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	MECHANICAL





	SECTION 15050





	BASIC MECHANICAL MATERIALS AND METHODS








PART 1 � GENERAL





	1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.





	1.1.1  American Society for Testing and Materials (ASTM):





		ASTM B117				1990 Salt Spray (Fog) Testing





	1.1.2  Code of Federal Regulations (CFR):





		29 CFR 1910�SUBPART O	Machinery and Machine Guarding





		29 CFR 1910.147		Control of Hazardous Energy


							(Lockout/Tagout)


 


		29 CFR 1910.219		Mechanical Power�Transmission Apparatus





	1.1.3  Sheet Metal and Air Conditioning Contractors' National Association, Inc. (SMACNA):





		SMACNA GFSR			1985 Guidelines for Seismic Restraints (GFSR) of Mechanical Systems and Plumbing Piping Systems





	1.1.4  Japanese Industrial Standard (JIS):





		Z 2371�88				Method of Neutral Salt Spray Testing





	1.2  RELATED REQUIREMENTS:  [This section applies to [certain sections of Division 1, "General Requirements" and Division 2, "Site Work"; Division 11, "Equipment"; Division 13, "Special Construction"; Division 14, "Conveying Systems"; and] all sections of Division 15, "Mechanical" of this project specification, unless specified otherwise in the individual section.]  [Section 01011, "Additional General Paragraphs" and Section 01400, "Quality Control (QC)" apply to this section with the additions and modifications specified herein.  This section applies to [certain sections of Division 2, "Site Work"; Division 11, "Equipment"; Division 13, "Special Construction"; Division 14, "Conveying Systems"; and] sections of Division 15, "Mechanical," except as specified otherwise in each section.]





	1.3  SUBMITTALS:  Submittals shall include the manufacturer's name, trade name, place of manufacture, catalog model or number, nameplate data, size, layout dimensions, capacity, project specification and paragraph reference, applicable Federal, Military, industry, and technical society reference standards, years of satisfactory service, and other information necessary to establish contract compliance of each item the Contractor proposes to be provided.  Photographs of existing installations are unacceptable and will be returned without approval.





	1.3.1  Manufacturer's Catalog Data:  Submittals for each manufactured item shall be current manufacturer's descriptive literature of cataloged products, equipment drawings, diagrams, performance and characteristic curves, and catalog cuts.





	1.3.2  Drawings:  Submit drawings a minimum 14 by 20 inches in size, using a minimum scale of 1/8 inch per foot [, except as specified otherwise].  Include floor plans, sectional views, wiring diagrams, and installation details of equipment; and equipment spaces identifying and indicating proposed location, layout and arrangement of items of equipment, control panels, accessories, piping, ductwork, and other items that must be shown to ensure a coordinated installation.  Wiring diagrams shall identify circuit terminals, and indicate the internal wiring for each item of equipment and the interconnection between each item of equipment.  Drawings shall indicate adequate clearance for operation, maintenance, and replacement of operating equipment devices.  [Prior to the completion of the contract, furnish the Contracting Officer with one 29� by 41�inch mylar reproducible of each system wiring/control diagram and each approved system layout drawing.  Include in the operation and maintenance manuals specified herein.]





	1.3.3  Manufacturer's Instructions:  Where installation procedures or part of installation procedures are required to be in accordance with the manufacturer's instructions, submit printed copies of those instructions prior to installation.  Installation of the item shall not proceed until the manufacturer's instructions are received.  Failure to submit can be cause for rejection of the equipment or material.





	1.3.4  Certificates of Compliance:  Submit a certificate of compliance from the manufacturer for approval for products, finishes, and equipment as specified in the technical sections whose compliance with organizational standards or specifications is not regulated by an organization using its own listing or label as proof of compliance.  The certificate shall identify the manufacturer, the products, equipment, or materials and the referenced standard and shall simply state that the manufacturer certifies that the product conforms to the requirements specified.








	1.3.4.1  Reference Standards Compliance:  Where equipment or materials are specified to conform to industry and technical society reference standards of organizations such as the American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), National Electrical Manufacturers Association (NEMA), American Society of Mechanical Engineers (ASME), American Gas Association (AGA), American Refrigeration Institute (ARI), Underwriters Laboratories (UL), and Japanese Industrial Standards (JIS), submit proof of such conformance.  If an organization uses a label or listing to indicate compliance with a particular reference standard, the label or listing will be acceptable evidence, unless otherwise specified in the individual sections.





	1.3.4.2  Independent Testing Organization Certificate:  In lieu of the label or listing, submit a certificate from an independent testing organization, competent to perform testing and approved by the Contracting Officer.  The certificate shall state that the item has been tested in accordance with the specified organization's test methods and that the item complies with the specified organization's reference standard.





	1.3.5  Operation and Maintenance Manuals:  Submit as required for each item of equipment and for each system as specified in the technical sections.  Submit [6] [7] [     ] copies, bound in hardback binders or an approved equivalent.  Inscribe the following identification on the cover:  OPERATION AND MAINTENANCE MANUAL, the name and location of the system, equipment and building, name of Contractor, and contract number.  Include in the manual the names, addresses, and telephone numbers of each subcontractor installing the system or equipment, and the local representatives for each system and each item of equipment.  Include a table of contents and assemble the manual to conform to the table of contents with the tab sheets placed before instructions covering the subject.  The instructions shall be legible, and drawings on sheets that are larger than the manual sheets shall be folded in.  The manual shall include the following:





		a. 	Wiring and control diagrams with data to explain detailed operation and control of each item of equipment.





		b.	A control sequence describing start�up, operation and shutdown.





		c.	Description of the function of each principal item of equipment.





		d.	Starting procedure.





		e.	Operating procedure.





		f.	Shutdown instructions.





		g.	Installation instructions.





		h.	Maintenance instructions.





		i.	Lubrication schedule including type, grade, temperature range, and frequency.





		j. 	Safety precautions, diagrams, and illustrations.





		k. 	Test methods and procedures.





		l. 	Performance data.





		m. 	Parts list.





The list for equipment shall indicate sources of supply, recommended spare parts, and service organization most convenient to project site.  The manual shall have complete information on the equipment, controls, accessories, and associated appurtenances provided.





	[1.3.6  Operating Instructions:  Submit text of posted operating instructions for each system and principal item of equipment as specified in the technical sections.





	1.4  QUALITY ASSURANCE





	1.4.1  Material and Equipment Qualifications:  Provide materials and equipment that are standard products of manufacturers regularly engaged in the manufacture of such products, which are of a similar material, design and workmanship.  Standard products shall have been in satisfactory commercial or industrial use for 2 years prior to bid opening.  The 2�year use shall include applications of equipment and materials under similar circumstances and of similar size.  The product shall have been for sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2 year period.





	1.4.2  Alternative Qualifications:  Products having less than a two�year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturer's factory or laboratory tests, can be shown.





	1.4.3  Service Support:  The equipment items shall be supported by service organizations.  Submit a certified list of qualified permanent service organizations for support of the equipment which includes their addresses and qualifications.  These service organizations shall be reasonably convenient to the equipment installation and able to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.





	1.4.4  Manufacturer's Nameplate:  Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.





	1.4.5  Modification of References:  In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.  Interpret references in these publications to the "authority having jurisdiction," or words of similar meaning, to mean the Contracting Officer.





	1.5  DELIVERY, STORAGE, AND HANDLING:  Handle, store, and protect equipment and materials to prevent damage before and during installation in accordance with the manufacturer's recommendations, and as approved by the Contracting Officer.  Replace damaged or defective items.





	1.6  POSTED OPERATING INSTRUCTIONS:  Provide for each system and principal item of equipment as specified in the technical sections for the use of the operation and maintenance personnel.  The operating instructions shall include the following:





		a. 	System Descriptive Information:  Wiring diagrams, control diagrams, piping diagrams, control sequence and operating points for each principal system and item of equipment.  Post instructions where directed.





		b. 	Equipment Instructions:  Attach to or post adjacent to each principal item of equipment and include directions.





			(1)	Start up, proper adjustment, operating, lubrication, and shutdown procedures.





			(2)	Safety precautions, procedure in the event of equipment failure.





			(3)	Other areas as recommended by the manufacturer of each system or item of equipment.





Print or engrave, and frame under glass or in approved laminated plastic.  Operating instructions exposed to the weather shall be made of weatherproof materials or enclosed to be weather protected.  Operating instructions shall not fade when exposed to sunlight and shall be secured to prevent easy removal or peeling.





	1.7  SAFETY REQUIREMENTS:





	1.7.1  Equipment Safety:  Fully enclose or properly guard in accordance with 29 CFR 1910.219 belts, pulleys, chains, gears, couplings, projecting setscrews, keys, rotating parts, and other power transmission apparatus, located where persons can come in close proximity thereto.  Points of operation, ingoing nip points, and machinery producing flying chips and sparks shall be guarded in accordance with the applicable portions of 29 CFR 1910�SUBPART O.  Provide positive means of locking out equipment so that equipment cannot be accidentally started during maintenance procedures.  High�temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be properly guarded or covered with insulation of the type specified.  Provide catwalks, maintenance platforms, and guardrails where required for safe operation and maintenance of equipment.  Provide ladders or stairways to reach catwalks and maintenance platforms.  Ensure that access openings leading to equipment are large enough to carry through routine maintenance items such as filters and tools.





	1.7.2  Warning Sign:  Provide a permanent placard or sign at the entrance to confined spaces contained in the equipment.  The sign shall warn personnel not to enter the space until the atmosphere inside has been tested and systems have been de-energized.





1.7.3.   Lockout of Energy Sources:  Provide appropriate lockout devices for energy isolating valves and for machines or other equipment to prevent unexpected start�up or release of stored electrical, mechanical, hydraulic, pneumatic, thermal, chemical, or  other energy in accordance with 29 CFR 1910.147.  Lockout devices for valves shall provide a means of attachment to which, or through which, a lock can be affixed or shall have a locking mechanism built into it so that the valve cannot be moved from the lockout position until the lock is removed.  Electrical isolation of machines or other equipment shall be accordance with requirements of DIVISION 16 "Electrical." 





	1.8  ELECTRICAL REQUIREMENTS:  [Provide electrical components of mechanical equipment and systems such as motors, controllers, contractors, and disconnects under Division 15, [as specified herein, and as necessary for complete and operable systems.] [[except that controllers indicated as part of motor control centers shall be provided under Section 16402, "Interior Wiring Systems"]; these components shall meet the minimum requirements as specified in Section 16011, "Electrical General Requirements," and Section 16402, "Interior Wiring Systems," and all additional requirements specified in the section covering the associated mechanical equipment.]  Extended voltage range motors will not be permitted.  Provide interconnecting wiring for components of packaged equipment as an integral part of the equipment.  Interconnecting power wiring and conduit for field erected equipment and control wiring rated at 100 volts or higher and conduit shall be as specified in Division 16.  Control wiring rated at 100 volts or less and conduit shall be as specified in Division 15.  Motor control equipment forming part of motor control centers or switchgear assemblies, the conduit and wiring connecting such centers, assemblies, or other power sources to mechanical equipment shall conform to Division 16.]





	1.9  SEISMIC RESTRAINTS:  Provide seismic restraints for ductwork and piping in accordance with SMACNA GFSR.  For equipment seismic restraints, comply with Section 15200, "Noise, Vibration [and Seismic] Control."





	1.10  UNDERGROUND STORAGE TANK SYSTEMS FOR HAZARDOUS LIQUID AND MATERIALS:  Obtain construction permit and perform tests and inspection in accordance with the regulations of the state and local jurisdiction.  In case of conflicts in regulations, the local jurisdiction regulations will govern.  Obtain inspection and approval by the state and local jurisdiction in which underground storage tanks for hazardous liquid and materials are installed.





	[1.11  INSTRUCTION TO GOVERNMENT PERSONNEL:  When specified in other sections, furnish the services of competent instructors to give full instruction to the designated Government personnel in the adjustment, operation, and maintenance, including pertinent safety requirements, of the specified equipment or system.  Instructors shall be thoroughly familiar with all parts of the installation and shall be trained in operating theory as well as practical operation and maintenance work.  Instruction shall be given during the first regular work week after the equipment or system has been accepted and turned over to the Government for regular operation.  The number of man�days (8 hours per day) of instruction furnished shall be as specified in the individual section.  When more than 4 man�days of instruction are specified, use approximately half of the time for classroom instruction.  Use other time for instruction with the equipment or system.  When significant changes or modifications in the equipment or system are made under the terms of the contract, provide additional instruction to acquaint the operating personnel with the changes or modifications.]











PART 2 � PRODUCTS





	Not Used.











PART 3   EXECUTION





	3.1  FACTORY PAINTING OF EQUIPMENT:  Factory applied painting of equipment shall be as specified herein, and provided under each section.  Manufacturer's standard factory painting systems may be provided subject to certification that the factory painting system applied will withstand 125 hours in a salt spray fog test, except that equipment located outdoors shall withstand 500 hours in a salt spray fog test.  Salt spray fog test shall be in accordance with ASTM B117.  Immediately after completion of the test, the paint shall show no signs of blistering, wrinkling or cracking; and no loss of adhesion; and the specimen shall show no signs of rust creepage beyond 3.2 mm (0.125 inch) on either side of the scratch mark.  The film thickness of the factory painting system applied on the equipment shall not be less than the film thickness used on the test specimen.  If manufacturer's standard factory painting system is being proposed for use in lieu of the shop painting systems, submit certifications that the manufacturer's standard factory painting system conforms to the heat resistance requirement in addition to other certifications.





	3.2  FIELD PAINTING:  [Not permitted.]  [Conform to Section 09900, "Painting."]





	3.3  PAINTING OF NEW EQUIPMENT:  Equipment painting, factory applied or shop applied, shall be as specified herein, and provided under each individual section.





	3.3.1  Factory Painting Systems:  Manufacturer's standard factory painting systems may be provided subject to certification that the factory painting system applied will withstand 125 hours in a salt�spray fog test, except that equipment located outdoors shall withstand 500 hours in a salt spray fog test.  Salt spray fog test shall be in accordance with ASTM B117.  Immediately after completion of the test, the paint shall show no signs of blistering, wrinkling or cracking; and no loss of adhesion; and the specimen shall show no signs of rust creepage beyond 0.125 inch on either side of the scratch mark.  The film thickness of the factory painting system applied on the equipment shall not be less than the film thickness used on the test specimen.  If manufacturer's standard factory painting system is being proposed for use in lieu of the shop painting systems, certifications that the manufacturer's standard factory painting system conforms to the heat resistance requirement shall be submitted in addition to other certifications.





	3.3.2  Shop Painting Systems for Metal Surfaces:  Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces shall not be painted.  Apply coatings to clean dry surfaces.  Clean the surfaces to remove dust, dirt, rust, oil and grease by wire brushing and solvent degreasing prior to application of paint, except metal surfaces subject to temperatures in excess of 49 degrees centigrade (120 degrees Fahrenheit) shall be cleaned to bare metal.  Where more than one coat of paint is specified, apply the second coat after the preceding coat is thoroughly dry.  Lightly sand damaged painting and retouch before applying the succeeding coat.  Color of finish coat shall be aluminum or light gray.





	3.3.2.1  Temperatures Less Than 49 Degrees C (120 Degrees F):  Immediately after cleaning, the metal surfaces subject to temperatures less than 49 degrees C (120 degrees F) shall receive one coat of pretreatment primer applied to a minimum dry film thickness of 7.6 microns (0.3 mil), one coat of primer applied to a minimum dry film thickness of one mil; and two coats of enamel applied to a minimum dry film thickness of 25.4 microns (one mil) per coat.





	3.3.2.2  Temperatures Between 49 and 204 Degrees C (120 and 400 Degrees F):  Metal surfaces subject to temperatures between 49 and 204 degrees C shall receive two coats of 204 degrees C heat�resisting enamel applied to a total minimum thickness of 50.8 microns (2 mils).





	3.3.2.3   Temperatures Greater Than 204 Degrees C (400 Degrees F):  Metal surfaces subject to temperatures greater than 204 degrees C shall receive two coats of 315 degrees C heat�resisting paint applied to a total minimum dry film thickness of 50.8 microns (2 mils).








	*** END OF SECTION ***
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