SECTION 23 05 19
HYDRONIC SPECIALTIES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Air elimination valves

B. Air separators

C. Automatic air vents

D. Combination check, balancing, and shut-off valves

E. Combination pump inlet and strainer fitting

F. 
G. Escutcheons

H. Expansion tanks

I. Flow fittings

J. Flow switches

K. Manual air vents

L. Relief valves

M. Solenoid valves

N. Strainers

O. Unions and flanges

P. Water detection

Q. Self-contained control valves

R. Flexible pipe/pump connectors

S. Flexible expansion loops

T. Expansion joints

U. Pipe alignment guides

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 22 05 19:  Gauges and Thermometers

C. Section 23 05 16:  Hydronic Piping

D. Section 23 21 23:  HVAC Pumps

E. Section 23 09 00:  Building Control Systems

1.3 REFERENCE STANDARDS

A. AGA (American Gas Association).

B. ASME (The American Society of Mechanical Engineers).

1.4 SUBMITTALS

A. Submit shop drawings on all equipment provided under this section.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Air separators: Bell & Gossett, Taco, Thrush/Amtrol, Armstrong, John Wood or approved equal.

B. Automatic air vents: Thrush/Amtrol, Braukmann, Armstrong, Taco, Hoffman Specialty, Bell & Gossett or approved equal.

C. Combination check, balancing, and shut-off valves: Bell & Gossett, Meuller, Taco, Armstrong, Victaulic or approved equal.

D. Combination pump inlet and strainer fitting: Bell & Gossett, Meuller, Taco, Thrush/Amtrol, Armstrong, Victaulic or approved equal.

E. Electric heat tracing: Chromalox, Dekoron, Raychem or approved equal.

F. Escutcheons: Bridgeport, Dearborn Brass, Grinnell or approved equal.

G. Expansion tanks: Bell & Gossett, Taco, Thrush/Amtrol, Armstrong, John Wood, Wessels or approved equal.

H. Flow fittings: Gerand Engineering, Bell & Gossett, Hyspan (Barco), Nibco/Hattersley, Presco, Victaulic/T&A, Flow Design Inc. or approved equal.

I. Flow switches: McDonnell and Miller or approved equal.

J. Relief valves: Bell & Gossett, Watts, Wilkins or approved equal.

K. Solenoid valves: Automatic Switch Company, ITT General Controls.

L. Strainers: Armstrong, Victaulic, Dunham-Bush, Hayward, Metra-Flex, Mueller, Sarco, Watts, Hoffman Specialty or approved equal.

M. Unions, Dieletric: EPCO or approved equal.

N. Self-contained control valves: DanFoss, Honeywell-Braukman, Taco, Tour & Anderson.

O. Flexible connectors: Hyspan, Mason Industries, Metra-Flex or approved equal.

P. Flexible expansion loops: Mason Industries, Metra-Flex or approved equal.
Q. Expansion joints: Hyspan, Mason Industries, Metra-Flex or approved equal.

R. Pipe alignment guides: Hyspan or approved equal.

2.2 AUTOMATIC AIR VENTS

A. Equal to Thrush/Amtrol automatic air eliminators, float type, pilot operated.

2.3 AIR SEPARATORS

A. Equal to Bell & Gossett Roll-Airtrol, with strainer, of sizes as shown on drawings.

2.4 COMBINATION CHECK, BALANCING, AND SHUT-OFF VALVES

A. Equal to Bell & Gossett "Triple Duty" valve designed to act as non-slam check valve, throttling valve, shut off valve, and calibrated flow measurement device. Valves shall seal tightly for positive shut-off.

B. Valves 1-1/2 inch and smaller shall have threaded connections. Valves 2 inches and larger shall have 125 psig flanged connections.

C. Valves rated for a maximum working pressure of 175 psig at 250( F. Valves shall be fitted with EPDM seat, replaceable bronze disc, stainless steel stem on valves 2 inches and over, brass stem on valves under 2 inches, and chatter-preventing spring. The valve shall be capable of being repacked under full operating pressure.

D. Each valve shall be equipped with connections for a portable flow meter.

E. Grooved End Triple Service Valve Assembly: 300 psig CWP maximum working pressure, consisting of a ductile iron body butterfly valve with elastomer encapsulated ductile iron disc and memory stop feature, and a ductile iron body, non-slam check valve with venturi like taps, assembled with couplings of the same manufacturer (style to be determined by system requirements).

2.5 COMBINATION PUMP INLET AND STRAINER FITTING

A. Angle type suction diffuser with flanged cast iron or grooved ductile iron body, stainless steel or cast iron vanes and removable brass or stainless steel strainer.

B. Provide on suction side of base mounted pumps.

C. In lieu of a suction diffuser, a strainer and a straight section of pipe may be provided at the pump suction. The straight pipe shall have a minimum length of five pipe diameters.

2.6 
A. 
B. 
2.7 ESCUTCHEONS

A. Solid or split style escutcheon flanges and plates shall be chrome plated and sized to fit snugly around the pipe and conceal the floor or wall opening.

B. Provide deep pattern escutcheons where required.

2.8 EXPANSION TANKS

A. ASME constructed and labeled, with gauge glass with isolating valves, drain cock and airtrol fitting. Refer to drawings for sizes.

B. Equal to Thrush/Amtrol diaphragm type pre-pressurized expansion tanks welded steel construction, tested and stamped by ASME for working pressure of 125 psig and pre-charged to the minimum operating pressure. Refer to drawings for size of tanks. Diaphragm shall be field replaceable.

2.9 FLOW FITTINGS

A. Equal to Gerand Engineering Company, venturis and indicators, together with balancing valve, where shown. Units shall be complete with meter fittings and metal identification tags. Install Balvalve-Indicators for flows less than 7 gpm, consisting of ball valve with locking device, calibrated orifice with disconnects and metal tag. Install venturis where flow is greater than 7 gpm, screwed ends for sizes 2 inch and smaller and butt weld or grooved ends for 2-1/2 inches and larger. Fasten a chained metal tag to each flow fitting showing location, size, gpm and meter reading for gpm specified. Sizes shall be at mid-scale reading.

B. Furnish a portable [0 - 50] [0 - 100] inch differential pressure meter for balancing. Meter shall be equal to Gerand Engineering Company, Model [M-50] [M-100], complete with 6 inch dial, steel case, 10 foot meter hoses with disconnect ends, purge valves, blowdown hoses and operating instruction sheet. Meter assembly shall be rated for 250 psig and 250(F.

2.10 FLOW SWITCHES

A. Equal to McDonnell and Miller Model FS4-3, Underwriter's Listed, rated for 150 psig and 300(F. [one] [two], single-pole double-throw switches, brass and monel wetted parts, adjustable to individual flow requirements.

2.11 MANUAL AIR VENTS

A. 1/4 inch ball valves complying with Section 23 05 23 Valves.

2.12 RELIEF VALVES

A. Combination Pressure-Temperature Valves: Equal to Watts Type 40 or larger as required, ASME tested and rated, with test lever and extension thermostat, temperature relief at 210(F. and pressure relief at 125 psig, unless noted otherwise.

B. Pressure Relief Valves: Equal to Watts Type 174A or 740, ASME rated, with test lever, bronze bodies, selected for a relief pressure applicable with the installation.

2.13 SOLENOID VALVES

A. Equal to ASCO Series 8210. Unless noted otherwise, solenoid valves shall be direct acting, two-way, manual operators, normally closed, with general purpose solenoid enclosure and stainless steel internal parts.

2.14 STRAINERS

A. Strainers shall be Y-pattern type, cast iron, ductile iron, or semi-steel (bronze when installed on copper or brass pipe), pressure rated for intended service. Strainers shall have removable stainless steel screen and gasketed machined flanged cap or coupled covers. Strainers shall be screwed for sizes 2 inch and smaller and grooved or flanged for 2-1/2 inch and larger. Strainers to have a minimum effective straining ratio of 3 to 1.

B. Screens in strainers serving chilled water cooling and hot water heating systems shall have openings 1/8 inch diameter.

C. Screens in strainers serving condenser water systems shall have openings 3/16 inch diameter.

D. Strainers shall have a threaded blowdown opening, with full size nipple, ball valve and cap.

2.15 UNIONS AND FLANGES

A. For systems with pressures less than 150 psig, use 150 pound malleable iron ground joint unions, ANSI B16.39, in steel piping 2 inch and smaller. For the same piping 2-1/2 inch and larger, use cast iron flanges, Class 125.

B. For systems with pressures 150 - 300 psig, use 300 pound malleable iron ground joint unions in steel piping 2 inch and smaller. For same piping 2-1/2 inch and larger, use cast iron flanges, Class 250.

C. Where grooved joint systems are utilized, unions are not required.  Grooved joint couplings shall serve as unions.

D. Provide gaskets and bolts for flanges, as required for the temperature and pressure of the piping system.

E. Dielectric Connections:

1. Equal to EPCO, forged steel couplings or unions, rated for 250 psig and 210o F., with all meeting surfaces isolated by gasketing.

2. Equal to Victaulic, carbon steel or ductile iron zinc electroplated waterways, rated for 300 psig and 230(F, with LTHS high temperature stabilized polyolefin polymer liner.

2.16 
A. 
B. 
C. 
1. 
2.17 FLEXIBLE CONNECTORS

A. Provide flexible piping connectors at the following locations or where indicated on drawings.

1. Vibration isolation.

2. Misalignment compensation.

B. For steel piping application use Hyspan Series 4500 with an inner hose of annular corrugated stainless steel, an exterior sleeve of braided stainless steel, a pressure rating of 150 pounds per square inch gauge, joints for 2 inch diameter and larger shall be flanged and for smaller than 2-inch diameter shall be threaded with unions.  Size shall be same size as piping connected to.

C. For copper piping application use Hyspan Series 4500 with an inner hose of bronze, an exterior sleeve of braided bronze, a pressure rating of 150 pounds per square inch gauge, joints shall be threaded with unions or soldered as specified for pipe joints.  Size shall be same size as piping connected to.

2.18 FLEXIBLE EXPANSION LOOPS

A. Provide flexible piping connectors at the following locations or where indicated on drawings.

1. Seismic joint.

2. Building expansion joint.

3. Building construction joint.

B. Expansion joints shall be of the braided stainless steel type. Joints to consist of two flexible sections of hose and braid, two 30º elbows, and a 60º return. Flexible hose section to be stainless steel, close pitch, annular corrugated hose with a braided outer covering of stainless steel. End connections to match mating piping. The overall length shall allow for a minimum of ±4” movement in any direction. Expansion joints shall be equal to Mason Industries model “VFL” for flanged, “VCPS” for copper, “VMN” for male thread, “VGN” for grooved.

2.19 FLEXIBLE PUMP CONNECTORS – BELLOWS TYPE

A. Provide flexible pump connectors at all pumps or where indicated on drawings, equal to Hyspan Series 5500.  Units to include three (3) restraining rods; laminated (Multi-Ply) 321 stainless steel bellows; stainless steel liners; continuous stainless steel surface with 150 pound carbon steel plate flanges (minimum 3/4 inch thickness); chatterproof tie rod spacers.

2.20 EXPANSION JOINTS

A. For steel piping 3 inch and smaller, provide stainless steel bellows type expansion joints at locations indicated on drawings.  Units to be Hyspan Series 1500 or equal with a pressure rating of 150 pounds per square inch gauge and 750 degrees F., maximum compression as indicated on drawing schedule, joint as specified for pipe joints, size shall be same size as piping.

B. For steel piping larger than 3 inch, provide externally pressurized guided stainless steel bellows type expansion joints at locations indicated on drawings.  Units to be Hyspan Series 3500 or equal with a pressure rating of 300 pounds per square inch gauge and 750 degrees F., maximum compression as indicated on drawing schedule, flanged joints, size shall be same size as piping.

C. For copper or steel piping 4 inches and smaller located above ceilings, provide expansion joints with 2-ply bronze bellows.  Units to be Hyspan Series 8500 or equal.  Units shall be totally enclosed, externally pressurized bellows protected by wall shroud and isolated from flow impediment by internal sleeve; packless all welded and silicon brazed construction; internal guide ring; integral guides; externally pressurized 2-ply bellows (brazed construction for copper pipe units).

1. Rated working pressure for copper piping 100 pounds per square inch gauge 500 degrees F and for steel piping 175 pounds per square inch gauge 750 degrees.

2. Joints to be soldered or threaded up to 2 inch, flanged over 2 inch and size shall be same size as piping.

2.21 PIPE ALIGNMENT GUIDES

A. Provide pipe alignment guides equal to Hyspan Series 9500.  Guides to be pressed steel joined together by fusion welding with a protective black lacquer paint finish.

PART 3 - EXECUTION

3.1 INSTALLATION OF SPECIALTY DEVICES

A. Install items in accordance with manufacturer's recommendations.

3.2 AUTOMATIC AIR VENTS

A. Install automatic air vents where necessary for proper venting of the system, in piping to diaphragm expansion tanks, or where shown on drawings. Pipe discharge to floor drain.

3.3 ELECTRIC HEAT TRACING

A. 
B. Use component kits provided by manufacturer to satisfy code requirements on grounding, control and marking and to ensure that installation instructions of the manufacturer are followed.

C. Test each circuit both prior to and after thermal insulation is installed.

3.4 ESCUTCHEONS

A. Provide escutcheons in finished rooms where piping penetrates walls, floors or ceilings.

3.5 FLOW SWITCHES

A. Install flow switches upright in horizontal run of piping and at least five pipe diameters from any valves, elbows, or other restrictions.

3.6 MANUAL AIR VENTS

A. Where large air quantities can accumulate, provide enlarged air collection standpipes.

B. Where necessary, extend 1/8 inch copper tubing from the air chamber to an accessible location, terminating with a ball valve.

C. On pipes 2 inch and larger, use 1/4 inch ball valve, as specified in Section 23 05 23, for manual air vents.

3.7 RELIEF VALVES

A. Extend full size piping from discharge opening of relief valve to a point 12 inches above the floor. Run discharge to a floor drain if there is one within 20 feet of the relief valve.

3.8 SOLENOID VALVES

A. Provide a strainer and ball valve ahead of each solenoid valve. Install shock absorber in piping containing solenoid valve.

3.9 STRAINERS

A. Provide strainers ahead of temperature control valves, steam traps, pumps and elsewhere as shown on drawings or otherwise noted.

3.10 UNIONS AND FLANGES

A. Provide flanged, grooved joint couplings or screwed unions in connections to equipment and where shown on drawings.

3.11 
A. 
1. 
2. 
3. 
4. 
3.12 
A. 
3.13 FLEXIBLE CONNECTORS

A. Provide flexible pipe connectors on pipes connected to vibration isolated equipment including pumps and where shown. Do not allow weight of piping to be carried by the pump connector.

B. Install devices in accordance with manufacturer’s recommendations.

3.14 FLEXIBLE EXPANSION LOOPS

A. Provide piping passing through seismic, expansion, and construction joints. Anchor piping on both sides of joint so that building movement will not cause structural stress on piping supports.

B. Install devices in accordance with manufacturer’s recommendations.
3.15 EXPANSION JOINTS AND COMPENSATORS

A. Install devices in accordance with manufacturer’s recommendations.

3.16 PIPE ALIGNMENT GUIDES

A. Install guides as shown on drawings and where recommended by expansion joint manufacturer.

B. Rigidly anchor pipe to building structure where necessary. Provide pipe guides so that movement takes place along axis of pipe only.
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