to rack mount Central Exchange equipment on standard 19-inch racks.

a. Constructed of 18 ga. galvanized steel with mounting holes.

b. Central equipment shall be attached to backpanel of the subplate, which can then be mounted on a 19” rack with metal screws.

c. Model 9845 subplate (19 x 19.218 in. (11U)) is used to mount Model 4350 Central Control and three (3) line cards.

d. Model 9846 subplate (19 x 31.468 in. (18U)) is used to mount Model 4350 Central Control and six (6) line cards.

e. Model 9847 subplate (19 x 12.218 in. (7U)) is used to mount Model 4355 Network Hub or three (3) line cards.

9. Power Supplies:  

a. Each Central Exchange shall be powered by one or more self-cooled, plug-in, regulated 24VDC power supplies and shall be Jeron Model 4380. The input power to the supplies shall be 110-240Vac @ 50 - 60 Hz. UL Listed.

b. Model 4345 Voice Paging Line Card shall be powered by a plug-in, regulated 12VDC power supply and shall be Jeron Model 4382. UL Listed.

10. Network Expansion:  It shall be possible to network Model 4350 Digital Switches by using Model 4352 Network/Clock Cards and a Model 4355 Network Hub with Model 4357 Hub Link Cards for a total capacity of up to 336 station lines. The Network Hub shall be powered by a plug-in, regulated 24VDC supply (Model 4380). Additional Digital Switches and Network Hubs may be linked for a maximum capacity of 2352 station lines. 

11. Network/Clock Card:  The Network/Clock Card shall be Jeron Model 4352 and shall provide communications and timing control between Digital Switches. 

12. Network Hub:  The Network Hub shall be Jeron Model 4355. 

a. An E3-type telecom punch block shall be provided for connection of Digital Switches to the Network Hub. 

b. The wiring between each digital switch and the network hub consists of two twisted pairs of a Cat-5 cable of better for data. 

c. Each Digital Switch may be located up to 2,000 feet from the Network Hub. In cases where the distance between Digital Switches and the Network Hub exceeds 2,000 feet, fiber optic transceivers may be used or Jeron Model 9754 Modem to Ethernet Interface. 

d. The Network Hub must contain one Model 4357 Hub Link Card for each connected Digital Switch. The network hub shall be powered by a plug-in, regulated 24VDC supply (Model 4380).

13. Hub Link Card:  The Hub Link Card shall be Jeron Model 4357 and shall allow communication between a Digital Switch and a 4355 Network Hub.

a. In addition to the presence of the 4352 card at the Digital Switch, a 4357 Hub Link Card shall be necessary for each Digital Switch connected to the Network Hub. 

b. Each Hub Link shall be equipped with an LED that illuminates to indicate communication link between the Digital Switch and the Network Hub. 

14. Network Interconnections:  Networking of Central Exchanges shall provide 30 links and require no more than:

a. Two (2) twisted pairs of a Cat-5 cable or better, or 

b. Two (2) twisted pairs of a Cat-5 cable or better and (2) fiber lines using fiber optic transceivers supporting G.703, or

c. Two (2) twisted pairs of a Cat-5 cable or better using Model 9754 Modem to Ethernet Interface

d. Cat-5 cable up to 2000 ft. (609m)

15. Conference Option:  The Conference Card shall be a Jeron Model 4351. 

a. It shall be possible for a Master station to set up a conference consisting of up to five members. 

b. Conference calls shall be in the hands-free loudspeaking mode.

c. Handset stations in conference shall be in full-duplex mode.

d. A maximum of ten simultaneous conferences shall be supported with a total maximum of thirty members.

16. Feature Programming

a. Feature programming of stations shall be accomplished by utilizing a master station to access a password protected program mode or connecting a personal computer running the Windows® based Model 4690 Administration Program Software (APS) package at a central location without the necessity for system shutdown or interruption.

b. Selections or changes are stored automatically in system non-volatile memory. 

c. Stations requiring the setting of dipswitches or jumpers to select or deselect features shall not be acceptable. 

17. PROGRAM CHANGES and UPGRADES:  Central Exchange shall employ Flash memory technology allowing future system  upgrades for system features and functions as developed by Manufacturer to be made remotely via PC without the need for component replacement. Systems requiring removal or replacement of memory modules for program upgrade of any type shall not be acceptable.

18. Program Protection:  All programmable system data including customized user changes (system configuration) shall be retained in non-volatile solid-state memory devices. Systems requiring battery backup to retain data in memory or requiring reprogramming in the event of a primary power failure shall not be acceptable. 

19. Fault Isolation:  The malfunction of one station or its connecting wire pair shall affect only that station and shall not propagate to other stations in the exchange. 

L. STATIONS

1. Station Wiring

a. Each digital station shall be connected to the Central Exchange by means of a single, non-polar, twisted pair of conductors. 

b. Each analog station shall be connected to the Central Exchange by means of a single, twisted shielded pair wire.

c. For ease of installation, it shall be possible to reverse the connection polarity of the two station line conductors without affecting the station operating performance. 

d. Communication between stations and the Central Exchange shall be possible at a distance of 1.2  mi. (2km.) for digital stations and 1000 ft. for analog stations. 

e. By specifying the - EXT option for station and Digital Line Card Module Model 4359, it shall be possible to extend the distance to 2.4 mi. (4km.) for Digital stations and 1000 ft. for Analog stations. 

f. Digital Stations shall have the capability to interconnect to Central Exchange via Fiber Optic modem using optional interface Model 4375.

M. Master Call Station

1. Handset Master:  Handset Master Call Station shall be Jeron Model 4325 or equal and shall be equipped with the following controls, display and transducers:  

a. Integral handset with coilcord for private conversations. 

b. Panel speaker shall be 2.5in., 45 Ohm and microphone shall be electret. 

c. The keypad shall be equipped with 16 buttons and provide tactile and audible feedback for positive activation. 

d. LCD display shall be 2 line, 16 character/line. Master stations not displaying alpha-numeric station status in plain English or those using coded messages shall not be acceptable. 

e. Field wiring terminal shall be plug-in. 

f. Station wiring shall be maximum of two conductors for full feature capability. Stations requiring more than two conductors shall not be acceptable. 

g. Station shall employ Digital Signal Processors for natural speech quality in difficult acoustic conditions.

2. Administrative Master:  Administrative Master shall be Jeron Model 4365 or approved equal and shall be equipped with the following controls, display and transducers: 

a. Integral handset with coilcord for private conversations. Enclosure and handset shall be suitable for desk or surface wall mount. 

b. Flush membrane keypad shall be 24 button ; 17 dedicated, 7 programmable. The keypad provides tactile and audible feedback for positive activation. 

c. LCD display shall be 2 line, 16 character/line. Master stations not displaying alpha-numeric station status in plain English or those using coded messages shall not be acceptable. 

d. LED indicators shall be Routine, Emergency, More Calls and Call Engineer. There shall be an audible Alert with Tone Silence and Resound. 

e. Field wiring terminal shall be plug-in. 

f. Station wiring shall be maximum of two conductors for full feature capability. Stations requiring more than two conductors shall not be acceptable. 

g. Station shall employ Digital Signal Processors for natural speech quality in difficult acoustic conditions. 

N. Sentinel Sound Detector Substation:  Sentinel Sound Detector Substation shall be Jeron Model 4308/4309 and shall be capable of automatically placing intercom calls to master stations upon detection of qualified audio events. Model 4308/4309 shall be equipped with the following:

1. Heavy gauge stainless steel plate. 

2. Call buttons shall be tamper-proof and the vandal-resistant speaker shall be protected by an internal, steel baffle. 

3. Model 4308/4309 shall connect to the Central Exchange using single, twisted-pair wiring. No additional wiring shall be necessary. Stations requiring additional wiring shall not be acceptable. 

O. Security/Correctional Grade Substation:  Security/Correctional Grade Substations shall be Jeron Model 4311/4313, or equal and shall be is designed for high-abuse areas requiring immediate two-way communications to centralized masters such as parking garages, entry doors, gates and stairwells. The stations shall be equipped with the following:

1. A rugged 11 Ga. Stainless steel faceplate. The 2.5-inch speaker/microphone is equipped with a water and fungus resistant mylar cone and is protected against tampering by an internal protective plated steel baffle.

2. Model 4311 shall be equipped with a metal mushroom type activator

P. Special Stations and Interfaces

1. Program Distribution Interface:  Program Distribution Station shall be Jeron Model 4326 and shall be used to provide an isolated interface between the intercom stations and an audio program source. Field wiring terminals shall be plug-in.

2. Overhead Public Page Interface:  Public Page Station shall be Jeron Model 4316 and shall be used to provide an isolated interface between the intercom stations and a P.A. page amplifier and shall provide relay contacts for muting the background music channel on the amplifier. Field wiring terminals shall be plug-in.

3. Two-Way Radio Interface:  Two-Way Radio Station shall be Jeron Model 4363 and shall be used to interface the intercom system with a two-way radio base station through an isolation transformer and shall provide control circuitry for relay contacts to function as PTT control.

Q. Training:

1. Provide (8) hours of Owner Training once system is fully operational.

PART  7 -  EXECUTION

7.13 WORK COORDINATION AND JOB OPERATIONS

A. Equipment shall not be installed in congested and possible problem areas without first coordinating installation of same with other trades.  Relocate electrical equipment installed in congested or problem areas should it interfere with the proper installation of equipment to be installed by other trades.

B. Particular attention shall be directed to coordination of lighting fixtures and other electrically operated equipment requiring access which is to be installed in ceiling areas.  Coordinate with other trades, the elevations of equipment in hung ceiling areas to insure adequate space for installation of recessed fixtures before said equipment is installed.  Conflicts in mounting heights and clearances above hung ceilings for installation of recessed lighting fixtures or other electrically operated equipment requiring access shall be brought to the attention of Architect for a decision prior to equipment installation.

C. Furnish to General Contractor and other subcontractors information relative to portions of electrical installation that will affect other trades sufficiently in advance so that they may plan their work and installation.

D. Obtain from other trades information relative to electrical work which he, the Electrical Subcontractor, is to execute in conjunction with installation of other trades' equipment.

E. Lighting fixtures in mechanical spaces or utility/ storage rooms shall only be installed after all mechanical equipment is in place.

7.14 PLANS AND SPECIFICATIONS

A. Plans:

1. Drawings showing layout of electrical systems indicate approximate location of raceways, outlets, and apparatus.  Runs of feeders and branch circuits are schematic and are not intended to show exact routing.  Final determination as to routing shall be governed by structural conditions and as indicated on the approved coordination drawings.

B. Specifications:

1. Specifications supplement drawings and provide specifics pertaining to methods and material to be used.

7.15 IDENTIFICATION

A. Equipment shall be marked for ease of identification as follows.

1. Provide screw‑on nameplates on switchboards, panelboards, F.A. terminal cabinets, starters, and disconnect switches.  Nameplates to be of black phenolic with white engraving.  For starters and disconnect switches lettering shall be minimum of 1/4" high.  Nameplates on panelboards shall have the following information.

a. Line 1 ‑ Panel designation in 1/2" high letters.

b. Line 2 ‑ Utilization voltage in 3/8" high letters.

c. Line 3 ‑ Distribution source "Fed from      " in 1/4" high letters.

2. Neatly typed directory cards listing circuit designations shall be fastened inside the cover of panelboards.  Spare circuits shall be penciled.

3. Color coding schedules.  If there is more than a single system voltage, different voltages shall have separate color codes, as previously specified.  A copy of the color code schedule shall be affixed to each secondary switchboard and distribution panel and shall be of the phenolic nameplate type as previously specified.  A typewritten color code schedule shall also be affixed, under plastic, inside each panelboard door.

4. Outlet boxes both concealed and exposed shall be identified as to panel origination and circuit number by means of fibre pen on the inside of  coverplate.

5. Special system outlet boxes concealed above hung ceilings shall be identified as to system by spray painting during roughing.  The following systems shall be identified.

a. 
Fire Alarm ‑ red.

b. 
Normal/Emergency ‑ yellow.

c. 
Security ‑ blue.

d. 
Sound ‑ green.

6. Wiring device plates on devices connected to normal‑emergency circuits shall be red in color.

7. All conductors in boxes larger than standard outlet boxes, in all wireways, trench headers, etc. shall be grouped logically and be identified.

8. Grounding conductors and neutrals shall be labeled in panels, wireways, etc. as to circuits associated with.

7.16 PROTECTION AND CLEANUP

A. Protection:

1. Materials and equipment shall be suitably stored and protected from weather.

2. During progress of work, pipe and equipment openings shall be temporarily closed so as to prevent obstruction and damage.

3. Be responsible for maintenance and protection of material and equipment until final acceptance.

B. Cleanup:

1. Keep job site free from accumulation of waste material and rubbish.  Remove all rubbish, construction equipment, and surplus materials from site and leave premises in a clean condition.

2. At completion, equipment with factory finished surfaces shall be cleaned and damaged spots touched up with the same type paint applied at factory.

3. Particular attention is called to Section 110‑12(c) of the NEC, which requires that internal parts of electrical equipment not be contaminated by construction operations.

7.17 PORTABLE OR DETACHABLE PARTS

A. Retain possession of and be responsible for spare parts, portable and detachable parts, and other removable portions of installation including fuses, keys, locks, blocking clips, inserts, lamps, instructions, drawings, and other devices or materials that are relative to and necessary for proper operation and maintenance of the system until final acceptance, at which time such parts shall be installed or turned over to the Owner, as the case may be.

7.18 SAFETY PRECAUTIONS

A. Provide proper guards, signage, and other necessary construction required for prevention of accidents and to insure safety of life and property.  Remove any temporary safety precautions at completion.

7.19 MOUNTING HEIGHTS

A. All electrical equipment shall be mounted at the following heights unless noted or detailed otherwise on drawings.  Notes on architectural drawings shall supersede those noted below or detailed on the electrical drawings.  If mounting height of an electrical component is questionable, obtain clarification from Architect before installation.

1. Duplex convenience outlets, microphone outlets, and telephone outlets ‑ 18 inches.

2. Light switches, pushbutton stations, HOA switches, and all other toggle or control switches for the operation of heating, ventilating, and air conditioning, plumbing, and general service ‑ 48 inches.

3. Clock outlets ‑ 84 inches.

4. Fire alarm pull stations ‑ 48 inches.

5. Fire alarm audio visual signals ‑ 80 inches or 6 inches below ceiling, whichever is lower.

6. Panelboards for lighting, power, telephone, and other auxiliary systems ‑ 78" to top.

7. Equipment located in lobbies shall be located as detailed on architectural drawings or as directed by Architect.

8. All receptacles, light switches, fire alarm signals, and clocks sharing a common location shall be symmetrically arranged.

9. Exterior and interior wall brackets shall be as detailed on architectural drawings or as directed by Architect.

B. Mounting heights given are from finished floor to centerline.  In the case of a raised floor, surface of raised floor is the finished floor.

7.20 WORKMANSHIP AND INSTALLATION METHODS

A. Work shall be installed in first‑class manner consistent with best current trade practices.  Equipment shall be securely installed plumb and/or level.  Flush‑mounted outlet boxes shall have front edge flush with finished wall surface.  No electrical equipment shall be supported by work of other trades.  Cable systems shall be supported and not draped over ducts and piping or laid on ceiling suspension members. Lighting fixtures shall be installed to agree with Architects reflected ceiling plans.

B. Supports:

1. Support work in accordance with best industry practice and by use of standard fittings.

2. In general, walls and partitions will not be suitable for supporting weight of panelboards, dry type transformers and the like.  Provide supporting frames or racks extending from floor slab to structure above.

3. Provide supporting frames or racks for equipment, intended for vertical surface mounting in free standing position where no walls exist.

4. Supporting frames or racks shall be of standard angle, standard channel or specialty support system steel members, rigidly bolted or welded together and adequately braced to form a substantial structure.  Racks shall be of ample size to assure a workmanlike arrangement of equipment.

5. Provide 3/4" thick painted plywood mounting surfaces in all electric and telephone areas and for all equipment on free standing racks.  All plywood shall be fire retardant and painted both sides and edges with 2 coats of white paint.

6. No work for exposed installations in damp locations shall be mounted directly on any building surface.  In such locations, flat bar members or spacers shall be used to create a minimum of 1/4" air space between building surfaces and work.

7. Nothing (including outlet, pull and junction boxes and fittings) shall depend on electric raceways or cables for support.  All outlet, pull, and junction boxes shall be independently supported.

8. Nothing shall rest on, or depend for support on, suspended ceiling or its mounting members.

9. Support surface or pendant mounted lighting fixtures:

a. From outlet box by means of an interposed metal strap, where weight is less than five pounds.

b. From outlet box by means of a hickey or other direct threaded connection, where weight is from five to fifty pounds.

c. Directly from structural slab, deck or framing member, where weight exceeds fifty pounds.

d. Pendant lighting fixtures shall be supported by threaded rods in non‑public areas and by manufacturer’s standard tube hangers with swivel aligner and canopy in public areas.  Provide non‑standard pendant lengths where required to mount fixtures at elevations either called for on drawings or as shown in architectural elevations.

10. Support recessed lighting fixtures directly from structural slabs, decks or framing members, by means of jack chain or air craft cable, one at each end of fixture at opposite corners.

11. Where support members must of necessity penetrate air ducts, provide airtight sealing provisions which allow for a relative movement between the support members and the duct walls.

12. Provide channel sills or skids for leveling and support of all floor mounted electrical equipment.

13. Where permitted loading is exceeded by direct application of electrical equipment to a slab or deck, provide proper dunnage as required to distribute the weight in a safe manner.

14. Support metallic raceways by either running within steel frame or hung from the building frame.  Anything hung from building frame shall be attached with metallic fasteners.

C. Fastenings:

1. Fasten electric work to building structure in accordance with the best industry practice.

2. Where weight applied to attachment points is 100 pounds or less, fasten to building elements of:

a. Wood ‑‑ with wood screws.

b. Concrete and solid masonry ‑‑ with bolts and expansion shields.

c. Hollow construction ‑‑ with toggle bolts.

d. Solid metal ‑‑ with machine screws in tapped holes or with welded studs.

3. Where weight applied to attachment points exceeds 100 pounds, fasten as follows:

a. At field poured concrete slabs, provide inserts with 18" minimum length slip‑through steel rods, set transverse to reinforcing steel.

b. Where building is steel framed, utilize suitable auxiliary channel or angle iron bridging between structural steel elements to establish fastening points.  Bridging members shall be suitably welded or clamped to building steel.  Provide threaded rods or bolts to attach to bridging members.

4. Floor mounted equipment shall not be held in place solely by its own dead weight.  Provide floor anchor fastenings.  Floor mounted equipment over 72 inches in height shall also be braced to nearest wall or overhead structural elements.

5. For items which are shown as being mounted at locations where fastenings to the building construction element above is not possible, provide suitable auxiliary channel or angle iron bridging to building structural elements.

6. Fastenings for metallic raceways using the fastening as support shall be of the metallic type.  Fastenings to hold raceways or cables in place may be via tywraps.

D. General Raceway Installation:

1. Install the various types of raceways in permitted locations as previously specified.  All raceways shall be run concealed.  Consult Architect for instruction for raceways which must be exposed in public spaces.

2. Raceways for normal‑emergency or emergency only wiring cannot contain other conductors.

3. Raceways shall be properly aligned, grouped, and supported in accordance with code.  Exposed raceways shall be installed at right angles to or parallel with structural members.  Concealed raceways may take most direct route between outlets.

4. Raceways run on trapeze hangers shall be secured to the trapeze.

5. Raceways shall be continuous and shall enter and be secured to all boxes in such a manner that each system shall be electrically continuous from service to all outlets.  Provide grounding bushings and bonding jumpers where raceways attach to painted enclosures or terminate below equipment.

6. Where raceways enter boxes, cabinets, tap boxes, other than those having threaded hubs, a standard locknut shall be used on the outside and locknut and bushing on the inside.

7. Where raceways terminate below equipment and there is no direct metal to metal continuity, provide grounding bushings on raceways and interconnect with equipment grounding conductor.

8. All empty raceways shall be provided with a pull wire.

9. All raceway sleeves, stub‑ups, or stub‑outs, where not connected to a box or cabinet, shall be terminated with a bushing.

10. All raceway joints shall be made up tight and no running threads will be permitted.

11. Where raceways are cut, the inside edge shall be reamed smooth to prevent injury to conductors.

12. All vertical raceways passing through floor slabs shall be supported.

13. Raceways shall not be installed in concrete slabs above grade or below waterproofed slabs.

14. Electric raceways and/or sleeves passing through floors or walls shall be of such size and in such location as not to impair strength of construction.  Where raceways alter structural strength or the installation is questionable, the structural engineer shall be contacted for approval.

15. Raceways shall not run directly above or below heat producing apparatus such as boilers, nor shall raceways run parallel within 6 inches of heated pipes.  Raceways crossing heated pipes shall maintain at least a 1 inch space from them.

16. Raceways shall be installed in such a manner as to prevent collection of trapped condensates, and all runs shall be arranged to drain.

17. Raceways passing between refrigerated and non‑refrigerated spaces and those penetrating enclosures with air movement shall be provided with seals.

18. Raceways feeding fire and jockey pumps shall be rigid metal conduit either run below slab or inside 2 hour rated enclosure.  Final connections to motors shall be liquidtite flexible conduit.

19. Where two alternate wiring methods interconnect such as EMT to flexible metal conduit, an outlet box shall be provided.

20. All empty raceways entering building and all sleeves or core drilled openings through floors shall be sealed.

21. Each exterior raceway or assembly in a ductbank shall be provided with continuous warning tape installed 12 inches above raceway or ductbank.

22. Underground rigid non‑metallic raceways where allowed and run as a ductbank encased in concrete shall be installed with plastic spacers to ensure a separation of 3 inches between raceways.  Top of ductbanks shall be 30 inches below grade, unless otherwise detailed.

23. Elbows and extensions of rigid non‑metallic raceway systems which penetrate slabs shall be rigid or intermediate metal conduit.

24. Raceways used for transformer connections shall be flexible type and shall contain a grounding conductor.

25. Raceways entering building through foundation wall into a basement area shall be provided with wall entrance seals or with other acceptable waterproofing method.

E. General Outlet Box Installation:

1. Boxes shall be set flush with finish surface and provided with proper type extension rings or plaster covers.  Thru the wall boxes are not permitted.  Check device or fixture to be mounted to box to ensure box orientation is proper.

2. In addition to boxes shown, install additional boxes where needed to prevent damage to cables and wires during pulling-in operation.

3. Remove knockouts only as required and plug unused openings.

4. Where required for horizontal and vertical alignment of boxes in stud partitions, bar hangers spanning two studs shall be used.  Device boxes for insertion type receptacles shall be provided with far side box supports where there are less than two entering nonflexible raceways, and where bar rangers are not provided.

5. Boxes flush mounted in fire rated partitions and on opposite sides of the partition shall be separated by a distance of 24 inches in accordance with UL listing for the box.

6. Locations of outlets indicated on drawings are approximate.  For items exposed to view, refer to architectural drawings and coordinate locations with masonry joints, panel joints, ceiling grids, structural members, etc.

7. In case of conflict with standard mounting heights and device alignment, consult Architect prior to roughing.

8. Check all door swings on architectural drawings to ensure lighting switches are installed on strike side of door.

9. The right to make any reasonable change in location of outlets prior to roughing is reserved by Architect.  "Reasonable change" shall be interpreted as movement within 10 feet of location shown.

10. Obtain dimensioned plan from Architect for floor outlets.

11. Outlet boxes for use where surface metal raceways are allowed shall be of a type specifically designed to be used with such surface metal raceway systems.

F. Conductor Installation:

1. No conductors shall be pulled into individual raceways until such raceway system is complete and free of debris.  No harmful lubricants shall be used to ease pulling.

2. All conductors shall be wired so that grounded conductor is unbroken; switches in all cases being connected in ungrounded conductor.

3. Connections throughout the entire job shall be made with solderless type devices of approved design satisfactory to Inspector of Wires.

4. All taps and splices shall be insulated equal to that of conductor insulation.

5. All conductors of each feeder in pull boxes etc. shall be grouped, tied together, supported, and identified.

6. All conductors in panelboards and other wiring enclosures shall be neatly formed and grouped.

7. All conductors of emergency only and/or normal/emergency shall be run in separate raceway systems to final outlet box.

8. Provide support for conductors in vertical raceways in accordance with Article 300‑19.

9. Strip insulation from conductors with approved tools and only of sufficient length for proper termination.  Cutting of conductor stranding is unacceptable.

10. Taps from paralleled conductors shall be of a type which tap each conductor, such as ILSCO "PTA" series.

11. Grounding conductors are to be identified as to associated power circuits.

G. Type MC Cable Installation:

1. Where cable is permitted under the products section, the installation of same shall be done in accordance with code and the following: 

a. Cable shall be supported in accordance with code.  Tie wire is not an acceptable means of support.  Horizontally run cable supports such as Caddy WMX‑6, and clamps on vertical runs such as Caddy CJ6 shall be used.  Where cables are supported by the structure and only need securing in place, then ty‑raps will also be acceptable.  Ty‑raps are not acceptable as a means of support.  All fittings, hangers, and clamps for support and termination of cables shall be of types specifically designed for use with cable, i.e., romex connectors not acceptable.

b. Armor of cable shall be removed with rotary cutter device equal to roto‑split by Seatek Co., not with hacksaw.

c. Use split "insuliner" sleeves at terminations.

d. Any cable system used in conjunction with isolated ground circuits shall have both an isolated ground conductor and an equipment ground conductor.

H. Stranded Conductor Installation:

1. If Contractor selects stranded conductors for # 10 AWG and smaller, terminate such conductors as follows:

a. No stranded conductor may be terminated under a screwhead.  Provide insulated terminal lugs for all screw connections equal to Thomas & Betts "STA‑KON" type RC with forked tongue and turned up toes.  Installation of lugs shall be done with compression tool such as T&B WT‑145C which prevents opening of tool until full compression action is completed.

b. Backwired wiring devices shall be of clamp type; screw tightened.  Force fit connections not allowed.

2. Stranded conductors will not be allowed for fire alarm work.

I. Accessibility:

1. Electrical equipment requiring service or manual operation shall be accessible.

2. Work switches for equipment within accessible hung ceiling spaces, such as fan powered terminal boxes, shall be located at terminal box, and so located so as to be accessible.

J. Vibration Elimination:

1. All equipment connections to rotating equipment or equipment capable of vibration shall be made up by flexible raceways.

K. Wiring Device Gaskets:

1. Provide wiring device gaskets at coverplates where device is mounted in wall separating conditioned and non‑conditioned spaces.

7.21 FEEDER CIRCUITS

A. Provide feeders as called for on the drawings.

B. Feeders shall be defined as any circuit originating from the distribution panels.

C. All feeder conductors shall be continuous from origin to panel or equipment termination without splicing.

D. All feeders shall be conductors pulled into raceways.  Cable systems are not allowed for feeders unless specifically indicated.

7.22 BRANCH CIRCUITS

A. Provide all branch circuit wiring and outlets for a complete and operating system.  The system shall consist of insulated conductors connected to the panelboards and run in raceways or as cable systems if permitted under products section, as required to the final outlet and shall include outlet boxes, supports, fittings, receptacles, plates, fuses, etc.

B. Physical arrangement of branch circuit wiring shall correspond to circuit numbering on drawings.  Combining of circuits and raceways will be allowed up to a 3 phase, 4 wire circuit in a single raceway, unless shared neutrals are not allowed by other sections of this Division, or are indicated as separate neutrals on the drawings.  Any combination of homeruns such as this, however, shall be indicated on record drawings.  When a common grounded conductor is used for more than one circuit, the arrangement shall be such that a receptacle, fixture, or other device may be removed or disconnected without disconnecting the grounded conductor for other circuits.  Ground fault circuit breakers and isolated ground outlets shall be wired with separate neutrals and separate grounding conductors per circuit.  A consistent phase orientation shall be adhered to throughout project at terminations.

C. Circuits feeding three phase equipment shall not be combined into common raceways, unless specifically indicated.

D. All wiring in panelboards and cabinets shall be neatly formed and grouped.

7.23 FIREPROOFING AND WATERPROOFING

A. Fireproof and waterproof all openings in slabs and walls.

7.24 CUTTING AND PATCHING

A. Openings through new wall surfaces will be provided by General Conditions if Electrical contractor gives suitable notice as erection of surface proceeds.  If suitable notice is not given, Electrical contractor shall then be responsible for cost of corrective work required.

B. Patching will be provided by the trade responsible for the surface to be patched.

7.25 MECHANICAL SYSTEM COORDINATION

A. The Mechanical System contractor will be providing various items of mechanical services equipment and control apparatus.  In general, Electrical contractor shall connect up power wiring to this equipment.  

B. The Mechanical and Electrical contractor shall closely coordinate their respective portions of work.

C. If, due to local regulations, electric heating equipment furnished by the mechanical systems subcontractor is required to be installed by licensed electricians in order to allow connection by Electrical contractor's licensed electricians, it will then be Mechanical contractor's responsibility to engage and pay for services of such licensed electricians.

D. Power wiring to be provided by Electrical contractor is the line voltage power supply wiring.  Control wiring is responsibility of Mechanical System contractor unless specifically indicated on electrical drawings, or in this Division of the specifications.  Temperature Control contractor shall refer to electrical drawings for location of all magnetic starters.

E. 120 volt control wiring source to temperature control panel is the responsibility of Electrical contractor.

END OF SECTION
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