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HYDRONIC DISTRIBUTION
GENERAL
SUMMARY
Section includes piping for hydronic distribution systems for chilled water piping outside the building NPS 12 and smaller diameter. Larger-bore piping and installations will require more detailed design and different materials. Piping includes pipes, fittings, valves, insulation, and specialties for the following:
Manufactured, preinsulated piping systems.
PERFORMANCE REQUIREMENTS
Provide components and installation capable of producing chilled water piping systems with the following minimum working-pressure ratings: 
Chilled-Water Piping:  175 psig
DEFINITIONS
The following are industry abbreviations for plastic and rubber piping materials:
PVC:  Polyvinyl chloride plastic
Thermal Conductivity and Apparent Thermal Conductivity (k-Value):  As defined in ASTM C168.  In this Section, these values are the result of the formula Btu-in/hr-ft²-°F at the temperature differences specified.  
Example:  Apparent Thermal Conductivity (k-Value):  0.26
ACTION SUBMITTALS
Product Data:  Include carrier piping, insulation type and k-value, jacket, end seals, and major components for each cased piping system.
Shop Drawings:  Signed and sealed by a qualified professional engineer.
Calculate requirements for expansion compensation for underground piping.
Show expansion compensators, offsets, and loops with appropriate materials to allow piping movement in the required locations.  Show anchors and guides that restrain piping movement with calculated loads, and show concrete thrust block dimensions.
Show pipe sizes, locations, and elevations.  Show piping in trench, conduit, and cased pipe with details showing clearances between piping, and show insulation thickness.
Thrust block calculations and soil bearing strength values shall be subject to the approval of the civil or structural engineer of record.
Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same trench and clearances from hydronic distribution piping.  Indicate interface and spatial relationship between manholes, piping, and proximate structures.
Profile Drawings:  Show system piping in elevation.  Draw profiles at horizontal scale of not more than 1 inch equals 40 feet and at vertical scale of not less than 1 inch equals 4 feet.  For example, use of 1 inch equals 20 feet horizontally would be acceptable. Indicate manholes and piping.  Show types, sizes, materials, and elevations of other utilities crossing hydronic distribution piping.
INFORMATIONAL SUBMITTALS
Field Reports:  Indicate and interpret test results for compliance with performance requirements.
Manufacturer’s Installation Report:  Manufacturer’s field inspection report, approved and signed by authorized factory agent.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For Hydronic Distribution piping to include in emergency, operation, and maintenance manuals.
Warranties:  Special warranties specified in this Section.
COORDINATION
Coordinate pipe fitting pressure classes with products specified in related Sections to allow matching of flange bolt holes.
Coordinate underground utility routing with new and existing utilities.  Provide potholing where required to verify existing conditions.
Coordinate piping system thrust-block design and installation.
QUALITY ASSURANCE
Manufacturer’s Approved Installation Methods:  The entire installation shall conform to the requirements of the piping system manufacturer, including thrust block layout and design.
PROJECT CONDITIONS
Existing Utilities:  Do not interrupt utilities serving facilities occupied by the University or others unless permitted under the following conditions and then only after arranging to provide temporary utility services in accordance with requirements indicated:
Notify University Representative no fewer than two weeks in advance of proposed utility interruptions.
Do not proceed with utility interruptions without the University’s Representative written permission.
WARRANTY
General Warranty:  The special warranty specified in this Article shall not deprive the University of other Rights the University may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Pre-Insulated Piping Systems:
Perma-Pipe, Inc. - Chil Guard
Rovanco Corp.
Thermal Pipe Systems, Inc. - Kool –Kore
JM Eagle – Blue Brute
Or equal.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01.  Specific procedures must be followed before use of an unnamed product or manufacturer.
INSULATED PIPING SYSTEM
PVC Pipe:  
Pressure Rating Schedule: DR14 or class 305 or FM class 200.
Dimensioning Type: Iron Pipe size (IPS) in accordance with ASTM D2241, or AWWA C900.
PVC Material Grade: Type 1, Grade 1, Classification 12454-B in accordance with ASTM D1784
Hydrostatic Design Stress Designation: PVC 1120 in accordance with ASTM D1784
Pipe Joining Method: ASTM D 2466, bell-and-spigot type with Styrene-Butadiene rubber gaskets.
Pipe Fittings: 
Restrained mechanical joint type epoxy coated ductile iron conforming to ANSI/AWWA C110/A21.10 and furnished with Styrene-Butadiene rubber gaskets. All below ground hardware shall be stainless steel not less than 316L or other similar, stronger, and equally corrosion-resistant version with anti-gall coating on threads.
Piping Insulation System:
General:  Terms used in this Article are defined in ASTM C168.
Insulation Type: Polyurethane – 90% closed cell piping insulation:
Thermal conductivity (K-valve):  0.14 at 75°F, mean temperature.
Density:  2 to 3 lb/ft³, average.
Jacket:  High impact seamless PVC.
Compressive strength:  40 psi
End Seals:	 Seals shall be designed and factory-fabricated to prevent the ingress of moisture into the system.  Painted on end seals of any type is prohibited.
Pipe Joint Insulation System: Provide manufacturer’s field-applied insulation and jacketing option on field joints.  Piping joints shall be insulated to match factory-applied insulation R-value, and jacketed with heat-shrink type outer jacketing. 
JOINING MATERIALS
Gasket Materials:  ASME B16.21, nonmetallic, asbestos free, rubber, and suitable for system liquid.
Fasteners: All below-ground hardware shall be stainless steel not less than 316L or other similar, stronger, and equally corrosion-resistant version with anti-gall coating on threads. 
VALVES
Valves shall open by turning the stem counter clockwise.  Gate valves shall be manufactured in accordance with AWWA Standard C509, resilient wedge.  Valves 12" and smaller shall be designed for 200 psi water working pressure and 150 psi for valves 14" and larger.  Valves shall have flanged or mechanical joint ends and shall have clear waterway equal to the full nominal diameter of the valve.  Provide with fusion-bonded epoxy coating on the interior and exterior of valve body meeting AWWA C550. Fasteners shall be stainless steel. See Division 23 Section “Hydronic Piping and Valves” for further details.  Use of flanges is restricted to installations connecting to existing piping, only. Provide mechanical joint and restrained mechanical joint fittings and valves. 
Valve Boxes: Where used, cast iron valve boxes for shut off valves buried in ground shall be complete, extension piece, top and cover.  Boxes shall be suitable for the types of valves with which they are used.  Lids shall have the letters CHWS or CHWR embossed on the top surface see campus standard details for valve boxes and valve box lids.
CORROSION-PROTECTION ENCASEMENT FOR PIPING
Encasement for Underground Metal Piping:  ASTM A674 or AWWA C105, PE film, minimum 0.008-inch thick, tube, tape, or sheet.
EXECUTION
TRENCHING AND BACKFILLING
Refer to Division 31 Section "Earth Moving" for excavating, trenching, bedding, and backfilling for underground piping.
FITTING AND JOINT CONSTRUCTION
Fitting, Joints:  Prepare piping and fittings and join in accordance with manufacturer's written instructions.  
Provide epoxy coated ductile iron fittings with stainless steel fasteners.
Gasketed Joints:  Join in accordance with ASTM D3139 with piping manufacturer approved lubricant.
Use of flanges is restricted to installations connecting to existing piping, only. Provide mechanical joint and restrained mechanical joint fittings and valves.
PIPING INSTALLATION
General Locations and Arrangements:  Drawings indicate general location and arrangement of piping systems.  Indicated locations and arrangements where used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated, unless deviations to layout are approved on Coordination Drawings.
Install piping free of sags and bends.
Locate groups of pipes parallel to each other, spaced to permit valve servicing.  
Install fittings for changes in direction and branch connections.
Clean and coat non-epoxy coated metal products to be installed underground prior to backfilling.  Coat with coal tar epoxy, polymer, or organic based coating.  Let completely dry before installing PE wrap.
Encase fittings in polyethylene wrap and seal ends with suitable tape. For smaller-bore fittings, use of 10-mil pipe wrapping tape is allowed. 
Provide manufacturer’s optional end seals, field-installed insulation at joints and fittings, and field-installed heat-shrink wrap type jacketing. Outer jacketing shall be watertight.
Remove any standing water in the bottom of trench.
Bed the pipe on a minimum 6-inch layer of granular fill material with a minimum 6-inch clearance between the pipes.
Do not insulate piping or backfill piping trench until field quality control testing has been completed and results approved.
Install drains at low points inside the building consisting of tee fitting, ¾-inch NPS ball valve, and 6-inch long minimum ¾-inch NPS threaded nipple and cap.
Make horizontal reductions in pipe sizes using eccentric reducer fitting installed with level side up.
Install flanges in accordance with manufacturer's written instructions.
Refer to Division 23 Section "Common Work Results for HVAC" for sleeves and mechanical sleeve seals through exterior building, trench, and tunnel walls.
Piping Connections:  Make piping connections to existing steel distribution piping and building steel piping system with flanges.  Extend PVC piping 12-inches maximum into buildings, tunnels, trench, or in accessible vaults, and make flange connections in readily accessible and visible location.  Installation shall follow the pre-insulated piping manufacturer’s details.
Install buried valves using campus standard details from water distribution piping. Include valve boxes, and lids in accordance with the details. 
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Thrust blocks shall be installed at changes in direction, changes in size, valves, and terminal ends, such as plugs, caps, and tees.  
Thrust blocks shall be concrete having a compressive strength of not less than 2500 psi after 28 days and shall be in accordance with Division 03, Section “Cast-In-Place Concrete.”.
Thrust blocks shall be placed between solid ground and the fitting to be anchored. The base and the thrust bearing sides of the thrust blocks shall be poured directly against undisturbed earth.  
The sides of the thrust blocks not subject to thrust may be poured against forms.  
Thrust blocks shall be placed so that the joints for fittings will be accessible for repair in the future.  No pipe joint shall be embedded in concrete.  
The thrust blocks shall provide for transfer of thrusts and reactions without exceeding the allowable stress of the concrete and shall be installed in accordance with pipe manufacturer's instructions. 
Do not cover the fittings or the connections with concrete. Concrete placed on top of the fittings does nothing to absorb thrust and hinders future maintenance or repair. 
Pipe expansion shall through the joints.  Install in accordance with manufacturer's written instructions.
Align joints to avoid end loading and torsional stress.
Provide underground alignment guide and secure with concrete thrust blocks if recommended by manufacturer’s written instructions.
IDENTIFICATION INSTALLATION
Install continuous plastic underground warning tapes and detectable wire for non-metallic piping during back filling of trenches for underground hydronic distribution piping.  Refer to Division 31 Section "Earth Moving" for warning-tape and detectable wire materials and devices and their location and installation.
FIELD QUALITY CONTROL
Provide manufacturer’s field construction supervision and installation inspection services with complete written report. Obtain manufacturer’s written installation approval prior to trench backfilling.
Prepare hydronic piping for testing in accordance with ASME B31.9 and as follows:
Leave joints, including welds, uninsulated and exposed for examination during test.
Isolate equipment.  Do not subject equipment to test pressure.
Fill system.  Use ambient temperature water.  
Install relief valve set at pressure no more than one-third higher than test pressure.
Use vents installed at high points to release trapped air while filling system.
Test hydronic piping as follows:
Subject chilled water piping system to hydrostatic test at 265 psig or 1½ times the design pressure, whichever is greater, for four hours.  There shall be no decrease in pressure over the four hour test period.  Isolate equipment subject to damage from test pressure.  Make no test against a service valve or meter.  Isolate from the system existing piping and new or existing equipment that may be damaged by test pressure.  Test only new piping unless instructed otherwise.  Final connection between new and existing piping shall be tested at normal system operating pressures and monitored for leaks for three working days.  Verify that stress due to pressure at bottom of vertical runs does not exceed either 90 percent of specified minimum yield strength or 1.7 times "SE" value in Appendix-A of ASME B31.9, "Building Services Piping."
After hydrostatic test pressure has been applied, examine piping, joints, and connections for leakage throughout the testing period.  Eliminate leaks by tightening, repairing, or replacing components as appropriate, and repeat hydrostatic test until there are no leaks.
Prepare a written report of testing.
CLEANING
Inspect finish of exposed, hydronic piping, including outlets, valves, specialties, and devices, after installation is complete.  Remove burrs, dirt, and debris.  Repair damaged finishes including chips, scratches, and abrasions.
Clean and flush hydronic piping. 
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