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Release Notice 45-0120 Rev C

This is the October 2018 release of the FlowTracker2 User's Manual. During the
creation of this manual, the following were the latest versions of firmware/software. As
such, if you are using different firmware/software versions, not all aspects of this manual
may apply.

e FlowTracker2 firmware version 1.30

e FlowTracker2 software version 1.6

Trademarks

The terms FlowTracker2 are registered trademarks of Xylem Inc. All rights are reserved.
All other brand names are trademarks of their respective holders.

Warranty, Terms, and Conditions

Thank you for purchasing the FlowTracker2. The instrument was thoroughly tested at the
factory and found to be in excellent working condition. If the shipping crate appears damaged,
or if the system is not operating properly, please contact us immediately.

The system you have purchased is covered under a two year limited warranty that extends to all
parts and labor for any malfunction due to workmanship or errors in the manufacturing process.
The warranty does not cover shortcomings that are due to the design, nor does it cover any
form of incidental damage as a result of errors in the measurements.

If your system is not functioning properly, first try to identify the source of the problem. If
additional support is required, we encourage you to contact us immediately, and we will work to
resolve the problem as quickly as possible.

If the system needs to be returned to the factory, please contact technical support to obtain a
Service Request (SR) number. We reserve the right to refuse shipments without SR numbers.
We require the system to be shipped back in the original shipping container using the original
packing material with all delivery costs covered by the customer (including all taxes and duties).
If the system is returned without appropriate packing, the customer will be required to cover the
cost of a new packaging crate and material.

Contact Information

Any questions, concerns, or suggestions can be directed to SonTek by telephone, fax,
or email. Business hours are 8:00 a.m. to 5:00 p.m., Pacific Standard Time, Monday
through Friday.

Phone : +1 (858) 546-8327
Fax: +1 (858) 546-8150
Email : inquiry@sontek.com (General information)

sales@sontek.com (Sales information)
support@sontek.com (Support information)
Web : http://www.sontek.com

See our web site for information concerning new products and software/firmware
upgrades.
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FCC INFORMATION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

The FlowTracker2 FCC license number can be found in two locations: (1) on the shipping box
label and (2) engraved on the back of the FlowTracker2. Examples of the shipping box label
and engraving are shown below.
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Section 1. Quick Overview

1.1. System Components

Layout of FlowTracker2 and all major components are labeled in Figure 1:1.

Probe — The FlowTracker2 probe (Figure 1:2) contains the acoustic elements to
measure velocity. See Principle of Operations for more information.

Keypad — The FlowTracker2 keypad is designed for quick and efficient software
operation, configuration and data entry.

Handheld - The handheld contains the processing electronics, batteries, keypad,
and LCD screen. The handheld is designed to withstand temporary submersion,
but is not intended for underwater operation.

Battery Compartment — Battery Compartment consist of a water tight battery
cap and an AA battery cartridge for quick access and battery replacement.

LCD Screen — The LCD screen display the FlowTracker2 handheld software and
real-time graphical display of raw data.

Probe cable — The probe is factory mounted to a 1500mm (59-in) flexible cable.
The handheld connects to the probe cable with rugged underwater flexible
connector. The standard cable (1500mm) supplied with the FlowTracker2 can be
extended with either an 1500mm (59-in) or 3500mm (137-in) cable extension up
to maximum length of 10m (32.8-ft).

Communication Connector — A waterproof (IP67) micro USB connector on the
bottom of the handheld connect to external communication cable

Battery Compartment — LCD Screen

Handheld

N

Keypad />

Probe Cable

Communication <\ Probe

Connector

Figure 1:1 - FlowTracker2 with 2D
Probe

Layout of FlowTracker2 Probe and all major components are labeled in Figure 1:2
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Transmitter — The acoustic transmitter generates a short pulse of sound with the
majority of energy concentrated in a narrow beam (6 mm in diameter).

Receivers — The acoustic receivers are mounted on arms from the central probe
head. The receivers are sensitive to a narrow beam and are focused on a
common volume located a fixed distance (10 cm; 4 in) from the probe. The
FlowTracker2 uses two or three acoustic receivers for 2D or 3D probes. See
Beam Geometry and 3D Velocity Measurements for details.

Sampling volume — The sampling volume is the physical location of the water
velocity measurement. See Principle of Operations for details.

Temperature sensor — The temperature sensor is mounted inside the probe.
Temperature data is used to compensate for changes in sound speed. Sound
speed is used to convert the Doppler shift to water velocity. See Hardware
Specification for details on the temperature sensor; see Principle of Operations
for details about the effect of sound speed on velocity data.

Figure 1:2 - 2D Side Looking FlowTracker2 Probe and Sampling Volume
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1.2. Definitions and Terminology

This section defines terms commonly used when working with FlowTracker2

Averaging Time — The time (in seconds) in which the FlowTracker2 records data
at each measurement location. This is a user-specified value from 10 to 1000
seconds.

Handheld — The FlowTracker2 is controlled from the keypad on the handheld.
The LCD screen is used to display FlowTracker2 handheld software and real-
time graphical display of raw data.

Measurement Location — At each measurement location, the FlowTracker2
records one-second velocity data for the specified averaging time, location, water
depth parameters and a variety of statistical and quality control data.

Ping Rate — The number of pings per second (Hz). The FlowTracker2 ping rate
is 40 Hz.

Ping — A single estimate of the 2D or 3D water velocity.

Quality Control Data — In addition to velocity, the FlowTracker2 records several
quality control parameters. These include signal-to-noise ratio (SNR), standard
error of velocity, boundary adjustment, the number of spikes filtered from data,
and velocity angle. For details about quality control data, see Quality Control for
details.

Salinity — Water salinity is a user-supplied value that is used for sound speed
calculations. Note: If using the system in salt water, a zinc anode should be
installed on the probe for corrosion protection described in Zinc Anodes for
Corrosion Protection.

Sample — A sample refers to the mean of 20 pings to produce a measurement of
the 2D or 3D water velocity. A sample includes velocity and signal to noise ratio
data. The FlowTracker2 records two samples per second.

Signal Strength — This refers to the strength of the reflected acoustic signal. It is
a function of the acoustic conditions of the water — primarily the amount and type
of suspended material (scatterers) present. This is most commonly accessed as
a signal-to-noise ratio (SNR).

Signal-to-Noise Ratio (SNR) — SNR is the ratio of the received acoustic signal
strength to the ambient noise level. It is expressed in logarithmic units (dB), and
is the most important quality control data for the FlowTracker2, see Quality
Control for details.

Sound Speed — Speed of sound in water (in m/s) is used to convert the Doppler
shift to velocity. See Principle of Operations regarding the effect of sound speed
on velocity data.
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e Temperature — Water temperature (in °C) is measured by the internal
temperature sensor. Temperature is used for sound speed calculations.

e UTC - Coordinated Universal Time, abbreviated as UTC, is the primary time
standard by which the world regulates clocks and time
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Section 2. System Operation

The System Operation section describes the keypad interface, handheld software
menus and the LCD display.

2.1. On/Off Switch

The On/Off power button for the FlowTracker2 can be accessed on the right side of
the keypad, 3™ row from the top.

a) Start system, hold the power button until the LCD screen turns on.

b) Shutdown system, hold the power button until a message is displayed to shut
down the handheld.

c) Activate sleep mode, press the power button once shutdown.

d) Wakeup system, press any button on keypad.

I's good practice to remove the battery cartridge at the end of each workday for
inspection and charging/replacement.

If the system is not used or stored for long periods, remove the batteries to prevent
unnecessary draining and potential battery leakage.

2.2. Keypad

a) Navigation Keys — The handheld has a number of keys
that are assigned to operate handheld software. The
following keys are available for the user to either
navigate or select options in the software,

i). Left Soft Key — The text directly above the soft key is
associated with the key operations and allows the
user to perform the following actions,

e return to previous menu,
e select action based on text displayed,
e restart or cancel current operation.

4 GHI 5 JKL

ii). - The text directly above the soft key
is associated with the key operations and allows the TraRs 8 TUV
user to perform the following actions,

0

e start a new measurement,

e accept data entry or operation,
e create new template, Figure 2:1 - Keypad
e access the quality control menu. Layout

iii). Left & Right arrow — The key allows the user to
perform the following actions,
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o select different options under each parameter in
configuration,

¢ select station type or velocity method in
measurement,

e select station in data collection.

iv). Top & Bottom arrow — The key allows the user to
perform the following actions,

scroll through the menu options,

select files or templates,

display graphics during data collection,

scroll through the measurement, station and

discharge summary reports.

b) Enter Key — The enter key (square) is situated between
the four arrow keys and allow the user to perform the
following actions,

i). Select the menu item in the menus

ii). Activate or deactivate running average during the
beam-check data collection. This information is only
displayed graphically and will not be stored in the
data files.

c) Numbers (0-9) — The keys allows the user to perform
the following actions. Numbers will default to the first

option on the key if only numerical values are required in el
the entry f|e|d 4 GHI 5 JKL
i). Menu shortcut (number next to text) associated with
. 7Trars 8 TUV
each menu item.
ii). Configuration of instrument such, data collection 0Ly .~
settings, quality control parameters and discharge

settings )
iii). Enter measurement data such, station location, depth ~ Figure 2:2 - Keypad
and other information. Layout

d) Letters (A-Z) — The keys allows the user to perform the
following actions. Letters will default to the first option on
the key if letters are required in the entry field.

i). Create file and template names,
ii). Enter comments at a station, supplement data or
overall measurement.

e) Backspace — The key allows the user to perform the
following delete actions,

i). Text or values in user entry fields,
ii). Data file folder with all content or individual data files,

FlowTracker2 User’s Manual (January 2019)
22



SonTek — a Xylem brand

iif). Selected station in Discharge and General mode.

Text entry is done in the same manner as for mobile devices.

e numerical fields, the text entry assumes numbers first (i.e. for “2” press 2 key one
time,2-A-B-C);
o text fields, it assumes letters first (i.e. for “B” press 2 key two times, A— B — C)

2.3. Keypad Filter

The FlowTracker2 handheld keypad filter enables the user to filter data or template files
based on the keystrokes entered on the handheld. This feature is available to all tables
with row selection functionality (rows that can be selected by using either the up or down
arrows keys), such as templates selection, opening data files, etc.
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Keypad Filter feature operate by filtering file names
based on the keystrokes entered by the user. The
files filtered in Figure 2.3 was based on the following
three key strokes,

e 1% Key: 3DEF
e 2"Key: 1
e 3“Key: 4GHI

The order of the keystrokes should be based on the
order of the first couple of characters or specific
wording in the file name. The software will search for
any combination of characters available on the keys.

Figure 2:3 — Keypad Filter

2.4. Screen Layout

The Screen Layout of the FlowTracker2 consists of the following main features. The
options or information displayed may vary from one screen to the next based on the
software features that are used.

INStrUment TMe . ...y FlowTracker2 Label
—d :

GPS : i< 7 Battery Level

TOp banner /9 -------------------------------------------------------- o

—

Selection (yellow)
Software window
of operation

/ Right Soft Key

Left Soft Key —— = 4

Figure 2:4 - Screen Layout

2.5. Main Menu

When the FlowTracker2 handheld is switched on the FlowTracker2 image is displayed
during the startup process. Flow diagram of the handheld software is supplied in
Software Flow Diagram for both the Discharge and General modes.

FlowTracker2 software layout of the handheld is similar to the “Original FlowTracker”
consisting of the same three main groups, although the wording has changed.

The Main Menu of the handheld software is displayed after the startup process of the
FlowTracker2 is completed.
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Main menu consists of four menu options,

a) Device Configuration,
b) Utilities,

c) Communication,

d) System Information

e)