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Revisions:

06-03-08: added taco
August 2016: Revised to add thrush as approved mfr. for coalescing separators. d. karle per fp/plmg mtt.
January 2017: Improved Coalescing separator spec. M. Mau for  fp/plmg mtt.
April 2018: Revised to list mfr.s from PML.  R benedek

General
RELATED DOCUMENTS
INCLUDE PARAGRAPH 1.1.A and b IN EVERY SPECIFICATION SECTION. EDIT related sections 1.1.B to make it project specific.
Drawings and general provisions of the Contract, Standard General and Supplementary General Conditions, Division 1 Specification Sections, and other applicable Specification Sections including the Related Sections listed below, apply to this Section. 
Scope of Work:
Provide hydronic specialties for the following systems:
Chilled Water System 
Condenser Water System
Hot Water Heating System
Process Cooling Water System
PRODUCTS
Automatic and Manual Air Vents:
spec Editor:  INCLUDE THE U-M standard details FOR AIR VENTS ON THE PROJECT DOCUMENTS.
Manual air vents shall be ¾" ball valve per Section 220523.
Automatic air vents shall be non-ferrous, rated for 150 psig maximum operating pressure.
Manufacturers: 
For pipe sizes 2" and less. Bell & Gosset model 87, Armstrong model 75, Taco Hy-Vent
For pipe sizes 2 ½" and larger. Hoffman model 78, Armstrong model 75. 
Suction Diffusers:
Provide angle pattern suction diffusers rated at 175 psig, 250 F., having cast iron or ductile iron body, with flanged (grooved piping if grooved piping is specified for system) connections.  Provide a stainless steel combination diffuser-strainer cylinder with 3/16" or 1/8" diameter perforations, stainless steel flow straightening inlet vanes, a 16 mesh bronze start-up strainer, a permanent magnet and an adjustable support foot.
Manufacturers: Bell & Gossett, Armstrong, Wheatley, Taco, Grinnell, Victualic
Triple Duty Valve:

Provide a straight or angle pattern combination bubble tight shut-off, calibrated balancing and non-slam check valve rated at 175 psig working pressure and 250 degrees F. Body shall be cast iron or ductile iron, with flanged or grooved piping connections.
Valve shall have a bronze seat, replaceable bronze disc with EDPM seat insert, stainless steel stem and spring.  Provide brass readout valves with integral check valves to measure differential pressure readings across the orifice.
Valve design shall permit re-packing under full system pressure.
Manufacturers: Bell & Gossett model 3D or 3DS, Armstrong, Wheatley, Taco
Water Pressure Regulating/reducing Valve:
spec Editor:  This is used on Laser cooling water and make up to closed heating & cooling systems, 1/2" through 3"
Bronze valve body, renewable stainless steel seat. Adjustable reduced pressure range, built-in bypass, diaphragm type with spring cage and orifice.  Pressure to be adjustable from a top screw on the valve.
Manufacturers: Watts model 223BHP, Bell & Gossett, Hoffman
Water Pressure Relief Valve:
spec Editor:  This is used with regulator listed above
ASME rated, sized for the full installed capacity of the low pressure side of the regulating station.  Factory set valve at not more than 20% above low side pressure.  Furnish seat material suited for the service.
Manufacturers: Consolidated, ITT Bell & Gossett, ITT McDonnell Miller, Watts
coalescing separator:
Provide coalescing type air/dirt or dirt separator, type and sized to match main system piping or as indicated on the drawings. Air/dirt separator shall include separate air chamber for air removal and a lower vessel extension for dirt separation.
Separator shall be welded carbon steel fabricated with ANSI B16.5 flange connections and rated for 150 psig design pressure and 250F design temperature. Separator shall include an internal  assembly of rigidly constructed vertical tubes of stainless steel or copper wire matrix designed to coalesce microbubbles out of solution and form larger air bubbles that rise to the top of the vessel and to separate dirt particles that collect at the bottom.
Separators shall include manufacturer’s integral high capacity air vent or cast iron air vent as specified in Section 2.1, flanged lower head to allow coalescing media removal, side tap valve to facilitate system filling and bottom drain connection with ball valve for draining.
Separators shall be capable of removing 100% of the free air, 100% of the entrained air, and up to 99.6% of the dissolved air in the system fluid. Dirt separation shall be at least 80% of all particles 30 micron and larger within 100 passes.
Approved Manufacturers:  
[bookmark: _GoBack]Spirotherm 
Thrush Aar-O-Vent  
Bell & Gossett CRS Air and Dirt Separator
expansion Tanks:
spec Editor / designer:  INCLUDE THE U-M standard detail for expansion tanks ON THE PROJECT DOCUMENTS.
Provide expansion tank, constructed of welded steel with butyl rubber bladder, replaceable and full acceptance volume, ASME stamped for 125 psig at 240F. Tank shall have capacity, size and operating pressures as shown on drawings. 
Manufacturer:  Bell & Gossett, Wessels, Amtrol, Armstrong or Taco.
Centrifugal SOLID Separator:
spec Editor:  This is For removal of heavy solids (rust, scale, dirt etc.), primarily in open loop condenser water with plate and frame heat exchangers. Performance must be scheduled on drawings, piping connections should be detailed.
Provide centrifugal solids separator, with efficiency of 98% to 40 microns, as scheduled and detailed on drawings. Body shall be steel, ASME stamped for 125 psig, with flanged connections and factory painted exterior. Provide 4"x6" cleanout for lower section, and flanged upper dome for easy maintenance access.
Provide automatic recovery tank with bag filter (solids collection vessel) as scheduled and detailed. Controlled continuous flow, 25 micron solids collection bag, 600 cubic inches capacity, manual isolation valves, sight glass for flow verification and differential pressure switch, Annunciator in an independent junction box, contacts rated for 4 amps at 115 volts, set at 10 psid with a range of 4 to 25 psid.
Manufacturers: LAKOS, Griswold Controls
In –Line Filter:
Cartridge type impingement filter, with replaceable 100 micron or 300 micron filter media.  Size and capacity shall be as indicated on drawings. 
Manufacturers: Bruner, Culligan, Cuno, Dollinger, Honeywell.
EXECUTION
installation of automatic & manual air vents
INCLUDE THE U-M standard details FOR AIR VENTS ON THE PROJECT DOCUMENTS.
Install automatic air vents at high points (where pipe drops in direction of flow) in hydronic systems. Isolate the auto air vent with an isolation valve.  
Where manual air vents are indicated, they shall consist of an isolation valve terminated with an elbow, threaded hose connection, and hose cap.
Installation of Suction Diffusers:
Install to allow complete removal of strainer elements.  Remove 16 mesh bronze start-up mesh after system start-up and flushing is complete. Replace with standard operating strainer. Adjust support foot to carry weight of suction piping (to inertia pad where applicable).
Installation of expansion Tank:
INCLUDE THE U-M standard detail for expansion tanks ON THE PROJECT DOCUMENTS 
See drawings for locations, support and piping details.  Document initial and operating pressures, and temperature, and submit report for approval.
END OF SECTION 232116
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