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SECTION 23 21 00 – HYDRONIC PIPING
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
WORK INCLUDED
Pipe and Pipe Fittings
Valves
Heating Water Piping System
Glycol Water Piping System
Chilled Water Piping System
Condenser Water Piping System
SCOPE OF WORK
Furnish and install all labor, materials, equipment, tools and services and perform all operations required in connection with, or properly incidental to, the construction of complete HVAC piping and accessories systems as indicated on the Drawings, reasonably implied therefrom, or as specified herein unless specifically excluded.
RELATED WORK
Section 08 31 13 ‑ Access Doors
Section 09 91 00 ‑ Painting
Section 23 20 10. ‑ Piping, Valves and Fittings
Section 21 05 48. ‑ Vibration Isolation
Section 23 07 19. ‑ Piping Insulation
Section 23 06 20.13. ‑ Hydronic Specialties
REFERENCES
ANSI/ASME ‑ Boiler and Pressure Vessel Code
ANSI/ASME Sec 9 ‑ Welding and Brazing Qualifications
ANSI/ASME B16.3 ‑ Malleable Iron Threaded Fittings Class 150 and 300
ANSI/ASME B16.23 ‑ Cast Copper Alloy Solder Joint Drainage Fittings ‑ DWV
ANSI/ASME B16.29 ‑ Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings ‑ DWV
ANSI/ASME B31.9 ‑ Building Services Piping
ANSI/AWS A5.8 ‑ Brazing Filler Metal
ANSI/AWS D1.1 ‑ Structural Welding Code
ASTM A135 ‑ Pipe, Steel, Black and Hot‑Dipped Zinc Coated, Welded and Seamless
ASTM A234 ‑ Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures
ASTM B32 ‑ Solder Metal
ASTM B88 ‑ Seamless Copper Water Tube
ASTM D1785 ‑ Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120
ASTM D2235 ‑ Solvent Cement for Acrylonitrile‑Butadiene‑Styrene (ABS) Plastic Pipe and Fittings
ASTM D2241 ‑ Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR‑PR)
REGULATORY REQUIREMENTS
Conform to ANSI/ASME B31.9
[bookmark: _Hlk116888533]QUALITY ASSURANCE
Valves: Manufacturer's name and pressure rating marked on valve body.
Welding Materials and Procedures: Conform to ANSI/ASME SEC. 9, and applicable state labor regulations.
Welders Certification: In accordance with ANSI/AWS D1.1. Submit welder’s certifications prior to any shop or field fabrication.  Welder’s certifications shall be current within six months of submission.
SUBMITTALS
Submit product data under provisions of Section 23 00 00.
Include data on pipe materials, pipe fittings, valves, and accessories.
Include welder's certification of compliance with ANSI/AWS D1.1.
Contractor to provide cleaning and flushing plan consisting of the following:
Markup of plans indicating which sections are to be flushed at a time, the location of flushing bypasses and pump connections, and the anticipated velocity at each section of pipe.
Performance data on pump to be used for flushing
DELIVERY, STORAGE, AND HANDLING
Deliver products to site under provisions of Section 23 00 00.
Store and protect products under provisions of Section 23 00 00.
Deliver and store valves in shipping containers with labeling in place.
PRODUCTS
WALL, FLOOR AND CEILING PLATES:
See Section 23 05 29.
SLEEVES, INSERTS, AND FASTENINGS:
See Section 23 05 29.
HIGH TEMPERATURE HOT WATER (HTHW) SYSTEM: 
Piping shall be Schedule 80 seamless black steel pipe, Grade A or Grade B, and to ANSI B36.10 dimensional standards.  Installation shall be all welded construction.
Weld fittings shall be 300 PSIG rated conforming to ASTM Specification A234 and ANSI Standard B16.9‑1964 as manufactured by Anvil, Ladish or domestically manufactured equal.
Flanges shall be forged steel weld neck welding flange conforming to ASTM A‑181 Grade I or II, 300 PSIG rating and ANSI Standard B16.5 as manufactured by Anvil, Hackney Ladish or domestically manufactured equal.
Gate valves shall be Powell Figure 1503 or 3003 or equal by Vogt with flanged ends, O.S. & Y., flexible wedge, forged or cast body, class 150 or 300.
Globe valves 2" and smaller shall be Powell Figure 3031 or equal by Vogt with flanged ends, O.S. & Y., bolted bonnet, cast or forged steel body, class 300.
Check valves shall be J Powell Figure 9061 or equal by Vogt, flanged ends, bolted cover, swing check, cast or forged steel body, class 900.
Strainers shall be Mueller No. 762 or approved equal, Y pattern, with flanged ends, bolted cover, perforated stainless steel screen for water service, blow off tapping, cast steel body, class 300.
All components used in the HTHW Piping System shall be rated for operation at the campus system conditions of 175 PSI and 450 degrees F.
UNDERGROUND PIPING (Including Chilled Water):
See Section 23 20 10.  
Piping: Type A or B Underground Piping.
Valves: Class 150.
Fittings: Class 150.
Strainers and suction diffusers: Class 150 - See Section 23 06 20.13.
Unions: Class 300.
Flanges: Weld neck Class 150.

CHILLED AND HEATING WATER PIPING ‑ ABOVE GROUND:
See Section 23 20 10 and 23 06 20.13.  
All piping shall be Standard Weight seamless black steel pipe.
All unions: Class 300.
Low Zone (0' to 150' elevation)
Fittings on piping 2‑1/2" and larger shall be standard weight butt welding type.  Flanges shall be 150# welding neck type.  Standard weight Weld‑O‑Lets, Thread‑O‑Lets, and shaped nipples may be used only when take‑off is 1/3 or less nominal size of main.  Bushings shall not be used.
Fittings on piping 2" and smaller shall be Class 150 black malleable iron screw fittings.  (Class 300 for unions.)
Valves and strainers: Class 150.
High Zone (150’ + elevation)
All fittings to be Class 300, welded construction.
Valves and strainers: Class 300.
CONDENSOR WATER:
See Section 23 20 10.  
Piping: Schedule 40 seamless black steel.
Valves: Class 150.
Fittings: Class 150.
Strainers and suction diffusers: Class 150 - See Section 23 06 20.13.
Unions: Class 300.
Flanges: Weld neck Class 150.
Piping 3” and smaller will be Type K hard drawn copper tubing with either solder joint fittings.
Equipment Drain Piping:
All factory fabricated or field erected air conditioning units with drain pans, all centrifugal water pumps and all other items or equipment or apparatus that require drains shall be connected with drain line run with adequate slope to a floor drain or other point of discharge as shown on the Drawings.  On A.C. units the drain line shall include a properly sized water‑sealed trap.
All drain piping shall be one inch (1") size minimum or larger as may be indicated on the Drawings.  Such piping shall be Type L hard copper tube.  The drain piping shall be assembled with adapter tees at each change in direction.  Install screw plugs in unused openings for access to rod and clean.

EXECUTION
PREPARATION
Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
Remove scale and dirt on inside and outside before assembly.
Prepare piping connections to equipment with flanges or unions.
After completion, fill, clean, and treat systems.  Refer to Section 22 13 16.UT
INSTALLATION
Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
Install piping to conserve building space, and not interfere with use of space and other work.
Group piping whenever practical at common elevations.
Provide clearance for installation of insulation, and access to valves and fittings.
Provide access where valves and fittings are not exposed. Coordinate size and location of access doors with Section 08 31 13
Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe level.
Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to weld area.
Prepare pipe, fittings, supports, and accessories for finish painting.  Refer to Section 09 91 00.
Install valves with stems upright or horizontal, not inverted.
FABRICATION OF PIPE:
All the various piping systems shall be made up straight and true and run at proper grades to permit proper flow of the contained material.  Lines shall also be graded for proper drainage.
Piping shall follow as closely as possible the routes shown on Drawings which take into consideration conditions to be met at the site.
Should any unforeseen conditions arise, lines shall be changed or rerouted as required after proper approval has been obtained.
All piping shall be installed with due regard to expansion and contraction and so as to prevent excessive strain and stress in the piping, in connections, and in equipment to which the lines are connected.
All piping shall be clean when it is installed.  Before installation it shall be checked, upended, swabbed, if necessary, and all rust or dirt from storage or from lying on the ground shall be removed.
Procedure for Assembling Other Joints:  Procedures for assembling joints in cast iron and copper lines have been set forth elsewhere in these Specifications.  For any special materials, consult the manufacturers for the recommended procedures in assembling the joints.

APPLICATION
Grooved mechanical couplings and fasteners may be used only in accessible locations and for pump fit-up assemblies, when approved by Owner in writing.
Install unions downstream of valves and at equipment or apparatus connections. Use dielectric unions for joining of dissimilar metals.
Install valves for shut‑off and to isolate equipment, part of systems, or vertical risers.
Install calibrated balancing valves for throttling, bypass, or manual flow control services.
Provide spring loaded check valves on discharge of condenser water pumps.
Use lug end butterfly valves to isolate equipment.
Provide 3/4 inch ball drain valves at main shut‑off valves, low points of piping, bases of vertical risers, and at equipment.  [Pipe to nearest drain.]
PIPE PRESSURE TESTS:
See Section 23 00 00 3.4.A
CLEANING AND FLUSHING OF WATER SYSTEMS
Water circulating systems shall be thoroughly cleaned before placing in operation to rid systems of rust, dirt, piping compound, mill scale, oil, grease, any and all other material foreign to water being circulated.
Extreme care shall be exercised during construction to prevent dirt and other foreign matter from entering the pipe or other parts of systems. Pipe stored on the project shall have open ends capped and equipment shall have openings fully protected. Before erection, each piece of pipe, fitting, or valve shall be visually examined and dirt removed.
At pipe end locations a temporary bypass will be installed. Bypass shall be same size as the supply and return pipe. Prior to flushing the distribution system, the Contractor shall install the temporary bypass and a temporary line size strainer between the supply and return pipes.  Contractor shall verify that the isolation valves are open.
After the temporary bypasses are installed, the Contractor shall provide and operate one pump which will cause a velocity of 10 feet per second in the branch and main piping. This pump will be provided with a shot chemical feeder and a strainer assembly. If the pump is electric driven, rather than engine driven, the Contractor shall provide all temporary electrical disconnects, wiring, fuses, and other electrical devices that are required for safe operation. The Contractor shall provide temporary meters for all branch piping and one for main piping if a permanent flow meter is not specified.
Circulation will be started using the temporary pump. A non-hazardous cleaning compound (Entec 324 or approved equal) shall be added using the shot feeder until the concentration level of 20 parts per million is reached.  Once 20 parts per million concentration is reached, circulation will be maintained for 48 hours.  After this period of time, the cleaning water shall be dumped to the sanitary sewer.
The bypass piping shall be removed and all piping reconnected to the equipment. The distribution system will then be refilled with city water and circulated with continual bleed and make-up until the water is certified clean by the water treatment consultant, and accepted by the Owner. At the completion of this step an inhibitor, compatible with the Campus utility line system, shall be introduced. All waste water shall be dumped into the sanitary sewer system.
After the system is certified as clean, the Contractor shall close the valves. During the flushing procedure, strainers shall be cleaned as often as necessary to remove debris and, in any event, all strainers shall be cleaned by physically removing the strainer screen from the body of the strainer at the end of flushing. Replace strainer basket and gasket. Contractor shall not flush through control valves, coils, etc. Contractor shall provide temporary bypasses at coils and spool pieces at control valves. Flush the coils individually wasting water to sanitary sewer. Connect coils and install control valves after flushing.
Test samples shall be taken at all bypass locations and all tests shall indicate that the entire system has reached a PH, conductivity, and chemical concentration level as approved   by the Owner to match present systems. Contractor shall purchase needed chemicals from Owner’s chemical treatment supplier.
Contractor shall provide a smaller assembly to clean and flush any miscellaneous piping that cannot be included in the initial system flush. All other criteria shall remain the same.
Contractor shall add inhibitor to the cleaning and flushing chemicals if, once the system is approved as clean, there is any delay in connecting the new system to the existing system. This is to prevent any corrosion after the new pipe is clean.
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