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THERMAL ENERGY METERS FOR HVAC
GENERAL
SUMMARY
Section includes: 
Adjust list below to suit Project.
Temperature sensors and thermowells.
Ultrasonic, thermal-energy meters.
Communications transmitter.
ACTION SUBMITTALS
Product Data:  For each type of product.
Shop Drawings:  Schedule for thermometers, flow meters and thermal-energy meters indicating manufacturer's number, scale range, and location for each.
Wiring Diagrams: For power, signal, and control wiring.
INFORMATIONAL SUBMITTALS
Product Certificates:  For each type of thermal-energy meter, signed by product manufacturer.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For flow meters, and thermal-energy meters to include in operation, and maintenance manuals.
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.
TEMPERATURE SENSORS AND THERMOWELLS
Basis-of-Design Product:  Subject to compliance with requirements, provide Flexim wetted temperature probe model #Pt1000 or equal.
Temperature Sensors with Thermowells:
Standard:  ASME B40.200.
Description:  Complete temperature sensing system consisting of a head, sensor, extension, and well. The “Well” is a pressure-tight, fitting made for insertion into piping tee fitting, Weldolet®, or Thredolet®. The sensor goes inside the well and the head contains the connection to the system. The extension provides distance for lagging clearance or other purposes.  Comply with Campus Standard details.
Material for Use with Steel Piping:  Cast aluminum head and 316 stainless steel well.
Threaded Cap Nut: With chain permanently fastened to well and cap.
Well Type:  tapered shank.
External Threads:  NPS ¾, or NPS 1, ASME B1.20.1 pipe threads.
Internal Threads:  ¾, and 1 inch, with ASME B1.1 screw threads.
Bore:  Diameter required matching thermometer bulb or stem.
Insertion Length:  Extend ⅓ to ⅔ of internal diameter into pipe.
Lagging Extension:  Include for systems installed in insulated piping and tubing. Extension shall be two inches nominal and provide not less than ½” free space between the bottom of the head and the outside surface of the finished existing piping insulation. For example: In six inch pipe, with four inches of insulation, the lagging extension would be not less than 3½ inches, assuming Thredolet® adds 1-inch. Ensure that temperature sensor is located at or near the bottom of the thermowell.
Sensor:  1000 ohm platinum RTD to 500°F, matched pair.
Pressure Rating:  Not less than piping system design pressure.
Heat-Transfer Medium:  Mixture of graphite and glycerin or as recommended by manufacturer.
ULTRASONIC, THERMAL-ENERGY METER SYSTEMS
Basis-of-Design Product:  Subject to compliance with requirements, provide Flexim Fluxus model F704 or equal.
Description:  Fully integrated device that processes flow measurement directly connected to flow elements (transducers), temperature measurement from temperature probes, and directly calculates million British thermal units per hour (MMBtu/hour) for high temperature (300°F) or heating water (180°F) water, and cooling Ton-hours for chilled water.  The thermal energy metering system shall be certified by an independent testing agency with certification included with the submittal. 
Flow Sensor:  Transit-time ultrasonic external strap-on type with transmitter, NEMA 4X enclosure.  High-temperature water flow sensor shall be capable of monitoring liquids up to 420°F.  Transducers shall be mounted in a water-tight stainless steel mounting track equipped with permanent mounting pads that does not require the use of thermal grease.  Transducer casing shall be 316 stainless steel with armored stainless steel jacketed cable. 
Temperature Sensors:
High temperature water: Insertion-type in thermowell.  RTD temperature sensors shall be matched pairs with accuracy of 0.03°F suitable for up to 400°F.
Chilled and Heating water: Insertion-type in thermowell.  RTD temperature sensors shall be matched pairs with accuracy of 0.03°F.
Indicator:  Solid-state, integrating-type meter.  
Data Output:  Provide a communications transmitter with  BACnet IP.Accuracy:  Wet flow calibration with an accuracy of plus or minus 1 percent of velocity full scale.
Display:  2-line, 40-character, alphanumeric backlit LCD.  Visually indicates total fluid volumetric flowrate in gallons per minute and the calculated MMBtu/hour and Ton-hours.  The totalized MMBtu and ton-hours shall not be resettable.
Power input:  120 Volt AC.
Operating Instructions:  Include complete instructions with each thermal-energy meter system.
EXECUTION
INSTALLATIONS
Install thermowells in an appropriate location such that the thermowell does not disturb the flow pattern at the flowmeter.  Thermowells shall extend into the pipe in accordance with Campus Standard detail and as outlined herein. 
Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install temperature sensors and flow meter elements in accessible positions in piping systems and in accordance with manufacturers’ requirements.
Install flow meter with the minimum length of straight piping as recommended by the manufacturer to meet manufacturer guarantee performance.  Coordinate that a stainless steel reduced pipe metering section will be installed to reduce the nominal pipe size and increase the water velocity for more accurate measurements.
Install transducers on the same side of the pipe for reflect arrangement. 
Install flow meters on high temperature water and chilled water return piping returning to the Central Plant from the campus.  Install heating water flow meters in return piping from the system.
Mount thermal-energy calculator on wall adjacent to ultrasonic transducers or at location approved by the University’s Representative.
Assemble components and install flow meters in compliance with manufacturer’s recommendations.
Any damaged insulation resulting from installation of flow meter and thermowells shall be re-insulated to match existing insulation materials.
Naming shall be in accordance with UCI metering naming convention as assigned by University’s Representative.
Coordinate the provision of a thermal blanket for insulation around flow meter ultrasonic transducers.
CONNECTIONS
Ground equipment in accordance with California Electric Code. 
ADJUSTING
Meter shall be calibrated at the factory with pre-set automatic calibration without need for zero check or calibration after installation.  Zero-drift mechanisms or low-flow cutoffs are prohibited.
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