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THERMOMETERS AND GAUGES FOR HVAC
GENERAL
SUMMARY
Section includes thermometers and gauges for HVAC systems and:
Bimetallic-actuated thermometers.
Thermowells.
Dial-type pressure gages.
Test plugs.
Campus High Temperature Water system requirements are specified in Division 23 Section “High Temperature Water System”. 
DEFINITIONS
Retain abbreviations that remain after this Section has been edited.
CR:  Chlorosulfonated polyethylene synthetic rubber.
EPDM:  Ethylene-propylene-diene terpolymer rubber.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.
Schedule: For thermometers, pressure gauges, thermowell and test plugs indicating manufacturer's number, scale range, and location for each.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
DIAL THERMOMETERS
Manufacturers
3D Instruments
Ashcroft Commercial Inc. 
Marsh Bellofram
REOTEMP
Trerice, H. O. Co.
Weiss Instruments, Inc.
Weksler Instruments Inc.
WIKA
Or equal.
Bimetallic-Actuated (vapor or gas-actuated thermometers are prohibited)
Description:  Adjustable angle, Direct-mounting, bimetallic-actuated dial thermometers complying with ASME B40.200.
Case:  Highly polished, hermetically sealed, stainless steel, 2½ to 5-inch diameter as directed.
Element:  Bimetal coil.
Dial:  Satin-faced, or highly polished, non-reflective aluminum with permanently etched scale markings.
Pointer:  Black metal.
Window:  Double strength Glass.
Ring:  Stainless steel.
Connector:  Adjustable angle, NPS ½ with ASME B1.1 screw threads.
Stem:  stainless steel, for thermo-well installation and of length to suit installation.
Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range. 
Units: Scale shall be degrees Fahrenheit only, unless otherwise indicated, suitable for the media operating temperatures.  Dual scales are prohibited. 
THERMOWELLS
Manufacturers:
3D Instruments
Ashcroft Commercial Inc.
Marsh Bellofram.
REOTEMP
Trerice, H. O. Co.
Weiss Instruments, Inc.
WIKA
Or equal.
Thermowells:
Standard: ASME B40.200.
Description: Pressure-tight, socket-type fitting made for insertion into piping.
Pressure Rating:  Not less than piping system design pressure.
Material: type 316 stainless steel.
Type: Stepped shank unless straight or tapered shank is indicated.
External Threads: NPS ½, NPS ¾, or NPS 1, ASME B1.20.1 pipe threads.
Internal Threads: ½, ¾, and 1 inch, with ASME B1.1 screw threads.
Bore: Diameter required to match thermometer bulb or stem.
Insertion Length:  See Campus Standard Details for thermowell installations in various pipe sizes and types. 
Lagging Extension: Extension for Insulated Piping: 2 inches nominal and not less than thickness of insulation.
Bushings: are prohibited. 
Heat-Transfer Medium:  Mixture of graphite and glycerin.
PRESSURE GAUGES
Manufacturers:
3D Instruments.
Ashcroft Commercial Inc.
Marsh Bellofram.
REOTEMP
Trerice, H. O. Co.
Weiss Instruments, Inc.
WIKA
Or equal.
Direct-Mounting, Dial-Type Pressure Gauges:  Indicating-dial type complying with ASME B40.100.
Case:  Liquid-fillable type, 2½ to 4½-inch diameter Grade-A phosphor Bronze or stainless steel. Plastic cases are prohibited. 
Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated.
Pressure Connection:  Brass, or stainless steel, NPS ¼, or ½, bottom-outlet type unless back-outlet type is indicated.
Movement:  Mechanical, direct drive or with link to pressure element and connection to pointer.
Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer:  Black metal.
Window:  Glass.
Ring:  Stainless steel.
Accuracy:  Grade A, plus or minus 1 percent of middle half scale.
Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure.
Range for Fluids under Pressure:  Two times operating pressure.
Scale:  Scale shall be psig, inches mercury vacuum, combination of those two depending on the application. 
Units: Psi or inches mercury only.  Dual unit gauges (e.g. kPa and psi) are prohibited.  
Pressure-Gauge Fittings:
Valves:  NPS ¼ or ½ bronze or stainless-steel threaded ball type or forged steel globe valve as specified in Hydronic Piping and Valves or High Temperature Piping Systems.
Syphons:  NPS ¼ or ½ coil of brass tubing or stainless steel with threaded ends.
Snubbers:  ASME B40. 100, NPS ¼ or ½.
TEST PLUGS
Manufacturers:
Peterson Equipment Co., Inc.
Sisco Manufacturing Co.
IMI Hydronic Engineering (Flow Design), Inc.
Or equal.
Description:  Corrosion-resistant brass or stainless-steel body with minimum two core inserts and gasketed and threaded cap with cap retainer, with extended stem beyond insulation for units to be installed in insulated piping.
Thread Size: NPS ½, ASME B1.20.1 pipe thread.
Minimum Pressure and Temperature Rating:  500 psig at 200°F.
Core Inserts:  Two chlorosulfonated (CR) polyethylene synthetic and EPDM (Nordel) self-sealing rubber, valves gasketed orifice, suitable for inserting a ⅛” OD probe assembly.
Insert material for air, water (except for water heated by high temperature water), oil, or gas service at 20 to 200°F shall be CR.
Insert material for air or high temperature water heated hot water service at 30 to plus 275°F shall be EPDM.
If test plug requires probes longer than 1-inch, provide to the University three probes of the required length for the installed test plug.
EXECUTION
THERMOMETER APPLICATIONS
Install bimetallic-actuated dial thermometers in the following locations:
Edit or delete subparagraphs below to suit Project.
Inlet and outlet of each hydronic zone.
Inlet and outlet of each hydronic steam generator.
Inlet and outlet of each hydronic coil in air-handling units and built-up central systems.
Inlet and outlet of each hydronic heat exchanger.
Subject to listed standard ranges from the approved manufacturer, provide the following temperature ranges for thermometers:
Heating Water:  50 to 300°F, with 2-degree scale divisions.
Condenser Water:  30 to 130°F, with 1-degree scale divisions.
Chilled Water:  0 to 100°F, with 1-degree or less scale divisions.
Steam and Condensate:  50 to 400°F, with 5-degree scale divisions.
GAUGE APPLICATIONS
Install pressure gauges for inlet and discharge of each pressure-reducing valve.
Install dry-case-type pressure gauges at chilled- and condenser-water inlets and outlets of chillers.
Install pressure gauges at suction and discharge of each pump.
Provide larger gauges where natural reading distance is longer.
Subject to listed standard ranges from the approved manufacturer, provide the following vacuum-protected pressure ranges for the gauges:
Heating Hot Water Piping:  0 to 200 psi.
Condenser Water Piping:  0 to 100 psi.
Chilled Water Piping:  0 to 200 psi.
Building Steam Piping: 0 to 100 psi
Central Plant Steam Piping: 0 to400 psi
INSTALLATIONS
Install direct-mounting thermometers and adjust vertical and tilted positions.
Install thermowells with socket extending into fluid or to the center of pipe in accordance with UCI FM Campus Standard thermowell installation details.
Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounting pressure gauges in piping tees with pressure gauge located on pipe at most readable position.  
Install remote-mounting pressure gauges on panel.  Provide root valve at the main piping and needle valve at the remote panel. 
Install ball valve for each pressure gauge for fluids (except high temperature water and steam). Provide pressure snubber for pulsing applications. These are not common. 
Install ½-inch forged steel globe valve and syphon fitting in piping for each pressure gauge for steam see campus standard detail. Note that connection to the main piping will be 1-inch not ½-inch. 
Install test plugs in tees in piping.
Install sight flow indicators, in accessible positions for easy viewing, in piping systems.
Assemble and install connections, tubing, and accessories between flow-measuring elements as prescribed by manufacturer's written instructions.
Install permanent indicators on walls or brackets in accessible and readable positions.
Install connection fittings for attachment to portable indicators in accessible locations.  
CONNECTIONS
Install meters and gauges adjacent to machines and equipment to allow service and maintenance for meters, gauges, machines, and equipment.
ADJUSTING
Calibrate meters in accordance with manufacturer's written instructions, after installation.
Adjust faces of meters and gauges to proper angle for best visibility.
CLEANING
Clean windows of meters, and gauges, and factory-finished surfaces.  Replace cracked and broken windows, and repair scratched and marred surfaces with manufacturer’s touch-up paint.
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