EBTRON SPECIFICATION FOR UNDERFLOOR FLOW SENSORS:

PART 2 
PRODUCTS

2.1
PRODUCTS INCLUDED IN THIS SECTION

A.
Bi-directional bleed airflow (pressure flow) sensors

2.2
ACCEPTABLE MANUFACTURERS

A.
Subject to compliance with all requirements of this section, provide products that comply with this specification by one of tile following vendors: 
1.
EBTRON, Inc. model HTx104-B or GTx116-P (basis of design).  

a)
Submitting vendors are required to present a functioning, 120 VAC demonstration sample for review in the specifying engineer’s office.  Nonfunctioning samples will not be considered and submissions will be rejected.
2.
Other products
a)
All other vendors shall be considered as substitutions only.  Substitutions for the basis of design requesting acceptance less than 30 days prior to bid date or products submitted in non-conformance with the requirements of this specification will not be considered. 

b)
For any product or assembly to be considered for substitution, a written request shall be submitted to the engineer detailing exceptions and compliance items within this specification, section-by-section with supporting documentation, before an approval will be considered.

c)
Any product submitted as an equal shall be expected to comply with all performance, capabilities and functional aspects of this specification.  Submitting vendors will also be required to present a functioning demonstration sample for review in the specifying engineer’s office.  Nonfunctioning samples will not be considered and submissions will be rejected.

2.3
UNDERFLOOR PRESSURE FLOW SENSORS 

A. 
Provide bi-directional bleed airflow (pressure flow) sensors where indicated on the plans.

B.
Each measuring device shall consist of one sensor assembly and a single, remotely mounted, microprocessor-based transmitter.
1.
Each sensor assembly shall contain three individually wired, hermetically sealed bead-in-glass thermistors.  

2.
Thermistors shall be mounted in the sensor assembly using a marine-grade, waterproof epoxy.  

3.
Thermistor leads shall be protected and not exposed to the environment.  

4.
Each transmitter shall be capable of providing bi-directional airflow or bi-directional pressure data to the BAS, indicate system status locally and contain internal diagnostics routines.  

5.
Devices using less than three thermistors in each sensor assembly are not acceptable.  

6.
Pressure-based sensors (static or differential) are not acceptable. 
C.
Provide hardware, tubing and mounting components necessary to install sensors to measure differential pressure or pressure flow between floor plenum and occupied zones, where indicated on the plans.  

1. 
Coordinate hardware requirements with the sensor manufacturer.  Additional hardware or fittings may be required for some installations and shall be provided by the contractor.  
2.
Provide correction coefficients to compensate for entry and friction loss of the entire assembly to convert the airflow rate to the equivalent pressure between adjacent pressure zones.  

D.
Sensor Assembly Construction and Performance

1.
Each sensor assembly shall be manufactured of a U.L. Listed engineered thermoplastic.

2.
Each sensor assembly shall have an integral, U.L. Listed, plenum rated cable and terminal plug for connection to a remotely mounted transmitter.  

3.
The operating airflow range shall be +3,000 FPM to -3,000 FPM (+/-15.24 M/s) unless otherwise indicated on the plans.

4.
Each measuring device shall be calibrated at a minimum of 10 airflow rates and have an accuracy of ±2% of reading over the entire operating airflow range, with a repeatability of ±0.25%.  Each sensor assembly shall be calibrated to pressure and velocity standards that are traceable to the U.S. National Institute of Standards and Technology (NIST).

5.
Temperature accuracy shall be ±0.14°F (0.08°C) over the entire operating temperature range of 
-20°F to 160°F (-28.9°C to 71°C).
6.
The operating humidity range for each sensor probe shall be 0-99% RH (non-condensing).  Product design shall consider direct exposure to or immersion in liquid water and temporary exposure shall not damage the sensing elements.
7.
Each sensor assembly shall not require being matched to the transmitter in the field.

E.
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 an on-board pushbutton interface and the LCD display.
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 accepting input from two sensor nodes, then averaging the inputs and outputting the results.

6.
The transmitter shall be capable of communicating with other devices using one of the following interface options selected prior to ordering:

a)
Linear analog output signals for airflow and temperature: Field selectable, fuse protected, isolated galvanically and optically from all other circuitry, 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.
F.
Listings and Certifications

1.
The sensor shall be UL® Listed as an assembly demonstrating successful completion of Test Standard UL873 and subscription to the UL Follow-up Services. 

G.
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.


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