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PART 1   GENERAL                                          

1.1
DESCRIPTION

A.
Requirements Included:

1.
The provisions of the General Requirements, Supplementary Requirements, and Division 1 apply to the HVAC work specified in this Division.  

2.
All materials, labor and equipment required to install complete heating, ventilating, and air conditioning work as shown on the drawings and specified herein.

3.
Cooperate with other trades.

1.2
QUALITY ASSURANCE

A.
Codes and Standards:  Comply with the provisions of the following codes, standards and specifications, except where more stringent requirements are shown or specified.

1.
State of Oregon Structural Specialty Code.

2.
State of Oregon Mechanical Specialty Code.

3.
State of Oregon Plumbing Specialty Code.

4.
State of Oregon Energy Efficiency Code.

B.
Seismic Requirements:  Provide seismic restraints in accordance with OSSC Section 1621.  Design restraint systems in accordance with "Seismic Restraint Manual: Guidelines for Mechanical Systems," Second Edition, 1998, SMACNA, or “A Practical Guide to Seismic Restraint” ASHRAE RP-812, 1999.

C.
Field Measurements:  Take prior to preparation of shop drawings and fabrication, where possible.

D.
Permits, Licenses, Fees, and Taxes:  Obtain and pay for all permits, licenses, fees and taxes applicable to this project as required by law.

E.
Field Wiring:  It is the intent of these specifications that all systems shall be complete and operable.  Refer to all drawings and specifications, especially the electrical drawings, to determine voltage, phase, circuit ampacity and number of connections provided.  Provide all necessary field wiring and devices from the point of connection indicated on the electrical drawings. Bring to the attention of the Architect in writing all conflicts, incompatibilities, and/or discrepancies prior to bid.  Provide all field wiring diagrams with each equipment submittal requiring same.

F.
Drawings:  Drawings are diagrammatic and show the general design, arrangement, and extent of the systems.  Do not scale drawings for roughing-in measurements, nor use as shop drawings.  Make field measurements and prepare shop drawings as required.  Coordinate work with shop drawings of other specification divisions.

G.
Concealed Plastic Piping:  No concealed plastic piping inside the building except where allowed by code.

H.
Insulation Thickness and Thermal Performance:  Comply provisions of the State of Oregon Energy Efficiency Code.  Composite (insulation, jacket or facing and adhesives) fire and smoke hazard ratings shall not exceed a flame spread of 25 or smoke development of 50.  Component ratings of accessories (adhesives, mastics, cements, tapes, finishing cloth for fittings) shall be same as requirements above and permanently treated.  No water soluble treatments.

I.
Definitions:  Where piping fluid is not indicated in the following paragraphs, provide similar piping materials for similar fluids (i.e., "make-up water" = "domestic water," "wet stand pipe" = "fire sprinkler pipe").

1.3
SUBMITTALS

A.
Installation Submittals:  Submit all equipment submittals bound together in groups.

B.
Wiring Diagrams:  Submit complete diagrams showing field installed wiring and devices.

C.
Submittal Review:  Comply with the contract documents where deviations, discrepancies, and conflicts between the submittals and the contract documents are discovered prior to or after the review process.

D.
Project Record (As-Installed) Drawings:

1.
Obtain and pay for reproducible drawings from Architect.

2.
Keep Drawings clean, undamaged and up to date.

3.
Accurately depict locations and changes of piping and ductwork and eradicate extraneous information.

4.
Make Drawings available when requested by Architect for his review.

5.
Submit as part of project close-out documents.

E.
Maintenance Manuals:  Submit five (5) sets of Operating and Maintenance Instructions.

1.4
STORAGE AND HANDLING

A.
Delivery:  Deliver to project site with manufacturer's labels intact and legible.  

B.
Handling:  Avoid damage.  

C.
Storage:  Inside protected from weather, dirt and construction dust.  Where necessary to store outside, elevate well above grade and enclose with durable, waterproof wrapping.

1.5
PROJECT CONDITIONS

A.
General:  Provide products which are compatible with other portions of the work and provide products with the proper or correct power and fuel-burning characteristics, and similar adaptations for the project.

B.
Arrangement:  Arrange ductwork and piping parallel with primary lines of the building construction, and with a minimum of 7' overhead clearance in unfinished equipment rooms where possible.  Conceal all piping and ductwork where possible unless indicated otherwise.  Locate operating and control equipment properly to provide easy access, and arrange entire mechanical work with adequate access for operation and maintenance.  Give right-of-way to piping which must slope for drainage.  Set all equipment level or as recommended by manufacturer.

C.
Coordination:  Where several elements of the work must be sequenced and positioned with precision in order to fit into the available space, prepare shop drawings showing the actual physical dimensions (at accurate scale) required for the installation and submit prior to purchase/fabrication/installation of any of the elements involved in the coordination.  

1.6
STANDARDS

A.
General:  Provide all new materials and equipment, identical to apparatus or equipment in successful operation for a minimum of two years.  Provide materials of comparable quality omitted here but necessary to complete the work.  Maximum allowable variation from stated capacities, minus 5% to plus 10% as approved in each case.

B.
Governing Standards:  The following are typical standards generally referenced in these specifications and identified by their acronym.  Federal Specifications (FS), American Society for Testing Materials (ASTM), American National Standards Institute (ANSI), Manufacturers Standardization Society of the Valve and Fitting Industry, Standard Practice (MSS SP-69), Cast Iron Soil Pipe Institute (CISPI) numbers are given.

PART 2   PRODUCTS

2.1
SHEET METAL

A.
Quality Assurance:  Comply with requirements of Chapter 10 of the Oregon State Mechanical Fire and Life Safety Code.  Galvanized steel sheet metal except where otherwise indicated.  Metal gauges, joints and reinforcement in accordance with ASHRAE and SMACNA tables and recommendations.

B.
Acoustical Duct Lining:  Line ducts with 1" thick, Manville "Lina-Coustic," Gustin Bacon "Ultra-Liner," or Owens Corning "Aeroflex" meeting NFPA 90A requirements for maximum flame spread and smoke developed.  Mechanically attach lining to sheet metal duct with Manville Grip Nails or Gramweld welding pins.  Provide fire retardant type adhesive similar to Manville No. 44 adhesive, Benjamin Foster 81-99, Insul-Coustic 22 or 3M equivalent.

C.
Duct Sealing Tapes:  Provide one of the following UL listed ductwork sealing tape systems.

1.
Aluminum bonded to aluminized mylar reinforced with fiberglass mesh backing an elastomeric pressure sensitive adhesive specifically formulated for adhesion to galvanized metal.  Hardcast AFG-1402 or accepted substitute.

2.
Two part sealing system with woven fiber, mineral gypsum impregnated tape and non-flammable adhesive.  Hardcast DT tape and FTA-20 adhesive.

3.
For joints and seams exposed to the weather in lieu of soldering, Hardcast DT tape with RTA-50 adhesive is approved.

4.
At contractor's option, "Ductmate System" by Ductmate Industries, Inc., is approved for making transverse rectangular and round duct joints.  Ward Duct Connectors, Inc., Lockformer TDC or approved.

D.
Manual Volume Dampers: 

1.
Construct of material two gauges heavier than duct in which installed; single plate up to 12" wide; multiple over 12" wide.  Hem both edges 1/2" and flange sides 1/2".  Use Young, Duro-Dyne or approved damper accessories.  

a.
No. 605 bearing set with No. 403 regulator for dampers up to 24" long.

b.
For dampers over 24" long use No. 660 3/8" rod, No. 656 end bearing and No. 403 regulator.

c.
Where damper regulators are not readily accessible, use No. 660 or No. 661 rod extensions and No. 301 and No. 315 concealed damper regulators as required.  

2.
Location of all volume dampers is not necessarily shown on Drawings; minimum required is one in each supply, return or exhaust main and one in each branch.  

2.2
GRILLES, REGISTERS AND DIFFUSERS

A.
Description:  Provide grilles, registers and diffusers as shown on the Drawings.

B.
Finishes:

1.
Steel: Flat white enamel prime coat, factory applied on ceiling diffusers.  Others are to have a baked enamel finish, color as selected by Architect.

2.
Aluminum: Anodized clear finish unless indicated otherwise.

C.
Manufacturers:  Air Devices, Carnes, Krueger, Titus, Metalaire.  Titus model numbers are listed.  Where other manufacturer's products are listed, only that product or an approved substitute for that item shall be provided.

D.
Perforated Face Diffusers:  Perforated snap-in or concealed hinged face plate with internal deflection blades at diffuser neck in steel or extruded aluminum frame and margin to suit the ceiling construction.  Provide with opposed blade volume damper.  Panel size shall be 24" x 24" where lift out tile ceiling system is indicated.  Air Devices "PN," Carnes "SPGC," Krueger Series 6200, Metalaire 7600/7500 series or Titus "PCS."

E.
Ceiling Matched Return and/or Exhaust Register:  To match adjacent ceiling outlets.  Use in spaces containing ceiling diffusers and/or Tee-bar ceilings.  Provide with damper except where dampered plenums are indicated.  Match manufacturer of supply.

F.
Sidewall Air Outlets:  Four-way adjustable air conditioning type with opposed blade volume damper.  Titus 300.

G.
Sidewall or Ceiling Return or Exhaust Register:  Face bars parallel to long dimension on ceiling type and horizontal on wall type; bars set at 35 degrees to 45 degrees, spaced on 0.66" to 0.75" centers; key operated opposed blade volume damper.  Titus 350.

2.3
DUCTWORK INSULATION

A.
Above Grade Interior Ductwork:  Insulate with 1-1/2", one pound density glass fiber blanket with "FSK" (Foil-Skrim-Kraft) jacket.  Wire and duct adhesive as required on fittings.  Manville "Microlite" or approved substitute.

PART 3   EXECUTION

3.1
LAYOUT AND COORDINATION

A.
Site Examination:  Before starting work, carefully examine site and all contract Drawings.  Become thoroughly familiar with conditions governing work on this project.

B.
Utility Locations:  The location of all utilities, wires, conduits, pipes, ducts, or other service facilities are shown in a general way only on the Drawings and are taken from existing public records.  

C.
Discrepancies:  Any error, conflict or discrepancy in Plans, Specifications and/or existing conditions shall be reported immediately.  Do not proceed with any questionable items of work until clarification of same has been made.  Should rearrangement or re-routing of ducts or piping be necessary, provide for approval the simplest layout possible for that particular portion of the work.

D.
Utility Connections:  Make utility and equipment connections and install distribution piping as shown on the Drawings and specified herein.  Verify size, location, depth, elevation and arrangement of connection points before bidding or starting work.

3.2
CONTINUITY OF EXISTING SERVICES

A.
Existing water, power, heat, ventilation, air conditioning and other services shall remain in service during new construction work.  Coordinate any interruption of these services with the Owner's representative a minimum of twenty-four (24) hours in advance.  Arrange work to minimize number and extent of all interruptions.

B.
Protect from damage active utilities existing and evident by reasonable inspection of the site whether shown or not on the Drawings.  Protect, relocate or abandon utilities encountered in the work which are not shown on the Drawings or evident by inspection of the work as directed by the Architect.  Maintain continuity of all utility services to existing buildings. 

3.3
EQUIPMENT REMOVAL

A.
All removed mechanical equipment is the property of the Contractor unless indicated otherwise.  Disconnect and remove all such equipment from the project property.  Cap all piping in walls, below floors, and/or above ceilings in finished rooms.  

B.
Disable electrical circuits by disconnection of both ends and make safe with wire nuts or other approved methods.  Remove wire and conduit to concealed locations.

C.
Where equipment is to be reused, reconnect piping, wiring and/or controls to allow this equipment to function as it had prior to this renovation unless indicated otherwise.

3.4
MECHANICAL EQUIPMENT WIRING 

A.
Provide all mechanical equipment motors, automatic temperature, limit, float and similar control devices required, with wiring complete from power source indicated on Electrical Drawings.  

B.
Provide properly rated motor overload and undervoltage protection and all manual or automatic motor operating devices for all mechanical equipment.  

C.
Equipment and systems shown on the Drawings and/or specified, are based upon requirements of specific manufacturers which are intended as somewhat typical of several makes which may be accepted.  Provide all field wiring and/or devices necessary for a complete and operable system including controls for the actual selected equipment/system.

D.
Provide all starters for mechanical motors.

3.5
INSTALLATION

A.
Locating and Positioning Equipment:  Observe all Codes and Regulations and good common practice in locating and installing mechanical equipment and material so that completed installation presents the least possible hazard.  Maintain adequate clearances for repair and service to all equipment.  Installation of any equipment with less than minimum clearances shall not be accepted.

B.
Anchorage:  Anchor and/or brace all mechanical equipment, piping and ductwork to resist displacement due to seismic action, include snubbers on equipment mounted on spring isolators.

C.
Drip Pans:  Provide drip pans under all piping routed directly above electrical (or electronic) work which is sensitive to moisture of sufficient size to protect electrical work from drippage.

D.
Access Panels:  Provide access panels with proper backing reinforcement for all equipment, fire and smoke dampers, dielectric unions and valves requiring service and installed above ceilings, behind walls, or in furring, complete with correct frame for type of building construction involved.  Exact size, number and location of access panels are not necessarily shown on Drawings.

E.
Adjusting:  Adjust and calibrate all automatic mechanical equipment, mixing valves, flush valves, float devices, etc.  Adjust flow rates at each piece of equipment or fixture.

F.
Mechanical System Identification:

1.
Piping System:  Indicate each pipe system by its generic name (abbreviated) as shown/scheduled/specified; except vent and drainage piping.  Include arrows to show direction of flow and "Electric Traced" signs to identify heat cable wrapped piping.

2.
Valve Identification:  Tag all valves with brass disc and chain.  Valve charts shall indicate valve number, size, location, function and normal position.  

3.
Equipment:  Provide engraved plastic-laminate signs at locations of major equipment units, primary control devices, emergency equipment dangerous elements of the mechanical work and similar places.  Comply with recognized industry standards for color and design.

4.
Operation Tags:  Where needed for proper and adequate information on operation and maintenance of mechanical systems, provide tags of plasticized card stock.

G.
Concrete Work:  Coordinate with other work, particularly other concrete work and accessories.  

3.6
PROTECTION

A.
Protect all work and materials against loss or damage.  Close all pipe openings with caps or plugs.  At final completion, thoroughly clean and deliver all work and equipment in an unblemished new condition.  Keep all motors and bearings in watertight and dust proof covers during entire course of installation.  

3.7
CUTTING AND PATCHING

A.
Comply with the requirements of Division 1 for the cutting and patching of other work to accommodate the installation of mechanical work.  Do all necessary cutting and patching of existing building and yard surfaces required for completion of the mechanical work.  Patch to match finish and color of adjacent surfaces.  Coordinate work in remodel and new areas to avoid cutting of new finished surfaces.

3.8
UTILITY SERVICE

A.
Utility Connections: Complete installation.  Contact local serving utilities to determine conditions involved and make or arrange to have connection made at the proper time and pay all costs involved.

3.9
INSTALLATION OF GRILLES, REGISTERS AND DIFFUSERS 

A.
Size and air handling characteristics shall be as shown on the Drawings.

B.
Locate, arrange, and install grilles, registers and diffusers as shown on the Drawings.  Locate registers in tee-bar ceilings with diffusers centered on the tile unless indicated otherwise.

3.10
DUCTWORK INSTALLATION

A.
Support:  Install ductwork with 1" wide cradle hangers not more than 8' c/c; attach to available building construction as per good practices for materials involved.

B.
Fan and Air Handling Unit Flexible Connections:  Install neoprene impregnated fiberglass connections in ductwork at all rotating equipment.  Ventglass, Duro-Dyne or approved.

C.
Elbows and Fittings: Construct elbows with throat radius equal to duct width in plane of turn or make them square and provide double wall, air foil turning vanes.

D.
Fittings: Make transitions and take-offs as shown on Drawings.  Provide volume dampers and splitter dampers as indicated on Drawings and as specified.

E.
Acoustical Duct Lining:  Acoustically line all outside air ducts and plenums, all fan unit intake and discharge plenums, all ductwork indicated as lined on the Drawings, all sheet metal ductwork specified as insulated, where exposed to view or subject to damage in areas such as mechanical rooms, and at the Contractor's option, all insulated ductwork specified 

F.
Manual Volume Dampers:  Location of all volume dampers are not necessarily shown on the Drawings.  Provide a minimum of one volume damper in each supply, return or exhaust branch.  Install dampers in fiberglass ductwork (where fiberglass ductwork is allowed) with galvanized sheet metal sleeves of sheet metal gauges required for metal duct systems of the same dimensions.

3.11
DUCTWORK INSULATION

A.
Ductwork:  Insulate as follows:

1.
All supply ducts with cooling.

2.
All supply and return ducts in systems routed in unheated spaces or exposed to the outside conditions.  

B.
Internally Lined Ductwork:  No exterior insulation required where ducts are internally lined.  Carefully lap the ends of the exterior insulation a minimum of 6" past the interior insulation unless otherwise shown.  Seal the end of vapor barrier jacket to the duct with mastic where the vapor barrier is required.

C.
Fittings:  Wire and duct adhesive as required.  To prevent sagging on all rectangular or square ducts over 24" wide, install Gramweld or equal welding pins on the bottom.  Maximum spacing 18" on center in both directions.  

D.
Installation:  Applied with butt joints, all seams sealed with vapor seal mastic or taped with 2" wide vapor-proof pressure sensitive tape.  Seal all penetrations with vapor barrier adhesive.  

3.12
TEST

A.
General: 

1.
Minimum duration of two hours or longer, as directed for all tests.  Furnish report of test observation signed by qualified inspector.  Make all tests before applying insulation, backfilling, or otherwise concealing piping or connecting fixtures or equipment.  Where part of the system must be tested to avoid concealment before the entire system is complete, test that portion separately, same as for entire system.  

2.
Provide all necessary temporary equipment for testing, including pump and gauges.  Remove control devices before testing and do not use piping system valves to isolate sections where test pressure exceeds valve pressure rating.  Fill each section with water and pressurize for the indicated pressure and time.  

3.
Observe each test section for leakage at end of test period.  Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.  

B.
Repair:  

1.
Repair piping systems sections which fail the required piping test by disassembly and re-installation, using new materials to the extent required to overcome leakage.  Do not use chemical stop-leak compounds, solder, mastics, or other temporary repair methods.  

2.
Drain test water from piping systems after testing and repair work has been completed.

C.
Natural Gas Piping:  One half-hour minimum air at 60 psig for 2 psig gas, and 15 minutes at 10 psig for 7" water gauge natural gas or as approved and certified by serving utility.

3.13
MECHANICAL PAINTING

A.
Minimum Requirements:  All mechanical equipment, piping, insulation, etc., exposed in finished areas, storage rooms and other locations except mechanical equipment rooms will be painted.  Apply one coat flat black paint to ductwork visible behind diffusers and grilles.

3.14
BALANCING

A.
Balancing of the Heating, Ventilating and Air Conditioning systems shall be done by a firm established in the State of Oregon providing this service and shall have the Architect's approval.

B.
Provide the following minimum data:

1.
HVAC unit nameplate data, CFM, entering and leaving air on both heating and cooling, electrical power consumption data, etc.

2.
Grille, register and diffuser CFM.

3.15
CLEANING

A.
Remove construction protection, tags and labels and thoroughly clean all equipment just prior to building acceptance.

B.
General:  Clean all dirt and construction dust and debris from all mechanical piping systems and leave in a new condition.  Touch up paint where necessary.

C.
Gas Piping:  Blow clear of debris with nitrogen or oil free air.  Clean all low point strainers and pockets.

3.16
MECHANICAL WORK CLOSEOUT 

A.
Refer to the Division 1 sections for general closeout requirements.  Calibrate all equipment requiring same.

END OF SECTION
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