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SECTION 15510 ‑ HYDRONIC PIPING

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:

A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to this Section.

1.02 SUMMARY:

A.
This Section includes piping systems for hot water heating, chilled water cooling, condenser water, make‑up water for these systems, blow‑down drain lines, and condensate drain piping. Piping materials and equipment specified in this Section include pipes, fittings, and specialties, special duty valves, and hydronic specialties.

1.03 DEFINITIONS:

A.
Pipe sizes used in this Specification are Nominal Pipe Size (NPS).

1.04 SYSTEM DESCRIPTION:

A.
General:  The hydronic piping systems are the "water‑side" of an air‑and‑water heating and air conditioning system.  These systems are classified by ASHRAE as Low Water Temperature, Forced, Recirculating systems.

1.05 SUBMITTALS:

A.
Product Data:  Submit manufacturer's technical product data for each hydronic specialty and special duty valve specified.  Include rated capacities of selected models, weights (shipping, installed, and operating), furnished specialties and accessories, and installation instructions.  Furnish flow and pressure drop curves for diverting fittings and calibrated plug valves, based on manufacturer's testing.

B.
Shop Drawings:  Submit manufacturer's drawings detailing dimensions, weight loadings, required clearances, methods of assembly of components, and location and size of each field connection.

C.
Coordination Drawings: Provide 1/4" scale coordination drawings for all chiller yards, cooling towers, pump room, etc. Drawings are to include all major equipment, valves and accessories. Maintain updated drawings for record purposes at project completion.

D.
Maintenance Data:  For hydronic specialties and special duty valves, for inclusion in operating and maintenance manuals. 

E.
Quality Control Submittals:

1.
Welders' certificates certifying that welders comply with the quality requirements specified in Quality Assurance below.

2.
Certification of compliance with ASTM and ANSI manufacturing requirements for pipe, fittings, and specialties.

3.
Submit reports specified in Part 3 of this Section.

1.06 QUALITY ASSURANCE:

A.
Qualifications for Welding Processes and Operators:  ASME "Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing Qualification."

B.
ASME Compliance:  Fabricate and stamp air separators and compression tanks to comply with ASME Boiler and Pressure Vessel Code, Section VIII, Division 1.

1.07 MAINTENANCE:

A.
Maintenance Stock:  Furnish a sufficient quantity of chemical for initial system start‑up and for preventative maintenance for one year from Substantial Completion.

PART 2 ‑ PRODUCTS

2.01 PIPE AND TUBING MATERIALS:

A.
Copper Tubing:  ASTM B 88, Type L, drawn temper copper tubing with wrought copper fittings and solder joints 2" (50mm) and smaller, above ground, within building.  Use type K, annealed temper copper tubing for 2" (50mm) and smaller without joints, below ground within slabs.  Mechanical fittings (crimp or flair) are not permitted. 

B.
Steel Pipe:  ASTM A 53, Schedule 40, with threaded joints and fittings for 2" (50mm)and smaller, and with welded joints for 2 1/2" (65mm) and larger.  Use mechanical grooved end steel pipe and mechanical couplings and fittings for condenser water piping systems.

1.
End seals shall be factory applied, sealed to the jacket and the carrier pipe. End seals shall be certified as having passed a 20 foot head pressure test.     

2.02 FITTINGS:

A.
Steel Fittings:  ASTM A 234, seamless or welded, for welded joints.

B.
Grooved Mechanical Fittings:  ASTM A 106, steel fittings with grooves or shoulders designed to accept grooved end couplings, as manufactured by Victaulic Company of America or Grinnell.

C.
Grooved Mechanical Couplings:  Consist of ductile or malleable iron housing, a synthetic rubber gasket of a central cavity pressure‑responsive design;  with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings, as manufactured by Victaulic Company of America or Grinnell.

D.
Flexible Connectors:  Pipe size 1-1/2" (40mm) and smaller shall have flexible hose connectors consisting of a corrugated inner metal hose wrapped with a wire protective braid; hose and braid to be stainless steel. Pipe size 2" (50mm)and larger shall have rubber expansion joints of the single or double arch type, constructed of an EPDM molded rubber cover. Joints shall have flanges integral with the body. Each joint shall be furnished with ANSI 125# drilling and flanges and solid 3/8" (10mm) thick galvanized steel retaining rings. All units shall be suitable for working pressures up to 150 psig. Connector to be Style 1015 Maxi-Joint as manufactured by General Rubber Corporation or approved equal.

2.04 SPECIAL DUTY VALVES:

A.
Calibrated Plug Valves:  125 psig (860 kpa) water working pressure, 250oF (121°C) maximum operating temperature, bronze body, plug valve with calibrated orifice. Provide with connections for portable differential pressure meter with integral check valves and seals. Valve shall have integral pointer and calibrated scale to register degree of valve opening. Valves 2" (50mm) and smaller shall have threaded connections and 2-1/2"(65mm) valves shall have flanged connections. Acceptable manufacturers include Bell & Gossett ITT (Fluid Handling Div.), Taco, Inc., and Thrush Products, Inc.

B.
Pump Discharge Valves:  175 psig (1300 kpa) working pressure, 300oF (150°C) maximum operating temperature, cast-iron body, bronze disc and seat, stainless steel stem and spring, and "Teflon" packing. Valves shall have flanged connections and straight or angle pattern as indicated. Features shall include non-slam check valve with spring-loaded weighted disc, and calibrated adjustment feature to permit regulation of pump discharge flow and shutoff. Acceptable manufacturers include Amtrol,Inc., Armstrong Pumps, Inc., Bell & Gossett ITT (Fluid Handling Div.), and Taco, Inc.

C.
Triple Duty Valves:  175 psig (1300 kpa) working pressure, 300oF (150°C) mazimum operating temperature, cast-iron body, bronze disc and seat, stinless steel stem and spring, and "Teflon" packing. Valves shall have flanged connections and straight or angle pattern as indicated. Features shall include non-slam check valve with spring loaded weighted disc, and calibrated adjustment feature to permit regulation of pump discharge flow and shutoff. Acceptable manufacturers include Amtrol, Inc., Bell & Gossett ITT (Fluid Handling Div.), and Taco, Inc.

D.
Circuit Balancing Valves: Bronze body for valve sizes 1/2" (15mm) to 2" (50mm), ductile iron body for valve sizes 2-1/2" (65mm)  to 12" (300mm). Each valve shall be equipped with two 1/4" (8mm) metering ports with EPT check valves. Valves are modified, equal percentage globe valves with memory locks which provide three functions: flow measurement, flow balance and positive drip tight shutoff. Valves provided with multiturn adjustment (1440o min.). Armstrong CBV or approved equal.

2.05 HYDRONIC SPECIALTIES:

A.
Manual Air Vent:  Bronze body and nonferrous internal parts; 150 psig (1030 kpa) working pressure, 225oF (107°C)  operating temperature; manually operated with screwdriver or thumbscrew;  and having 1/8" (3mm) discharge connection and 1/2" (15mm) inlet connection.  Acceptable manufacturers include Armstrong Machine Works, Bell & Gossett ITT (Fluid Handling Div.), Hoffman Specialty ITT (Fluid Handling Div.), Crane Co., Metraflex Co., and Spirax Sarco.

B.
Automatic Air Vent:  Designed to vent automatically with float principle;  bronze body and nonferrous internal parts;  150 psig working pressure, 240oF (115°C) operating temperature;  and having 1/4" (8mm) discharge connection and 1/2" (15mm) inlet connection.  Acceptable manufacturers include Armstrong Machine Works, Bell & Gossett ITT (Fluid Handling Div.), Hoffman Specialty ITT (Fluid Handling Div.), and Spirax Sarco.

C.
Diaphragm‑Type Compression Tanks:  Size and number as indicated;  construct of welded carbon steel for 125 psig (860 kpa) working pressure, 375oF (190°C)  maximum operating temperature.  Separate air charge from system water to maintain design expansion capacity, by means of a flexible diaphragm securely sealed into tank. Provide taps for pressure gauge and air charging fitting, and drain fitting.  Support vertical tanks with steel legs or base;  support horizontal tanks with steel saddles.  Tank, with taps and supports, shall be constructed, tested, and labeled in accordance with ASME Pressure Vessel Code, Section VIII, Division 1.  Acceptable manufacturers include Amtrol, Inc., Armstrong Pumps, Inc., and Taco Inc. 

D.
Pump Suction Diffusers:  Cast‑iron body, with threaded connections for 2" (50mm) and smaller, flanged connections for 2‑1/2" (65mm) and larger;  175 psig (300 kpa) working pressure, 300oF (150°C)  maximum operating temperature.  Diffusers shall be complete with inlet vanes with minimum length of 2 1/2 (65mm) times pump suction diameter; cylinder strainer with 3/16" (5mm) diameter openings with total free area equal to or greater than five times cross‑sectional area of pump suction, designed to withstand pressure differential equal to pump shutoff head; disposable fine mesh strainer to fit over cylinder strainer; permanent magnet, located in flow stream, removable for cleaning; adjustable foot support, designed to carry weight of suction piping; and blowdown tapping in bottom, gauge tapping in side.  Acceptable manufacturers include Amtrol, Inc., Armstrong Pumps, Inc., and Bell & Gossett ITT (Fluid Handling Div.).

E.
Chemical Feeder:  Bypass type chemical feeders of five gallon capacity, welded steel construction;  125 psig (860 kpa) working pressure;  complete with fill funnel and inlet, outlet, and drain valves.  Chemicals shall be specially formulated to prevent accumulation of scale and corrosion in piping system and connected equipment, developed based on a water analysis of make‑up water.  Acceptable manufacturers include Culligan USA, Vulcan Laboratories (Subsidiary of Clow Corp.), and York-Shipley, Inc.

F.
Y‑Pattern Strainers:  Cast‑iron body (ASTM A 126, Class B), flanged ends for 2‑1/2" (65mm) and larger, threaded connections for 2" (50mm) and smaller, bolted cover, perforated Type 304 stainless steel basket, bottom drain connection;  125 psig (800 kpa) working pressure.  Acceptable manufacturers include, Amtrol Inc., Armstrong Pumps, Inc., Bell & Gossett (Fluid Handling Div.), and Taco, Inc.

G.
Air Separators:  Steel tank, with inlet and outlet connections and strainer removal connection.  The removable strainer shall be of stainless steel with 3/16" diameter perforations and a free area of not less than five times the cross sectional area of the connecting pipe.  Unit shall have separate top fittings for connection to system expansion tank and for air vent.  There shall be a bottom connection for blowdown cleaning.  Unit must be constructed in accordance with the ASME boiler and pressure vessel code and stamped 125 psig (860 kpa) design pressure.  Acceptable manufacturers include Amtrol, Inc., Armstrong Pumps, Inc., Bell & Gossett ITT (Fluid Handling Div.), and Taco, Inc.

H.
Flow Venturi:  Provide flow venturis equipped with quick connect valves to facilitate connecting of differential pressure meter to flow meter. Provide calibrated nameplate with flow meter detailing its flow range through range of differential head pressures.  Equip each readout valve with integral EPT check valve designed to minimize system fluid loss during monitoring process. Acceptable manufacturers include Presco Industries, Aeroquip-Gustin Bacon Division, P.S.E. Equipment Co., and Gerand Engineering Co.

PART 3 ‑ EXECUTION

3.01 PIPING INSTALLATIONS:

A.
So far as practical, install piping as indicated. Make reductions in pipe sizes using eccentric reducer fitting installed with the level side up.  Install branch connections to mains using tee fittings in main with take‑off out the bottom of the main, except for up‑feed risers which shall have take‑off out the top of the main line.

B.
Install unions in pipes 2" (50mm)and smaller, adjacent to each control valve, at final connections each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices.  Install flanges on valves, apparatus, and equipment having 2‑1/2" (65mm) and larger connections.

C.
Install flexible connectors at inlet and discharge connections to pumps (except inline pumps) and other vibration producing equipment.

D.
Anchor piping to ensure proper direction of expansion and contraction. 

E.
Underground preinsulated piping systems shall be buried in a trench not less than 2 feet (600mm) deeper than the top of the pipe and not less than 18" wider than combined O.D. of all piping systems. A minimum of 24" (600mm) of compacted backfill over the top of the jacket will meet an dH-20 highway loading. Provide thrust blocks at all changes of direction.  

3.02 JOINTS:

A.
Comply with recommended industry practice for preparation and assembly of soldered, threaded, and flanged joints.

B.
Comply with the procedures contained in the AWS "Brazing Manual" for brazed joints.

3.03 WELDING:

A.
Pipe welding shall comply with the provisions of the latest Revision of the Applicable Code, whether ASME Boiler Construction Code, ASA Code for Pressure Piping, or such state or local requirements as may supersede codes mentioned above.

3.04 VALVE APPLICATIONS:

A.
General Duty Valve Applications:  The Drawings indicate valve types to be used.  Where specific valve types are not indicated the following requirements apply:

1.
Shut‑off duty:  Use gate, ball, and butterfly valves

2.
Throttling duty:  Use globe valves

3.
Install shut‑off duty valves at each branch connection to supply mains, at supply connection to each piece of equipment, and elsewhere as indicated.

4.
Install throttling duty valves at each branch connection to return mains, at return connections to each piece of equipment, and elsewhere as indicated.


5.
Control:  Use globe valves.

B.
Install calibrated plug valves on the outlet of each heating or cooling element and elsewhere as required to faciletate system balancing.

C.
Install drain valves at low points in mains, risers, branch lines, and elsewhere as required for system drainage.

D.
Install check valves on each pump discharge and elsewhere as required to control flow direction.

E.
Install pump discharge valves with stem in upward position; allow clearance above stem for check mechanism removal.

F.
Install safety relief valves on all hydronic systems, and elsewhere as required by ASME Boiler and Pressure Vessel Code. Pipe discharge to floor without valves.  Comply with ASME Boiler and Pressure Vessel Code Section VIII, Division 1 for installation requirements.

E.
Install pressure reducing valves on inlet water line, and elsewhere as required to regulate system pressure.

3.05 HYDRONIC SPECIALTIES INSTALLATION:

A.
Install manual air vents at all high points in the system, at heat transfer coils, and elsewhere as required for system air venting.

B.
Install pump suction diffusers on end suction pump suction inlet; adjust foot support to carry weight of suction piping. Install diffusers to maintain minimum service clearance to service strainers. Install nipple and ball valve in blowdown connection.

C.
Install triple duty valves in horizontal or vertical position with stem in upward position.  Allow clearance above stem for check mechanism removal.

D.
Install shot‑type chemical feeders in hydronic system;  in upright position with top of funnel not more than forty‑eight inches (48") (1200mm) above floor.  Install feeder in bypass line, off main using globe valves on each side of feeder and in the main between bypass connections.  Pipe drain, with ball valve, to nearest equipment drain.

E.
Install diaphragm‑type compression tanks on floor. Vent and purge air from hydronic system; charge tank. 

3.06 FIELD QUALITY CONTROL:

A.
Preparation for testing:  Prepare hydronic piping in accordance with ASME B 31.9 and as follows:

1.
Leave joints including welds uninsulated and exposed for examination during the test.

2.
Provide temporary restraints for expansion joints which cannot sustain the reactions due to test pressure.  If temporary restraints are not practical, isolate expansion joints from testing.

3.
Flush system with clean water.  Clean strainers.

4.
Isolate equipment that is not to be subjected to the test pressure from the piping.  If a valve is used to isolate the equipment, its closure shall be capable of sealing against the test pressure without damage to the valve.  Flanged joints at which blinds are inserted to isolate equipment need not be tested.

5.
Install relief valve set at a pressure no more than 1/3 higher than the test pressure, to protect against damage by expansion of liquid or other source of overpressure during the test.

B.
Testing:  Test hydronic piping as follows:

1.
Use ambient temperature water as the testing medium, except where there is a risk of damage due to freezing.  Another liquid may be used if it is safe for workers and compatible with the piping system components.

2.
Use vents to release trapped air while filling the system.

3.
Examine system to see that equipment and parts that cannot withstand test pressures are properly isolated.  Examine test equipment to ensure that it is tight and that low pressure filling lines are disconnected.

4.
Subject piping system to a hydrostatic test pressure which at every point in the system is not less than 1.5 times the design pressure. The test pressure shall not exceed the maximum pressure for any vessel, pump, valve, or other component in the system under test.  Make a check to verify that the stress due to pressure at the bottom of vertical runs does not exceed either 90 percent of specified minimum yield strength, or 1.7 times the "SE" value in Appendix A of ASME B 31.9, Code For Pressure Piping, Building Services Piping.

5.
After the hydrostatic test pressure has been applied for at least ten minutes, examine piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components as appropriate, and repeat hydrostatic test until there are no leaks.

3.07 ADJUSTING AND CLEANING:

A.
Clean and flush hydronic piping systems.  Remove, clean, and replace strainer screens.  After cleaning and flushing hydronic piping system, but before balancing, remove disposable fine mesh strainers in pump suction diffusers.

B.
Mark calibrated name plates of pump discharge valves after hydronic system balancing has been completed, to permanently indicate final balanced position.

C.
Chemical Treatment:  Provide a water analysis prepared by the chemical treatment supplier to determine the type and level of chemicals required for prevention of scale and corrosion.  Perform initial treatment after completion of system testing.

D.
Installer shall remove and clean strainer after 24 hours operation and after 30 days operation.

E.
All uninsulated piping (such as condenser water piping) shall be completely cleaned and painted. Paint color shall be determined by the owner or his representative.

END OF SECTION 15510
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