WALKER TERRACE - PORTLAND, MAINE


SECTION 15010 

BASIC MECHANICAL REQUIREMENTS

PART 1:

GENERAL

1.01
WORK INCLUDED


A.
The work of this section consists of furnishing all labor, equipment and materials, and performing all operations necessary to complete heating and ventilation work in accordance with these specifications.


B.
Work includes, but is not limited to:



1.
Fin Tube Radiation, cabinet unit heaters and unit heaters.



2
Gas fired heating hot water boilers heating.



3.
Hot water heating supply and return piping, materials, and heating specialties.



4.
General exhaust, toilets, and dryer exhaust ventilation system. 



5.
Sheetmetal work and materials.



6.
Ventilation roof top gas fired units.



7.
Insulation:  Hot water heating supply and return piping, domestic hot and cold water piping, storm drain piping and sanitary piping where indicated.



8.
Controls.



9.
Natural Gas Piping and Accessories



10.
Domestic Water Service and Sprinkler Service entrance to 10'-0" outside building wall where indicated on the drawings.



11.
Sanitary and Storm building drain to 8'-0" outside building wall or where indicated on the drawings.



12.
Domestic hot water and cold water piping and plumbing specialties within building.



13.
Soil, waste, plumbing vent lines, and drainage specialities.



14.
Plumbing fixtures.



15.
Indirect fired domestic water heaters.



16.
Oil-intercepting Elevator Sump Pump



17.        Domestic cold water booster pump system.



18.
Testing.



19.
All other items indicated on the drawings, specified herein, or needed for complete and proper systems installation.

1.02
GENERAL CONDITIONS


A.
Related Documents: The General Conditions and other documents of the contract apply to the work specified in this section.


B.
Guarantee:  All work executed under this section shall be guaranteed for one (1) year as stated in the General Conditions.


C.
Permits and Laws:



1.
Obtain and pay for all required permits, inspections, licenses, etc.



2.
Execute all work to conform to the requirements of all local, state and federal laws, regulations, etc., applicable to the work.


D.
Drawings:



1.
The general location of the apparatus and the details of the work are shown on the drawings, which form a part of this specification.  Exact locations are to be determined at the building as the work progresses, and shall be subject to the Architect/Engineer's approval.



2.
Anything shown on the drawings and not mentioned in the specifications, or vice versa, shall be furnished as if it were both shown and specified. 



3.
It is not intended that the drawings shall show every pipe, fitting, or appliance, but it shall be a requirement to furnish, without additional expense, all material and labor necessary to complete the system in accordance with the best practices of the trade.


E.
Electrical Work:



1.
Provide and erect all motors, starters, pilot lights, controllers, limit switches, etc., as herein specified.



2.
All motors furnished shall meet NEMA requirements and shall have an operating temperature of not to exceed 40 degrees C. above ambient temperature and be so marked.  Except as noted, all motors shall be of the open drip‑proof type.  Motors may be furnished of fully enclosed type if it is the standard equipment.




a.
Each motor shall be provided with a manual or magnetic starter with overload elements sized for proper protection of the motor in accordance with manufacturer's recommendations.  Provide overload protection for each phase conductor.  All magnetic starters shall have coil and wiring designed for 120 volt operation.




b.
Starters shall be as manufactured by Allen‑Bradley Company, or approved equal, with NEMA‑1 enclosures and be of similar manufacture for all the motors furnished under this section.



3.
Controls:  Wiring for controls shall be under this division.



4.
Except as noted, all required line switches, fused switches, etc., and all necessary wiring to properly connect all equipment to motors and switches will be furnished and installed under Division 16 - Electrical Section of these specifications.


F.
Equipment Requirements:



1.
Installation Directions: Obtain manufacturer's printed installation directions to aid in properly executing work on all major pieces of equipment.



2.
Objectionable Noise and Vibrations:

            


a.
Mechanical and electrical equipment shall operate without objectionable noise or vibration, as determined by the Engineer. 

            


b.
If such objectionable noise or vibration should be produced and transmitted to occupied portions of the building by apparatus, piping, ducts, or by other part of mechanical and electrical work, make necessary changes and additions, as approved, without extra cost to the Owner.



3.
Equipment Design and Installation:




a.
Uniformity: Unless otherwise specified, equipment or material of same type of classification, used for same purpose shall be the product of same manufacturer.




b.
Design: Equipment and accessories not specifically described or identified by manufacturer's catalog numbers shall be designed in conformity with ASHRAE, ASME, IEEE, AWWA, ANSI, ASTM, ASSE, PDI or other applicable technical standards, suitable for maximum working pressure and shall have neat and finished appearance.




c.
Installation: Erect equipment in neat and workmanlike manner; align, level and adjust for satisfactory operation; install so that connecting and disconnecting of piping and accessories can be made readily, and so that all parts are easily accessible for inspection, operation, and maintenance and repair.  Minor deviation for indicated arrangements may be made as approved.





d.
Welding: Before any welder performs any welding, submit a copy of the welder's certification as a certified welding mechanic.  All welding shall be executed using the best practices of the trade.



4.
Site Visit: The Contractor estimating and submitting a bid for the work covered by this section of the specifications shall visit the site, and view conditions as they exist prior to submission of a bid.  The submission of a bid shall be taken as evidence that the bidder has examined the existing conditions and has satisfied himself as to the various requirements, obstacles and advantages of performing the work.  No subsequent allowances will be made in this respect due to failure of the Contractor to meet the full requirements of these specifications.



5.
Protection of Equipment and Materials: Responsibility for care and protection of all materials and mechanical work rests with the Contractor at all times until the entire project has been completed, tested, and the project is accepted.



6.
Foundations:




a.
Ceiling Mounting: Where ceiling mounting is indicated or specified, use suspended platform or strap hangers, bracket or shelf, whichever is most suitable for equipment and its location.  Construct of structural steel members, steel plates, rods, as required, brace and fasten to building structure or to ensure as approved. 




b.
Structural steel required to support equipment shall be furnished. 



7.
Shop Drawings: The Contractor shall, after the award of Contract, and before installation, submit for approval shop drawings and Owner's manuals and operating instructions of equipment to be furnished under this Contract.  After shop drawings have been given final approval, three (3) copies of shop drawings shall be retained by the Architect/Engineer.  The following items of equipment shall be submitted for approval:




a.
New fin tube radiation cabinet unit heaters, unit heaters, and accessories.




b.
Gas fired boiler.




c.
Hot water specialties including valves, etc.




d.
Exhaust fans.




e.
Gas fired rooftop ventilation units.




f.
Insulation.




g.
Controls.




h.
Plumbing fixtures and trim.




i.
Plumbing equipment and specialties.




j.
Gas Piping and Accessories




i.
Other equipment as the Engineer may require.



8.
Substitutions:




a.
The bid shall be based on the materials or products as specified.  Whenever in the specifications a particular article is specified by proprietary name, names, or "approved equal", the bidder shall base his bid on one of the above.




b.
Any materials or products not herein specified, but worthy of consideration shall be so noted in a separate letter attached to his Proposal Form, stating supplier, manufacturer or name and the amount to be added to or deducted from base bid and his reasons for the suggested substitution.  He shall also assume the costs necessary for revision in other trades due to this substitution.

PART 2:

PRODUCTS

2.01
RADIATION


A.
General: Furnish and install radiation of sizes, type and service in locations indicated on the drawings and as scheduled by Sterling, or approved equal.


B.
Main Components and Features: Provide enclosure as indicated on the drawings complete with cover, brackets, fin pipe, sliding hangers, fittings, end caps, etc.



1.
Covers: Finished in manufacturer’s baked enamel, color as selected by Architect/Engineer.



2.
Backs:  Partial wall back plate with gasket of 20-gauge bonderized steel.



3.
Hangers:  Nylon cradle guides shall glide fin pipe for quiet operation or approved equal system.  Maximum spacing between brackets shall be 3'.



4.
Fin Pipe shall be of aluminum elements and copper tube. 

2.02
CABINET UNIT HEATERS AND UNIT HEATERS

A.
General: Furnish and install, where indicated, cabinet unit heaters of sizes and capacities as scheduled on the drawings and as manufactured by Sterling, American Air Filter Co., Trane, or McQuay.


B.
Main Components and Features:


1.
Unit shall be complete including the following:


a.
18 gauge furniture grade steel cabinet.

b.
Units shall be arranged for recessed ceiling as scheduled.

c.
Locations of inlet, discharge, cabinet type and style shall be as scheduled on drawings.  Provide supply and return grilles in locations scheduled.


d.
Copper coils with aluminum fins.


e.
Fans, multiblade, forward curved, centrifugal type, direct drive.

f.
Permanent split capacitor multispeed type motor with two-speed controller for operation on 120 volt, 1 phase, 60 cycle current.

g.
Unit mounted disconnect switch with thermal overload protection.

h.
1" throwaway filters and two spare sets.




i.
Furnish in baked enamel color as selected by the Architect/Engineer.


C.
Other Requirements: The control of temperatures will be as hereinafter specified.

2.03
IN-LINE CENTRIFUGAL PUMPS (HEATING)


A.
General:  Furnish and install an in-line single stage centrifugal pump specifically designed for service as indicated on the drawings.  Pumps shall be equal to Grundfos or approved equal.


B.
Main Components and Features:  Pump shall be constructed for 145 psi working pressure with 125 psi flanges and shall include the following:



1.
Seals:  Pumps shall be high temperature bellows seals specifically designed for indicated service with Tungsten carbide/carbon seal faces mounted in stainless steel.



2.
Tappings for pressure gauges on suction and discharge flanges. 



3.
Material:  Stainless steel fitting with stainless steel impeller, hydraulically and dynamically balanced.



4.
Motor:  Open drip-proof motor of size and with voltage characteristics as scheduled on the drawings, shall not exceed 1,750 rpm.



5.
Operating Characteristics:  Pumps shall be non-overloading throughout entire operating range.


C.
Other Requirements:



1.
Supports:  Provide additional supports for pumps as required to insure correct installation.



2.
Submittals:  Provide pump curves for each pump with the shop drawings.



3.
Disconnects:  Furnish for each pump.



4.
Frequency Drive and Speed Control:  Coordinate control and furnished with Section 15950 Controls.

2.04
IN-LINE CENTRIFUGAL PUMPS (PLUMBING)

A.
General: Furnish and install an in-line centrifugal pump specifically designed for domestic hot water service as indicated on the drawings and specifications. Pumps shall be equal to Bell and Gossett, Taco or Thrush.

B.
Main components and Features: Pump shall be constructed for 175 psi working pressure with 125 flanges and shall include the following:

1.
Seals: Pumps shall be mechanical seals specifically designed for indicated service, rated 220 degrees F at 125 psig continuous operation.



2.
Tappings for pressure gauges on suction and discharge flanges.

3.
Material: Bronze throughout with bronze impeller, hydraulically and dynamically balanced.

4.
Motor: Open drip-proof motor of size and with voltage characteristics as scheduled, shall not exceed 1,750 rpm, with built-in overhead protection.

5.
Operating Characteristics: Pumps shall be non-overloading through entire operating range, with characteristics as scheduled on the drawings.


C.
Other Requirements:

1.
Supports: Provide additional supports for pumps as required to insure correct installation.



2.
Submittals: Provide pump curves for each pump with the shop drawings.

3.
Provide a seven day time clock the equal of Paragon 47000 series four pole, 20 amp, T-rated ASTRO and Skip-A-Day feature.  Mount clock on wall behind recirculation pump.

4.
The Electrical Contractor shall completely wire all pump controls and time clock.

D.
Provide five (5) year warranty for commercial use.

2.05
PACKAGE BOILER UNITS (HOT WATER - NATURAL GAS)


A.
General:  Provide integral boiler -burner units of high silicon cast iron wet base, double wall, sectional type, 3-pass design, as manufactured by Dedietrich of GT300A series as scheduled on the drawings or approved equal by Buderus Model G515 Series, 12 Section.



1.
Boiler-burner units shall be rated for not less than as scheduled on drawings, minimum 88% combustion efficiency scheduled on the drawings burning natural gas.



2.
Unit shall be constructed for minimum of 50 psig.



3.
Units shall be forced draft with breeching and chimney sized as recommended by the boiler manufacturer.  Provide flue damper to prevent excess draft in boiler if required by boiler furnished.


B.
Boiler Unit:  The boiler unit shall be complete with the following standards equipment and/or accessories:



1.
Combustion chamber of the water backed design; burner mounting plate with insulation block. 



2.
Boiler and burner base on concrete pad with 5" minimum height.



3.
Insulated metal jacket of not less than 3" thickness glass fiber insulation.  Jacket and all exposed parts shall be neatly painted.



4.
Return fitting and 3/4" (minimum) drain fitting with 3/4" drain valve and piped to drain.



5.
Gas tight gaskets for doors and positive gas tight seal between burner, burner mounting plate and boiler, boiler and flue, etc., to positively guarantee no combustion gases to enter Boiler Room.



6.  
Observation ports to combustion chamber for visual sighting of flame pattern. Combustion chambre relief door.



7.
ASME stamped safety relief valves set at 50 psi.



8.
Water pressure gauge with brass stopcock.  A temperature gauge shall be mounted on the boiler with a separate well connection.



9.
Hydrolevel model 550 probe type low water cutoff.


C.
Oil Burner:  Power Flame Model Series J burner or approved equal by Riello shall have intermittent pilot gas electric ignition; a full lo-hi-lo firing for natural gas with air and gas control; and automatic damper closed when not running.



1.
Full gas train including gas regulator, vent relief, solenoids, gas cocks complete, pipe vents to outside.  



2.
Factory-fabricated control panel incorporating the following:




a.
            Electronic programming control with lo-hi-lo control to coordinate with burner and code for firing rate. 




b.
Forced draft proving switch.




c.
Power switch.




d.
Flame failure warning light with contacts for future tie-in to central D.D.C. control.




e.
Flame safeguard with UV and intermittent pilot for natural gas.



3.
Operating Controls:  Provide Honeywell controls as follows, each with separate brass well individually connected to tappings on boiler.




a.
One operating and high fire dual control unit.




b.
One safety high limit control (set at 205 degrees F), Honeywell L4006A1058.




c.
Manual reset high limit aquastat equal to Honeywell L400GE1109.


D.
Other Requirements:



1.
A complete set of flue brushes, handles, etc., for serving the boiler.



2.
All electrical equipment wired in conformance with the Underwriters Laboratories requirement.



3.
Multi-boiler (2) Micro processor-based control system equal to TeK-Mar Series 200 staged boiler control with heater supply sensor, outdoor sensor, power supply complete.

2.06
CEILING EXHAUST FANS


A.
General:  Furnish and install where indicated Panasonic fan/light combination unit where ceiling indicated in each bathroom.


B.
Main Components and Features: Fans shall be complete, including the following:



1.
Acoustically insulated housing.



2.
Chatterproof integral backdraft damper.



3.
Resilient mounted motor.



4.
Vibration isolators.



5.
Cabinet access panels.



6.
Fans shall be located, sized and with capacities as scheduled on drawings.



7.
Each fan shall have combination air grille and light louver with 2x13 watt fluorescent lamps (FQ13E354) and 4 watt night light..



8.
Fan motor shall have thermal overload protection.  Provide (disconnects) starters                        where required.  Unit shall be rated and listed by U.L. for tub/shower area.


C.
Other Requirements: Disconnect furnished with fan.

2.07
ROOF TOP HV UNIT (GAS FIRED HEATING )

A. Factory assembled and tested:  designed for and consisting of fan, heating section, and temperature controls, filters and dampers.  Units shall be Trane, McQuay or Carrier.

B. Casing: Construction with corrosion-protection coating and exterior finish, removable panels or access doors with neoprene gaskets for inspection and access to internal parts, minimum 1½  inch thick thermal insulation, sleeves for electrical and piping connections, and lifting lugs.

C. Supply Fans:  Forward curved, centrifugal, belt drive with adjustable sheaves and with permanently lubricated motor bearings.  

D. Heat Exchangers:  Manufacturer's standard construction for gas-fired heat exchangers and burners with the following controls:

1. Redundant, dual gas valves (2 stage heating) or modulating per drawing schedule.

2. Electronic-spark ignition system.

3. High-limit cutout.

4. Forced-draft proving switch.

E. 100% Outside Air Unit Control: Outside-air dampers, outside-air filter, fully modulating electronic-control system with adjustable mixed-air thermostat. 

F. Smoke Detectors:  Photoelectric detector located in supply, to de-energize unit.  Detector shall be furnished and installed and tied into fire alarm system.  See Division 16.

G. Operating Controls:  Factory-installed microprocessor controls and monitors unit and communicates and is controlled by Control Section of this Division for D.D.C.

1. Control Outputs:  stage heating per drawing schedule and automatic or continuous fan operation.

2. Control Sensors:  Supply-air-temperature sensor, fan airflow-proving switch, dirty-filter switch.

H. Roof Curbs:  

1. Unit with Vertical connections for Supply Factory fabricated 16" high or lined with 2 layers of 3/4"Armaflex listed for duct lining use.  Duct openings shall be located as shown on the drawings and arranged for flexible type duct connections.  Conform with other requirements indicated.

I. Motors:  Refer to Division 15 Section "motors" for general requirements for factory-installed motors.

1. Motor Construction:  NEMA MG 1, general purpose, continuous duty, Design B.

2. Enclosure Type:  Open, drip proof.

2.08
ROOF MOUNTED EXHAUST FANS - UPBLAST

A.
General: Furnish and install roof fan with capacities and sized as scheduled on the drawings as manufactured by Cook or approved equal.

B.
Main Components and Features: Fan shall be complete, including the following:


1.
Aluminum housing.


2.
Adjustable V‑belt drive.


3.
Non‑overloading backwardly inclined, centrifugal fan wheel.


4.
Motor mountings with rubber‑in‑shear isolators.


5.
Sealed ball bearings.

6.
Motors, of required size, with thermal overload protection on each phase. Provide magnetic starter where required and remote pushbutton control with pilot light where indicated.  Provide "on‑off‑auto" switch if connected to temperature control cycle located next to control panel.


7.
Housing mounted disconnect switch.


8.
Fan shall be AMCA rated.

9.
14" high, all welded, aluminum, insulated roof curb for flashing into roof equal to Cook Model "RCA."


10.
Screen guard.


11.
Fans shall have a hinged subbase for easy access of fan.


12.
Backdraft damper furnished with the fan where scheduled.

2.09        PLUMBING FIXTURES


A.
General: This Contractor shall furnish and install all plumbing fixtures shown on the drawings and as hereinafter scheduled, except where noted in such schedule.  Fixtures and fittings hereinafter listed are generally based on American Standard Products.  An approved equal type and quality of fixture as manufactured by Kohler Manufacturing Co., Crane or Eljer are acceptable.  Approved equal types and quality of fittings as manufactured by the fixture manufacturer are acceptable.

B.           All piping drops to fixtures shall be anchored solidly.

C.
       All fixtures shall be white. 

D.          Fixture Schedule:

1.
P-1 Water Closet - Regular Height:




a.
American Standard “Cadet” #2292.100, 1.6GPF, pressure assisted, elongated bowl, siphon jet, vitreous china, flushometer tank type, floor mounted, 14-1/8" high rim.



b.
McGuire No. 166 angle supply with wheel handle stop, wall flange, all chrome plated.




c.
Church No. 130TT white, elongated, closed front seat with cover.

2.
P-1B Water Closet - Barrier Free: 




a.
American Standard “Cadet ” #2168.100, 1.6GPF,pressure assisted, elongated, siphon jet, vitreous china, flushometer tank type, floor mounted, 17” high rim.  A.D.A. compliant. 




b.
McGuire  No. 166 angle supply with wheel handle stop, wall flange, all chrome plated.


c.
Church No. 130TT white, elongated, closed front seat with cover.

3.
P-2 Lavatory - Regular







a.
Integral countertop lavatory provided by another division of the contract. The plumbing contractor shall be responsible for drilling faucet holes, providing fittings specified below and complete piping.





b.
Faucet: Symmons "Symmetrix" No. S-240-2 centerset, metal lever handles, metal pop-up drain, washerless valve cartridges, all chrome plated.

c.           McGuire No. 167 angle wall supplies with wall flange, wheel handle stop and 12” flexible copper risers, all chrome plated.

d.
        McGuire #8090 adjustable swivel P-traps, 1-1/4” x 1-1/2”, cleanout plug, #2127 brass nipple to wall with cast escutcheon, all chrome plated.



4.

P2B Lavatory - Barrier Free:







a.
American Standard “Declyn” # 0321.075, 19” x 17”, vitreous china, faucet holes on 4” centers, concealed arm support.  A.D.A. compliant at 34” rim height.





b.
Faucet:  Symmons "Temptrol" #S-40-2-LWG centerset, metal wrist blade handles, metal pop-up drain, washerless valve cartridges, all chrome plated.  A.D.A. compliant.


c.           McGuire angle wall supplies with wall flange, wheel handle stop and 12” flexible copper risers, all chrome plated.


d.
        McGuire #8090 adjustable swivel P-traps, 1-1/4” x 1-1/2”, cleanout plug, #2127 brass nipple to wall with cast escutcheon, all chrome plated.


e.
          Provide Truebro, Inc. lavatory pipe insulation kit on supplies, trap and waste.



f.           J.R. Smith, Josam, Zurn, or Wade concealed arm carrier to meet building conditions.

5.
P-5 Kitchen Sink - Regular: 

a.
Elkay “Pacemaker” model PSR-2522-75-4, 25" x 22", 20 gauge type 302 stainless steel, seamlessly drawn, self-rimming, sound deadened on underside, two (2) 13-1/2" x 16" x 7-1/2” deep compartments, four (4) faucet holes.

b.
Faucet:  Symmons "Symmetrix" No. S-248-2, 8” center deck mount, conventional swing faucet, hose and spray, metal lever handles, washerless valve cartridges, all chrome plated. 

c.
McGuire #151 crumb cup strainer and tailpiece.

d. 
McGuire No. 2165 ½” angle supplies with wheel handle stops, all chrome plated.

e.
McGuire No. 8089 adjustable swivel P-trap with cleanout and brass nipple to wall with cast escutcheon, all chrome plated.

6.
P-5B Kitchen Sink - Barrier Free:  




a.
Elkay “Lustertone” model LRAD-2522-60-4, 25" x 22", 18 gauge type 302 stainless steel,  seamlessly drawn, self-rimming, sound deadened underside, two (2) 13-1/2" x 16" x 6” deep compartments, four (4) faucet holes. A.D.A. compliant.




b.
Faucet:  Symmons "Symmetrix" No. S-248-2-LWG, 8” center deck mount, conventional swing faucet, hose and spray, metal wrist blade handles, washerless valve cartridges, all chrome plated. A.D.A. compliant.




c.
McGuire #151 crumb cup strainer and tailpiece.

d.
McGuire No. 2165 ½” angle supplies with wheel handle stops, all chrome plated.

e.
McGuire 8089 adjustable swivel P-trap with cleanout and brass nipple to wall with cast escutcheon, all chrome plated.




f.
Provide Truebro, Inc. insulation kit on supplies, trap and waste.

7.
P-5C Kitchen Sink - Regular: 

a.
Elkay “Pacemaker” model PSR-2222-75-4, 22" x 22", 20 gauge type 302 stainless steel, seamlessly drawn, self-rimming, sound deadened on underside, one (1) 19” x 16” x 7-1/4” deep compartment, four (4) faucet holes.

b.
Faucet:  Symmons “Temptrol” #S-48-2, 8” center deck mount, conventional swing faucet, metal lever handles, hose and spray, washerless valve cartridges, all chrome plated. 

c.
McGuire #151 crumb cup strainer and tailpiece.

d. 
McGuire ½” angle supplies with wheel handle stops, all chrome plated.

e.
McGuire adjustable swivel P-trap with cleanout and brass nipple to wall with cast escutcheon, all chrome plated.


8.
P-3 Bathtub - Regular:

a.
Aqua Bath model AB6031TS or approved equal, white, molded from a single sheet of cross linked, sanitary grade acrylic so as not to have any joints or seams; shall meet ANSI 124.1 and shall use a polyester resin system with chopped glass and flame retardant fillers to provide a backside flame spread of less than 30, shall meet NAHB, inside dimensions of 56-3/4" x 30-3/4" x 79", and outside dimensions of 60" x 31" x 84", contoured flange to accept drywall.  Three molded soap dishes, 18" threshold, sloped backrest, and towel bar.  Complies with ANSI 117.1.  Meets requirements of ANSI Z124.2, ASTM F462 (for slip resistance), HUD UM73A (for fire safety).

b.
Bath Drain: McGuire No.1221TL concealed trip-lever bath waste with brass overflow and strainer drain, polished chrome finish.

c.
Trim: Symmons “Temptrol” model S-96-2-B-X tub/shower unit with pressure balancing mixing valve with brass escutcheon, combination integral diverter and volume control, adjustable stop screw to limit handle turn, tub spout, “Clear-Flo” shower head, arm, flange and integral 2.5 GPM flow control.

d.
Accessories: 60” nominal, 1” diameter, 20 gauge type 304 stainless steel curtain rod and commercial grade vinyl antibacterial shower curtain with hooks.


9.
P-3B Bathtub - Barrier Free: 

a.
Aqua Bath Model C6032TS, or approved equal, white, acrylic, molded from a single sheet so as not to have any joints or seams, meeting ANSI Z124.1 backside flame spread of less than 30, ADA compliant and NAHB listed inside dimensions of 58" x 31-1/2" x 78" and outside dimensions of 60" x 32-1/2" x 84", soap tray molded in the back center, removable seat, four (4) grab bars (two on back wall and one each on end walls), 24" x 1-1/2" diameter with 1-1/2" safety statute clearance secured from the rear with a 3" x 3" x 11" gauge metal mounting plate, three wall brackets installed at 42" and 72" above floor on valve wall for handheld shower, and 22" above floor at center of back wall for 


hand held shower, 1" diameter 18 gauge stainless steel curtain rod, ribbed floor for slip resistance, and commercial grade white weighted, antibacterial shower curtain with hooks.

b.
Bath Drain: McGuire No.1221TL concealed trip-lever bath waste with brass overflow and strainer drain, polished chrome finish.

c.
Trim: Symmons “Temptrol” model 96-600-B30-L-V-B-X barrier free tub/shower unit, pressure balancing mixing valve with single blade lever handle and adjustable stop screw to limit handle turn, brass valve escutcheon, tub spout; No. 4-458 lever handle diverter with integral volume control, “Clear-Flo” shower head with arm and flange, wall/hand shower spray with 60” flexible metal hose, in-line vacuum breaker, wall connection and flange, 30” slide bar for hand shower mounting, and one (1) wall hook for alternate hand shower mounting.



10.
P-4 Roll-In Shower- Barrier Free: 

a.
Aqua bath Model C6436BF-FUS 3/4", or approved equal, white, acrylic, molded from a single sheet so as not to have any joints or seams, meeting ANSI Z124.2 backside flame spread of less than 30, ADA compliant and NAHB listed, the threshold shall be trimmed to 3/4", inside dimensions of 60" x 36" x 78" and outside dimensions of 64" x 37" x 82-3/4", soap tray molded in the back center 24-3/4" above the floor, factory installed fold up seat 18" above the shower floor in an L-shape, 22-1/2" wide at the back and 15-1/2" wide at the front, one grab bar 31-3/4" x 1-1/2" diameter 2-side wrap with 1-1/2" safety statute clearance secured from the rear with a 3" x 3" x 11" gauge metal mounting plate, two wall brackets installed at 40-3/4" and 70-3/4" above floor for handheld shower, 1" diameter 18 gauge stainless steel curtain rod, ribbed floor for slip resistance, steel reinforced threshold, self caulking brass drain with stainless steel strainer, and commercial grade white weighted, antibacterial shower curtain with hooks.


b.
Trim: Symmons “Temptrol” model 96-500-B30-L-V-B-X barrier free shower unit, pressure balancing mixing valve with single blade lever handle and adjustable stop screw to limit handle turn, brass valve escutcheon, No. 4-458 lever handle diverter with integral volume control, “Clear-Flo” shower head with arm and flange, wall/hand shower spray with 60” flexible metal hose, in-line vacuum breaker, wall connection and flange, and 30” slide bar for hand shower mounting.


11.
P86 Clothes Washer Hookup:  Symmons “Laundry-Mate” model W-602-X supply and drain fixture, or approved equal, ½” sweat inlet connections, single level shut-off valve with ¾” hose ends, brass overflow tray with 2” waste connection, stud mounting brackets, screwdriver operated service stops.


12.
P-6 Mop Receptor:

a.
Fiat #MSB - 3624:  36” x 24” x 10" molded stone mop service basin, drain body shall be factory installed stainless steel #302 with combination dome strainer and lint basket.  Drain body shall provide for a lead caulk joint to a 3" I.P.S.

b.
Service Faucet: Speakman No. SC-5811-RCP, chrome plated with vacuum breaker, wall brace, pail hook, 3/4" hose thread on spout, and 8" centers.

c.
Hose and Hose Brackets ‑ #832AA: 30" long flexible hose with 3/4" chrome coupling.  Bracket is 5" x 3", 18 gauge #302 stainless steel with rubber grip.

d.
Mop Hanger #889‑CC: 24" x 3", 18 gauge #302 stainless steel with three rubber tool grips.

e.
Vinyl Bumperguard - #E-77-AA: 36 inches long for front edge of mop receptor.


13.
P-7 Dishwasher Hook-up:




a.
Dishwasher furnished by Owner.

b.
Installed by Plumbing Contractor as detailed on the drawings. Plumbing Contractor shall provide Sioux Chief No. 249 air gap fitting or approved equal, valves, strainers, connector to standpipe, Safe-T-Seal stainless steel clad poly braided inner core water connector, and all other fittings required for a complete and functional installation.



14.
P-9 Wall Hydrant:


a.
Woodford Model B65C, or approved equal, automatic draining, freezeless box type wall hydrant with antisiphon vacuum breaker hose end spout, lock shield key-operated stem, under nozzle drain, wall clamp, loose key, 3/4" cooper inlet.  ASSE Standard 1019 approved.  Install as detailed on the drawings.



2.10
INDIRECT FIRED DOMESTIC WATER HEATERS



A.
General:  Furnish and install domestic water heater, Superstor "Ultra" model SSU with size as scheduled.



B.
Main Components and Features:


1.
U.L. Seal of Certification with a hydrostatic work pressure of 150 PSIG (Meet U.L. 174.)

2.
Vacuum Breaker.


3.
Type 316L stainless steel water reservoir shell.


4.
2" thick, CFC-free, water blown polyurethane foam insulation.


5.
Plastic outer jacket.


6.
90/10 cupronickel coil heat exchanger, 15 square feet surface area.


7.
Quick-action adjustable immersion-type aquastat and indicator light.

C.
Shall meet energy efficiency performance criteria set forth by HUD, ASRAE 90A, BOCA, DOE and all local codes.

2.11
MASTER THERMOSTATIC MIXING VALVE: 

A.
Furnish and install Symmons "Temp Control" series, as scheduled on the drawings, or approved equal, thermostatic controller with the following features:

1.
Removable cartridge with strainer, stainless steel piston and liquid filled thermal motor and bellows mounted out of water.

2.
Integral check stops.

3.
N.P.T. female inlets.

4.
N.P.T. female outlet.

5.
Fail safe to greatly reduce flow on hot water and cold water supply failure.

6.
Standard brass valve finish with rough chrome finish on operating handle and service stops.
2.12
PIPING, FITTINGS, VALVES & MISCELLANEOUS PLUMBING

A.
Piping:

1.
Hubless cast iron pipe and fittings conforming to FS WW-P-401; hub and spigot cast iron pipe conforming to ASTM A74.


2.
Copper tubing shall be Type "L" rigid copper, ASTM standard specification B88.


3.
Schedule 40 rigid PVC plastic pipe and fittings with solvent cement joints conforming ASTM D-2665.

B.
Soil, Waste, and Vent Piping:

1.
Underground pipe and fittings shall be service weight, coated cast iron with both lead and oakum or neoprene compression gaskets or PVC as listed below for non-buried pipe.

2.
Piping not buried shall be Schedule 40 rigid PVC plastic pipe and fittings made up with solvent cement meeting ASTM D‑2665, all vertical rise piping shall be no-hub cast iron pipe to meet code for high rise or furnish system that will meet code.

C.
Domestic Water Piping:

1.
All hot and cold water piping above finish floor (not buried) shall be hard-drawn type "L" copper tube with cast or wrought fittings and made up with non-lead bearing solder such as “Silver-Brite” or equivalent.

2.
All buried hot and cold water piping shall be type "K" soft copper tubing and installed with silver solder joints.

a.
All hot and cold water piping installed below floor slab shall be insulated with 1/2" thick flexible unicellular insulation as manufactured by Armstrong or an approved equal.  All flexible unicellular insulation shall be vapor sealed.  Where underslab water piping penetrates above slab, or through foundation walls, flexible unicellular insulation shall extend at least 4" above or beyond concrete.

D.
Fittings:



1.
Copper Type "L" Pipe:




a.
Cast bronze solder joint pressure fittings (ANSI B 16.18).




b.
Wrought copper and bronze solder joint pressure fittings (ANSI B 16.22).

E.
Valves shall be as manufactured by Nibco, Milwaukee, Watts, or approved equal.

F.
Sleeves and Plates:

1.
Pipes passing through masonry or concrete walls and floors shall be provided with sleeves of steel pipe.

2.
Provide steel pipe sleeves or extra heavy cast iron soil pipe sleeves for piping passing through foundations, etc.

3.
Pipes passing thorough partitions and ceiling other than the above shall be provided with minimum 24 gauge galvanized iron tubes with wired or hemmed edges.

4.
Sleeves shall be of ample size to provide for renewal of piping and be securely fastened in floors, walls, etc.

5.
Where exposed piping passes through walls, floors, partitions, cabinet work and ceilings, provide and set chrome-plated brass floor and ceiling plates of approved design with depth to cover sleeve-projection through floor or wall.  Ceiling plates are not required on insulated piping.

G.
Hangers and Supports: 

1.
Piping suspended from overhead shall be supported by approved wrought or malleable iron hangers with adjustable solid mold steel rods except as noted. 

2.
Piping smaller than 6" size shall be supported by approved clevis type hangers.

3.
Piping run on side walls or partitions shall be supported by malleable iron brackets, adjustable swivel rings and rod hangers.

4.
Hangers and supports shall be as manufactured by Grinnell Co., Inc. or approved equal.

5.
Pipe supports on copper tubing shall be all copper plated.

2.13
DRAINAGE SPECIALTIES

A.
Traps: Traps of material and design as approved by the State of Maine Plumbing Code shall be furnished and installed at all fixtures and appliances.  Trap each fixture separately, and vent each trap. Make off‑sets in vent piping with 45 degree angle fittings when possible, pitch horizontal vents toward waste lines, group vents and take through roof as shown. All traps located in finished areas shall be chrome plated.

B.
Cleanouts: Provide cleanouts for soil and waste piping where shown on the drawings and as required by code.

1.
Floor Cleanouts:

a.
All floor cleanouts in concrete or tile, in finished areas, shall be flush with finish floor, round adjustable tops, bronze plug and lead seal, nickel bronze top, flashing flange with flange device, inside caulk.  Units shall be Smith Figure 4026 - F-C or equal by Josam, Zurn, Wade or MIFAB.

b.
Floor cleanouts in mechanical areas and the parking garage shall be Smith Figures 4220 and 4231 respectively with heavy-duty cast iron tops.

2.
Wall Cleanouts: All wall cleanouts shall be "tee" fittings with bronze slotted plug with lead seal, stainless steel cover; Smith Figure 4531 or 4551 or equal by Josam, Zurn, Wade or MIFAB.

2.14
WATER SPECIALTIES

A.
General:  Furnish and install all hot water specialties as indicated and required for a complete installation.  Specialties shall be as manufactured by Bell and Gossett, Sarco, Armstrong, Taco, or Dole.

B.
Main Components and Features:

1.
Drain Valves at all low points complete with hose end and caps.

2.
Manual Vents with air chambers at other high points shall be Dole No. 10, or approved equal, with 1/8" IPS connection, key-operated.  Furnish ten keys.

3.
Shut-Off Valves and Balancing Fittings shall be provided at each unit heater.  Shut-off valves shall be Watts ball valve, or approved equal. Balancing fitting shall be Sarco Type IBC or approved equal combination balancing fitting and tight shut-off valve.  NOTE:  Valves and balancers shall be located for easy access.  Valves and fittings as manufactured by Sarco, Watts, Dunham-Bush, or Taco.

4.
Shock Arresters: All domestic water piping shall be protected from water hammer or shock by P.D.I. approved shock-absorbing devices.  Install where required according to P.D.I. Standard WH-201.

5.
Expansion Compensators: Furnish and install where necessary to absorb expansion and contraction in copper lines, Flexonics model HB expansion compensators having two-ply phosphor bronze bellows, brass shrouds and end fittings.

6.
Air Separators:  Furnish and install air separators for the hot water system equal to Taco or Bell and Gossett of size as indicated on the drawings.

7.
Hot Water Expansion:  Provide and install on domestic water heaters supply side expansion tanks equal to Amtrol Therm-X-Trol Model "ST" Series with ASME certification. Sized according to manufacturer's recommendations.

8.
Pressure Gauges:  Trerice #890 Series 3-1/2" stainless steel case dial range 0-100 psi with 1 psi minor graduations gauge.  Cocks Trerice Series #865 or #880.

9.
Thermometers:  Trerice industrial thermometer 9" adjustable angle brass stem A405 with socket and union hub.  Temperature range 30 degrees F to 240 º F.

10.
Furnish and install in the Boiler Room where shown, a continuous pressure type backflow preventor the equal of Watts 9D.

2.15
SUMP PUMPS

A.
Sump Pumps, General: Factory‑assembled and ‑tested, single‑stage, centrifugal, end‑suction sump pump units complying with UL 778.  Include motor, operating controls, and construction for permanent installation.

1.
Discharge Pipe End Connections NPS 2 (DN50) and Smaller: Threaded.  Pumps available only with flanged‑end discharge pipe may be furnished with threaded companion flanges.

2.
Motors: Single speed, with grease‑lubricated ball bearings, and non‑overloading through full range of pump performance curves.

3.
Finish: Manufacturer's standard paint applied to factory‑assembled and ‑tested units before shipping.

4.
Manufacturer's Preparation for Shipping: Clean exposed, machined metal surfaces and treat with anticorrosion compound after assembling and testing.  Protect pipe openings and nozzles with screwed‑in plugs.

B.
Submersible Sump Pumps: Submersible, direct‑connected sump pump complying with HI 1.1‑1.5 for submersible sump pumps.

1.
Pump Arrangement: Simplex.

2.
Casing: Type 304 stainless steel with stainless steel inlet strainer, legs that elevate pump to permit flow into impeller, and discharge suitable for threaded-end pipe connection arranged for vertical discharge.

3.
Impeller: ASTM A 48, Class No. 25 A or higher, stainless steel or composite; statically and dynamically balanced, closed or semi open design, overhung, single suction, keyed to shaft, and secured by locking cap screw.

4.
Pump and Motor Shaft: Stainless steel, with factory‑sealed, grease‑lubricated ball bearings.

5.
Seals:  Double mechanical seals.

6.
Motor:  Hermetically sealed, capacitor‑start type, with built‑in overload protection; and three‑conductor waterproof power cable of length required, with grounding plug and cable‑sealing assembly for connection at pump.

7.
Pump Discharge Piping: Factory or field fabricated, ASTM A 53, Schedule 40, galvanized‑steel pipe, bronze pipe, or copper tube.

8.
Controls:  NEMA 250, 120 VAC, mechanical float or micropressure switch integral with pump casing.

9.
High Water Alarm: Discharge piping‑mounted, NEMA 250, Type 6 enclosure with micropressure‑switch alarm; matching control and electric bell; 120‑V ac, with transformer and contacts for remote alarm bell.

C.
Elevator Sump System

1.
General: Provide pump and control systems capable of pumping water while containing oil.  The system shall function automatically and shall provide for an alarm in the event of (a) the presence of oil in the sump (b) high liquid in the sump or (c) high amps or a locked rotor condition.  An alarm that sounds only in the event of a high liquid condition shall not be acceptable.

2.
Pump: The pump system shall be Stancor "Oil-Minder" model No. SE-50 ELV submersible type, capable of pumping 35 GPM at 22' TDH .  The pump shall be approved to UL 778 standards and shall include thermal and overload protection.  The motor shall be rated 0.5 H.P., 1 phase, 115V and capable of operating continuously or intermittently.  The motor housing shall be constructed of #304 stainless steel and mechanical seals shall be housed in a separate oil-filled compartment.

3.
Control: The control shall be approved to UL 508 standards and housed in a gasketed Nema 4X enclosure with stainless steel hinged hardware and 8-pin twist-lock electrical receptacle.  The control shall include dual "Oil-Minder Relays" with variable sensitivity settings, magnetic contactor with separate over-current relay, self-cleaning stainless steel sensor prove, high decibel warning horn with illuminated red light and alarm silencing switch, dual contact, a Nema 4X box with 8-pin twist-lock electrical receptacle and adequate length of mating cable shall be provided.  All cables between the pump and junction box shall be 16' long and the cable and plug from the control unit shall be 8' long. The control unit, pump, floats and sensor probe shall be factory assembled as a complete, ready to use system and shall be tested and approved by a nationally recognized laboratory such as ENTELA.

4.
Install as detailed on the drawings and per manufactures instructions and recommendations.

2.16
DOMESTIC WATER PRESSURE BOOSTER SYSTEM

A.
General: Provide centrifugal booster pumps, variable speed controllers, and accessories of quantity and as detailed on the drawings.

B.
Variable speed, constant volume pumping system shall be Gould's "Aquaboost" as scheduled on the drawings, or of an approved equal.

2.17
NATURAL GAS PIPING AND ACCESSORIES

A.
General:  Provide all piping and accessories for a complete system.

B.
Main Components and Features: Piping to handle natural gas shall be complete, including the following:

1.
Above Ground and Underground Piping shall be Type K, annealed, seamless copper tube complying with ASTM B88. Underground piping may be plastic rated for natural gas service  and in accordance with Northern Utilities requirements. Aboveground piping may be schedule 40 carbon steel conforming to ASTM A106 with fittings of malleable iron type.

2.
Fittings shall be copper, brass, or bronze with minimum 80 percent copper content where exposed to soil.

3.
Valves 1/2" through 2" shall be conventional part, bronze or brass ball, screwed ends, bronze or brass body, teflon seat, lever handle, 400 lb. wog. ball valves.

2.18
PIPING, FITTINGS, VALVES & MISCELLANEOUS - HEATING

A.
Piping:

1.
Seamless scheduled 40 standard weight black steel, ASTM A‑106 National Tube Co. or equal from Bethlehem, U.S. Steel Corp.  



2.
Copper tubing shall be Type "L" rigid copper, ASTM standard specification B88.

B.
Fittings:



1.
Schedule 40 Pipe:

a.
Screwed: 125 lb. best grade cast iron screw pattern with clean‑out threads. (150 lb. malleable iron, ASTM B-16.3.)

b.
Flanged: 150 lb. forged steel, slip‑on or welding neck, raised or flat face as applicable.

c.
Welded: Butt-welded, wrought carbon steel, schedule not less than adjacent pipe.

d.
Unions: Screwed through 2", 250 lb. S.W.P. malleable iron, bronze to bronze (with brass to brass) seat, "Dart" or equal.



2.
Copper Type "L" Pipe:




a.
Cast bronze solder joint pressure fittings (ANSI B 16.18).




b.
Wrought copper and bronze solder joint pressure fittings (ANSI B 16.22).

C.
Valves shall be as manufactured by Nibco, Jenkins, Crane, Walworth, Fairbanks, or approved equal.

D.
Sleeves and Plates:

1.
Pipes passing through masonry or concrete walls and floors shall be provided with sleeves of steel pipe.

2.
Provide steel pipe sleeves or extra heavy cast iron soil pipe sleeves for piping passing through foundations, etc.

3.
Pipes passing thorough partitions and ceiling other than the above shall be provided with minimum 24 gauge galvanized iron tubes with wired or hemmed edges.

4.
Sleeves shall be of ample size to provide for renewal of piping and be securely fastened in floors, walls, etc.

5.
Where exposed piping passes through walls, floors, partitions, cabinet work and ceilings, provide and set chrome-plated brass floor and ceiling plates of approved design with depth to cover sleeve-projection through floor or wall.  Ceiling plates are not required on insulated piping.

E.
Hangers and Supports: 

1.
Piping suspended from overhead shall be supported by approved wrought or malleable iron hangers with adjustable solid mold steel rods except as noted. 

2.
Piping smaller than 6" size shall be supported by approved clevis type hangers.

3.
Piping run on side walls or partitions shall be supported by malleable iron brackets, adjustable swivel rings and rod hangers.

4.
Hangers and supports shall be as manufactured by Grinnell Co., Inc. or approved equal.

5.
Pipe supports on copper tubing shall be all copper plated.

2.19
WATER SPECIALTIES - HEATING

A.
General:  Furnish and install all hot water specialties as indicated and required for a complete installation.  Specialties shall be as manufactured by Bell and Gossett, Sarco, Armstrong, Taco, or Dole.

B.
Main Components and Features:

1.
Drain Valves at all low points complete with hose end and caps.

2.
Manual Vents with air chambers at other high points shall be Dole No. 10, or approved equal, with 1/8" IPS connection, key-operated.  Furnish ten keys.

3.
Shut-Off Valves and Balancing Fittings shall be provided at each unit heater.  Shut-off valves shall be Sarco series 37, or approved equal.  Valves shall be lock-shield construction.  Balancing fitting shall be Sarco Type IBC or approved equal combination balancing fitting and tight shut-off valve.  NOTE:  Valves and balancers shall be located for easy access.  Valves and fittings as manufactured by Sarco, Dunham-Bush, or Taco.

4.
Shock Arresters: All domestic water piping shall be protected from water hammer or shock by P.D.I. approved shock-absorbing devices.  Install where required according to P.D.I. standard WH-201.

5.
Expansion Compenstors: Furnish and install where necessary to absorb expansion and contraction in copper lines, Flexonics model HB expansion compensators having two-ply phosphor bronze bellows, brass shrouds and end fittings.

6.
Air Separators:  Furnish and install air separators for the hot water system equal to Taco or Bell and Gossett of size as indicated on the drawings.

PART 3:
EXECUTION

3.01
PIPING - GENERAL

A.
Provide and erect in a workmanlike manner, all piping shown and required to complete the installation intended.  Erect piping to allow sufficient clearance for expansion, application of insulation and finish painting with offsets as required to avoid other work.

B.
Sizes and general arrangement, as well as methods of connecting all piping, valves, equipment, etc., shall be as indicated, or so as to meet the requirements of the Architect/Engineer.

C.
All pipe used is to be new material, and all threads on piping must be full length and clean-cut with inside edges reamed smooth to full inside bore.

D.
In the erection of mains, special care must be used in the support, working into place without springing or forcing.

E.
Make such offsets are shown and required to place the pipes and risers in proper position to avoid other work.

F.
Pipes shall be anchored, guided, etc., where necessary, to prevent vibration or to control expansion.

G.
Install a sufficient number of flanged fittings or unions to facilitate making possible future alterations or repairs.  Unions shall be installed at all equipment, traps, fixtures and risers.

H.
Piping shall be erected so as to provide for the easy passage and noiseless circulations of water, steam and condensation under all working conditions.

I.
Provide 1/2" minimum size valved draw-offs with hose connection at all low points of the piping systems, apparatus, etc.  Copper piping and fittings shall be installed with soldered joints using the following alloy - per ASTM standard B32.




1.
95-5 tin-antimony solder (200 degrees F at 200 psi).




2.
All domestic water piping non-lead bearing solder equivalent to "Silver-Brite".

3.02
PIPING - INSTALLATION FOR WATER SYSTEM

A.
General: Unless otherwise noted, grade supply mains, up in direction of flow, at a minimum uniform slope of 1" in 40', and return mains down in direction of flow, at a minimum uniform slope of 1" in 40'.  Take branch lines off bottom of main, either vertically or at a 45 degree angle as space permits.

B.
Piping: Coppper piping shall be used for hot water heating system and domestic water system. 

C.
Air Vents: Furnish and install at all high points in piping systems and where indicated and required, manual air vent valves.



1.
Manual air vents shall be key operated.

2.
Install 6" high air chamber for each vent.

D.
Valving:  Furnish and install the following:



1.
Drain valves at all low points complete with hose and caps.

2.
Provide and install manual shut-off valve in supply and tight closing balancing valve in return of each finned pipe circuit and radiation element.  Provide and install manual shut-off valves in new main branch lines where indicated.

3.03
PIPING - MISCELLANEOUS MATERIALS

A.
Sleeves and Plates: All sleeves through all floors and through all masonry and all fire walls shall be caulked air tight with high temperature rope and sealed with lead rope (1/2" depth).

B.
Hangers and Supports:

1.
All hangers shall be supported from steel beams or steel angles installed between top chord or two bar joists.  Provide steel angles are required.  No attachments shall be made to the floor construction or the roof deck.

2.
All anchors and guides from joist construction shall be supported from steel beams or angle iron and other steelwork provided and installed between three adjoining joists.

3.
Support all horizontal piping of steel wrought iron and brass as per following schedule:



Pipe Size


Rod Diameter


Maximum Spacing



Up to 1-1/4" (Incl.)

   3/8"




    8'0"



1-1/2" and 2"


   3/8" 



   
  10'0"



2-1/2" and 3"


   1/2"




  10'0"

4.
Provide and set all required hangers, clamps, plates, beams, brackets, anchors, guides, expansion bolts, and ironwork required to support all piping and equipment.

3.04
PIPING AND DUCT - INSULATION

A.
General:

1.
Provide and install insulation for all surfaces of piping, equipment, and specialties, as  indicated and specified.

2.
Systems shall be tested and proven tight, and surfaces painted where required before application of insulation.

3.
Insulation on all piping systems shall include all valves, fittings, flanges and appurtenances to match the piping insulation jacket, vapor barrier, and finish.  Prefabricated "Zeston" or equal fittings will be acceptable.

4.
All insulation shall have noncombustible vapor barrier jacket applied in accordance with manufacturer's instructions.  Seams shall be concealed where possible.  Provide 6" high 20 gauge aluminum protector sleeves on all insulation passing through floor on exposed piping.

5.
Labels and trademarks shall be removed.

6.
Insulation shall be neatly finished at pipe hangers, pipe anchors, and pipe covering protection saddles as specified for fittings and valves.

7.
Materials shall be as manufactured by Johns-Manville, Carey, Armstrong, Owens-Corning or Gustin-Bacon.

B.
Piping Systems:

1.
The entire new hot water heating piping portion including all supply and return shall be completely insulated.

2.
All domestic hot water, cold water piping and recirculating hot water shall be completely insulated. Vapor seal all insulation on cold water piping.

3.
All piping shall be insulated as follows:

a.
Generally, piping shall have calcium silicate with ASJ jacket or 7 lb. minimum density glass fiber.  Fiberglass 25 with ASJ jacket

b.
All insulation shall have a flame-spread rating of 25 or less and a smoke developed rating of 50 or less as tested by the ASTM E84 method.

c.
Minimum pipe insulation size:


 









                                                                                                       Domestic




Pipe


Heating Supply and Return
           Hot          Cold





1" and less


 1"


1”           1”




1-1/4" to 2"


1-1/2"


1”           1”




2-1/2" to 4


1-1/2"


1-1/2”     1"



4.
Insulation shall not be applied to the following:

a.
Screwed unions.

b.
Valve hand wheels.

c.
Vents to atmosphere, discharges from safety and relief valves.

d.
Plumbing fixture supplies (accept as noted in fixture specifications).

C.
Duct System:  All supply heated air ductwork shall be insulated with 1-1/2" duct wrap fiberglass with appropriate jacket equal to ASJ.

3.05
SHEET METALWORK AND MATERIALS

A.
General: Furnish and install all required sheet metalwork, including: manual dampers, turning vanes, manual operators, collars, sleeves, baffles, access doors, flexible connections, supports, etc., for the complete installation in accordance with the intent of the drawings and specifications.

1.
Furnish and install all ductwork connected to units, wall caps, and other equipment furnished under these specifications.



2.
Toilet venting shall conform to Maine Plumbing Code.



3.
Exhaust and supply air ductwork.

B.
Installation: Fabricate and install in accordance with applicable requirements of the ASHRAE Guide and SMACNA Manual.  Ductwork shall conform to 2" SMACNA Pressure Class except where SMACNA requirements are exceeded by these specifications.  Ductwork shall be neat, accurate, rigidly constructed and mechanically tight, as well as substantially airtight and shall provide quiet system of air transportation.  Offsets of exposed ductwork shall be made on sides opposite to walls and ceilings, unless otherwise shown on the drawings or specified.  Sizes, as marked on the drawings, shall be adhered to as closely as possible.  The right is reserved to vary the size of ducts and flues to accommodate structural conditions during the progress of the work, without additional cost to the Owner.

C.
Materials: Ductwork shall be of galvanized sheet metal or aluminum where indicated.  Galvanized sheet metal shall be new copper bearing (or prime grade) galvanized steel sheets of lock‑forming quality.  Zinc coating that will flake or peel under any forming operation, or laminated sheets will not be allowed. 

1.
Thickness of metal for rectangular ducts, including elbows and other details, shall be as follows:



 Longest Rectangular
 
  Thickness of
      Thickness of



  Dimension of Duct
  
 Galvanized Steel 
   Aluminum Alloy



        Inches

 
    USS Gauge 
          Inches
 



    Up thru 12


       26             
             .032



    13 thru 36


       24 

             .040

2.
Thickness of metal for round ducts, including elbows and other details, shall be as follows:



 Duct Diameter

Galvanized Steel
    
Aluminum



     Inches


    USS Gauge

     
  Inches  



  Up thru 10


       26 

      
.040

D.
Construction: Seams, joints, bracing angles and stiffeners. 


1.
Longitudinal Seams: Longitudinal joints in ducts not exceeding 60" in either dimension, and ducts exceeding 60" in the larger dimension but not exceed 18" in the smaller dimension, shall be either Pittsburgh lockseams or grooved seams.


2.
Round Ducts: The downstream end of each section of round duct shall be crimped and beaded.  Assembly shall be made by inserting the crimped end into the upstream end of the adjoining section.  The joints shall be fastened in place by three or more sheet metal screws spaced not over eight inches apart.


3.
Transverse Joints and Bracing Angles of Rectangular Duct shall be as follows:



 Duct Size       Minimum



 Long Side       Rigidity          Transverse        Bracing Angles



   Inches 

                  Class
Joints     Size ‑ Inches
 
Flat Bar 



  18 or less
    A
    Plain, "S" or
       None
                 ‑‑‑‑






    Drive Slip



  19 thru 36
    B
  Standing Drive          3/4 x 3/4 x 1/8           1‑1/2 x 1/8






  Slip Reinforced Drive






  Slip Reinforced



        


  Hemmed "S" Slip


Alternative joint/reinforcement methods may be used, subject to approval by the Engineer, provided that the rigidity classification is met.



Lock type as described in SMACNA Low Velocity Duct Manual.

a.
Transverse Joints: Drive slips shall be used on short sides of transverse duct joints if side is less than 18".  Metal and thickness of S slips and drive slips shall be same as duct.  Ends of drive slips shall be bent over at least 1/2" at corners.  Bar slips shall be fastened with sheet metal screws on 12" centers. Corners of all bar slip joints shall be folded over and riveted.  Where intermediate type reinforcements are used as supplements for joints, they shall be attached to duct wall within 3" of the joint.

b.
Stiffeners:  All ducts over 18" wide shall be provided with stiffeners which may be either transverse joints or angle bracing, as indicated above.  The center‑to‑center spacing of stiffeners shall not be over four feet for ducts not exceeding 60" (long side) and shall not be over two feet for ducts not exceeding eight feet in any case.  Flat area of uninsulated ducts over 18" wide shall be stiffened by cross-breaking.  Uninsulated exposed ducts shall have flat bar reinforcement and flush seams in lieu of bracing angles and projecting seams.

c.
Bracing Angles shall be of the same metal as the duct.  Angles shall be riveted to the ducts on 6" centers, and shall be applied on all four sides.  On vertical ducts, set of bracing angles shall be located with heel down at the floor line wherever duct passes through floor.  End of two opposite angles shall extend as required to catch floor construction.

E.
Duct Turns: Long radius elbows shall be provided, except as indicated hereinafter:

1.
Long Radius Elbows shall be constructed with a throat radius equal to not less than the dimension to the duct width in the plane of the duct turn.  Where space does not permit the use of a long radius elbow, vaned mitered elbows shall be provided.

2.
Mitered Elbows: All mitered elbows shall be constructed with factory-fabricated, turning vanes equal to Barber-Colman "Ducturns". 

F.
Flexible Connections: Furnish and install flexible connections between all fans and ducts or casings where required to prevent excessive movement of long ducts and wherever ducts cross building expansion joints.  Material shall be fabricated with sewed seams.  Connections shall be approximately 4" long and installed with sufficient slack to prevent transmission of vibration.


G.
Duct Hangers:

1.
Ducts up to and including 36" in width shall be hung by 1" x 1/8" flat straps bent under bottom of duct a minimum of 2" and securely fastened to duct.

2.
Ducts larger than 36" in width shall be hung using 3/8" steel rods and 2" x 2" x 1/4" angle trapeze hanger.  Rods shall be supported by 2‑1/2" x 2‑1/2" x 1/4" minimum steel angles secured to two or more joists.

H.
Joint Sealants:

1.
Low Pressure Ductwork: Seal joints in accordance with SMACNA Low Pressure Duct Construction Standards, Seal Class B.

a.
Sealant: Resistant to gasoline, oil and water.  Thermal range from minus 25 º F to plus 200 degrees F, flame spread rating of not more than 25 and smoke developed rating of not more than 50, withstand duct air pressure 25 percent in excess of leakage test pressure.  Supplier of sealant shall certify that sealant has been successfully marketed and used for a period of three (3) years without change in formula.

b.
Tape: In conformance with Fed. Std. 147, polyethylene coated cloth backing with rubber resin adhesive, four inches wide, not less than 0.0125 inches thick, withstand minimum temperature of 180 degrees F, tensile strength not less than 35 pounds per inch width and water vapor transmission rate not over 1.2 grains per 100 square inches per 24 hours.

3.06
CONTROLS




A.
DESCRIPTION

1.
General: The control system shall be direct digital control (D.D.C.) with equipment furnished, installed and guaranteed by Honeywell, Maine Controls, or approved equal.  Based on Lon Works Technologies open system building automation and BAC NET standard Network.

2.
The Temperature Control Contractor shall provide and install a complete system of micro processor based direct digital automatic temperature control as herein specified, including all required micro processors, controllers, monitoring, I/O devices, software, sensors, transducers, wiring, thermostats, valves, relays, switches, etc. as indicated and required.




a.
Work includes, but is not limited to, the following:




b.
Thermostats and Sensors




c.
Control Valves

d.
Digital Control Cabinets (DDC)



3.
Wiring of Control Devices




e.
Control Devices




f.
Sequence of Operation

B.
QUALITY ASSURANCE
1.
SPECIFICATION COMPLIANCE REVIEW

a.
The temperature control system/BAS contractor shall supply, at the time of bid opening, a paragraph by paragraph specification compliance report.  The report shall indicate for each numbered paragraph, how the contractor meets the criteria of the paragraph.  The following format must be utilized in completing the compliance report:

Comply - without exception.

Qualify - meet the functional intent.  For each paragraph, the contractor shall identify all differences in specific functions stated in the given paragraph and provide a description of what is excluded or how the qualifying system will meet the function specified.

Does not comply – cannot meet specified function
b.
The control systems shall be installed under the direct supervision of the control manufacturer.  The manufacturer shall provide instruction and direct work in progress and shall assume complete responsibility for the final installation.  The control manufacturer shall perform all tests and make the necessary adjustments, and provide free service of the installation for one year from the date of acceptance by the Owner.

C.
SUBMITTALS



1.
Manufacturer's Literature and Data:

a.
All control items, I/O devices, D.C.C., P.C.I., valves, dampers, transformers, etc., associated with the systems.

b.
Complete control drawings showing all wiring, controls and written sequence of operation.

c.
General application and specific application programs.



2.
Manuals: All maintenance and operating equipment associated with controls.

D.
DIGITAL CONTROLLERS (D.C.C.)

1.
Main Components and Features:

a.
The intent of this specification is to provide a peer-to-peer networked, stand-alone, distributed control system.  The FMCS requires the incorporation of LonWorks Technologies using Free Topology Transceivers (FTT-10), and specific conformance to the LONMARK Interoperability Association’s v3.0 Physical and logical Layer guidelines in all unitary, terminal unit and other devices.

b.
LonTalk communications protocol will be used on the communication network between FMCS controllers and other LonWorks devices to assure interoperability between all devices within the network.

c.
The FMCS shall support the direct integration of standard and non-standard communicating systems.  At a minimum, the FMCS shall deliver connectivity at the Lon, IP, and HMI levels through standard offerings.  The FMCS shall offer as a standard available solution, a minimum of 300 individual communicating interfaces to 3rd party products.

d.
The FMCS shall provide a standard available test kit for development of additional interfaces by others, in addition to the FMCS manufacturer.

e.
The FMCS shall provide compliance with the ASHRAE standard 135-P for BACnet interoperability with all devices within the FMCS.

E.
DDC Sensor (for all DDC controllers)

1.
The DDC Sensor shall connect directly to the DDC Controller and shall not utilize any of the I/O points of the controller.  The DDC Sensor shall provide a two-wire connection to the controller that is polarity and wire type insensitive.  The DDC Sensor shall provide a communications jack for connection to the LON communication trunk to which the DDC controller is connected.  The DDC Sensor, the connected controller, and all other devices on the LON bus shall be accessible by the Graphical Programming tool.

a.
The DDC Sensor shall be supplied in the following variations; Type 1) Tamper-resistant (no display)  Type 4) Full user functions (LCD display and network-variable access and tenant override)

2.
The DDC Sensor shall be provided in a modular configuration that allows for the rough in of all wiring without the presence of the electronics or aesthetic covering.  The DDC Sensor shall allow for the customization of the color on the aesthetic covering as a standard offering.  User interface with the DDC Sensor shall be provided as a configurable function by the FMCS, and shall offer password protection for access to network variable editing.  Multiple network variables shall be accessible and editable by the DDC Sensor.  Icons shall be utilized to represent sensor and controller function status, affording independence from a single language for use interface.

F.
HOST COMPUTER HARDWARE (PERSONAL COMPUTER INTERFACE)

1.
The personal computer interface (PCI) shall be provided to the Owner capable of handling functions and expansion in the future.

2.
The Control installer shall provide all software functions and hardware for complete network system.  Provide all software including windows based package with mouse driven for all data logging board for customizing.  Provide interactive graphic screens for Owner interface and control settings.

G.
NETWORK LINK AND MODEM
1.
Networking: provide networking hardware and software to tie P.C.I. into owner's network.

H.
AUTOMATIC CONTROL VALVES



1.
Automatic control valves shall be furnished as follows:

a.
Valves shall have removable composition discs and with monel stem. Bodies 2" or smaller shall be bronze with screwed ends.  Bodies 2‑1/2" and larger shall be cast iron with flanged ends. If mechanical contractor chooses grooved piping system, grooved valve ends will be acceptable. Valve bodies, trim and stuffing boxes shall be designed for not less than 125 psi working pressure.  Valve packing shall be non‑lubricated teflon packing.

b.
Shall be two position as herein before described under operators.

c.
Water valves shall be sized for approximately 2 psi drop.

I.
ROOM ELEMENTS

1.
Sensors shall be securely attached to a suitable base mounted on the wall or other building surface.  Each sensor shall be located where shown or, if not shown, where it will respond to the average temperature in the room.  Sensors generally shall be mounted 5 feet above floor and shall not be mounted on outside walls or partitions between offices if other locations are possible.  If located on outside wall, it shall have an insulated base.

2.
Apartment units shall be Type 4, in public areas Type 1, with Type 4 in maintenance office and mechanical room.

J. 
A.C. DRIVE CONTROLLERS: Furnish and install adjustable frequency A.C. motor controllers for all pumps that are scheduled equal to Toshiba, Square “D”, Danfoss Graham, or approved equal.

1.
All motors of 3/4 HP or above are, 208 volt, three phase.  Coordinate with unit manufacturer to correctly match with furnished motor.

2.
Provide NEMA 1 encloser.  Provide on all units speed meters in percentage.



3.
Units shall interface with network direct through network card and software.

K.
WIRING

1.
Under this section provide and install all wiring associated with the temperature control system.  Equipment and wiring not provided under electric sections shall be furnished and mounted under this section.

a.
Low voltage control wiring (24V) shall be Type THHN stranded No. 16 or multiconductor No. 18 or better.

b.
Communication wiring shall be Lon compliant Category 4 or 5 twisted unshielded pair or per control manufacturer requirement.

c.
Line voltage wiring (120V or higher) shall be No. 12 minimum.

d.
All wiring shall be in accordance to Division 16 ‑ Electrical.

e.
Exposed wire in mechanical rooms shall be in conduit.  Concealed wire shall be plenum grade, run together and supported every 4 feet.  All wiring shall be run at right angles to the building. 

L.
DESCRIPTION OF OPERATION

1.
Hot Water Pump VFD: Variable Speed Pump
a.
The hot water heating system consists of two primary water distribution pumps -- new primary pumps being installed with variable frequency drive. The system will be DDC controlled. 

b.
Water Pump Control: When the system is on set at 75° O.A. adjustable through DDC System.

c.
Pump Control: The variable frequency drive modulates pump speed to maintain system differential pressure as sensed from master differential sensors on the header systems. Provide alarm on failure of any pumps.

2.
Radiation (Fin Tube Radiation): Apartment units shall have “ACV” with room wall mounted control. 

a.
“ACV” Radiation: The radiation is controlled by an application specific DDC controller utilizing electric actuation.  The space served by the radiation is controlled in Occupied and Unoccupied modes as follows:

1)
Occupied: The controller monitors the room temperature sensor and modulates the heating valve to maintain the space temperature at set point.

2)
Unoccupied: When heating is required, the control valve is controlled using the Unoccupied space temperature set point. The controller may reset to the Occupied mode for a predetermined time period upon a signal from the control system or manually at the room sensor.

3.
ROOF TOP UNITS CONSTANT VOLUME WITH GAS HEAT

a.
The air handling unit consists of 100% outdoor air, air damper, filter, gas heating section, and supply fan.  The unit is DDC controlled using electric actuation. 

b.
The air-handling unit is scheduled for automatic operation on a time of day basis for Occupied and off during Unoccupied modes.  


The air handling unit operates on a discharge air controller during occupied for outside air and below 65° outside for Heating and Safety modes as follows (All suggested set points and settings are adjustable.):

1.
Occupied: The fans start and the unit is controlled as follows:

When the outside air dry bulb temperature is below 65°, the heating section, modulates the gas heating section to maintain the supply air temperature set point with a low limit of 65° F at the mixed air sensor. 

The heating section control varies based upon outdoor air temperature.  Below an outside air temperature of 45 degrees F, the heating modulates to maintain the supply air temperature set point of 70°.  Above an outside air temperature of 45 degrees F (7 degrees C), the heating section modulates to maintain the supply air temperature at 65° set point. 

2.
Unoccupied (Normal Off): The supply fan is off, damper closes to the outdoor air. 

3.
Safety: Smoke detector in the supply air streams de-energize the supply fan upon activation.  A low temperature detector in the mixed air stream de-energizes the supply fan when temperatures below 38 degrees F (3 degrees C) are sensed.  All dampers and valves position to their normal position after the fan is de-energized.

Current switches to be installed in supply fan starter. The DDC system uses the switches to confirm the fans are in the desired state (i.e. on or off) and generates an alarm if status deviates from DDC start/stop control and the system goes to Normal Off mode.
4.
Basic and Optimizing Functions: Provide all software on Owner’s computer and field programming needed to operate with the following features:

a.
Control of pumps and temperature (time and temperature to be coordinated with Owner).  Provide statics of all pumps operation (All supply and return).

b.
Individual room adjusting of temperature with low and high limits along with alarm and recording.

c.
Design of software to provide Owner specific functions including 

1.
Provide graphic interactive system for system input and operating perimeters with adjustable set points.

M.
Guarantee: The entire system shall be complete in every respect and guaranteed by the Contractor against original defects in workmanship or materials for a period of one year from date of final certificate, to control all valves so as to maintain temperature within one degree above or below any desired point. The Contractor shall maintain the equipment in perfect working order for the guarantee period without additional charge.

N.
Instruction and Adjustment: On completion of the job, the Contractor shall completely adjust, ready for use, all sensors, valves, and relays provided under his contract.  The Contractor shall provide a complete instruction manual covering the function and operation of all control components on the job and a schematic control diagram.  This manual shall be furnished to the Owner's operating personnel, and a competent technician shall be provided for instruction purposes for two (2) days minimum.  

O.
Testing: A minimum of two technicians for at least two (2) days minimum for testing procedures.  Prior to the final inspection, perform required tests and submit the reports and records along with final readings with technicians signed certification of compliance.  The following shall be done as a minimum:

1.
Verify every point in the system and record findings with one technician at a D.C.C. panel to operate a point command and the other to observe the point and insure function has been carried out.

2.
Confirm and record all temperatures being correctly read within acceptable tolerance.

3.07
INSTALLATION OF GAS SYSTEM

A.
General:  Install gas systems complete according to these specifications and drawings.

B.
Piping and Equipment:



1.
General:


a.
Install all piping promptly, capping or plugging all open ends and making pipe generally level and plumb, free from traps, and in a manner to conserve space for other work.


b.
Inspect each piece of pipe, tubing, fittings, and equipment for defects and obstructions. Promptly remove all defective material from the job site.


c.
All risers and offsets shall be substantially supported.


d.
The entire installation should conform to applicable NFPA requirements and local and state codes.


e.
All gas copper piping both above and underground shall be enclosed in PVC tubing.


f.
Connect natural gas system to downstream side of gas meter furnished by the gas utility.



2.
Joints and Connections:




a.
Smoothly ream all cut pipe.

b.
Pipe joints shall either be made with approved gas tubing fittings or be brazed with a material having a melting point in excess of 1000 degrees F.  Brazing alloys shall not contain phosphorus.

c.
All valve connections for steel piping systems shall be of the treaded type.

C.
Closing in Uninspected Work:

1.
General:  Do not cover up or enclose work until it has been properly and completely inspected and approved.

2.
Noncompliance:  Should any of the work be covered up or enclosed prior to all required inspections and approvals, uncover the work as required and, after it has been completed inspected and approved, make all repairs and replacements with such materials as are necessary to the approval of the Architect/Engineer and at no additional cost to the Owner. 

3.
Underground Piping: Buried piping shall be marked with warning tape in the trench during back filling.

D.
Pressure Testing and Inspection:



1.
General:

a.
Prior to acceptance and initial operation, all piping installations shall be inspected and tested to determine that the materials, design, fabrication and installation practices comply with code requirements.

b.
Inspection shall consist of visual examination, during or after manufacture, fabrication, assembly or pressure tests as appropriate. 

c.
In the event repairs or additions are made following the pressure test, the affected piping shall be retested, except that in the case of minor repairs or additions retest may be omitted, when precautionary measures are taken to assure sound construction. 

d.
Because it is sometimes necessary to divide a piping system into test sections and install test heads and other necessary appurtenances for testing, it is not required that the tie‑in sections of pipe be pressure tested.  Tie‑in connections, however, shall be tested with soap solution after gas has been introduced and the pressure has been increased sufficiently to give some indications should leaks exist. 

e.
The test procedure used shall be capable of disclosing all leaks in the section being tested and shall be selected after giving due consideration to the volumetric content of the section and to its location.

f.
A piping system may be tested as a complete unit or in sections as the construction progresses.  Under no circumstances shall a valve in a line be used as a bulkhead between gas in one section of the piping system and test medium in an adjacent section, unless two valves are installed in series with a valved "telltale" located between these valves.  A valve shall not be subject to the test pressure unless it can be determined that the valve, including the valve closing mechanism, is designed to safely withstand the test pressure.

g.
Regulator and valve assemblies fabricated independently of the piping system in which they are to be installed may be tested with inert gas at the time of fabrication.

h.
The piping system, after isolation, shall hold the test pressure, of not less than 1-1/2 times the proposed maximum working pressure, but not less than 3 psig, for at least eight hours between times of first and last reading of pressure and temperature.

2.
Test Medium: The test medium shall be air or inert gas (e.g., nitrogen, carbon dioxide).  OXYGEN SHALL NEVER BE USED. 



3.
Test Preparation:

a.
Expansion joints shall be provided with temporary restraints, if required, for the additional thrust load under test. 

b.
Equipment which is not to be included in the test shall be either disconnected from the piping or isolated by blanks, blind flanges or caps.  Flanged joints at which blinds are inserted to blank off other equipment during the test need not be tested.

c.
When the piping system is connected to equipment or components designed for operating pressures of less than the test pressure, such equipment shall be isolated from the piping system by disconnecting them and capping the outlet(s).

d.
When the piping system is connected to equipment or components designed for operating pressures equal to or greater than the test pressures, such equipment shall be isolated from the piping system by closing their individual manual shutoff valve(s).

e.
All testing of piping systems shall be done with due regard or the safety of employees and the public during the test.  Bulkheads, anchorage and bracing suitably designed to resist test pressures shall be installed if necessary.  Prior to testing, the interior of the pipe shall be cleared of all foreign material.

4.
Test Pressure Measurement:

a.
Pressure shall be measured with a manometer or an equivalent device so calibrated as to read in increments of not greater than one‑tenth pound.  The source of pressure shall be isolated before the pressure tests are made.



5.
Detection of Leaks and Defects:

a.
The piping system shall withstand the test pressure specified without showing any evidence of leakage or other defects.  Any reduction of test pressures as indicated by pressure gages shall be deemed to indicate the presence of a leak unless such reduction can be readily attributed to some other cause.

b.
The leakage shall be located by means of an approved combustible gas detector, soap and water, or an equivalent nonflammable solution, as applicable.  Matches, candles, open flames, or other methods which could provide a source of ignition shall not be used.  Caution:  Since some leak test solutions, including soap and water, may cause corrosion or stress cracking, the piping shall be rinsed with water after testing, unless it has been determined the leak test solution is noncorrosive.  When leakage or other defects are located, the affected portion of the piping system shall be repaired or replaced and retested.

6.
Test Records:  Records shall be made of inspection and all tests performed.  These records shall indicate which portions of the piping system conform to this code or were pressure tested.

7.
Leakage Check After Gas Turn On:

a.
Before Turning Gas On:  Before gas is turned into a system of new gas piping, or back into an existing system after being shut off, the entire system shall be checked to determine that there are no open fittings or ends and that all valves at outlets and equipment are closed.

b.
Check for Leakage:  Immediately after turning on the gas, the piping system shall be checked to ascertain that no gas is escaping.  If leakage is indicated, the gas supply shall be shut off until the necessary repairs have been made.

c.
Placing Equipment in Operation:  Gas utilization equipment may be placed in operation after the piping system has been tested and determined to be free of leakage and lines purged.

8.
System Purging:  After system has been pressure tested and before system operation, purge line in accordance with ANSI B31.2. 

E.
Cleaning:  Prior to acceptance of the buildings, thoroughly clean all exposed portions of the installation removing all labels and all traces of foreign substance, using only a cleaning solution approved by the manufacturer of the item being careful to avoid all damage to finished surfaces.

3.08

BOILER INSTALLATION

A.
Wiring shall be under this section from existing panel breaker to all motors and controls.

1.
Wiring shall be type THW copper insulated conductors in EMT, except wiring close to and over boiler and flue shall have high temperature insulated wire, spaced a minimum of 2" from boiler.  Minimum size wire shall be No. 12.

2.
All wiring shall be in accordance with requirements of Division 16 ‑ Electrical and National Electric Code.


3.
Wiring shall include master emergency switch wired to stop boilers.

B.
Piping: Provide all required connections, valves, etc. See other sections of this division and the drawings.

1.
Pipe safety relief valve discharge to drain.

C.
Boilers shall set on 4" concrete pads with vented roles, per manufacturer requirements.

D.
Start‑Up: The burner shall be started up and adjusted by the manufacturer's representative at the time of supplying temporary heat and at the completion of the work.

E.
Instruction: The manufacturer's representative shall provide the instructions to the Owner's representative as to the proper care and operation.

F.
Guarantee:  Contractor shall guarantee the entire installation for a period of one year from the date of final certificate of payment and maintain apparatus in satisfactory operating condition for the period of guarantee without additional cost to the Owner.

3.09
INSTALLATION OF COMBUSTITION AIR INTAKE AND EXHAUST FOR GAS BOILERS


A.
General: Install vents complete, including all accessories per Code and manufacturer's recommendations for a complete installation.


3.10
GAS SYSTEM INSTALLATION FOR BOILER AND ROOF TOP H.V. UNITS

A.
General: Install gas piping for boiler and air handlers complete according to the specifications and the drawings.


B.
Piping: Completely install all necessary piping to burner, etc. Piping shall be Schedule 40, standard weight black steel wrought pipe with malleable fittings and joints made with approved joint compound.




1.
Provide all vents to outside on all reliefs, regulators, etc.

3.11
HVAC Unit:
A.
Install units level and plumb, maintaining manufacturer's recommended clearances.

B.
Curb Support:  Install roof curb on roof structure, level, according to NRCA's written installation instructions.  Install and secure rooftop units on curbs and coordinate roof penetrations and flashing with roof construction.  Locate curb for proper discharge of exhaust fans.

C.
Unit Support:  Install unit on structural curbs and level.  Coordinate wall penetrations and flashing with wall construction.

D.
Install piping to allow service and maintenance.

E.
Gas Piping: Conform to applicable requirements of Division 15 Section "Natural Gas Piping."  Connect gas piping to burner, full size of gas train inlet, and provide union with sufficient clearance for burner removal and service.

F.
Install ducts to termination in roof mounting frames.  Where indicated, terminate supply-air duct through roof structure and insulate space between roof and bottom of unit.

G.
Electrical:  conform to applicable requirements in Division 16 Sections.

H.
Ground Equipment: Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B


3.12
JOB CLOSING


A.
Operating and Performance Tests:



1.
Prior to the final inspection perform required tests and submit the test reports and records.


B.
Testing and Adjusting:
1.
Testing Piping Systems: All piping shall be tested periodically during the progress of the work.  The Contractor shall provide necessary labor, test pump, gauges, meters, other instruments and materials.   All tests shall be made in the presence of the Engineer.  No joint or section of piping shall be left untested.

a.
Before testing piping systems, remove or otherwise protect from damage, control devices, air vents, other parts which are not designed to stand test pressures.

b.
Hydrostatic Pressure: Test hydrostatically, piping to one and one-half times the maximum working pressure, but in no case to less than 75 psig for at least four (4) consecutive hours, during which time pressure shall remain constant without pumping.  Subject welded joints to hammer test while under hydrostatic pressure.

c.
Domestic water piping shall be tested in accordance with the State of Maine Internal Plumbing Rules, Chapter 11, Article H.

d.
Sanitary piping shall be tested in accordance with State of Maine Internal Plumbing Rules, Chapter 4, Article P.



e.
Do not paint, cover or conceal piping, including swing joints and the like, before testing and obtaining approval.

C.
Sterilization of Pipes 

1.           General: 
a.
After preliminary purging of the system, chlorinate the entire new potable water system in accordance with the current recommendations of the American Water Works Association and in accordance with all pertinent codes and regulations.




b.
Chlorinate only when the building is unoccupied.



2.
Flushing:

a.
Upon completion of the sterilization, thoroughly flush the entire potable water system.

b.
When sterilization and flushing are complete, a sample shall be collected from the end of the longest main, or at any other location selected by the Architect/Engineer, and a water analysis test provided.  The test must prove the water acceptable or additional disinfecting of system performed.  A copy of the test report shall be submitted to the Architect/Engineer.

D.
Air System:
1.
All controls should be checked out by the Control Contractor and be operating correctly prior to start‑up of the system.  Final set points and adjustments may be made during or after the balancing.  All lubrication, electrical connections, air filters, etc., necessary for proper operation of the system shall be completed prior to start‑up of the system.  

2.
Upon start‑up of a system, check fan for the following and record readings as indicated.

a.
Check fan drives for rotation and slippage and record fan rpm.  

b.
Measure and record voltage and actual amperage draw on each phase leg.  Determine that motor is not overloaded.

c.
Take all necessary airflow or pressure measurements to determine air quantities in ducts and outlets.  Make all adjustments necessary to proportion the airflow correctly.  Make final adjustments to fan drives to establish correct total airflow.

d.
Take final readings and record the following data:



1)
Fan rpm, voltage, amperage draw on each phase leg, and calculated BHP all fans, outlets, etc.

e.
Submit for approval all initial and final readings as specified.  Compare measured readings to design quantities and note deviation. 

E.
 Hot Water Heating System:
1.
Balancing: Upon start-up of a system, check pump rotation and measure and record rpm, voltage and amperage on each phase leg and verify motor is not overloaded.  Make all adjustments to balancing valves necessary to obtain correct system water flow rate.  Take final readings and record the following:

a.
Pump rpm, amperage draw on each phase leg, voltage and suction and discharge pressures.

b. 
Pressure at high point in each system.

c.
Submit for approval all initial and final readings as specified.  Compare measured readings to design quantities and note deviation.

d.
Record and submit installed heater sizes, rate heater ampacities, and motor service factors for all motors.


F.
  Cleaning:

1.
After satisfactory completion of pressure tests, before permanently connecting equipment, strainers, and the like, clean equipment thoroughly, blow and flush piping for a sufficient length of time as directed, so that interiors will be free of foreign matter.

2.
Fill, vent and circulate the system with approved solution in accordance with boiler manufacturer's recommendations, allowing it to reach design or operating temperatures.  After circulating a few hours, the system should be drained completely.

3.
The entire system installations including apparatus, motors, etc., shall be left in first‑class    condition including cleaning, oiling and packing. 

G.            Instruction and Charts: After completion of the installation work called for in this specification, the Contractor and his Subcontractors shall furnish necessary mechanics or engineers for the adjustment and operation of the systems, to the end that the systems may be perfectly adjusted and turned over to the Owner in perfect working order.  The Contractor shall further instruct the Owner's authorized representative in the care and operation of the installation, providing all required framed instruction charts, directions, etc.

H.
Painting:




1.             All exposed ironwork, including steel supports, hangers, etc., shall be painted two (2) coats of machine gray or equal.



2.
   Painting specifically noted on equipment.

J. Nameplates: Furnish and install DYMO, or approved equal, embossed vinyl‑plastic nameplates, with white letters on black background to identify equipment, controls, etc., furnished under this section of the specifications.

END OF SECTION
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