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August 2017

TO: Purchaser of QCEC Brand Products
FROM: Teledyne ISCO

We hope that you find this recent product purchase meets your needs. We wanted to update
you that the QCEC product you purchased is now manufactured by Teledyne ISCO and is
backed by Teledyne ISCO’s commitment to quality products and exceptional customer
service.

Teledyne Isco, a world leader in automatic water sampling and open channel flow monitoring
products, acquired in late April 2017 the QCEC line of water & wastewater automatic samplers
and flowmeters. With the addition of this sampling vacuum pump technology, we are able to
offer a broader sampler product offering to meet customers’ needs.

Teledyne Isco has been in business for over 50 years manufacturing a wide range of products
for professionals working in water pollution monitoring and abatement, engineers and
managers involved with wastewater process control, and scientists involved in field and
laboratory work. We take pride in the fact that the products we produce are used by our
customers to improve the quality of life on Earth.

We offer all our customers responsive, competent, and excellent service and support. Our
customers are the most important part of our business, and we work tirelessly to ensure your
complete satisfaction. Provided below are key contact information so that you can reach us
at your convenience.

Water & Wastewater Product Support:

Telephone (402) 853-5350
Toll Free (USA) (866) 298-6174
Email IscoEPS@teledyne.com

Teledyne ISCO

4700 Superior Street

PO Box 82531

Lincoln, NE 68501

Telephone (402) 464-0231
Fax (402) 464-0318
Toll Free (USA) (800) 228-4373

Email information request  iscoinfo@teledyne.com
Website www.teledyneisco.com
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Teledyne Isco One Year Limited Factory Service Warranty*

This warranty exclusively covers
instruments, providing a one-year
covering parts and labor.

Any instrument that fails during the warranty period due to
faulty parts or workmanship will be repaired at the factory
at no charge to the customer. Teledyne Isco’s exclusive
liability is limited to repair or replacement of defective
instruments. Teledyne Isco is not liable for consequential
damages.

Teledyne Isco will pay surface transportation charges both
ways within the 48 contiguous United States if the
instrument proves to be defective within 30 days of
shipment. Throughout the remainder of the warranty period,
the customer will pay to return the instrument to Teledyne
Isco and Teledyne Isco will pay surface transportation to
return the repaired instrument to the customer. Teledyne
Isco will not pay air freight or customer’s packing and
crating charges. This warranty does not cover loss, damage,
or defects resulting from transportation between the
customer’s facility and the repair facility.

Teledyne  Isco
limited warranty

The warranty for any instrument is the one in effect on date
of shipment. The warranty period begins on the shipping
date, unless Teledyne Isco agrees in writing to a different
date.

Excluded from this warranty are normal wear; expendable
items such as desiccant, pH sensors, charts, ribbon, lamps,
tubing, and glassware; fittings and wetted parts of valves;
check valves, pistons, piston seals, wash seals, cylinders,
pulse damper diaphragms, inlet lines and filter elements;
and damage due to corrosion, misuse, accident, or lack
of proper installation or maintenance. This warranty does
not cover products not sold under the Teledyne
Isco trademark or for which any other warranty is
specifically stated.

No item may be returned for warranty service without a
return authorization number (RMA) issued by Teledyne
Isco.

This warranty is expressly in lieu of all other warranties
and obligations and Teledyne Isco specifically disclaims
any warranty of merchantability or fitness for a
particular purpose.

The warrantor is Teledyne Isco, 4700 Superior, Lincoln, NE
68504, U.S.A.

*This warranty applies to the USA and countries where Teledyne Isco does not have an authorized dealer.
Customers in countries outside the USA, where Teledyne Isco has an authorized dealer, should contact

their Teledyne Isco dealer for warranty service.

Problems can often be diagnosed and corrected without returning the instrument to the
factory. Before returning any instrument for repair, please contact the Teledyne Isco Service
Department for instructions and to obtain a return material authorization number (RMA).

Instruments needing factory repair should be packed carefully and shipped to the attention of
the service department. Small, non-fragile items can be sent by insured parcel post. PLEASE
WRITE THE RMA NUMBER ON THE OUTSIDE OF THE SHIPPING CONTAINER and

enclose a note explaining the problem.

Shipping Address:

Teledyne Isco - Attention Repair Service

4700 Superior Street
Lincoln, NE 68504 USA

Mailing Address: Teledyne Isco

PO Box 82531

Lincoln, NE 68501 USA

(800) 775-2965 (lab instruments)
(866) 298-6174 (samplers & flow meters)

Sales & General Information: (800) 228-4373 (USA &Canada)

Phone: Repair service:
Fax: (402) 465-3001
Email:

March 2, 2016 P/N 60-1002-040 Rev J

IscoService@teledyne.com

"“ TELEDYNE I1SCO

Everywhereyoulook’
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Safety Precautions

Thank you for purchasing the ultrasonic flowmeter.

This instruction manual provides important information regarding the safe installation,
operation and maintenance of the flowmeter. Please read it carefully before attempting
to install or operate the meter. A copy of this manual should be kept by the operator.
Extra copies of this manual are available from your supplier or directly from the
manufacturer.

The following important symbols are used throughout this manual and on labeling
affixed to the flowmeter:

CAUTION
risk of danger

CAUTION
risk of electric shock

A

CAUTION
risk of danger

This symbol identifies a risk of electric shock where the possibility of injury
or death is present.

This symbol identifies a risk of injury or death is present.

In all cases, when this symbol is used on labeling affixed to the flowmeter,
the documentation needs to be consulted to find out the nature of the
potential HAZARD and any actions which have to be taken.

If the equipment is used in a manner not specified by this instruction
manual, the protection provided by the equipment may be impaired.

QUESTIONS REGARDING THE SAFE USE OF THIS PRODUCT, THE LINUX
OPERATING SYSTEM SOURCE CODE AND OTHER TECHNICAL ASSISTANCE
MAY BE DIRECTED TO THE PLACE OF PURCHASE.

Quality Control Equipment Company
4280 E. 14th Street
Des Moines, Iowa 50313

Acceptable For Indoor and Outdoor Use

CAUTION - To reduce risk of electric shock,
Disconnect electricity before removing
back cover.
WARNING - Cord connected models must
be connected to a properly grounded
receptacie.

AWARNING - Permanently connected modeis
must be connected to a properly grounded

terminal box.

See Intruction Manual. ( €
p ETL Listed
Conforms To UL STD 61010-1
c us Certified To
i CAN/CSA STD C22.2 No. 610101

ENCLOSURE TYPE "NEMA" 4X E
BOTTIER DE TYPE "NEMA" 4X ik

LABELING

Ultrasonic Flowmeter
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1.0 Product Overview

1.1
Operating
Principles

1.2
Transit Time
Operation

The Hybrid Ultrasonic Flow Meter can measure fluid flow in virtually any fluid in
which sound waves can travel. The meter is considered “hybrid” because it can measure
fluid flow using either the Doppler or Transit Time methods. The system includes a set of
ultrasonic sound Transducers and a Signal Processing Unit (SPU). The transducers are
clamped to the outside of the pipe wall and include no moving parts. The SPU controls
and processes the transducer signals into useful flow measurement data. This method of
flow measurement is safe, non-intrusive and very easy to service.

The Transit Time measuring method requires relatively “clean” fluid to enable the sound
waves to complete their circuit. The meter may be operated in the Transit-Time mode
when the fluid contains 0% to 10% (0 to 100,000 ppm) of particles. To allow for changes
in the fluid’s particle count, the meter monitors the signal gain and employs an
Automatic Gain Control (AGC) algorithm that automatically adjusts the gain to maintain
the optimum power level.

The speed at which sound travels in the fluid must be known. The factory will configure
the meter for a known fluid during the initial configuration. The model QC-DT includes a
5-button user interface that can be used to configure the meter. Many common fluids are
listed in the software and can be selected directly from the menu. Provided the speed of
sound in the fluid is known, custom “unknown” fluids can be input manually by the user.
A list of various fluids and their sound speeds are provided in the index of this user
manual.

Transmitting Receiving
Tra\nsducer Transduger
N /

Ultrasonic Signal Path
TRANSIT TIME MEASUREMENT PRINCIPLE

When operated in the Transit Time measurement method, a short ultrasonic signal burst
passes first in one direction and then in the other between two transducers separated
along the length of the pipe. When traveling in the same direction as fluid flow, the burst
is carried along by the fluid and arrives earlier as a result. When traveling against fluid
flow, the burst is held back by the fluid and arrives later. The SPU (Signal Processing
Unit) measures this difference in time-of-flight in the two directions. From this, the
actual time-of-flights, the distance traveled in the fluid and the angle of the ultrasonic
signal path, it calculates the fluid velocity.

As well as the V mounting method shown, the transducers could be on opposite sides of
the pipe with no reflections in the path (Z mount).

Ultrasonic Flowmeter
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1.3
Doppler
Operation

The Doppler measurement method requires that particles be present in the flow stream
to “reflect” the sound waves. The particles must be of sufficient size, volume and type to
reflect the sound waves. For example; although orange juice may contain pulp that is of
sufficient size and volume, the properties of the pulp do not allow the sound waves to
reflect. Therefore, the meter will not operate in the Doppler mode with orange juice
containing pulp.

The meter may be operated in the Doppler mode when the fluid contains 0.02% to 15%
(200 to 150,000 ppm) of particles that are at least 50 micron in size and have sufficient
sound reflection properties.

Transmitting

Transducer
Reflecting
Particle
N /
N !
\ / /1
Ny /
Fluid-Filled Pipe Y  /Flud
\_Flow
i \\

\
Ultrasonic

Receiving Signal Path
Transducer

DOPPLER MEASUREMENT PRINCIPLE

When operated in the Doppler measurement method, a continuous-wave ultrasonic
signal passes from a transmitting transducer into a pipe carrying a moving fluid. The
signal is reflected by particles in the fluid and is picked up by a receiving transducer on
the opposite side of the pipe.

When using the Doppler method, the transducers are installed directly opposite each
other along the pipe axis, one each side of the pipe, either with or against the flow of
fluid. The ultrasonic signal is subject to a Doppler shift when it is reflected from the
particles moving at (nominally) the same velocity as the fluid. Therefore, the frequency
at the receiving transducer will be slightly different from the transmitted frequency. The
SPU (Signal Processing Unit) measures this difference in frequency and calculates the
fluid velocity.

Note that the meter is actually measuring the velocity of the particles and not the actual
fluid. For this reason, measurement error will occur if the particles do not move at the
same velocity as the fluid, such as when the particles are heavier than the fluid or when
the fluid is moving at such a low velocity that the particles drop out of suspension.

Ultrasonic Flowmeter



Page 7

1.4
Flow Stream
Requirements

1.5

Straight Pipe
Length
Requirements

1.6

General Piping
System
Requirements

The flowmwter’s sound wave beam is only affected by fluid that actually passes through
the beam and therefore, the meter will not measure accurately if the fluid velocity is not
consistent across the entire pipe diameter. Flow disturbances such as pumps, elbows,
tees, and valves in the flow stream can cause swirl patterns and vortices that will affect
the measurement. Install the transducers on a straight run of pipe as far as possible
from any disturbances. The distance required for accuracy will depend on the type of
disturbance.

Straight Lengths of Pipe Required

Type of Disturbance

Upstream from Transducers Downstream from Transducers

Flange 5 x Nominal Pipe Size 5 x Nominal Pipe Size
Reducer 7 x Nominal Pipe Size 5 x Nominal Pipe Size
90° Elbow 10 x Nominal Pipe Size 5 x Nominal Pipe Size

Two 90° Elbows - 1 Direction 15 x Nominal Pipe Size 5 x Nominal Pipe Size

Two 90° Elbows - 2 Directions 20 x Nominal Pipe Size 5 x Nominal Pipe Size

Gate valve 25 x Nominal Pipe Size 5 x Nominal Pipe Size

Pump 25 x Nominal Pipe Size 5 x Nominal Pipe Size

¢ The meter can be used with a large number of pipe materials and sizes. However, the
successful installation will take into account not only the pipe diameter, but also the pipe
material, the wall thickness and the surface finish of the inside and outside walls of the
pipe. Follow these piping guidelines to ensure a successful installation:

¢ Do not attempt to measure very low flow velocities in the Doppler mode. In some cases,
the particles in the flow stream can fall out of suspension resulting in error or failure.

¢ The outside surface of the pipe must be clean and smooth. Insulation, coatings, rust
and other surface imperfections should be removed before installing the transducers.

¢ The inside surface of the pipe must be clean and smooth to properly reflect the sound
wave.

Pipe Size Ranges and Maximum Wall Thickness

Pipe Material Transducer Models |, J, K Transducer Models D, E, F, G, H

Doppler or Transit Time Mode Doppler Mode Transit Time Mode Max Wall

Brass (Naval) 3/4” t0 2" (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“10 100" (63 to 2500mm) ~ |.500” (13mm)
Copper 3/4” to 2” (20 to 63mm) 2“0 100” (63 to 2500mm) 2“t0 100” (63 to 2500mm) | .500” (13mm)
FRP (fioerglass Reinforced Plastic)|  1/2” to 2” (20 to 63mm) 2"10 100" (63 to 2500mm) 210 100" (63 to 2500mm) | .500” (13mm)
Iron (cast) 34”0 27 (20 o 63mm) 2“0 100” (63 to 2500mm) 210 100" (63 to 2500mm) | 500" (13mm)
Iron (ductile) 3/4” to 2’ (20 to 63mm) 2“0 100” (63 to 2500mm) 2“0 100" (63 to 2500mm) | .500” (13mm)
Nylon 112" t0 2" (20 to 63mm) 1“0 100" (25 to 2500mm) | 1-1/2" to 100" (40 to 2500mm) |2.00” (50mm)
Polyethylene (HDPE) 112" t0 2’ (20 to 63mm) 110 100" (25 to 2500mm) 1-1/2* to 100” (40 to 2500mm) |2.00” (50mm)
Polyethylene (LDPE) 1/2" to 2” (20 to 63mm) 110 100" (25 to 2500mm) | 1-1/2* to 100” (40 to 2500mm) | 1.00” (25mm)
Polypropylene 112" t0 2’ (20 to 63mm) 110 100” (25 to 2500mm) 1-1/2* to 100” (40 to 2500mm) |.500” (13mm)
PVC/CPVC 1/2" to 2” (20 to 63mm) 110 100" (25 to 2500mm) | 1-1/2* to 100” (40 to 2500mm) |2.00” (50mm)
304 Stainless Steel 3/4” o 2’ (20 to 63mm) 2“t0 100" (63 to 2500mm) 2"t0 100" (63 to 2500mm)  |.500" (13mm)
304L Stainless Steel 3/4” t0 2’ (20 to 63mm) 2"10 100" (63 to 2500mm) 2"10 100" (63 to 2500mm) | 500” (13mm)
316 Stainless Steel 3/4” to 2" (20 to 63mm) 2“t0 100" (63 to 2500mm) 2"t0 100" (63 to 2500mm)  |.500" (13mm)
Steel (1% carbon hard) 3/4” to 2’ (20 to 63mm) 2“0 100” (63 to 2500mm) 2“t0 100” (63 to 2500mm) | .500” (13mm)
Steel (carbon) 3/4” 0 2’ (20 to 63mm) 2“0 100” (63 to 2500mm) 2°t0 100 (63 to 2500mm) | 500" (13mm)
Titanium 3/4"t0 2" (20 to 63mm) 2“0 100” (63 to 2500mm) 2"10 100" (63 to 2500mm) | 500" (13mm)

Ultrasonic Flowmeter
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1.7

Complete
Flowmeter
Model Number
System

1.8

Additional
Transducers
Model Number
System

Contact your local distributor for available model numbers

Contact your local distributor for available model numbers

Ultrasonic Flowmeter
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1.9 Specifications

General Operation
Measuring Principle
Hybrid. User-selectable Doppler or Transit Time operating modes.
Fluid Types

Virtually any acoustically conductive fluid.

Transit time mode from 0% to 10% (0 to 100,000 ppm) particulate.
Doppler from 0.02% to 15% (200 to 150,000 ppm) 50 micron particles.
Fluid Velocity Range

0.25 to 30 feet per second (0.07 to 9 meters per second)

Flow Sensitivity

0.001 feet per second (0.0003 meters per second)

Nominal Pipe Sizes

0.5 inch - 100 inch (20mm to 2500mm)

Pipe Liner Materials

Most plastic liners

Pipe Materials

Most metal and plastic pipes.

Accuracy

Flow Rate Transit Time Accuracy at at Nominal Pipe Sizes

Averaging Time

5.0 Seconds [ +/-1% of rate > 1 ft/sec +/-0.01 ft/sec < 1 ftisec
(default setting)

1.0 Seconds +/-1% of rate > 5 ft/sec +/-0.05 ft/sec < 5 ft/sec
0.5 Seconds +/-2% of rate > 12 ft/sec +/-0.25 ft/sec < 12 ft/sec

Doppler Accuracy at Nominal Pipe Sizes

5.0 Seconds | 17,29 of rate > 5 ft/sec +/-0.10 ft/sec < 5 ft/sec
(default setting)

1.0 Seconds +/-2% of rate > 8 ft/sec +/-0.20 ft/sec < 8 ft/sec
0.5 Seconds +/-2% of rate > 12 ft/sec +/-0.25 ft/sec < 12 ft/sec

Shipping Specifications
Carton Dimensions: 21” x 17" x 9-1/2”
Carton Weight: 24 Ibs. (10.9 Kg.)
(excluding T-Track mounting fixtures)

Clamp-On Transducers - Models D thru K____

Housing

NEMA 6P (IP67), PVDF base with Polypropylene cover.

Dimensions: 3.12H x 2.95W x 1.60D in. (79H x 75W x 41D mm)
Weight (excluding cable): 0.8 Ib. (0.4 kg.) each

Cable - field replaceable options A, B, C, D

Shielded coaxial RG/U Type: 59. FEP jacket, black. RoHS Compliant
Connector: thermoplastic locking. NEMA 6P (IP67)

Available lengths: 10ft (3m), 25 ft. (7m), 50 ft. (15m), 100 ft. (30m)
Cable - non-removable options E, F, G, H

Shielded coaxial RG/U Type: 59. FEP jacket, black. RoHS Compliant
Available lengths: 10ft (3m), 25 ft. (7m), 50 ft. (15m), 100 ft. (30m)
Pipe Surface Temperature

-20°F to 250°F (-34°C to 121°C)

T-Track mounting system -
Housing cover: Heavy gauge 304 stainless steel

Pipe surface mounting V-blocks: Anodized aluminum
Pipe Clamps (1/2” - 4” models): Nylon 6/6

Pipe Clamps (2” - 24” models): 1” x 96” polypropylene strap, SS ratchet

Hardware: stainless steel

SPU (Signal Processing Unit)

Enclosure

NEMA 4X (IP66), Powder coated aluminum, SS clamps and hardware.

Dimensions: 11.00H x 8.60W x 5.00D inches (279H x 218W x 127D

mm)

Weight 9.5 Ib. (4.3 Kg.)

Mounting

Wall, pipe (vertical or horizontal) or panel mounting. Hardware

included.

Panel opening: 10.63H x 8.10W inches ( 270H x 206W mm)

Panel Depth. Rear: 2.78 inches (71 mm), Front : 2.18 inches (55 mm)

Power Requirements

95-264 VAC 50/60Hz or 15-30 VDC; 30 watts maximum

Operating Temperature

14°F to 140°F (-10°C to 60°C) Storage: -40°F to 158°F (-40°C to

70°C)

Display

320 x 240 pixel QVGA backlit LCD, UV resistant.

Simultaneous Rate and Total: 10 digit maximum + exponent to E+32

Decimal location configurable to 10 places.

Display Languages

English, Spanish, French or German selectable.

Keypad

Five-button positive action tactile switch keypad.

Security

Programmable master password and individual configuration

passwords.

Display Volume Units

Independently configurable Rate and Total display units in: U.S.

Gallons, ounces, barrels (US liquid), barrels (US oil), cubic ft, acre ft,

Imperial (British) gallons, liter, cubic meter, or user defined “custom”

units.

Rate display in feet or meters per second.

Display Time Units

Seconds, minutes, hours, days.

Display/Output Response Time

Selectable: 0.25, 0.50, 1.0 (default), 2.5, 5.0 seconds.

Flow Rate Display Averaging

Selectable: 0.50, 1.0, 2.5, 5.0 (default), 10.0 seconds.

Data Outputs

® |solated 4-20 mA output - fully configurable, invertible

® 0-1000 Hz Pulse output - fully configurable, invertible

Data Logging

Date/time stamped flow rate and flow total data in FAT32 file format,

easily imported into Excel. Configurable to trigger on time interval (1-

999,999 sec), rate and/or total set-point values. Over 500,000 log

events possible with included 32MB SD Card. 2,000 logs held in

memory buffer downloadable using Sonic-Pro user software

application.

Process Control

Three independently configurable 10 amp Form C, NO/NC relays.

* Configure to flow rate for high/low/range rate alarm. Programmable
release values enable auto release or manual latching operation.

® Configure to flow total for manual trigger batch operations or
automatically triggered, timed batch operations.

External Communications

Computer connection via RS-232, RS485, USB, Ethernet.

® Includes user communication and configuration application software

* Permits remote internet access through local network set-up

* Remotely access and upload data logging files.

Ultrasonic Flowmeter
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2.3
Description of
Operating
States and
Controls

2.4
Power On

and
Self-Test

Below is a diagram of the flowmeter’s major operating states. The condition of the
motherboard LEDs is pictured under the name of each state. Transitions are annotated
with their causes, which may be user actions via the motherboard controls and timeouts
(uppercase text), user actions using a display optionally fitted to the flowmeter, (italic
text) or automatic transitions when a step is complete (in parentheses).

In the Self-Test state, the flowmeter checks the operation of internal circuitry, such as
communication between the processor and its peripheral functions, Verify that all LEDs
and the LCD display, if fitted, are working properly. Do not press any buttons during
self-test.

If an error condition is detected during self-test, the flowmeter enters the Faulted State.
Failure of the LEDs, LCD display, and the display touch-pad are not internally
detectable.

If self-test completes without error, the flowmeter enters the Startup State. Note that
completion of self-test does not guarantee that the flowmeter is properly configured and
able to make accurate measurements.

Power ON
\M/ o ShdDRAL, \_ARAL,
== [[|[ ][]z [(pass Bl B [[=
2NN 7TV TIANS 7N
SELF-TEST STARTUP STATE
(fail) HOLD SETUP A TAP SETUP 7 SECOND
FOR TAP SETUP BUTTON or BUTTON TIME ouT

3 SECONDS TIME OUT (5 minutes) or

press “ESC” button \ /

] [ TG ]

(complete) | y

Y
NV i,
K Bnnn I nan
ns

FAULTED STATE ZERO CALIBRATION

1NN NN
SETUP MODE

(fail) TAP SETUP (fail) A
TAP SETUP BUTTON or
BUTTON or Activate a TAP SETUP BUTTON or
press configuration FLIP DOPPLER/ TT
“DONE” button Y MODE SWITCH A\ 4
l I l\ﬁxﬁ,l Mbdbal,
NN 0 I ‘/,DWD\xQ\l
TRANSDUCER POSITIONING RUN MODE
\ A \ 4 (fail)

FLOWMETER OPERATING STATES

On application of power, the power LED (green) on the motherboard comes on and the
flowmeter performs self-test functions. The approximate duration of self-test is 10
seconds. The flowmeter indicates that it is in the Self-Test State as follows:

\l/ NIAdIx\RA L,
The red and all four yellew LED indicator I\ - = x -
lights flash at 1 Hz. /“\“ ’/l\)‘l\xl I)\II\\

INDICATOR LIGHTS IN
SELF-TEST STATE

Information Screen

Firmware Version, A01.00.00
Self-test ...

The LCD display shows the firmware
version number and the text “Self-Test ...”.

| |
LCD DISPLAY

Ultrasonic Flowmeter
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2.0 Overview of Flowmeter Operation

2.1

Standard
Model Features
and Options

2.2
Wiring
Compartment

This section presents an overview of the function of the Ultrasonic Flowmeter. It is
intended to orient the reader to the various states in which the flowmeter operates, what
is accomplished in each state and how the flowmeter moves from state to state.
Subsequent sections will elaborate on the most important states and introduce
capabilities not mentioned here.

STANDARD MODEL FEATURES

* Data logging to a standard SD Card.

*  4-20 mA output signal

* 0-1000 Hz digital frequency output signal
* LED status indicator lights

DISPLAY AND USER ACCESS
QC-DT-13 provides a full featured display and full user access all programming
functions.

OPTIONAL COMMUNICATIONS PACKAGE WITH CUSTOM PC SOFTWARE
Any flowmeter model can be equipped with a Communications Package that includes
circuitry, connector panel and custom PC software. When connected to a computer
running the User PC software, any model can perform the QC-DT-13 functions described
in this manual including program editing and data logging downloads directly into the
PC.

OPTIONAL PROCESS CONTROL RELAY BOARD
Any flowmeter model can be equipped with a Process Control Relay Package that
includes three independently programmable 10 amp relays.

WIRING COMPARTMENT

The wiring access door on the front of the flowmeter enclosure only must be
removed to access the wiring terminal blocks, motherboard controls (a setup button and
the measurement mode switch) and to view the status LEDs. There are no user
serviceable items inside the rear enclosure.

SETUP BUTTON
TRANSDUCER INDICATOR O SIGNAL

INPUTS LIGHTS OUTPUTS
Bl 0000

SETUP BUTTON (white)
= ‘ INDICATOR LIGHTS \ \
. =

MODE SWITCH

SD CARD
DATA LOG
(REMOVE)

WARNING
INPUT POWER LIMITS
AC INPUT
110~240Vac 50/60Hz-18W

DC INPUT
15~30 Vdc-18W

COMMUNICATIONS PROCESS CONTROL RELAYS
CONNECTOR PANEL (THREE EACH) 10A 250V AC

CIRCUIT BOARD LAYOUT

B CO00

ITI

FRONT COVER PLATE REMOVED

INPUT POWER (green)
FAULT CONDITION (red)
METER STATUS (yellow)

INDICATOR LIGHTS
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2.5 In the Startup State, the flowmeter waits for up to 7 seconds for the Setup button to be
Startup pressed. The location of the Setup button is as follows:
State A push-button switch on the controller SETUP BUTTON (white)
motherboard plus a SETUP soft button
appears on the display. seruRpuTToN

TRANSDUCER INDICATOR SIGNAL
INPUTS LIGHTS OUTPUTS POWER INPUT
Al 0000

SD CARD
DATALOG
(REMOVE)

WARNING
com INPUT POWER
B oo
Nol ut

AC INP
110VAC - 240VAC

Ne] R2 |:| 50160 Hz

NOJ

DC INPUT
1 bC

COMMUNICATIONS PROCESS CONTROL RELAYS
CCONNECTOR PANEL (THREE EACH) 10A 250V AC

CIRCUIT BOARD LAYOUT

The flowmeter indicates that it is in the Startup State as follows:

The Fault (red) LED is OFF and all yellow

NAAIVRAL,
LEDs are at first ON and then turn OFF I l :D DXD D:
one by one, starting at LED1, at intervals of /")\\{)x(ﬁ}:
1.5 seconds, so as to count down the 7 I l I D DE
second pause. ZINXTNN

Shaly
TR T e
TN
Al£
Bl BEN[:
NN
B0 BRER
LED INDICATORS
Plus the display screen indicates:

Startup ...

Tap Setup to enter Setup Mode . .
Hold Setup for Zero Calibration Firmware Version, A01.00.00
Configuration set # SRR

. Tap Setup to enter Setup
(Searching for SD Card) Hold Setup for Zero Calibration

Below this, a “progress bar” counts off the 7 Configuration Set #1
second delay (Searching for SD Card)
[OOOC ]
I I R N

DISPLAY SCREEN
The SETUP soft button is available.

Ultrasonic Flowmeter
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2.6
Setup
Mode

From the Setup mode, a zero calibration can be performed (see section 5, page 30) or the
Setup Root Menu system can be entered. The operations that can be performed in the
Setup Root Menu are fully described in section 6. It must be emphasized that when
in the Setup Mode, the flowmeter is not measuring flow or performing any of
the related functions such as updating the 4 to 20 mA or pulse signal outputs,
performing process control, etc.

The Setup Mode can be entered in two ways:

1) Tap the SETUP button on the motherboard, the display touch-pad, or on the user PC
Communications Software.

2) Flip the Doppler/Transit Time switch.

Note: the meter must be in the Startup State or in the Run Mode to enter the Setup Mode.

The flowmeter indicates that it is in the Setup Mode as follows:

Nz \\l/
The two outer yellow LEDs flash at 1 Hz. = -
TP IE
SETUP MODE

Setup Root Menu
The Setup Root Menu appears. Manage Configuration Sets

Global Configuration

ENTER * 3 ESC

The flowmeter will remain in the Setup Mode until one of the following actions occur:
1) A Configuration Set is activated from the Setup Root Menu.
2) The user “escapes” from this state.
The user can escape to the Startup state by:
a) Hold the SETUP button on the motherboard for three seconds.
b) Tap the SETUP button once (resulting in entering the Transducer Positioning
state) and tap again (resulting in entering the Startup state).
¢) Press the ESC button on the display or on the optional Communications
software.
Note that if the user escapes, the currently active configuration set will re-activate.
3) Five minutes passes without user action.

Ultrasonic Flowmeter
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2.7
Transducer
Positioning
State

In the Transducer Positioning State, the flowmeter waits for the transducers to be
correctly positioned on the pipe.

When operated in the Transit Time measurement mode, the separation distance of the
transducers is computed by the flowmeter from the information in the Transducer
Setup branch of the Configuration Menu. The correct separation distance is
dependent on the pipe OD, pipe wall thickness, pipe type and chosen mounting mode. If
the Doppler measurement mode is selected (by the motherboard switch), the separation
of the transducers (along the pipe axis) is always zero.

When factory configured, the separation distance and mounting mode is printed on the
serial label. The separation distance will also be displayed on the LCD display or on the
optional communications PC software, in either inches or millimeters depending on the
Measurement Units chosen in Transducer Setup. If the meter has not been factory
configured, or if a new configuration is required, the pipe OD, pipe wall thickness, pipe
type and chosen mounting mode configuration data must be input before proceeding. See
section 6 for instructions on how to create or modify a configuration.

The flowmeter indicates that it is in the Transducer Positioning State as follows:

The two center yellow LEDs flash at 1 Hz. I I I\ﬁxﬁ/ I
ZINXIN
TRANSDUCER

POSITIONING STATE

Information Screen

The display screen presents instructions to
the user as shown. Firmware Version, A01.00.00

Transducer Positioning ...
Position the transducers

at a separation distance of:
2.489416 inches (”V” Mount)

Press DONE when this is complete

You must acknowledge that the transducers are correctly positioned by either pressing
the SETUP button on the motherboard or the DONE soft button on the display. The
flowmeter will then return to the Startup state, see section 2.5 above, from

which you can again enter Setup Mode or perform Zero Calibration or, by allowing
the 7 second timeout to elapse, let the flowmeter enter Run Mode and begin flow
measurement.

Ultrasonic Flowmeter
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2.8

Zero
Calibration
State

If the Transit Time measurement mode is selected, perform a zero calibration after
performing setup, you may also do it at other times as desired. It is not necessary to
perform zero calibration if Doppler measurement mode is selected, however it is
harmless and will have no effect on the measurement.

In the Zero Calibration State, the flowmeter measures and records the apparent rate of
fluid flow to offset measurements in Run Mode and compensate for any zero flow error.
This information is associated and stored with the active Configuration Set and survives
power loss and restarts. If a new Configuration Set is made activate, it will have its own
zero calibration information.

The approximate duration of zero calibration is 15 to 20 seconds. There must be no
movement of fluid in the pipe. Do not perform zero calibration if it is not possible to
establish zero fluid flow in the pipe. If there is flow during zero calibration, then flow
measurement in Run Mode will be inaccurate. The only means provided to cancel zero
calibration or to undo its effect is to perform another zero calibration.

Zero calibration must be started while in the Startup State by holding down the SETUP
button for at least 3 seconds. The Startup State may be entered by power cycling the
flowmeter or upon exit from the Setup Mode or Transducer Positioning state. The Setup
Mode can be activated directly from the Run Mode by pressing the SETUP button and
then the pressing the ESC button.

On completion of zero calibration, the flowmeter returns to the Startup State and will
again wait for up to 7 seconds for the Setup button to be pressed.

The flowmeter indicates that it is in the Zero Calibration State as follows:

One yellow LED flashes at 1 Hz. I I I:i:l I

INDICATOR LIGHTS DURING
ZERO FLOW CALIBRATION

Information Screen

The display screen indicates:
Zero Calibration ... ) )
Below this, a “progress bar” counts off the TR EGEE, - ULULY
15 to 20 second delay. Zero Calibration ...
[OOO0ONEEEEN]
. ! [ | |

DISPLAY SCREEN

Ultrasonic Flowmeter
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2.9 In the Run Mode, the flowmeter performs flow measurement, updates the 4 to 20 mA
Run and pulse signal outputs, displays and logs data and performs process control actions
Mode according to the active configuration.

The flowmeter indicates that it is in the Run Mode as follows:

The yellow LEDs indicate the present ll Mix\1/
“Goodness of Measurement”. I I -
one light = poor quality ZIVIAXT N

four lights = best quality INDICATOR LIGHTS DISPLAYING
GOODNESS OF MEASUREMENT

The Run Mode screen appears, including 1T2.46 in. [WEmC] 1480
an indication of “Goodness of Measurement” U.S. Gallons / min
on the top line and the calculated speed of
sound in the fluid if in Transit Time 6 2 5 3 8
measurement mode. "

U.S. Gallons

4345625.38
Active | off || Alarm

[SETup [ SwAP | | CLEAR | RELAY |

The flowmeter remains in the Run Mode until it is powered down, the user takes an
action to go to Setup Mode or, exceptionally, an error occurs and the flowmeter goes to
the Faulted State. The user can command the flowmeter to Setup Mode by pressing
the motherboard setup button or changing the position of the measurement mode switch
between Transit Time and Doppler.

For a complete description of Run Mode operation, see section 7 below.

Ultrasonic Flowmeter
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2.10
Fault and

Warning
Codes

The flowmeter enters the Faulted or Warning State (see page 10) if:

1) The flowmeter self-test fails.

2) A configuration error is detected on exit from Setup Mode.

3) An error condition occurs during flow measurement in Run Mode or Zero
Calibration.

Faults and Warnings will be identified by two-digit codes. A Fault will cause the meter
to discontinue flow measurement. A Warning will not interrupt flow measurement.

The fault LED will flash at a rate of 2 pulses per second (ON for 250 ms and OFF for 250
ms) to count out the first digit of the error code, will then stay OFF for 1.25 second, will
then flash again at a rate of 2 pulses per second to count out the second digit and then
stay OFF for 5 seconds. The code will repeat.The digit 0 will not be used, so that 81 codes
are available. The errors that can occur and their assigned codes are listed below.

Example:
5 flashes >>> 1.25 second pause >>> 2 flashes >>> 5 second pause = error code 52

The flowmeter indicates that it is in the Faulted State as follows:
\ | 1N I\ KA |
The Fault LED (red) flashes to identify the I\ AR e Y\D/—
error (note that this LED is on the = X N
motherboard and the wiring access door INII;ICAT (') :R :_ \IGII-I|¢IS|IN
th dt it) . All yellow LED
must be opened to see it) yellow S SELF-TEST STATE

are off.
1T 2.46 in. [OO00] F81
The error code appears in the upper right FAULT
hand corner of the Run Mode display
screen. 8 1

Power cycle to clear fault

To exit the Faulted state, it is necessary to power cycle the flowmeter. If the error is due
to configuration problems, these should be addressed before allowing the flowmeter to re-
enter the Run Mode, see section 7 below.

Fault Codes

F15  Transit Time: Burst onset not detected

F33  Averaged flow rate is greater than the user configured High Flow Cut-Off value
and the “reset” action has been enabled.

F81  Receive signal too weak or absent during burst accusation

F91  Impossible pipe geometries

Warning Codes

W11 Receive signal near lower limit of operation

W12 Receive signal too strong

W13 Transit Time: Measured sound speed exceeded the configured allowable limit
W16 Transit Time: Burst onset not detected

W19 Improbable flow rate over 30 feet per second (9 meters per second)

W31 Improbable pipe geometries

W37 Improbable scaling offset (e.g. less than 0.5 or greater than 2.0)

Ultrasonic Flowmeter
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3.0 Flowmeter SPU Installation

3.1
Unpacking

3.2

Select a
Mounting
Location

The Flowmeter is shipped in a carrying case. Inside the carrying case you will find the
following items:

e Flowmeter SPU (Signal Processing Unit)
Transducer Set
e Enclosure Mounting Hardware
2 mounting plates
4 mounting plate screws (10-32 x .50”)
4 panel mount screws (8-32 x 3.00”)
2 wall mounting screws (#10 x 1.00”)
1 panel mounting gasket
1 pipe mounting clamp (maximum pipe diameter 10”)
e Transducer Mounting Kit
6 blue gaskets (single use), part number 76001-417 (6 piece kit)
3 packets Dow 111 silicone grease, part number 90008-394 (each)
4 transducer mounting clamps (maximum pipe diameter 10”)
e Paper Instruction Manual
e (D Instruction Manual
Note: 1) additional clamps can be purchased and connected for larger pipe diameters. 2)
T-track mounting system uses different clamps. 3) Large pipe T-Track does not ship
inside the carrying case.

The meter was designed to be installed and operated by qualified personnel only. Do not
attempt to install or operate the meter if you are unsure. Seek qualified assistance. .

Select a mounting location for the SPU that is within reach of the transducer cables and
power supply. The standard transducer cable length is 10 feet and must not be cut or
modified. Note that the meter can accurately measure flow from either direction.

CAUTION

A risk of danger

Do not position the equipment so that it is difficult to disconnect the power
supply cord.

3.3
Wall
Mounting

The SPU can be mounted on a wall, on a horizontal or vertical run of pipe or in panel.
Although the Sonic-Pro is designed to withstand outdoor conditions. A cool, dry location,
where the unit can be easily monitored is recommended. Special ventilation is not
required.

1) The SPU must be installed on a
solid, secure surface such as a solid
wall, panel, wall studs, etc. DO NOT
install the meter on drywall with anchor
bolts.

4.68 (119mm)

2) Measure and mark the distance between
the keyhole slot centers as shown.

3) Drill two 5/32” diameter pilot holes.
Install the enclosed #10 x 1.00” screws
into the wall. Leave the screw heads
away from the panel surface
approximately 1/4”.

4) Hang the SPU enclosure on the screws.

Ultrasonic Flowmeter
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3.4
Panel
Mounting

3.5
Pipe
Mounting

1Y)

2)

3)

4)

5)

6)

1Y)

2)

3)

4)

The SPU can be panel mounted.
Measure and cut an opening in the
panel as shown.

Remove the two mounting plates from
the rear of the enclosure.

Install the gasket onto the rear of the
front panel of the SPU enclosure.

Place the enclosure into the panel.

Re-install the two mounting plates as
shown.

Thread the four 8-32 x 3.00” machine
screws through each of the two outer
tapped holes in the mounting plates.
Tighten the screws to secure the
enclosure to the panel.

The SPU can be mounted on horizontal
or vertical pipe. The pipe must be secure
and of sufficient strength to support the

weight of the SPU.

Install the two mounting plates onto the

rear of the enclosure. For horizontal
pipe mounting, install the mounting

plates on the top and bottom plate cut-
outs. For vertical pipe mounting, install

the mounting plates on the side plate
cut-outs.

Thread the long mounting clamp
through the square cut-outs in the
mounting plates as shown.

Wrap the clamp around the pipe and
tighten loosely. Be sure the pipe is
seated in the pipe groove, then tighten
securely.

>/ 7.90” (200mm) |<€

10.40”

(264mm) & @ -] 0]

Mounting
Plates

Gasket

8-32 x 3.00”
Panel Screws

Panel
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3.6
Select the

Measurement
Method

3.7
Electrical
Connections

Open the front cover of the SPU. Position the Doppler/Transit-Time switch to the
preferred operating mode. Operate the meter in the Transit Time mode (best accuracy) if
the fluid contains little or no particles (up to 10% maximum). Operate the meter in the
Doppler mode if the fluid to be measured contains more than 10% particles. Apply power
to the meter.

Doppler/Transti-Time Switch

The flowmeter transducer connections are pre-wired at the factory. If a main AC input
power cord selection was made when ordering, the power cord and main AC power input
connection is factory wired. When powering the meter by DC, a power cable for this
purpose should be installed in one of the cable gland liquid-tight connectors. See section
3.8 below. The meter will automatically adjust for any main power input that is within
the power requirements range of 110 to 240 volts AC or 15 to 30 volts DC. See the
diagram below for wiring of output signals, communications signals and process control
relays.

CAUTION
risk of electric shock

All high voltage connections in the front wiring compartment are
considered “finger safe”. However, disconnect electricity to the meter and
use care when connecting high voltage wires to the plug-in type terminal
blocks.

> >

CAUTION
risk of electric shock

There are no user serviceable items inside the rear meter enclosure. If it
becomes necessary to open the back cover, be sure to disconnect the main
power supply before opening the back cover of the enclosure.

The transducer cable length is fixed. Do not attempt to modify the length of the cables.
Various cable lengths are available from the factory. Contact the factory if you need
assistance. Shielded cable is recommended for signal output connections.

SETUP BUTTON FUSE| 1A 250V (5x20mm) |
slow blow
littlefuse 239001.XP
TRANSDUCER INDICATOR O SIGNAL ‘
INPUTS LIGHTS OUTPUTS POWER INPUT
Tx Tx 2 i 0000 T I_.__lD mA _: Hz DC : AC
(8] {0])[0) elog MODE SWITCH (8] [(w) [0] [S] (0] e|o (0) e|o
ET i E SETﬁt%% T TE T wg
axZiZx o 0w OZO0n S o2 skE
i 4 QQxE 4=
Hacicm (RETVE) oUWz Uo 88833
RS485 WARNING
EEE com|[@ INPUT POWER LIMITS
—— NC
T b [ = }m AC INPUT
e x © 110~240Vac 50/60Hz-18W
x m O com| @ DC INPUT
< NC||© R2 |:| 15~30 Vdc-40W
7 [=] = 2l -
L33 cowm|[@
CAUTION
RS232 NC|© R3 A risk of electric shock
USB ETHERNET NO| |©
COMMUNICATIONS PROCESS CONTROL RELAYS
CONNECTOR PANEL (THREE EACH) 10A 250V AC

WIRING CONNECTIONS
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3.8

Cable Gland
Liquid-Tight
Connections

Flow Meter

Power Input 1 2 3 4 5

Plug type

Terminal Block 1

12-30 AWG wire =

Positive Negative Line Neutral
(+) (-) intput input
15 to 30 VDC 110 to 240 VAC 50/60Hz
40 WATTS MAX 40 WATTS MAX

POWER INPUT CONNECTIONS

Flow Meter Flow Meter
Current output (4-20 mA) ] Frequency output (0-1000 Hz)
Maximum load 1000 ohms Open Collector output, 50% duty cycle
Signal Output 1 2 3 4 5 (Open Collector output
Plug type 50% duty cycle)
Terminal Block 5k
14-30 AWG wire 5-30 VDC
Current Current Ground Frequency
input output input
4-20mA receiver Digital Pulse Receiver

SIGNAL OUTPUT CONNECTIONS

The flowmeter SPU wiring compartment is equipped with:

six large liquid-tight cable gland connectors,

two small liquid-tight cable gland connectors, and

a communications cable liquid-tight cable gland grommet and plug.

To ensure that the SPU enclosure remains water-tight, the following cable glands should
be used:

The six large liquid-tight connectors can be used with any cable diameter from .200
to .394 inches (5.1 to 10.0 mm). They are provided for:

1 each for the power input cable

2 each for the transducer cables

3 each for the process control relay connection cables

The two small liquid-tight connectors can be used with any cable diameter from .118
to .255 inches (3.0 to 6.5 mm). They are provided for:

1 each for the 4-20 mA output signal cable

1 each for the pulse output signal cable

The communications cable grommet can be used with any cable diameter from .190
to .205 inches. It is provided for any one of the following cable types:

USB cable

Ethernet Cable

RS-232 serial cable

RS-485 serial cable

The blank grommet plug should be used when the communications cable grommet is
not required.
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4.0 Transducer Installation

4.1
Transducer
Piping System
Location

4.2
Transducer

Mounting Mode using the Doppler measurement method.

for
Doppler
Measurement

4.3

Transducer
Mounting Mode
for

Transit Time
Measurement

The optional T-Track mounting system may be used for transducer installation. T-Track

installation is described in a separate manual.

V-MOUNT
T-TRACK MOUNTING SYSTEM

Z-MOUNT
T-TRACK MOUNTING SYSTEM

Select a pipe location that provides a minimum straight length of pipe of at least 10
times the pipe’s nominal pipe size and mark a point that is at least 5 times the pipe
diameter downstream from the nearest pipe fitting. See section 1.6 for the minimum

straight pipe length requirements.

Pipe must be full

NO
2T ~
I &
NO Air could be trapped /O .
—
— [4]
a3 Air bubble
— NO
/ Down flows | T o=
OK must have |
-Aﬁ back pressure oK | |
=1 U A

o0 15l

T Flow
Direction

NO
Sediment

TRANSDUCER MOUNTING LOCATION

If the fluid to be measured contains

All pipe types and sizes

particles, the meter should be operated

For Doppler operation, the transducers will

I°

be mounted directly opposite each other as
shown below.

—

DOPPLER MOUNTING MODE

If the fluid contains little or no particles (up
to 10% maximum), operate the meter using
the Transit Time method to obtain the best
accuracy. Select “V” mounting mode when
possible. The “V” mounting mode allows the
greatest sound travel distance while
permitting good signal strength. Basic pipe
material and size general guidelines are
shown below.

“V” Mount Mode

“Z” Mount Mode

Typically smaller pipe
sizes from 2” to 6”
diameter.

Typically smaller pipe
sizes from 4” to 100”
diameter.

—

ilﬂ
—als %

TRANSIT TIME MOUNTING MODES
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4.4
Transducer
Separation
Distance

When the meter is operated in the Doppler measurement method, the transducers are
ALWAYS mounted directly opposite each other. The separation is therefore zero.

When the meter is operated in the Transit-Time measurement method, the front faces
of the transducers must be positioned the correct distance apart.
Separation
Distance

A B

= ,j r_..
L]

The separation distance is calculated by the meter using the following variables: pipe
size, pipe type, fluid type and mounting mode (V, Z, etc). When factory configured, the
separation distance and mounting mode is printed on the serial label. If the meter has
not been factory configured, or if a new configuration is required, the pipe size, pipe type,
fluid type and mounting mode configuration data must be input before proceeding. See
section 5 for instructions on how to create or modify a configuration.

Note that if the actual pipe dimensions or fluid type values are different from the values
configured, the calculated separation distance will be incorrect.

Model No.:

Serial No.:

Voltage:  95~264Vac 50/60Hz-40W
~~  15~30Vdc-40W

Transducers Separation Distance:
V-mount: 0.884 inches (22.45 mm)

For meters so equipped, the separation distance (as calculated based on the currently
active configuration set) is also shown on the LCD display and on the Remote
Communications PC Software display screen.

Currently Active Configuration set Currently Active Configuration set
lr ySeparation Distance Separation Distance

P

5T 2.327 in. [NEEC] 1480
US Gallons / mln 3000m  Signal:Doo] Waz NEMA 4

Rate: U.S. Gallons / sec o
. 625.38

U.S. Gallons Total Flow: US. Gallons

4345625 38
Relay #1 || Relay #2 —
Active | off

[SETUP | SWAP | | CLEAR | RELAY |
LCD Display Screen

Communications PC Software Screen
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4.5

Pipe
Surface
Preparation

4.6

Doppler
Method
Transducer
Installation

The pipe mounting surface must be clean, smooth and free of any surface imperfections.
Remove all insulation material, loose paint, coatings, etc. Clean the pipe surface
thoroughly. Use sandpaper if necessary to remove surface imperfections. Do not mount
the transducers over weld seams.

Place a mark on the pipe where the first transducer will be located. Be sure to locate the
transducers on the side of horizontal runs of pipe.

Air bubbles may be present

O

45

Doppler Mode:

If the fluid to be measured contains more than 10% particles, the meter should be
operated using the Doppler measurement method. For Doppler operation, the
transducers will be mounted directly opposite each other as shown below.

When the meter is operated in the Doppler mode, marking the second transducer
location is not necessary. Simply install both transducer directly opposite from each

other.
=
’

DOPPLER MOUNTING MODE
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4.7
Transit Time
Transducer

Installation
V Mount Mode

Transit Time V mounting method:
If the fluid contains little or no particles (up to 10% maximum), operate the meter using
the Transit Time method to obtain the best accuracy.

When the meter is operated in the Transit Time method, marking the second transducer
location is required.

The V Mount mode requires careful separation distance measurements. Inaccurate
placement of the transducers may result in insufficient signal strength and poor
measurement accuracy.

Draw a straight centerline, parallel to the center line of the pipe, from the first
transducer location mark (A) through to the second transducer location (B). Place a mark
on the centerline at the correct transducer separation distance.

Mark First Transducer Location (A)

Centerline
Mark Second Transducer Location (B)

Measure Separation Distance

TRANSIT TIME V-MOUNT MODE

11T

V-MOUNT MODE
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4.8
Transit Time
Transducer

Installation
Z Mount Mode

Transit Time Z-mount method:

The Z-mount configuration requires that the second transducer be located directly
opposite the V-mount location (point B). The Z-Mount method requires careful separation
distance measurements. Inaccurate placement may result in insufficient signal strength
and poor accuracy.

Mark FIRST Transducer Location (A)

Mark V Mount Transducer Location (B)

Mark Z Mount

/ ‘/ ‘é m /_ Transducer Location (C)
\ i W,
Centerline \_

Measure Separation Distance

TRANSIT TIME Z-MOUNT MODE

Draw a straight centerline, parallel to the center line of the pipe, from the first
transducer location mark (A) through to the second transducer location (B). Place a mark
on the centerline at the correct transducer separation distance.

To locate the opposite mounting point, newspaper, gift wrapping paper, butcher paper or
similar paper that is long enough to wrap completely around the pipe, is required. The
paper used must have squared edges.

1) Measure the pipe circumference by wrapping the length of paper around the pipe.
2) Align the overlapping side edges of the paper with each other.

3) Mark the paper at the point where the top edges overlap. The distance from the top
edge to the overlap mark will be the pipe circumference.

ALIGN SIDE
EDGES
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4) Fold the paper so that the top edge and the marked circumference point touch.
5) Unfold and place a mark on the folded edge. This mark will be exactly one half of the
circumference. This mark is the location for the second transducer.

TOP EDGE

ONE HALF
CIRCUMFERENCE FOLD

ONE HALF
CIRCUMFERENCE

CIRCUMFERENCE FULL CIRCUMFERENCE

6) Once again, wrap the paper around the pipe starting with the top edge corner
positioned at the second transducer location (separation distance point B).

7) Align the side edges of the paper.

8) Place a mark on the pipe at the one half circumference mark.

TOP EDGE
CORNER

ALIGN SIDE
EDGES

ONE HALF
CIRCUMFERENCE
FOLD
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4.9
Transducer
Acoustic
Mounting
Gaskets

An acoustic coupling material must be placed between the transducer and the pipe
surface at the point where the sound waves enter the pipe.. Without this material, the
ultrasonic sound waves will not penetrate into the pipe. The Sonic-Pro meter package
includes two different materials for this purpose.

The blue gasket (part number 76001-417) should be used for permanent installations.
This gasket will be damaged be repeated installations.

1) Peel off the thin paper backing from the blue gasket and place the gasket on the
transducer completely covering the waveguide.

2) Remove the thick plastic backing from the gasket before positioning the transducer on
the pipe.

W=,

BLUE TRANSDUCER BLUE GASKET PLACED
GASKET BOTTOM VIEW ON TRANSDUCER

BLUE GASKET INSTALLATION

TRANSDUCER

Dow Corning Silicone Seal #111 (part number 90008-394) may be used in place of the

gaskets if desired.

DOW 111 TRANSDUCER SILICONE GREASE
SILICONE GREASE BOTTOM VIEW ON TRANSDUCER

DOW 111 SILICONE GREASE INSTALLATION

TRANSDUCER
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4.10
Transducer
Mounting
Clamps

Carefully place the first transducer onto the pipe so that the front arrow on the
transducer is located exactly over the first separation distance mark (A). Be sure the
transducer is placed straight and parallel to the pipe centerline.

-

j B)

CENTERLINE i—| | LA B: CENTERLINE
L 3)
— = =

Secure the first transducer to the pipe using the enclosed pipe clamps. The arrows on the
front and rear of the transducers must point toward the pipe centerline mark.

CENTERLINE /-\ —— CENTERLINE
= 4 —

Locate the second transducer separation mark (B). Carefully place the second transducer
onto the pipe so that the front arrow on the transducer is located exactly over the mark
(B). Be sure the transducer is placed straight and parallel to the pipe centerline. Be sure
that both transducers are facing each other and parallel to the pipe centerline.

[ ) I BI | ‘ Hp

Check that the separation distance is correct. Tighten the clamps equally.

A B
Separation

Distance

Bk =
BLUE
GASKET

MOUNTING CLAMPS
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5.0 System Start-Up

5.1
Overview of
System
Start-Up

Once the transducers are installed on the pipe, the meter must be restarted before flow
measurements begin. When operating in the Transit Time mode, a zero flow calibration
should be performed. Zero calibration is not required when operating in the Doppler
mode. There must be no movement of fluid in the pipe during the zero calibration.

Model QC-DT-1 includes a full featured display with a 5 button touch pad. The start-up
process and the zero calibration can be performed by pressing the proper buttons on the
touch pad.

Note that the start-up process, the zero calibration, and all other functions can also be
performed by the optional remote PC software application.

T0.00 LI :
U.S. Gallons / Minute

l":'\:lhmm T
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5.2
System
Start-Up

5.3

Model 3
Zero Flow
Calibration

Model QC-DT-1 includes a full featured
display with 5 button touch pad. Press
the SETUP button.

The meter will enter the SETUP ROOT
MENU. Creation and modification of
the five available Configuration Sets
and the Global Configuration settings
can be made from this menu. Refer to
section 6 on page 32 for details. If no
changes are to be made, press ESC.

The meter will re-start. During this
time, the zero flow calibration function
can be performed. While the meter is
restarting, press and hold the SETUP
button for at least 3 seconds and then
release.

The meter will perform a zero flow
calibration. Be sure there is no
movement of fluid in the pipe
during the zero calibration.

5. After a successful zero calibration, the

run screen will appear. Setup is
complete.

1T 2.48in. [OOOO]
U.S. Gallons / min

U.S. Gallons

0

[SETUP | SwAP | | CLEAR|

Setup Root Menu
Manage Configuration Sets

Global Configuration

Information Screen
Firmware Version, A00.05.02
Startup ...
Tap Setup to enter Setup

Hold Setup for Zero Calibration

Configuration Set #1
(Searching for SD Card)

(mm{m{m] 11!

I I N R

Firmware Version, A00.05.02
Zero Calibration ...

[ 0T I

(setop| | | |

1T2.48in. [MEECT]

U.S. Gallons / min

0.0
0

U.S. Gallons
[SETuP | SwAP | | CLEAR| |

Ultrasonic Flowmeter



Page 32

6.0 Setup Mode

6.1
Menu
Navigation

In the Setup Mode, the flowmeter displays a series of menus and accepts user input to
navigate through the menu tree and set choices and values for specific leaf items. The
user input is accepted at the five external front-panel buttons. The flowmeter will also
accept input from a connected User PC Software Application which replicates the
appearance of the QC-DT-1 Display. Should the operator use both the front-panel
buttons and the PC Software, then both will take effect. The meter will monitor all
physical connections (RS-232, RS-485, USB and Ethernet) and send information on the
connection on which input last arrived. Thus, there is no configuration item to select the
active mode of communication (however, RS-485 and Ethernet have addresses that
should be configured).

All displays in Setup Mode use the Setup Mode Screen. This has a reverse-video
banner at the top, nine possible lines of text and the soft button labels at the bottom.

The function of the soft buttons for menu New Configuration Set

navigation is as follows: Metering Setup
> Flow Rate

SIS Perform an appropriate action on >Volume Units
the highlighted item: =1 Ounces +

e Select the item. U.S. Barrels Liquid

e If an editable value, edit the value.

e If the item has options, show the K?un s

. ilograms
options. _ # As Many Characters As Will Fit &
o If the item is a selectable option, choose

it and move one place back up the menu ENTER [ ¢ $ ESC

tree.

B 1oy the highlight up in the list

of menu items or options.

B 0o e the highlight down in the

list of menu items or options.

Move one place back up the menu

tree, abandoning any change at the current

position. If this soft button is pressed at the

top level of a menu, leave the menu entirely,

abandoning all unsaved changes.

The function of the soft buttons and their labels will change when editing values, such as
numbers and passwords, and this is described in the following sections.

If the flowmeter enters Setup Mode and no input of any sort is received for a period of 5
minutes, then it will return to the Startup State, from which the user can re-enter the
Setup Mode, if desired (see section 2.5).

If power is removed while the flowmeter is in Setup Mode, then on restoration of power
it will attempt to activate the same Configuration Set as before, including changes
saved to that Configuration Set (but edits to the Working Set are lost). Should the
power loss occur during the saving of changes, the Set may be found to be corrupt upon
power up. In this case, the Set will be treated as invalid and the user will be unable to
select and activate it. The configuration data must be re-entered from scratch.
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6.2
Setup
Root
Menu

6.2.1
Escaping
From
Setup

6.2.2

Manage
Configuration
Sets

The Setup Root Menu is shown at right.
From this screen, the user can Manage
Configuration Sets and edit certain
Global Configuration items.

The flowmeter stores up to five sets of
configuration item values, called
“Configuration Sets”, which are numbered
from 1 to 5.

Setup Root Menu
Manage Configuration Sets

Global Configuration

ENTER t* $ ESC

If the ESC soft button is pressed repeatedly to go back up in a menu until the top level is
reached and is then pressed one time more, the flowmeter “escapes” from the Setup
Mode directly to the Startup State and from there to the Run Mode, as described in
section 2.7 above. The Configuration Set used is the same as was previously selected. If
no changes were made to this Set, for example if a different Configuration Set was
changed, the flowmeter will operate exactly as before. However, if the active Set has been
opened, edited and saved, then the changes will take effect without the re-calculation of
internal parameters and therefore the flowmeter may not operate correctly.

Under the Manage Configuration Sets menu item, the user is offered actions to
manage these Sets in much the same way as files on a computer.

Activate a Configuration Set allows the
user to apply a Configuration Set to the
flowmeter, which will then enter Run Mode
and operate according to the configuration
information in that Set plus the setting of

the motherboard measurement mode switch.

Open a Saved Configuration Set allows
the user to inspect and edit a Configuration
Set, reset it to the Factory Configuration,
save changes to it, save it to a different Set,
etc.

Setup Root Menu

Manage Configuration Sets

= Activate a Configuration Set
Open a Saved Configuration Set

Create a New Configuration Set

Delete a Saved Configuration Set

ENTER t* 3 ESC

Create a New Configuration Set begins a fresh Configuration Set, starting from the

pre-set Factory Configuration.

Delete a Saved Configuration Set removes a Configuration Set from the flowmeter.

Similar to operating on files in a computer, the editing of a Configuration Set takes
place in a temporary location called the “Working” Set. This must be saved by the user,
either back to where it came from or to a different numbered Set, otherwise it will be lost
if the flowmeter loses power or the user escapes from Setup Mode.
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6.2.2.1
Activate a
Configuration
Set

6.2.2.2

Open a
Configuration
Set

6.2.2.3

Create a New
Configuration
Set

6.2.2.4

Delete a
Configuration
Set

On selecting this action, a list of valid Configuration Sets will be shown. The user can
select a Configuration Set using the || NN and I soft buttons and press the

soft button to activate that Set.

Manage Configuration Sets
= Activate a Configuration Set

= Configuration Set #1
Configuration Set #3

Configuration Set #4

The figure at right shows the selection of Set
#3 where only sets #1, #3 and #4 are valid
(Sets #2 and #5 have either been deleted or
nothing has ever been saved to them). If
there is a password associated with the
chosen Set, you will be prompted to supply it
(see figure in section 6.2.1.2 below).

The flowmeter then exits the Setup Mode
to the Transducer Positioning State and
eventually the Startup State and then to

ENTER * A d ESC

the Run Mode where it will perform flow measurement using the configuration data of
that Set.

The Setup Root Menu will return to the screen without the activation of a
Configuration Set if the user fails to supply a required password, or presses the ESC
soft button twice.

Only saved, numbered Configuration Sets can be activated. Neither the Factory
Configuration nor the Working Set can be activated without first being saved to a
numbered Set.

This action is similar to Activate a Saved Configuration Set in that the user is able to
select and open a valid Configuration Set. On pressing the ENTER soft button and
supplying a password if necessary, the selected Configuration Set will be loaded into
the Working Set and the Configuration Edit Menu will appear. The banner will read
Configuration Set #N, where N is the number of the selected Set. From this screen,
the user can navigate to and edit configuration items. For details, see section 6.3 below.

On selecting this action, the pre-set Factory Configuration will be loaded into the
Working Set and the Configuration Edit Menu will appear. The banner will read
New Configuration Set. From this screen, you can navigate to and edit configuration
items and save the configuration to a numbered Set. For details, see section 6.3 below.

Deleting a Configuration Set starts out the same as Activate a Saved
Configuration Set. On pressing the ENTER soft button and supplying a password if
necessary, the Configuration Set will be invalidated. It will no longer appear as a
choice to be activated or opened for editing (until new configuration information is saved
to that numbered Set). If all Configuration Sets are deleted, the flowmeter will operate
according to the Factory Configuration.
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6.2.3
Global
Configuration

6.2.3.1
Communication
Settings

Setup Root Menu Setup Root Menu

Manage Configuration Sets Global Configuration
Master Password
Date and Time
Save Changes

ENTER t* ¥ ESC ENTER * $ ESC

Under the Global Configuration menu item, you can change communications settings,
enter and/or change the Master Password, set the date and time, and saving the changes.

The Global Configuration settings apply to the flowmeter as a whole and are not
associated with numbered Configuration Sets. Changes take effect when you highlight
Save Changes and press the ENTER soft button. The Setup Root Menu then re-
appears. This may disrupt communication, depending on what changes have been made.
Any changes are lost if the flowmeter loses power before the changes are saved or the
user presses the ESC soft button until the Setup Root Menu returns to the top level
and then one more press.

The following sub-sections explain further what happens when you highlight a choice
and acts on it by pressing the ENTER soft button.

Selecting the Communications Settings menu allows you to:

Set the RS-232 bit rate

Set the RS-485 bit rate and slave node Global Configuration

address = Communications Settings
e Set the Ethernet IP address, subnet -RS-232

mask, default router and UDP port RS-485

number of the flowmeter

RS-232 and RS-485 will always use 8 data
bits, 1 stop bit, no parity and no flow
control. These settings are not configurable. ENTER 1 3 ESC

Setup Root Menu

Selecting the Ethernet menu allows you to:
Global Configuration
< Communications Settings
o Set the Ethernet IP address (the ‘E

default TP Address is 192.100.100.023) T

Set the subnet mask Default Router

Set the default router UDP Port Number

Set UDP (Universal Data Port) port

number of the flowmeter (typically set

at 26000) ENTER| +* t 3 ESC
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6.2.3.2
Master
Password

6.2.3.3
Setting the
Date and
Time

6.2.3.4
Saving
Changes

On selecting this action, you are prompted to supply a Master Password. The master
password is “empty” when shipped from the factory. The first time user may
enter any master password. Once entered, this master password can be used to enter
ANY configuration, as if no other passwords are present.

Once a Master Password has been
entered, upon selecting this action, you will
be prompted to supply the Master
Password. If this is done incorrectly, the
flowmeter returns to the Setup Root
Menu. If it is done correctly, you are given
the choices of changing the Master
Password or returning to the Setup Root
Menu. If you elect to change the Master
Password, you must enter it twice. You will
receive confirmation of the change or, if the
two entries were not the same, the password
will not change and, in either case you are

Setup Root Menu

Global Configuration

<= Master Password
412345

ENTER - * » ESC

returned to the Setup Root Menu. Whether the Master Password is changed or not,
on return to the Setup Root Menu, you will not need to enter passwords for the

duration of the current Setup Mode session.

Wherever a password is required, the Master Password will be accepted. Therefore,
knowing the Master Password lets you do anything. In particular, you can overwrite
“forgotten” passwords. Knowing just the password of a single Configuration Set lets

you edit, activate or delete only that set.

On selecting this action, you are able to
change date and time settings. Each digit
can be set in the same way as for numerical
data, see section 6.3.1.1 below.

The flowmeter uses date and time
information to time stamp log entries, see
section 7.6 below. There is no explicit means
to set the time zone or daylight savings
time. The clock must be manually set
forwards or backwards as appropriate.

The meter includes a coin cell battery

Setup Root Menu

Global Configuration
>Date and Time

ind2008/01/01 00:18:03

ENTER - * b ESC

to maintain the date and time settings in the event of a power failure (Type
CR1632, 3V 16mm 126mAh). The battery should last for years of operation. The
battery is located on the main circuit board. Contact the factory if the battery

must be replaced.

Save changes before escaping from the
Global Configuration menu. If the ESC soft
button is pressed repeatedly to go back up in
a menu until the top level is reached and is
then pressed one time more without saving
the changes, the flowmeter “escapes” from
the Setup Mode directly to the Startup
State and from there to the Run Mode, as
described in section 2.7 above.

Setup Root Menu

Global Configuration

< Communications Settings
Master Password
Date and Time

Save Changes

ENTER t $ ESC
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6.3
Configuration
Edit

Menu

6.3.1
Editing
Data
Items

6.3.1.1
Editing
Numerical
Values

The Configuration Edit Menu appears if a new Configuration Set is created or if an
existing Configuration Set is successfully opened. The banner on the top line identifies
the configuration as New Configuration Set or Configuration Set #1, etc. Note that
any changes made are held in a temporary “working” Configuration Set and are not
stored to a numbered Set until the user explicitly selects this operation.

bt b
e Inspect and Edit the Working 2

Configuration Set UL e S
¢ Reset everything to the Factory Metering Setup
Configuration Process Control Setup

Reset Working Set to Fact. Defaults

° Creat.e, chan.ge or delete the Set Password...
Configuration Set Password Save

e Save the Working Configuration Set SaveAs..
to a numbered Configuration Set Save and Activate

e Activate the Set after saving it to a
numbered Configuration Set

e Abandon edits and return to the Setup
Root Menu

ENTER * ¥ ESC

The Working Configuration set cannot be directly activated. It must first be saved (to
a numbered Set). Actions do not appear in the menu if they are inappropriate (for

example, Save and Save and Activate do not appear for a new Set until it is saved to a
Numbered Set).

There are two possible ways to change editable data in the flowmeter. From the user PC
software, decimal digits can be typed directly. From the flowmeter, the user is limited to
the five soft buttons.

If you press the ENTER soft button when the highlight is on a leaf item that has a
editable value (rather than a list of choices), you can then edit the value, one digit at a
time. The current value is displayed to an appropriate precision and the leftmost digit is
highlighted (see example below).

Using the [JJJC soft button, the value of

the highlighted digit can be increased by one Metering Setup

for each press. Upon reaching 9, it wraps to - Signal Output

0. Using the I and BEI soft = Pulse Output

Buttons, the highlight can be moved to the = Flow Rate at High Point
left or right one digit at a time. The -[45000.00

highlight skips non-editable positions, such
as the decimal point. If the highlight is
moved beyond the leftmost digit, a new digit
will appear with the value 0. If this digit is
not changed before the highlight is moved ENTER | @ L) - ESC
back to the right, it will be removed. A

similar procedure can be used to add zeros to the right of the number, but only if the
number is a real number (contains a decimal point).

When the ENTER soft button is pressed, the currently displayed value becomes the new
value of the item being edited and the menu system moves one place back, appearing as
it did before the edit began. If the ESC soft button is pressed, then the menu system also
moves one place back but the value of the item is not changed and remains as it was
before the edit.
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6.3.1.2
Entering
Passwords
using the
Soft Buttons

6.3.1.3
Units of
Measurement

All passwords must contain 5 digits. Each of

the five soft buttons represent 2 digits. The Manage Configuration Sets
numbers 5, 6, 7, 8 and 9 are interchangeable < Open a Saved Configuration Set
with 0, 1, 2, 3 and 4 (respectively), so only Configuration Set #1

five choices are needed to enter any digit Configuration Set #2

from 0 thru 9. Entering the number 00000

Configuration Set #4

(55555) effectively cancels the password Configuration Set #5

input or deletes an existing the password.

Enter Password [EE[[]]
If you are prompted to supply a password
and fail to do so within 30 seconds, the
flowmeter reacts as if an incorrect password
was entered.

When setting or changing a password, the password must be entered a second time to
avoid entry errors. If the two entries to not match, the password will not be changed. To
remove password protection, you can take the normal action to set a password and then
delete it by entering the number 00000 (55555) effectively deleting the password. You are
then no longer prompted to enter the password but are instead immediately given access
to the protected data.

Many editable data items must be entered with reference to a specific unit of measure.

In the Metering Setup branch of the Configuration Edit Menu (see section 6.3.3
below), you are able to specify three different units of measure; two relating to rate of
flow (Flow Rate Volume Units & Flow Rate Time Units) and one relating to total flow
(Flow Total Volume Units). Thus, rate of flow units can be configured for GPM and total
flow units can be configured for U.S. Barrels Liquid. Note that total units do not include
time as a variable.

When entering data in the Metering Setup and the Process Control Setup screens,
any value associated with rate of flow must be entered in the rate of flow units of
measure that is currently configured at the time the data entry takes place. Any value
associated with the total flow must be entered in the total flow units of measure
configured at the time the data entry takes place. This requirement does not apply to
values in the Transducer Setup branch, (such as pipe sizes) which are governed by a
separate selection of units of measure (see section 6.3.2 below). When entering data by
making a selection from a list, it is not necessary to be aware of the units of measure in
force.

For example, if in Flow Rate Volume Units you chose U.S. Gallons and in Flow Rate
Time Units you chose Hours, then Log Rate Setpoints must be entered in U.S. Gallons
per Hour. Similarly, if in Flow Total Volume Units you chose U.S. Barrels Liquid, Log
Total Setpoints must be entered in U.S. barrels liquid.

If the configured units of measure are changed, all editable data item displays will
automatically change to the new units, but they will represent the same actual
quantities. This happens because the flowmeter converts and stores these data values in
SI units.

Ultrasonic Flowmeter



Page 39

6.3.2
Transducer
Setup

The Transducer Setup branch of the
Configuration Edit Menu allows you to
establish the fundamental parameters of the
flow meter, including the ultrasonic
transducers, the pipe to which they are
mounted, the liner inside the pipe, if any,
and the fluid flowing in the pipe.

Using information entered here, the
flowmeter calculates many “engineering”
parameters that are critical to accurate
measurement. This is done when a

Configuration Set #3

Transducer Setup
= Measurement Units
Transducer
Pipe
Liner
[ Fluid |
ENTER 1t A 4 ESC

Configuration Set is “activated”, but not when a user exits Setup Mode by “escaping”
(for example, after the five minute timeout). Note that changes in this area of
configuration followed by an escape from Setup Mode may cause the flowmeter to

display incorrect flow information.

Under the Transducer Setup branch, the following actions are available:

Measurement Units allows you to specify
whether dimensions will be entered in
inches (English) or dimensions will be
entered in millimeters (Metric). This choice
and all entered numbers must be consistent
when a Set is activated. If, for example, the
pipe diameter is entered as 2.00 when
English units are selected but the choice is
then changed to Metric, it is necessary to go
back and enter 50.8 as the pipe diameter or
the flowmeter will attempt to configure
itself for a pipe which is only 2 millimeters
across (and will fault).

Transducer --> Model Number allows you to
specify the model number of the transducer
type used (fifth letter in the model number).
You should not change this setting unless
you use a different transducer pair from
that originally supplied. The model number
(A thru K) is printed on the transducer.

Transducer --> Mount Method allows you to
specify the transducer mount method used
when the meter is set for Transit Time
measurement mode only. Note that the
Doppler mode is not effected by this setting.
The options are “Z” mount (transducers on
opposite sides of the pipe, directly facing
each other), and “V” mount (transducers on
the same side of the pipe, one reflection
from the far wall), and “W” mount
(transducers on the same side of the pipe,
two reflections from the far wall). See
section 4.3.

New Configuration Set

Transducer Setup
=Measurement Units
(SN

Metric (Sl units)

ENTER * $ ESC

New Configuration Set

Transducer Setup
> Transducer

bdModel Number

Mount Method

ENTER * $ ESC
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6.3.2
Transducer
Setup
(continued)

Pipe Outside Diameter allows you to specify the outside diameter of the pipe.

Pipe --> Wall Thickness allows you to specify the thickness of the pipe wall. From this
and the outside diameter, the flowmeter calculates the inside diameter and hence the
cross-sectional area of the pipe. This is critical to converting the measured velocity of the
fluid to a volumetric flow.

oS P .
Pipe Pipe material allows you to select Configuration Set #3

from a list the material from which the pipe
1s made. This tells the flowmeter the speed- Transducer Setup
of-sound in the pipe wall. The user can also = Pipe )
select Custom Pipe Material in the list and H'::
use the Pipe --> Speed of Sound in Custom VDF L
Material to enter the speed-of-sound directly. Stainless Steel 302/303
This alternative should be used if the correct Stainless Steel 304
pipe material is not in the list offered. Stainless Steel 304L

§ Stainless Steel 316 &

Liner --> Wall Thickness allows you to
specify the thickness of any liner inside the

ENTER L $ ESC

pipe. If there is no liner in the pipe, it should be set to zero.

Liner --> Speed of Sound allows you to specify the speed-of-sound in the liner material.
If there is no liner in the pipe, it is not necessary to set this as it will be ignored. Note
that the sound speed of concrete is 2500 m/sec.

Fluid --> Fluid Type allows you to select the type of fluid in the pipe from a list. This tells
the flowmeter the speed-of-sound in the fluid. The user can also select Custom Fluid
Type in the list and use the Fluid --> Speed of Sound in Custom Fluid to enter the
speed-of-sound directly. This alternative should be used if the correct fluid or
fluid/temperature combination is not in the list offered.
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6.3.3
Metering
Setup

The Metering Setup branch of the
Configuration Edit Menu allows you to
select how the flowmeter will display, record
and otherwise process flow measurements,
including the units of measure, averaging,
frequency of update, scaling at signal
outputs and logging.

Changes in this area of configuration affect
only the way in which the flowmeter

presents flow information on the display, at
output signals and in logging. This will not

Configuration Set #3
Metering Setup

Totalizer
Display
Signal Output
Data Logging

ENTER t* $ ESC

cause the flowmeter to make incorrect flow measurements.

Under the Metering Setup branch, the following actions are available:

Flow Rate --> Volume Units allows you to
specify the units of measure in which flow
rates are displayed and written to log
entries. You can also select Custom Volume
Units in the list and use the Flow Rate -->
Custom Volume Unit per U.S. Gallon to
enter the equivalent of one U.S. Gallon in
that unit. This alternative should be used if
the desired unit of measure is not in the list
offered.

Flow Rate --> Time Units allows you to
select the time part of the units of measure

Configuration Set #3

Metering Setup
- Flow Rate
=Volume Units
= U.S. Gallons
Ounces
U.S. Barrels Liquid

U.S. Barrels Oil

Cubic Feet
Acre Feet

ENTER * $ ESC

for flow rates. The options available are seconds, minutes, hours and days.

Flow Rate --> Digits After Decimal Point allows you to specify how many digits appear
after the decimal point when flow rate is displayed on the Run Mode screen.

Flow Total --> Volume Units allows you to
specify the units of measure in which flow
totals are displayed and written to log
entries. This is independent of the units of
measure for flow rates, so that the flow rate
units of measure mey be different than the
flow total units. As for Flow Rate, a custom
unit of measure can be specified.

Flow Total --> Digits After Decimal Point
allows you to specify how many digits
appear after the decimal point when flow
total is displayed on the Run Mode screen.

Configuration Set #3

Metering Setup
= Totalizer
 Volume Units|
Digits After Decimal Point
Total Display Function

ENTER t* $ ESC

Flow Total --> Total Display Function allows you to enable or disable the clearing of the
recorded total flow using the CLEAR soft button on the display in Run Mode and also
the clearing of batch counts and totals on Process Control Screens.
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6.3.3
Metering
Setup
(continued)

Display --> Display Language allows you to
select the natural language of display text.
The choices offered are English, Spanish,
German and French.

Display --> Flow Rate Averaging allows you
to select the time interval over which flow
rate measurements are averaged before
presentation to the display, signal outputs,
process control, logging, etc. The choices
offered are 0.25, 0.50, 1.00, 2.50, 5.00 and
10.00 seconds. Longer values result in

Signal Output --> Analog Output allows you
to specify the mapping of flow rate to the
current value at the 4 to 20 mA analog
output signal. The mapping is specified by
two points on a straight line.

Signal Output --> Pulse Output allows you
to specify the mapping of flow rate to the
frequency of pulses at the digital output
signal. The mapping is specified by two
points on a straight line.

Data Logging --> Log Interval allows you to
specify a regular periodic interval in
seconds, at which flow rate and flow total
will be recorded in a log entry. The factory
default setting i1s 180 seconds. (see section
7.6 below for more on data logging).

Data Logging --> Log Rate Setpoint allows
you to specify upper and lower flow rates
which, when crossed, will result in log
entries being generated.

Data Logging --> Log Total Setpoint allows
you to specify five total flow values at which
log entries will be generated.

Configuration Set #3

Metering Setup
= Display
- Display Language
Display Update
Low Flow Cutoff
High Flow Cutoff
Scaling Offset

ENTER t* $ ESC

Configuration Set #3

Metering Setup
= Signal Output

dAnalog Output

Pulse Output

Configuration Set #3
Metering Setup
< Data Logging
= Log Interval
it 180)
ENTER * 1t $ ESC
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6.3.4
Process
Control
Setup

The Process Control Setup branch of the

Configuration Edit Menu allows you to Process Control Setup

assign each of the three Relay Channels to - Relay Channel #2
monitor flow rate, flow total or to be - Assign Relay
disabled and also to establish appropriate dMonitor Flow Rate |
process control settings. This branch does Monitor Flow Total

not appear in the menu if the Process Disabled

Control option is not fitted to the flowmeter.

For a detailed description of the flowmeter
Process Control functions and the precise ENTER + M ESC
effect of each setting briefly presented here,

see section 8 below.

Under the Process Control Setup branch, sub-branches appear for each of the three
Relay Channels.

Under the sub-branch for each Relay Channel, the following actions are available:

Assign Relay allows you to assign the channel to monitor flow rate, flow total or to be
disabled.

Flow Rate Alarm Settings --> High Trigger

allows you to enter a flow rate at and above
. . Process Control Setup

whlch .the channel will generate an alarm < Relay Channel #2

condition. > Flow rate Alarm Settings
= High Trigger

Flow Rate Alarm Settings --> High Release

gives you the option of entering a flow rate Low Trigger

at which an alarm condition generated by Low Release

reaching the high trigger value will Alarm Delay Time

automatically clear.

ENTER| ¢ [ ESC
Flow Rate Alarm Settings --> Low Trigger

allows you to enter a flow rate at and below
which the channel will generate an alarm condition.

Flow Rate Alarm Settings --> Low Release gives you the option of entering a flow rate at
which an alarm condition generated by reaching the low trigger value will automatically
clear.

Flow Rate Alarm Settings --> Alarm Delay Time gives you the option of entering a delay
after the detection of an alarm condition during which the relay is prevented from
energizing, giving the operator a chance to correct the condition.

Batch Dispensing Settings --> Default Batch Amount allows you to set a default batch
volume for the relay channel. On the Process Control run screen for this channel, the
user is able to change the batch volume. Values edited on that screen are not saved in the
Configuration Set and the default will be restored if the flowmeter restarts.

Batch Dispensing Settings --> Batch Start Mode allows you to select the batch start
mode to be manual (the relay is manually energized by pressing the front panel soft
button, remains energized until the batch amount has passed through the flowmeter and
then de-energizes) or automatic (every time the batch amount is observed to pass
through the flowmeter, the relay energizes for a configured time and then de-energizes).

Batch Dispensing Settings --> Relay Timer allows you to specify the time for which the
relay energizes for each batch in automatic batch start mode.
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6.3.5

Set Password
(for a single
configuration
set)

6.3.6
Saving
Changes

6.3.7
Escape Without
Saving

If you select Set Password from the Configuration Edit Menu, then a password can be
set or cleared for the Working Configuration Set. The prompt Enter five-digit password,
appears. Once five soft buttons have been pressed, you will be asked to repeat the
password to guard against entry errors. To escape from setting a password, it is sufficient
to deliberately enter two different sequences.

When this is completed, the Configuration Edit Menu returns. If you have created a
new configuration and attempt to save the Working Set to a previously numbered
Configuration Set, then you will be prompted for the password of that Set, if one exists,
before it is overwritten. If you opened an existing Set, then you must have supplied the
password at that time and no further security measures are taken.

If you select Save from the Configuration Edit Menu, the Working Set is saved to the
currently opened numbered Set. If you created a new configuration and has not
previously saved it to a numbered Set, this selection is not available. You must use Save
As ..., see below.

New Configuration Set
If you select Save As ... you are offered the

five numbered Configuration Sets as choices Save As...

as shown at right. You should use || N3N Hgg:z:gﬂ:zz:g: g:: :;

the [JJCI and soft buttons, to select the

desired Set and press the ENTER soft Configuration Set #4
button to save the Working Set to that Set. Configuration Set #5
The Configuration Edit Menu returns.
The ESC soft button returns to the
Configuration Edit Menu without saving
the Working Set. ENTER ry r ESC

If you select Save and Activate, what happens is as for Save above, but after the
Working Set is saved it is activated and the flowmeter exits the Setup Mode towards
Run Mode.

When you attempt to save the Working Set to a numbered Set that is not the one
originally opened for editing, then if the destination Set has a password, you will be
required to supply it before the Set is overwritten.

If the ESC soft button is pressed repeatedly until all Configuration Edit Menu
branches are closed and is then pressed one further time, the flowmeter takes the
“escape” path out of Setup Mode directly to Startup. Any changes made that have not
been saved are lost.
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7.0 Run Mode

7.1

Primary and
Secondary
Display Areas

This section describes the flowmeter 1T 2.46 in. [HEE] 1480
operation in the Run Mode. A mock-up of U.S. Gallons / min

the Run Mode screen is shown at right.

The RELAY soft button and the Process 6 2 5 3 8
Control Status areas (see section 7.3 -

below) are blank on all displays if the U.S. Gallons

Process Control Board is not fitted. 4 34 562 5 38
In the Run Mode, the flowmeter measures fRelayitl Relay #2 Relay #3
the velocity of fluid movement in the pipe Active off Alarm

and from this and the user-specified | SETUP [ swaP | | CLEAR | RELAY |
dimensions of the pipe determines the

volumetric flow rate and accumulates the

total volume of fluid flow. The flowmeter is not sensitive to the direction of fluid
movement and flow in either direction is treated as positive for both flow rate display and
accumulation of the total volume of fluid that has passed (totalization). Should fluid flow
first in one direction and then return in the other direction, the flowmeter will register a

total of twice the amount of fluid, even though the net actual flow is zero.

Two display areas are provided to show the current flow rate and the total accumulated
flow. Both areas can display ten digits and the decimal point.

You may configure the number of digits that appear after the decimal point in each
display area (see section 6.3.3 above). Digits remaining (from the maximum of ten) are
available for digits to the left of the decimal point. Leading zeros are not shown. If it is
not possible to display the value as configured, for example if only five digits are
available to the left of the decimal point and the value reaches 100,000, then the display
automatically switches to engineering notation. Seven significant digits are displayed
followed by “e” a two digit exponent value.

Above the primary and secondary display areas are the primary and secondary display
labels. These show whether the area is displaying flow rate or total accumulated flow and
the units of measure (which are configured by the user in Setup Mode, see section 6.3.3
above).

Pressing the SWAP soft button exchanges the flow rate and total accumulated flow
readings between the primary and secondary display areas. The labels are also
exchanged.

Pressing and holding the SWAP soft button exchanges the flow rate display to velocity
units. If the Measurement Units set in Transducer Setup above (section 6.3.2) are in
English U.S units, the velocity will be displayed as feet per second. If the Units of
Measure are set as Metric SI units, the velocity will display in meters per second.
Pressing and holding the SWAP soft button again changes the flow rate display back to
the units of measure as specified in section 6.3.3.

Pressing the CLEAR soft button zeros the total accumulated flow reading, in whichever
display area it is showing. The previous total is lost and flow now accumulates in a new
total. This feature can be disabled by configuration, in which case the CLEAR soft
button will not appear.
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7.1.1
Flow Rate
Measurement

The rate of fluid flow in the pipe is measured by the flowmeter many times per second.
To improve accuracy and the stability of the display, these measurements are averaged
over a configurable time and new values are presented to the display at a configurable
rate.

The averaging algorithm used is the Simple Moving Average (SMA), which is “the un-
weighted mean of the previous n data points”. Rather than selecting n, you can configure
Flow Rate Averaging to be performed over some number of seconds. All measurements
taken during that period are averaged to form each displayed flow reading. The
averaging time can be configured by selecting a value of 0.25, 0.5, 1, 2.5, 5 or 10 seconds
from the list.

The time period at which the flowmeter display updates is configurable in Setup Mode
to 0.25, 0.5, 1, 2.5 or 5 seconds. Each time the display is updated, the SMA of the flow
measurements is computed and written to the display as described above. Setting the
display update period to be much greater than the averaging time may not make sense.
For example, averaging over one second and updating the display every five seconds will
mean that 80% of the measurements taken will never contribute to a displayed flow
value. The flowmeter does not prohibit or warn against such inconsistent settings.

The units of measure for flow rate can be configured in Setup Mode. The units in which
both volume and time are expressed can be selected from appropriate options. A custom
unit of measure for volume can be selected by specifying the size of one U.S. Gallon in
that unit.

You may wish to suppress the display of very small flow values. The you can configure a
Low Flow Cutoff value so that if the flowmeter would display a value smaller than this,
it displays zero instead. By symmetry, the user can configure a High Flow Cutoff value.
If the flowmeter would display a value larger than this, it displays the cutoff value
instead. Note that these values are entered in the Setup Mode as numbers and must be
given in the units of measure configured for flow rate display. If at some later time you
change the units of measure, the cutoff values will upon inspection appear to have
changed, but will represent the same flow rate, just in different units of measure.

Should you observe that the flowmeter’s readings are consistently in error by a
measurable amount, it is possible to correct this situation by configuring a Scaling
Offset. The Factory Default for this is 1.00. The flowmeter will accept values from 0.00
to 9.99. Every measurement taken by the flowmeter is multiplied by this number before
further processing. Flow rate and flow total will therefore be affected. The Scaling
Offset is part of a Configuration Set, so it does not apply to the flowmeter as a whole
and should be set as required in each numbered Set.

If flow measurement is restarted (by passing through the Startup State, for whatever
reason), then all prior measurements previously stored for the purpose of averaging are
discarded. A new average is computed using only new flow measurements and they begin
to arrive after the restart. The display area in which the flow rate appears is blanked
(made empty) until the first measurement is made and the first average is computed.
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7.1.2
Total Flow
Measurement

7.2
Measurement
Status Areas

7.2.1
Configuration
and Mode

As well as averaging measurements to display flow rate, the flowmeter totals all
measurements divided by the measurement period to compute a totalized flow. This is
written to the display at the same configured intervals as for flow readings.

The units of measure for total flow can be configured independently of flow rate.

The accumulation of the total flow is affected by the configured Low Flow Cutoff and
High Flow Cutoff value values. Smaller and larger flow rates, respectively, never
contribute to the total.

Pressing the CLEAR soft button zeros the total accumulated flow if this option has been
enabled by the configuration.

Should the flowmeter experience a power loss or be restarted by entry into Setup Mode,
it will preserve a recent value of the total flow and restore this when next entering Run
Mode. In Run Mode, the Total Flow will be saved to non-volatile memory every ten
seconds. On entering Run Mode, the initial value of the Total Flow will be the most
recent value stored. Any fluid that flows while the flowmeter is not in Run Mode and
after the value was last recorded is not included in the total. Only one total is saved, so
that the same total will be restored even if the active Configuration Set is changed or
configuration changes are made. To clear the total to zero, you must enable the clear
function and press the CLEAR soft button as described above. Either the Model S2
display, the Model S3 display or theCommunications Board must be fitted, and the clear
total function must be enabled in the Factory Configuration, to zero the total value.

The top line of the Run Mode screen shows the status of the measurement process. On
the far left is shown the active Configuration Number, active Measurement Mode
and the Transducer Separation Distance. In the center is shown the Goodness of
Measurement index. On the right is shown the Speed of Sound in the fluid (if in
transit time mode).

The field on the top left displays the active

Configuration Set , the measurement 1T 2.46 in. [HEEC] 1480
method in effect (T for Transit Time or D for U.S. Gallons / min
Doppler) and the transducer separation
distance. The display shown to the right 6 2 5 3 8
indicates: 1T 2.46 in. "

o Configuration Set #1 U.S. Gallons

e Transit Time measure method 3 6 3 8
e 2.46 inches separation distance. 4 4 5 2 5 0
Relay #1 Relay #2 Relay #3
The measurement method can be changed Active off Alarm

by the two-position switch on the controller | SETUP [ swaPp | | CLEAR | RELAY |

motherboard (the wiring access door must
be removed to get at this switch) whereupon the flowmeter will automatically enter
Setup Mode.

In Transit Time mode, the transducer separation distance shown is the distance used in
Transducer Positioning, see section 2.8 above. In Doppler mode, this display value
will always be zero. In both modes, the units of measure will be for the distance selected
in the Transducer Setup menu, see section 6.3.2 above. If English (U.S. units) is
selected, then the units displayed will be in. for inches. If Metric (SI units) is selected,
then the units displayed will be mm for millimeters.
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7.2.2 The field in the top center of the display status line displays the “Goodness of
Goodness of Measurement” which indicates the reliability of ultrasonic flow measurement under the
Measurement present working conditions. This is computed by the algorithms that determine fluid

velocity. The average of all samples computed during each display update interval is
taken and then displayed as a reliability index of 0 to 4 bars. [MEEL] Zero bars indicate
an unreliable measurement and four bars indicate high reliability.

The same goodness of measurement indication appears on the four amber LEDs on the
controller motherboard, which can be viewed if the wiring access door is removed.

If flow measurement is restarted (by passing through the Startup State), then prior
goodness of measurement information is discarded and the display will show zero until
new information is computed.

7.2.3 The field on the top right displays either a speed of sound measurement value (if in
Sound Speed Transit Time mode) or a zero (if in Doppler mode).
Display

When operated in the transit time mode, the flowmeter periodically calculates the speed
that sound is traveling through the fluid and displays the resulting value in meters per
second. This value is useful for determining the reliability of the measurement and also
for configuring the meter for unknown Custom Fluids. A list of the Fluid Types that
are available for selection in the meter and their sound speed is shown in the index at
the end of this manual. The displayed value should closely match the fluid’s sound speed.
Should the displayed value not match, one or more of the following conditions may exist:

The transducers are not positioned correctly
The pipe material type does not match the Pipe Material Type specified in the
Transducer Setup configuration menu

o The pipe wall thickness is other than specified in the Transducer Setup
configuration menu

o The fluid type does not match the Fluid Type specified in the Transducer Setup
configuration menu

o The fluid’s temperature is different than the temperature of the index values

When the meter is set for Doppler measurement, a zero will be displayed.

See section 7.2.4 below for information on configuring the meter for unknown Custom
Fluids.

7.9.4 The following section describes the method of using the flowmeter to determine the speed
M . of sound in a fluid. For the flowmeter to function, the precise speed of sound does not
easuring the : . ) ;

A need to be known in advance. However, to place the transducers in the optimal location,
Fluid Sound knowing the speed of sound in the fluid is important. The following outlines a procedure
Speed that you can follow in determining the fluid speed of sound.

o This test can be performed with or without flow. It is recommended that the test be
performed with zero flow.

o The pipe outer diameter and wall thickness should be known precisely. It is
recommended to use a small section of pipe so that the exact dimensions can be
measured.

o The speed of sound calculation is also affected by transducer placement. Any error in
the spacing of the transducers will translate to an error in the calculated speed of
sound.
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1

2)

3)

4)

4)

5)

Enter all the appropriate information for pipe material and dimensions.

Enter a custom speed of sound for the fluid in meters/second. Use a best first guess —
if it's a water based fluid, start with something close to the speed of sound for water.
If it's an oil based fluid, use something close to the speed of sound for oil.

Save and activate your configuration.

Place transducers at the spacing specified by the meter. The meter will now calculate
and display a speed of sound in the upper right hand corner If the displayed speed of
sound matches that which was entered, then that figure is what should be used. If
the displayed speed of sound is different, go back to the configuration (step #2 above)
and change the custom fluid speed of sound to the displayed value.

Save and activate the configuration.

Place the transducers at the newly specified location.

The displayed speed of sound should match the entered speed of sound (provided proper
transducer placement and no change in temperature of the fluid).
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7.3

Process
Control
Status Areas

7.4
Soft
Buttons

7.5
Output
Signals

7.5.1
Analog
Signal
Output

If the flowmeter is fitted with the Process Control Board, three Process Control Status
Areas appear on the display under the secondary display area and above the soft button
labels. Each area is labeled with the relay number to which it refers and shows the
status of that relay channel. If a relay channel is disabled in configuration, the
corresponding status area will be blank.

For channels configured to monitor flow total, the Process Control Status Area shows
IDLE, ACTIVE or PAUSE, corresponding to the state of the channel. ACTIVE is
displayed in white-on-black. For detailed information on the operation of relay channels
monitoring total, see section 8.2 below.

For channels configured to monitor flow rate, the Process Control Status Area shows
ALARM or CLEAR. ALARM is displayed in white-on-black and corresponds to the
channel states ALARMING, ALARMED and CLEARING (that is, when the flow rate
is outside the set limits or an alarm condition has been latched, whether the relay itself
is energized or not). CLEAR is displayed in normal black-on-white and corresponds to
the CLEAR state of the channel, when the flow is within the limits and no alarm is
latched. For more information about channel states, see section 8.3 below.

In addition to the SWAP and CLEAR soft buttons, discussed above, two other soft
buttons will be present under certain circumstances. Buttons that are not present appear
blank.

The SETUP soft button will be present on QC-DT-1 and also at a User PC Software
connection if fitted. Pressing the SETUP soft button causes the flowmeter to enter
Setup Mode and the Setup Mode Screen replaces the Run Mode Screen, see section
6 above for details. Operation of the flowmeter is immediately disrupted as flow
measurement does not take place in Setup Mode.

The RELAY soft button will also be present if the conditions above for the SETUP soft
button are met and the Process Control board is fitted but not if all relay channels are
disabled in configuration. Pressing the RELAY soft button causes the Process Control
Screen to replace the Run Mode Screen, see section 8.1 below for details. The
flowmeter at first continues to operate normally, although the user can no longer see the
information displayed on the Run Mode Screen, but some actions that the user can
take on the Process Control Screen will disrupt measurement.

The flowmeter provides two output signals that represent the flow rate. An analog output
represents the flow rate as a current amplitude. A digital pulse output represents the
flow rate as a pulse frequency. These signals will have their values (current and
frequency) changed to the same values and at the same period as the flow display. In
other words, they are affected in the same way by the configured averaging time, display
update period and cutoffs.

The analog signal output has a current range of 4 to 20 mA. The correspondence of
current to flow rate can be configured by specifying two points (flow rate, current). Low
and high flow rates, which must not be the same, are specified and the currents
corresponding to each are given. Other flow rates are mapped to currents using a
straight line through the points specified. The current for the high flow rate may be
smaller than the current for the low flow rate, in which case the current will decrease
with increasing flow rate. Flow rates mapping to currents outside the available range
will cause the signal to saturate at the closest limit.
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7.5.2
Digital
Pulse
Output

7.6
Data

Logging

7.6.1
Periodic

Logging

7.6.2

Logging
Rate

Setpoints

7.6.3

Logging
Totalizer

Setpoints

The digital pulse output has a frequency range of 0 to 1000 Hz, 50% duty cycle. The
correspondence of pulse frequency to flow rate can be configured by specifying two points
(flow rate, frequency). Low and high flow rates, which must not be the same, are
specified and the frequencies corresponding to each are given. Other flow rates are
mapped to pulse frequencies using a straight line through the points specified. The
frequency for the high flow rate may be smaller than the frequency for the low flow rate,
in which case the frequency will decrease with increasing flow rate. Flow rates mapping
to frequencies outside the available range will cause the signal to saturate at the closest
limit.

The flowmeter is able to log flow data internally (to a removable SD Card) and, if the
Communication Board is fitted, to a connected User PC. The generation of a log entry can
be triggered periodically, by the flow rate passing configurable setpoints and by the total
flow passing configurable setpoints. All log entries are identical and do not indicate
which of the forgoing mechanisms caused their generation. All log entries look like this:

2006/12/15 13:10:43 Rate: 2396.25 Total: 4345625.38 W1l W17

The date is ordered year/month/day. The time is military or European time, so no
a.m./p.m. field is needed. The flow rate and total flow are recorded as they would appear
on the display. Up to two warning codes or fault codes will be displayed if present. Units
of measure are not included. A 32 Mbyte SD card (included) will accommodate about
500,000 entries. At one entry per minute, it will fill up in a little less than a year. If the
SD Card is not present, data logging still takes place but only buffered entries can be
retrieved by a User PC Software application, see section 7.6.5 below.

The interval between periodic log entries can be configured from 1 to 999999 seconds. If
this number is set to zero, periodic logging will not occur. Log entries can only be
generated when flow information is produced for display.

Maximum and Minimum Flow Rate Setpoints can be configured in Setup Mode so that
the flowmeter records the time at which the flow rate crosses these values. A log entry is
generated when the flow rate crosses the Maximum Flow Rate Setpoint value while
increasing. A log entry is also generated when the flow rate crosses the Minimum Flow
Rate Setpoint value while decreasing. These log entries are not distinguished from
other entries and consist, as always, of the timestamp, the flow rate immediately after
the setpoint was crossed and also the total flow at that time.

When a log entry has been generated due to the crossing of a Log Rate Setpoint, as
described here, no further log entries are generated due to the crossing of the same Log
Rate Setpoint for a period of one minute. The intent is to suppress “flicker”, i.e. many
log entries due to the flow rate hovering around the setpoint and crossing it repeatedly.

Log Rate Setpoints must be specified in the units of measure configured for flow rate.

Five Flow Total Setpoint values can be configured in Setup Mode so that the
flowmeter records the time at which the total flow crosses each of these values. When
this occurs, a single log entry is generated. It is not distinguished from other entries and
consists, as always, of the timestamp, flow rate and the actual total flow value that
exceeded the setpoint. Flow Total Setpoint values do not have to be in ascending order.
They must be specified in the units of measure configured for flow total.
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7.6.4

Local Log
Data Storage
(SD Data
Card Storage)

7.6.4.1

Inserting and
Removing the
Memory Card

7.6.4.2
Format of
Data on the
Memory Card

7.6.4.3
Rotation and
Purging of
Log Files

Log entries will be written to the flowmeter’s Flash memory card if one is installed. The
flowmeter supports Secure Digital (SD) and MultiMediaCard (MMC) flash memory cards
of most common brands and capacities. If a correctly formatted card is not installed
appropriately (see below), log entries will not be written but in all other respects the
flowmeter will operate normally. The flowmeter is shipped with a 32MB card installed.

To insert or remove a memory card, it is necessary to open the wiring access door of the
flowmeter. The card slot is on the bottom of the main PCB, and therefore hard to see, but
its position is marked on the top silkscreen.

The first time a memory card is installed, the meter must be power cycled while the card
is in place. After the initial installation, to avoid corrupting the data, the
memory card should only be inserted or removed when the flowmeter is in the
Setup Mode or when the meter is powered off. Before inserting or removing the
card, use any of the methods described in section 4 above to enter Setup Mode. Flow
measurement will be disrupted. After inserting or removing the card, the flowmeter can
be returned to Startup and then to Run Mode, see section 4.3 above for details. If a
card is inserted when the flowmeter is not in Setup Mode or powered off, no harm will
be done but log entries will not be written to it and files may become corrupted. To
remedy this situation, enter and then leave Setup Mode. If the card is removed when
the flowmeter is not in Setup Mode, data on the card may be corrupt. After retrieving
undamaged log files, the card should be reformatted. Additionally, the flowmeter should
be power-cycled.

To insert a card, hold it with the label side away from you, slide the end with the gold
contacts under the PCB into the slot and push gently until it clicks into place. To remove
a card, push it inwards until it clicks again and then release the pressure. A spring will
push it out slightly. From this position, slide the card fully out.

SD/MMC cards for use in the flowmeter should be formatted according to the FAT32
standard. Files can then be written to and read from the card by any computer that
understands this file system (when fitted with the appropriate adapter) including PCs
running Windows™ or Linux™.

Log entries are stored in files with names of the format 1ognnnnn. txt, where nnnnn is
a decimal number from 00000 to 99999. Each log entry is written to a separate line in
the file and is terminated with the newline character. Some older Windows-based text
editors may not recognize newline as a line break (without a carriage return following it),
but most modern software is compatible with this format. Log files are placed in the sub
directory 1ogs of the root directory of the memory card. Any files on the memory card
that are not in the 1ogs sub-directory or do not have names in the above format will be
ignored by the flowmeter. Although they will reduce the space available for log files, they
will not be deleted. Any files in the logs sub-directory with names that do look like log file
names are at risk of being deleted to free up space on the card.

The log file currently in use is closed and a new one is opened in these situations:

o The flowmeter enters Setup Mode and then subsequently passes to Run Mode
o The log file reaches a size of approximately 1 MB (about 16,000 entries)

The five-digit number in the names of log files progresses by one each time this happens,
so 1t is trivial to reconstruct the sequence of log entries over different files. In this
sequence, 00000 follows 99999.

If the memory card has less than 1 MB of free space when a new file is opened, the oldest
log files are deleted until this much free space exists. Thus, if log files are not moved off
of the card before it fills up, new entries are preserved at the expense of old entries.
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7.6.4.3
Rotation and
Purging of
Log Files
(continued)

7.6.4.4
Power
Loss

7.6.5
Remote
Access to
Log Data

The five-digit numbers of the next log file and the oldest log file on the card are held in a
file in the logs sub-directory with the name 1ogindex. txt. If this file does not exist, the
flowmeter will create it and start both numbers at 00001. Thus, the first log file will be
10g00001.txt and as further files (Log00002 . txt etc.) are created and filled the
flowmeter will remember that 10g00001 . txt is the oldest. If the space on the card is
reduced below 1 MB, then 10g00001. txt will be deleted. The next file to be deleted to
make space will be 10g00002. txt and so on.

When reading a card that has been removed from a flowmeter, care should be taken
when deleting files before re-inserting it into the same or a different flowmeter. It is safe
to delete all files on the card, in which case new log files will start with 10g00001 . txt
as described above. It is also safe to delete any or all log files if the file logindex.txt is
left on the card. If the flowmeter tries to delete a file that does not exist, it will simply
keep increasing the five-digit number in the filename until it finds enough files to delete
that free up the space it is looking for. However, if the 1ogindex. txt file is deleted
but log files are left on the card, the flowmeter may overwrite them if and when
it counts up again to their numbers.

In the event of a power loss, the flowmeter will not be able to properly close the open log
file and it may as a result be corrupt. When power is restored and the flowmeter resumes
operation, it will open a new log file with the next sequential number. Should the power
loss have occurred when the flowmeter was updating file system management
information on the memory card, it may not be able to mount the card when power
resumes. In this case, no further log entries will be written to the card. As a result, care
should be taken that the flowmeter is placed in Setup Mode before disconnecting it from
a power source.

A user PC that is running the User PC Software and that is connected via the
Communications Board will automatically acquire and store log entries from the
flowmeter.

The flowmeter records in a buffer the most recently generated 2000 log entries. If the
buffer fills, entries are replaced in a first-in, first-out manner. At ten minute intervals,
the PC will request that the flowmeter send to it all available entries, also in a first-in,
first-out manner. The entries sent are removed from the flowmeter buffer and
transferred to a file folder that the User PC Software Application will create and
place on the C: drive. Since all meters must have a unique IP Address to connect to the
user PC Software, the Software will automatically use the IP Address as the name of this
file folder.

Simply by making this request every ten minutes, the PC obtains a complete record of
the data being logged in the flowmeter. There is no configuration item to turn on or off
remote logging or to set up what is logged differently from internal logging to the SD
card. The flowmeter is passive other than buffering and supplying on request its recent
log entries. The user PC can do whatever it sees fit with the log entries, including, but
not limited to, displaying them graphically, saving them to disk, comparing them to
information from other flowmeters, etc. Remote logging is not influenced by the presence
or absence of the SD Card.
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8.0 Process Control

8.1
Process
Control
Screen

Process Control functions are configured from the Setup Mode as described in section
6.3.4 above. In addition, you can interact with Process Control functions in Run Mode
using Process Control Screens for each of the three relay channels. On these screens,
you can inspect alarm status, clear alarms, dispense fluid batches, etc. Use of the Setup
Mode has been discussed above. This section covers the use of the Process Control
Screens.

To access Process Control Screens from the Run Mode Screen, press the RELAY
soft button. This button does not appear (the soft button label is blank) if the Process
Control option is not fitted to the flowmeter. None of the functions discussed in this
section are available without the Process Control option. Additionally, the
Communications Board and a connected User PC Software Application may be used
to perform the operations described.

In Run Mode, Process Control functions are accessible in from the Process Control
Screens. Pressing the RELAY soft button moves in a circular fashion from relay to relay
and then back to the Run Mode Screen. Only those relay channels are visited that are
configured to monitor Rate or Total in the active configuration. Relay channels that are
disabled are skipped. If all relays are disabled, the RELAY soft button does not appear
on the Run Mode Screen. This soft button is in the same location on the Run Mode
Screen and the Process Control Screens.

The Process Control Screen displays:

o the selected relay number and whether the relay channel is monitoring Rate or

Total

e if monitoring Rate, the current Flow Rate as it would appear on the Run Mode
screen

e ceither the alarm trigger, release and delay time settings, if it is monitoring Flow
Rate

or the batch settings, count and totals, if it is monitoring Flow Total
the state of the relay channel (described below)

For relay channels monitoring Flow Rate, a CLEAR soft button allows you to de-activate
a relay that has been energized due to the rate reaching the trigger settings (see section
8.3.2 below for details).

For relay channels monitoring Flow Total, a START soft button allows you to start the

dispensing of a batch (see section 8.2.1 below for details). Also for channels configured for
Flow Total, | I and I soft buttons allow you to select certain of the
settings and status values. According to which is selected, a CLEAR or EDIT soft button
appears.

Pressing the CLEAR soft button zeros the selected total. Pressing the EDIT soft button
allows the Batch Amount to be changed. (See section 8.2 below for details and
restrictions.) When the Process Control Screens are displayed, the flowmeter
continues to operate normally in Run Mode. Flow is measured and totalized and all
logging, monitoring and output signal functions continue uninterrupted. The SETUP
soft button is not available. To leave Run Mode, first return to the Run Mode Screen
using the RELAY soft button.
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8.2
Batch
Dispensing

8.2.1
Manual Batch
Start Type

Whgn a process coptrol relay chanpel is 2T 3.25 In. [(EEC] e
configured to monitor Flow Total, it can be .

used to dispense fluid in batches. A Process Relay #3 Monitor: TOTAL
Control Screen for a channel configured in Batch Amount: 5000

this way is shown at right. The RELAY soft Current Batch #: 32

button is used to visit each channel in turn Total this Batch: 3296

and go back to the Run Mode screen. The Laiztal Batches:. 156024925

START soft button is used to initiate a RZ?:;hTiS:er:: :UTO

batch. The left-most three soft button may ’

be used to change the Batch Amount or Status: ACTIVE

clear the batch counter and the volume | EDIT | « | & |START | RELAY |
totals.

If the Batch Start type is configured as MANUAL, then operation is as follows:

Press the START soft button to begin the dispensing of a batch.

The START soft button is replaced by the STOP soft button.

The Total this Batch: value clears to zero.

The Current Batch #: value increases by one.

The relay is energized and the display changes accordingly.

As the flowmeter measures and totals up fluid flow, the Total this Batch: and Total
all Batches: values advance.

When the Total this Batch: value reaches the Batch Amount: value, the relay is de-
energized and the display changes accordingly.

The STOP soft button disappears and the START soft button returns.

A batch can be interrupted and resumed as follows:

Press the STOP soft button. The relay
is de-energized and the RESUM [ IDLE
(resume) soft button appears in place

of this soft button. START
Although the display changes to show

Batch
Done

that the relay is de-energized, it ®
alternates between black-on white and [ ACTIVE (%)
white-on-black to indicate that a batch O
has been interrupted. STOP RESUM

The flowmeter is still measuring flow,

although the intent is clearly for the N
flow to stop, and the operation of all [ PAUSED
status displays continues.

Press the RESUM soft button. The
relay is energized again, the STOP soft button reappears and everything is as it
was before the interruption.
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A batch can be canceled (aborted) as follows:

Interrupt the batch as described above.

While the batch is stopped (the relay is de-energized), use the | NESN o [EB
soft buttons to navigate to and highlight the Total this Batch: status line. The
CLEAR soft button replaces the RESUM soft button.

Press the CLEAR soft button.

The value of Total this Batch: is cleared to zero.

All lines are de-selected and the START soft button returns.

When the START soft button is next pressed, the next batch will dispense and the
Current Batch #: value increases by one. The cancelled batch is not re-dispensed.
The flow measured before it was cancelled is not backed out of Total all Batches:.

e o o o

Because flow information is only computed by the flowmeter at the configured display
update interval, the volume dispensed in a batch will typically overshoot the configured
Batch Amount. The relay is de-energized when the measured total equals or exceeds the
batch volume. The degree of overshoot depends on the batch size, the flow rate and the
update interval. You should not configure long update intervals when dispensing small
batches from a high flow rate, as in this situation the overshoot could be a significant
fraction of the batch size.

8.2.2 If the Batch Start type is configured as AUTO, then operation is as follows:
Auto Batch
Start Type Immediately upon entering Run Mode, the flowmeter accumulates the volume of fluid

flowing in two totalizers associated with the specific Relay Channel. If the relay
channel is brought onto the display (using the RELAY soft button), the totals are
displayed to the right of the labels Total this Batch: and Total all Batches: and the
values will be seen to advance. However, the channel will operate in the manner described
here whether it is on the display or not.

o The relay channel Status: is indicated
as ACTIVE.
e When the Total this Batch: value

reaches the Batch Amount: value, the ;
Current Batch #: value increases by 2T3.250n. [(MEmL) 1480
one, the Total this Batch: value clears Relay #1 Monitor: TOTAL
to zero and the relay is energized. Flow Batch Amount: 5000
is expected to continue (in this mode, Current Batch #: 32
flow is not controlled by the relay), so Total this Batch: 3296
Total this Batch: immediately starts Total all Batches:
increasing again and Total all Batches: SEUSH SIETE L
continues to increase without a break. SEETUINEEE
e After the relay has been energized for Status: ACTIVE
the number of seconds shown in the EDIT | * | & | STOP | RELAY |

Relay Timer: field, it de-energizes
(again, this is not expected to influence
the fluid flow).

This continues indefinitely (unless the STOP soft button is pressed). Each time the Total
this Batch: totalizer reaches Batch Amount:, it is cleared, Current Batch #: advances and
the relay is energized for the time Relay Timer:.

In this mode of Process Control, the flowmeter is partitioning the flow in the pipe into
batches of a defined amount. Within each batch, it displays the total flow so far for that
batch. It counts the batches. At the end of each batch, the relay energizes for a defined
time period and then de-energizes. An example of what the energized relay might do is to
switch power to a pump or open a valve that results in some other fluid being injected
into the measured fluid stream.
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8.2.3
Batch
Clear

8.2.4
Batch
Edit

Ensure that the flow rate, batch amount and relay timer are set up so that the relay will
de-energize before the end of each batch. Should the relay still be energized when the
end of a batch is detected, then the time at which the relay will de-energize will be
extended to the Relay Timer time from the new batch ending. If this repeats, the relay
could remain continuously energized.

If the STOP soft button is pressed:

e The relay channel Status: is indicated

as PAUSED.

o Ifthe relay is energized, it will [ ACT IVE j
immediately de-energize.

e The RESUM (resume) soft button
appears, replacing the STOP soft STOP

button. RESUM

e The flowmeter will no longer advance

Total this Batch: nor energize the relay [ PAU S E D j

and increment Current Batch #: as
batches of fluid pass by in the pipe.
e Total all Batches: continues to advance

if there is flow in the pipe.
If the RESUM soft button is pressed:

The relay channel Status: returns to ACTIVE.

The RESUM soft button is replaced by the STOP soft button.

The Total this Batch: value clears to zero.

The Current Batch #: value increases by one, indicating a new batch in progress.
Operation is as before STOP was pressed (Total this Batch: advances and, at the
end of each batch, clears, energizing the relay for a specified time and advancing
Current Batch #:).

To start counting batches from zero again or clear the value of Total all Batches:, use the

B -nd B 2nd CLEAR soft buttons.

The Current Batch #, Total this Batch and Total all Batches values can be cleared.
To do this, press the [ and I soft buttons until the desired value is
highlighted. The CLEAR soft button then appears in the left-most position. Pressing this
soft button zeros the value.

The clearing of counts and totals can be blocked by configuring the Total Display
Function to Clear Total Disabled. If this is done, the CLEAR soft button does not
appear. Note that this configuration item is in the Metering Setup branch, but even so
affects Process Control functions.

If the relay channel is configured for Batch Start type MANUAL, the Batch Amount:
value can be changed. To do this, press the [ and I soft buttons until
the present value is highlighted. The EDIT soft button then appears in the left-most
position. Pressing this soft button allows the value to be edited.

It is not possible to change the Batch Start: type or the Relay Timer: value. It is also not
possible to change the Batch Amount: value if the Batch Start type is AUTO.
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8.3
Flow Rate
Alarms

8.3.1
Basic
operation

When a process control relay channel is configured to monitor Flow Rate, it can be used
to indicate that the rate of fluid flow has reached or passed configured trigger values. A
Process Control Screen for a channel configured in this way is shown at right. The
RELAY soft button is used to visit each relay channel in turn and go back to the Run
Mode screen. The CLEAR soft button can be used to clear an alarm condition while the
problem causing the alarm is being rectified.

Operation of Flow Rate Alarms will be described with reference to the state diagram
below.

The relay channel starts in the CLEAR

state. It will remain in this state so long as [ C LEAR e
the displayed flow rate remains both less

than the High Trigger value and greater

than the Low Trigger value. Note that the a

displayed flow rate is subject to the

configured averaging, high and low flow [ AL ARM I N G

cutoff and any scaling offset value.

If the flow rate rises to or above the High b
Trigger value or falls to or below the Low
Trigger value, then the relay channel [ AL ARM E D
changes to the ALARMING state (arrow a

in the diagram at right). If the Alarm C ¢ + d

Delay Time has not been configured or it
has been configured to zero, the relay
channel immediately changes to the [ C |_ EARI N G
ALARMED state (arrow b). Otherwise, it

remains in the ALARMING state while the

Alarm Delay Time is counted down. In

this state, the relay is not energized. The status displays as Status: ALARMING in
alternating black-on white and white-on-black and the CLEAR soft button is present. If
the CLEAR soft button is pressed, counting down the Alarm Delay Time restarts. This
state gives an operator time to correct the condition causing the alarm or for the
condition to correct itself if it is transient.

When the Alarm Delay Time expires in the ALARMING state (which may be
immediate, see above) the relay channel changes to the ALARMED state (arrow b). The
relay is energized. The status displays as Status: ALARMED in white-on-black. The
CLEAR soft button is present. If the CLEAR soft button is pressed in the ALARMED
state and a non-zero Alarm Delay Time is configured, the relay channel changes to the
CLEARING state (arrow c). The relay is now de-energized. The status displays as
Status: CLEARING in white-on-black and the CLEAR soft button is not present. The
purpose of this state is similar to the ALARMING state, but it is available after the
alarm has occurred if the operator did not act early enough. The flowmeter counts down
the Alarm Delay Time. If this time expires and the condition causing the alarm has not
been removed (arrow e, see below), the relay channel returns to the ALARMED state
(arrow d). If the CLEAR soft button is pressed in the ALARMED state but Alarm
Delay Time is zero or has not been configured, then nothing will happen unless a
Release value has not been configured and the flow rate has returned to normal (more
on this below). In this case, the relay channel changes to the CLEAR state (arrow e).

In the ALARMING, ALARMED and CLEARING states, the relay channel may change
to the CLEAR state (arrow e) without user action if a Release value has been
configured for the Trigger value that has been passed to cause the alarm and the flow
changes to be equal to or inside that release value. For example, if the alarm occurred
because the flow rose above the High Trigger value and a High Release value has
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8.3.2
Clearing
Alarms

8.3.3
Editing
Alarms

been configured, then at any time the flow falls to or below that value the alarm is
automatically cleared and the relay channel returns to the CLEAR state. (This is what
the operator is going to be striving for in the ALARMING and CLEARING states.) If a
Release value has not been configured for the Trigger value that caused the alarm,
then the relay channel will only follow arrow e back to the CLEAR state if the flow falls
back inside the Trigger value and the operator presses the CLEAR soft button (as first
stated above). A Release value that is identical to its corresponding Trigger value has
the same effect as if it were not configured (it prevents automatic recovery from that
direction).

The Alarm Delay Time cannot be configured to a value greater than 3600 (one hour). If
the Alarm Delay Time is configured to zero, it is effectively disabled and displays as
NONE.

Any Trigger or Release value that is set to zero is effectively disabled and displays as
NONE. This includes the Low Trigger, so if the user wishes to alarm on zero flow, he
must set the Low Trigger to a very small, but non-zero, flow value. Disabling a Trigger
value causes the corresponding release value to be also disabled. If a Release value is
disabled, or set to the same value as the corresponding Trigger, then the flowmeter will
not automatically release an alarm caused by that trigger (the CLEAR soft button must
be pressed to release the alarm).

The CLEAR soft button appears on the screen in the ALARMING state and also in the
ALARMED state if an Alarm Delay Time has been set or if no Release value has been
set for the Trigger that caused the alarm.

If the CLEAR soft button is pressed when in the ALARMING state, the countdown of
the Alarm Delay Time will re-start, providing extra time to correct the problem.

If the CLEAR soft button is pressed when in the ALARMED state and when an Alarm
Delay Time has been set, then the relay will de-activate, the Status: display will read
CLEARING in white-on-black and the CLEAR soft button will disappear. The intent is
that the operator now goes and fixes whatever caused the flow to go out of bounds. If the
flow falls within the Release limits before the alarm delay time expires, then the
Status: display will read CLEAR and the relay will remain de-activated. If the number
of seconds set in the Alarm Delay Time: field passes after the CLEAR soft button is
pressed and the flow rate is still outside of the Release limits, then the relay re-
activates, the Status: display will read ALARMED and everything will be as it was
before the soft button was pressed.

If the CLEAR soft button is pressed when in the ALARMED state and when no Alarm
Delay Time has been set and no Release value has been set for the Trigger that
caused the alarm, then what happens depends on whether the flow has fallen back inside
the Trigger value. If it has, the alarm will be cleared. If it hasn’t then nothing will
happen.

None of the settings of a relay channel configured to monitor Flow Rate can be changed
from the Process Control screen. The || KN . B 214 EDIT soft buttons do
not appear.
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e is section contains additional explanation of the conditions under which an alarm
8.3.4 This sect t dditional explanation of the condit der which an al
More on condition is cleared.

Alarm . . A .

Conditions The flowmeter will clear an alarm condition automatically if and only if a Release value

has been set for the Trigger value that caused the alarm. For example, if the alarm was
caused by the flow rate falling below the Low Trigger, then the alarm will be
automatically cleared if a Low Release has been set. Whether or not a High Release is
set in this case is of no consequence. If a Release value has not been set, the alarm is
said to be “latched”. A latched alarm can only be cleared if the user presses the CLEAR
soft button and the flow rate has fallen back inside the Trigger values.

The effect of setting an Alarm Delay Time is to add states in which an alarm condition
exists but the relay is temporarily not energized. During these states, the alarm
condition may clear and the relay will then remain de-energized. These states end when
the Alarm Delay Time elapses and if at that time the alarm condition has not cleared
then the relay will energize.

The four combinations of a set Release value (for the alarming Trigger value) and an
Alarm Delay Time are as follows:

e No Release value, no Alarm Delay Time - the alarm is latched and can only be
cleared by the user pressing the CLEAR soft button when the flow rate has fallen
inside the Trigger value.

o Release value, but no Alarm Delay Time - alarm clears automatically as soon as
the flow rate falls inside the Trigger value (the CLEAR soft button serves no
purpose).

e No Release value, an Alarm Delay Time is set - the alarm is latched (will never
clear automatically) and must be cleared by the user pressing the CLEAR soft
button, however, as well as clearing on the press if the flow is inside the Trigger
value, it will also clear if the flow falls inside the Trigger value while the Alarm
Delay Time is being counted down (the channel is in the CLEARING state).

¢ Release value and an Alarm Delay Time - the alarm clears whenever the flow
rate falls inside the Trigger value and the purpose of the CLEAR soft button is
only to temporarily de-energize the relay.
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9.0 User PC Software

9.1
Software
Installation

9.2
Making
connections

9.2.1
Ethernet
Connection

This section describes the Sonic-Pro User PC Software application.

Any flowmeter model can be equipped with a Communications Package that includes
circuitry, connector panel and custom Sonic-Pro User PC Software. When connected to a
computer running the software, any model can perform the Model 3 functions described

in this manual including program editing
and data logging downloads directly into the
PC. S

3 T70.94in. L[ )] 1505 NEM%Aax

U.S. Gallons / Minute

6.631

Relay #1 3 Rela9#275 27#34
V V HV

sm Swa _i(

| ]

The flowmeter Software user interface
mimics the 5-button touch pad so learning
to use the software application is simple.
Simply clicking on the buttons is the same
as pressing the buttons on the SPU touch
pad. Pressing and holding shift while
clicking on a button simulates pressing and
holding a button on the touch pad.

U.S. Gallons

The Software installation files are located on the CD that was shipped in the flowmeter.
Open the CD and double click SETUP. Follow the instructions to install the software
onto your PC.

e )

When opening the software, a connection
type must be selected. Chose ETHERNET,
RS-232 or USB.

[NEEN] NEMA 4X

198 42

Connection Type
ETHERNET |
+ ETHERNET ; 67

.

RS-232
USB

If connecting via ETHERNET, select a
meter from the pull-down menu and press e I
DONE to activate the selected meter. If the
display does not activate of if some of the ==
data is not displayed, disconnect the meter
by clicking on OPERATION in the upper left
corner pull down menu and click
DISCONNECT. Re-select the meter and
press DONE.

NEMA 4X
1P 66

A e - “|

SELECTED METER

Meter Name IPAddress  [PPort

[saecr |

To ADD a new meter to the pull-down
menu, press ADD, input a name for the new
meter, input the meter IP ADDRESS and IP — |
PORT number (usually 26000). Note that
the default IP Address is 192.100.100.023.
Press SAVE EDITS. The IP ADDRESS must match the IP address configured in the
meter SPU. See section 5.2.1 of this manual. If the meter is installed on a network, the
IP address must be an address that is available to the network. Contact your IT
department for assistance with network configurations. The new meter can now be
selected and activated.

An unlimited number of meters may be added to the pull-down menu but only one meter
at a time may be selected.
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9.2.2
Serial & USB
Connection

9.3
Retrieving Log
Data

|

If connecting via SERIAL port, select a
COM PORT number and a BAUD RATE.

If connecting via USB, you must select a
COM PORT number. This is because the
USB connection utilizes a USB/SERIAL
conversion method. The BAUD RATE is

automatically set.

First connect the USB cable to the SPU. e
Once connected, the new COM PORT
number should automatically appear in the
pull-down menu and can now be selected. (It

will most likely be the largest number port shown.)

NOTE: On some computers, an adjustment must be made to the “latency timer” on the
USB COM port to enable proper communications. Go to Control Panel / Systems and
maintenance / Device Manager. Select PORTS. Double click USB CONVERTER.
Select the PORT SETTINGS tab. Click ADVANCED. Set LATENCY TIMER to a
value of 1. Save the settings.

When the user PC software is connected to the SPU and activated, ALL log data that is
stored in the SPU buffer is automatically downloaded to a folder named “Ultrasonic
Flowmeter” and placed on the computer’s C: drive. Log data is stored in a .TXT file.

The flowmeter SPU can store approximately 2000 logs. New logs will replace old logs on
a first in - first out protocol.

Each individual log file consists of Date, Time, Flow Rate value, and Flow Total value.
2008/07/15 07:18:27 Rate: 3.241483 Total: 147.137275

Note that log files stored on the SD memory card are not affected by the SPU buffer.

File Edit Format View Help

. 919867 Total: 531.231155
. 056041 Total: 531.231155 B
. 328023 Total: 537.329024
.114527 Total: 539.834220
. 732967 Total: 549.346332
. 000000 Total: 556.489091
.174051 Total: 556.629119
. 000000 Total: 561.188553
. 823868 Total: 561.617298
.117735 Total: 569.812112
. 632968 Total: 573.601243
.451821 Total: 660.073079
. 000000 Total: &61.815029
. 048129 Total: 661.849464
.703473 Total: 665.367710
.462211 Total: 665.367710
4.765359 Total: 665.780178
. 000000 Total: &71.392577
. 061134 Total: &71.518706
.056518 Total: 674.832470
. 957882 Total: 675.194561
.480391 Total: 682.563793
. 345490 Total: 6B4.661232
.454410 Total: &88.593680
. 000000 Total: 690.360502
. 000000 Total: &90.360502
. 000000 Total: &90.360502
. 508925 Total: €93.452778
. 853064 Total: 694.750689
. 038149 Total: 741.789530
2008/07,/14 11:34:02 Rate: 0.000000 Total: 741.942235
2008/07,/14 11:37:02 Rate: 0.000000 Total: 741.942235
2008,/07,/14 11:38:57 Rate: 10.928541 Total: 750.256056
2008/07/14 11:40:02 Rrate: 0.000000 Total: 751.780661

2008,/07/14 08:57:11 Rate:
2008/07/14 08:57:12 Rate:
2008/07/14 08:59:32 Rate:
2008/07,/14 09:01:43 Rate:
2008/07,/14 09:03:11 Rate:
2008/07/14 09:06:16 Rate:
2008,/07/14 09:06:58 Rate:
2008/07/14 09:09:16 Rate:
2008/07/14 09:10:39 Rate:
2008/07,/14 09:12:26 Rate:
2008/07,/14 09:13:27 Rate:
2008/07,/14 10:40:37 Rate:
2008/07/14 10:41:35 Rate:
2008/07/14 10:43:17 Rate:
2008/07,/14 10:45:01 Rate:
2008/07,/14 10:45:02 Rate:
2008/07,/14 10:46:36 Rate:
2008/07/14 10:48:01 Rate:
2008/07/14 10:49:35 Rate:
2008/07,/14 10:50:54 Rate:
2008/07,/14 10:51:01 Rate:
2008/07/14 10:52:08 Rate:
2008/07/14 10:53:15 Rate:
2008/07/14 10:58:33 Rate:
2008/07,/14 11:00:01 Rate:
2008/07,/14 11:03:01 Rate:
2008,/07/14 11:06:21 Rate:
2008/07/14 11:08:54 Rate:
2008/07/14 11:09:21 Rate:
2008/07,/14 11:33:27 Rate:

L3

m

COMBEMNODOOMNPMRMEMMEOR R O R R R SO RO R b
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User Notes
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Pipe Dimensional Data

ASTM D 1785 ASTM D 2241 BS 3505
I.P.S. Pipe Size Schedules Pressure rated pipe PVC-U Pressure Pipe
Pipe Size Wall (inches) Wall (inches) Wall (inches)
10 20 30 4§tsd§ 40 60 8())(?4 & SAI%R Sg)sR SZD1R Clgss Clgss Clgss Clgss
(IP3 0.840 | 065 065 .083 .083 109 109 147 147 188 294 032 .040 082
kIIY 1050 | 065 065 .083 .083 13113 154 154 219308 040 050 098
(B 1315 [ .065 065 .109 .109 133 133 A79 179 250 358 050 062 106
(WA 1.900 [ 065 065 .109 .109 145 145 200 .200 281 400 073 .090 18 145
Yl 2375 | .065 065 .109 .109 154 154 218 218 344 436 091 113 M8 145 177
YA/Y 2.875 | 083 083 120 .120 203 203 216 276 375 522 A0 137 41 220
Kl 3500 | 083 .083 .120 .120 216 216 300 .300 438 600 435 167|122 161 208 255
KW/ 4.000 | 083 083 .120 .120 226 226 318 318 636 454 190
il 4500 [.083 083 .120 .120 237 237 281 337 337 438 531 674 A73 214 141 204 267 326
Gl 5.563 [ 100 100 134 134 203 258 258 375 375 500 625 750 214 265|157 248 326 .397
(Wl 6.625 [ 109 109 134 134 203 280 280 432 432 562 719 864 255 316|189 295 .389 .480
Gl 8625|109 109 148 148 250 277 322 322 406 500 500 594 719 812 906 875 332 410|220 .346 456 555
([N 10750 134 134 165 165 250 .307 .365 .365 -500 500 594 719 844 1.000 1.125 1.000 413 275 429 563 688
(VA 12750 156 165 .180 180 250 .330 375 406 562 500 688 .844 1.000 1.125 1.312 1.000 490 322 507 669 .818
('} 14.000 | 156 188 250 312 375 375 438 594 500 750 938 1.094 1.250 1.406 538 354 555 732 897
(W 16.000| .165 188 250 312 375 375 500 696 500 844 1.031 1.219 1.438 1594 615 401 637 830 1.023
(bl 18.000| .165 188 250 312 438 375 562 750 500 938 1.156 1.375 1.562 1.781 439 692 468 716 937
I 20.000 | .188 219 250 375 500 .375 594 812 500 1.031 1.281 1.500 1.750 1.969 488 769 519 795
yr4 22.000 250 375 500 375 875 500 1.125 1.375 1.625 1.875 2.125
yI¥ 24000 219 250 250 375 562 375 688 969 500 1.219 1.531 1.812 2.062 2.344 585 923 618 948
yLi§ 26.000 312500 375 500
1§ 28.000 312 500 625 .375
K[ 30.000 .250 312 312 500 .625 .375 500
KyA 32.000 312 500 625 375 .688 500
KI'N 34.000 312 500 625 .375 .688 500
K[ 36.000 312 500 625 .375 .750 500
I'yA 42.000 375 375 500
El 48.000 375 375 .500
ANSI/AWWA C151/A21.51 ANSI/AWWA C151/A21.51 AWWA €900 / C905
Ductile Iron Pipe Thickness Class Ductile Iron Pipe Pressure Class |  PVC Water pipe
Pipe Size Wall (inches) Wall (inches) Wall (inches)

4 EN 26 29 32 35 38 41 25 | 192 267 .343
(W 690 | 25 28 31 34 37 40 43 25| 276 383 .493
Gl 905 | 27 30 33 36 39 42 45 25 | 362 503 646
(M 1110 29 32 35 38 41 44 47 26 | 444 617 793
(VA 1320 [ 31 34 37 40 43 46 49 28 | 528 733 .943
(¥ 1530 | 33 36 39 42 45 48 51 28 30 31 ].612 850

((f 1740 34 37 40 43 46 49 52 30 32 .34 |.696 .967

(KB 1950 | 35 38 41 44 47 50 53 31 34 .36 [.780 1.083

yIN 2160 [ 36 39 42 45 48 51 54 33 36 .38 |.864 1.200

LN 2580 | 38 41 44 47 50 53 56 33 37 40 43 [1.032

K[IN 3200 39 43 47 51 55 59 63| 34 38 42 45 A9
K[l 3830 | 43 48 53 58 63 68 73| 38 42 47 51 56
YN 4450 | 47 53 59 65 71 77 83| 41 47 52 57 .63
Nl 5080 | 51 58 65 72 79 86 93| 46 52 58 64 .70
(I 5756 | 57 65 73 81 89 97 105 51 58 65 72 .79
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Pipe Dimensional Data

DIN 8062 ASTM B 88 ASTM A269/A270
PVC-U Pipe Copper Tube Type Sizes| SS Tube Gauge Sizes
Pipe Size Wall (millimeters) Tube Size Wall (inches) Tube Size Wall (inches)
PN4 PN6 PN10 PN16 PN20 0D. 16 14 12
0.500 | .065 .083 .109
0.625 | .065 .083 .109
0.750 | .065 .083 .109
1.000 | .065 .083 .109
1.250 | .065 .083 .109
1.500 | .065 .083 .109
2.000 [ .065 .083 .109
Il 90 |18 27 43 67 100 2500 | 065 083 109
(] 110 [ 22 32 53 82 123 3000 | 065 083 109
(V5] 125 | 25 37 60 93 2000 | 085 083 109
(L0 140 | 28 41 67 104 6.000 | 065 083 109
(] 160 |32 47 77 119
(L] 180 | 36 53 86 134
P 200 [ 40 59 96 149
PP 225 | 45 66 108 167
PR 250 |49 73 119 180
280 el 82 134 208
K] 315 [ 62 92 150 234
355 JKES
400 g 17 191 297
450 )
500 =l 146 239
560 RN
630 I 184
Pipe Size Ranges and Maximum Wall Thickness
Pipe Material Transducer Models |, J, K Transducer Models D, E, F, G, H
Doppler or Transit Time Mode Doppler Mode Transit Time Mode Max Wall
Brass (Naval) 3/4” to 2” (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“to0 100” (63 to 2500mm) .500” (13mm)
Copper 3/4” to 2" (20 to 63mm) 2“10 100" (63 to 2500mm) 2“0 100” (63 to 2500mm) .500” (13mm)
FRP (fiberglass Reinforced Plastic) 1/2” to 2" (20 to 63mm) 210 100” (63 to 2500mm) 2“to 100” (63 to 2500mm) .500” (13mm)
Iron (cast) 3/4” to 27 (20 to 63mm) 2" to 100” (63 to 2500mm) 20 100" (63 to 2500mm) | 500" (13mm)
Iron (ductile) 3/4” to 2” (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“to0 100” (63 to 2500mm) .500” (13mm)
Nylon 1/2” to 2” (20 to 63mm) 1*to 100” (25 to 2500mm) 1-1/2“ to 100” (40 to 2500mm) | 2.00” (50mm)
Polyethylene (HDPE) 1/2” to 2 (20 to 63mm) 1*to 100" (25 to 2500mm) 1-1/2* to 100” (40 to 2500mm) |2.00” (50mm)
Polyethylene (LDPE) 1/2” to 2” (20 to 63mm) 1%to 100" (25 to 2500mm) 1-1/2“ to 100” (40 to 2500mm) | 1.00” (25mm)
Polypropylene 1/2” to 2 (20 to 63mm) 1%t0 100" (25 to 2500mm) 1-1/2* to 100” (40 to 2500mm) |.500” (13mm)
PVC /CPVC 1/2” to 2" (20 to 63mm) 1% to 100” (25 to 2500mm) 1-1/2* to 100” (40 to 2500mm) | 2.00” (50mm)
304 Stainless Steel 3/4” to 2” (20 to 63mm) 2“10 100" (63 to 2500mm) 2“0 100" (63 to 2500mm) .500” (13mm)
304L Stainless Steel 3/4” to 2" (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“to0 100” (63 to 2500mm) .500” (13mm)
316 Stainless Steel 3/4” to 2” (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“t0 100” (63 to 2500mm) .500” (13mm)
Steel (1% carbon hard) 3/4” to 2” (20 to 63mm) 2“t0 100" (63 to 2500mm) 2“0 100" (63 to 2500mm) .500” (13mm)
Steel (carbon) 3/4” to 2” (20 to 63mm) 2“t0 100” (63 to 2500mm) 2“to 100” (63 to 2500mm) .500” (13mm)
Titanium 3/4” to 2° (20 to 63mm) 2"t0 100” (63 to 2500mm) 2°t0 100" (63 to 2500mm) | .500” (13mm)

Note: The outside surface of the pipe must be clean and smooth. Insulation, coatings, rust and other surface imperfections should be

removed before installing the transducers. The inside surface of the pipe must be smooth to properly reflect the sound wave.

Ultrasonic Flowmeter



Page 66

Fluid Sound Speeds

Pipe Sound Speeds

Fluid Temp. (°C) Sound Speed (m/s) Pipe Material Sound Speed (m/s)
1, 1, 1-trichloroethane 25 985 Acrylic 2730
1-propanol 20 1222 Aluminum 3080
Acetone (Dimethyl ketone; 2-propanone) 20 1190 Brass (Naval) 2050
Alcohol (Ethyl alcohol; Ethanol) 25 1207 Copper 2260
Aluminum Sulfate 10% (Alum) 25 1900 Copper (annealed) 2325
Benzene 25 1306 CuNi (70%Cu 30%Ni) 2540
Bromine 25 889 CuNi (90%Cu 10%Ni) 2060
Butyl acetate 20 1270 FRP (fiberglass reinforced plastic) 2505
Carbon dioxide -37 839 Glass, Pyrex 3280
Carbon tetrachloride 20 938 Inconel 3020
Chlorobenzene 20 1289 Iron (cast) 2460
Chloroform 20 931 Iron (ductile) 3000
Diethyl ether 25 985 Monel 2720
Diethyl Ketone 20 1310 Nickel 2960
Diethylene glycol 25 1586 Nylon 2400
Ether 20 1006 Polyethylene (HDPE) 2600
Ethyl acetate 25 1164 Polyethylene(LDPE) 1940
Ethylene glycol 25 1658 Polypropylene 2400
Ethylene glycol / water (50%) 25 1578 PVC/CPVC 2400
Gasoline 25 1250 PVDF 2299
Glycerol 25 1904 Stainless Steel 302/303 3120
Hydrochloric Acid 32% 25 1581 Stainless Steel 304 3206
Hydrogen Peroxide 25 1530 Stainless Steel 304L 3070
Iso-butane 25 1220 Stainless Steel 316 3175
Isobutanol 25 1212 Stainless Steel 347 3100
Isopropyl alcohol 20 1170 Stainless Steel 410 2990
Kerosene 25 1324 Stainless Steel 430 3360
Linalool 20 1400 Steel (1% carbon) 3220
Linseed Oil 20 1770 Steel (1% carbon, hardened) 3150
Methyl acetate 25 1181 Steel (carbon) 3206
Methyl alcohol (Methanol) 25 1076 Steel (mild) 3235
Methyl ethyl ketone (MEK) 20 1210 PTFE 2200
Methylene chloride 25 1070 Tin (rolled) 1670
Milk, homogenized 25 1548 Titanium 3125
Mineral Oil 25 1431 Tungsten (annealed) 2890
m-xylene 20 1343 Zinc (rolled) 2440
n-butane -5 1085
Octane 25 1172 .
Qil, Lubricating x200 25 1530 Llner Sound Speeds
i, castor 25 1477 Material Sound Speed (meters/sec)
Oil, diesel 25 1250 Concrete (Mortar) 2500
Qil, motor (SAE 20/30) 20 1487 PTFE 2200
Qil, olive 25 1431
QOil, peanut 25 1458
Qil, Transformer 20 1390 Water Sound Speeds
Pentane 25 1020 S S
Temp °C Temp °F Sound Speed (meters/sec)

Petroleum 20 1290 0 32 1403
Potassium Hydroxide 25 2800
Refrigerant 11 0 828 5 41 1427

- 10 50 1447
Refrigerant 113 0 784 > m YTy
Refrigerant 114 -10 665
Refrigerant 115 -50 656 30 86 1507
Refrigerant 12 -40 774 40 104 1526
Refrigerant 14 20 875 50 122 1541
Refrigerant 21 0 891 60 140 1552
Refrigerant 22 50 894 70 158 1585
Refrigerant C318 -10 574 80 176 1555
Silicone (30cp) 25 990 90 194 1550
Sulfuric Acid 96% 25 1370 100 212 1543
Tetrachloroethane 20 1170
Toluene 20 1328
Trichloroethylene 20 1050
Turpentine 25 1255
Water (distilled; waste) 20 1481
Water, sea 20 1520
Wine 25 1630
Wood alcohol 25 1076

Ultrasonic Flowmeter




Page 67

‘G 66 UOI}09S 998 .mwﬁﬁawm 9ABS 'T Jo onfeA ® 0 YHINLL

ADNHLVT IS "AHONVAAYV AU "q8} SONLLLAS LHOd 24?1 19[S "UHLIHANOD
SN OO dA[qNO(T "SI0 199198 “ToSBURIAl 901A9(] / 9OURUIIUIRU PUR SWOISAS

/ 19U [013U0)) 03 93eS1ARU ) J 93 UO ‘4I0d gS () Y} 0F POIOSUUOI T8I AJ I\

‘porsnipe aq 3snw HJ Y3 U0 SUIPIes JowW ) AoUsjer|

JIom j0u seop 310d g

"@'8"9 U0T100S

00§ '8u139s NOLLONNJ AVIdSIA TV.LOL FTV.LOL MOTd Ul [8303 183[2 d[qeuy T "UOTJBINSIFUOD S} UL PA[GESIp ST UOTOUNY [8}03 IB3[D SYL, Aedsip [303 973 183D JOUUE])
€'e9
uor3ods 9ag "3ury3es LINTOd TYINIQHA YALAY SLIDIA FALVI MOTA 943 388100q T "paAerdsip saoe[d [BWISp AUBW 00], .
"K1100[0A PIN[J O] 0SBAIOU] ¢ ‘puooes
'@’ UOT09S 99Q "UOTJRI(I[BD 019Z B WLIOJID | Jod 109] GZ' JO JTWI[ AJTO0[9A 9} MO[9] IO J8 ST AJTO0[9A MO, .
‘90IN0S 9STOU [BILIJ09[0 WOIJ AemMB ) JS PUB SI9oNPSUBI) 8] 9AO]N | *90URI0JI0JUL [BILIJOR[H .
‘wegsAs surdid ayj ur zeuadwep uorjes[nd € [[eisU] 7
"§°¢'9 U0T8s 809G "SUIeS HNIDVUHAV
ALVI MOTAd FAVIASIA Y2 oseadou] ‘Mo[ 00} 18s a3eIoAae Ae[dsIp o181 MO[] [ *Mmo[J Sunyesng . Adwn( st Ke[dsTp 9381 MO[]
‘01 ¥ UOI100S 99§ JUSWUSI[B JoONPSURI) 9Y) Yooy '
§°f Uo1308s
99g 'sI9oNpsueRI) 9y} UoTIsodod puL SJUSUISINSBIW 90UR)SIP UoTjeIedas oY) Yooy) | ‘Afrodoad pauoniisod J0U oae SI9ONPSUBI) AY ],  »
"(3[ne,] 9SNEd J0 SUTUIBA\ 9SNEBI) SNje)s ULIe[e
3urynsed a3 puB J04Io Jo 93BIuUa0Ied S[qRMO[[R 8 8INGIJUO0D 0] ¢'¢"Y UOIPS 908 T ‘peads punos oY} 108JJ 0STB SEIUBLIBA aInjetodwe] oWeIIX]] paads punos pmpy paystqnd
"§°g’ L, UO1309S ‘peads punos pImyj o3 PaIaI[e 9ABY JBY) S[BOTWOYo 0 SpIN(y 1M 9915 J0U S0P peads punos
99g "peads punos piyj ayj Indut A[[enuBwW puB UO}RINIYUOD PINJ WOISND, 8Y} 8S() ' | I8YJ0 UTBIU0D ABW PIN[J Y, *}O0II00UI ST PIN[J POINSUOD 8Y, o pingj poke[dsi(] :owiL], JISURI],
*K)100[0A
1'% uo1300s 9ag “adid [eJUOZLIOY 03 UOTJBIO] ISINPSULRI) YIIMS ‘[ | PIN[J UBY] 19ISBJ SUTAOW 8I8 SA[qqnq ‘MO[J [BOTII0A premdn UJ .
*A1100[0A MO[J 9SBAIOU] "PIN[J 8YJ UT UOISUadsns
Jo 1o Jur[rey sdeyaed ‘A)100[0A PIN[J 8Y3 UBY) JOMO[S SUutaow aae seorpaed pmi{ | ‘apowr xo[ddo(] ut perduwe)je 938t MO[J AIID0[0A MOT] .
"%°€°9 UO01300S 099G "A[J001100 SSOUNDIY] [[eM pue (I() odrd oy eandyuo) | *1091I00UT ST UOTIBINSIJUO0D SSUIDIY] [[BM pue (T( odiJ . Ppojoadsns J0LIS JUSWAINSBIIA
"%°€°9 UOI100S 909G "paIInbad JI sIeonpsuet)y
uortsoded pue suoreINgyuoo pinfy pue ‘[rem odid ‘(qQ odid ‘[errejew adid o) o0y T *J99LI00UL ST UOTBINSIFUO)) .
'9°¢ U01309s 99g "opowt Surjerado 1o1ddo(] oY} 03 YoyImMg [ *JUdWIOINSBOW SWIL ], JISURI], 10J Juesaad seforjaed Augu 00, .
‘JuewaInseowW Jo[ddo(]
'9°g U01109s 909G "epowr Surjerado awL], JISURL], oY) 03 YoyImg [ | J0J juesead seporred Jo od4) Jo/pue ‘OwN[oA ‘9zZIS JUSTILINSUT .
"poads punos a1} 109JjB OS[B S9oUBLIBA 9InjelodWa) oWIIX
"$°g" ), U01309s ‘poads punos pIn[J oy paioj[e oARY JBY[} S[BOIWSYD J0 SPIN[J
99g "peads punos pinfj oY) Indur A[[enuetl pue UOI}BINSIJUOD PINJJ UI0ISND, YY) 8S() ‘[ | IOYJO0 UTBJU0D AW PIN[J O], “}09LI00UTL ST PIN[J POINSYUOD OY ],  »
‘079 ‘dn-prinq oyor3aed ‘Wiess plem Jsna £q pesned
‘G'§ U01100s 99g ‘uor3oes aodid ayg soe[dax 1o uea[) | aoeyans [[em adid eprsut y3noa e £q pajos[jep ST Weaq punog .
"G'§ UO01)09S 99Q "[J00WS [IIun adelans odid oY) pueg | ‘00BJIns odid J0119IXe Y3noI e Aq pajod[Jep ST Weaq punog .
‘01 % UOT100S 900G "JUWUSI[E TooNpSURI) 9Y} Yoo ¢ Xopul AJIIQRI[Od JUSTIINSBIA!
¥ U01309S JO Ssaupooy) Y3 uo
99g 's100NpsUBI) 9y UOT)Isoded puL SJUSUWISINSBIW 90UR)SIP UoljeIRdas 8y Yooy) | ‘Apredoxd peuorjisod Jou ode SIEINPSUBI) OYJ, o pakedstp axe sieq g 10 T A[uQ
uornjos sasne)) a[(ISSoJ uondrrosa(q

HAIND IONLLOOHSHTINOYL

Ultrasonic Flowmeter



Page 68

'@°@’9 UOIO9S 99Q *()'g PUE G'() U99MIdQ dN[BA € 0 J9sJjo SuI[eds oY) aandyuosdy ‘|

0°g ueql
197898 I0 G*() UL} SS[ ST UOT)RINSTJU0D J9Sfjo SUI[RIS A,

19sj0 Sur[eos a[qeqoaduy

"T'F UOI309S 99§ "SUOIII9JIodUWIT 8JBJINS IO SWSdS P[oM AUB WOIJ ABME
saeonpsueI) oY) uorytsod 03 aans o ‘odrd a3 uo srsonpsues) oY) uonisodeyy ‘g
‘G'§ UO01309s 909G "uo130es odid oY) eordax 10 uBe[) T

‘970 ‘dn-pying o[oraed ‘wWees plom ‘9sna £q pasned
doejans [[em adid opisur y3nox e £q pajodjop ST wreaq punog .

‘G'§ UOT109S 990G Yjoowss [Iun soejans odid oY) pueg [

‘a0eyans adid J0L19)X8 Y3noa B A pa3os[Jep ST Wea( Punog .

'9'g U01309s 9ag opowr Jo[ddo(] oYy 03 YoIME [

Py
o[} Ul so[o13aRd AUBW 00} 9I€ 9I8Y) ‘OPOUW SWIT) JISURI) U] .

‘76" L UOT309S 99§

‘paads punos pinyy oyj yndut A[[enuetl pue uoreInSyuod pmjj wosnod, oyl osn ‘|

‘poads punos a) 109]J8 0S8 SOOUBLIBA 2INJBIadWd) SWSIIXH
‘poads punos pInyy ayj podoj[e SABY JBY) S[BITWAYD IO SPIN[J
J9UJ0 UTBIU0D AW PIN(J 9Y, “}00II00UL ST PINJJ poInSYyuoo oy,

"%’€°9 UO01309S 299G "padbal JT s1eonpsues) uonisodal
pue suorjeIndyuod pmyy pue ‘[rem adid ‘qQ odid ‘Teuejewr odid oy yooy) |

*J091I00UT ST UOTRINSYUO)  »

‘01" UO1109s 99§ "JUeWUSI[R 190NPSUBI) 9] YooY) ¢
"J'§ UO1309S 909G
'SI90NPSULI) 9} UoHIsodod PUR SJUSUWIAINSBAUL 90UR)SIP UorjeIedas oyl Yoay) |

‘A1edoad pauoryisod j0U d4€ sIeonpsurI) oY, .

90UBPTJU0D
MO[ ITM PIJI2IBP
19SUO }SIN(Q dWIT) JISUBL],

‘(3] 9SNBI 10 SUTUIBA\ 9SNBI) SNJBIS WAB[R SUTINSAL
9 pURB 10419 JOo o5ejuedtad S[(BMO[[B 81 2INSIJU0D 0] ¢'¢'g UOIJIdS 898 T
PG, UOTIO0S 909G

‘poads punos pyj oyj yndut A[fenueul pue uoreInsyuod pjj wosnd, oyl asn ‘|

‘poads punos a3 109JJ& 0S[B SEJUBLIBA aInjeiodua) SWeIX
‘peads punos pInj oY) paielfe dALRY JBYJ S[BOIWYD 10 SPIM[]
J9Y)0 UTeIU0D ABUW PIN[J O], “}99LI00UL ST PIN[J PAINJTJUOD oY,  »

(e1qBINSTU0d

JoSM) JTWI[ JOLIS S[BMO[[R
Spaadxa punos-jo-paads
poInseaYy :PWIL], JISURL],

"0 UOI308S 998G "M\ 03 A WOIJ IO ‘A
07 7 woaj apowr Suryunow aY3 Surdueyo £q 90ULBISIP [9ARI) PUNOS 9Y) 9SBOIOU] |

‘wnwigdo jou St apowr SUTFUNO .

3u013s 00} [BUSIS OATOIOY

uornjog

sosne)) a[qIssod

UOIIPUO0D 9POI SUTUIeM e SULIND SINUIIU0D JUIWIINSLIW MO[]

sopod Sururem — FAIND INLLOOHSATINOYL

uondridsaq

Sururep

Ultrasonic Flowmeter



Page 69

'$'€'9 UO0IO9s
909G "uoryeINSFuod ssoudIyy Iourl odid pue ‘Trem adid ‘qQ odid oy Jooy)y [

*}991I00UT ST UOTJRINSTJUO)  »

SOLIJOW003
adid e[qissodwy

‘G U0130988 99§ "YJoows [pun sdelans adid oY) pueg ‘peq ST ystury odejans adiy  ‘§
'%°€°9 U01309s 909G ‘paambad J1 s1eonpsueI) uoryisodax
pue suoryean3yuod pinfj pue ‘qrem adid ‘qQ odid ‘[eurejew odid oy ¥oo) ‘¢
"0T°F UO1309s 909G "JUeWUSI[B 19oNpsuBI) 8y} Yoo) G
¥'§ U0T09S 998
*SI90NpPSURI] 97} UONIISOdal PUB SJUSWAINSBOW 90UR)SIP UoTjeIedas o) Yooy T

'Pa39939p ST 19SUO JSIN( OWIT) JISURI) JOILIOJUL AU, o

£3100T0A PUOISS
I0d 309] O Uy} I1938I3
‘@11 MO[J o[qeqoaduwy

"g’€°9 UO01109S 99g "PaIInbal J1 sIednpsuet) uorisodat
pue suoryeansyuod pmyj pue ‘[rem adid ‘qQ odid ‘[errejew odid oy Yooy) ‘T

*}091I00UT ST UOTJRINSTUO)  »

"1,’€ UOT09S 990G 1920S PIBO( JTNIIID SJ OJUT PAYISSUL A[[N ST JO0[( [BUTULIO)
9} pUE IO0[( [BUIWLIO} 9} UT AINIDS 918 SAIIM PEI] I19INPSUL) 9} dIns o [

*AIJTNOIID BY) 01 PAJISUUOD JOU SIL SIA[(LD IINPSURL],

‘01 '¥ UOT309S 99§ "JUdWUII[E I10INPSULI) 93 YooU) G
‘B'§ UOT}09S 99G
‘sIeonpsueI) oY) uoryisodal puB SJUSWLINSBIW 20URISIP UOTIRIRdSS YY) Yoou) T

‘A1radoad pauoryisod 10U daB SISINPSUBI) Y], .

"SJIWI] 9ZIS 10J §'] UOI300S 908 [

‘POPo9IXa a8 SITWIT] J19JOWEIP I0/pUL SSAUNOIY) adl

'6'F UO1309s 909G "doeyins odid o) puE SIINPSULT)
93} U99M)O( (FUBILIGN] SUOII[IS 10 J03[ses) [erdjewt urpdnod o13snooe ade[d |

‘gursstur st Sur[dnod o1IsNooYy .

"Juesaxd ST PIN[J USYM 3IB}S-91 A[[EOT}BWIOINE [[IM 1939W Y], g
‘pIyj Jo [0y sKemye st ey) adid Jo UOTI09S B UO SIINPSULI) 9YY [[BISU] T

*ad1d a1} UT PIN[J OU ST 8I8Y, .

‘0'% uo1oes 99g adid oY) UO SIPONPSULI) OY) [[eISU] [

od1d a3 UO pa[BISUI J0U 818 SISINPSUBI) Y], .

Juesqe
10 YBaM 00} [BUSIS 9ATO0Y

'G"§ U0T109s 299G "uo1300s adid oty eoedor 10 UeA[) [

030 ‘dn-pying oforyaed ‘wess pfom ‘Isni Aq pasneod
aorIns [[em odid opIsur ysnoa B £ pajos[jop ST Weaq punog .

"G'§ UOT}09S 909G "YJO0WS [1Jun ddeyins adid oy pueg |

‘a0ejans adid J0LI9)Xe Y3NOI B £q Pajod[jep SI Weaq punog .

'9°¢ U01)08s 98¢ opow Jo[ddo(] oY) 01 Yoimg [

P}
oY) Ul so[o1)aed AURW 007 918 9I9Y) ‘OPOWT OWIT) JISURT) U]  »

$°g’ L, UOT)09S 99

‘poads punos pmyj o3 ndurt A[[enuewW puB UOIBINGIJUOI PIN[J WOISND, 9Y) 8S(] [

"paads punos o[} }99JJ& OS[e SOOUELIBA INJeIadWo) OWAIIXT
‘poads punos pInjj oY) PoIoj[e SARY JBY) S[RITWLYD 10 SPIN(J
I9[30 UTRIUOD ABUI PINJJ S, *}O9II00UT ST PIN[J PINSTUOD AY],  »

‘¢¥ o5ed ‘g'g’9 U01309s 099G ‘padinbal JI s1eonpsuer) uonisoded
pue suoryeangyuod pinjj pue ‘qrem adid ‘qQ odid ‘[eurejew odid o) yooy) |

*1091I00UT ST UOTJRINSJUOD) o

‘01 ¥ UOT309S 99§ "JUAWIUSI[E 100NpPSULT) oY} ooy G
‘%" UOT}09S 99G
's100NpsuRI} 93 U0IYISodal PUER SJUSWSINSBIW d0URISIP UOTJeIRdDS O} Yoou) T

‘A1radoad pauoryisod J0U a8 SI0INPSUBI) Y], .

Pa39939p Jou
19SUO 9sIng W], JISURL],

uoynjog

sasne)) J[qIssog

UOT)IPUO0D 3P0D J[neJ e SULInp poapusdsns ST JUIWSIINSEIW MO[]

SHAO0D I'INV4 - HAIND ONLLOOHSHTANOY.L

uondridsa(q

Ultrasonic Flowmeter



Users of electrical and electronic equipment (EEE) with the WEEE marking per Annex IV of the
WEEE Directive must not dispose of end of life EEE as unsorted municipal waste, but use the
collection framework available to them for the return, recycle, recovery of WEEE and minimize
any potential effects of EEE on the environment and human health due to the presence of
hazardous substances. The WEEE marking applies only to countries within the European Union
(EU) and Norway. Appliances are labeled in accordance with European Directive 2002/96/EC.
Contact your local waste recovery agency for a Designated Collection Facility in your area.
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Quality Control Equipment Company
4280 E. 14th Street | Des Moines, IA 50313 | ph: 515-266-2268
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