EBTRON SPECIFICATION FOR DUCT MOUNTED FLOW MEASUREMENT IN PACKAGED ROOFTOPS, FAN COILS OR CLASSROOM VENTILATORS:

PART 2
PRODUCTS

2.1
PRODUCTS INCLUDED IN THIS SECTION

A.
Duct and plenum mounted airflow and temperature measurement devices

2.2
ACCEPTABLE MANUFACTURERS
A.
Subject to compliance with performance and design requirements of this Section, provide products that comply with this specification by one of the following vendors:

1.
EBTRON, Inc. Model HTx104-U (basis of design) 
B.
Alternatives requesting acceptance as “equals” less than 30 days prior to bid date or products submitted in non-conformance with the requirements of this specification will not be considered. 

1.
For any product to be considered for alternates for the basis of design, a written section-by-section detailed exceptions/compliance document shall be submitted to the Engineer before approval will be considered.
2.
Firms submitting a product as an alternate shall make available a functioning demonstration sample for review in the specifying engineer’s office. 
C
Upon submission, the following alternates will be acceptable, if configured to meet all of the performance requirements and functions detailed within this specification: 

1.   Kurz Instruments

2.   Sierra Instruments

3.   FCI

D.
Specific technologies excluded are: 
1.
Vortex shedding devices are not acceptable. 

2.
Pitot tubes, arrays, Piezo rings and other differential pressure based devices are not acceptable. 

2.3
AIRFLOW/TEMPERATURE MEASUREMENT DEVICES (ATMD)
A. 
Provide airflow/temperature measurement devices (ATMDs) where indicated on the plans.  
1.
Fan inlet measurement devices shall not be used.  
B.
Each ATMD shall consist of one or two sensor probes and a single, remotely mounted, microprocessor-based transmitter capable of independently processing one independently wired sensor node per probe, contained in one or two probe assemblies per measurement location.  
1.
Each sensor node shall contain two individually wired thermistors.  Each sensor node shall include at least one hermetically sealed ‘bead-in-glass’ type thermistor.  
2.
Thermistors shall be mounted in the sensor node using a marine-grade, waterproof epoxy.  Thermistor leads shall be protected and not exposed to the environment.  ‘Bead-in-glass’ thermistor leads shall not be fastened to the thermistor semiconductor substrate by welds or solder connections.
3.
The airflow rate at each sensor node shall be equally weighted and arithmetically averaged by the transmitter prior to output.  All integrated circuitry shall be temperature rated as ‘industrial-grade’.  Submissions containing ‘commercial-grade’ integrated circuitry are not acceptable.
4.
The temperature at each sensor node shall be accurately determined, with an equally weighted and arithmetically or velocity weighted average by the transmitter prior to output, field-selectable by the contractor or user.  

5.
Other than the thermistor sensors, no other electronic components shall be located at the sensing node.  
6.
Devices that do not employ hermetically sealed ‘bead-in-glass’ type thermistors are not acceptable.
7.
Devices with RJ-45 connections exposed to the environment or having electronic circuitry mounted in or at the sensor node are not acceptable.  

C.
Sensor Probe Design and Performance
1.
Each sensor node shall contain a hermetically sealed ‘bead-in-glass’ thermistor sensor and a structural sensor housing. The airflow rate and temperature shall be independently determined at each measurement node prior to averaging.

2.
Each sensor node shall be factory calibrated at still air plus a minimum of 6 airflow rates, and 3 temperatures to standards that are traceable to the National Institute of Standards and Technology (NIST).  Thermistor sensor calibrations traceable only to temperature standards are not acceptable. 

3.
Airflow accuracy shall be ± 3% of Reading (typ,) over the entire operating airflow range of not less than 0 to 2,000 FPM (10.16 m/s).

a)
Devices whose overall performance at the host controller input terminals is the combined accuracy of the transmitter and sensor probes shall demonstrate that the total accuracy meets the performance requirements of this specification throughout the measurement range. 
4.
Temperature accuracy shall be ± 0.15°F (0.08°C) over the entire operating temperature range of -20°F to 160°F (-28.9°C to 71°C).

5.
The operating humidity range for each sensor probe shall be 0-99% RH (non-condensing).  Product design shall consider direct exposure to or emersion in liquid water and temporary exposure shall not damage the sensing elements.

6.
Each sensor or probe assembly shall not require matching to the transmitter in the field.

7.
A single manufacturer shall provide both the airflow/temperature measuring probe(s) and transmitter for each measurement location.

8.
Probes shall be 8” L x 0.75” dia. (203.3 x 19.05 mm) and constructed of extruded, 6063 aluminum tubes.  All internal wires within the tube shall be Kynar coated.  PVC insulated conductors are not acceptable.

9.
Each ducted sensor probe shall have an integral, U.L. Listed, plenum rated cable.  Cable jackets and conductor insulation shall be FEP, Teflon-FEP or Neoflon-FEP.  Cables shall include a terminal plug for connection to the remotely mounted transmitter.  PVC jacketed cables or PVC insulated conductors are not acceptable with ducted sensor probes.  

D.
Transmitters

1.
The transmitter shall have an integral, minimum 16-character LCD display capable of simultaneously displaying airflow and temperature.  The LCD display shall also be capable of displaying individual airflow and temperature readings of each independent sensor node.
2.
The transmitter shall be capable of field configuration, diagnostics and include Field Calibration software, all using an on-board pushbutton interface and the LCD display.  The Field Calibration Wizard shall allow for a one or two point field adjustment to factory calibration for installations that require adjustment.

3.
The transmitter shall have an on-off power switch and operate on 24 VAC.  Isolation transformers shall not be required.  

a)
The transmitter shall use a 24 VAC power supply, fused and protected from over voltage, over current and power surges.  

b)
The transmitter shall use “watch-dog” circuitry to assure automatic reset after power disruption, transients and brown-outs.
4.
The operating temperature range for the transmitter shall be -20°F to 120°F (-28.9°C to 48.9°C).  The transmitter shall be installed at a location that is protected from weather and water.

5.
The transmitter shall be capable of communicating with other devices using one of the following interface options:

a)
Two (2) independent linear analog output signals. One for airflow and another for temperature or alarm functions. Each output shall be fuse protected, galvanically and optically isolated from all other circuitry, and field selectable as either 0-5 VDC, 0-10 VDC or 4-20mA (all 4-wire connections).  

i.
Analog outputs shall have a minimum resolution 0.025% F.S.  

ii.
An alarm output shall be available with the analog outputs option, adjustable to provide either a minimum or maximum signal when airflow is outside of a preset acceptable operating range.  The alarm output shall provide adjustable hysteresis.
b)
RS-485: Field selectable BACnet-MS/TP or Modbus-RTU network protocols to provide indication of individual airflows and temperatures.
6.
The transmitter shall be capable of identifying a damaged sensor node and continue to operate by correctly averaging the remaining functional sensor nodes.
7.
The transmitter shall be capable of providing ACTUAL velocity or volume determinations (AFPM - Am/s or ACFM - AL/s) where installed altitudes differ from Sea Level and Standard Conditions at calibration.  The installed altitude shall be field adjustable by the user between Sea Level and 18,000 ft. (5,486 m).
E.
The manufacturer’s authorized representative shall review and approve placement and operating airflow rates for each measurement location indicated on the plans.  

1.
A written report shall be submitted to the consulting mechanical engineer if any measurement locations do not meet the manufacturer’s placement requirements.

F.  Ebtron manufacture representative: Bluefield Engineered Systems, 888 445-HVAC (4822)


G.
Listings and Certifications

a) The ATMD shall be UL® Listed as an assembly demonstrating successful completion of Test Standard UL873 and subscription to the UL Follow-up Services.
