SPECIFICATION FOR COMPOUND ULTRASONIC

MULTI-PATH FLOWMETER FOR CONCRETE CHANNELS
Model 7510 Electronics - FM Certified for Use With

Model 7658 Intrinsically Safe Transducers

1.0
GENERAL

The contractor shall furnish an ultrasonic flowmeter for measurement in each of (2) concrete channels, at locations shown on the drawings, completely in accordance with these specifications.  The flowmeters shall measure flow in each channel and shall display and output flowrate and level each as a discreet 4 -20mA analog signal.  The method used for velocity measurement shall be the acoustic transit time method, which measures velocity by transmitting acoustic pulses between pairs of transducers mounted on removable slide panels attached to the channel walls.  

There shall be eight acoustic paths used for velocity measurement in each channel.  The acoustic paths shall be configured as four parallel acoustic paths in each of two symmetrically crossed planes to provide corrections for off-axis flow velocities (cross-flow).  The velocity data from these paths shall be used, together with water level data provided by a level sensor, to calculate the flow through each channel.  Transducer placement shall be determined by the flowmeter manufacturer.  

Additionally, communications with each flowmeter console shall be available via Windows®-based software program provided by the flowmeter manufacturer for configuring the flowmeter, data acquisition, and display, and performing system diagnostics.  This software shall be for use with PC-type computers that may be connected to the flowmeter console.   

The flowmeter system shall be the Accusonic Series 7510 as manufactured by Accusonic Technologies, Inc., 25 Bernard Saint Jean Drive, East Falmouth, MA 02536-4420, USA. 

Tel:  (508) 495-6600 Fax: (508) 495-6699

1.1
Equipment to be Furnished

Equipment to be furnished shall include the following:        


1.
Two 8-path flowmeter consoles in NEMA 4X wall-mount enclosures certified for use with intrinsically safe transducers.  



(one per channel).  


2.
Two hand-held keypad/display terminals (one per flowmeter console).


3.
Sixteen velocity transducer assemblies and cables per channel, premounted to removable PVC slide plates. The transducers shall be certified for intrinsically safe installation in NEC Class I, Division 1, Groups C,D potentially explosive environments.  The contractor shall remove any supports for the aluminum cover plates that may impede installation or operation of the slide plates. The approximate distance between the flowmeter console and the transducers is ____ feet.  


4.
Two downlooking acoustic transducers for water level measurement (one per channel).

1.2
Equipment Functions Required

The ultrasonic flowmeter will be required to perform the following:   


1.
Indicate and totalize flow through each channel.

2. Provide analog 4-20mA output of flowrate and water level for each channel.

3.
Provide a serial digital RS-232 interface for communications with PC-type computers, and communicate via Windows®-based software provided by the flowmeter manufacturer for configuring the flowmeter, data acquisition and archiving, and performing system diagnostics.

1.3
Experience and Qualifications 

The flowmeter manufacturer shall have a minimum of ten years experience manufacturing and installing flowmeters of the multiple parallel path type specified.  

2.0
OPERATING CONDITIONS

The ultrasonic flowmeter will be used for measuring the flow of water in two channels as shown on the drawings.  The system shall be capable of being powered by a 90 to 250 volts, 47-63 Hz source.  

The flowmeter console shall be suitable for operation in an environment with temperature ranging from 0 degrees C to 50 degrees C and relative humidity ranging from 0% to 95% (non-condensing).

The water flowing in the channels shall be free of entrained air bubbles that prevent proper operation of the ultrasonic transit-time velocity measurements.  

3.0
MATERIALS

All of the equipment described below shall be furnished by one supplier. Component devices which perform similar functions in each system shall be purchased from the same manufacturer. 

3.1
Transducer Assemblies
Transducers installed in the conduit shall be of the surface-mount, piezoelectric type, operating at a frequency of 500 kHz.  Transducer assemblies shall be mounted on removable slide plates on the internal surface of the channel as shown in the plans. The transducers shall be in direct contact with the water.  Transducer assemblies shall be constructed of PVC, CPVC, and/or stainless steel. Each transducer shall be provided with a mounting assembly that allows cable exit either upstream or downstream.


Transducer cables shall be routed through conduit, secured to the channel walls and brought to a common penetration, exiting the conduit as shown on the plans.

Transducers shall be certified for intrinsically safe installation in NEC Class I, Division 1, Groups C,D potentially explosive environments.

Transducers shall be Accusonic Model 7658. Mount assemblies shall be Accusonic Model 7698.

3.2
Flowmeter Consoles
The flowmeter consoles shall be multi-path acoustic transit time type systems.  The flowmeter consoles shall measure discrete acoustic travel times to arrive at an average velocity for each of the acoustic paths.  These velocity data points shall be integrated over the cross-sectional area of flow to determine the flowrate through each channel.  The method of measuring and computing water velocity shall be independent of the speed of sound in water.  The flowmeters shall be capable of operating up to 8 acoustic paths.  The systems shall be capable of bi-directional flow measurement.

The consoles shall evaluate each acoustic signal received and shall reject those which are distorted by reflections or reverberations or whose amplitude is below a minimum value.  Velocity and rate-of-change-of-velocity limits shall be user-selectable and adjustable on-site.

The flowmeter consoles shall be equipped with an Automatic Gain Control (AGC) feature to ensure that all received acoustic signals are continuously amplified to usable levels. 

The flowmeters shall each have a hand-held keypad/display terminal for user interface with the flowmeter.  The user shall be able to enter all site-specific and operational parameters via the keypad.  The keypad/display module shall be removable to prevent unauthorized access to the flowmeter.  The system shall also be capable of communication via a PC through a Windows 95® (or higher) user interface.  

The consoles shall be installed in NEMA 4X enclosures suitable for wall mounting.  The keypad/display terminals shall be mounted inside the enclosures.

The systems shall have the capability to display pipe flowrates and totalized flows.  At the user's option the systems shall display a message that indicate the type and path location of a signal interruption or transducer failure.  

Analog Outputs - 4-20 mA outputs of flowrate and stage (water level) in the pipe shall be provided.  

The flowmeters shall be designed to return to full operation following a short-term power interruption, with all stored values retained.

The flowmeter consoles shall be certified by FM as suitable for use with intrinsically safe transducers appropriate for Class1, Div 1 Group C and D applications.  Flowmeter consoles shall be Accusonic Model 7510-SC.

3.3
Transducer Cable

The contractor shall furnish all cable between the transducers and the electronic consoles.  The cable shall be of the type specified by the flowmeter manufacturer.  Any connectors to the transducers that may be required shall be supplied by the flowmeter manufacturer.

4.0
INSTALLATION

The flowmeter manufacturer shall provide a qualified Field Engineer to supervise installation of the transducer assemblies, placement and connection of the flowmeter consoles, and commissioning of the systems.

5.0
WARRANTY

For a period of 1year following delivery of the flowmeter systems, the manufacturer shall repair or replace any part which fails due to defects in materials or workmanship.  Failed parts shall be returned to the manufacturer's factory, freight prepaid, for repair or replacement.
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