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SECTION 15650

CHILLED WATER DISTRIBUTION SYSTEM

Part 1 -  GENERAL

1.01 DESCRIPTION OF WORK

A. For General Mechanical Requirements, see Section 15010.

B. Chilled water distribution system shall be installed in strict accordance with the manufacturer's recommendations.

C. Provide and install a complete and operable distribution system as required and specified herein, including all components and accessories.

D. The entire chilled water distribution system and all components and accessories shall be provided by the same Manufacturer.

1.02 EXAMINATION OF SITE

A. After the distribution system is completely surveyed by the certified surveyor and staked out, the Contractor shall notify the Engineer for examination.

B. The Contractor, Engineer and Owner will review the routing for deviations, if any, from the Contract Drawings.

C. No materials shall be ordered for the distribution system until the Contractor has received written approval from the Engineer on the distribution routing and has approved shop drawings of both plans and profiles.  Profiles shall be made as indicated on the contract drawings.

1.03 FACTORY SHOP DRAWING SUBMITTALS

A. Factory shop drawings shall include all manufacturer’s engineering calculations and stress analyses throughout the entire distribution system.  Shop drawings shall also be provided with all locations of cold springing, factory welds, field welds, dimensions, elbows, anchors, etc.  Factory product data shall also be provided.  Submit shop drawings of chilled water distribution system as a single composite and complete package.  Shop drawings shall be based upon the data found during the test pit excavations.  No shop drawing will be accepted until the test pit excavations have been performed and incorporated.  Shop drawings shall include all necessary profiles indicating all test pit results.  Profiles shall be similar in layout as those in the contract drawings.  Shop drawing submittals shall be fully coordinated with all of the work of all other disciplines.

1.04 SUBSTITUTIONS

A. All of the named manufacturers are acceptable.  Any other manufacturer must prove equality.  A substituted manufacturer must request the Engineer’s approval in writing. 

Part 2 -  PRODUCTS

2.01 PREFABRICATED UNDERGROUND CHILLED WATER CONDUIT SYSTEM

A. General:  All underground chilled water conduit system lines shall be the “PolyTherm” type with standard weight black steel service pipe, as manufactured by Perma-Pipe or as approved equal manufactured by Insul-Tek, or Urecon.  The pipe shall be insulated with polyurethane foam and enclosed in an outer jacket of FRP or PVC.  All sections shall be prefabricated in 20 foot lengths, with end seals, provided on both ends of each piece.  Factory-trained field technical assistance (with at least 10 years experience) shall be provided for the critical periods of installation; i.e., product loading and unloading, field joint closure work; concrete anchor pouring, inspection of trench before installing pipe, inspection of backfill and testing.

B. Service Piping:  Internal piping shall be standard weight black steel, ASTM A53, seamless, Grade B.  All joints shall be butt welded.  Where possible, straight sections shall be supplied in 20 or 40 foot random lengths with 6 to 8 inches of piping exposed at each end for field joint fabrication.

C. Accessories:  Fittings, such as elbows and tees, shall be compatible with the service piping and shipped loose by the system supplier.  End seals, gland seals and anchors shall be designed and factory fabricated to prevent the ingress of moisture into the system.

D. Insulation:  Service pipe insulation shall be spray applied or poured in place polyurethane foam with the following minimum properties: Two (2) pounds per cubic foot density, 90-95% closed cell content, initial thermal conductivity K 0.13. The foam shall completely fill the space between the carrier pipe and jacket.  Minimum insulation thickness for all size piping shall be 2", or as indicated on project drawings.

E. Protective Jacket:  The protective jacket shall be filament wound, polyester resin/fiberglass reinforcement composite, directly applied on the insulating foam, or seamless Polyvinyl Chloride (PVC), Type 1, Grade 1 conforming to ASTM D1784.  The minimum thickness for FRP jacket shall be as follows; for jacket diameter up to 15.5 inches - thickness = 0.055 inches; for jacket diameter between 15.6 and 24.5 inches - thickness = 0.085 inches.  The minimum thickness for PVC jacket shall be as follows; for jacket diameter up to 5 inches - thickness = 0.060 inches; for 6 inch jacket diameter - thickness = 0.070 inches; for jacket diameter greater than 6 inch - thickness = 1% of diameter.  All fittings of the insulated piping system shall be prefabricated and jacketed in a polyester resin/fiberglass reinforcement composite or seamless polyvinyl chloride (PVC), Type 1, Grade 1, conforming to ASTM D1784.

F. End Seals:  Both ends of each 20-foot length of pipe shall have end seals to prevent the ingress of moisture into the foam insulation.  Factory-made end seals for FRP jacket shall consist of fiberglass jacket being wound down over the ends of the insulation to the service pipe.  Factory made end seals for PVC jacket and end seals at field cuts for both jackets shall be heat shrink type, and shall adhere to both the jacket and the service pipe.

G. Backfill:  A 12" layer of sand shall be placed and tamped in the trench to provide a uniform bedding for the pipe.  Immediately after installation in the ditch, a partial backfill shall be made to the middle of each unit leaving the joints exposed for inspection.  The entire trench width shall be evenly backfilled with a similar material as the bedding in 6 inch compacted layers to a minimum height of 6 to 12 inches above the top of the insulated piping system.  The remaining trench shall be evenly and continuously backfilled in uniform layers with suitable excavated soil with no stones, frozen earth, or foreign matter over 2" in diameter.  Do not use tracked or wheeled vehicles for tamping.

H. General Requirements for the Underground Chilled Water Piping:

1. Prior to any test pit or test exploratory, a survey layout showing the manholes and piping path shall be made and field staked for review by the Engineer.  The survey layout shall be submitted to the Engineer for record.

2. Where any existing utility intersects in plan view with the new underground system which is not noted as being test pitted shall be verified by test pit excavation for location and invert elevation of the existing utility.  Where existing utility depths are not shown in elevation on the profiles, the Contractor, for bidding purposes, shall assume the following depths for utility test pit excavations:


EXISTING UTILITY
DEPTH BELOW GRADE

Sanitary

7 feet


Storm Water

6 feet


Water

4 feet


Electric

4 feet


Telephone

4 feet


Steam and/or Condensate System

10 feet


Any Other System

5 feet

3. Where new pre-cast manholes are indicated on the drawings, the Contractor shall excavate to make certain that the manhole may be installed without any interference of known or unknown existing utilities or other types of obstacles.  The words "Chilled Water" shall be cast on all manhole covers.  The Contractor shall also survey for any additional utilities not shown on the contract drawings by removing existing manhole covers in the proximity of the path of the new underground system.

4. The Contractor shall submit shop drawings (plans and profiles) based on field conditions resulting from the test pit excavations, test exploratories and verification of new manhole locations.  This shall be done before any new piping or manholes are fabricated. 

5. All test pits shall be dug in such a manner as to avoid damage to existing utilities.  Any existing utility damage shall be the responsibility of the Contractor.

6. Test pits shall be backfilled immediately after utilities have been located and recorded.  Provide temporary cold patch in streets and sidewalks.

7. All utility outages of any type shall be coordinated fourteen (14) days in advance with the University.  Outages may have to be scheduled nights, weekends, or holidays.

8. Test pits, when locating existing utilities, shall be 2'-0" wide by 6'-0" in length along the axis of the new underground line.

2.02 BURIED CAUTION TAPE 

A. Provide caution tape 12" directly above buried preinsulated piping systems and conduit systems.  Tape shall be 6" wide, black in color with "CHILLED WATER" labeled on the tape in white lettering.

2.03 MANHOLES

A. Manholes shall be pre-cast concrete type and constructed as designed and specified under another division.

B. Work shall include but not be limited to all structural work, excavation, sheeting, backfilling, concrete work, waterproofing, reinforcement, brick work, dewatering, and manhole frames and covers.

C. The words "Chilled Water" shall be cast on all manhole covers.  Round frames and covers shall be Neenah Foundry Co., or approved equal.  Provide Type 1915 manhole frame with solid Type "L" lid, Type "F" concealed watertight pickholes, frame with neoprene gasket, and counter-sunk stainless steel blue devil security bolts.  Size of manhole covers shall be as indicated on the contract drawings.

2.04 LADDERS

A. Provide each manhole with 18 inch wide properly supported, galvanized structural steel ladders designed in accordance with OSHA regulations with 1 5/8 inch diameter side rails and 13 gauge 1 5/8 inch wide x 1 1/4 inch deep perforated treads installed 12 inches on center.

B. Provide each ladder with Bilco LadderUP safety post extension.

2.05 PIPING

A. Chilled water piping shall be Standard Weight black steel ASTM A53, seamless Grade B, butt-welded at joints.

B. Manufacturer shall submit certificates from the foundry stating piping and conduit is in accordance with specifications.

Part 3 -  EXECUTION

3.01 PENETRATIONS AT EXISTING BUILDINGS AND MANHOLES

A. After the piping sleeves and/or conduits have been placed through existing walls or floors, the remaining voids shall be filled with modular type seals.  Provide "Link Seal" by Thunderline, or approved equal.  The wall or floor shall be waterproofed with a waterproofing material that is compatible with the existing waterproofing material and shall cover all exposed areas to insure a sealed surface.

3.02 INITIAL BACKFILL

A. Provide 12 inches of sand bedding completely around preinsulated system and conduit system before providing final backfill.

3.03 M-SCOPING

A. After the underground routings have been staked out, the Contractor shall M-Scope, (or by means of another approved method), the entire routing for existing underground utilities not indicated on the contract drawings.  Where additional underground utilities are detected, additional test pits will be required in accordance with Section 01026 - "UNIT PRICES".

3.04 WELDING

A. All welds, both in the factory and in the field, shall be performed and tested in accordance with Section 15500 - "WELDING PRESSURE PIPING".

END OF SECTION

Yale University





           

Chemistry Research Building



Chilled Water Distribution System

Site Distribution
15650-1



   
        July 8, 2003

Yale University





           

Chemistry Research Building



Chilled Water Distribution System

Site Distribution
15650-4



   
        July 8, 2003


