EBTRON SPECIFICATION FOR SMALL DUCT AND TERMINAL BOX FLOW MEASUREMENT:

PART 2

PRODUCTS

2.1
PRODUCTS INCLUDED IN THIS SECTION

A.
Small duct low flow air measurement devices

B.
Terminal box Inlet-mounted low flow air 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. ELF models, ELF-xxxx, ELF-xxxx/Fxx, ELF-xxxx/N01 or ELF-xxxx/Dxx (basis of design)
2. 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. 

a)
For any product to be considered for substitution a written section-by-section exceptions/compliance document shall be submitted to the Engineer.
2.3
ELECTRONIC LOW FLOW (ELF) AIR MEASUREMENT DEVICES 
A. Provide electronic low flow (ELF) air measurement devices where indicated on the plans.  
B. Each ELF device shall consist of two independent sensor nodes in a single 0.75 inch (19.05 mm) diameter probe assembly for ducts from 5” to 16” and a single sensor node for 4” ducts.  ‘

1. Each transmitter shall operate on 24 VAC supply voltage; at 50 or 60 Hz. 

2. Internal wiring insulation shall be made from Kynar to resist chaffing and corrosion.

3. Instrument cables shall be UL plenum-rated PVC jacket.  

4. All integrated circuitry shall be temperature-rated as ‘Industrial Grade’ for maximum service life. 

5. No electronic components other than the sensor elements shall be located at the sensing node within the airstream.  

C. ELF devices shall include an integral probe mounted microprocessor-based transmitter and mounting bracket.  

D. 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.  

1. Other than the thermistor sensors, no other electronic components shall be located at the sensing node in the airstream.  
2. Devices with RJ-45 connections exposed to the environment are not acceptable.  
3. Devices using chip-in-glass, epoxy-coated or diode-case chip thermistors are not acceptable for use as the heated thermistor sensor. 

4. Thermistor leads shall not be fastened to the thermistor semiconductor substrate by weld or solder connections for the heated thermistor sensor.
E. Each sensing node shall independently determine the airflow rate, which shall be equally weighted in calculations by the transmitter prior to output as the average for the duct and be linear to flow.  

1. Devices which average multiple non-linear variables are not acceptable.  

2. Velocity pressure-based devices are not acceptable.  

3. Vortex-shedding devices are not acceptable.

F. Each ELF device shall have a calibrated accuracy of ± 3% of Reading (typical) over the entire calibrated airflow range of 0 to 3,000 fpm (15.2 m/s), including repeatability of 0.25% of Reading.  Temperature Accuracy shall be ± 0.15° F (0.08°C).
1. Devices using differential pressure, single thermistors emulating pressure, averaging flow rings or crosses are not acceptable. 
2. Devices with accuracy performance expressed as percent-of-full scale output or natural span are not acceptable.

3. Devices whose accuracy is the combined accuracy of the transmitter and sensor probes must demonstrate that the total accuracy meets the percent-of-reading performance requirements of this specification throughout the calibrated range.

G. Each ELF device shall be individually wind tunnel calibrated as an assembly against volumetric airflow standards. 

1. ELF design shall include compensation for flow losses to eliminate inaccuracies associated with airflow measurement in small ducts. 

H. Each ELF device shall output either an analog or digital signal for airflow or pressure. 
1. The analog output shall be available as a non-isolated linear 0-10 / 2-10 VDC or 0-5 / 1-5 VDC signal.  It shall also be available with or without flow integration filtering.  The device shall be capable of being configured in at least four selectable ranges using dip-switch positions.  The device shall also be available in Staefa-equivalent airflow output with flow integration filtering.
2. The ELF device shall be available as a dual output sensor, with both airflow and temperature in 0-10 / 2-10 VDC, 0-5 / 1-5 VDC or Staefa equivalent, with or without flow integration filtering,. 
3. Output full scale velocity choices shall be 500, 1,000, 2,000 and 3,000 FPM (2.54, 5.08, 10.16, and 15.2 m/s).  

4. As a field-selectable alternative, the output shall be available scaled for 4 comparable ranges in velocity pressure from 0.05 to 0.5 in. WG (12.4 to 124 Pa) allowing use with terminal controllers that may only be compatible with non-linear velocity pressure inputs.  

5. Analog output resolution shall be equal to or better than 0.03% FS for units with 5 VDC maximum outputs and 0.015% FS for units with 10 VDC maximum outputs. 
6. A digital output shall be available through terminal blocks for an RS-485 interface at the device and allow field configuration for BACnet-MS/TP or Modbus-RTU protocols.  The digital version shall allow the user to enable or disable the flow integration filter.
I. Required Environmental Operating Range

1. The ELF transmitter operating temperature range shall be at least -20°F to 120°F [-28.9°C to 48.9°C].
2. The ELF sensor probe operating temperature range shall be at least 30°F to 160°F [-1.1°C to 71.1°C].
3. The ELF operating humidity range shall be at least 0 to 99% (non-condensing). 

J. Probes shall be constructed of extruded 6063 aluminum tubes or optionally of Type 316 stainless steel tubes.  All internal wires within the tube shall be Kynar insulated.  PVC insulated conductors are not acceptable.
K. Each ducted sensor probe (with analog outputs) shall have an integral, U.L. Listed, plenum rated cable external to the transmitter.  ELF external cable jackets and conductor insulation shall be PVC. 
L. Transmitters, Processing Electronics and Communications

1. All integrated circuitry shall be temperature rated as ‘industrial grade’.  Submissions containing ‘commercial grade’ integrated circuitry are not acceptable.
a)
The transmitter shall use “watchdog” circuitry to assure automatic reset after power disruption, transients and brown outs.

2. The transmitter shall be installed at a location that is protected from weather and water.
3. The transmitter shall be capable of identifying a faulty sensor node and continue to operate by using the remaining sensor node.
M. 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.

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

