The ClearWater Sensors
Nutfrient Sensors.
QuickStart Instructions.




Unpacking the Sensor [MEELWater

SENSORS

Take the sensor out of its Peli case

Check against the included packing list whether

all parts have been provided.




Connecting the Sensor to a PC [WEET Water

'SENSORS

Use the supplied lab cable to connect the sensorto a
computer:

. Connect the female SubConn connector end (1) to
the male SubConn connector end protruding from
the sensor top (4)

- Plug the USB end (2) into a computer

- Connect the banana plugs (3) to an external power
supply (12 V required)

USB power is sufficient to ‘talk’ to the sensor,
I.e. o view/change settings and download data.

To run measurements, 12 V external power is required.




Software Installation [EEEWater

SENSORS

Contact Us info@clearwatersensors.com

Water Home Products & Services v  Techno
SENSORS

Chemical Sensors >

- Requirement: Windows 7 or later

- The software is included on the supplied USB keuy,
< Techmlogy - At Corede  Cotc or can be downloaded from our website:
www.clearwatersensors.com/software.htmi

Software & Firmware

Here you can download the latest version of the CWS_wetchem software and firmware,

iefesadisnmslises - Noinstallation required;
save the CWS_wetchem file to your computer

in the ClearWater Sensors range.

Software version: v1.0Y Release date: October 2025

Firmware version: v1.4.1 Release date: July 2025




Opening the Software

!notconnected
File View Configure Help

WETCHEM CONNECT | Name

Phosphate CWP-01-44 | 44
Nitrate CWN-01-35 35

Serial Number | State [ Type
Bootioader (v7)
Bootioader (v7)

ClearWater Wet Chemical Sensor
ClearWater Wet Chemical Sensor

Connect

Upgrade Firmware

File View Configure Help

CWpH-01-003 connected

USBComms OK |  SensorMode:ldle |
WetChem Software Home screen

navepme
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After connecting the sensor and
saving the Wetchem software:

Open the software.
The sensor name should appear in the software.

- Double-click on the sensor name.
[Or click on the sensor name once, then click ‘Connect’]

Multiple sensors can be connected to a PC simultaneously.
For this, multiple copies of the software must be opened:
Right-click on the software icon and click ‘open’.




Setting the Real Time Clock [WEET Water
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File View I Configure I Help

[ RAW [ Real Time Clock.. B Check the sensor’s time settings.
Display Coi Chemistry...
- 2 « Click ‘Configure’ in the menu
Me Platform Defaults... ) . )
BPS suteMachine..  Select ‘Real Time Clock
N/ Measurement Schedule...
™ Mc : -
Diagnostic Parameters...
Bl M [— r—
Configure Sensor's Real Time Clock X A new W|nd0W prS up
04/03/2026 10:01:05  Set date/time to local time, or to the PC’s clock
setTime » (lick ‘Set Now’ to save the changes

@ ToThis Date/Tme [04/03/2026 v| [10:01:04 =

" ToPC's Clock Time




Setting Autostart

Sensor Control

IDepon ﬂ

Start

v |Autostart

Tick the Autostart box (under ‘Sensor Contral’).

Sensor will automatically start when powered up.

Sensor will automatically re-start after any temporary power-loss.

[MEENWater

SENSORS



Measurement Schedule (1) Clear WER;

Real Time Clock...

Chemistry...

RS232..

Platform Defaults...

State Machine...

[ Measurement Schedule... ]

Diagnostic Parameters...

Configure Measurement Schedule X

This Measurement Schedule is used by State Machine states
with the Wait For Next Measurement Time option set. There
is only one Measurement Schedule per sensor so typically
only one state at the start of the measurement cyde will

use this option.

9 Start measuring at:

After that, measure:

[V Enable Stop Time

Stop Measuring After:

|04/03/2026 v | [00:00:00 =

" Continuously

(* Every |2 Hours
" Every Minutes

|25/03/2026 | |00:00:00 ==

Save

SENSORS

Open the ‘Configure Measurement Schedule’ window.
Set a start time, stop time, and measurement frequencuy.

Any start dafeset in the past will be ignored. For the start time it is
important to distinguish:

s it sef to an even or odd time?

Which digits are set in the minutes position?

* Ifitis10:28 a.m. local time and you do not change the start time
(soitis set to (1(:00:00), autostart will trigger the first
measurement to be taken af the exactly, so
12:00 p.m. in this instance.

« Ifitis10:28 a.m. local time and you set the start time to 01:20:00,
autostart will trigger the first measurement to be taken at
20 minutes past the ,5011:20 a.m. in this instance.




Measurement Schedule (11) ClearWE:

Configure Measurement Schedule X

This Measurement Schedule is used by State Machine states
with the Wait For Next Measurement Time option set. There
is only one Measurement Schedule per sensor so typically
only one state at the start of the measurement cyde will
use this option.

Start measuring at: |04/03/2026 ~| [00:00:00 =

9After that, measure: " Continuously

(¢ Every |2 Hours
" Every | Minutes

[V Enable Stop Time

s Stop Measuring After: |25/03/2026 L] |00:00:00 =

Save

SENSORS

‘Continuously’ — measurements at highest sampling resolution.
To measure at regular intervals, enter a value in hours or minutes.

Tick the box ‘Enable Stop Time’.

Set a stop time (in the future!) to ensure the sensor does not run out
of reagents before you retrieve if.

A stop fime in the past will prevent the sensor from starting measurements!




Changing Filters

Remove the filter guard: Remove the filter
Unscrew the two screws by twisting it off
on the boftom side of anti-clockwise.
the guard.

The sensor comes with a new filter installed, which does not have to be replaced upon receiving the sensor.
This is a general instruction for future reference.
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Aftach a new

filter by twisting

it on clockwise.

Attach the filter guard.




Water

 SENSORS

Priming the Filter

Filte View Configure Tocls Help
RAW OUTPUT

Sensor cannot measure with dry filter.

—Display Control

- Run a ‘PRIME’ command
» Before deploying the sensor

» After replacing a filter

mE ET mER
<l
g
2

* When air might be in the filter
» When filter has dried out

Select ‘Prime’ under ‘Sensor Control’ and click ‘Start’




Lab Tests (I)

Filtered Samples or Deionised Water

ClearWE:

SENSORS

Filtered samples and deionised water can be attached directly to
the sample inlet using the supplied tubes.

Alternatively, use any other fube with 1.6 mm diameter and 16 cm
length, and attach the tube to a female luer connector

* Remove the filter guard

» Remove the filter from the sample inlet by twisting it off anti-clockwise
« Attach the tube directly to the sample inlet by twisting it on clockwise

* Submerse the tube info the sample you want to measure

» Select the channels you want to monitor under ‘Display Control’

» Select ‘Deploy’ under ‘Sensor Control’

* Click ‘Start ===t N
\ :




Lab Tests (1) Clear\WElE;

SENSORS

Unfiltered Samples

Unfiltered samples must be measured through a filter.

SENSORS

» Submerse the sensor into a bucket filled with sample water
» Select the channels you want to monitor under ‘Display Control’

» Select ‘Deploy’ under ‘Sensor Control’ |
Display Control

. . 1 ] . IFLong
Click ‘Start .

Sensor Control BV short

N/A




Test Assessment Water
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i
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Observe the course of the test measurement(s).

The characteristics on the next slides will help you assessing the quality of your lab tests.

If the results are satisfying, the sensor is ready for deployment.




Characteristics of Good Profiles

Water

SENSORS

Flushing
Signals equidistant and relatively regular
No big upward / downward fluctuations

Colour Development
Blank: Lines of blank curves are slightly going downwards

Sample: Lines of the sample curves are going downwards
(depending on nitrate content of sample)

Standard: Lines of standard curves are going downwards

Signals of sample and standard yield lower voltages
(i.e. higher absaorbances) than blank signal

Generally
All'lines are smooth, not wobbly

Peak bottom not flat and/or closeto 0 V
(flat/ 0 V — saturation, often indicating air bubbles)

Measuring same sample: shape/depth of sample curve
consistent with previous measurements

Screenshot shows measurement of nitrate sample.
Buft criteria will also apply to other sensors.



Example of a Bad Profile

Water
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Lines of sample curves
irregular, big up and down
fluctuations.

Signals bottoming out to
0 V during flushing.
Messy.

—> Air bubbles



Deployment Paints on Sensor [MEEWater

SENSORS
DO NOT attach ’
clamps here @%"}0

0
0
0

Hanging point

&

Clamping point Attach

clamps here

&

Fixing:

Use hanging point or clamping point

Never put clamping around the white tube!




Deployment Position

Position:

Deploy upright or at an angle < 90°

DO NOT deploy haorizontal, at angles > 90°, or upside down!

ClearWE:
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Examples of Deployments (I): Rivers ClearNELE]

SENSORS

PVC tubes used for protection of sensor
(= sensor putinto PVC tube)

Rod at bottom end of tube supports sensor
(= sensor ‘standing’ on rod)

Chain attached to sensor’s hanging point for
security and easy retrieving

Posts can be installed to fix the PVC tube
- or use natural structures like trees

No mains power required; sensor can be connected fo
battery (which can be powered by a solar panel)




Examples of Deployments (I1): Sea ClearNELE]

SENSORS

Sensaors can be connected to buoys, moorings, UAVS,...
Make sure sensor is thoroughly secured (also against physical impacts)
and in an upright position or at an angle <90° (see slide 18).




Examples of Deployments (ll1) [EEENWater
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Whether in rivers or on the coast, some sites require specialist protection like the optional stainless-steel cage.

The cages can be mounted to rocks, hung from structures, or carefully placed on riverbeds (at an angle <90°).
Secure the cages with chains.




Downloading Data

Connect the sensor to a PC via USB.

View Configure Help

Disconnect

[ Mount Sensor As Drive ]

Log Sensor Configuration...

Save Diagnostic Log

Process Raw Nutrient File...
Process Raw Nutrient File (Multi)...

Process Raw pH File...

Exit
In the Menu, click ‘File’ and
select ‘Mount Sensor as Drive’

== USEB Drive (D:)

(6]

@ OneDrive

~ [ ThisPC

File explorer window pops up.
Sensor appears as drive in the file explorer.
Drag and drop any desired csv file(s) to your computer.

> wem USB Drive (D:)

38 Network

x |+

J > USBDrive (D)

] Name

3] CWS0001
B9 Cws0002
13 cwsooo3
3] CWS0004
87 CWS0005
13 CWS0006
3] CWS0007
87 Cws0002
13 Cwso009
] cwso010
33 CWS0011
B3 cwso012
£ CWs0013
B3 CWS0014
3 CWS0015
3 CWs0016

B3 Cws0017

B9 Cws0018

87 Cws0019

3 CWs0020

1) cws0021

837 cwso022

033 cwsoo23

3] cwso024

63 CWs0025

ClearWE:
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O fect
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T Sort

Date modified Type




Processing Data

View Configure Help

Disconnect
Mount Sensor As Drive

Log Sensor Configuration...

Save Diagnostic Log 9

[ Process Raw Nutrient File... ]

Process Raw Nutrient File (Multi)...

Process Raw pH File...

Exit

In the Menu, click ‘File’
and select ‘Process Raw
Nutrient File’

Processing data means
converting measured voltages
Into concentrations [pM].

ClearWE:
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=- 0 @ Process Raw Nitrate Data x
N Processing Parameters Processed Resuts
58 Cwisooes 1Y @
Nutrient Type m Time {piatform) | Time (sensor) | Mitrate (M) [ P1-Medium Ch Conc | P2-ShortChConc | P3-Long SW1 A
it WS008 & ] — 29/10/2025 10:22:43  29/10/2025 10:22:43 16,750 16830 16.382 0.325
Sensor Version [one - 20/10/2025 10:39:38  29/10/202510:3%:38 16888 16984 16.487 0.320
Gt CWst0%0 e 29/10/2025 10:56:34  29/10/2025 10:56:34 16851 17.044 16.921 0.318
Channel Measure Monitor 29/10/2025 11:13:29  29/10/2025 11:13:29 17,003 17.196 16.950 0.315
bl Cwsoo9 o  =2F = 29/10/2025 11:30:24  29/10/2025 11:30:24 17,199 16.372 17.184 0.29%
—_— — — . jehn 3 s z 20/10/2025 11:47:10  29/10/2025 11:4T:18  16.723 16.932 16.937 0.310
ot CWsa0n2 e ¥ Al i et 2k =] 20/10/2025 12:04:14  29/102025 12:04:14  17.026 17.09 15847 0.308
i & . - o ” - 29/10/2025 12:21:08  29/10/202512:21:09  16.791 17,04 16.975 0.306
¢ = e (== | ro— r— 20/10/2025 12:38:04  29/10/2025 1:38:04 16,932 17.1% 17.098 0.305
) CWSo0s o . " ol ET
o Output jLong £
gl Cwsaoss )
T
S & , . — . | Sample Intake State 1
17
- 8 Sample Messurement State

Blank Measurement State. 8
[oom ] e ‘ S Achuctneot o =
5wdzmthsm: O
. . Standard 1 Concentration [0o0
File explorer window pops up. e

Processing Trigger [standard 1 =]

Rawe Outpust Files (*.cov)

Select desired raw data file. o ey e

P3Mappng  [Long Ch Std1 Absorbance =]

nutrient = (0.515677 /0.304561) * 10.000000

resit (ong) at 1761741484 = 15931835
entering a measurement state (4)

exited optical correction blank measurement state (4)
lentering 2 measurement state (8)

¥ Enable Optical Correction

[
Optical Correction Diiution |1=1-S°U entering & measurement state (13)
oted optic ament state (13)
Optial Correction Statz (sample) [ 13 entered sample intake state
17)
Optical Correction State (bank) [+ exited sample measurement stats (17)

‘Process Raw xxx* Data’ window pops up EMPTY.
Click ‘Process’ = Processed results are shown.

Clicking ‘Save’ will save the processed results in .csv format.

*) xxx = nitrate/phosphate/silicate/iron




Summary: From First Tests to Results [WEENWater
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Save the software CWS_wetchem.exe to your PC/laptop. -

Connect the sensor using the lab cable (USB & 12 V DC).

Set the clock. @

Tick Autostart and set desired measurement schedule. (¥ ]autostart  +

Prime the filter. U

Run lab tests, assess results.

ooo
ooo
-~)ooo

Deploy the sensaor.

Recover the sensor. -~
> 4
Download data. Ill l

Process data and save results. @ + B




Contact

ClearWater Sensors

Solent Business Centre, Unit 208
343 Millbrook Road West

S015 OHW

Southampton

UK

Email;
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