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Energy (Btu) Measurement System Specification
For High Temp Heating Applications (280 to 460 deg. F)

February 2005
Energy Measurement System Specification 
The entire Energy Measurement System shall be provided by a single manufacturer, ONICON Incorporated, and shall consist of a flow meter, two temperature sensors, a BTU meter, temperature thermowells, and all required mechanical installation hardware. A certificate of calibration shall be provided with each system. 
BTU Meter:  Provide an ONICON System-10 BTU Meter. The BTU meter shall provide the following points both at the integral LCD and as outputs to the building control system: Energy Total, Energy Rate, Flow Rate, Supply Temperature and Return Temperature. Output signals shall be either serial network (protocol conforming to BACnet, LONWORKS®, JCI-N2 or Siemens-P1) or via individual analog and pulse outputs.  Each BTU meter shall be factory programmed for its specific application, and shall be re-programmable using the front panel keypad (no special interface device or computer required). 
Temperature sensors: Temperature sensors shall be industrial grade 1000 ohm platinum RTDs with matched 4-20 mA transmitters and 316L SS thermowells.  Temperature sensors shall be bath-calibrated and matched (NIST* traceable) for the specific temperature range for each application. The calculated differential temperature used in the energy calculation shall be accurate to within +0.150F (including the error from individual temperature sensors, sensor matching, input offsets, and calculations).  
Flow Meter:  Furnish and install an Onicon F-2100 Series Vortex Flow Meter.  The flow meter shall be sized by the manufacturer for each specific application and installed according to manufacturer’s recommendations. Provide a flow straightener, if required to meet the manufacturer’s minimum upstream straight pipe run requirement.  Provide lateral and horizontal supports as required to minimize vibration at the meter location.   Each flow meter shall be individually calibrated at five points against the manufacturer’s flow standards.  The manufacturer shall provide a certificate of calibration for each meter.  The flow meter shall be programmed by the manufacturer for each specific application and shall be ready to use upon delivery.  Volumetric flow accuracy shall be within ± 1% of actual reading over the range of the meter.  The meter shall be provided with ANSI class 300 flanges (ANSI class 600 is optional).  The maximum operating temperature shall be 4600 F. The flow meter body shall be constructed of 316L stainless steel for 3/8” – 4” meters (304 SS for 6” and 8”) and include a weather-tight NEMA-4 aluminum electronics enclosure.  The shedder bar shall be constructed of titanium.   The meter shall display flow rate and flow total with an integral LCD display and support field programming of all parameters.  The meter shall also have integral diagnostics to verify installation conditions and the proper operation of the meter.  The meter shall provide a loop-powered 4-20 mA output signal for connection to the System-10 Btu Meter.  In addition, an integral pulse output for flow totalization shall be provided.  All outputs shall be linear with flow rate. 
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