
SECTION 23 05 00
COMMON WORK RESULTS FOR HVAC
PART 1 - GENERAL

1.1 WORK INCLUDED

A. The work included under Division 15 shall consist of furnishing labor and materials necessary for the complete installation of plumbing, heating, ventilating, air conditioning, fire protection, temperature control and building automation systems shown on the Contract Drawings and specified in this Division. All work shall be complete and left in operating condition at termination of Contract.

B. The Contractor shall include minor items which are obviously and reasonably necessary to complete the installation and usually included in similar work even though not specifically mentioned in the Contract Documents such as bolts, nuts, anchors, brackets, sleeves, piping drains and drips at low points and minor offsets in ductwork and piping because of unforeseen obstructions.

C. Some equipment and materials provided under Division 15 or Division 16 may require composite work crews because of trade jurisdiction. Where this occurs, the Contractor or Subcontractor shall include in their price their portion of the composite crew labor costs. It is the Contractor's or Subcontractor's responsibility to review Division 15 and Division 16 Contract Documents to determine where these composite crews are required.

D. The Contractor shall arrange with the appropriate utility companies to provide utility services as required and coordinate their installation with the construction progress of this project.

E. Where material quantities are shown, they are for the convenience of the Contractor only. The Contractor shall be responsible to verify all quantities.

F. Contractor shall be responsible for filling out any required paperwork to receive rebates from local Utility Companies for energy efficient equipment.

1.2 RELATED SECTIONS

A. Bidding Requirements, Contract Forms, Conditions of the Contract and Divisions 1 and 2 apply to all work of Divisions 22 and 23 are an integral part of this specification. Where the conditions herein specified in this Division are at variance with other Divisions,  this Division  shall take precedence. Section 23 05 00 specifies conditions, procedures, equipment and material particular to the mechanical work and applies to all mechanical work of the Contract Documents.

B. The Contract Forms, Bidding Documents, General Conditions of the Contract, Supplemental General Conditions and other applicable portions of Division 1 and all Addenda issued prior to Agreement executions form a part of and apply to all contracts or sub-contracts relating Division 22 and 23 work.  This section applies to all other Division 22 and 23 sections or parts thereof that are copied for use by Subcontractors and suppliers and shall be included with those copies.

C. Where a specification section refers to other sections under the Article entitled "Related Sections," this is done for Contractor's convenience only. It shall in no way exonerate the contractor of responsibilities spelled out in other sections of the specifications, even though not specifically referenced. The contractor is held responsible for all information contained in this Division specifications as well as for information contained in the architectural and Division 16 specifications as they may affect their work.

1.3 PERMITS, LICENSES AND FEES

A. All temporary and permanent permits and licenses required in connection with this Division's work shall be the responsibility of the contractor bidding the work. All fees and expenses required for such permits and licenses shall be paid for by the Contractor.

B. Fees and costs charged by utility companies for utility services will be paid for by the Owner.

C. When the Owner has elected to pre-purchase equipment as identified in other sections of this specification or elsewhere in the contract documents, the contractor shall be responsible for all permits, licenses, and fees associated with the installation of pre-purchased equipment. The contractor bidding the work shall obtain all permits and pay all fees and expenses required for the installation of pre-purchased equipment. The contractor shall contact [the Owner] [name and telephone number of Owner's representative] to obtain the value and an itemized listing of the pre-purchased equipment.

1.4 STATE AND LOCAL SALES TAXES

A. Contract figures shall include State and Local Sales Taxes. Keep accurate records of these taxes and furnish such records to the Owner upon demand.

1.5 REFERENCES

A. The Contract base bid shall be based on the project Contract Documents (drawings and specifications). The installation shall meet or exceed current applicable codes, ordinances and regulations in effect at the building site. If a Contractor or Subcontractor observes that the contract documents are at variance with governing codes and regulations, he shall promptly notify the engineer in writing, who will respond to such variances in writing. If the contractor performs work knowing that it is not in compliance with applicable codes, and does not notify the Engineer, the Contractor shall assume full responsibility and bear all costs attributable to correcting the non-complying work.

B. Codes and standards are considered minimum acceptable construction but the reference to Codes and Standards shall not permit a lower grade of construction where drawings and specifications call for workmanship and materials in excess of those references.

C. The latest and most up to date version shall be considered as the minimum requirements.  A partial list of governing codes follows:

Americans with Disabilities Act

California State and Local Building Codes and Ordinances

California Plumbing Codes

California Fire Codes and Regulations

California Mechanical Code

California Electrical Code

California State and Local Electrical Installation Codes

Municipal Water and Sewer Regulations

Occupational Safety and Health Administration Regulations

Underwriter's Laboratories

Owner's Insurance Carrier

D. The following is a list of organizations and their abbreviations where referred to in the specifications as standards of construction.

ADA - Americans with Disabilities Act

ADC - Air Diffusion Council

ARI - Air Conditioning and Refrigeration Institute

AMCA - Air Moving and Conditioning Association, Inc.

ACI - American Concrete Institute

ACGHI - American Conference of Governmental Industrial Hygienists

AGA - American Gas Association

AISC - American Institute of Steel Construction

ANSI - American National Standards Institute

ASHRAE - American Society of Heating, Refrigerating and Air Conditioning Engineers

ASME - American Society Mechanical Engineers

ASPE - American Society of Plumbing Engineers

ASTM - American Society for Testing and Materials

AWWA - American Water Works Association

AWS - American Welding Association

AABC - Associated Air Balance Council

CSA - Canadian Standards Association

ETL - Electrical Testing Laboratories

FM - Factory Mutual

IRI - Industrial Risk Insurance

IEEE - Institute of Electrical and Electronic Engineers

NBFU - National Board of Fire Underwriters

NEMA - National Electrical Manufacturers Association

NEBB - National Environmental Balancing Bureau

NIST - National Institute of Standards and Technology (Formerly NBS)

NFPA - National Fire Protection Association

National Safety Code for Mechanical Refrigeration

OSHA - Occupational Safety and Health Administration

PDI - Plumbing and Draining Institute

SMACNA - Sheet Metal and Air conditioning Contractors National Association

UL - Underwriters' Laboratories, Inc.

1.6 DEFINITIONS

A. Where the terms “provide” or “shall be” are used in this specification or on the drawings, they shall be taken to mean “The Mechanical Contractor or any of their Subcontractor(s) shall furnish and install.”

B. The drawings and specifications are intended to supplement each other. Any items shown on the drawings and not mentioned in the specifications, or vice versa, shall be executed the same as if mentioned and shown. The greatest quantity or more expensive work shall govern when there is a conflict in or between the drawings and/or specifications.

C. The drawings attempt to give reasonable indications of the locations of equipment, accessories, pipe, duct, etc. Each location shall be determined by reference to the general building plans and by actual measurement at the project site. Any reasonable changes in the locations indicated, up to a measurement of 3'-0", shall be made by the Contractor without incurring additional cost to the Owner, if such changes are ordered prior to the performance of the affected work.

D. In some cases, the Owner may desire to identify costs associated with certain pieces of equipment as provided by different manufacturers to help in evaluating which equipment to buy. Where this occurs, the specifications will indicate a Base Bid manufacturer and Alternate Bid manufacturers. The contractor, as a part of their bid, shall include the Base Bid equipment manufacturer even if he desires to use an Alternate Bid manufacturer. If there is a desire to use an Alternate Bid manufacturer, the contractor shall identify the cost of this manufacturer as an alternate price on the Bid Form. If the Bid Form does not include a line item for this Alternate Bid, the contractor shall immediately bring this to the engineer's attention, who will provide instructions on how to include the Alternate Bid. If no Alternate Bid is proposed by the Contractor, the Base Bid equipment shall be provided on the project. 

E. The listing of a manufacturer's name in the Contract Documents (specifications and/or drawings) means a manufacturer may submit a product if it complies in all respects with each of the requirements of the Contract Documents. For substitutions of materials and equipment, refer to Article 1.11, entitled "Submittals," included hereinafter.

F. The term "Approved Equal" refers to an acceptable alternative manufacturer which is different from those listed in the specification and which has been submitted to the Engineer for review prior to the submission of a bid. The term "Approved Equal", in and of itself, is not an acceptable manufacturer name. The Engineer at their sole discretion shall determine what is equal to the specified product.  The data submitted shall comply with Article 1.9, entitled "Submittals”, included hereinafter. 

1.7 SITE VISITATION

A. Inspection of Site: Before submitting a proposal on the work contemplated, the Contractor and Subcontractors shall examine the site of the proposed work and thoroughly familiarize himself with all existing conditions and limitations affecting the performance of their work. No extra compensation will be allowed because of a misunderstanding as to the amount of work involved or lack of knowledge of any existing conditions that could have been discovered or reasonably anticipated prior to bidding.

1.8 EXPLANATION AND PRECEDENCE OF DRAWINGS

A. For purposes of clearness and legibility, drawings are essentially diagrammatic and, although size and location of equipment are drawn to scale wherever possible, Contractor shall make use of data in the contract documents and shall verify this information at the building site.

B. The drawings indicate required size and points of termination of pipes; indicate conduits and ducts; suggest proper routes to conform to structure; avoid obstructions; and preserve clearances. However, it is not intended that drawings indicate all necessary offsets. It shall be the responsibility of and the work of the Contractor to make the installation in such a manner as to conform to structure, avoid obstructions, preserve headroom, and keep openings and passageways clear without further instructions from or cost to the Owner.

C. Furnish shop drawings indicating changes to meet space requirements, code requirements, and, as necessary, to resolve space conflicts.

D. It is intended that apparatus be located symmetrical with architectural elements. Refer to architectural details in completing and correlating work.

E. The Contractor shall fully inform himself regarding peculiarities and limitations of the spaces available for the installation of work and materials furnished and installed under the contract. The Contractor shall exercise due and particular caution to determine that all parts of their work are made quickly and easily accessible.

F. Submittal of bid shall indicate the Contractor has examined the site and bid documents, and has included required allowances in their bid. No allowance shall be made for any error resulting from Contractor's failure to visit job site and to review bid documents.

G. Before submitting a bid, carefully study drawings, and determine in advance, the methods of installing and connecting the apparatus, the means to be provided for getting the equipment into place, and thoroughly familiarize yourself with all the requirements of the contract. After award of the contract, no subsequent allowances will be made due to failure to comply with the above requirements and other conditions affecting the installation and completion of all work.

1.9 OVERTIME PAY RATES

A. Unless specifically called out otherwise in the Contract Documents, include in bid straight time pay rates only. If through no fault of this Contractor overtime work is necessary for whatever reason, the owner will, after giving approval for the overtime work, pay the difference between straight time labor rates and premium time labor rates for the work involved. The Owner will not pay for any overhead and profit mark-up on the labor rate difference for overtime work.

B. All overtime work must receive 3-day prior approval in writing from the Owner's designated representative before being completed. 

1.10 MATERIALS

A. Provide new materials, in good condition and of domestic manufacture unless otherwise specified herein. Provide materials for similar uses of same type and manufacturer.

B. Provide equipment with manufacturer's label showing performance characteristics. Use identifying size number only when it is not practicable or customary to show performance characteristics.

C. Provide valves, pipe, fittings, and other pipe appurtenances, which bear the manufacturer's name or trademark.

D. Unless otherwise specified herein, install equipment and fixtures in accordance with the manufacturer's recommendations, including recommended service and removal clearances.

1.11 SUBMITTALS

A. List of materials and subcontractors.

1. Submit three (3) copies of a complete list of all materials, equipment, and Subcontractors proposed to be used on this project to the engineer within fourteen (14) calendar days of the award of contract or written authorization to proceed. If such list is not submitted by that time, it will be assumed that all equipment and materials will be exactly as specified and any exceptions are at the discretion of the Engineer. 

2. Only Subcontractors named on an Engineer approved list will be allowed to work on the project.

B. Equipment, Material and Subcontractor Submittal Documents.

1. Submit under provisions of Section Division 1.

2. Specified Manufacturer

a. Manufacturers of products are listed in individual sections. Where multiple manufacturers are listed, the first manufacturer indicated has been used for the basis of the construction documents. When specific models are specified it is intended that the standard features of the specified manufacturer’s model are to be included. 

3. Additional Manufacturers

a. Additional manufacturer’s, when listed, are considered to have comparable products to those manufactured by the first manufacturer listed. If the Contractor chooses to submit products manufactured by an additional listed manufacturer, it shall be the Contractor’s responsibility to ensure that the products submitted are equal to the specified products.

b. Any changes required due to a product manufactured by a additional manufacturer other than that specified, shall be the responsibility of the Contractor and shall be at no additional cost to the Owner. Such changes include but are not limited to the following:

1) Space requirements that effect architectural elements and service requirements.

2) Weight requirements that effect architectural or structural elements.

3) Electrical requirements that effect this and other divisions. Utility requirements.

4) Anchorage requirements including seismic calculations.

4. Submit shop drawings and product data grouped to include complete submittals of related systems, products, and accessories in a single submittal.

5. Mark dimensions and values in units to match those specified.

6. In addition to requirements of Division 1 include the following:

a. Complete bill of materials.

b. Highlighted cut sheets.

c. Blue-line shop drawings of the packaged equipment detailing field connection points.

d. Operating weights and seismic calculations.

e. Dimensions and capacities.

f. Wiring diagrams showing control interface.

g. Warranty.

h. Pressure drops as applicable.

i. Dimensional and scaled mechanical layout drawings not less than 1/4 inch equal to 1 foot. Show coordination with other trades on these layout drawings.

C. Equipment provided shall be of type and manufacture that has local representation and a local replacement and service outlet to give complete coverage on parts and service.

1.12 SUBSTITUTIONS

A. Written requests for substitutes of material and equipment must be [submitted through a bidding contractor and] received by the Engineer no later than ten (10) calendar days prior to bid opening. Substitutions shall be in accordance with Division 1.  Requests shall be accompanied by detailed information of the proposed material or equipment.

B. Substitution of products submitted that are not in accordance with Division 1 will be rejected and returned. Preliminary submittals for proposed substitutions will not be reviewed.

C. Substitutions submitted that are prepared in accordance with Division 1 will be reviewed for conformance with the specified products and construction documents. Substitutions that are determined not to be in conformance will be rejected and the specified items shall be provided. Subsequent re-submittals of a substitution will not be reviewed.

D. Substitution which are deemed to be acceptable will be included in an Addendum to the Contract Documents which will be issued before bids are due to all bidders. Acceptance of substitutes in no way relieves the Contractor of their responsibility to provide materials and equipment that adhere to the intent of the specifications and drawings, and the minimum quality set forth therein.

E. If equipment other than that used in the design of this project is proposed to be used on this project, the Contractor and supplier shall check it for dimensional differences, electrical requirements and any other potential variances. This comparison shall be made for manufacturers named in the specifications as well as for those accepted by addendum. The contractor shall be responsible for any extra costs incurred as a result of material substitutions, including those of other contractors, such as might be involved due to different electrical requirements. The Contractor shall also compensate the Engineer for any additional engineering costs that might be incurred due to the material substitutions.

F. Any changes required due to an accepted substitution, shall be the responsibility of the Contractor and shall be at no additional cost to the Owner. Such changes include but are not limited to the following:

1. Space requirements that effect architectural elements and service requirements.

2. Weight requirements that effect architectural or structural elements.

3. Electrical requirements that effect this and other divisions. 

4. Anchorage requirements including seismic calculations.

1.13 SHOP DRAWINGS

A. Submit drawings to the Engineer for review within 30 calendar days after notification of award of Contract. Shop drawings for items with critical delivery dates which could affect the progress of this project shall be submitted immediately and the Engineer notified of the need for a timely review. Otherwise, it is preferred that all shop drawings be submitted together in bound form. 

B. Carefully examine all shop drawings noting capacity, arrangement and physical dimensions and mark the drawings as being reviewed and approved prior to submitting to the Engineer. Where catalog data is submitted which includes items that do not apply to this project, those items shall be clearly marked out or relevant items clearly noted. Any deviations from the Contract Documents shall be so noted by the contractor or equipment supplier. The intent and requirements of the drawings and specifications shall be adhered to at all times and are not waived or superseded in any way by the shop drawing submittal or review.

C. The Contractor shall verify that equipment proposed to be furnished will fit in the available space. Conflicts shall be brought to the engineer's attention prior to ordering the equipment.

D. Each shop drawing shall include the project name, names of the Architect, Engineer, Contractor, Subcontractor, manufacturer, and supplier. Also include the name, address and telephone number of the contact representative. Each shop drawing shall clearly call out the Section number of where the equipment is specified. Shop drawings not including the above information will be returned without review for resubmittal.

E. Submit a minimum of nine (9) copies of each shop drawing. Unless otherwise noted, the engineer will retain one (1) copy of all shop drawings, send one (1) copy to the Owner, send one (1) copy to the Architect and return the remaining copies to the Contractor. Contractor shall retain two (2) copies, which shall be incorporated in manuals of instruction as described in Part 3 of this section. Shop drawings are to be reviewed and initialed by the Engineer before purchasing equipment or before fabrication or erection of materials is started except under special circumstances as determined by the Engineer.

F. The Engineer will require a minimum of ten (10) working days, excluding transmittal time, to review shop drawings. The Contractor shall allow for this when scheduling their work.

G. If returned shop drawings are marked "NO EXCEPTIONS TAKEN", no additional submittals required. If marked "REVISE AND RESUBMIT", changes noted on the shop drawings are to be made and the drawings resubmitted for review. If marked 'REJECTED", the equipment submitted is unacceptable and different equipment or materials need to be submitted. Only one rejected shop drawing will be returned to the Contractor. If the shop drawing is marked "MAKE CORRECTIONS NOTED", the changes noted on the shop drawings are to be incorporated, with no further resubmittal required.

1.14 CADD DRAWING FILES

A. The mechanical CADD drawing files prepared by Randall Lamb for this Project are instruments of Randall Lamb service for use solely with respect to this Project. During the course of the implementation of the Project, and with Randall Lamb approval, Others shall be permitted to obtain copies of the mechanical CADD drawing files for the preparation of Shop Drawings. These mechanical CADD drawing files shall not be used on other projects, for additions to this Project, or for completion of this Project by Others. Any intentional or unintentional revisions, additions, or deletions to these mechanical CADD drawing files shall be made at the full risk of the person(s) making such revisions, additions, or deletions, and such person(s) shall hold harmless and indemnify Randall Lamb of any and all responsibilities and liabilities.

B. The CD’s are not to be construed as updated as-built construction documents. The CD’s reflect only bidding, permit and construction documentation of original Construction Drawings. These Drawings may not include Addendums or written changes occurring during the construction process may not be incorporated into the mechanical CADD drawing files.

C. CADD drawing files of Architectural floor plans, elevations, sections, etc., shall be requested directly from the Architect.

D. The cost for mechanical CADD drawing files, provided in AutoCAD Release 2004 format, will be $50 per drawing sheet payable directly to Randall Lamb. CADD CD’s may be obtained at offices of Randall Lamb.

1.15 HAZARDOUS MATERIALS

A. No asbestos or PCB containing materials of any type shall be used on this project. The only exceptions to this are cases where acceptable substitutions have not been found for asbestos materials as in high temperature applications. If an asbestos containing material is used on this project because of that reason, that material shall be identified in shop drawings with a letter signed by a corporate officer of the manufacturer stating the reason for its use and the acceptability of that material and its use to all applicable Federal, State and Local regulations. No asbestos containing materials will be allowed on this project without such letter being submitted to and reviewed by the Engineer and the Owner.

1.16 ELECTRICAL POWER REQUIREMENTS AND CONTROL WIRING

A. "Power" wiring includes line voltage wiring from distribution apparatus to motors, and to terminal boxes of 'package' equipment. 

B. "Controls" wiring includes wiring, regardless of voltage, which provides start-stop control for mechanical equipment and/or which is used to monitor functions of mechanical systems. Where line voltage wiring is extended from a local disconnecting means to relays, thermostats, by-pass timers, starter coils or the like, or from mechanical control panels or motor control centers to control devices. Such extensions are considered "controls" wiring.

C. Unless otherwise specified, all starters, disconnects and power wiring will be furnished and installed under Division 16.

D. All control wiring required for control of the mechanical system shall be provided as part of Division 15.

E. Unless otherwise specified, furnish and install all control and interlock wiring adhering with standards set forth in Division 16.

F. Provide complete, "point-to-point" wiring diagrams for all mechanical equipment, systems and controls furnished under this division. The interface connection points between systems shall be clearly indicated on each diagram.

G. Provide control system wiring to all equipment and control devices. Power system conduit and wiring for mechanical systems is included under Division 26. 

H. In area where the control wiring is exposed i.e. mechanical equipment and electrical rooms, inside parking garages or on the roof, it shall be installed in conduit. Do not install control wiring in same conduit with power wiring.

I. In areas where the control wiring is in concealed spaces i.e. inside walls, above ceilings or below floors the contractor has the option not to install the control wiring conduit.

J. Use copper conductors. Use minimum 14 AWG conductors with type THWN insulation for ANSI/NFPA 70 Class 1 circuits. For ANSI/NFPA 70 Class 2 and Class 3 circuits, use single conductors or multiple conductor cables listed for the purpose.

PART 2 - PRODUCTS

2.1 ACCESS DOORS

A.  Provide access doors by Milcor or Potter Roemer. Types to be as required for the surface and construction in which it is installed. Wherever volume dampers, fire dampers, controls, coils, valves, trap primers, water hammer arresters, shock absorbers, or other items or parts of the installation, which require periodic inspection or adjustment, are concealed by permanent non-removable construction, provide an access door. Verify locations with Architect/Engineer.

B. Label duct access doors as to its use, e.g. "Fire Damper", etc.

C. Size for proper access, adjusting and maintenance:

1. 12 in. x 12 in. minimum for valves, trap primers, shock absorbers, etc.

2. 24 in. x 24 in. for man access to concealed fans, coils, etc., unless indicated otherwise.

2.2 ACCESS TILE IDENTIFICATION

A. Buttons, tabs, and markers:  to identify location of concealed work, valve access, filter access etc. 

B. Submit for review.

PART 3 - EXECUTION

3.1 INSTALLATION OF WORK

A. Arrange work symmetrically to building lines, lights, and tile pattern in the most direct, straight and mechanical manner possible and properly graded.  Lay out work and provide offsets; conform to structure; avoid obstructions; preserve headroom; and keep openings and passageways clear.

B. Where piping/ductwork heights are not indicated, provide a minimum clearance of 7 feet from floor to the bottom surface of work (including insulation) in mechanical areas.

C. Ensure that work is quickly and easily accessible. Locate the portions of systems above ceilings requiring maintenance where service can be accommodated directly from a ladder. Reaching across obstructions such as other piping, light fixtures, or casework is not acceptable.

D. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including changes to Work specified in other Sections. Obtain permission of Architect/Engineer before proceeding.

E. Install piping, ductwork, and equipment so it does not enter or pass through electrical spaces and rooms. Exception: ducts and fire sprinklers serving this room only.

3.2 EQUIPMENT CLEARANCE 

A. The Contractor shall not install ductwork and/or piping for heating, refrigeration, plumbing, fire protection, process piping or any other piping systems which is located in the manufactures recommended service clearance area of any mechanical, electrical or plumbing systems. 

3.3 HAZARDOUS MATERIALS

A. No asbestos containing materials of any kind shall be removed by the Contractor or any of their Subcontractors. If asbestos containing materials are suspected, the Contractor shall immediately notify the owner who shall employ the services of an independent testing laboratory to test the suspect material. If the results of such tests positively identify the material as containing asbestos, the Owner shall employ the services of an approved asbestos abatement contractor to remove the asbestos material as deemed necessary for the safety and well being of building occupants and construction workers.

B. Any trades working around any asbestos or asbestos containing materials shall take extra caution not to disturb those materials. If this does not appear to be possible, the materials shall be requested to be removed. Such requests shall be made to the Owner in a timely fashion so as not to delay the project. If the Contractor claims that delay and additional cost is involved because of this action, he shall make such claim immediately with a full explanation of the reason for the required delay and/or extra costs. Such claims will be reviewed by the Owner, Architect and Engineer for their acceptability.

3.4 SAFETY REQUIREMENTS

A. The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions required in connection with their work, including regulations of the Occupational Safety and Health Administration (OSHA) and other governing agencies.

3.5 FIRE SAFETY PRECAUTIONS

A. The Contractor shall provide adequate protection to all areas where cuttings, welding, brazing and sweating operations are performed in the vicinity of or accessible to combustible material to make certain that sparks or hot slag does not reach the combustible materials and thus start a fire.

B. When it is necessary to do cutting, welding, brazing or sweating close to wood construction, in pipe shafts, or other locations where combustible materials cannot be removed or adequately protected, the employer shall employ adequate protection to those areas such as fire blankets and proper fire extinguishers. In addition, Contractor shall utilize a workman solely on fire watch at each different location on the site. No such work will be allowed within two hours of the end of the working day.

3.6 SMOKE DETECTOR SYSTEMS

A. In buildings with fire alarm systems or elevator recall systems, the Contractor shall closely coordinate their work with the Owner so that their work does not disrupt that system.

B. Where the Owner has existing procedures on fire alarm shutdown or elevator recall systems, the Contractor shall abide by those procedures.

C. Where the Owner has no set procedure on fire alarm shutdown, the contractor shall request a meeting with the Owner, Architect and Engineer to determine the fire alarm shutdown procedure for this project.

D. No fire alarm systems are to remain inactivated at the end of the work day. It is the Contractor's responsibility to assure that any fire alarm systems deactivated for their work are reactivated before completing their work day.

3.7 INSPECTIONS

A. Regular inspections shall be requested by each Contractor as required by any and all governing agencies. Charges for inspections by regulating agencies of installations or plans and specifications shall be paid by the Contractor.

3.8 COORDINATION

A. Consult the Contract Drawings and Specifications of Division 16 and other trades for correlating information and layout work so that it will not interfere with other trades. Verify all dimensions and conditions; i.e., finished ceiling heights, footing and foundation elevations, beam depths, etc., with architectural and structural drawings. If conflicts occur such that resolution is not possible by the affected trades on the job, the engineer or architect shall be notified and a resolution will be worked out. Where work must be replaced due to failure to verify conditions existing on the job, such replacement shall be accomplished at no extra cost to Owner. This shall apply to shop fabricated work as well as work fabricated in place.

B. The Contractor shall make all connections at the terminal points of the Contract. Piping, ductwork, equipment, etc. may be shown with excess clearances for clarity. Group pipe and arrange piping, ducts, and equipment to present a neat appearance and to avoid blocking passageways while allowing sufficient space for operation of valves, cleaning strainers, etc. The piping that is to be insulated shall be insulated individually with the covering extending completely around each pipe without a reduction in thickness while maintaining a separation or gap between piping, ducts, etc.

C. The General Contractor will be required to leave all chases and openings in walls, floors, ceilings and partitions, where shown on drawings or otherwise necessary to receive mechanical work (except in pre-poured concrete wall and floor panels). This Contractor shall furnish him full information as to locations and dimensions of such chases and openings, including provision and proper setting of sleeves and other equipment in such time as to cause no delay to work of General Contractor.

D. Should any cutting of walls, floors, ceilings, partitions, etc. be required for proper installation of the work or apparatus of this Contractor or be necessary due to their failure to give the General Contractor proper information at the time required, such cutting as well as any work required to return the work to its original condition shall be done at this Contractor's expense.

E. All cutting and patching done by this Contractor shall be subject to the direction and approval of the Architect and Engineer. This Contractor shall not endanger the stability of the structure by cutting, digging, or otherwise affecting it. Also, this Contractor shall not at any time cut or alter any work of other contractors without consent from the Architect or Engineer. Do not cut or install anything in prestressed or post-tension concrete floors or other structural members without consulting the Project Structural Engineer.

F. It is the intent of these plans and specifications that most piping and ductwork will be concealed. Where they are exposed, they shall be run as close to ceilings and/or walls as possible and installed parallel with adjacent structural or architectural elements. Minimize number of fittings and joints in exposed piping. Clean and test all piping before insulating and concealing it.

G. Coordinate work with that of other trades, properly grouping piping with other piping, conduit and ductwork. In general, piping and ductwork is shown on drawings as intended to be installed, but many times these items are shown schematically for clarification and without every rise and offset required during the actual installation. Install piping and ductwork as necessary to accommodate the building structure and components of other trades, providing a reasonable number of offsets as necessary, without extra cost to the Owner.

H. Do not scale drawings but rather take measurements at the building site to properly locate work.

I. Ceiling and shaft spaces require close coordination. Therefore, the following procedure shall be followed:

1. The HVAC/Sheet Metal Contractor shall initiate the coordination process by showing all ductwork on a reproducible drawing or CADD which has a scale of not less than 1/4" = 1'-0" for sections and 1/4" = 1'-0" for plans.

2. The drawings shall be forwarded to the general, electrical, fire protection and plumbing contractors (including, but not limited to, plumbing, fire protection medical gas, electrical, etc.) for inclusion of their work.

3. The Contractors shall solve all coordination conflicts between themselves when possible. The Engineer will arbitrate when necessary and their judgement will stand, with no additional cost to the project.

4. Where obvious lack of interference occurs, the Contractor(s) need only sign off that their work will not cause interference, and therefore, will not be required to include their work on the coordination drawing.

5. The project contractors shall produce these coordination drawings in the same format, hand drawn, CADD, etc. They shall meet and determine the format before beginning the coordination drawing process. The Owner will not pay any additional costs due to format issues.

3.9 PAINTING

A. Paint bare piping, equipment, piping insulation, equipment insulation, ductwork, hangers, supports, and other mechanical work exposed to weather and within the mechanical rooms/areas, crawl spaces, and tunnels. Preparation

1. Thoroughly clean all parts of mechanical work. Thoroughly clean exposed parts made of cement, plaster, and other materials, which are to be painted. Remove oil and grease spots. Carefully wipe such surfaces. Scrape out cracks and corners. When project is turned over to the Owner, the faces of the inlets/outlets shall be thoroughly clean.

2. Brush down exposed metal work with steel brushes to remove rust and other spots. Leave smooth and clean.

B. Provide 1 prime coat and 2 finish coats.

C. Factory finished equipment need not be painted. Touch up damaged surfaces.

3.10 INTERRUPTION OF SERVICE UTILITIES

A. Schedule work in such manner as to avoid if at all possible any services to any portion of the existing building unless such disruption is first cleared with the Owner's appointed representative. Locate main shut-off valves on systems before performing any work on those systems.

B. Schedule and coordinate interruptions of utilities with the Architect/Engineer and Owner within 30 days after award of contract. Submit to the Owner a schedule of proposed interruptions. At least 72 hours prior to an interruption, submit a request indicating:

1. Proposed date and duration of interruption.

2. Work to be accomplished.

3. Areas which will be affected.

4. Contingency plan to be followed in the event that normal service or facilities cannot be restored on schedule.

C. Do not proceed without written permission from Architect/Engineer.

D. Provide labor and materials necessary to restore services on a contingency basis should normal service or facility not be restored on schedule.

E. Perform preparatory work associated with each interruption during normal work hours.

F. Perform work resulting in interruption of the following systems between 7 p.m. and 5 a.m. Maximum shutdown during this period of systems shall be 10 hours.

1. Air handling.

2. HVAC piping.

3. Condenser water.

4. Sewer.

5. Medical gases.

6. Natural gas.

7. Domestic and industrial water.

G. Drain and refill piping systems as required to accommodate connections to these utility systems.

H. Provide additional chemical water treatment as necessary to maintain proper water quality.

3.11 FUTURE ADDITIONS

A. Valve and cap piping and ductwork for future extension as shown on the drawings. If areas are discovered where fixtures are not shown on the drawings, immediately bring such discoveries to the Owner's attention.

B. If piping or ductwork for future extension are on system to be insulated, the valve and caps or duct taps shall be insulated as specified for the systems to which these extensions are installed.

3.12 CONNECTIONS TO EXISTING BUILDINGS

A. Connect to existing building systems as shown on the drawings. Any existing equipment and/or systems affected by these connections shall be placed into proper operation. Add isolation valves at point of connection to existing services.

3.13 PROTECTION

A. Cover openings and equipment, where set, to prevent obstruction to pipes, breakage, misuse or disfigurement of equipment. Cover openings in equipment immediately upon uncrating or receipt at the job site. The openings shall remain covered until permanent connection is made and/or the equipment is put into operation.

B. Contractor shall be responsible for all work, materials, and equipment until finally inspected, tested, accepted by the Owner. Protect work from theft, injury or damage. 

C. The Contractor shall keep clean all materials installed by him until final acceptance of the entire building by the owner. The Contractor shall be responsible for properly covering and protecting the equipment from damage due to water, spray-on fireproofing, construction debris, etc.

D. When a portion of the building is to be occupied by the owner prior to substantial completion of the entire project, the Contractor shall retain the responsibility for protection and housekeeping tasks until the equipment and/or system is fully accepted by the Owner or Engineer.

3.14 ELECTRICAL EQUIPMENT AND ELECTRICAL ROOM PRECAUTIONS

A. In general, the Contractor shall not install ductwork and/or piping for heating, refrigeration, plumbing, fire protection, process piping, or any other piping systems in a room housing switchgear or transformers, elevator equipment, telephone, or electrical equipment unless it directly serves that room.

B. In no case shall piping be installed above switchboards, panelboards, control panels, motor control centers, individual motor controllers, etc.

3.15 CLEANING UP

A. Keep the premises free from accumulations of waste materials or rubbish caused by execution of the work. At the completion of the work, remove all rubbish, tools, scaffolding, surplus materials, etc. from and about the premises. The premises shall be "broom-cleaned" or its equivalent, unless more exactly specified. In case of dispute, the Owner may remove the rubbish and charge the cost to the Contractor as the Engineer shall determine to be just.

B. Remove labels from plumbing fixtures and other equipment with the exception of those required by U.L., FM, ETL, or other testing laboratories and those required by this specification.

3.16 INSTALLATION PROCEDURES

A. The Contractor shall install all material and equipment in accordance with the manufacturers' printed recommendations and instructions except where revised on the contract documents. The Contractor shall maintain copies of the printed manufacturer's installation instructions on the site for review as required.

B. Install equipment and materials to provide required access for servicing and maintenance. Coordinate final equipment location with required access panels and doors. Allow ample space for removal of all parts that require replacement or servicing.

3.17 RECORD DRAWINGS

A. Contractor shall obtain a set of construction drawings for sole purpose of recording all work, which is installed differently from that, indicated on the contract drawings.

B. Provide and maintain on the job, a complete set of prints of the drawings for the Division 15 work.  On this set of prints as work progresses locate all work dimensionally from fixed points.  All deviations of more that one foot shall be indicated.  Record all changes or deviations from the contract drawings as follows:

1. All deviations shall be indicated with reference to building lines, curbs, walk ways and other permanent features. 

2. Record exact location and elevation of sanitary and storm sewers, including manholes, cleanouts and changes in direction.

3. Record above information for all other underground mechanical services, including refrigeration piping, domestic water, steam and gas.

4. Record routing of concealed and exposed above ground piping on each floor where it varies from the contract drawings including the depth of capped pipes and existing pipes discovered.

5. Indicate routing of ductwork including fittings, offsets, depth of plugged wyes and tees, and existing ducts discovered.

C. Keep drawings continuously up-to-date, neat, legible, and make available for inspection at all times. Indicate existing lines discovered on these drawings.  

D. Upon completion of work, provide two (2) bond sets of these drawings. Sign and date the drawings as to their accuracy.

E. Contractor shall turn over this set of drawings to the Architect/Engineer and in accordance with Division 1 and this Section.

F. The Engineer reserves the right to withhold payment applications if record drawings are not being maintained to their satisfaction.

3.18 GUARANTEE INSTRUCTION

A. The Contractor shall warranty all work and materials for the minimum period of one (1) year, except where a longer period of time is specified elsewhere, after completion of the work and final acceptance by the Owner and Engineer. Any warranties such as "one (1) year after start-up or eighteen (18) months after shipment" proposed by an equipment supplier or Contractor is not acceptable.

B. Defects of any kind due to faulty work or materials appearing during the above-mentioned period must be immediately made good by the contractor at their own expense to the entire satisfaction of the Owner and Architect and Engineer. Such reconstruction and repairs shall include all damage to the finish or furnishings of the building resulting from the original defect or repairs thereto.

C. This guarantee shall not apply to damage occurring after final acceptance and due to wind, fire, violence, abuse or carelessness of other Contractors or their employees or the agents of the Owner.

3.19 START-UP OF SYSTEMS

A. All equipment prior to start-up shall be fully lubricated, charged, filled, etc., per manufacturer's recommendations. All bearings and other machine parts requiring lubrication shall have an accessible means for lubrication. Where lubrication fittings on equipment or parts are concealed and/or not easily accessible, extend the fittings to an accessible position (accessible without the opening of an enclosure, etc.) using galvanized pipe or copper tubing. Properly identify each grease fitting which is remotely situated with the part to be lubricated i.e. fan bearing, motor bearing, etc. Install "Zerk" type grease gun fittings on all equipment requiring greasing.

B. Prior to final review of mechanical systems, each system shall be run through all operating modes to verify proper operation. After the contractor has verified that all systems are operating properly, he shall notify the engineer in writing that all systems are functioning properly, including the date and method of testing in the notification.

C. After proper operation has been verified for each system, instruct the owner's designated personnel in the operation of each mechanical system immediately prior to acceptance by Owner. Present to the Owner for their signature a form that includes the system operated, date of instruction, and Owner's and contractor's personnel present. Give copy of signed form to Owner and send copy to the Architect and Engineer. 

3.20 FINAL INSPECTION

A. A final inspection of the mechanical systems will be required before the project can be closed out. When the Contractor feels that all systems are fully completed and operational, he shall request that a final inspection be performed by the Engineer. The Engineer will then schedule an inspection and generate a list of items that need to be corrected or completed before project closeout. 

B. If the Engineer is requested to make a final inspection by the contractor, and the Engineer finds the work is not complete enough to perform that inspection, the Contractor will compensate the engineer for their additional inspection. The Contractor will then perform the necessary work to complete the project and again request a final inspection.

3.21 OPERATING INSTRUCTIONS, SERVICE MANUAL AND OWNER TRAINING

A. Before final payment is made, assemble and deliver to the engineer for their review four (4) sets of Operation and Maintenance Manuals, which includes all equipment and materials furnished under this division. Submit information in a 3-ring hard cover binder with all data organized according to Section numbers and indexed accordingly.

B. Submit for approval immediately upon completion of the work. 

1. Include the following items together with other pertinent data:

a. Identifying equipment name, equipment locations and tag numbers.

b. Manufacturer's Literature: Copy of manufacturer's instructions for operation and maintenance of mechanical equipment, including replacement parts, lists, and drawings. Submit these brochures and other required operating and service instructions. Mark brochure literature indicating the model, sizes, capacities, curve operating points, etc., in a manner to clearly indicate the equipment installed. Remove pages or sheets from the bulletins and catalogs that do not pertain to equipment installed on the project.

c. Oiling, lubrication, and greasing chart.

d. Complete nameplate data and test data on equipment.

e. Belt sizes, types, and lengths.

f. Serial numbers of principal pieces of equipment.

g. Manufacturer's suppliers and subcontractors names, addresses, and phone numbers.

h. Wiring diagrams.

i. Control diagram and written sequence of operation.

j. Performance curves and data.

k. Written guarantee.

l. Record As-builts and Shop Drawings corrected and completed to date.  Furnish with sheet index.

2. Written Instructions: Typewritten instructions for operation and maintenance of the system composed of operating instructions, maintenance instructions, and maintenance schedule.

a. Operating instructions: Provide brief description of the system. Do not include adjustments requiring the technical knowledge of the service agency personnel. Note that such adjustments are required.

b. Maintenance instructions: List each item of equipment requiring inspection, lubrication, or service. Describe the performance of such maintenance.

c. Maintenance schedule: List each item of equipment. Show the exact type of bearing on every component of each item of equipment. Show when each item of equipment should be inspected or serviced.

C. Provide direct instruction. Instruction shall consist of a minimum of [2] formal [4] hour periods over consecutive days and shall be 30 percent classroom and 70 percent at site location. Schedule with Owner's Representative. Submit written agenda for review and comment 2 weeks prior to instruction. Provide provisions for up to 5 of the Owner's staff members. Provide visual aids, supplies, and literature as required. Record each session on videotape and give 2 copies of each video-recorded session to the Owner within 30 days of instruction. Provide auxiliary lighting as necessary for clear recording.
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