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SECTION 23 22 10 – STEAM AND STEAM CONDENSATE SPECIALTIES
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
23 20 10 – Piping, Valves, and Fittings
Section 23 22 00 – Steam and Steam Condensate Piping
WORK INCLUDED
Steam Traps
Flash Tanks
Condensate Return Pumping Units
Steam Pressure Reducing Valves
Steam Relief Valves
Steam Safety Valve Discharge Elbows
Steam Muffler Attachments
Steam Pipe Anchors
Steam Pipe Guides
Drip Traps
Sediment Strainers
Gauges and Gauge Connections
Thermometer and Thermometer Wells
Steam Integrating (Condensate) Meters
Boiler Feed System
RELATED WORK
Section 23 05 16 ‑ Expansion Compensation
Section 23 05 13 ‑ Motors
Section 23 07 19 ‑ Piping Insulation
Section 23 07 16 ‑ Equipment Insulation
Section 23 06 20 - Hydronic Specialties
Section 23 22 00 ‑ Steam and Steam Condensate Piping
REFERENCES
ANSI/ASTM ‑ Boilers and Pressure Vessels Code
ASTM A105 ‑ Forgings, Carbon Steel, for Piping Components
ASTM A126 ‑ Gray Iron Castings for Valves, Flanges, and Pipe Fittings
ASTM A216 ‑ Steel Casings, Carbon, Suitable for Fusion Welding, for High Temperature Service
ASTM A395 ‑ Ferric Ductile Iron Pressure‑Retaining Castings for Use at Elevated Temperatures
ASME B31.9 ‑ Building Services Piping
REGULATORY REQUIREMENTS
Conform to ASME B31.9 ‑ Building Services Piping
QUALITY ASSURANCE
Manufacturer:  For each product specified, provide components by same manufacturer throughout.
SUBMITTALS
Submit [shop drawings and] product data under provisions of Section [01 33 00.] [01 33 23.]
Submit [shop drawings and] product data for manufactured products and assemblies required for this project.
Include product description, model, dimensions, component sizes, rough‑in requirements, service sizes, and finishes.
Submit schedule indicating manufacturer, model number, size, location, rated capacity, and features for each specialty.
Submit manufacturer's installation instructions under provisions of Section [01 33 00.] [01 33 23.]
OPERATION AND MAINTENANCE DATA
Submit operation and maintenance data under provisions of Section [01 77 00.] [01 78 23.16.] 
EXTRA STOCK
Provide [two] [_____] service kits for each size and type of steam trap under provisions of Section [01 77 00.] 
PRODUCTS
ACCEPTABLE MANUFACTURERS ‑ STEAM TRAPS
Armstrong
Spirax/Sarco
 [______________________________________.]
[bookmark: _GoBack]Substitutions:  Under provisions of Section 23 00 00
INVERTED BUCKET TRAPS
Cast iron or semi‑steel body and bolted cover for 250 psig WSP; provide access to internal parts without disturbing piping; with top test plug and bottom drain plugs, brass or stainless steel bucket, stainless steel seats and plungers, and stainless steel lever mechanism with knife edge operating surfaces, integral inlet strainer of monel or stainless steel.
FLOAT AND THERMOSTATIC TRAPS
ASTM A126, cast iron or semi‑steel body and bolted cover for 250 psig WSP; provide access to internal parts without disturbing piping; with bottom drain plug, stainless steel or bronze bellows type air vent, stainless steel or copper float, stainless steel lever and valve assembly.
THERMOSTATIC TRAPS
Pressure balanced type with ASTM A216 WCB cast steel body and bolted or screwed cover, and integral ball joint union, for 300 psig WSP; monel or stainless steel bellows, stainless steel valve and seat; integral stainless steel strainer.
Freeze proof type with cast iron body for 300 psig WSP, bronze bellows, stainless steel valve and seat, external adjustment.
Bi‑metallic type with ASTM A105 forged steel body and cover, for 300 psig WSP, bi‑metal element with stainless steel components, integral Type 304 stainless steel strainer screen, 1/4 inch blow down valve.
FLASH TANKS
Closed type, welded steel construction, tested and stamped in accordance with Section 8D of ANSI/ASME Boilers and Pressure Vessels Code for 125 psig working pressure; cleaned, prime coated, and supplied with steel support legs.  Construct with nozzles and tappings for installation of accessories and piping connections.
CONDENSATE PUMPING UNITS:
Condensate pumping units shall be Duplex Horizontal Type manufactured by Armstrong, Aurora, Spirax-Sarco, or approved equal.  Unit shall be complete with 3/16" (three sixteenths inch) thick steel receiver galvanized inside and outside and shall have magnesium anode protection.  Each motor shall be provided with a fused safety switch and a magnetic starter providing overload and undervoltage protection.  These magnetic starters shall be provided with three pole overload protection.  The pump shall be bronze fitted throughout.  The bearings shall be such as to protect them from dust and corrosion.  Each duplex pump shall be mounted on a heavy steel mounting plate.  Each unit shall have fully automatic control by a float and float switch.  An alternator switch shall, furthermore, be provided as a part of this pumping device which will automatically alternate the operation of the pumps of this unit at the end of each pump operation.  All accessories and auxiliaries, such as pressure gauges, water gauge glasses, etc., shall be installed complete.  The electrical wiring required shall be so complete that no wiring beyond that required by the driving motor need be supplied in the field.  Such units shall be tested at the factory and adjusted prior to shipment.  Alternator preferably shall be mechanical type.  If electrical alternator is used, it shall be Allen Bradley.  Pumps shall be capable of pumping 212 degrees F. condensate at the controlled water level.  Each pump shall have stainless steel shafts.  Contractor shall furnish an extra set of Viton seals or provide the pump with Viton seals installed.  No turbine pumps will be permitted:  only centrifugal type pumps shall be provided. 
Capacities and electrical characteristics shall be as scheduled on Drawings.
Provide high level alarm switch complete with transformer, bell and one set of 120 volt AC rated, normally open contacts for connection to Central Data Acquisitions System.
Submit complete wiring diagram for this specific contract.
STEAM PRESSURE REDUCING VALVES:
All pressure reducing valves shall be capable of maintaining the set pressure from zero to the maximum steam flow within reasonable limits when subjected to usual steam pressure fluctuations.  They shall be single seated valves with stainless steel trim, with renewable valve, lugs and seats.  Valve bodies shall be cast steel for high pressure service and cast iron for medium and low pressure service.  These valves shall be self-contained type with upstream and downstream pressure gauges and shall be installed as per manufacturer's recommendations.  Valve capacities are scheduled on the drawings.  Pressure reduction is one stage (125 to 25 psig).  Station shall consist of two PRV's sized 1/3 and 2/3 capacity.  Discharge pressure shall be adjustable to any value between 10 psig and 75% of the supply pressure.
All pressure regulators 2‑1/2" and larger shall have flanged connections and those 2" and smaller may have screwed connections.  Unions shall be installed on each side of any screwed pattern regulators installed.
Each reducing valve shall be preceded by a sediment strainer complete with a full‑sized blow off valve with threaded end for hose connection. 
These valves shall be Leslie, Spence (delete Spence on Austin projects, list first on Galveston projects), Spirax-Sarco, Fisher, Masoneilan, or approved equal, with suitable automatic controllers.
STEAM RELIEF VALVES:
Relief valves 2" and smaller shall have brass bodies and arranged for screwed connections.  Such relief valves shall be Spirax Sarco SV5601 Brass Safety Valves for steam or approved equal.  Bushings shall not be used.
Relief valves 2‑1/2" and larger shall in the case of all medium and low pressure steam piping systems be arranged for flanged inlet and screwed outlet connections.  Such relief valves shall be Consolidated Type 1511 or Spirax Sarco SV74, ASME Standard Cast Iron Safety Valves, or approved equal.
The pressure at which each relief valve shall open is designated on the Drawings.  When such valves are ordered by the Contractor, he shall definitely specify the pressure at which each relief valve is to be set.  Each valve shall have a metal tag attached stamped with the valve identification plus the pressure setting.
STEAM SAFETY VALVE DISCHARGE ELBOWS: 
All vent lines from safety valves shall be provided with safety valve discharge elbows at the point at which such lines rise to an elevation higher than that of the safety valve.  The nature and design of the piping systems involved shall be such as to drain effectively all condensate from the discharge side of all relief valves.  These safety valve discharge elbows shall be Spirax Sarco Drip Pan Elbow or approved equal.  No force shall be exerted on the safety valve by the discharge piping.
STEAM MUFFLER ATTACHMENTS: 
At the point at which vent lines from safety valve discharge elbows terminate, a muffler attachment of the proper size shall be installed.  
STEAM PIPE ANCHORS: 
All steam lines shall be securely anchored at points designated on the Drawings and/or at such points as may be needed to assure proper control of the expansion and contraction of such systems.
See Section 23 05 29 for additional requirements.
STEAM PIPE GUIDES: 
All steam piping systems shall be properly guided as shown on the Drawings.
DRIP TRAPS:
High pressure drip trap assemblies shall be provided wherever called for on the Drawings and where required to keep such piping systems completely drained of condensate.  Traps used in assemblies shall be 3/4" traps unless specifically shown to the contrary, i.e., they shall have 3/4" inlet and outlet connections.  They shall have semi‑steel bodies and the internal operating mechanisms shall be made of heat treated chrome steel.  The caps shall be bolted to the bodies by the use of alloy steel heat treated machine bolts.  These traps shall be No. 213 Armstrong Traps, manufactured by Armstrong Machine Works, or approved equal, and shall have a capacity for discharging at least 3,500 pounds of condensate per hour when operating at a pressure of 250 pounds per square inch.  Where drip traps are installed in conjunction with 3" and larger steam lines, a drip pocket of the nature detailed on the Drawings shall be provided where a natural pocket does not exist.  The piping and valves in trap assemblies shall be arranged as detailed on the Drawings; extra strong pipes shall be used on both sides of the trap.
All drip traps used in medium pressure steam piping systems where automatic steam control valves are not employed shall be arranged as shown on the Drawings.  They shall be 3/4" Armstrong No. 811 Inverted Bucket Traps, or approved equal, with cast iron bodies, vacuum breakers and stainless steel trim.  Each trap shall be provided with a valved test line and shall be preceded by a sediment strainer.
Condensate from coils, converters, hot water generators, low pressure drips and from all other devices where modulating steam valves are employed shall be of the float and thermostatic type.  These traps shall be sized to handle 200% of the load with an inlet pressure drop of 0.5 psig and shall be equal to Armstrong "A" or "B" series, with vacuum breaker suitable for the system pressures.  Installed traps with less than 12" of height between equipment outlet and trap inlet shall be sized for not less than 300 percent of the load.  Each trap shall be provided with a 1/2" valve test line and shall be preceded by a sediment strainer.  Under no circumstances shall a float and thermostatic trap be installed in a manner to lift condensate up in a return line.
Shop Drawing submittal of traps shall contain an itemized list with a tabulation of the load, trap type, and trap size. 
SEDIMENT STRAINERS:
Each drip trap assembly, each control valve, for steam and each pressure reducing valve assembly regardless of its size shall be preceded by a sediment strainer.  The arrangement of these sediment strainers shall be such that the screens may be removed for cleaning with ease through a gasketed plug.  
Sediment strainers shall be placed in steam piping systems wherever shown on the Drawings and at such other points as may be required for the removal of foreign material from the piping systems.
Strainers in high pressure steam piping shall be cast steel sediment strainers and shall be suitable for working steam pressures as high as 300 pounds per square inch and temperatures not in excess of 750 degrees F.  These strainers shall be the size designated on the Drawings.  In the case of pipe sizes 2‑1/2" and larger,  flanged pattern sediment strainers shall be used.  In the case of pipe smaller than 2‑1/2", screwed pattern shall be used.  Such strainers shall be Yarway M821 or M822 strainers manufactured by Pentair Company, or approved equal.  The flanges of flanged strainers shall be dimensioned, faced, drilled, and spot faced to conform to the 300 pound American Standard for Steel Pipe Flanges and Flanged Fittings (B16e‑1939).
Strainers in low and medium pressure steam piping systems 2‑1/2" and larger shall be flanged iron body strainers having bolted covers.  These strainers shall be suitable for operating pressures as high as 125 psig.  They shall be Spirax-Sarco Fig. 34 wye-strainers or approved equal.
Sediment strainers in low and medium pressure steam piping systems 2" and smaller shall be arranged for screwed pipe connections.  They shall be Spirax-Sarco Model CT, or approved equal.
Full sized blow off valves shall be installed on all strainers in steam, condensate, chilled and hot water lines and a drain shall be installed from each valve to the nearest floor drain.
GAUGES AND GAUGE CONNECTIONS:
See Section 23 05 19.
Furnish and install, where noted or indicated on the accompanying Drawings or called for elsewhere in these Specifications, gauge connections complete with Ashcroft No. 1095 lever handle union shutoff cocks, or approved equal.  All gauge connections shall be made up with brass pipe, nipples and brass screw fittings.
THERMOMETER AND THERMOMETER WELLS:
See Section 23 06 20.13. 
Thermometer wells and thermometers shall be located where noted on the accompanying Drawings and where called for in other sections of the Specifications. Thermometer test wells only shall be installed in a vertical position in horizontal lines and at 45 degrees, in vertical lines to hold a fluid in the well. Thermometers for steam lines shall have ranges appropriate to the pressure and temperature of the steam flow.
STEAM INTEGRATING METERS:
See Section 23 06 20.13.
Furnish and install as per details on Drawings in the condensate return system.
BOILER FEED SYSTEM:
Furnish and install a spray type, horizontal de-aerator as shown on the Drawings.  The system shall be a single tank design and guarantee oxygen removal to not more than 0.03 cc/liter in the effluent throughout all load conditions.

The primary vent condensing and input to the unit shall be through an internally pressurized copper manifold and fed through multiple spring loaded, stainless steel spray nozzles.  Gravity returns and high pressure returns shall enter through submerged heater tubes.  The de-aerator vent shall be unrestricted for free release of non-condensable gases.
The steel interior of the de-aerator shall be protected with baked phenolic lining.  The unit shall be fitted with a renewable magnesium anode to inhibit electrolytic corrosion.  The unit shall be provided with a 16" (sixteen inch) manhole.
The heating assembly shall be sized to raise the scheduled GPM to 212 degrees F. with the minimum scheduled steam supply pressure at the regulator.  The pneumatic regulator shall have dead end shutoff capability, stainless trim and be responsive to 1/4 degrees F., temperature change.  The injector type heater tube shall be fabricated from copper steel alloy.
The makeup water assembly shall consist of a motorized modulating valve with oversized line strainer and a displacer‑type level control.  The assembly shall be provided with a water gauge set on the receiver, a 3" (three inch) dial stainless temperature gauge, an external mixing tee for blending of returns and a high and low level alarm.
The boiler feed pumps shall be flexible coupled with mechanical seals rated for 250 degrees F.  The pumps shall not cavitate nor overload beyond its rated HP nor demand more than 2 ft. NPSH at any head point between 50% and 125% of the specified total discharge head.  A stainless steel non‑slam check valve shall be mounted in each pump discharge.  The pumps shall be mounted on channel iron bases predrilled for adequately sized foundation bolts.  Each pump shall be furnished with a 4‑1/2" (four and one‑half inch) dial certified pressure gauge, siphon pipe and tee cock.
The system shall be furnished with a prewired power and control panel.  The enclosure shall require only one power connection and be NEMA 1, Class "A" construction.  The panel shall include fused disconnect switches, external operating handles, starters with 3‑leg overloads, running lights and motor control switches.  In addition, the panel shall include a control power transformer with switch, indicating lights, relays, alarms and other necessary controls.
The entire system shall be prefabricated on a steel stand with all wiring and interconnecting piping completed and tested prior to shipment.
EXECUTION
INSTALLATION AND APPLICATION
Install specialties in accordance with manufacturer's instructions.
Install thermostatic steam traps to drain condensate from steam radiation units, convectors, and other similar terminal heating units.
Install float and thermostatic traps to drain condensate from unit heaters, converters, heating coils, steam separators, flash tanks, steam jacketed equipment, and direct steam injected equipment.
Install inverted bucket steam traps to drain condensate from steam main headers and branch lines.
Size steam traps to handle minimum of two times maximum condensate load of apparatus served.
Traps used on steam mains and branches shall be minimum 3/4 inch (20 mm) size.
Install steam traps with union or flanged connections at both ends.
Provide gate valve and strainer at inlet, and gate valve [and check valve] at discharge of steam traps.
Provide minimum 10 inch (250 mm) long dirt pocket of same pipe sizes as apparatus return connection between apparatus and steam trap.
Remove thermostatic elements from steam traps during temporary and trial usage, and until system has been operated and dirt pockets cleaned of sediment and scale.
Provide pressure-reducing stations with pressure reducing valve, valved bypass, strainer and pressure gauge on upstream side, relief valve and pressure gauge on downstream side of pressure reducing valve.
Pressure reducing station shall be one or two stages as [required,] [indicated,] to produce flat reduced pressure curve over range of capacity.
Rate relief valves for pressure upstream of pressure reducing station, for full operating capacity.  Set relief at maximum 20 percent above reduced pressure.
Terminate relief valves to outdoors.  Provide drip pan elbow with drain connection to nearest floor drain.
When several relief valve vents are connected to a common header, header cross section area shall equal sum of individual vent outlet areas.
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