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SECTION 23 21 30 – Hydronic Specialties 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 

A. Perform all Work required to provide and install air vents, pressure gauges, thermometers, strainers, air separators, expansion tanks, relief valves, water flow measuring and balancing systems, and water flow integrating meters as indicated by the Contract Documents with supplementary items necessary for their proper installation and operation.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. ANSI/ASME Boilers and Pressure Vessel Code, Section VIII, Division 1 Design and Fabrication of Pressure Vessels.

1.04 QUALITY ASSURANCE 
A. Manufacturer: For each product specified, provide components by the same manufacturer throughout.

1.05 SUBMITTALS 
A. Product Data: 
1. Submit Shop Drawings and product data, including component sizes, rough-in requirements, service sizes, and finishes.

2. Submit manufacturer's installation instructions.

1.06 EXTRA MATERIALS 
A. Provide the Owner with one differential pressure meter kit from the installed balancing valve manufacturer for use with circuit balancing valves installed within this project. Kit shall include meter, hoses, connection accessories, circular slide rule, 
carrying case and valve manufacturer’s curve charts.  If the contractors scope of the project is a renovation in an existing building and the balance valves match existing manufacturer and models the contractor shall inquire with Owners if a meter kit is required.
PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
2.02 Manufacturers
A. Expansion Tanks:  Bell & Gossett, Taco, C. Adamson, Woods.
B. Automatic Air Vents:  Armstrong.

C. Air Separators:  Bell & Gossett, Taco, P. Wood, Armstrong.

D. Water Relief Valves:  Keckley, Watts, Bell & Gossett.
E. Circuit Balancing Valves:  Armstrong, 

F. Coil Package Valve Sets: Nexus,  
G. Integrating Flowmeters:  Panametrics, Balance Master, Controlotron, EMCO.

H. Pressure Gauges:  Ashcroft, Dwyer, Weksler, Marsh Instrument, H.O. Trerice, Moeller Instrument Co, Weiss.

I. Thermometers:  Ashcroft, Dwyer, Marsh Instrument, Weksler, Moeller Instrument, H.O. Trerice, Weiss, Controlotron Corporation.

J. Pump Suction Fittings:  Bell and Gossett, Taco, Victaulic.

K. Strainers:  Keckley, Mueller, Muessco, Strainers, Inc., Grinnell, Victaulic.
2.03 EXPANSION TANKS

A. Tank Construction:  Closed, welded steel, tested and stamped in accordance with Section VIII, Division 1, of ANSI/ASME Boiler and Pressure Vessel Code, 125 psig rating. Clean, prime coat, and supply with steel support saddles.  Supply with renewable heavy duty butyl rubber bladder.  Construct tank with tappings for installation of accessories.

B. Provide with quick connect air charging valve connection (standard tire valve) tank drain.

C. Provide automatic cold water fill assembly complete with pressure relief valve, pressure reducing valve and valved bypass.
D. Set expansion tank pressure relief valve and pressure reducing valve at pressures indicated on Drawings.

E. Tank dimensions are as scheduled on Drawings.

2.04 AUTOMATIC AIR VENTS

A. Provide air vents at the highest points of the hydraulic piping systems and on the uppermost connections to all hydraulic coils; 125 psig pressure rating.  Provide shutoff valves to facilitate maintenance of air vents.

B. Locate all air vents and their discharge lines in accessible locations, preferably clustered.

C. Route discharge lines to nearest floor drain without air traps.

2.05 AIR SEPARATORS

A. Steel tank, flanged inlet and outlet connections, separate top fittings for make-up line connection, automatic air vent, and bottom connection for blow-down and cleaning.  ASME construction and stamped for 125 psig design pressure.

B. Provide stainless steel strainer with 3/16 inch diameter perforations and total free area of not less than five (5) times the cross sectional area of the connecting pipe. 

C. Units shall be full line size.

2.06 WATER RELIEF VALVES

A. Pressure relief valves installed for the protection of the water circulating circuits shall be single seated diaphragm and spring type valve with screwed connections, similar to Watts No. 174A.

B. ¾ inch size of bronze construction with bronze seat, composition shut‑off disc, and rubber diaphragm.

2.07 Coil Circuit Balancing Valves

A. Install in chilled and hot water piping systems and elsewhere where shown on Drawings per manufacturer’s recommendation and installation instructions.  Balance valves shall be rated to operate and perform their intended design function at the system’s operating temperature and maximum design pressure.  The valve body shall be a wye pattern, globe-style, and provide two pressure/temperature metering ports (PT Ports), and digital handwheel.  Balancing valve handle shall have a integral memory stop for locking the valve position after the system is balanced.
B. Valves may also be furnished with precision machined venturi built into the valve body to provide highly accurate flow measurement and flow balancing. The venturi shall have two, 1/4" threaded brass metering ports and gasketed caps located on the inlet side of the valve.  

2.08 Coil PaCKAGE Valve sets
A. Install per manufacturers recommendations and instructions on hot water terminal coils with automatic flow control Valves from ½ inch thru 2 inch: valve bodies shall be manufactured from brass ASTM B 283 capable of working at a maximum temperature of 370 F. at a pressure of 600 psi.  The valve body is a Y type with cartridge set capable of working and maintaining flow rate at a differential pressure range between 2 to 45 psi.  
B. Valves shall be furnished with precision machined cartridge orifice to provide automatic flow balancing. The valve shall have a blow down valve to clear fine particulate from the cartridge, and two, 1/4" threaded brass ports located on the inlet side of the valve use to acquire a differential pressure measurement. The ports shall have caps with O-ring seals. 

C. In lieu of automatic flow control valves, Tour and Anderson STAP differential pressure controllers may be installed in conjunction with preset standard TA valves and coil components. Supply side coil package shall including a ball valve Y strainer combo with PT port, union, and blow down. Return side coil package shall include a union port fitting with PT port, manual air vent, union, and male threaded tail piece as well as the TA balancing valve. STAP shall be installed per manufacturer’s recommendations and at the locations shown on drawings with a partner TA valve adjacent on the supply line for capillary connection.
2.09 INTEGRATING FLOWMETERS

A. General:

1. Install in main building chilled and hot water piping systems and elsewhere as shown on the Drawings.

2. Integrating flowmeters must have the following characteristics:

a. Uses the transit-time principle of ultrasonic flow metering.

b. Flow sensors that are portable, clamp-on type and that do not come in contact with the fluid or protrude into the flow path.

3. Flow element shall be installed in a straight run of pipe in accordance to manufacturer’s guidelines for the specific installation in order to maintain rated accuracy.

B. Flow Stations:

1. Flow stations shall consist of dual flow sensors and carriers mounted in the transverse arrangement with laminated or metal identification tag on chain giving pipe size, meter series, and station identification.

2. Maximum fluid operating ranges:

a. Pressure:  0 to 150 psig.
b. Temperature:  32 degrees F to 250 degrees F.
3. Flow stations shall be of steel construction.

C. Flow Meter:

1. Provide a hand-held, portable meter that instantaneously displays flow and/or changes in flow by means of a high-visibility, integral, backlit LCD, dual channel (one for chilled water, the other for steam condensate or hot water as noted on Drawings) that displays instantaneous flow rate in GPM and total gallons.  Charts and tables are not acceptable.

2. Each channel shall have dual outputs for each of the displayed values.  Outputs shall be 4– 20 mA and TTL pulse rate, each proportional to display values.

3. Meter shall have positive zero flow indication.

4. Meter shall be complete with adequate lengths of flow cables attached to sensors, with installation and operating instructions.

5. Meter shall be capable of interfacing with and delivering a signal to the building automation system.

2.010  FLEXIBLE HOSE

A. Furnish and install Amber-Booth Metalflex flexible hose connectors or accepted substitution.  Hose and braid shall be bronze and male fittings shall be steel.

B. Install connector in a straight line without offset.  Piping shall be supported so that connector does not carry pipe load.

C. Install in line without twisting connector.

D. For pipe sizes ½ inch to 2 inches only.  Model BR-SM.

2.011 PRESSURE GAUGES

A. Application:  Provide pressure gauges as indicated on Drawings; 4-½ inch face diameter with 0.5 percent accuracy of full span, Grade 2A, ANSI B40.1.

B. Gauge Ranges:

1. Provide 0 - 160 psi gauges for 150 psi chilled/hot water service.

2. Provide 0 – 300 psi gauges for 300 psi, chilled/hot water service.

3. Provide 0 - 200 psi gauges for domestic cold water service.

4. Provide 0 – 150 psi gauges for condenser water and generator cooling water service.

5. Provide liquid glycerin filled compound pressure gauges with a graduation ratio of 30 psi to 30 inches of mercury across basket strainer at suction of condensing water pump.

C. For each gauge, provide bronze gauge lock and globe type bleed valve:

1. Similar to Jenkins 750, Crane 362E, Stockham B-66, Powell 120 or accepted substitution of the pressure rating for the system installed.

2.012 THERMOMETERS

A. Placement:  Provide, where shown on Drawings and as indicated below, thermometers of suitable range for the service required.  Provide thermometers on the inlet and outlet sides of all coils, heat exchangers, and heat generators.

B. Furnish thermometers for services in the following ranges and divisions with English scales:

1. Domestic hot water:

a. Range:  30 to 200 degrees F.

b. Division:  1 degrees F.

2. Heating hot water and generator cooling water:

a. Range:  30 to 240 degrees F.

b. Division:  2 degrees F.

3. Chilled water:

a. Range:  0 to 100 degrees F.

b. Division:  1 degrees F.

4. Condenser water:

a. Range:  0 to 120 degrees F.

b. Division:  1 degrees F.

C. Sockets:  Provide thermometer sockets at all thermometer locations.   Provide thermometer sockets only, fitted with plug and chain and conforming to the requirements specified for thermometers.  Install all sockets vertical or at a 45-degree vertical angle to permit filling with conducting liquid for tests. 

D. Construction:  Provide thermometers that are 9 inches long with an etched glass enclosed scale of 2-degree increments, a cast aluminum case, and red reading mercury.  Furnish an adjustable, angle-type scale with a swivel nut connection into ¾-inch brass separable sockets. Use a 3-1/2 inch stem length for all pipe sizes up through 8 inches, a 6-inch stem length for 10 inch pipe size, and a 9-inch stem length for pipe sizes larger than 10 inches.

E. Extensions:  Where thermometers are installed in insulated lines, use extension-neck separable sockets.   

F. Remote Thermostats:  Furnish remote bulb thermometers where specified and shown.  Provide thermometers with corrosion-resistant movements set in cast aluminum cases with black enamel finish.

1. Furnish dials 4-½ inches in diameter, with black numbers on white dials.

2. Use copper capillary tubing protected by a spiral or double-braided bronze armor.
2.013 PUMP SUCTION FITTINGS

A. Fitting:  Angle pattern, cast iron body, flanged for over 2 inches, rated for 125 psig working pressure with inlet vanes, cylinder strainer with 3/16-inch diameter openings, disposable fine mesh strainer to fit over cylinder strainer, and permanent magnet located in flow stream and removable for cleaning.

B. Accessories:  Adjustable foot support, blowdown tapping in bottom, gauge tapping inside.

C. Provide mated flanges at all pump suctions.

2.014 STRAINERS

A. 2 inches and smaller:  Screwed brass or iron body, Y pattern with 1/32 inch stainless steel perforated screen. 150 psi or 300 psi pressure rating to match system pressure.

B. 2-1/2 inches to 4 inches:  Flanged iron body, Y pattern with 3/64 inch stainless steel perforated screen. 150 psi or 300 psi pressure rating to match system pressure.

C. Over 4 inches:  Flanged iron body, basket pattern with 1/8 inch stainless steel perforated screen.  150 psi or 300 psi pressure rating to match system pressure.

PART 3 -  EXECUTION 

3.01 preparation

A. Flush and clean expansion tanks prior to delivery to the Project Site, and keep sealed during construction.

3.02 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations.
C. Support expansion tanks from building structure in accordance with manufacturer's instructions.

D. Provide automatic air vents at system high points and as indicated.

E. Provide manual air vents at entrance to all heating hot water coils, with a "cane" shaped discharge tube, positioned to permit draining to a portable receptacle.

F. For automatic air vents in above-ceiling spaces or other concealed locations, extend vent tubing to nearest drain.

G. Provide air separator on suction side of system circulation pump and connect as shown on Drawings.

H. Provide valved drain and hose connection on strainer blow down connection.

I. Provide pump suction fitting on suction side of base mounted centrifugal pumps.  Remove temporary strainers after cleaning systems.  Clean all permanent strainers after circulating systems for a minimum of 48 hours at full capacity. 

J. Support pump fittings with floor mounted pipe and flange supports.

K. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers, and expansion tanks.

L. Select system relief valve capacity so that capacity is greater than make‑up pressure reducing valve capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.

M. Pipe relief valve outlet to nearest floor drain.

N. Where one line vents several relief valves, make cross sectional area equal to sum of individual vent areas.

O. Install all pressure gauges so that they are easily readable.  

P. Provide glycerin-filled compound pressure gauge upstream and downstream of each strainer.

Q. Provide liquid glycerin-filled gauges across all pumps and air compressors of ranges indicated above.  This does not include control air compressor.  

R. Pressure gauges need not be furnished across in-the-line circulators.  Where air compressors and receivers are for control air only, standard 2-inch instrument gauges will be acceptable.  Equip stem gauges with coil siphons.
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