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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
All labor, materials, tools, and services for a complete installation of equipment and system contained in the Contract Documents.

B.
Principal features of the work, included are:

1.
Heating, ventilating, air conditioning systems, controls and mechanical systems insulation.

2.
Intake hoods, relief hoods, supply fans, and return fans furnished and set by mechanical contractor.

3.
Electrical starters for all mechanical equipment, and disconnects as noted in the Contract Documents.

4.
Plumbing system and related piping insulation.

5.
Steam system.

6.
Refrigerant piping, connections, refrigerant and refrigerant charges, and start-up of remote condensers to coolers and freezers in building, in coordination with and/or under supervision of supplier.

7.
Plumbing interface with site utilities.

8.
Rough-in installation and connection of services to Owner Furnished/Contractor Installed equipment listed in Owner Furnished/Contractor Installed Equipment Brochure.
9.
Low voltage (less than 120 volts) control wiring.

10.
Identifying and marking (by stenciling and name plates) piping systems painted under other divisions.

11.
Excavating and backfilling for mechanical work.

12.
Furnish anchor bolts, sleeves, supports and similar items to be built into concrete and masonry.

13.
Testing and balance of mechanical systems and correcting deficiencies.

14.
Louvers and screens shown on mechanical drawings.

15.
Counter flashing of penetrations of roofs by mechanical work.

16.
Preparation and submittal of maintenance manuals, shop drawings, product data, and samples.

17.
Maintaining a record set of blueline prints and marking them to indicate locations of concealed items, and deviations made to suit conditions and production of mechanical as-built (record) drawings.

18.
Seismic bracing and anchoring equipment, sheet metal ducts, and piping systems.

19.
Furnish required air filtering equipment including one complete spare fill for each filter for owner’s future use.

1.02

RELATED WORK

A.
Cutting and Patching.

B.
Storage and Protection.

C.
Project Record Documents.
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D.
Utilities Excavating and Backfilling.

E.
Concrete Foundations and Equipment Pads.

F.
Rough Carpentry. (Wood blocking in walls required for attaching mechanical items.)

G.
Flashing and Sheet Metal. (Flashing for mechanical items penetrating walls and roof.)

H.
Painting. (Painting of pipe).

I.
Electrical Power, Connections and Interlocks and Control Wiring (120 volt and above).

1.03

LOCAL CONDITIONS

A.
Conform to local conditions. Coordinate with local utilities on size of utility services, and pay all fees required for such service.

B.
Contractor must have a current City and State License. Copies of all required permits must be forwarded to the Planning and Construction Department.

1.04

INTENT

A.
The Contract Documents form a guide for a complete mechanical installation. Where an item is reasonably necessary but not specifically mentioned, such as duct hangers or transitions, piping offsets, drains, etc., for a complete system, provide same without additional cost to Owner.

B.
Mechanical layouts indicated on drawings are diagrammatical only. Exact locations of ducts, pipes, and equipment shall be governed by the drawings of related trades, and applicable design codes and regulations. Architect/Designer or Owner reserves the right to make reasonable changes in location of mechanical equipment and appurtenances.

1.05

DEVIATIONS

A.
No deviations from specifications and drawings shall be made without full knowledge and written consent of Architect/Designer, or Construction Services.

B.
Should contractor find during progress of work, that in their judgment, existing conditions make modification of any particular requirements desirable they shall report such item promptly to the Architect/Designer, or Construction Services for decision or instructions.

1.06

QUALITY ASSURANCE

A.
Comply with applicable local, state and federal codes.

B.
Comply with applicable requirements of recognized industry associations which promulgate standards for the various trades.

C.
Employ only qualified journeymen for this work. Employ competent, qualified mechanics to supervise the work.
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1.07

CODES AND STANDARDS

A.
Perform work specified in accordance with codes and standards listed below, and such standards that may be specified in other sections. When these specifications are more stringent, they take precedence. In case of conflict, obtain a decision from the Architect/Designer.

1.
NFPA 13:  Sprinkler System Installation.

2.
NFPA 14:  Standpipe and Hose Systems.

3.
NFPA 20:  Centrifugal Fire Pumps.

4.
NFPA 54:  National Fuel and Gas Code.

5.
NFPA 90A:  Air Conditioning and Ventilation Systems.

6.
NFPA 101:  Life Safety Code.

7.
Applicable State Building and Trade Codes.

8.
ANSI Handicapped Code-A117.1.

9.
Applicable State Administrative and Energy Codes.

10.
Applicable City Mechanical and Plumbing Codes of Regulations.

11.
ANSI:  American National Standards Institute.

12.
ARI:  American Refrigeration Institute.

13.
ASHRAE:  American Society of Heating Refrigerating and Air Conditioning.

14.
ASME:  American Society of Mechanical Engineers.

15.
ASTM:  American Society for Testing and Materials.

16.
AWWA:  American Water Works Association.

17.
SBC:  Standard Building Code, with Mechanical and Plumbing Codes.

18.
MSS:  Manufacturer's Standardization Society of the Valve and Fitting Industry.

19.
NEMA:  National Electrical Manufacturers' Association.

20.
NFPA:  National Fire Protection Association.

21.
SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association.

22.
UL:  Underwriters' Laboratories, Inc.

23.
AGA:  American Gas Association

24.
FM:  Association of Factory Mutual Fire Insurance Company

25.
NSF:  National Sanitation Foundation

26.
PDI:  Plumbing Drainage Institute

27.
NEC:  National Electrical Code

28.
PFMA:  Power Fan Manufacturer’s Association

29.
Tennessee Energy Code

30.
TOSHA:  Tennessee Occupational Safety & Health Act

1.08

COORDINATION OF WORK

A.
Visit site and be informed of conditions under which work must be performed. No subsequent allowance will be made because of error or failure to obtain necessary information to completely estimate and perform all work involved.

B.
Carefully examine specifications and drawings to be thoroughly familiar with items which require plumbing or HVAC connections and coordination.
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C.
Notify other tradesmen of any deviations or special conditions necessary for installation of work. Resolve interferences between work of various contractors prior to installation. If necessary, remove and properly reinstall without additional cost to the Owner, work not 

installed in accordance with specifications and drawings and without proper coordination. Architect/Designer shall be the mediating authority in deviation and conflict disputes arising on the project.

D.
Provide "right-of-way" to piping which must slope for drainage.

E.
If applicable, advise masonry contractor to leave proper chases and openings. Place outlets, anchors, sleeves, and supports prior to pouring concrete or installation of masonry work. Should Contractor neglect doing this, any cutting and/or patching required to be done at this Contractor's expense.

1.09

SUBMITTALS

A.
Contractor must submit and obtain approval of submittals prior to work starting.

B.
Clearly indicate any and all deviations from Contract Documents on all submitted materials.

C.
Shop Drawings:  Submit seven copies of shop drawings at not less than 1/4" = 1 foot scale, including:

1.
Automatic temperature control system.

2.
Concrete pads and foundations including anchor bolt and sleeve locations (for information only - not for approval).

3.
Layouts for mechanical rooms and air handling rooms, including (where applicable);

a)
Locations and dimensions of equipment foundations and pads required.

b)
Locations and dimensions of equipment and apparatus (with locations of electrical control panels and starters indicated) and service and coil pull areas.

c)
Dimensioned floor drain locations.

d)
Locations of wall mounted equipment.

e)
Trench locations and sizes.

f)
Sleeve locations in mechanical rooms and equipment rooms.

g)
AHU (fans) and duct layouts in AHU equipment rooms.

D.
Equipment Certifications:  Submit seven copies of manufacturers brochures including:

1.
Complete descriptions, including dimensional and weight data. Clearly indicate furnished options on submittal sheets.

2.
Illustrations.

3.
Specification data of materials.

4.
Performance specifications of proposed equipment at specified design conditions.

5.
Seismic force certification from each equipment manufacturer.
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1.10

OPERATING AND MAINTENANCE MANUALS

A.
Three sets of the following data are required:

1.
Operating and maintenance instructions.

2.
Spare parts lists.

3.
Copies of approved submittal data.

4.
Equipment warranties.

5.
Copy of Test and Balance Report.

B.
Arrange each set of data in an orderly way, and bind each set in a separate three-ring, hard cover binder.

C.
At completion of work, deliver one complete set to the Owner's Representative.

1.11

DELIVERY AND STORAGE

A.
Use care in loading, transport, unloading, and storage to keep items from being damaged.

B.
Store items in a clean, dry place, and protect from damage.

1.12

RECORD DRAWINGS

A.
Keep a record set of blueline prints at the job site exclusively for recording deviations from those drawings which are necessary because of job conditions. Record locations and depths of buried and concealed piping by indicating top depths of buried piping and the distances from fixed, easily identifiable objects such as building walls. Where pipes are concealed in walls, indicate distances off of building corners or other building features not likely to be disturbed by future alterations. Mark deviations in colored pencils so that work of various systems can be easily identified. Deliver this set to the Construction Services upon completion. 
PART 2 - PRODUCTS

2.01

MATERIALS AND EQUIPMENT

A.
Reasonable requests for substitution or additions to "approved equals" will be considered, but the Architect/Designer/Engineer will be the sole judge of acceptability of items proposed as substitutes.

B.
Materials and equipment used in carrying out these specifications to be of domestic manufacture.

C.
Where substitutions are desired, comply with the requirements of other sections.
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PART 3 - EXECUTION

3.01

LOCATIONS

A.
Mechanical layouts indicted on drawings are diagrammatical. Exact locations of ducts, pipes, and equipment may vary because of conflicts with work of other trades. Work out conflicts where relocations will not affect operation or appearance of systems. Where conflicts cannot be worked out between trades, Architect/Designer will decide. Architect/Designer reserves the right to make reasonable changes in locations without additional cost to Owner.

B.
Locate equipment requiring periodic servicing so that it is readily accessible. Don't back up service sides to walls, nor place them too close to other equipment in a way which makes service impractical.

3.02

UTILITIES EXCAVATING AND BACKFILLING

A.
Perform trenching, excavating, backfilling for mechanical work as set forth below.

B.
Perform work necessary for installation of mechanical/plumbing utilities.

C.
Depth of excavation to provide a minimum of 3' above top of pipe. Excavation to be carried to a depth of at least 6" below bottom of pipe elevation. Fill below pipe (6"), around pipe, and a minimum of 12" above pipe with sand or Class "B" crushed stone tamped firm and even. Separate topsoil during excavation. Final layer of dirt (12" minimum) to be topsoil. Trenches to be at least 18" wider than pipe with batterboards placed every 25'. Backfilling shall be done to exclude use of rock or stone above sand or Class "B" crushed stone.

D.
Excavations in excess of 5' depth must have approved grading and shoring system.

E.
Concrete where required for thrust blocks, pipe system encasement, equipment bases, etc. for Division 15, provide 3000 psi concrete.

3.03

CUTTING AND PATCHING

A.
Repair or replace routine damage caused by cutting in performance of contract.

B.
Correct unnecessary damage caused due to installation of mechanical work.

C.
Perform repairs with materials which match existing. Repair materials shall be installed that meets or exceed design and installation criteria used to install original materials. 

3.04

COUNTERFLASHING

A.
Counter flash ducts, pipes, etc., where penetration of roofs and outside walls occur.

3.05

CONNECTION TO EQUIPMENT FURNISHED BY OWNER (OTHERS)

A.
Connect or install equipment shown on mechanical drawings that requires plumbing and/or mechanical hookups.

B.
Rough-in piping and connect equipment.

C.
Provide piping, shutoff valves, unions, etc., required for a complete installation. In addition, provide steam strainers, steam traps, and line size strainers in steam lines.
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D.
Operating valves and controls will be provided as an integral part of Owner furnished equipment.

E.
Rough-in of utilities which conflict with approved shop drawings must be changed at no expense to the Owner.

3.06

SERVICE OF SYSTEMS

A.
If equipment is placed in service prior to acceptance of the project by Owner, operate equipment strictly in accordance with manufacturer's instruction.

1.
Employ competent, qualified personnel in operation of equipment.

2.
Provide for proper operation and cleanliness.

3.
Where water gauges indicate a necessity, install new filters. Clean strainers in systems before turning them over to Owner.

4.
If Architect/Designer direct it, open up equipment for inspections, close equipment, and operate equipment in his presence for as long as he determines it is necessary.

B.
Lubricate equipment and perform such other maintenance as required to place it in first class operating condition.

3.07

ACCEPTANCE OF SYSTEMS

A.
Complete the following before requesting a final inspection:

1.
Work required under this division of specifications except as permitted.

2.
Final inspection shall not take place until test and balance report is delivered to Architect/Designer and that testing and balancing is complete.

3.
Control System checkout.

4.
Furnish required operating instructions, wiring diagrams, and pneumatic or electric "project record documents" control diagrams.

B.
Certify in writing the following has been completed prior to final inspection:

1.
Owning and Operating Manuals have been delivered to Owner's Representative.

2.
Any certifications required by individual sections of these specifications have been delivered to Construction Services.

3.
Record Drawings delivered to Construction Services.

3.08

GUARANTEE, WARRANTY AND SERVICE

A.
Upon final acceptance of work, Owner will assume responsibility of supervision, operating and maintaining equipment. Owner will lubricate motors and other operating components, clean strainers, make minor adjustments for proper operating conditions, and report defective materials or workmanship to Contractor. Owner will make emergency repairs only if Contractor is unavailable, and such repairs shall in no case void a warranty or guarantee.

B.
During the warranty period (one year after date of Lien Release), Contractor and/or supplier shall replace defective parts, materials and correct defective workmanship without delay.
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C.
For equipment or defective workmanship critical to operations, the contractor/supplier is expected to normally perform warranty work within 24 hours after notice from the Owner. Should it be impractical for contractor/supplier to comply with this limit, Owner should be made aware of delay and other appropriate arrangements worked out with the Owner to maintain necessary operational capability.

D.
For equipment not critical to building operations, warranty work shall be performed as soon as possible, normally within five (5) working days. Should availability of repair parts or equipment make the foregoing time limit impractical, the Owner shall be notified of circumstances and expected correction date.

E.
The Contractor shall replace, or make good, any defect due to faulty workmanship or material which develop within the warranty period at no cost of Owner. This guarantee shall cover both material and labor and shall include: 1.) refrigerant and oil replacement, 2.) any adjustments or service required and 3.) any necessary adjustments in system control setpoints when required, but no filter maintenance. The Contractor is responsible to replace work found not in conformance with the contract at any time during the life of the installation. Replacement of non conforming work is not subject to the one year warranty limitation.

F.
CERTIFICATE:  Prior to completion and final acceptance of the facility, furnish to the Engineer certification that the mechanical systems have been tested and that the installation and performance of those systems conform to the Contract Documents.

G.
See other sections for additional warranty requirements.

3.09

ACCESS PANELS

A.
Provide access panels, or doors, at concealed dampers, valves, shock absorbers, vents, traps, trap primers, inspection points, etc. and where noted. Panels shall be galvanized steel, 16 gauge, 14 gauge door with mounting accessories, spring hinges, screwdriver operated lock, and prime coat paint. Milcor “A” for acoustic tile, “M” for exposed masonry, “K” for plaster finishes, stainless steel for ceramic or glazed structural tile. Where ceiling is “lift out” construction, ceiling access panels are not required. Panels shall be 18”x18” or larger, as required for service intended.

B.
Access doors giving access to “live” electrical gear shall have switch to cut off power when opened.

C.
Access panels in fire rated construction shall have a UL label, Class B rating.

3.10
ROOF MOUNTED EQUIPMENT:  All roof mounted equipment shall be furnished with a roof curb designed for flashing to roof and so designed to meet roof slope and make equipment level. Roof curbs shall be designed for Seismic Zone 2 and have an “R” rating from the state of California.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Contractor shall furnish all labor, materials, tools, and services required to test and balance mechanical systems.

B.
Contractor shall retain the services of a qualified, independent testing and balancing agency for purposes of balancing mechanical systems.

C.
Test and Balance Contractor shall be a completely independent entity and a member of Associated Air Balance Council (AABC). Test and balance shall be performed by procedures outlined by AABC, NEBB or SMACNA Standards.

D.
Instrumentation, Total System Balance, Test and Balance technicians shall be full time employees of the selected balancing agency. Senior technicians shall have a minimum of five (5) years field experience and related formal training. The ratio of senior technicians to apprentice/associate technicians shall not be less than one to one.
1.02

SUBMITTALS

A.
Provide certification of membership of contractor in required to test and balance mechanical systems.

B.
Perform review of contract documentation within 30 days of contract award for conditions which would hinder balancing and notify the Architect/Designer/Engineer in writing of these conditions.

C.
Submit copies of the Test and Balance Report to Architect/Designer/Engineer in accordance with Section 01340.

D.
Submit three copies of the Test and Balance Report to the local authority having jurisdiction.

1.03

RELATED WORK

A.
Cleaning and Start-Up.

B.
Piping - Pressure testing of piping.

1.04

OPPOSED SEASON TESTING

A.
The initial test and balance shall be performed under either heating or cooling season. The test and balance procedure shall be repeated for the opposing season.

PART 2 - PRODUCTS

Not Used
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PART 3 - EXECUTION

3.01

TESTING AND BALANCING GENERAL REQUIREMENTS

A.
AHU Control System Testing:

1.
Check temperature controls for proper calibration and setpoint.

2.
Check economizer controls for proper damper operation and control calibration (outside air conditions may preclude actual calibration test).

3.
Check and test for calibration the supply/return volumetric system for variable volume system control.

4.
Check static pressure control, under maximum and minimum conditions, for proper operation.

B.
Thermostats and Controller Testing:

1.
Check for proper control of valves, terminal units, exhaust fans, etc.

2.
Set at design setpoint.

C.
Thermostat Calibration:

1.
Measure and record dry and wet bulb temperatures at each thermostat.

2.
Note any thermostat which is not controlling within plus/minus 1.5 degree F.

D.
Control Temperature Readouts:

1.
Test actual temperature next to sensing bulb (if possible) and compare to read-out gage.

2.
Report any gage out of calibration.

3.02

TESTING AND BALANCING AIR SYSTEMS

A.
Medium and high pressure duct systems shall be pressure tested in accordance with SMACNA Guidelines. Seal all joints and seams, repair or replace duct sections to eliminate audible duct leakage with the duct system pressurized to 150% of design duct static pressure. In no case shall total leakage exceed (1) one percent of design airflow. Testing shall be completed and certification of testing submitted to and approved by Architect/Designer/Engineer before insulation or concealment is started.

B.
Supply Air:

1.
Fans checked for rotation, amperage, static pressure, etc.

2.
VAV and FPVAV boxes set to maximum, minimum and outlets balanced to design within 10%.

3.
CV boxes set and balanced to within 10%.

4.
Total supply pitot tube traverse and adjustment of fan speed to produce design cfm while maintaining minimum system static pressure for proper box operation. This procedure maintains required air quantities and minimum energy consumption.

C.
Return Air:

1.
Fans checked for rotation, amperage, static pressure, etc.

2.
With supply system in the maximum mode, proportion return inlets.

3.
With supply system in the maximum mode, traverse and adjust return fan to produce design cfm while maintaining minimum system static pressure.

D.
Outside Air:

1.
With supply system in the maximum mode, adjust minimum outside air damper to design.

SECTION 2
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2.
After completion, take total unit static profile and record all final statics, amperages, rpm, cfm, etc.

3.
Repeat procedure for outside air damper set for maximum design flow.

E.
Exhaust Air:

1.
Fans checked for rotation, amperage, rpm, etc.

2.
Perform pitot tube traverse, and proportion branch lines on exhaust systems and hooded fans, where possible.

3.
Proportion exhaust inlets.

4.
Adjust fan speed to achieve design cfm at minimum system static pressure.

5.
Recheck exhaust inlet balance after final fan adjustment.

F.
FPVAV/VAV/CV/ Terminal Units:

1.
Adjust and verify scheduled minimum and maximum air flow delivery at appropriate thermostat settings.

G.
Ventilation and Pressurization Verifications:

1.
Balance each supply, return and exhaust air outlet within 10% of design.

2.
Check and/or adjust pressure relationships so that each positive pressure and each negative pressure area is at least 10% positive or negative as appropriate, unless shown otherwise on the drawings.

3.03

TESTING AND BALANCING WATER SYSTEMS

A.
Chilled Water:

1.
Check system for cleanliness.

2.
With all chilled water valves calling for full cool, set and record pump head.

3.
If main flow measuring device is available, record total flow.

4.
Test and set pressure drops to submittal specifications on all cooling coils. If flow measuring stations are installed, the measuring station shall take precedence over the pressure drops for flow determination. Record all final results.

5.
Verify that piping risers and coils are properly vented.

6.
Verify removal of pump start up strainer and replacement with operating strainer or existence of suction diffuser.

B.
Hot Water:

1.
Check system for cleanliness.

2.
With all hot water coils (including VAV box reheat coils) calling for full heat, set and record pump head.

3.
If main flow measuring device is available, record total flow.

4.
Measure and set distribution flow stations, record final settings.

5.
Test and record pressure drops through heat exchangers.

6.
Test and set pressure drops to submittal specifications on all air handling units and preheat coils. If flow measuring stations are installed, the measuring station shall take precedence over the pressure drops for flow determination. Record all results.

7.
Verify that piping risers and coils are properly vented.

8.
Verify removal of pump start up strainer and replacement with operating strainer or existence of suction diffuser.
SECTION 2
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C.
Condenser Water:

1.
With strainers clean and all valves wide open, set pump head.

2.
Reset pump head if necessary, and record final results.

D.
Cooling Coils:

1.
Measure entering and leaving dry and wet bulb air temperatures with glass stem, mercury thermometers accurate to 1/4 degree F.

2.
Measure entering and leaving water temperature with glass stem, mercury thermometers if thermometer wells are installed. If P.T. plugs are installed, use a bi-metal thermometer which reads in 1 degree F increments and use the same thermometer for both supply and return water temperature measurements.

3.
Readjust flow through coil until heat transfer test indicates proper gpm. (Heat transfer test takes precedence over coil pressure drop.)

4.
Record final dry bulb and wet bulb temperature, BTUH and GPM.

5.
Convert actual text condition to design entering temperatures to insure design coil capacities at design temperatures. (Winger test may have entering temperatures too extreme to accurately convert to design summer loads. Under these conditions, capacity test to be performed during opposed season testing.)

E.
Heating Coils (Air Handling Unit and Preheat Only):

1.
Measure entering and leaving dry bulb temperature with glass stem, mercury thermometers accurate to 1/2 degree F.

2.
Measure entering and leaving water temperature with glass stem mercury thermometers accurate to 1 degree F, if thermometer wells are provided. If P.T. plugs are installed, use a bi-metal thermometer accurate to 2 degrees F.

3.
Compute BTUH and GPM from heat transfer test.

4.
Readjust flow through coil until heat transfer test indicates proper GPM. (Heat transfer test takes precedence over coil pressure drop.)

5.
Record final temperatures, BTUH and GPM.

6.
Convert actual test conditions to design entering temperatures to insure design coil capacities at design temperatures. (Summer temperatures may have entering temperatures too extreme to accurately convert to winter loads.)

F.
Terminal Unit Heating Coils:

1.
Measure entering and leaving air temperatures. Bi-metal thermometers with 1 degree F accuracy can be used.

2.
Compute BTUH at minimum cfm through box and compare to design BTUH.

3.
Compute BTUH at maximum cfm for VAV terminal units and at design cfm for CV terminal units.

G.
Convertors:

1.
Record entering and leaving water temperature at maximum gpm. Bi-metal thermometers with one (1) degree F accuracy can be used.

2.
Record gpm at time of test.

3.
Record entering steam pressure at time of test.

4.
Compute BTU/HR at design gpm. Record BTUH value and compare to scheduled value.
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3.04

TESTING AND BALANCING REPORT

A.
The Contractor shall submit to the Architect/Designer/Engineer six (6) copies of a typed, written report to include the following:

1.
A statement that all systems have been tested, checked out, balanced and are operating properly.

2.
A statement that all filters and strainers have been replaced.

3.
Air-side temperature and other readings for each A/C unit, including:

a)
Outside Air Temp (DB/WB).

b)
Return Air Temp (DB/WB).

c)
Mixed Air Temp (DB/WB).

d)
Supply Air Temp (DB/WB).

e)
Fan RPM.

f)
Total Static Pressure

g)
Pressure Drop Across Components.

h)
Motor Voltage and Amps.

i)
DFM at each Supply, Return and Exhaust outlet.

4.
Entering and leaving pressures, measured with the same calibrated gauge on the following equipment:

a)
Chilled water and hot water coils in A/C units.

b)
Converters.

c)
Pumps

5.
Entering and leaving temperatures, measured with the same calibrated thermometer, on the following equipment:

a)
Chilled and hot water coils in A/C units.

6.
GPM for equipment listed in item 3.

7.
Actual volts and amps, nameplate volts and amps on motors.

8.
Flow rates as recorded on permanent main system flow meters, if any. 

B.
All reports by the Contractor shall include both the date of the test and the names of all persons performing and witnessing the tests.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
The contractor shall provide and/or construct all materials, ductwork, joints, transformations, splitters, dampers, access doors, etc., as set forth in these specifications.

B.
Low pressure ductwork refers to system operating up to 2.00 w.g. total static pressure with velocities up to 2000 FPM.

C.
Medium pressure ductwork refers to systems operating greater than low pressure as listed above but less than 6" static pressure.

1.02

QUALITY CONTROL AND REGULATORY STANDARDS

A.
SMACNA Manual:  Sheet Metal Tradesman to have access to latest edition of "Sheet Metal Construction for Ventilating and Air Conditioning Systems". Manual is referred to in specifications for required construction methods and details.

B.
Materials used as sealers, liners, pre-insulated jackets and flexible ducts shall comply with a flame spread rating of 25 or less and a smoke developed rating of not over 50.

1.03

SUBMITTALS AND SHOP DRAWINGS

A.
Submit material/product data to Owner as per Section 01340.

B.
Shop Drawings:  Contractor to submit to Owner for approval complete sheet metal shop drawings. No installation shall proceed without Owner stamped approval of shop drawings. Submittal to reflect space requirements coordinated with other trades such as Electrical, Plumbing, Mechanical and Structural. Prior to submission to Owner, shop drawings to have stamped approval of all trades to substantiate adequate coordination as to space, accessibility and to insure no conflict exists between Contractors.

PART 2 - PRODUCTS

2.01

MATERIAL

A.
Follow SMC standards when that code requires heavier gauge or reinforcement.

B.
Sheet metal angles, bar slips, hangers, and straps: Galvanized steel.

C.
Screws:  Cadmium plated.

D.
Joint Sealers:  Mineral impregnated woven fiber tape and plastic type activator/adhesive manufactured by Hardcast, Inc., 3M or approved equal.
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2.02

LOW PRESSURE FABRICATION REQUIREMENTS

A.
Provide rectangular or round duct where required on drawings of prime quality steel sheets, thickness as required by the following schedule of gauges and reinforcement when fabricating low pressure ductwork (large duct size governs the duct and complete joint).


Max. Duct


  

Bar  

Bar


Dimension


Duct

Slip

Slip


Slip


  Inches 


Gauge
Gauge
Size

Reinforcement

Up thru 18


24

24

--


--


19-30



24

24

1


No


31-42



22

22

1


No


43-54



22

22

1-1/2

1-3/8 x 1/8












Band Iron


55-60



20

20

1-1/2

1-3/8 x 1/8












Band Iron


61-84



20

20

1-1/2

1-1/2 x 1-1/2












x 1/8 Angle


85-96



18

20

1-1/2

1-1/2 x 1-1/2












x 3/16 Angle


Over 96


18

20

2

2 x 2 x 1/4












Angle

B.
Duct dimensions shown on drawings indicate inside clear dimensions. Make allowances for duct requiring internal sound lining.

C.
Check for additional bracing requirements.

D.
In addition to the requirements above, add supplemental bracing as necessary to prevent sagging and drumming.

E.
Subject to Owner's approval round prefabricated 26 gauge slip joint duct may be used on exhaust and return duct 12" and smaller.

1.
Secure duct sections and fittings with sheet metal screws.

2.
Make connections of round duct to rectangular duct using "spin-in" collars.

F.
Provide transverse joints as least every eight feet on duct whose larger side is less than 18".

G.
Provide transverse joints, or equivalent supplemental angle reinforcing on 4 foot centers on duct whose larger side is greater than 18".

H.
Longitudinal seams shall be Pittsburgh Lock or grooved seams closed tightly and evenly. Button punch snap lock longitudinal seam construction shall not be allowed.
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I.
Cross break ductwork over 10" dimension, either side.

J.
Do not exceed 1" in 4" of slope for increase-in-area transitions.

K.
Do not exceed 1" in 4" of slope for decrease-in-area transitions, 1" in 7" is preferable.

L.
Do no exceed 30 degrees on the approaching side and 45 degrees on the leaving side for angle of transitions at connections to equipment without the use of approved vanes.

M.
Provide ells fabricated to one of the following specifications:

1.
Unvaned elbow with the throat radius equal to 3/4 of the width of the duct and with a full heel radius. Provide for all exhaust and return ductwork less than 30" wide.

2.
Six inch throat radius with full radius, vanes and full heel radius.

3.
Three inch square throat and square heel, with closed-spaced double thickness turning vanes.

N.
Make branch connections and tees in one of the following manners:

1.
Converging radius elbow.

2.
Radius tap-in.

3.
Square take off with suitable vanes.

2.03

MEDIUM PRESSURE FABRICATION REQUIREMENTS

A.
Ductwork from the respective fan discharges to terminal units to conform to this section.

B.
Medium-pressure duct and fittings to be manufactured by a company who has had as its principal business the manufacture of spiral pipe and welded fittings for at least five years.

C.
Medium-pressure ductwork to be manufactured by same manufacturer of fittings to assure tight fit of all ductwork and components.

D.
Supplier of medium-pressure ductwork to have on file with Engineer certified copies of test data made by independent United States laboratory covering all pipe and fittings as manufactured by supplier.

E.
Spiral pipe test data to cover leakage rate, bursting strength, collapsing strength, seam strength, and friction loss. Friction loss test date to cover both duct and assembled coupling joints.

F.
Fitting test data to cover friction loss tests of all fittings shown on drawings.

G.
Installation manuals to be included by the Contractor with submittals. Manuals to provide detailed instructions on assembly, joint sealing, erection, reinforcement of flat-oval duct, and system pressure testing for leaks.

2.04

SPIRAL PIPE REQUIREMENTS

A.
Spiral Pipe and Fittings:

1.
Round pipe to be manufactured by galvanized steel meeting ASTM A-527-67 and in accordance with SMACNA High Velocity Manual. Method of manufacture to be Spiral Lock Seam for diameters thru 50", and Longitudinal Seam for diameters 51" and over.

2.
Spiral pipe to have lock seams made to eliminate any leakage for pressures system has been designed. Longitudinal seam duct to have fusion welded butt seam.
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3.
Fittings and couplings to be the following minimum gauges:



Diameter


Gauge


 3" thru 36"


 20



38" thru 50"


 18



 Over 50"


 16

4.
Fittings to have continuous welds along all seams. Divided flow fittings to be manufactured as separate fittings, not as tap collars welded into spiral duct sections.

5.
Ninety degree tees and 45 degree laterals (wyes) up to and including 12" diameter tap size to have radiused entrance into the tap, produced by machine or press forming. Entrances to be free of weld buildup, burrs or irregularities.

6.
Elbows in diameters 3" thru 8" to be two section stamped elbows. Other elbows to be gored construction with all seams continuous welded. Elbows to be fabricated to center line radius of 1.5 times the cross-sectional diameter. Elbows, not die-stamped, to be fabricated according to the following schedule:


Elbow Angle



Number of Gores

Less than 30



2


30 thru 60



3


Over 60



5

7.
Two piece mitered elbows, where necessary, to have turning vanes in accordance with the following schedule:


Diameter



Number of Vanes


 3" thru 9"



2


10" thru 14"



3


15" thru 19"



4


20" and Over



5

8.
Saddle taps shall not be used.

9.
Leading edge of all vanes in ducts over 20" diameter to be hemmed with 1/2" foldback. Turning vanes in ducts over 24" to be reinforced by and or sectional construction to limit unsupported length to 24" Vanes to be a minimum of 20 gauge.

10.
Reduction of divided flow fittings to be conical span section in the 36 common reductions in sizes 4" thru 22".

11.
Spun bellmouth connections to be used at each round take-off from medium pressure plenum.

12.
Galvanized areas damaged by welding to be coated with corrosion resistant aluminum paint.
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B.
Couplings for Round Medium-Pressure Duct:

1.
Diameters up to 60":

a)
Pipe-to-pipe joints to be sleeve couplings, reinforced by rolled beads.

b)
Pipe-to-fitting joints to be slip-fit of projecting collar fitting into pipe.

c)
Insertion length of sleeve coupling and fitting collar to be 2".

2.
Diameters 61" and up:

a)
Pipe-to-pipe and pipe-to-fitting connections to be made by angle ring flanges. Flange on pipe to be a 2" x 2" x 3/26" angle attached to pipe with continuous weld.

b)
Fittings to have loose ring "Van Stone" flange.

c)
Provide 5/8" flange to act as gasketing surface for sealing with the angle ring. Angle ring to be rolled, welded ring 2" x 2" x 3/16".

d)
Bolt hold spacing for angle rings to be on 6" centers.

e)
If longitudinal seam duct greater than 60" diameter is supplied in lengths greater than 4', one angle ring must be welded to duct on 4' centers. Welding can be an intermittent weld of 1" in 12".

C.
Flat-Oval Duct and Fittings:

1.
Provide flat-oval duct and fittings where indicated on drawings by symbol accompanying minor and major axis dimensions. Requirements under the "General" paragraph of this section of the specifications apply here.

2.
Provide flat-oval duct as spiral flat-oval duct in the following U.S. Standard gauge galvanized steel:


Maximum Width


Gauge

 0" to 24"



 24


25" to 48"



 22


49" to 74"



 20

3.
Provide reinforcement and bracing in accordance with published details of spiral flat-oval duct manufacturer for size and pressure conditions applicable.

D.
Matching flat-oval fittings to be manufactured from galvanized steel with continuous weld seams in the following U.S. Standard gauges:


Maximum Width


Gauge

 0" to 36"



 20


37" to 50"



 18


51" Up



 16
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1.
Construct flat-oval duct for sizes not available in spiral construction to the following minimum gauges:


Maximum Width


Gauge

 0" to 30"



 20


31" to 40"



 18


41" Up



 16

Flat-oval duct not of spiral construction to be adequately braced on 4' centers by reinforced couplings or angle ring flanges to limit amplitude of wall vibration to plus or minus 0.008" and maximum wall deflection to 0.52" at 6" static pressure. Provide angle flanges when maximum width exceeds 41" or when maximum height exceeds 26".

E.
Rectangular Ductwork:

1.
Reinforce rectangular duct with angles, i.e., no internal tie rods will be allowed for reinforcing. Joints to be double "S" slip up to 60" in width and companion angle flanged joint above 60" in width.

2.
Elbows in rectangular duct to be square elbows and double thickness turning vanes spaced on 2-1/8" centers in ducts up to 20" in size and spaced on 301/4" centers in larger elbows, all rigidly braced for high velocity conditions.

3.
Contractor may request round or oval duct be substituted for any rectangular duct shown. Size substitutions to be based on equivalent airflow resistance.

F.
Flexible Connections:

1.
Provide factory pre-insulated cold duct connectors. Insulation to be 1/2" thick fiberglass with a vapor tight plastic cover, Wiremold Type A or equal. Flame spread rating of insulation cover to be less than 25. Seal off insulation jacket at joints and over punctures with 3" wide pressure-sensitive tape.

2.
Hot duct connectors to be equal to cold duct connectors (above) less the requirement for sealing off with tape. At the Contractor's option, Wiremold No. 54 may be substituted with 1/2" of field applied blanket wrap insulation as described under "Insulations".

3.
Flex duct to air terminals, grilles, diffusers, etc.,  as specified.

2.05

STAINLESS STEEL DUCTWORK

A.
Stainless steel with welded watertight joints.

1.
Pitch duct to drain to low points.

2.
Provide trapped drain connections at low points.

3.
Pipe liquid away to floor drains.
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2.06

APPARATUS CASINGS AND PLENUMS

A.
Casing shall be constructed of 18 gage galvanized sheet metal formed in 1-1/2 inch high standing seam panels. Casings shall be of rectangular shape, with slope of air stream between system components limited to a maximum of 45 degrees.

B.
Supplemental interior angle iron reinforcing before fan inlet, and exterior reinforcing after fan discharge, shall e provided to avoid buckling and collapse during fan startup and under extreme filter loading conditions. Large casing spans and wall heights, and medium or high pressure casing, shall be reinforced as outlined in SMACNA Duct Manual.

C.
Casing panels shall be riveted or bolted at floor line to a continuous two inches x two inches x 1/4 inch angle attached on 18 inch centers by expansion shields and bolts to a concrete curb. Walls and roof shall be joined similarly or by flanging casing and attaching to masonry by bolts and expansion shields on 24 inch centers.

D.
Standing seam joints and attachment joints shall be sealed with either liquid high velocity liquid duct sealant, mastic, or caulking compound applied so that pressure differential drives sealant into joint. Piping and conduit penetrations shall be sealed air and moisture tight with sealant plates and gaskets.

E.
Access doors shall be constructed as specified previously. A 16 gage minimum channel, or zee section, frame shall be provided in the casing as mounting frame with side members extending from floor to roof line.

F.
Casings shall be insulated on all sides except at the preheat section.

G.
All plenums shall be sealed air and moisture tight.

H.
Provide marine lights with switches mounted both internally and externally for each section having an access door.

PART 3 - EXECUTION

3.01

INSTALLATION, APPLICATION, ERECTION - LOW PRESSURE

A.
Secure hangers to concrete structure with approved anchor shields and to steel structure by means of C-clamps.

B.
Space hangers approximately eight feet along the duct except as noted below.

C.
For ducts 60" and larger and heavy sections, such as welded duct and sound absorbers, space hangers at approximately four foot intervals.

D.
Ease obstructions in accordance with the recommendations of the SMACNA "Duct Manual".

E.
Do not exceed 45 degrees for easement transition angle.

F.
Seal transverse joints with approved sealer in accordance with manufacturer's directions should longitudinal joints prove too leak.

G.
Insulation:  Where drawings and insulating specifications indicate that ducts are to be insulated make provisions for neat insulation finish around damper operating quadrants, splitter adjusting clamps, access doors, and similar operating devices. Metal collar equivalent in depth to insulation thickness and of suitable size to which insulation may be finished to be mounted on duct.
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H.
Counter flashing:  Counter flash all ducts where they pierce the roof.

I.
Pitot Ports:  Pitot ports for measuring airflow to be located in each main supply duct at the downstream end of the straightest run of the main and before the first branch take-off. Pitot ports to be formed by drilling 7/16" holes in the duct, lined up perpendicular to airflow on maximum 8" centers and at least three to a duct, evenly spaced. Holes to be plugged with plastic plugs. Provide access to these for future rebalancing.

3.02

INSTALLATION, APPLICATION, ERECTION - HIGH PRESSURE

A.
Support round ducts from building structure with galvanized steel hangers as recommended in SMACNA manual. Secure hangers to masonry portion of building by means of inserts or other acceptable anchors. Secure hangers to steel structure members by means of C-clamps. Vertical risers and other duct runs where methods of support specified above are not applicable, to be supported by angle brackets as shown in SMACNA manual.

B.
Support rectangular ducts by 1" x 1/8" galvanized band iron or 3/8" galvanized rod hangers attached to reinforcing angles and spaced same as reinforcing angles. Secure hangers to concrete beam or slab by inserts, anchor shield and bolt, toggle bolt, or expansion bolt.

C.
Attach hangers to ductwork using sheet metal screws.

D.
Space hangers approximately 8' along the duct for ducts under 60". For ducts over 60" and larger and heavier sections, such as welded duct and sound absorbers, space hangers at approximately 4' intervals.

E.
Hangers and bracing used with ductwork to be galvanized.

F.
Support sound absorbers by inserts in the slab.

G.
Obstructions may not be located within ducts without specific approval (jobsite witnessed) of the Owner and/or Engineer for each instance. Ease all obstructions in accordance with SMACNA manual.

H.
Provide smooth insulation finish around damper operating quadrants, splitter adjusting clamps, access doors, and similar operating devices. Provide metal collar equivalent in depth to insulation thickness.

I.
Provide pitot ports for measuring airflows in each main supply duct downstream of straightest run of main and before first branch takeoff. Form pitot ports by drilling 7/16" holes in the duct, lined up perpendicular to airflow on maximum of 8" centers. Provide minimum of 3 per duct evenly spaced. Plug holes with plastic plugs. Provide access to pitot ports for future rebalancing.

J.
Seal duct joints in round duct through 50" diameter and oval ducts 41" in width or 26" in height as follows:

1.
Apply sealer to male end of couplings and fittings. After joint is slipped together, place sheet metal screws 3" on center, 1/2" from joint bead. Apply sealer to the outside of the joint extending 1" on each side of the joint bead and covering screw heads. Apply tape immediately over wet sealer.

2.
Duct sealer to be specifically formulated for the sealing of high-pressure duct systems. Sealer to be compatible with tape to insure cure and bond. Submit samples of sealer and tape along with specifications of each for approval. Flame spread rating of sealer to be less than 25. Sealer to be mineral impregnated woven fiber tape and plastic tape activating/adhesive as manufactured by Hardcast Inc., or approved equal. Apply joint material in strict accordance with manufacturer's published instructions.
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3.
Flanged joints to be sealed with neoprene rubber gaskets.

3.03

LEAKAGE TESTING OF HIGH PRESSURE SYSTEMS

A.
Refer to Chapter 10, SMANCA High Pressure Duct Construction Standards.

B.
Pressurize duct system to 2" water gauge above design operating pressure. Measure air leakage at test pressure by calibrated orifice flow meter. Total allowable leakage of system to be less than 1/2 of 1% of the air handling capacity of the system. If system is tested in sections, leakage to be added to give the performance of the total system.

C.
Orifice flow measurement device to be individually calibrated against a primary standard. Calibrated curve to be permanently attached to orifice tube assembly

D.
Correct all leakage points to satisfaction of Owner and/or Engineer.

E.
Testing to be in accordance with printed procedure submitted for approval.

3.04

AIR TEST AND BALANCE

A.
Air test and balance procedures are required.

B.
The Mechanical Contractor is responsible for preparing the system for tests and correcting deficiencies found by the test and balance contractor in all stages of the construction process.

3.05

CLEANING AND TESTING

A.
Clean mechanical system thoroughly to assure all foreign matter, dirt, etc., is removed.

B.
Supply duct work from the final filters located at the fan discharge on the operating rooms, isolation rooms to be constructed as previously described and as follows:

1.
Wipe duct clean before installation. (Take care to assure the duct arrives at the job clean and stays clean.)

2.
Seal taps and other openings during construction, to prevent entrance of dust and dirt.

3.
Make up joints with a coating of Hardcast Inc., 3M, or equal sealer to assure these joints are leak tight.

4.
Apply a brush coat of duct sealer externally to joints, after erection.

5.
Provide access doors every 20 feet in the bottom of the duct for cleaning out and inspection of the duct.

6.
Fabricate doors as specified except that gasketing shall be 1/4" thick soft sponge rubber, to assure leak tight closure.

END OF SECTION

SECTION 4
SHEET METAL ACCESSORIES












Page 1 of 7 

PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Contractor shall provide and install the following equipment as specified herein.

1.
Air distribution registers, grilles, and diffusers.

2.
Fire dampers and smoke dampers.

3.
Access doors.

4.
Outside air louvers.

5.
Flexible ducts.

6.
Air mixing devices.

7.
Volume control dampers.

8.
Backdraft dampers.

9.
Air turning devices.

1.02

QUALITY CONTROL

A.
Fire dampers to be UL labeled and conform to NFPA 90A and NFPA 90B.

B.
Air diffusers, grilles, and registers to have ratings certified by Air Diffusion Council and tested per ADC Equipment Test Code 1062R1 and ASHRAE Standard 36B-63.

C.
Fire dampers shall meet test requirements of UL 555.

D.
Smoke dampers shall meet test requirements of UL 555S.

1.03

SUBMITTALS

A.
Submit product data to Owner for approval as required by Section 01340.

PART 2 - PRODUCTS

2.01

EQUIPMENT REQUIREMENTS FOR REGISTERS, GRILLES AND DIFFUSERS

A.
Acceptable manufacturers include:  Barber-Coleman, Titus, Tuttle and Bailey, Carnes, and Anemostat. (Anemostat model numbers are used), or equal.

B.
Sidewall Supply Registers:  Anemostat Rotacore No. 2250, extruded aluminum, removable core, complete with removable face key operated opposed blade volume control, screws not visible from room. Provide baked-on, off-white enamel finish, or equal.

C.
Sidewall Return and Exhaust Registers:  Anemostat XRC35HC extruded aluminum, removable core and opposed blade removable face key operated volume controls with baked-on, off-white enamel finish, or equal.

D.
Sill Supply Registers:  Barber-Coleman Type TB continuous bar type, extruded aluminum, 15 degrees deflection, sill supply registers (with or without volume dampers as scheduled) and with anodized aluminum finish, or equal.

E.
Patient Room Fan Coil Return Air Grilles:  Anemostat Model RC3HD-81 with hinged access and 1" throwaway filter, or equal.
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F.
Ceiling Diffusers:  Square recessed diffusers. Anemostat Type E-1 or Barber-Coleman SFSV complete with volume dampers and baked-on off-white enamel finish. Frame to be flush mounted, or equal.

1.
Ceiling diffusers may be suitable for lay-in tile installation by mounting it in a factory fabricated, 24" X 24" panel, only if diffuser face is a minimum of 18" x 18".

2.
Do not use directional diffusers. Diffusers noted on drawings as three-way or two-way blow shall be four-way diffusers with sides blanked off with sheet metal plates installed in the diffuser.

3.
No screws shall be used in patient room diffusers.

G.
Exhaust and Return Registers:  Anemostat Type GC50 1/2" egg crate aluminum with dampers and baked-on, off-white enamel finish, or equal.

H.
Door Grilles:  Anemostat NS, prime-coated steel, or equal.

I.
Perforated Metal Pan Diffusers in the Operating Rooms. Simplex, Type 6 perforation panel with 20% open area, or equal by Barber-Coleman, with baked-on, white enamel finish, 12" x 60", perforated, ceiling distribution panels, or equal.

J.
Door Louvers Indicated to have Fusible Links:  Airolite Type 820 anodized finish with Type M molding, or equal.

K.
Air Troffers:  Furnished under the Electrical Division for installation and balancing under this Division.

1.
Air supply boots shall be capable of 120 CFM discharged at an inlet static pressure not exceeding .10" and an NC not exceeding 35.

2.
Return air up to 175 CFM shall be handled through the slots, less boots, at S.P. loss of less than .056" WC.

2.02

EQUIPMENT REQUIREMENTS FOR FIRE AND SMOKE DAMPERS

A.
Dampers shall be UL listed and in compliance with NFPA 90A. Fire dampers for use in walls, ceilings and floors shall be Ruskin, Air Balance, Dowco, or United Sheet Metal. Dampers to be compatible with hour ratings. Do not use dampers with asbestos paper or coating.

B.
Fire dampers to be Type "B" multi-leaf with spine closing for horizontal mounting and weighted-gravity closing for vertical mounting. Dampers to be steel construction with rust resistant finish. Dampers to be manufactured by Ruskin, Air Balance, Dowco, or United Sheet Metal. All dampers in supply ducts shall have zero (0) percent obstruction to air flow. Dampers in return or exhaust ducts may have no more than ten (10) percent obstruction to air flow.

C.
Smoke Dampers:  Provide smoke dampers which are classified by UL as Leakage Rated Dampers for Use In Smoke Control Systems under the latest version of U.L. Standard 555S. The leakage rating shall be no higher than leakage class II (10 cfm/sq.ft. at 1" w.g.). Dampers and their operators shall also be qualified under UL 555S to elevated temperature category B (250 degrees F). Each damper assembly shall bear a U.L. label attesting to its classification.
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1.
Smoke damper operators shall be pneumatic type, to operate on 0-20 psig instrument air, and shall be of the spring return type such that damper will be closed upon power interruption. Operators shall be mounted outside the air stream.

2.
Operators for the smoke dampers shall be installed by the damper manufacturer at the time of damper fabrication. The damper and operator shall be supplied as a single entity which meets all applicable UL 555S qualifications for both smoke dampers and operators.

D.
Combination Fire/Smoke Dampers:  Provide combination fire and smoke dampers which are 1-1/2 hour rated under U.L. Standard 555 and also qualified under U.L. Standard 555S. Each combination damper shall bear both UL classified labels. Fire protection shall be 1-1/3 hour and the leakage rating shall be no higher than Class II at elevated temperature Category B (10 cfm/sq. ft. at 1" w.g. and 250 degrees F).

1.
Combination fire/smoke dampers shall e of multi-blade construction with metal to metal seals.

2.
Except as otherwise noted, each combination fire/smoke damper shall include  all the features as required for fire dampers and smoke dampers as described above, including:

a)
160 degrees F (minimum) fusible link;

b)
positive lock in closed position (when activated by melting of fusible link);

c)
remote resetting after being closed via smoke device;

d)
factory-furnished sleeve.

E.
Smoke Detection Devices:  Smoke detectors shall be provided.

F.
Miscellaneous Materials:  Extra fusible links shall be provided as maintenance spare parts. Furnish 5 percent, but not less than 3 of each type and operating characteristic of fusible links used in project.

G.
All dampers shall have suitable access doors in the duct for examination, testing and service of the damper.

2.03

EQUIPMENT REQUIREMENTS FOR ACCESS DOORS

A.
Venco CAD-10, insulated doors, or approved equal located in ductwork, floors, walls, ceilings, or casing for equipment service such as automatic dampers, fire dampers, smoke dampers, humidifiers, entering side of duct coils (entering side only), casing mounted coils (each side), filters (each side), and elsewhere as noted on drawings.

B.
The size of all access doors at all fire, smoke, or  combination dampers shall be as follows:




DUCT SIZE


ACCESS DOOR



12" to 20"


12" x 12"




20" to 36"


18" x 18"




36" and above

24" x 24"




Under 12"


Of sufficient size to service








equipment or replace fusible line.
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C.
Apparatus Casing Access Doors:  Prehung door frame assemblies, Venco HF-10, or equal.

D.
Provide reinforced wire glass view windows 12" x 12" in access doors at humidifiers.

E.
Use double panel construction, two sheets of at least 24 gauge galvanized steel with 1" thick insulation between panels.

F.
Mount doors in a rigid frame of at least 22 gauge formed galvanized steel or aluminum.

G.
Use angle iron bracing as required to make the door frame a rigid assembly.

H.
Hinge access doors and provide positive closing, tight sealing and easily operated latches.

I.
Provide latches that permit easy removal of access door while maintaining positive closing and minimum leakage.

J.
Provide sponge rubber gaskets for all doors.

2.04

EQUIPMENT REQUIREMENTS FOR MEDIUM AND HIGH PRESSURE FLEX DUCT

A.
Install UL listed flexible duct connectors made of 28 ounce, heavy glass fabric double coated with neoprene between duct and fan discharge, inlet and where otherwise indicated on the drawings.

B.
Flexible Duct to Air Terminals:  Wire mold type WCK, Omniair 1200, Thermaflex, H. K. Porter, or approved equal with the following characteristics:

1.
Approved as UL Class 1 air duct rated for 10 inch W.C.

2.
Flame spread less than 25; smoke developed rating less than 50.

3.
Insulated with 1/2" thick fiberglass insulation.

4.
Do not exceed two feet in length.

C.
Flexible Duct to Register Grilles and Diffusers:  Same as Item B above.

D.
Seal off the insulation jack at its ends, at joints and over punctures of the vapor barrier jacket with 3" wide pressure sensitive tape.

E.
Complete insulation coverage up to the boxes. Flexible duct shall meet URC Standards.

F.
Flex duct is NOT to be used for run out from trunk ducts to VAV or CAV boxes where it must pass through corridor walls, smoke or fire partitions. It can be used as a run out to boxes where it does not penetrate rated or corridor walls.

G.
No flexible duct bends shall be made with the center line radius less than one duct diameter and only one bend may occur per six foot length of duct material.

H.
Do not exceed two feet with flexible duct.

2.05

EQUIPMENT REQUIREMENTS FOR LOW PRESSURE FLEX AND FLEXIBLE DUCT

A.
Connect indoor fans to duct system with UL listed 20 ounce flame retardant canvas.

B.
Use flexible duct specified in Item 2.05 B.2 above as required between duct and registers, grilles, and diffusers.

C.
Seal off the insulation jacket at its ends, at joints and over punctures of the vapor barrier jacket with 3" wide pressure sensitive tape.

D.
Complete insulation coverage up to the boxes.
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E.
Flex duct is NOT to be used for run out from trunk duct to VAV or CAV boxes where it must pass through corridor walls, smoke or fire partitions. It can be used as a run out where it does not penetrate rated or corridor walls.

F.
Do not exceed two feet with flexible duct.

2.06

REQUIREMENTS FOR AIR MIXING DEVICES

A.
This section includes all air mixing devices including single and multiple arrangements as shown on the drawings.

B.
Air mixing devices shall be equal and similar to Air Blenders as manufactured by R.M. Products. All units shall be of the type, size, pressure drop and capacities as scheduled on the drawings.

C.
All devices shall be factory built and tested.

D.
Standard fabrication shall be of .080 gage aluminum, and all welded construction.

E.
Units shall be completely fixed devices with no moving parts, that shall be capable of providing mixed air temperatures within (plus or minus) six (6) degrees F of the theoretical temperature.

F.
All units shall be installed in strict accordance with the manufacturer's recommendations and as shown on the drawings.

G.
Care shall be taken in multiple unit installations to assure that each device receives air from both the outside air and return air streams.

2.07

VOLUME CONTROL DAMPERS

A.
Fabricate in accordance with SMACNA Low Pressure Duct Construction Standards, and as indicated.

B.
Fabricate splitter dampers of material same gauge as duct to 24 inches size in either direction, and two gauges heavier for sizes over 24 inches.

C.
Fabricate splitter dampers of double thickness sheet metal to streamline shape. Secure blade with continuous hinge or rod. Operate with minimum 1/4 inch diameter rod in self aligning, universal joint action flanged bushing with set screw.

D.
Fabricate single blade dampers for duct sizes to 9-1/2 x 30 inch.

E.
Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes 12 x 72 inch. Assemble center and edge crimped blades in prime coated or galvanized channel frame with suitable hardware.

F.
Except in round ductwork 12 inches and smaller, provide end bearings. On multiple blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

G.
Provide locking, indicating quadrant regulators on single and multi-blade dampers. Where rod lengths exceed 30 inches provide regulator at both ends.

H.
On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or adapter.
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2.08

BACKDRAFT DAMPERS

A.
Provide multi-blade, parallel action gravity balanced backdraft dampers of 16 gauge galvanized steel, or extruded aluminum, with center pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel picot pin; adjustment device to permit setting for varying differential static pressure.

2.09

AIR TURNING DEVICES

A.
Multi-blade device with radius blades attached to pivoting frame and bracket, steel or aluminum construction, with push-pull operator strap.

B.
Acoustic Turning Vanes:  Where specifically noted, provide acoustic turning vanes constructed of airfoil shaped aluminum extrusions with perforated faces and fiberglass fill.

2.10

EXTRACTORS

A.
Provide volume extractors where shown on the drawings. Extractors shall be gang operated parallel blades on one inch centers, and adjustable from side open to full closed. Unless otherwise noted, extractors shall be furnished with manual operators.

2.11

COUNTERBALANCED RELIEF DAMPERS

A.
Provide dampers with parallel blades, counterbalanced and factory-set to relieve at indicated static pressure. Construct blades of 16 gauge aluminum, provide 1/2" diameter ball bearings, 12" diameter steel axles spaced on 9" centers. Construct frame of 2" x 1/2" x 1/8" steel channel for face areas 25 sq. ft. and under; 4" x 101/4" x 16 gauge channel for face areas over 25 sq. ft. Provide galvanized steel finish on frame with aluminum touch-up.

2.12

ROOF AIR INTAKES AND RELIEFS

A.
Roof air intake and outlet assemblies shall be approved factory fabricated air hood, complete with: aluminum weatherproof construction; lock formed or welded seams; turned down flanged base for curb mounting; removable hood; angle framing and reinforcement; bird screens; and damper with gasketed blade edges. Dampers shall be motor operated where indicated otherwise, dampers shall be gravity operated. Provide factory fabricated aluminum or galvanized steel rood curb assembly with flashing for each roof air intake or relief.

2.13

FLEXIBLE CONNECTORS

A.
Provide flexible connectors between each air unit or fan and the duct distribution, on both the supply side and return side.

B.
Connectors shall not exceed 10 inches in length.
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PART 3 - EXECUTION

3.01

INSTALLATION

A.
Installation to be in accordance with manufacturer's published recommendations as well as applicable sections of SMACNA manual and other standards set forth in Part 1.03 above.

B.
Provide all screws, bolts, nuts, inserts, and material required for attaching sheet metal to duct, walls, floors, and ceilings.

C.
Provide balancing dampers at points on low pressure supply, return, and exhaust system where branches are taken from larger ducts as required for air balancing. Use splitter dampers only where indicated.

D.
Provide balancing dampers on medium and high pressure systems where indicated.

E.
Provide fire dampers, combination fire/smoke dampers at locations indicated, where ducts and outlets pass through fire rated components, and where required by authorities having jurisdiction. Install with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F.
Demonstrate re-setting of fire dampers to authorities having jurisdiction and Owner's Representative.

G.
Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated.

H.
Provide flexible connections immediately adjacent to equipment in ducts associated with fans and motorized equipment. Cover connections to medium and high pressure fans with leaded vinyl sheet, held in place with metal straps.

I.
Provide duct access doors for inspection and cleaning before and after filters, coils, fans, automatic dampers, at fire dampers, and elsewhere as indicated.

3.02

TESTING

A.
Check work for satisfactory installation and performance.

B.
Insure that adequate access does in fact exist for fire and smoke dampers and that damper operator motors are not hindered in operation by proximity to walls or other objects.

C.
Where applicable, check duct connections, access doors, etc. for leakage and condensation and correct conditions found.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Design and install a 100 percent hydraulically calculated automatic wet-pipe sprinkler system(s).

1.
Shop Drawings, including hydraulic calculations.

2.
Pipe, Fittings, and Valves.

3.
Hangers, Supports, and Sleeves.

4.
Sprinkler Heads, Extra Sprinkler Cabinet.

5.
Alarm Check Valve(s) and Accessories.

6.
Testing and Flushing of System.

B.
Work covered by this section of the specifications consists of furnishing design and calculations, materials, accessories, equipment, tools, and transportation and performance of services and labor required to completely execute the sprinkler and fire protection work for this project, as required by federal, state and local authorities, NFPA 13, and Owner's insurance underwriter.

C.
Cutting of holes necessary for the installation of work specified under this section by this Contractor. Patching of concrete, masonry and other materials which are cut by this Contractor, employing services of Contractor whose work is cut. Patching shall be of same material and shall be finished neatly, and shall maintain integrity of fire and/or smoke wall ratings.

D.
Install OS&Y valve zone valve electrical status contacts for supervision and flow switches.

E.
Electrical power wiring and interlock wiring shall be provided and subcontracted out. All work to be included in the total price.

1.02

REFERENCES

A.
NFPA 13 - Installation of Sprinkler Systems.

B.
NFPA 14 - Installation of Standpipe and Hose Systems.

C.
NFPA 20 - Installation of Fire and Jockey Pump Systems.

D.
NFPA 101 - Life Safety.

1.03

SYSTEM DESCRIPTION

A.
System(s) shall be installed in accordance with the drawings and specifications, however, no requirements of NFPA 13, NFPA 14, NFPA 20, and NFPA 101, federal, state and local authorities, and Owner's insurance underwriter shall be violated.

B.
Material and labor necessary to fully comply with the drawings and specifications and with the rules, regulations, and ordinances shall be furnished by the Contractor.

C.
Provide systems in accordance with NFPA 13, NFPA 101, Owner's insurance underwriter guidelines and authorities having jurisdiction.

D.
Contractor shall consult Owner's insurance underwriter prior to contract pricing and design of automatic sprinkler system(s) in regard to the underwriter's required flows and densities for automatic sprinkler coverage, and include the requirements in the design and pricing. If insurance underwriter's flows and densities are more stringent than the following, Contractor shall include same into the design.
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E.
Contractor shall also include in the design the following requirements:

1.
Patient rooms, office areas, kitchen(s), cafeteria, laboratory, etc., provide the following:

a)
Well Subdivided:  165 degrees F. sprinkler heads for a 0.1 GPM density over the most remote 1500 square feet.

b)
Open Areas:  165 degrees F. sprinkler heads for a 0.1 GPM density over the most remote 3000 square feet or largest area, if smaller than 3000 square feet. Maximum sprinkler spacing is 225 square feet per head.

c)
Small storage areas requiring two to three sprinkler heads may be sprinkled from the feeders of a light hazard system using ordinary hazard piping schedule.

2.
Medical records (seven foot bin storage of Class IV), clean and dirty linen (seven foot bin storage of Class IV), supply rooms, dietary dry storage, incidental storage rooms requiring more than two to three sprinkler heads, such as laboratory storage:  Provide 165 degrees F. sprinkler heads, maximum 130 square feet per head spacing for a 0.17 GPM density over the most remote 2500 square feet or largest room if smaller than 2500 square feet.

3.
Equipment rooms containing oil fired boilers, diesel generators, air compressors, power and telephone switchgear, carpenter shop, maintenance shop, and including other related areas:  Provide 286 degrees F. sprinkler heads at a maximum of 130 square feet spacing for a 0.2 GPM density over the most remote 3000 square feet or largest room if smaller than 3000 square feet.

4.
General stores (occupancy of seven foot bin storage of Class III, Class IV, and some plastic items), X-ray film storage rooms(s), and including other related areas:  Provide 286 degrees F. sprinkler heads of 100 square foot per head spacing, extra-hazard piping schedule with feed from a six inch bulk feeder located close-by, and with a 0.25 GPM density over the remote 2000 square feet.

5.
Provide 286 degrees F. sprinkler heads in x-ray rooms, x-ray control rooms, elevator shafts, and other related areas.

6.
Provide 250 GPM hose stream allowance for the above listed requirements, except 150 GPM for penthouse areas.

F.
Interface system with building control system and building fire and smoke alarm system.

1.04

QUALITY ASSURANCE

A.
Design and installation shall conform to NFPA 13, Federal, State, Local, and Owner's Insurance Underwriter Guidelines and code requirements.

B.
Equipment and Components:  Bear Underwriters' Laboratory and Factory Mutual label or marking and as required by Owner's insurance underwriter.

C.
Specialist Firm:  Company specializing in sprinkler system with five years experience. Sprinkler contractor shall be certified by the State of Tennessee as a licensed Sprinkler Contractor and have a current City and State license.
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1.05

REGULATORY REQUIREMENTS

A.
Hydraulic Calculations, Product Data, Shop Drawings:  Bear stamp of approval of authority having jurisdiction, Fire Marshal, and Owner's fire insurance underwriter.

1.06

SUBMITTALS

A.
Submit show drawings, product data, and hydraulic calculations to authorities having jurisdiction, Fire Marshal(s) and Owner's Insurance Underwriter for review, approvals and comments, prior to submission to Architect/Engineer/Designer. Then submit reviewed and approved shop drawings, along with comments from the above listed agencies and authorities, to the Architect/Engineer/Designer for review and comment. If shop drawings, product data, and hydraulic calculations are submitted to Architect/Engineer/Designer without the listed agency and authority reviews, they shall be returned to the Contractor without Architect/Engineer/Designer review. Sprinkler system(s) installation shall not proceed without the required reviews, comments, and approvals.

B.
Indicate hydraulic calculations, detailed pipe layout, hangers and supports, components and accessories.

C.
Indicate pump type, capacity, power requirements, and affected adjacent construction.

D.
Submit certified pump curves showing pump performance characteristics with pump and system operating point plotted. Include NPSH curve when applicable.

E.
Submit a minimum of one (1) reproducible sepia and seven (7) prints of each shop drawing required. Submit eight (8) copies of hydraulic calculations.

1.07

PROJECT RECORD DOCUMENTS

A.
Submit As-Built documents.

1.08

OPERATION AND MAINTENANCE DATA

A.
Submit manufacturer's operation and maintenance data.

B.
Include written maintenance data on components of system, servicing requirements, and Record As-Built Drawings.

1.09

DELIVERY, STORAGE, AND HANDLING

A.
Provide temporary inlet and outlet caps.

B.
Maintain caps in place until installation.

1.10

EXTRA STOCK

A.
Provide extra sprinkler heads under provisions of NFPA 13 and as specified herewith.

B.
Provide suitable wrenches for each head type.

1.11

CONTRACTOR QUALIFICATION

A.
Recognized Sprinkler Contractor engaged in automatic sprinkler system installation.

B.
Contractor shall be certified by the state as a licensed sprinkler contractor.
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PART 2 - PRODUCTS

2.01

PIPING MATERIALS

A.
Pipe, outside building and inside building up to first joint: Cast iron, cement lined pressure pipe.

B.
Pipe inside building: (1) 10” and larger: black steel, Sched. 40, ASTM A-53 or A-120, screwed, welded, grooved end or flanged fittings, (2) 8” and smaller black steel, Sched. 10 ASTM A-120, ANSI B125.2, ASTM A-53, FM, UL, roll groove/mechanical coupling.

C.
Cast iron joint: Positive seal, one piece, elastomeric compression type gasket joints or where required, mechanical joints.

2.02

PIPING SPECIALTIES

A.
Automatic Sprinkler Valve:  Flow detector with alarm circuits, pressure switch, pressure retard chamber.

B.
Alarm Gong:  Water or electric type, as shown or required.

C.
Gate valve: AWWA, non-rising stem, open right, with CI, two piece, screw type valve box lid.

D.
Check valve: swing type, gravity operated, 175 psig W.P.

E.
Valves controlling sprinkler system shall be provided with means to be locked “OPEN”.

F.
Water flow detecting device: complete with alarm attachment to actuate an alarm and connect to Fire Alarm Panel. Coordinate with electrical subcontractor.

G.
All valves shall be provided with tamper switches wired to the Master Fire Alarm Panel. Coordinate with electrical subcontractor.

2.03

ACCEPTABLE MANUFACTURERS - SPRINKLER HEADS

A.
Grinnell Company.

B.
Automatic Sprinkler Company.

C.
Central Sprinkler Company.

2.04

SPRINKLER HEADS

A.
Suspended/Finished Ceiling Type:

1.
Semi-recessed pendant chrome plated finish.

2.
Fully recessed with white ceiling plate.

B.
Unfinished/Exposed Area Type:  Standard upright type with rough brass finish.

C.
Loading Dock:  Provide chrome plated finish with small matching escutcheon non-freeze type protecting loading dock and dock overhang.

D.
Weather Exposed Areas:  Provide chrome plated finish semi-recessed pendant, non-freeze type.

E.
Fusible Link:  Temperature rated for specific area hazard.

F.
Guards:  Located at required locations and finish shall match sprinkler head finish.
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2.05

CABINETS

A.
Recess type, steel, 18-8 type 302 #4. Finish S.S. door and trim, interior finish white enamel.

B.
Duo-wire glass door, piano hinge to be either brass or stainless steel.

2.06

VALVE CABINET

A.
Cabinet 18”x18”x9-1/4” with 2-1/2” F.D. angle valve.

B.
Valves: all valves on fire protection lines must have Associated Factory Mutual Fire Insurance Company and/or National Board of Fire Underwrites. All hose valves must have National Standard threads on outlet end.

2.07

FIRE HOSE CABINET

A.
Cabinet: 32-3/4”x34-3/4”x9-1/4” with 2-1/4” F.D. valve: 2-1/2”x1-1/2” hose rack with 2-1/2” nipple and 100’ - 1-1/2” 50# test, unlined linen hose; 2-1/2”x1-1/2” reducer; 1-1/2” coupling; aluminum 1-1/2” fog nozzle; spanner wrench.

2.08

SIAMESE CONNECTION

A.
2-1/2”x2-1/2”x4” with two individual drop clapper valves, plugs and chains; escutcheon lettered “STANDPIPE”. Finish to be polished brass and chromium plated.

B.
Provide a 3/4” automatic brass drip.

PART 3 - EXECUTION

3.01

PREPARATION

A.
Contractor shall coordinate installation with other trades to assure there is NO conflict with work of other trades.

3.02

INSTALLATION - PIPING

A.
Connect to existing water supply.

B.
Hangers shall be attached to structural steel work by clamping or other approved methods, except that structural work shall not be drilled and punched. Wherever necessary, furnish, 

install, and securely anchor to or between building members, suitable angle iron or other steel members to support sprinkler work, as approved by NFPA requirements.

C.
Support for grooved piping shall conform to requirements of MSS-SP-69, "Pipe Hangers and Supports - Selection and Application". In addition to these requirements, horizontal pipe shall not be left unsupported between any two couplings, nor shall any pipe be left unsupported whenever a change in direction of flow takes place. Supports shall meet the requirements stated above but in no case shall the distance between supports exceed the following
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  Pipe Size  




Maximum Span Between Hangers
1 inch





8 feet

1-1/4 thru 2 inch



10 feet

2-1/2 thru 4 inch



12 feet

5 thru 8 inch




14 feet

10 thru 12 inch



16 feet

D.
Vertical piping shall be supported at every floor or every other pipe length, whichever is most frequent. The base of the riser or base fitting shall be set on a pedestal or foundation.

E.
Contractor shall install sprinkler heads and required piping in areas such as concealed spaces, lab hoods, closets, and other special areas and spaces as required by NFPA 13, NFPA 101, applicable federal, state and local codes.

F.
Provide drain valves, pipes and test connections as required by NFPA 13. Pipe drain lines and test connections to outside the building. Drain lines shall originate from most hydraulically remote point of each sprinkler zone.

G.
Locate fire department siamese connection with sufficient clearance from walls, obstructions, or adjacent siamese connection to allow full swing of fire department wrench handle.

H.
Locate outside alarm gong or electric bell, as required on exterior building wall. Exact location shall be as approved by Architect/Engineer.

I.
Place pipe runs to minimize obstruction to other trades work.

J.
Place piping in concealed spaces above finished ceilings.

K.
Center sprinkler heads in two directions in finished ceiling tiles or scored area of ceiling tiles if ceiling tile is scored to look like smaller size ceiling tile.

L.
Locate sprinkler heads in centerline positions in corridors and passage ways.

M.
Provide required sprinkler head protection and coverage at glass wall construction or fire/smoke red doors with glass per NFPA 13 requirements. This includes curtain wall protection, if required.

N.
Architect/Engineer reserves the authority of exact sprinkler head locations in high aesthetic value areas.

O.
Apply strippable tape or paper cover to ensure concealed sprinkler head cover plates do not receive field paint finish.

P.
Coordinate with structural beams and sleeve beams as required to install piping system.

Q.
Provide the required protection for elevator equipment room as per NFPA and Elevator Code in affect.

3.03

CLEANING

A.
Fire Protection Piping Cleaning ;and Flushing:  Prior to connecting sprinkler risers for flushing, flush water feed mains, lead-in connections and control portions of sprinkler piping. After fire sprinkler piping installation has been completed and before piping is placed in service, flush entire sprinkler piping system, as required to remove foreign substances, under pressure as specified in NFPA 13. Continue flushing until water is clear, and check to insure that debris has not clogged sprinkler heads, flutting, or valves.
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3.04

SYSTEM TESTS

A.
Hydrostatic Testing:  After flushing system, test fire protection piping hydrostatically, for a period of two hours, at not less than 200 PSI or at 50 PSI in excess of maximum static pressure when the maximum static pressure is in excess of 150 PSI. Check system for leakage. Measure hydrostatic pressure at low point of each system of zone being tested.

B.
Repair or replace piping system as required to eliminate leakage in accordance with NFPA standards for “little or no leakage”, and retest as specified to demonstrate compliance. Provide as many tests as required and repair leaks throughout system.

C.
If required, tests shall be witnessed by local Fire Marshall, Owner’s insurance underwriter, Architect/Engineer, and any authority having jurisdiction.

D.
Contractor shall furnish a written certificate from the manufacturer furnishing the pipe and pipe fittings to the effect that pipe and pipe fittings furnished and installed complies with these requirements.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Work under this section shall include furnishing, installing and testing a complete medical gases systems serving the below listed medical gases and services.

1.
Oxygen (O2).

2.
Medical Vacuum (V).

3.
Medical Compressed Air (A).

4.
Nitrous Oxide (N2O).

5.
Nitrogen (N2).

6.
Carbon Dioxide (CO2).

7.
High Velocity Anesthesia Evacuation (AE).

B.
Outlets, valve boxes, valves, alarm systems, pressure and vacuum switches, and miscellaneous accessories for complete systems.

C.
Carbon dioxide manifold system.

D.
Pressure testing, cross connection testing and final testing, including purging and analyzing.

E.
Systems shall be complete in every respect and ready to be put into operation. Material used shall be new, of the best grade and quality obtainable, and workmanship shall be first class in every respect.

F.
Electrical wiring for ceiling columns/hose drops, alarms, vacuum pumps, medical air compressor, and other electrical accessories associated with the system shall be part of other sections of this specification.

1.02

CODE COMPLIANCE AND QUALITY ASSURANCE

A.
Installation shall comply with the recommendations of the  National Fire Protection Association (NFPA) as set forth in  locally enforced editions of NFPA 99. 

B.
Comply with "Standards For Medical-Surgical vacuum Systems in Hospitals" as set forth in the Compressed Gas Association (CGA) pamphlet number P2.1, latest edition.

C.
The Contractor shall be responsible for compliance with federal, state and local codes applicable in this jurisdiction.

D.
Employ only qualified journeymen for this work. Employ a competent qualified mechanic/piping foreman, who satisfactorily completed at least five other similar hospital installations, equivalent to this installation.

1.03

COORDINATION

A.
Coordinate with other trades to assure timely installations and to avoid conflicts and interference.

B.
Work closely with the metal stud partition installer and/or mason to assure that anchors, sleeves and similar items are provided in sufficient time to avoid delays; chases and openings are properly sized and prepared.

C.
Coordinate layout of medical gas system in spaces and identify piping accurately and in accordance with Erlanger Medical Center's policy on piping colors.
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D.
Contractor shall insure that pressure switches are set accurately and transformers for manifold(s) are provided and installed.

PART 2 - PRODUCTS

2.01

QUALIFICATION OF MANUFACTURER

A.
Pipeline System Components

1.
One manufacturer shall supply the medical gas piping system(s) equipment including the following:

a)
Outlets (wall, console and ceiling types).

b)
Zone valve boxes, valves and gauges.

c)
In-line valves.

d)
Gauges.

e)
Alarms.

f)
Nitrogen control cabinet(s),

g)
Emergency low pressure oxygen inlet.

h)
Other associated equipment.

2.
Provide a service organization to certify the system.

3.
Provide ongoing service support to the hospital after turnover to the Owner, for a period of one year.

4.
Manufacturer/supplier shall provide a service organization with staffing during working days and common used parts within 200 miles of the facility.

2.02

APPROVED MANUFACTURERS

A.
Piping System Components:

1.
Nash.

2.
Allied Health Products, Chemetron Division.

B.
The Owner, Architect/Engineer reserve the right to choose the equipment supplier for project installations.

2.03

PIPING MATERIALS

A.
Piping for all specified gases shall be seamless Type L (ASTM 88) copper tubing or standard weight (Schedule 40) brass pipe, in accordance with NFPA 99. Piping for vacuum systems shall be Type L (ASTM 88) copper tubing as set forth in NFPA 99. Piping shall be pre-cleaned and plugged by supplier before shipment to jobsite.

B.
Exposed piping shall be seamless copper tubing, hard temper, with brazed joint fittings, as specified above.

C.
Fittings shall be wrought copper, brass or bronze designed expressly for brazed connection, and pre-cleaned and bagged.

D.
Safety-SILV 1370 brazing alloy, or equivalent, shall be used.

E.
Aircosil flux or equivalent shall be used. Borax alcohol mixtures, resins, and similar past fluxes shall not be used.

F.
Isolation of copper tubing from dissimilar metal shall be accomplished either through use of copper tear drop hangers or isolators.
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2.04

MEDICAL GAS WALL OUTLET STATIONS

A.
Quick-Connect Recessed Wall Outlets.

1.
Chemetron recessed wall outlet series assembly number 64-01-500X for specified gas outlets.

B.
Stainless Steel Wall Slide Assembly.

1.
Chemetron stainless steel wall-mounted vacuum slide assembly.

C.
Stainless Steel Console Slide Assembly.

1.
Chemetron stainless steel console-mounted vacuum slide assembly.

D.
Medical gas outlets shall be pre-cleaned for oxygen service in accordance with CGA Pamphlet G-4.1. The assembly shall be capped and internal parts poly-bagged for shipment. The outlet assembly shall bear the label of listing under Re-examination Service of Underwriters Laboratory.

2.05

NITROGEN CONTROL CABINET

A.
Chemetron recessed nitrogen control cabinet number 75-20-0006, verify with Owner to ensure that outlet matches ceiling column outlets.

B.
Medical gas outlets shall be cleaned for oxygen service in accordance with CGA Pamphlet G-4.1. The assembly shall be capped and internal parts poly-bagged for shipment. The outlet assembly shall bear the label of listing under Re-examination Service of Underwriter's Laboratory.

2.06

MEDICAL GAS CEILING OUTLET STATIONS

A.
Medical gas outlets shall be cleaned for oxygen service in accordance with CGA Pamphlet G-4.1. The assembly shall be capped and internal parts poly-bagged for shipment. The outlet assembly shall bear the label of listing under RE-examination Service of Underwriter's Laboratory.

2.07

MEDICAL GASES VALVING

A.
Medical gases valves not in valve boxes.

1.
Valves and tubing shall be specially prepared for oxygen service and shall conform in particular to NFPA 99. Valves shall be ball-type, with Teflon seats and adjustable stem packing gland with Teflon stem seal, through 2 inch sizes. 2 1/2 to 3 inch valves shall have Teflon seats and double Teflon stem seal. 4 inch valves shall have Buna-N ball seats.

2.
Ball valves rated at 400 psig, actuate from full "ON" to full "OFF" by 90 degrees turn of vinyl gripped valve handle. Factory installed copper tubing shall be extended sufficiently to help prevent valve seat damage during soldering.

3.
Valves shall be by Chemetron, series number 77-01-XXXX.

B.
Area zone valves in valve boxes.

1.
Zone valve boxes shall be constructed of extruded aluminum of 18 gauge sheet steel with air dried lacquer finish. The cover frame shall be made of anodized aluminum 
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and attached to the box by concealed screws. The finished assembly shall be substantially dust-tight. The frame assembly shall be capable of adjusting for variances in wall thickness up to one inch. The frame assembly shall contain an easily removable cover window with pull ring. The window shall conceal exposed piping and valves within the box and shall be labeled "Caution - Medical Gas Shut Valves - Close Only in Emergency – Shut by Head Nurse ONLY". Clear viewing space shall be provided in the window to display the gas service, the area controlled by the valve, and pressure gauges.

2.
Frames for valve boxes shall have uniform width for balanced appearance. Manufacturer shall provide color-coded self adhesive gas service labels for compliance with NFPA 99 labeling requirements. The installing contractor shall apply labels to each valve within the assembly for proper gas service identification according to the manufacturer's instruction.

3.
Placement of the valve within the zone valve box shall be such that the removable window cannot be replaced when any valve is closed. Factory installed type K copper pipe extensions shall extend three inches outside the valve box. Design of the valve box shall be such that valves may be removed prior to brazing, without disassembly of the box, to permit field rearrangement of valves if necessary. Valves shall be ball type, cleaned for oxygen service, supplied with capped ends, and shall operate full open to closed position with 90 degree handle rotation.

4.
Provide gauge model zone valve assemblies which shall include 1 1/2" pressure gauges reading 0-100 psig for oxygen, nitrous oxide and air; 0-300 psi for nitrogen, and 0-30 inches HG for vacuum or evacuation vacuum. The gauge port shall be equipped with removable plug for pressure testing prior to final assembly of gauge.

5.
Gauge model zone valve box assemblies shall read pressure downstream and vacuum upstream of the valve per NFPA 99.

6.
Valves shall be piped left to right.

7.
Area zone valve boxes shall be Chemetron, series number 77-8X-XXXX.

C.
Emergency Low Pressure Oxygen Inlet.

1.
Emergency low pressure oxygen inlet panel shall match construction of area zone valves described above.

2.
Valve shall be piped left to right.

3.
Emergency low pressure oxygen inlet shall be Chemetron, Series Number 77-81-3002, with required fittings, relief valve, main cutoff in-line valve, check valves, and required piping arrangement.

2.08

MEDICAL GAS ALARM SYSTEMS

A.
General:

1.
Medical gas alarm panels shall be designed to meet the requirements of NFPA 99 and CSA Z-305.1 standards. Alarms shall be listed as an assembly and shall include necessary factory wiring, transformers and circuitry requiring only 115 or 230 VAC external power connection, as required by project.
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2.
Alarm panels shall consist of a rough in, containing power supplies, sensor connections, and interconnecting terminals; a central module provided with 40 character alphanumeric display of alarm conditions, Power On LED, System Alarm LED, Normal LED, Test Switch, audible Mute Switch and communications transceiver; Digital modules (as required) with individual LCD digital pressure gauge for each monitored service, Abnormal LED, color coded gas designation labels, and labeling for units displayed; Point Modules (as required) including LED display with illuminated label showing alarmed condition and color coded gas designation labels.

3.
Activation of any alarm shall flash the appropriate LED, sound the audio signal and display the designated message in the alphanumeric display. The audio alarm may be silenced with the Mute switch, and shall reactivate upon a second alarm. When silenced, the LED shall change to steady illumination.

4.
The rough in box shall be of one size irrespective of the number or configuration of the modules. Alarms shall be expanded without requiring the opening of walls. Future or blank modules shall not be used.

5.
Alarms of any size shall be interconnected with a single cable using no more than three conductors. This communications protocol shall be capable of transmitting pressure and alarm status data for display at any alarm connected to the cable or Energy Management System.

6.
Wiring to external switches or sensors shall be 12 volts or less. Wiring to sensors shall be fully supervised, illuminating the system alarm and sounding the audible signal.

7.
Contractor shall install rough-in, switches and sensors, and coordinate the installation of the power, signal and interconnecting wiring.

8.
Line pressure alarms shall be wired into Energy Management System.

a)
Contractor shall supply the alarm and cabinet installation and coordinate the power and signal wiring as required.

B.
Local Line Pressure Alarm Panels.

1.
Local alarms shall be specified. 

2.
Local alarms shall contain signals for each gas and vacuum service used in the respective areas. Each gas or vacuum service shall include an individual, continuous reading, digital LCD gauge.

3.
The local alarm shall utilize sensors mounted on the piping and wired back to the alarm rough-in.

4.
Contractor shall supply the alarm and installation coordinating the power wiring with the Electrical Contractor.

PART 3 - EXECUTION

3.01

IDENTIFICATION

A.
Piping shall be painted in the stock pile before hanging.

B.
Oxygen piping shall be painted green and identified at 15’ intervals as “Oxygen” painted in white letters. (color reference no. ML-B42G4). Sherwin-Williams Safety Green (LRV29%). White flow arrows shall be applied (painted) at each identifying stencil.
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3.02

INSTALLATION

A.
Copper pipe, tubing, valves and fittings shall be pre-cleaned and prepared for oxygen service in accordance with NFPA 99 for vacuum piping, except those supplied especially prepared for oxygen service by the manufacturer and received sealed on the job.

B.
Joints in the piping, except those at equipment requiring screwed connections, shall be made with silver brazing alloy or similar high melting point (at least 1000 degrees F) brazing metal. Silver brazing material for pipes and fittings in the medical gas system shall be Stay-Sil-15 or equivalent to the following. Silvaloy-15, Aircosil No. 15, or Phos-Silver-15. The silver brazing alloy shall contain a minimum of 15 percent silver, 80 percent copper, and 5 percent phosphorus and shall not contain cadmium alloy. The silver brazing alloy shall have a minimum of 1000 degrees F liquidux melting point and shall have an ASTM rating of "BCuP5”. The use of flux is prohibited from the making of joints between copper to copper pipes and fittings. Appropriate flux similar to "Stay-Silv-Black Flux" or "Stay-Silv-White Flux" is required between dissimilar metals such as copper to brass or bronze material, when parts are heated over a prolonged period. During the brazing of pipe connections, the interior of the pipe shall be purged continuously with nitrogen. The outside of the tube and fittings shall be cleaned by washing with hot water after assembly.

C.
Threaded joints in piping systems shall be tinned or made up with polytetrafluorethylene (such as Teflon) tape or other thread sealants suitable for oxygen service. Sealants shall be applied to the male threads only.

D.
Piping shall be supported with pipe straps or hangers at appropriate intervals and NOT supported by other piping. Isolation of copper piping from dissimilar metals shall be of a firm, positive nature. Duct tape is NOT ACCEPTABLE as isolation material.

E.
Install screw joints used in shutoff valves, including station outlet valves, by tinning the male thread with soft solder. Litharge and glycerin or an equivalent oxygen luting or sealing compound, are acceptable.

F.
Use prepared flux manufactured by Handy and Harman which consists of dry boric and water boric for hard solder joints. Alcohol mixture is prohibited. Resin or petroleum base of similar paste flux may contain compounds objectionable for oxygen service and shall not be employed.

G.
Pipe, pipe fittings, and valves not furnished prewashed and degreased shall be cleaned and degreased by washing in a hot solution of  sodium carbonate or tri-sodium phosphate (Oakite Number 24) and then thoroughly rinsed with water. Oakite Number 24 solution of six to eight ounces of Oakite per gallon of water is prepared by mixing one-third the total quantity of water with the total amount of Oakite Number 24 required. When this has been dissolved, the  remaining water shall be added. The pipe and fitting shall be immersed for five to fifteen minutes or until deposits are removed. Scrubbing shall be employed where necessary to insure complete cleaning. After washing, the material shall be rinsed thoroughly in clean, hot water. After cleaning particular care shall be exercised in the storage and handling of pipe and fittings. Pipe and fittings shall be temporarily capped or plugged to prevent recontamination before final assembly. Tools used in cutting or reaming shall be kept free from oil or grease. Where such contamination has occurred, the items affected shall be rewashed and rinsed.

H.
After installation of the piping, but before installation of the outlet valves, blow lines clear by means of oil-free nitrogen.

I.
Piping exposed to physical damage shall be adequately protected.
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3.03

PRESSURE TESTING

A.
After installation of the piping and valves, but before installation of the service outlets, alarm actuating switches and gauges, the line shall be blown clear by means of oil-free nitrogen.

B.
Each section of the piping system shall be subjected to a test pressure of one and one-half (1 1/2) times the maximum working pressure, but not less than 150 psig, with oil-free, dry air or nitrogen. The test pressure shall be maintained for at least 24 hours. Then each joint shall be examined for leakage by means of soapy water or other effective means of leak detection safe for use with oxygen.

C.
Leaks shall be repaired and the section retested.

D.
After completing the testing of each individual piping system, the medical gas systems shall be subjected to a pressure test at one and one-half (1 1/2) times the maximum working pressure, but not less than 150 psig. The test gas shall be oil-free, dry air or nitrogen. The main line shut-off valve shall be closed during the test.

E.
After completion of the above test procedure the finishing assemblies of station outlets, alarms, and components (e.g., pressure switches, gauges, relief valves, etc.) shall be installed and the medical gas piping system shall be subjected to a 24 hours standing pressure test at 20 percent above the normal operating line pressure. The main line shut-off valve shall be closed during this test.

F.
Leaks shall be located, repaired and the system retested.

G.
To determine that no cross connection to other pipeline system exists, reduce systems to atmospheric pressure. Disconnect sources to test gas from the systems, with the exception of the one system to be checked. Pressure this system with oil-free, dry air or nitrogen to a pressure of 50 psig. With appropriate adapters matching outlet labels, check each individual station outlet of systems installed to determine that test gas is being dispensed from only the outlets of this system.

H.
When medical gas piping systems have been tested, the source of test gas shall be disconnected and the proper gas source of supply connected to each respective system. Following this connection and pressurization, outlets shall be opened in a progressive order, starting nearest the source and completing the process of purge flushing at the outlet farthest from the source. Gas shall be permitted to flow from each outlet until each system is purged of test gas used during previous tests. after completion of purge flushing of the pipeline system, the outflow from each designated and labeled oxygen outlet station, anesthesia machine, and other oxygen dispensing equipment shall be tested (using an oxygen analyzer) to confirm the presence of the desired purity of oxygen.

3.04

CROSS CONNECTION TESTING AND CERTIFICATION

A.
Cross connection testing and certification of the medical gas system shall be performed by factory trained technicians from the medical gas pipeline equipment supplier, or an independent certification and service organization.

B.
Medical gas system shall be tested in accordance with NFPA 99, latest edition, and other paragraphs and section of the Specifications.

C.
In addition to cross connection testing, this Specification shall require the equipment manufacturer or independent certification and service organization to test each individual pipeline systems component for performance to design Specifications and make any necessary adjustments to ensure a complete and working system.
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D.
The Contractor shall obtain and present to the Owner a complete bond report of pipeline certification from the equipment manufacturer. This letter of certification shall indicate:

1.
That the system is free of crossed connections.

2.
That system components perform to the manufacturer's design Specifications.

3.
That system components, particularly the medical (clinical) air compressor and vacuum pump controls and the alarm system, have been adjusted in accordance with the manufacturer's recommendations.

END OF SECTION
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PART 1 - GENERAL

1.01

MEDICAL GASES CERTIFICATION

A.
This section is to outline the responsibilities and procedures to be followed in final certification of the medical gas pipelines.

B.
When new piping is "cut-in" to previously installed piping, it is possible that previously installed piping could be disturbed so as to cause crossed piping in previously installed systems. It is imperative and required that previously installed systems shall be inspected for crossed piping in conjunction with new system medical gas pipeline inspection and certification.

1.02

TESTING RESPONSIBILITY & RECORDS

A.
All installation, testing, verification shall comply, in order, with NFPA 99-1993; 4-5. The contractor shall obtain and keep on job site, one complete copy of NFPA 99. Photo copied sections for job site will be acceptable.

PART 2 - EXECUTION

2.01

MEDICAL GASES CERTIFICATION PROCEDURE

A.
Furnish and compile a verified list designating number and location of medical gas outlets. The Contractor shall review and check this list with the appropriate subcontractors and the medical gas system personnel performing the medical gas pipeline inspection.

B.
Contractor shall perform mechanical check of medical gas outlets prior to the certification inspection. Any necessary repairs or rework to be done prior to system suppliers inspection shall be performed. Check to include:

1.
Outlets properly supported.

2.
Installation complete.

3.
Appropriate adapters fit and securely lock in place.

C.
The Owner is responsible for ensuring that existing bulk tank and/or cylinder supplies are installed, connected, and filled (or partially filled) prior to system suppliers inspection.

D.
Medical gas system suppliers and Contractors shall sign Medical Gas Pipeline Inspection Agreement describing service to be performed by the medical gas system supplier or an independent certification and service organization, services not performed by the medical gas system supplier, price quotation, and exceptions affecting quoted price.

E.
Medical gas system supplier or independent certification and service organization shall provide factory trained, qualified representatives to perform pipeline inspection and to provide report and certification in accord with previously signed agreement for outlets on list furnished by the Contractor.

1. Discrepancies discovered during the inspection shall be noted, corrected, and any portions of the system affected by corrective action shall be retested and findings recorded after retest.
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F.
Contractor shall provide representative who shall serve as customer contact person and who shall witness the inspection and certify that outlets on the list furnished by the Contractor have been checked and is in accord with inspection procedure and findings as witnessed.

G.
Hospital Engineering Department shall provide a representative who shall witness the inspection and certify that spaces and the outlets therein listed on the list furnished by the Contractor have been checked in accordance with inspection procedure.

H.
The medical gas system supplier shall furnish customer copies of Medical Gas Pipeline Inspection Report and Medical Gas Pipeline Certification to Contractor and shall be distributed as follows:

1.
Contractors.

2.
Owner or Owner's Representative.

3.
Architect.

4.
Engineer.

5.
Hospital Administration.

I.
The following procedure shall be followed in addition to the above on extensions to existing systems:

1.
Owner's Representative shall, with adequate advance notice, request that system supplier's inspector or inspection team be on site when old piping is cut-in for installation of new lines.

2.
Owner's Representative and system supplier's representative shall arrange to have inspection team on site when the existing piping is cut into for installation of new lines.

3.
Main line shut-off valves shall be installed in new piping as close as possible to point to cut-in to previously installed piping.

4.
NOTE:  Following verification of proper labeling or proper gas distribution of previously installed piping after cut-in procedure, the aforementioned valves (Item 3) shall be considered the "source" of supply for the new piping.

5.
After re-establishing pressure in each previously installed supply line after "cut-in", at least the previously installed outlets for each gas and for each cut-in point shall be opened to ensure that the proper gas is being delivered. The outlets must be those most immediately "upstream" of the cut-in point. Gas should be bled to atmosphere prior to analyzation to ensure purging from point of cut-in to test point.

J.
The presence of the desired gas shall be confirmed with the combined use of an oxygen analyzer and a pressure gauge attached to an appropriate adapter with results tabulated below:
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  Gas  



02 Concentration

 Pressure 
Oxygen


98-100%


50 psi plus or minus 5 psi

N20



0%



50 psi plus or minus 5 psi

N2



0%



Normal regulated pressure









plus or minus 5 psi









(usually set at from









160 to 200 psi)

Vacuum (including

0%



Negative

Anest. Evacuation)

CO2



0%



Temporarily reduced









pressure at source to 









300 psi. Outlet pressure









shall be 30 psi plus or









minus 5 psi.

Air



 21%



50 psi plus or minus 5 psi

END OF SECTION
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PART 1 - GENERAL

1.01 

WORK INCLUDED

A.
Pipe, pipe fittings, and associated items.

B.
Valves.

C.
Sanitary waste and vent piping system.

D.
Domestic water piping system.

E.
Plumbing specialties.

F.
Storm drainage systems

1.02

QUALITY ASSURANCE

A.
Valves:  Manufacturer's name and pressure rating marked on valve body.

B.
Welding Materials and Procedures:  Conform to ASME Code and applicable state labor regulations.

C.
Welders Certification:  In accordance with ANSI/ASME Sec 9 and ANSI/AWS D1.1.

D.
Contractor must have a current City and State License.

E.
Copies of required permits must be forwarded to the Planning and Construction Department.

1.03

SUBMITTALS

A.
Submit product data under provisions of Section 01340 General Provisions, and as described below.

1.
Submit in 3-ring binder books, or other binder book means, the following items under specifications sections as listed. Submittal of the following shall be issued together, simultaneously as described above. If submittal is not submitted as described herewith, it is subject to rejection, in whole, and returned for re-submittal.

B.
Include data on pipe materials, pipe fittings, valves and accessories.

1.04

DELIVERY, STORAGE, AND HANDLING

A.
Deliver products to site under provisions of specifications and refer to Section 01605 General Provisions.

B.
Store and protect products under provisions of other Sections of the specifications.

C.
Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS

2.01

SANITARY WASTE AND VENT PIPING, BURIED

A.
Cast Iron Pipe:  ASTM A74-82 service weight. Fittings: Cast Iron. Joints:  Hub-and-spigot, CISPI HSN compressions type with ASTM C564 neoprene gaskets.
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2.02

SANITARY WASTE AND VENT PIPING, ABOVE GRADE

A.
Cast Iron Pipe:  CISPI 301-85, hubless, service weight. Fittings:  Cast iron. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

B.
Copper Pipe:  ASTM B306, DWV. Fittings:  ANSI/ASME B 16.3, CAST BRONZE, or ANSI/ASME B16.29, wrought copper. Joints:  ANSI/ASTM B32, solder, Grade 50B.

C.
Acid Waste and Vent Piping:  Orion Industries, Inc. corrosion resistant drainage piping, polypropylene Type II copolymer, using mechanical joint drainage fittings.

2.03

WATER PIPING, BURIED WITHIN BUILDING

A.
Copper Tubing:  ASTM B88, Type K, roll soft and seamless, 2 1/2 inch and smaller.

B.
Cast Iron Pipe:  ANSI/AWWA C151. Fittings:  Ductile iron, standard thickness. Joints:  ANSI/AWWA C111, rubber gasket with 3/4 diameter rods.

2.04

WATER PIPING, ABOVE GRADE

A.
Copper Tubing:  ASTM B88-83, Type L, hard drawn. Fittings: ANSI/ASME B16.23, cast brass, or ANSI/ASME B15.29, wrought copper. Joints:  ANSI/ASTM B32, solder, Grade 95TA, containing no lead.

B.
Galvanized Steel Pipe:  For cold water piping larger than 4 inch, ASTM A53 or A120, Schedule 40. Fittings:  Cast iron. Joints:  Grooved mechanical couplings.

C.
Provide 250 psig pressure piping and fittings for Laser Cooling Water System.

2.05

STORM WATER PIPING, BURIED

A.
Cast Iron Pipe:  ASTM A74-82 service weight. Fittings: Cast iron. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets.

2.06

STORM WATER PIPING, ABOVE GRADE

A.
Cast Iron Pipe:  CISPI 301, hubless, service weight, Fittings:  Cast iron. Joints:  ASTM-C564 gaskets with stainless steel clamp-and-shield assemblies as manufactured by Clamp-All Pipe Coupling System.

2.07

PUMPED WASTE PIPING, BURIED OR ABOVE GRADE

A.
Steel Pipe:  ASTM A53 or A120, Schedule 40 black, galvanized. Fittings:  ANSI/ASME B16.3, malleable iron, or ASTM A234, forged steel welding type. Joints:  Screwed for pipe two inches and under; ANSI/AWS D1.1, welded, for pipe over two inches.

2.08

COMPRESSED AIR PIPING (NON-CLINICAL)

A.
Steel Pipe:  ASTM A53, Schedule 40 black. Fittings:  ANSI/ASME B16.3, malleable iron, or ASTM A234, forged steel welding type. Joints:  Screwed for pipe two inches and under; ANSI/AWS D1.1, welded, for pipe over two inches.

SECTION 8
PLUMBING PIPING












Page 3 of 7

2.09

FLANGES, UNIONS, AND COUPLINGS

A.
Pipe Size 2 Inches and Smaller:  150 psig malleable iron unions for threaded ferrous piping; bronze unions for copper pipe, soldered joints.

B.
Pipe Size Larger Than 2 Inches:  150 psig forged steel slip-on flanges for ferrous piping; bronze flanges for copper piping; neoprene gaskets for gas service; 1/16 inch thick preformed neoprene bonded to asbestos.

C.
Grooved and Shouldered Pipe End Couplings:  Malleable iron housing clamps to engage and lock, designed to permit some angular deflection, contraction, and expansion; "C" shape composition sealing gasket; steel bolts, nuts, and washers; galvanized couplings for galvanized pipe.

D.
Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier.

2.10

ACCEPTABLE MANUFACTURERS - VALVES - GENERAL

A.
Crane 150 pound water valves Model 103 for 2 inch and smaller, and Model 465-1/2 for 2-1/2 inch and larger. Crane sweat valves Model 105 for 2 inch and smaller. Approved equivalent by:

1.
Powell.

2.
Jenkins.

3.
Nibco-Scott.

2.11

GATE VALVES

A.
2 inch and smaller:  Bronze body, non-rising stem and handwheel, inside screw, single double wedge or disc, solder or threaded ends, as required.

B.
2-1/2 inch and larger:  Iron body, bronze trim, non-rising stem and handwheel, flanged or grooved ends as required.

2.12

ACCEPTABLE MANUFACTURERS - BALL VALVES

A.
Nibco-Scott 150 pound water valves Model T-595 for 2 inches and smaller. Nibco-Scott sweat valves Model S-595 for 2 inches and smaller. Approved equivalent by:

1.
Powell.

2.
Jenkins.

3.
Apollo.

2.13

BALL VALVES

A.
2 inch and smaller:  Bronze body, stainless steel ball, Teflon seats and stuffing box ring, lever handle, solder or threaded ends as required.
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2.14

ACCEPTABLE MANUFACTURERS-DOMESTIC HOT WATER RECIRCULATING BALANCING VALVES

A.
ITT Bell and Gossett circuit setter balance valves for sizes 1/2 inch thru 2 inch.

2.15

BALANCING VALVES

A.
Balances hydronic system flow rates, positive shutoff, flow memory, read-out ports, vent connection and pre-formed insulation.

B.
Bronze construction including Disc.

2.16

ACCEPTABLE MANUFACTURERS - BUTTERFLY VALVES

A.
NONE not to be used

2.17

BUTTERFLY VALVES

A.
None  not used

2.18

ACCEPTABLE MANUFACTURERS - SWING CHECK VALVES

A.
Crane 150 psi Model 17075, solder joint and Model 1707, threaded, for 3 inch and under. Crane 150 psi Model 147, flanged, for 4 inch and larger, or approved equivalent by:

1.
Powell.

2.
Jenkins.

3.
Grinnell.

2.19

SWING CHECK VALVES

A.
2 Inch and smaller:  Bronze swing disc, with solder or screwed ends.

B.
2-1/2 inch and larger:  Iron body, bronze trim, swing disc, renewable disc and seat, flanged ends.

2.20

ACCEPTABLE MANUFACTURERS - WATER PRESSURE REDUCING VALVES

A.
Watts Regulator Company, Model Number 2235 for 2-1/2 inch and smaller including strainer, Model N223 Series with F-27 strainer for 3 inch size, and Model 127W for 4 inch size. Approved equivalent by:

1.
Clayton Valve.

2.
ITT Bell and Gossett.

3.
Hoffman.
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2.21

WATER PRESSURE REDUCING VALVES

A.
2 Inch and smaller:  Bronze body, stainless steel and thermoplastic internal parts, fabric reinforced diaphragm, strainer, threaded double union ends.

B.
2-1/2 Inch and larger:  Cast iron body, bronze fitted, elastomer diaphragm and seat disc, flanged.

C.
See Drawings for Schedule of Valves.

2.22

PIPE ESCUTCHEONS

A.
Furnish and install chrome plated split-ring escutcheons on piping passing thru walls, exposed to view. Escutcheon's shall be provided on both sides of wall if both sides are exposed to view.

B.
Escutcheons shall be pipe size.

2.23

DEIONIZED WATER SYSTEM

A.
Orion Industries, Inc. corrosion resistant drainage piping, polyproplenet Type II copolymer, using mechanical joint drainage fittings.

PART 3 - EXECUTION

3.01

PREPARATION

A.
Ream pipe and tube ends. Remove burrs.

B.
Remove scale and dirt, inside and outside, before assembly.

C.
Prepare piping connections to equipment with flanges or  unions.

D.
Remove all abandoned piping in renovated spaces.

E.
In renovated spaces, any existing PVC piping carrying pressure shall be removed and replaced with approved materials and installation methods.

3.02

INSTALLATION

A.
Provide non-conducting dielectric connections wherever jointing dissimilar metals.

B.
Route piping in orderly manner and maintain gradient.

C.
Install piping to conserve building space and not interfere with use of space or interfere with other trades.

D.
Group piping whenever practical at common elevations.

E.
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

F.
Provide clearance for installation of insulation and access to valves and fittings.

G.
Provide access doors or panels where valves and fittings are not exposed. Coordinate size and location of access doors or panels with other Sections of this specification.

H.
Establish elevations of buried piping outside the building to ensure not less than three foot of cover, or as required by local codes.
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I.
Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.

J.
Extend sanitary vent lines thru roof using required lengths above finished roof level as required by Federal, State, and Local Plumbing Codes and authorities having jurisdiction.

K.
Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting. Refer to other Sections of this specification.

L.
Establish invert elevations, slopes for sanitary waste and vent piping, and storm water piping, at 1/4 inch per foot for piping 2 inch in size, and 1/8 inch per foot for piping 3 inch and larger.

M.
Excavate in accordance with other Sections of this specification for work of this Section.

N.
Backfill in accordance with other Sections of this specification for work of this Section.

O.
Install bell and spigot pipe with bell end upstream.

P.
Install valves with stems upright or horizontal, not inverted.

Q.
Coordinate with structural beams and sleeve beams as required to install piping systems.

R.
Provide the Owner with a detailed layout showing location and system served by each valve.

3.03

EXCAVATING AND BACKFILLING

A.
Perform trenching, excavating, and backfilling in accordance with Federal, State and Local authorities having jurisdiction, and applicable code requirements the following piping systems inside the building.

1.
Sanitary waste and vent.

2.
Acid waste and vent.

3.
Storm water.

4.
Domestic water.

B.
Depth of excavation and bury for interior piping shall be as required by the rate of fall for gravity piping systems, and shall be a minimum of 24 inches for pressure piping systems.

C.
Depth of excavation for interior piping shall be carried to a depth of 6 inches below bottom of pipe elevation. Fill below pipe (6 inches), around pipe, and a minimum of 12 inches above pipe with sand or Class "B" crushed stone tampered firm and even. Final backfilling shall be done to exclude use of rock or stone above sand or Class "B" crushed stone.

3.04

APPLICATION

A.
Use grooved mechanical couplings and fasteners only in accessible locations.

B.
Install unions downstream of valves and at equipment or apparatus connections.

C.
Install brass male adapters each side of valves in copper piped system. Sweat solder adapters to pipe.

D.
Install gate, or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
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3.05

DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A.
Prior to starting work, verify system is complete, flushed and clean.

B.
Ensure PH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid  (hydrochloric).

C.
Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50 to 80 PPM of available chlorine.

D.
Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of outlets.

E.
Maintain disinfectant in system for 24 hours.

F.
If final disinfectant residual tests less than 25 mg/L, repeat treatment.

G.
Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

H.
Take samples no sooner than 24 hours after flushing, from 2 percent of outlets and from water entry, and analyze in accordance with AWWA C 601, and requirement of authority having jurisdiction.

3.06

SYSTEMS TESTS

A.
Hydrostatically test the below listed systems as per the requirements of the Federal, State, and Local authorities having jurisdiction, including applicable Plumbing Codes and Guidelines.

1.
Domestic cold water.

2.
Domestic hot water.

3.
Domestic hot water recirculating.

4.
Sanitary waste and vent.

5.
Acid waste and vent.

6.
Rainwater leaders and storm water.

B.
Provide required air pressure tests for the below listed systems as per the requirements of the Federal, State, and Local authorities having jurisdiction, including the applicable Plumbing Codes and Guidelines, Gas Codes, and the C.G.A. requirements.

1.
Compressed air (non-clinical).

C.
If required, test(s) shall be witnessed by Federal, State and Local authorities having jurisdiction, Architect/Engineer, and any authority having jurisdiction.

D.
Provide as many tests as required, and repair any leaks throughout systems.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Furnish and install specified insulation for plumbing piping as follows:

1.
Cold water piping.

2.
Hot water piping.

3.
Hot water recirculating piping.

4.
Rain water leader piping above ground in horizontal positions and including the first turn down or turn up elbow and the bowl of roof drains.

5.
Sanitary cold waste and drain lines in horizontal positions, which carry cold condensate drainage.

B.
Provide necessary labor, materials, tools and equipment to perform work required on the Contract Drawings and specified herein.

C.
Pipe fittings, elbows, tees, valves, unions, strainers and associated items shall be insulated.

 D.
Where electrical heat tracing cable is shown, noted, or specified on piping, it shall be installed with insulation over the cable and pipe.

1.02

QUALITY ASSURANCE/REGULATORY REQUIREMENTS

A.
Insulation, adhesives, coatings, sealers, tapes, covers and associated items shall have a flame spread rating of 25 or less and smoke development of 50 or less when tested in accordance with ASTM E-84, NFPA 225, UL 723, NFPA 90-1 (where applicable), Federal, State and local authorities having jurisdiction. Insulation shall also comply with applicable State and local current plumbing codes.

B.
Insulation materials shall be delivered and stored in manufacturer's containers and kept free from dirt, water, chemicals, and mechanical damage.

C.
Specialist Firm:  Company specializing in piping and equipment insulation installations with five years experience.

D.
Product data shall bear Underwriters Laboratory label or marking.

1.03

SUBMITTALS

A.
Submit product data under provisions of Specification Section 01340 below.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS

A.
Rigid Fiberglass Insulation.

1.
Furnish and install piping insulation and associated items as specified herein and including the required temperature range, as manufactured by Manville "Micro-Lok 650" or equivalent by:
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a)
Owens-Corning Fiberglass Corp.

b)
Knauf.

c)
Certainteed.

2.02

PIPING INSULATION

A.
Rigid Fiberglass Insulation.

1.
Shall be a heavy density preformed insulation composed of fine glass fibers bonded together with a phenolic resin and molded in one piece sections. Insulation shall have an all service jacket, factory-applied, composed of a reinforced white craft paper and aluminum foil laminate. Insulation shall conform strictly to the fire-resistive qualities as specified under this section of the specifications.

2.
Cover valves, flanges, unions, elbows and associated items in each piping system with equivalent thickness and composition as applied to adjoining pipe run. Install factory pre-molded, per-cut, or job fabricated, or by cutting fiberglass insulation in short, mitered segments.

3.
Provide PVC pre-molded fitting covers as specified herein.

PART 3 - EXECUTION

3.01

INSULATION ON PLUMBING PIPING

A.
Domestic Cold Water Piping:  Insulate piping located in interior spaces as specified below.

1.
Domestic Cold Water, 1 inch diameter and smaller:  1/2 inch thickness of rigid fiberglass insulation.

2.
Domestic cold Water, 1-1/4 inch diameter and larger:  1 inch thickness of rigid fiberglass insulation.

3.
Buried/Underslab Domestic Cold Water Piping, Soft Roll Copper 1/2 Inch Diameter thru 2-1/2 Inch Diameter:  1 inch thickness of AP Armstrong Armaflex 2000 insulation.

B.
Domestic Hot and Hot Water Recirculating Piping:  Insulate piping located in interior spaces as specified below.

1.
Domestic Hot Water and Hot Water Recirculating Pipe, 1 inch diameter and smaller:  1/2 inch thickness of rigid fiberglass insulation.

2.
Domestic Hot and Hot Water Recirculating Pipe, 1-1/4 Inch Diameter thru 4 Inch Diameter:  1 inch thickness of rigid fiberglass insulation.

3.
Domestic Hot Water Pipe, 5 inch and larger:  1-1/2 inch thickness rigid fiberglass insulation.

4.
Buried/Underslab Domestic Hot and Hot Water Recirculating Pipe, Soft Roll Copper 1/2 Inch Diameter thru 2-1/2 Inch Diameter:  1 inch thickness of Armstrong AP Armaflex 2000 insulation.

C.
Horizontal Rain Water Leaders, First Turn Down or Turn Up Elbow of Piping and Bowl of Roof Drains:  Insulate piping located in interior spaces as specified below.
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1.
Horizontal Rain Water Leader Piping, First Turn Down or Turn Up Elbow of Piping and Bowl of Roof Drains (any size):  1 inch thickness of rigid fiberglass insulation.

D.
Horizontal Cold Waste and Cold Condensate Drain Piping: Insulate piping located in interior spaces as specified below.

1.
Horizontal Cold Waste and Cold Condensate Drain Piping (any size):  1 inch thickness of Armstrong AP Armaflex 2000 insulation.

E.
Piping Exposed to Freezing Elements:  Insulate piping located inside or outside the structure or in areas/spaces subject to freezing as specified below.

1.
Piping 1 inch Diameter and Smaller:  1/2 inch thickness of rigid fiberglass insulation.

2.
Piping 1-1/4 Inch Diameter thru 4 Inch Diameter:  1 inch thickness rigid fiberglass insulation.

3.
Piping 5 Inch Diameter and Larger:  1-1/2 inch thickness rigid fiberglass insulation.

4.
Furnish and install aluminum jacket and fittings on piping as specified below.

3.02

ALUMINUM JACKET COVERING

A.
Piping insulation exposed to weather or freezing elements shall be finished with a .016 inch thick (or standard thickness) Childers or equivalent, aluminum jacket and Elljacs or equivalent, pre-formed aluminum covering on fittings, elbows, valves, and associated items.

3.03

RIGID FIBERGLASS INSULATION

A.
Insulation on concealed piping shall be finished with white paintable, fire-retardant ASJ jacket. Insulation on piping in the mechanical equipment rooms and elsewhere exposed to view shall be finished with an 8 oz. (226 grams) canvas jacket with two coats of Benjamin Foster fireproof sizing.

B.
Butt joints firmly together and smoothly secure jacket laps and joint strips with lap adhesive. End of pipe insulation shall be sealed off with a vapor barrier coating at fittings and valves and at intervals of 21 feet on continuous runs of pipe.

C.
Insulate fittings and valves with molded fiberglass fittings, segments of pipe insulation, or with firmly compressed foil-faced fiberglass blanket. Secure in place with 20 gauge corrosion-resistant wire and apply a smoothing coat of insulating cement. Vapor seal by applying a layer of open-weave glass cloth fabric embedded between two flood coats of vapor barrier mastic. Lap glass fabric 2 inch onto adjacent pipe. (In lieu of glass cloth embedded between coats of mastic, pre-molded fitting covers may be used). The covers shall overlap the adjoining pipe insulation and shall be sealed at edges with vapor barrier adhesive. Secure ends of covers with pressure-sensitive vinyl tape).

3.04

INSTALLATION OF PIPING INSULATION

A.
Install insulation products in accordance with the manufacturer's written instructions, and in accordance with recognized industry practices.
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B.
Surfaces shall be clean and dry prior to application of insulation. The piping system shall be tight with testing and corrections complete.

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

D.
Insulation shall not be cut where a hanger is located.

E.
Adhesives, cements and mastics shall be compatible with materials applied and shall not attack materials in either wet or dry state.

F.
Insulation shall have a well tailored appearance.

G.
Refer to Specifications for sleeves and insulation requirements. Fiberglass pipe insulation shall not pass through fire or smoke rated partitions.

3.05

PROTECTION AND REPLACEMENT

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

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

C.
Installer of the piping insulation shall advise the Contractor of required protection for the insulation work during the remainder of the construction period, to avoid damage and deterioration.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Cleanouts.

B.
Backflow preventers.

C.
Water hammer arrestors.

D.
Acid dilution tank and pit.

E.
Piping Heat Tracing System(s).

1.02

QUALITY ASSURANCE

A.
Manufacturer:  For each product specified, provide components by same manufacturer throughout.

B.
Manufacturers with five years experience.

1.03

SUBMITTALS

A.
Submit product data under provisions of Section 01340. Include component sized, rough-in requirements, service line sizes, and finishes.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS - INTERCEPTORS

A.
As manufactured by a specialty concrete company with five years experience in interceptor construction.

2.02

ACCEPTABLE MANUFACTURERS - ACID DILUTION TANK AND PIT

A.
Acid Neutralization/Dilution Tank:

1.
Town and Country.

2.
Orion.

3.
GSR Fuseal.

B.
Acid Neutralization/Dilution Pit:

1.
As manufactured by a specialty company with five years experience in acid pit specialty construction.

2.03

ACID NEUTRALIZATION/DILUTION TANK AND PIT

A.
Acid Neutralization/Dilution Tank:  Polyolefin, or equivalent construction with required inlet and outlet connections, vent connection, and removable top.

B.
Acid Neutralization/Dilution Pit:  Constructed of reinforced concrete or fiberglass basin with manhole and frame.
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2.04

ACCEPTABLE MANUFACTURERS - CLEANOUTS

A.
Jay R. Smith.

B.
Jonespec.

C.
Josam.

2.05

CLEANOUTS

A.
Exterior Areas:  Round, cast iron, polished bronze access frame and non-skid cover, gasket type, figure 4231-PB, as manufactured by Jay R. Smith, or equal.

B.
Finished Concrete Floors:  Round, cast iron, polished bronze access frame and non-skid cover, gasket type, Figure 4031-PB, as manufactured by Jay R. Smith, or equal.

C.
Ceramic or Quarry Tile Floors:  Round cast iron, polished bronze access frame and non-skid cover, gasket type, Figure 4051-PB, as manufactured by Jay R. Smith, or equal.

D.
Vinyl Tile Floors:  Round, cast iron, polished bronze access frame, gasket type, Figure 4171-PB, as manufactured by Jay R. Smith, or equal.

E.
Terrazzo Floors:  Round, cast iron, polished bronze access frame, gasket type, Figure 4191-PB, as manufactured by Jay R. Smith, or equal.

F.
Carpeted Floors:  Round, cast iron, polished bronze access frame, gasket type, Figure 4031-PB,-X with carpet tack as manufactured by Jay R. Smith, or equal.

G.
Wall:  Round countersunk brass plug with round stainless steel access cover with screw, Figure 4472 as manufactured by Jay R. Smith, or equal. Used in conjunction with tapped sanitary "T" fitting.

H.
NOTE:  Provide clamping device Suffix F-C on cleanouts that occur in floor having waterproof membrane.

2.06

TILE SHOWER AND FLOOR DRAIN WATERPROOF MEMBRANE

A.
In each tile shower compartment above slab on grade, install a shower pan liner as manufactured by the Noble Company, Chloraloy 240 CPE waterproof membrane, the size of the compartment floor, and extending six (6) inches up on each vertical side. Install the pan liner as recommended by the manufacturer.

B.
At floor drains installed above slab on grade, install a 36 inch by 36 inch waterproof membrane apron as manufactured by the Noble Company, Chloraloy 240 CPE waterproof membrane,  Install the apron as recommended by the manufacturer.

2.07

PIPING HEAT TRACING SYSTEMS (FOR FREEZE PROTECTION)

A.
Furnish and install heat tracing cable on piping exposed to freezing conditions and as noted on the Contract Drawings, or as specified.

B.
Heat Tracing Cable:  Raychem Chemelex auto-trace or XL-trace self-regulating heat cable, as recommended by the manufacturer for the required installation (s).

C.
Install per recommendations of manufacturer.

D.
Installation shall include protection for piping valves and traps.
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2.08

PIPING HEAT TRACING SYSTEM (FOR MAINTAINING WATER TEMPERATURES)

A.
Furnish and install heat tracing cable:  Raychem HWAT-D self-regulating heat cable, as recommended by the manufacturer for the required installation of the domestic hot water piping system (s).

B.
The required number of feet of HWAT-D cable required to serve domestic hot water piping.

C.
Furnish the cable at the required voltage, K.W., and AMP circuits.

D.
Furnish and install required components for a complete operating system as recommended by the manufacturer.

E.
Cable shall be installed under piping insulation and insulation shall be up-sized as required for proper cable installation.

F.
Installation shall be as recommended by manufacturer.

2.09

ACCEPTABLE MANUFACTURERS - REDUCED PRESSURE BACKFLOW



PREVENTERS

A.
Febco.

B.
Hersey Beeco.

C.
Watts.

2.10

REDUCED PRESSURE BACKFLOW PREVENTERS

A.
Reduced Pressure Backflow Preventers:  ANSI/ASSE 1013; 3/4 inch thru 2 inch:  bronze body with bronze and plastic internal parts, stainless steel springs; reversible seat disc, two independently operating spring loaded check valves, diaphragm type differential pressure relief valve, located between check valves, non-threaded vent outlet, air gap fitting, entering side strainer, four test cocks, full port ball valves. 2-1/2 inch thru 10 inch:  same specification as listed above with the following exceptions; ductile iron body, stainless steel check valve assembly, NRS gate valves.

B.
Furnish and install required reduced pressure backflow preventer fixed air gap drain fitting(s).

2.11

WATER HAMMER ARRESTORS

A.
ANSO A112.26.1; sized in accordance with PDI WH201, precharged suitable for operation in temperature range - 100 to 300 degrees F and maximum 250 psig working pressure.

2.12

DRIP PANS

A.
Where water and drain pipes pass over electrical equipment, provide drip pans of size as required (minimum 12” wide) to protect affected areas.

B.
Pans, 18 gauge galvanized sheet metal, edges turned up 2-1/2” on all sides, reinforced by rolling edge. Insulated surface of drip pan with Armaflex sheet insulation.

C.
Provide 1-1/4” drain (schedule 40 PVC or Type “M” copper) to above nearest floor drain.
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PART 3 - EXECUTION

3.01

INSTALLATION AND APPLICATION

A.
Install specialties in accordance with manufacturer's instructions to permit intended performance.

B.
Reduced Pressure Backflow Preventers

1.
Pipe relief through fixed air gap and discharge to floor drain and/or as shown on Contract Drawings.

2.
Install adjacent to wall and/or floor utilizing stand-off brackets, angle frame, and/or concrete piers; refer to detail on Contract Drawings.

3.
Test unit for leaks and pressure drop. Clean and/or replace soiled strainer media.

C.
Shock Absorbers

1.
Install shock absorbers so access and maintenance can be performed without disturbing walls and non-liftout ceilings.

2.
Shock absorbers shall be tested and certified by plumbing and drainage institute.

D.
Cleanouts

1.
Locate line size cleanouts, (6 inch cleanouts are largest required in any line), at base of soil and waste stacks, at changes in direction and in straight runs. Spacing in straight runs shall not exceed 50 feet for pipe 3 inch and smaller and 75 feet for 4 inch and larger piping.

2.
Cleanouts not accessible, which cannot be made easily accessible otherwise, shall be extended up through floor and/or wall if allowed by codes.

E.
Acid Pit

1.
Locate for easy access and cleaning, and as shown on the contract drawings.

2.
Obtain approval from state and local health agencies and any authority having jurisdiction.

END OF SECTION
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PART 1 - GENERAL

1.01

WORK INCLUDED

A.
Installation of plumbing fixtures as listed in this section of the specifications.

1.02

QUALITY ASSURANCE

A.
Fixtures:  By same manufacturer for each product specified.

B.
Trim:  By same manufacturer for each product specified.

1.03

SUBMITTALS

A.
Submit product data under provisions of Section 01340.

B.
Include fixtures, sizes, utility sizes, trim, and finishes.

1.04

OPERATION AND MAINTENANCE DATA

A.
Submit operation and maintenance data under provisions of Section 01340.

B.
Include fixture trim exploded view and replacement parts lists.

1.05

WARRANTY

A.
Provide one year warranty from time of release to Owner and as under provisions of other Sections of the specifications.

PART 2 - PRODUCTS

2.01

FIXTURES

A.
Whenever a catalogue number is scheduled, it is intended that all material covered by this catalogue number and any required accessories shall be furnished.

B.
All exposed metal trim and piping shall be chrome plated and polished.

C.
Trim which can be removed or disassembled, without tools is not acceptable.

D.
Water closet seats shall be open front, elongated style with self sustaining and concealed hinge, less cover, of solid urea formaldehyde, fire proof plastic, unless noted otherwise in plumbing fixture schedule.

E.
All water closets shall flush with 3.5 gallons or less and meet ANSI A112.19.2M Standards.

2.02

TRIM

A.
Flush valves shall meet Fed. No. WW-P-541 and shall have; screwdriver control stop, vacuum breaker, adjustable tailpiece, non-hold open handle and optional equipment as scheduled. Flush valves shall be compatible with water closet and use 3.5 gallons or less per flush.

SECTION 11
PLUMBING FIXTURES












Page 2 of 20

B.
Provide closets with both caps with retainer clips. Use all mineral gaskets with plastic discharge sleeve having ethane core reinforcement.

C.
Closet floor flanges shall be C.I. 1/4” thick with 2” caulking depth.

D.
Shower valves shall be of the pressure balancing type with check stops to prevent cross over, temperature limits stops, flow restrictor to limit flow to 3 GPM and when used with tub and tub spout a push rod diverter.

E.
Lavatory and sink faucets shall be provided with 3 GPM flow restrictors on hot and cold water, unless otherwise specified.

F.
Traps shall be cast brass with cleanout. Supplies shall be flexible chrome plated brass or copper with heavy duty 1/2”x3/8” stops.

2.03

ACCEPTABLE MANUFACTURERS

VITREOUS CHINA FIXTURES

A.
Kohler.

B.
Eljer.

C.
American Standard.

FIXTURE TRIM (FAUCETS)

A.
Chicago Faucet.

B.
T. and S. Brass and Bronze Works.

C.
Or as specified.

FIXTURE TRIM (BELOW FLOOD RIM TYPE)

A.
McGuire.

B.
Chicago.

C.
T. and S. Brass and Bronze Works.

FLUSH VALVES

A.
Sloan Valve Company.

B.
Zurn.

WATER CLOSET SEATS

A.
Bemis.

B.
Beneke.

C.
Olsonite.

FIXTURE CARRIES AND SUPPORTS

A.
Jay R. Smith.

B.
Jonespec.

C.
Josam.

MIXING VALVES (THERMOSTATIC)

A.
Symmons.

MIXING VALVES (PRESSURE BALANCED)

A.
Symmons.
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ELECTRIC WATER COOLERS

A.
Sunroc.

B.
Oasis.

C.
Halsey-Taylor.

STAINLESS STEEL SINKS

A.
Just.

B.
Elkay.

FIRE PROTECTION EQUIPMENT

A.
Potter-Roemer.

B.
Elkhart Brass.

C.
Croker-Standard.

ROOF DRAINS, WATER HYDRANTS, WALL HYDRANTS, FLOOR DRAINS, AREA DRAINS, FIXTURE CARRIERS, SHOCK ABSORBERS, AND ASSOCIATED EQUIPMENT

A.
Jay R. Smith.

B.
Jonespec.

C.
Josam.

2.04

PLUMBING FIXTURES

A.
When reference is made to trade names or to names of manufacturers, such references are made solely to designate and identify the quality of materials or equipment to be furnished and are nit intended to restrict the use of equal material or equipment except where specifically stated otherwise. If the Contractor wishes to use materials and equipment other than those mentioned in the Specifications, the procedure outlined in Articles 3.12.4.1 and 3.12.4.2 of the Supplementary Conditions shall be followed.

WATER CLOSET (F.V., WALL HUNG, PUBLIC)

a.
Kohler number K-4430-ET, vitreous china wall hung water closet, or equal.

b.
Bemis number 1655-C, white open front seat with check hinge, or equal.

c.
Sloan Royal number 110-YB-YC, flush valve. Furnish and install Jay R. Smith closet carrier for applicable horizontal or vertical installation, or equal.

WATER CLOSET (F.V., WALL HUNG, PUBLIC, HANDICAP)

a.
Kohler number K-4430-ET, vitreous china wall hung water closet, or equal.

b.
Bemis number 1655-C, white open front seat with check hinge, or equal.

c.
Sloan Royal number 110-TB-YC, flush valve, or equal.

d.
Furnish and install Jay R. Smith closet carrier for applicable horizontal or vertical installation, or equal.

e.
Mount closet at 18 inches from flood rim to finished floor.
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WATER CLOSET (F.V. WALL HUNG, BEDPAN WASHER)

a.
Kohler Number K-4430-ET, vitreous china wall hung water closet, or equal.

b.
Bemis Number 1655-C, white open front seat with check hinge, or equal.

c.
Sloan Royal Number BPW-1000-YB-YC, flush valve with bedpan washer. Furnish and install Jay R. Smith closet carrier for applicable horizontal or vertical installation, or equal.

URINAL (F.V., WALL HUNG, HANDICAPPED)

a.
Kohler number K-5014-T, vitreous china wall hung urinal with wall hanger, or equal.

b.
Sloan Royal number 180-YB-YC, flush valve, or equal.

c.
Furnish and install Jay R. Smith urinal carrier for applicable installation, or equal.

d.
Mounting height of 19 inches from flood rim to finished floor.

LAVATORY (WALL HUNG, GOOSENECK, WRIST BLADES)

a.
Kohler number K-2005, vitreous china, 21 inches by 18 inches, wall hung lavatory with wall hanger, or equal.

b.
One (1) Kohler number K-13335, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire number 155A, 1-1/4 inch grid drain with tailpiece, or equal.

d.
One (1) McGuire number 8872, 1-1/4 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire number H-2165, supplies with wheel handle stop, or equal.

f.
Furnish and install Jay R. Smith floor mounted lavatory carrier for applicable installation, or equal.

g.
Mounting height of 31 inches from flood rim to finished floor.

LAVATORY (WALL HUNG, PUBLIC/STAFF)

a.
Kohler number K-2005, vitreous china 21 inches by 18 inches, wall hung lavatory with wall hanger, or equal.

b.
One (1) Kohler number K-15199 single lever faucet, or equal.

c.
One (1) McGuire number 155A, 1 1/4 inch grid drain with tailpiece, or equal.

d.
One (1) McGuire number 8872, 1 1/4 inch semi-cast brass P trap with cleanout plug, or equal.

e.
One (1) pair McGuire number H-2165-LK, supplies with loose key stop, or equal.

f.
Furnish and install Jay R. Smith floor mounted lavatory carrier for applicable installation, or equal.

g.
Mounting height of 31 inches from flood rim to finished floor.

LAVATORY (WALL HUNG, FOOT CONTROLS)

a.
Kohler number K-2007, vitreous china, 20 inches by 18 inches, wall hung lavatory with wall hanger, or equal.

b.
One (1) Kohler number K-13762, gooseneck faucet with end trim, or equal.

c.
One (1) Kohler number K-13816, wall mounted double pedal foot valve, or equal.

d.
One (1) McGuire number 155A, 1 1/4 inch grid drain with tailpiece, or equal.
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e.
One (1) McGuire number 8872, 1 1/4 inch semi-cast brass P-trap with cleanout plug, or equal.

f.
One (1) McGuire H-165-LK-HCA-SPL, supply assembly, or equal.

g.
Furnish and install Jay R. Smith floor mounted lavatory carrier for applicable installation, or equal.

h.
Mounting height of 31 inches from flood rim to finished floor.

LAVATORY (DROP-IN, OVAL, PUBLIC/STAFF)

a.
Kohler number K-2195, vitreous china, 20 inches by 17 inches, oval drop-in lavatory, or equal.

b.
One (1) Kohler number K-15199 single lever faucet, or equal.

c.
One (1) McGuire number 155A, 1 1/4 inch grid drain with tailpiece, or equal.

d.
One (1) McGuire number 8872, 1 1/4 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire number H-2165-LK, supplies with loose key stop, or equal.

SHOWER (TILE)

a.
Symmons number 86-1-X-L-B, single lever valve, or equal.

b.
One (1) Sloan number AC-11-B-3, shower head with 3 G.P.M. flow control or equal.

c.
One (1) McGuire number 156-SA6-SSF, shower arm with set screw escutcheon, or equal.

d.
One (1) Jay R. Smith number 2005-A-CP, 2 inch chrome plated bronze shower drain or equal.

e.
Provide 2 inch cast iron P-trap.

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SLA-2217-A-GR, 22 inch x 17 inch O.D., 16 inch x 14 inch I.D., 18 gauge stainless steel sink, 10-1/2 inches deep or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

CLINICAL SINK (WALL HUNG)

a.
Kohler number K-12867, vitreous china, 25 inches by 21 inches, wall hung clinical sink with stainless steel rim guards, or equal.

b.
One (1) Chicago Faucet number 814, clinical sink faucet with fork brace and integral stops, with 4 inch wrist control handles, or equal.

c.
One (1) Sloan Royal number 117-BY-YC-H, flush valve, or equal.

d.
One (1) Chicago Faucet number 910-G-777-19K, bed pan washer with self-closing double pedal wall hung valve, extended spray hose with hook and elevated vacuum breaker, or equal.

e.
Furnish and install Jay R. Smith floor mounted clinical sink carrier for applicable installation, or equal.
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f.
Mounting height of 27 inches from flood rim to finished floor.

g.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

SERVICE SINK (WALL HUNG)

a.
Kohler number K-6718, 24 inches by 20 inches enameled cast iron service sink with rim guard and wall hanger, or equal.

b.
One (1) Chicago Faucet number 911-IS, service sink faucet with built in service stops and elevated vacuum breaker, or equal.

c.
American Standard number 7798.176, trap standard with chrome plated strainer, or equal.

d.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

SERVICE FLOOR BASIN (24 INCHES BY 24 INCHES)

a.
Stern-Williams Company, Inc. number SB-900-BP2, 24 inches by 24 inches by 12 inches deep, square terrazzo service floor basin, with stainless steel cap, 3 inch cast brass strainer and backsplash on two sides, or equal.

b.
One (1) Chicago Faucet number 911-IS, service sink faucet with built in service stops and elevated vacuum breaker, or equal.

c.
Provide 3 inch cast iron P-trap.

d.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

SCRUB SINK (SINGLE, EQ. NO. S010)
a.
AMSCO Number Uni-Matic II, single scrub station, complete with chromium-plated brass strainer with gasket, tailpiece and nut. Concealed wall mounting brackets included with station, or equal.

b.
Provide fasteners for wall brackets.

c.
Provide 120-1-60 connection.

d.
Provide all required water and vent connections.

SCRUB SINK (DOUBLE, EQ. NO S029)

a.
AMSCO Number Uni-Matic II, double scrub station, complete with chromium-plated brass strainer with gasket, tailpiece and nut, or equal. Concealed wall mounting brackets included with station.

b.
Provide fasteners for wall brackets.

c.
Provide 120-1-60 connection.

d.
Provide all required water and waste connections.

SCRUB SINK (TRIPLE, EQ. NO. S030)

a.
AMSCO Number Uni-Matic II, triple scrub station, complete with chromium-plated brass strainer with gasket, tailpiece and nut, or equal. Concealed wall mounting brackets included with station.

b.
Provide fasteners for wall brackets.

c.
Provide 120-1-60 connection.

d.
Provide all required water and waste connections.
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SINK (S.S. SINGLE COMPARTMENT)

a.
Just number SLX-1921-A-GR, single compartment 18 gauge stainless steel sink, 19 inches o.d. by 21 inches o.d. by 10- 1/2 inches i.d. deep compartment, or equal.

b.
One (1) Chicago Faucet number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug.

e.
One (1) pair McGuire number H-2165, supplies with sheet handle stop, or equal.

SINK (S.S. DOUBLE COMPARTMENT)

a.
Just number DLXD-2237-A-GR, double compartment 18 gauge stainless steel sink, 22 inches o.d. by 37 inches o.d. by 12 inches i.d. deep compartments, or equal.

b.
One (1) Chicago Faucet number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
Two (2) McGuire number 151, strainers with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) McGuire number 111, 1/2 inch continuous waste with required end outlet length, or equal.

f.
One (1) pair McGuire number H-2165, supplies with wheel handle stop, or equal.

FLOOR DRAIN (ACID RESISTANT)

a.
Orion Fittings, Inc., acid resistant polypropylene 4 inch, FDI floor drain, or equal.

CUP SINK (LAB, POLYETHYLENE)

a.
C. Walls and Associates #PCS-145 cup sink with stopper, or equal.

b.
One (1) Orion, 1 1/2 inch by 1 1/2 inch swivel acid P-trap, or equal.

c.
One (1) Orion, 1 1/2 inch by 6 inch tailpiece assembly with gasket, or equal.

DEIONIZED WATER OUTLET

a.
Culligan Number 2560 PVC plastic gooseneck faucet with control valve, with .5 gpm flow control device, or equal.

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SLX-2222-A-GR, 22 inch x 22 inch O.D., 16 inch x 19 inch I.D., 18 gauge stainless steel sink, 10-1/2 inches deep, or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

SECTION 11
PLUMBING FIXTURES












Page 8 of 20

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SL-2122-A-GR, 22 inch x 22 inch o.d., 16 inch x 19 inch i.d., 18 gauge stainless steel sink, 7 1/2 inches deep or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SLX-2222-A-GR, 22 inch x 22 inch O.D., 16 inch x 19 inch I.D., 18 gauge stainless steel sink, 10 1/2 inches deep, or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

d.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

e.
One (1) in-sink-erator Number "Classic" 3/4 HP, 120-1-60 volt disposal with wall switch, or equal.

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SLX-2225-A-GR, 22 inch x 25 inch O.D., 16 inch x 22 inch I.D., 18 gauge stainless steel sink, 10 1/2 inches deep, or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SL-2125-A-GR, 21 inch x 25 inch O.D., 16 inch x 22 inch I.D., 18 gauge stainless steel sink, 8 inches deep or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.
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SINK (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number SLXD-2225-A-GR, 22 inch x 25 inch O.D., 16 inch x 22 inch I.D., 18 gauge stainless steel sink, 12 inches deep, or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

SINK DOUBLE COMPARTMENT (STAINLESS STEEL, WRIST BLADES, GOOSENECK)

a.
Just Number DLX-2233-A-GR, 22 inch x 33 inch O.D., 16 inch x 14 inch I.D., 18 gauge stainless steel sink, 10-1/2 inches deep, or equal.

b.
One (1) Chicago Faucet Number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
Two (2) McGuire Number 151, strainers with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire Number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) McGuire Number 111, 1 1/2 inch continuous waste arm with required end outlet length, or equal.

f.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

SWIVEL GOOSENECK FAUCET

a.
Chicago Faucet Number 445-DJ18, double jointed swivel gooseneck faucet, or equal.

UTILITY SINK

a.
Fiat Products Number FL-1, white polypropylene utility sink, or equal.

b.
Fiat Products Number A-1 deck faucet with 4 inch wrist blades, or equal.

EMERGENCY SHOWER

a.
Western number 830, exposed 10 inch diameter chrome plated emergency shower head for flush-ceiling installation, or equal.

b.
8 inch diameter pull ring.

c.
Install to absolutely rigid conditions.
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EMERGENCY EYE/FACE WASH (DECK MOUNTED)

a.
Western number 200-DM, stainless steel eye/face wash, or equal.

b.
One (1) McGuire number 8872, 1 1/2 inch semi-cast brass P-trap with cleanout, or equal.

c.
Provide and route 3/4 inch cold water line to connection on eye/face wash and reduce as required.

d.
Provide cutoff valve at connection point.

PLASMA THAW/FORMA

a.
Unit is existing to be relocated.

b.
Provide floor drain and trap primer connection with vacuum breaker.

CELL WASHER

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch cold water connection with vacuum breaker and floor drain for connection of drain system, from unit.

BIOLOGICAL CABINET

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.

INCUBATOR/LAB/LINE

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.

c.
Provide 1/2 inch CO2 connection.

INCUBATOR NAPCO

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.

c.
Provide 1/2 inch CO2 connection.

INCUBATOR NAPCO

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.

c.
provide 1/2 inch CO2 connection.

CO2 INCUBATOR NAPCO

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.

c.
Provide 1/2 inch CO2 connection.

CO2 INCUBATOR LUNAIRE

a.
Unit is existing to be relocated.

b.
Provide 1/2 inch air connection, with required filters and strainers.
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CELL ANALYZER MAIN UNIT

a.
Provide 1/2 inch water connection with vacuum breaker if required.

b.
Provide floor drain and trap primer connection with vacuum breaker.

CELL ANALYZER MAIN UNIT

a.
Provide 1/2 inch water connection with vacuum breaker if required.

b.
Provide floor drain and trap primer connection with vacuum breaker.

BIO HOOD, ASTRA 8

a.
Provide floor drain and trap primer connection with vacuum breaker.

b.
Provide vent connection from unit.

c.
Provide 1/2 inch water connection with vacuum breaker.

AIR FUGE

a.
Unit is existing to be relocated and installed by Owner.

b.
Provide 1/2 inch air connection, with required filters and strainers.

DRAIN/WATER/DI TROUGH

a.
Provide two (2) outlets and provide two (2) 2 inch plain end pipes into drain trough.

SINK (KITCHEN, S.S. DOUBLE COMPARTMENT)

a.
Just number LD-2037-A-GR, double compartment 18 gauge stainless steel sink, 14 inches i.d. by 16 inches i d by 7 1/2 inches id deep compartments, or equal.

b.
Kohler number K-6897, single lever faucet with hose spray mounted in escutcheon, or equal.

c.
Two (2) McGuire number 151, strainers with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) McGuire number 111, 1 1/2 inch continuous waste with required end outlet length.

f.
One (1) pair McGuire number H-2165, supplies with wheel handle stop, or equal.

SINK (KITCHEN, S.S. SINGLE COMPARTMENT)

a.
Just Number SL-2222-A-GR, single compartment 18 gauge stainless steel sink, 16 inches i.d. by 19 inches i.d. by 7- 1/2 inches i.d. deep compartment, or equal.

b.
Kohler number K-6897, single lever faucet with hose spray mounted in escutcheon, or equal.

c.
One (1) McGuire Number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire Number H-2165, supplies with wheel handle stop, or equal.

UNDERCOUNTER REFRIGERATOR

a.
Provide 1/2 inch cold water connection.
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COFFEE MAKER

a.
Provide 1/2 inch cold water connection with cutoff valve.

STERILIZER 3053

a.
Provide 3/4 inch cold water line connection.

b.
Provide vacuum breaker.

c.
Provide cut-off valve.

d.
Provide connection size indirect drain line to floor drain with air gap.

STERILIZER FLOOR LOADER

a.
Provide 3/4 inch cold water line connection.

b.
Provide vacuum breaker.

c.
Provide cut-off valve.

d.
Provide connection size indirect drain line to floor drain with air gap.

PROCESSING SINK

a.
Provide supplies, tailpiece, strainers, P-traps and cleanout plugs as required.

ETO GAS AERATOR

a.
Provide 3/4 inch cold water line to connection point with cut-off valve.

b.
Provide vacuum breaker.

c.
Provide line size indirect drain line to floor drain with air gap.

AMSCO CART WASHER

a.
Provide 3/4 inch hot water line to connection point with cut-off valve.

b.
Provide vacuum breaker.

c.
provide 3/4 inch air line connection.

d.
Provide 3 inch indirect waste connection to floor drain with air gap.

ICE MACHINE CONNECTION (WALL HUNG OR COUNTERTOP)

a.
Wall hung or countertop ice machine.

b.
Contractor shall install.

c.
Provide and route 1/2 inch cold water line to connection point on ice machine.

d.
Provide 1/2 inch cut-off valve exposed on wall behind or beside ice machine.

e.
One (1) Chicago Faucet number 892-G, elevated vacuum breaker, or equal.

f.
Provide connection size drain line from ice machine to floor drain.

g.
Mounting height of vacuum breaker 7 foot 6 inches centerline to finished floor.

h.
Provide required tailpiece connection.

STERILIZER 3033

a.
Provide 3/4 inch cold water line connection.

b.
Provide vacuum breaker.

c.
Provide cut-off valve.

d.
Provide connection size indirect drain line to floor drain with air gap.
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FILM PROCESSOR X-OMAT PIPING CONNECTIONS

a.
Provide and route 3/4 inch cold and hot water line down in wall and out to connection point on film processor.

b.
Provide cut-off valve and union at connection point.

c.
One (1) Chicago Faucet number 892-G, elevated vacuum breakers, or equal.

d.
Provide and route connection size schedule 40 P.V.C. drain line from film processor to floor drain with 2 inch air gap.

e.
Mounting height of vacuum breaker 7 foot 6 inches center to finished floor.

ICE MACHINE CONNECTION (FLOOR MOUNTED)

a.
Floor mounted ice machine.

b.
Contractor shall install.

c.
Provide and route 1/2 inch domestic cold water line to connection point on ice machine.

d.
Provide 1/2 inch cutoff valve exposed at wall, with soft roll copper coil of 15 foot in length from cutoff valve to connection on ice machine.

e.
One (1) Chicago Faucet number 892-G, elevated vacuum breaker, or equal.

f.
Provide connection size indirect drain line from ice machine to floor drain with 2 inch air gap.

g.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

h.
Field verify exact connection points.

GAS AERATOR

a.
Provide 3/4 inch cold water connection.

b.
Provide 2 inch waste connection and indirect piping to floor drain.

HOSE BIB (INTERIOR)

a.
One (1) Chicago Faucet number 965-NCP, water service nozzle faucet with brace, concealed straight valve with indexed "C" handle and elevated chrome plated vacuum breaker, or equal.

b.
Mounting height of valve and nozzle shall be 36 inches from finished floor.

ULTRASONIC CLEANER

a.
Ultrasonic cleaner unit.

b.
Contractor shall install.

c.
Two (2) McGuire number 8904, 2 inch semi-cast brass P-trap with cleanout plug, or equal.

d.
Two (2) pair McGuire number H-2165, supplies with wheel handle stop, or equal.

STERILIZER CONNECTION

a.
Sterilizer unit.

b.
Contractor shall install.

c.
Provide cold water line, one size larger than connection size, to sterilizer connection point.

d.
One (1) Chicago Faucet number 892-G, elevated vacuum breaker, or equal.

e.
Provide cut-off valve and union at connection point.

f.
Provide connection size indirect drain line from sterilizer to floor drain with 2 inch air gap.
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g.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

h.
Field verify exact connection points.

i.
Provide 1 inch air connection.

j.
Provide 1 inch D.I. connection.

COFFEE MAKER

a.
Provide 1/2 inch cold water line with cut-off valve.

STEAM GUN

a.
Provide 1/2 inch cold water line with cut-off valve.

b.
Provide vacuum breaker if required.

WASHER/DECONTAMINATOR

a.
Provide 1 inch cold water and 1 1/4 inch hot water connection with cut-off valves.

b.
provide 3/4 inch d.i. water line with cut-off valve.

c.
Provide 1/2 inch air line connection.

d.
Provide 2 inch indirect waste line connection and pipe to floor drain with air gap.

GAS STERILIZER

a.
Provide 1 inch cold water line connection.

b.
Provide vacuum breaker.

c.
Provide 1/2 inch air line connection.

SINK (S.S., FREE STANDING AT FILM PROCESSOR)

a.
One (1) Chicago Faucet number 911-IS, service sink faucet with built in service stops and elevated vacuum breaker, or equal.

b.
One (1) Chicago Faucet number 867, wall hanger outlet hook, or equal.

c.
One (1) Chicago Faucet number 81-83-HR-36", self-closing pre-rinse valve with angle sprayhead and flexible heat resistant hose, or equal.

d.
Two (2) McGuire number 151, strainers with 1 1/2 inch tailpiece, or equal.

e.
Two (2) Orion, 1 1/2 inch by 1 1/2 inch swivel acid P-trap, or equal.

f.
Mounting height of vacuum breaker 7 foot, 6 inches centerline to finished floor.

g.
Provide one (1) Culligan PVC plastic PVC gooseneck faucet and distilled water unit, Model Number 40872, or equal.

CELL CULTURE INCUBATOR

a.
Provide 1/2 inch water line connection with cut-off valve.

b.
Provide vacuum breaker.

c.
Provide 1/2 inch CO2 gas connection.

d.
Provide 1/2 inch air line connection.

e.
Provide drain connection.

STEAM GLASSWARE WASHER

a.
Provide 1/2 inch hot water line connection with cut-off valve.

b.
Provide vacuum breaker.
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c.
Provide 1/2 inch distilled water connection and one (1) Culligan distilled water unit Model Number 40872, less faucet, or equal.

d.
Provide floor drain and indirect waste connection.

e.
Provide 1/2 inch CO2 gas connection.

LAMINAR FLOW HOOD

a.
Provide indirect waste line connection to floor drain with 2 inch air gap.

ENVIRONMENTAL AIR CONTROL HOOD

a.
Provide 1/2 inch air line with filters and strainers as required.

FLOOR DRAIN (GENERAL)

a.
Jay R. Smith number 2005-A-PB, cast iron floor drain with sediment bucket, adjustable strainer, flashing clamp device, and nickel bronze top, or equal.

b.
Provide deep seal cast iron P-trap.

FLOOR DRAIN (EQUIPMENT ROOMS)

a.
Jay R. Smith number 2233-Y-PB-12 (and suffix "P", if required - refer to Drawings) cast iron floor drain with sediment bucket and lift bar, collar, and polished bronze top, or equal.

b.
Furnish drain(s) with half grate at locations where indirect piping will be routed to, for equipment draining.

c.
Provide clamp device if drain is installed in floor above slab on grade.

d.
Provide required deep seal cast iron P-trap.

SHOWER DRAIN

a.
Jay R. Smith number 2005-A-CP, 2 inch chrome plated bronze shower drain, or equal.

WATER COOLER (WALL HUNG, S.S. HANDICAP)

a.
Sunroc number HCWC-8-SS, wall mounted handicap water cooler with a capacity of 10.5 G.P.H., or equal.

b.
Apron and cabinet shall be satin stainless steel.

c.
One (1) McGuire number 8872, 1 1/4 inch semi-cast brass P-trap with cleanout plug, or equal.

d.
One (1) McGuire number H-2165-LK, supply with loose key stop, or equal.

e.
Mounting height of 34 inches from flood rim to finished floor.

SHOCK ABSORBER

a.
Jay R. Smith number 5005 thru 5050, sized and installed located as suggested by manufacturer.

b.
Installation of shock absorbers shall conform with federal, state, and local requirements. Provide wall access panel at each installation if code required.
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WALL HYDRANT (NON-FREEZE)

a.
Jay R. Smith number 5609-PB, "Line-Gard" anti-siphon, non-freeze wall hydrant;, with polished bronze face and vacuum breaker, or equal.

b.
Mounting height of 18 inches from center line of hydrant to finished grade.

TRAP PRIMER (FLOOR DRAIN CONNECTION)
a.
Precision Plumbing Products, Inc. sized as required for the number of floor drains served, or equal.

b.
Unit(s) shall include trap primer valve and required distribution unit.

c.
Install to absolutely rigid condition.

EMERGENCY WATER FILL CONNECTION

a.
Potter-Roemer, Inc. number 4065-B, 2 1/2 inch polished brass angle valve, or equal.

b.
One (1) Potter-Roemer, Inc. number 2810-B, 2 1/2 inch by 1 1/2 inch screw on reducer, or equal.

c.
One (1) Potter-Roemer, Inc. number 4615-B, 1 1/2 inch cap and chain, or equal.

d.
One (1) Potter-Roemer, Inc. number 4712-B, flange with set screw or equal.

e.
Provide permanent plastic sign stating "Emergency Water Fill Connection".

f.
Mounting height of 42 inches from centerline of valve to finished exterior grade.

ROOF DRAIN

a.
Jay R. Smith number 1010-C-R-A, roof drain with deck clamp, sump receiver, and aluminum dome, if no insulation above roof slab, and/or number 1015-C-R-A roof drain with deck clamp, sump receiver, and aluminum dome, if roof insulation is above roof slab, or equal.

b.
Provide Jay R. Smith number 1710, expansion joint if no offset in rain water leader, at roof drain, or equal.

PARKING GARAGE DRAIN

a.
12" x 12" x 12" drain basin.

FIRE DEPARTMENT VALVE

a.
Potter-Roemer, Inc. number 4065-B, 2 1/2 inch polished brass fire department angle hose valve, or equal.

b.
One (1) Potter-Roemer, Inc. number 2810-B, polished brass 2 1/2 inch by 1 1/2 inch screw on reducer, or equal.

c.
One (1) Potter-Roemer, Inc. number 4615-B, polished brass 1/1/2 inch cap and chain, or equal.

d.
Provide brass flow restricting disc if required by local Fire Marshal.

FIRE DEPARTMENT SIAMESE INLET CONNECTION (WALL TYPE)

a.
Potter-Roemer, Inc. number 5751-D, wall type Siamese inlet connection, polished chrome plated with 2 way, 2 1/2 inch outlets, clappers, cap and chains, or equal.

b.
Hose threads shall be as required by local Fire Marshal.

c.
Mounting height of 36 inches from centerline of hydrant to finished grade.

d.
Lettering shall be as required for system(s) served.
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ROOF MANIFOLD (FREE STANDING)

a.
Potter-Roemer, Inc. number 5855-D-H, free standing type hydrant valve control, polished chrome plated with round base plate, and with valve control wrench, or equal.

b.
Hose threads shall be a required by local fire marshal.

FIRE PUMP HOSE TEST HEADER (WALL TYPE)

a.
Potter-Roemer, Inc. Number 5865-D, for 1500 G.P.M. pump test, or equal.

b.
Furnish complete with polished chrome plated fire pump 

test header with cast brass, polished chrome plated 3 inch by 2 1/2 inch hose gate valves, caps and chains, and polished chrome plated face plate.

c.
Hose threads shall be as required by local Fire Marshal.

d.
Mounting height of 48 inches from centerline of valves to finished grade or floor.

FIRE EXTINGUISHER (10 LB. ABC, WALL HUNG)

a.
Potter-Roemer, Inc. number 3010, 10 pound ABC multipurpose dry chemical, wall hung fire extinguisher with U.L. rating of 4A:60B:C, or equal.

b.
Furnish complete with wall mounting bracket.

FIRE EXTINGUISHER (10 LB. CO2 WALL HUNG)

a.
Potter-Roemer, Inc. number 3410, 10 pound carbon dioxide, wall hung fire extinguisher with U.L. rating of 10B:C.

b.
Furnish complete with wall mounting bracket.

FIRE EXTINGUISHER CABINET (10 LB. ABC EXTINGUISHER)

a.
Potter-Roemer, Inc. number 1714-F, white baked enamel steel box with flush solid metal door, containing and including the following by Potter-Roemer, Inc., or equal.

b.
One (1) number 3010, 10 pound ABC multi-purpose dry chemical fire extinguisher, with U.L. rating of 4A:60B:C, or equal.

c.
One (1) number 1961, Red Decal Lettering.

d.
Exterior frame and door of cabinet shall be painted to match wall surface color.

FIRE HOSE CABINET (100 FOOT HOSE, 2-1/2 INCH F.D.V., FIRE EXTINGUISHER)

a.
Potter-Roemer, Inc. number 1518-F, white baked enamel steel box with flush solid metal door, containing and including the following by Potter-Roemer, Inc., or equal.

b.
One (1) number 2510-D, 1 1/2 inch fire hose rack assembly with red rack and polished chrome plated angle valve and trim, 100 foot of single jacket lined 500 pound test PR-Superflex hose, or equal.

c.
One (1) number 4065-D, 2 1/2 inch polished chrome plated fire department angle valve, or equal.

d.
One (1) number 2810-D, 2 1/2 inch by 1 1/2 inch polished chrome plated screw on reducer, or equal.

e.
One (1) number 4615-D, 1 1/2 inch polished chrome cap and chain, or equal.

f.
Provide brass flow restricting disc(s) if required by local Fire Marshal, or equal.

g.
One (1) number 3010, 10 pound ABC fire extinguisher with U.L. rating of 4A:60B:C, or equal.
SECTION 11
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h.
One (1) number 1961, Red Decal Lettering, or equal.

i.
One (1) number 1980, Red Decal Lettering, or equal.

j.
One (1) number 1952, Red Decal Lettering, or equal.

k.
Provide cabinet box with a minimum of 11 inches in depth.

l.
Exterior frame and door of cabinet shall be painted to match wall surface color.

VENDING MACHINE CONNECTIONS(S)

a.
1/2 inch domestic cold water line down in wall and out of wall at 36 inches above finished floor level with 1/2 inch ball cut-off valve exposed on wall, or equal.

b.
Furnish and install one (1) Watts number S8, 1/2 inch screw on backflow preventer on leaving side of ball cut-off valve, or equal.

c.
Mounting height of vacuum breaker 7 foot, 6 inches center to finished floor.

d.
Equipment installations and final connections furnished by equipment supplier.

LAVATORY (DROP-IN, OVAL, PUBLIC)

a.
Kohler number K-2195, vitreous china, 20-1/4 inches by 17-1/4 inches, oval drop-in handicap lavatory, or equal.

b.
One (1) Symmons number S-90 single lever faucet, or equal.

c.
One (1) McGuire number 155A, 1 1/4 inch grid drain with tailpiece, or equal.

d.
One (1) McGuire number 8872, 1 1/4 inch semi-cast brass P-trap with cleanout plug.

e.
One (1) pair McGuire number H-2165-l-LK, supplies with loose key stop, or equal.

LASER DRAIN CONNECTION

a.
Provide two (2) 3/4 inch cold water connections to laser equipment with vacuum breaker.

b.
Provide 4" chrome plated deep seal P-trap with tailpiece.

FLOOR DRAIN (ACID RESISTANT)

a.
Orion Fittings, Inc. acid resistant polypropylene 4 inch, FDI floor drain, or equal.

b.
One (1) Orion number RBP, 4 inch polypropylene acid waste P-trap, or equal.

c.
Provide trap primer connection.

AREAWAY DRAIN

a.
Jay R. Smith number 2589-7. areaway drain, or equal.

SINK (S.S. SINGLE COMPARTMENT)

a.
Just number SLXD-2223-A-GR, single compartment 18 gauge stainless steel sink, 22 inches o.d. by 33 inches o.d. by 12 inches i.d. deep compartment, or equal.

b.
One (1) Chicago Faucet number 786-GN2, gooseneck faucet with 4 inch wrist control handles, less aerator with end trim, or equal.

c.
One (1) McGuire number 151, strainer with 1 1/2 inch tailpiece, or equal.

d.
One (1) McGuire number 8912, 1 1/2 inch semi-cast brass P-trap with cleanout plug, or equal.

e.
One (1) pair McGuire number H-2165, supplies with wheel handle stop, or equal.

SECTION 11
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FIRE DEPARTMENT VALVE (WALL TYPE SIAMESE CONNECTION)

a.
Potter-Roemer, number 5134-D, flush wall type fire department inlet connection, polished chrome plated with two (2), 2 1/2 inch outlets, clappers, caps and chains, or equal.

b.
Hose threads shall be as required by local Fire Marshal.

c.
Mounting height of 36 inches from centerline of hydrant to finished grade.

d.
Lettering shall be a required for system(s) served.

OVERFLOW ROOF DRAIN

a.
Jay R. Smith number 1070-C-R-A, roof drain with deck clamp, sump receiver, and aluminum dome, or equal.

b.
Provide Jay R. Smith number 1710, expansion joint if no offset in rain water leader, at roof drain, or equal.

DRAIN

a.
Four inch chrome plated deep seal P-trap with tailpiece.

REFRIGERATOR WITH ICE MAKER

a.
Provide 1/2 inch domestic cold water supply line out of wall at 30 inches above finished floor with 1/2 inch cut-off valve exposed on wall.

b.
Furnish and install, on leaving side of cut-off valve, connection size, 12 foot long coil of soft roll copper Type "K" for ease of removal of refrigerator from wall.

c.
Verify exact final connection with actual model installed.

PART 3 - EXECUTION

3.01

INSPECTION 

A.
Review millwork shop drawings. Confirm location and size of fixtures and openings before rough-in and installation.

B.
Verify adjacent construction is ready to receive rough-in work of this Section. 

C.
After completion of installation of fire extinguishers, employ a certified fire suppression contractor to inspect, certify, tag and date each and every fire extinguisher.

3.02

INSTALLATION

A.
Install each fixture with trap, easily removable for servicing and cleaning.

B.
Install components level and plumb.

C.
Install and secure fixtures in place with fire pressure  treated wall supports and/or wall carriers and bolts as  specified.

D.
Fixture shall be mounted to walls and floors to an absolutely rigid condition.

F.
Provide a dropped eared "L" brass sweat to screwed fitting mounted on fire treated wood backing for rigid support on shower head installations.
SECTION 11
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G.
Provide a Sloan-Royal number F-72-A1, trap primer connection on water closet flush valves, serving floor drains in toilet room spaces.

H.
Provide required length tailpiece on sink and lavatory P-traps, so exposed tubing shall be chrome plated.

I.
Install lavatories and sinks with a minimum of 4 inches clearance on each side, from a wall, partition, or another fixture. Water closets shall be installed with a minimum of 15 inches clearance from centerline of the bowl, to each side, from a wall, partition, divider, or another fixture. Water closets shall have a minimum of 21 inches clearance in front of bowl.

J.
Provide General Electric silicon sanitary sealant, or equivalent, caulking at joints on fixtures mounted on walls or floors, or fixtures backed up to walls.

K.
Provide tailpiece inlet fittings on sinks or lavatories with condensate drain or equipment drain connections as shown or noted on drawings. Tailpiece inlet fittings shall be installed on entering side of P-trap, and shall be required size.

L.
Installation includes miscellaneous trim considered standard practice, or necessary for installation of fixtures, whether or not they are specifically named in the specifications.

M.
Exposed piping outside wall shall be polished, chrome plated.

N.
Connect to plumbing fixtures and equipment provided under this and other sections of specifications, architectural drawings, and/or manufacturer's approved shop drawings. Provide rough-in connections where caller for.

O.
Follow schedule, details on plans, or manufacturer's approved shop drawings for connection sized to fixtures.

P.
Connect wall hung urinals to waste piping with red brass nipple.

Q.
Where automatic electronic flushing devices are specified, coordinate electrical work with the electrical contractor.

R.
At sinks and lavatories for handicapped, use off-set P-traps to maximize knee space. insulate exposed HW and water piping with 1” fiberglass insulation per Section 15180.

S.
Provide shutoff valves at all water connections to fixture, equipment, etc.

T.
Drains above occupied floors including roof drains, shall be provide with 4 pound lead aprons, 36”x36” in size, secured to clamping ring of floor drain. Coat apron both sides with asphaltum.

U.
Connect wall hung urinals to waste pipe with red brass nipple.

V.
Each fixture, floor drain, and piece of equipment requiring connection to drainage system to have separate traps installed as close to fixture as possible.

3.30

ADJUSTING AND CLEANING

A.
Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

B.
At installation completion, clean and polish plumbing fixtures and equipment.

END OF SECTION

PROPOSAL FORM UNIT PRICES  -   2010

DATE:





TO:
Chattanooga-Hamilton County Hospital Authority


975 East Third Street


Chattanooga, Tennessee  37403


Attn.: Department of Planning and Construction

FROM: 






   BIDDER









   ADDRESS









   CITY/STATE









   TELEPHONE NO.

The above Bidder is:  (   ) Licensed     (   ) Non-Licensed






Tn. License No  









(for labor and/or labor/materials only)






City License No  ___________________

GENERAL BID PROPOSAL NOTES:
The general bid proposal notes may/may not be applicable to every bid proposal.

Bids submitted for material and labor unit prices shall include all taxes, overhead, profit, insurance, etc. for a complete total unit price.

Should a Performance Bond and/or Building Permit be required, the Contractor will be reimbursed for such cost by Erlanger Health System.  A copy of the permit will be forwarded to the Department of Planning and Construction at the start of each project.

The unit prices submitted shall be based on an indefinite quantity of labor, material, and equipment for Ten (10) months.

Installer must be manufacturer approved, if applicable.  Certification must be submitted at time of bid.

All contractors will provide Material Safety Data Sheets (MSDS) on all materials and products used at Erlanger Health System for every job.

Bids submitted for materials only, WILL NOT include sales tax.

Chattanooga Hamilton County Hospital Authority reserves the right to extend the contract for up to an additional twelve (12) months.

2010  MECHANICAL BID






















CONTRACTOR

MECHANICAL HVAC SHEETMETAL

MATERIAL AND LABOR

ITEM

NO.
  DESCRIPTION

  UNIT PRICE/
  UNIT PRICE/
  UNIT PRICE/






HOUR/1ST SHIFT
HOUR/2ND SHIFT
HOUR/3RD SHIFT
1.
Labor


Classification



a.
Foreman


$_____________
$_____________
$_____________

b.
Journeyman


$_____________
$_____________
$_____________

c.
Apprentice


4th year


$_____________
$_____________
$_____________


3rd year


$_____________
$_____________
$_____________


2nd year


$_____________
$_____________
$_____________


1st year


$_____________
$_____________
$_____________


Pre-apprentice

$_____________
$_____________
$_____________


Helper



$_____________
$_____________
$_____________

d.
Percent for payroll taxes and insurance.  


% included above

e.
Mark up on labor  


% included above

2.
Material and Equipment Cost plus applicable taxes.


a.
Mark up


% for projects $0 - $999.


b.
Mark up


% for projects $1000 and up.

3.
Subcontracted Services at Contractor's Cost Plus  


% mark-up.

4.
Differential for Saturday work  


  time straight rate.

5.
Differential for Sunday and Holiday work  

  times straight rate.













PAGE-1

INSURANCE REQUIREMENTS

All subcontractors must carry type (A) insurance coverage to be eligible for contracts under $50,000; subcontractors must carry type (B) insurance coverage for contracts $50,000 or above.  Please indicate by marking the appropriate line to indicate your type of insurance coverage.


 (A)___    (B)___


Type A

$100,000/$300,000


Type B

$100,000/$1,000,000

Minority Owned, Female, OR Small Business as defined in specifications:

Yes  

 No  

     If Yes, Define:  







AUTHENTICATION:  The undersigned hereby acknowledges, as an Authorized agent, receipt of 

(1) INSTRUCTIONS TO BIDDERS 

(2) SPECIFICATIONS OF EQUIPMENT, PRODUCT, OR SERVICE; 

(3) TERMS AND CONDITIONS OF THIS PURCHASE AGREEMENT as well as any additions or deletions listed below.


ADDITIONS:


DELETIONS:

The undersigned offers and agrees if this bid is accepted, within sixty (60) days from date of opening, to furnish the services and/or material listed in any or all of the items at the price quoted opposite each item.  Bids may not be withdrawn after bid opening without the consent of the Planning and Construction Department.

Respectfully submitted:

VENDOR NAME:  











ADDRESS:  












CITY:  




        STATE:  
    ZIP: 



PHONE NO: (
)



   FAX NO.:  






AUTHORIZED Signature


     TYPE OR PRINT NAME / TITLE   LEGIBLY
(SEAL - IF BID IS BY A CORPORATION)

PROPOSAL FORM UNIT PRICES  -   2010

DATE:





TO:
Chattanooga-Hamilton County Hospital Authority


975 East Third Street


Chattanooga, Tennessee  37403


Attn.: Department of Planning and Construction

FROM: 






   BIDDER









   ADDRESS









   CITY/STATE









   TELEPHONE NO.

The above Bidder is:  (   ) Licensed     (   ) Non-Licensed






Tn. License No  









(for labor and/or labor/materials only)






City License No  ___________________

GENERAL BID PROPOSAL NOTES:
The general bid proposal notes may/may not be applicable to every bid proposal.

Bids submitted for material and labor unit prices shall include all taxes, overhead, profit, insurance, etc. for a complete total unit price.

Should a Performance Bond and/or Building Permit be required, the Contractor will be reimbursed for such cost by Erlanger Health System.  A copy of the permit will be forwarded to the Department of Planning and Construction at the start of each project.

The unit prices submitted shall be based on an indefinite quantity of labor, material, and equipment for Ten (10) months.

Installer must be manufacturer approved, if applicable.  Certification must be submitted at time of bid.

All contractors will provide Material Safety Data Sheets (MSDS) on all materials and products used at Erlanger Health System for every job.

Bids submitted for materials only, WILL NOT include sales tax.

Chattanooga Hamilton County Hospital Authority reserves the right to extend the contract for up to an additional twelve (12) months.

2010  MECHANICAL BID






















CONTRACTOR

MECHANICAL HVAC PIPING

MATERIAL AND LABOR

ITEM

NO.
  DESCRIPTION

  UNIT PRICE/
  UNIT PRICE/
  UNIT PRICE/






HOUR/1ST SHIFT
HOUR/2ND SHIFT
HOUR/3RD SHIFT
1.
Labor


Classification



a.
Foreman


$_____________
$_____________
$_____________

b.
Journeyman


$_____________
$_____________
$_____________

c.
Apprentice


4th year


$_____________
$_____________
$_____________


3rd year


$_____________
$_____________
$_____________


2nd year


$_____________
$_____________
$_____________


1st year


$_____________
$_____________
$_____________


Pre-apprentice

$_____________
$_____________
$_____________


Helper



$_____________
$_____________
$_____________

d.
Percent for payroll taxes and insurance.  


% included above

e.
Mark up on labor  


% included above

2.
Material and Equipment Cost plus applicable taxes.


a.
Mark up


% for projects $0 - $999.


b.
Mark up


% for projects $1000 and up.

3.
Subcontracted Services at Contractor's Cost Plus  


% mark-up.

4.
Differential for Saturday work  


  time straight rate.

5.
Differential for Sunday and Holiday work  

  times straight rate.
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INSURANCE REQUIREMENTS

All subcontractors must carry type (A) insurance coverage to be eligible for contracts under $50,000; subcontractors must carry type (B) insurance coverage for contracts $50,000 or above.  Please indicate by marking the appropriate line to indicate your type of insurance coverage.


 (A)___    (B)___


Type A

$100,000/$300,000


Type B

$100,000/$1,000,000

Minority Owned, Female, OR Small Business as defined in specifications:

Yes  

 No  

     If Yes, Define:  







AUTHENTICATION:  The undersigned hereby acknowledges, as an Authorized agent, receipt of 

(1) INSTRUCTIONS TO BIDDERS 

(2) SPECIFICATIONS OF EQUIPMENT, PRODUCT, OR SERVICE; 

(3) TERMS AND CONDITIONS OF THIS PURCHASE AGREEMENT as well as any additions or deletions listed below.


ADDITIONS:


DELETIONS:

The undersigned offers and agrees if this bid is accepted, within sixty (60) days from date of opening, to furnish the services and/or material listed in any or all of the items at the price quoted opposite each item.  Bids may not be withdrawn after bid opening without the consent of the Planning and Construction Department.

Respectfully submitted:

VENDOR NAME:  











ADDRESS:  












CITY:  




        STATE:  
    ZIP: 



PHONE NO: (
)



   FAX NO.:  






AUTHORIZED Signature


     TYPE OR PRINT NAME / TITLE   LEGIBLY
(SEAL - IF BID IS BY A CORPORATION)

PROPOSAL FORM UNIT PRICES  -   2010

DATE:





TO:
Chattanooga-Hamilton County Hospital Authority


975 East Third Street


Chattanooga, Tennessee  37403


Attn.: Department of Planning and Construction

FROM: 






   BIDDER









   ADDRESS









   CITY/STATE









   TELEPHONE NO.

The above Bidder is:  (   ) Licensed     (   ) Non-Licensed






Tn. License No  









(for labor and/or labor/materials only)






City License No  ___________________

GENERAL BID PROPOSAL NOTES:
The general bid proposal notes may/may not be applicable to every bid proposal.

Bids submitted for material and labor unit prices shall include all taxes, overhead, profit, insurance, etc. for a complete total unit price.

Should a Performance Bond and/or Building Permit be required, the Contractor will be reimbursed for such cost by Erlanger Health System.  A copy of the permit will be forwarded to the Department of Planning and Construction at the start of each project.

The unit prices submitted shall be based on an indefinite quantity of labor, material, and equipment for Ten (10) months.

Installer must be manufacturer approved, if applicable.  Certification must be submitted at time of bid.

All contractors will provide Material Safety Data Sheets (MSDS) on all materials and products used at Erlanger Health System for every job.

Bids submitted for materials only, WILL NOT include sales tax.

Chattanooga Hamilton County Hospital Authority reserves the right to extend the contract for up to an additional twelve (12) months.

2010  MECHANICAL BID






















CONTRACTOR

MECHANICAL PLUMBING

MATERIAL AND LABOR

ITEM

NO.
  DESCRIPTION

  UNIT PRICE/
  UNIT PRICE/
  UNIT PRICE/






HOUR/1ST SHIFT
HOUR/2ND SHIFT
HOUR/3RD SHIFT
1.
Labor


Classification



a.
Foreman


$_____________
$_____________
$_____________

b.
Journeyman


$_____________
$_____________
$_____________

c.
Apprentice


4th year


$_____________
$_____________
$_____________


3rd year


$_____________
$_____________
$_____________


2nd year


$_____________
$_____________
$_____________


1st year


$_____________
$_____________
$_____________


Pre-apprentice

$_____________
$_____________
$_____________


Helper



$_____________
$_____________
$_____________

d.
Percent for payroll taxes and insurance.  


% included above

e.
Mark up on labor  


% included above

2.
Material and Equipment Cost plus applicable taxes.


a.
Mark up


% for projects $0 - $999.


b.
Mark up


% for projects $1000 and up.

3.
Subcontracted Services at Contractor's Cost Plus  


% mark-up.

4.
Differential for Saturday work  


  time straight rate.

5.
Differential for Sunday and Holiday work  

  times straight rate.
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INSURANCE REQUIREMENTS

All subcontractors must carry type (A) insurance coverage to be eligible for contracts under $50,000; subcontractors must carry type (B) insurance coverage for contracts $50,000 or above.  Please indicate by marking the appropriate line to indicate your type of insurance coverage.


 (A)___    (B)___


Type A

$100,000/$300,000


Type B

$100,000/$1,000,000

Minority Owned, Female, OR Small Business as defined in specifications:

Yes  

 No  

     If Yes, Define:  







AUTHENTICATION:  The undersigned hereby acknowledges, as an Authorized agent, receipt of 

(1) INSTRUCTIONS TO BIDDERS 

(2) SPECIFICATIONS OF EQUIPMENT, PRODUCT, OR SERVICE; 

(3) TERMS AND CONDITIONS OF THIS PURCHASE AGREEMENT as well as any additions or deletions listed below.


ADDITIONS:


DELETIONS:

The undersigned offers and agrees if this bid is accepted, within sixty (60) days from date of opening, to furnish the services and/or material listed in any or all of the items at the price quoted opposite each item.  Bids may not be withdrawn after bid opening without the consent of the Planning and Construction Department.

Respectfully submitted:

VENDOR NAME:  











ADDRESS:  












CITY:  




        STATE:  
    ZIP: 



PHONE NO: (
)



   FAX NO.:  






AUTHORIZED Signature


     TYPE OR PRINT NAME / TITLE   LEGIBLY
(SEAL - IF BID IS BY A CORPORATION)

PROPOSAL FORM UNIT PRICES  -   2010

DATE:





TO:
Chattanooga-Hamilton County Hospital Authority


975 East Third Street


Chattanooga, Tennessee  37403


Attn.: Department of Planning and Construction

FROM: 






   BIDDER









   ADDRESS









   CITY/STATE









   TELEPHONE NO.

The above Bidder is:  (   ) Licensed     (   ) Non-Licensed






Tn. License No  









(for labor and/or labor/materials only)






City License No  ___________________

GENERAL BID PROPOSAL NOTES:
The general bid proposal notes may/may not be applicable to every bid proposal.

Bids submitted for material and labor unit prices shall include all taxes, overhead, profit, insurance, etc. for a complete total unit price.

Should a Performance Bond and/or Building Permit be required, the Contractor will be reimbursed for such cost by Erlanger Health System.  A copy of the permit will be forwarded to the Department of Planning and Construction at the start of each project.

The unit prices submitted shall be based on an indefinite quantity of labor, material, and equipment for Ten (10) months.

Installer must be manufacturer approved, if applicable.  Certification must be submitted at time of bid.

All contractors will provide Material Safety Data Sheets (MSDS) on all materials and products used at Erlanger Health System for every job.

Bids submitted for materials only, WILL NOT include sales tax.

Chattanooga Hamilton County Hospital Authority reserves the right to extend the contract for up to an additional twelve (12) months.

2010  MECHANICAL BID






















CONTRACTOR

MECHANICAL MEDICAL GAS 
MATERIAL AND LABOR

ITEM

NO.
  DESCRIPTION

  UNIT PRICE/
  UNIT PRICE/
  UNIT PRICE/






HOUR/1ST SHIFT
HOUR/2ND SHIFT
HOUR/3RD SHIFT
1.
Labor


Classification



a.
Foreman


$_____________
$_____________
$_____________

b.
Journeyman


$_____________
$_____________
$_____________

c.
Apprentice


4th year


$_____________
$_____________
$_____________


3rd year


$_____________
$_____________
$_____________


2nd year


$_____________
$_____________
$_____________


1st year


$_____________
$_____________
$_____________


Pre-apprentice

$_____________
$_____________
$_____________


Helper



$_____________
$_____________
$_____________

d.
Percent for payroll taxes and insurance.  


% included above

e.
Mark up on labor  


% included above

2.
Material and Equipment Cost plus applicable taxes.


a.
Mark up


% for projects $0 - $999.


b.
Mark up


% for projects $1000 and up.

3.
Subcontracted Services at Contractor's Cost Plus  


% mark-up.

4.
Differential for Saturday work  


  time straight rate.

5.
Differential for Sunday and Holiday work  

  times straight rate.
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INSURANCE REQUIREMENTS

All subcontractors must carry type (A) insurance coverage to be eligible for contracts under $50,000; subcontractors must carry type (B) insurance coverage for contracts $50,000 or above.  Please indicate by marking the appropriate line to indicate your type of insurance coverage.


 (A)___    (B)___


Type A

$100,000/$300,000


Type B

$100,000/$1,000,000

Minority Owned, Female, OR Small Business as defined in specifications:

Yes  

 No  

     If Yes, Define:  







AUTHENTICATION:  The undersigned hereby acknowledges, as an Authorized agent, receipt of 

(1) INSTRUCTIONS TO BIDDERS 

(2) SPECIFICATIONS OF EQUIPMENT, PRODUCT, OR SERVICE; 

(3) TERMS AND CONDITIONS OF THIS PURCHASE AGREEMENT as well as any additions or deletions listed below.


ADDITIONS:


DELETIONS:

The undersigned offers and agrees if this bid is accepted, within sixty (60) days from date of opening, to furnish the services and/or material listed in any or all of the items at the price quoted opposite each item.  Bids may not be withdrawn after bid opening without the consent of the Planning and Construction Department.

Respectfully submitted:

VENDOR NAME:  











ADDRESS:  












CITY:  




        STATE:  
    ZIP: 



PHONE NO: (
)



   FAX NO.:  






AUTHORIZED Signature


     TYPE OR PRINT NAME / TITLE   LEGIBLY
(SEAL - IF BID IS BY A CORPORATION)

22
2010 MECH


1 of 95

