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Congratulations on the purchase of your Falmouth Scientific NXIC CTD with integrated
external sensors. Included with this shipment is the manual for the NXIC CTD as well as
the manual from the vendor of the OEM external sensor. Please reference these manuals
for any specific topics of interest. This application note is written as an introduction to
CTD PRO and can be used as a reference tool. Through a series of screen captures,
deployments and data retrievals will be shown. Lastly, a series of screen captures will
guide the user through a typical calibration of a turbidity and pH sensor.

Acquisition Mode:

This mode is intended for use when the instrument is interfaced to a cable and being used
for real time data acquisition. Select the desired channels via CTD-Channels in the menu
bar.

SEE

File CTD NAY Sensors Wiew Help

Bl ag|e|sae2 2

Channel Configuration x|

- Select Channels——
™ Time Stamp

Cancel
[V Conductivity —I
V' Temperature
[ Pressure
[~ Salrity

[ Sound Speed
™ Battery Voltage

A/D Options
¥ Enable &/D Options

Ready [ o[
1400 Route 28A, P.O. Box 315 Excellence in Instrumentation Telephone (508) 564-7640
Cataumet, MA 02534-0315 USA Facsimile (508) 564-7643

email: fsi@falmouth.com 1 website: www.falmouth.com



Falmouth Scientific, Inc.

Select the desired channels and click the OK button. Now select CTD-Acquisition and
the following window will be displayed.
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Selecting the setup button will launch the Acquisition Setup window. To log data to the
hard drive select enable logging. The Comm Port and baud rate should agree with your
settings. Select OK and you will be prompted to save a file.
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Saveirs | 5 My Comgatms

Sarve s bopw [A50H Doma 1 at]

After the file path has been selected choose save. Data will now be shown in the CTD
Channels window. If navigation information is being interfaced via another Comm port it
will be shown in the Latitude and Longitude placeholders. Time and Date information
will be displayed. Data will also be scrolling vertically in the lower left window and will
be plotting left to right in the graphical presentation. Consult the manual for specific set
up procedures.
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To end the file and stop the acquisition of data, select the stop button. Now go to
File-View text file- to view the data file.

i c1opro
‘E\Ig CTD NAV Sensors Yiew Help

Open., 0 (] ‘ & B a‘é” 4
Expart..

Print Setup...
Properties

1INTER1649.ctd
2COMTL.ctd

3 1649INTER, ctd
4 CALTEST3.ctd

Ext

The following data will be shown as the text file.
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00805, 96
00908, 2.193%
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Deployment Mode:

Your CTD can be deployed writing to its internal memory. Select the desired channels
via CTD-Channels in the menu bar.

Channel Configuration

Now go to CTD-Configure and deploy.
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Set up the instrument to the desired configuration and deploy the CTD saving the file.
Reference the manual for specific setup instructions.
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The instrument is now running. Confirmation can be confirmed through the View-
Terminal selection.

i coPro
file CTD NAV Sensors Mew Help

ETEEENEEEEE

EHJ Terminal Windaw

0.0010, +24.1803, +0.0917, +00.0000, +1494.4882, +5.53, +0565, 0006, -0007, -0009
s¢

0.0012, +24.1808, +0.0874, +00.0000, +1494.4834, +5.49, +0589, -0005, -0005, -0003
0.0009, +24.1809, +0.0888, +00.0000, +1494.4836, +5.53, +0585, 0008, -0005, 0011
0.0010, +24.1812, +0.0917, +00.0000, +1494.4904, +5.53, +0569, 0009, -0006, -0010
0.0009, +24.1812, +0.0913, +00.0000, +1434.4306, +5.49, +0559, -0006, -0005, -0003
0.0009, +24.1813, +0.0883, +00.0000, +1494.4907, +5.49, +0561, -0006, -0006, -0009
0.0010, +24.1814, +0.0914, +00.0000, +1494.4910, +5.49, +0575, 0007, -0004, 0011
0.0010, +24.1815, +0.0903, +00.0000, +1434.4912, +5.49, +0585, -0009, -0008, -0008
0.0010, +24.1816, +0.0909, +00.0000, +1494.4916, +5.49, +0578, -0006, -0009, -0008
0.0010, +24.1817, +0.0875, +00.0000, +1494.4917, +5.60, +0567, 0005, -0006, -0011
0.0009, +24.1819, +0.0895, +00.0000, +1494.4923, +5.42, +0564, -0008, -0008, -0011
0.0010, +24.1819, +0.0909, +00.0000, +1494.4923, +5.53, +0575, -0007, -0006, -0008
0.0009, +24.1822, +0.0911, +00.0000, +1494.4932, +5.53, +0570, -0007, -0008, -0011
0.0009, +24.1821, +0.0908, +00.0000, +1494.4929, +5.46, +0569, 0007, -0007, 0010
0.0009, +24.1823, +0.0952, +00.0000, +1494.4935, +5.53, +0571, -0006, -0007, 0010
0.0010, +24.1825, +0.0918, +00.0000, +1494.4939, +5.53, +0575, -0006, -0006, -0010
0.0009, +24.1826, +0.0892, +00.0000, +1494.4944, +5.49, +0573, -0008, -0005, -0010
0.0008, +24.1826, +0.0895, +00.0000, +1494.4344, +5.53, +0575, -0005,-0007, 0011
0.0010, +24.1828, +0.0948, +00.0000, +1494.4948, +5.53, +0575, 0005, -0007, -0009
0.0010, +24.1828, +0.0883, +00.0000, +1494.4950, +5.57, +0575, 0004, -0008, -0011
0.0010, +24.1830, +0.0884, +00.0000, +1434.4955, +5,53, +0566, -0007,-0007, 0011
0.0010, +24.1830, +0.0925, +00.0000, +1494.4955, +5.53, +0570, -0008, -0009, -0003
0.0009, +24.1833, +0.0909, +00.0000, +1494.4983, +5.53, +0574, -0007, -0007, -0008
0.0011, +24.1834, +0.0908, +00.0000, +1494.4986, +5.49, +0575, 0006, -0006, -0011

Ready ==
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To stop the instrument from recording to memory select CTD-Memory-View files. You
will be prompted with the following message. Select yes to stop logging.

HER

Fie CTD MNAV Semsors View Help

EET T REITEEEEE

NXICCTD

The CTD s currently logging data,

Do you want to stop lagging?

Ready o

Select Yes to stop logging.
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Highlight the specific file and select download to transfer the binary file from the
instruments memory to the working directory on the computer. This file will have a .ctd
extension.

Fie CTD MNAV Semsors View Help

TR

Download

CT0 Fles:

Stat Date | Stat Time | EndDate| EndTme| StatAdd.
0T T O T e

Download Close
[ ot |

Dowtload Shatus

Ready =]
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After the download you can open the .ctd file and present the data in CTD PRO or export
the .ctd file as a .txt file via the File-Export path. To export the file, select the .ctd file
using the browse button. Select from the Channels, Analog Channels, Calculated
Channels, and Format for the exported file. The text file will be written to your working
directory with a .txt extension.

CTDPro HEH
D WAV Sensors

ble Ip
B RN

Export
Fllrame;|TE5T1.ctd L
Cancel

- Channel alculated Channels — - Formal

™ Tine I” Deh @ Ted Fie
¥ Condueiiy I” Densiy  FalPost
[V Tempershue I Saliity " Excel
¥ Pressure I Sound Yelocity
I Salhity I Patential Temp.
[~ SoundVelocly | [ A T. Gradient
[ Battery Vollage

- #nalog Channels —
¥ Analog 1
[~ Anslog 2
[ dnalg 3
[ Analog 4

Ready ’_’_ l_

The exported text file can be opened via the File-View text file path.
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The following calibration procedure has been written to assist in calibrating the Seapoint
Turbidity sensors integrated to the NXIC CTD’s. Please reference the manual from
Seapoint Sensors for any specific topics of interest.

The website for Seapoint Sensors is: http://www.seapoint.com/

Calibration Procedure for the NXIC Turbidity Sensors

1) Open CTD Pro
2) Select Sensors from the menu bar.
3) Select Setup to select the preferred gain.
4) Select the preferred Turbidity Gain:
1X, 5X, 20X, or 100X.

Sensor Setup @

Turbidity Gain : :
o

Cancel
Clv 4
20
100

Fluorarmeter Gain
1%
3
10
3

5) Close the window by selecting the OK button.
6) Select Sensors again and select “Calibrate”.
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Calibrate Sensor
Senzor, - Share
Standard: 10 R

Ayerage Length: |0

Senzor | Standan:l| . Clear Graph

[ Ferove |
LCalculate

7) In the sensor selection window select Turbidity.
8) Place tape over the optical windows on the sensor and enter “0” as the standard

value. (You will have to re-enter “0” to highlight the add button.) Depress the add
button to add the sensor and standard data to the table. If an error is made during
the entry of data, the remove button will erase the data entry. Allow the data to

stabilize as much as possible before selecting the add button.
9) Clean the sensor with mild soap and water and place the turbidity sensor into the
next standard. Enter the standard value in the window.
10) Repeat this process for as many data points required.

Telephone (508) 564-7640
Facsimile (508) 564-7643

website: www.falmouth.com
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Calibrate Sensor E“E”E

Sensor. | Turbidity - Store

Standard: |0 B
_Clear Greph |

Clear Graph

Awerage Length: 1'3

Senzor | Standard |
7.4321 0.0000
104.4769  100.0000

30.6354 26,0000 4|
(TR

2042236 200.0000 Calculate
7.4521 0.0000

a0
o= —
DGR SR S

T T Imﬁl T

11) Select the calculate button to display the error percentages and calibration
coefficients.

Calibration Results EI

Error[0] = 0. 905451
Error[1] = -0.5258226
Error[2] = -0.742410
Error[3] = 0.439575

Mew Coefficients
Offset = -6. 746052
Slope = 1.012609

12) Select store to write the calibration coefficients into the NXIC CTD.
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The CTD’s were delivered with the offset term, A1A=0.0, and the slope term,
A1B=1.000000. Via the VIEW-TERMINAL selection from the menu bar with the CTD
in Open Mode the RCAL command will allow the user to view these coefficients. After
the completion of the calibration procedure the corrected terms will be written to the
instruments calibration file and saved. Below is a representation of that file.

#cpro
File CTD NAV Sensors Yiew Help

ElwH kST iR 5T

E!J Terminal Window

41003=959958. 500000
B1003=-60.307003
1C1003=-2.441190E-02

Reaty ===
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The following calibration procedure has been written to assist in calibrating the AMT pH
sensor integrated to the NXIC CTD. The pH sensor was calibrated prior to the shipment
using three known pH standards. Please reference the manual provided from AMT for
any specific topics of interest.

The web site address for AMT is: http://www.amt-gmbh.com/

Calibration Procedure for the NXIC pH Sensor

1) Open CTD Pro.

2) Select Sensors from the menu bar.

3) Select Calibrate from the sensors pull down selection.
4) Select pH in the sensor selection pull down.

5) You should observe the screen shown below.

DSBS elrneat

Feady
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6) Remove the protective bottle from the pH sensor to expose the glass element. Be
very careful not to spill the buffer. Follow the sensor manual for specific

instructions.
7) Enter the standard value in the window and place the sensor into the buffer

solution.

8) Depress the add button to add the sensor and standard data to the table. If an error
is made during the entry of data, the remove button will erase the data entry.
Allow the data to stabilize as much as possible before selecting the add button.

9) Repeat this process for as many data points required. For more specific
information pertaining to the pH sensor reference to vendors manual.

10) The window below should represent the acquisition of pH data points with buffer
values of 4, 7, and 10.

11) The numbers in the Y axis represent the 0-5VDC output of the pH sensor with
respect to the 0-14 calculated value of pH. The X axis represents time.

Calibrate Sensor,

Sensor: |pH - 206
Standard: |10 Cancel
Average Length: |0 ——

Sensar | Standard | EAdd Clear Graph |
1.5549 4.0100

1.5543 4.0100

1.5533 4000 —————

2524 70000 Calculate

2521145 70000

2513 F.0o00

3.4854 10.0000

34830 10.0000

34316 10,0000
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12) When all of the points have been sampled and graphed select the calculate button
to display the error percentages and calibration coefficients.
13) The Calibration Results display will appear as an overlay on the Calibrate Sensor

window.
14) Select store to write the calibration coefficients into the NXIC CTD.

LX)

Store
Sensar: JDH LJ =
Standard: |-“:I Cansal
bAverage Length: ID — —
Calibration Results E]
Senzor Standard ddd Errar[0] = -0.002758
1. 5549 | 40700 1 —_— Error[1] = -0.004651 Sl
: : s Error[2] = -0.006203
122;3 13-1' gg PRk R Errar[3] = 0.010579
25221 70000 Caleulate Sl
i Error[5] = 0.008095
29213 £.0000 Etrar[6] = 0,001835
2.9213 70000 Errar[7] = -0.005613
g-iggg 13-3333 Error[8] = -0.009965
34815 10,0000 New Coefficients
Offset = -0.521090
Slope = 3,105217
LR
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Below you can see the corrected A3A and A3B terms. Via the VIEW-
TERMINAL selection from the menu bar with the CTD in Open Mode the RCAL
command will allow the user to view these coefficients. After the completion of
the calibration procedure the corrected terms will be written to the instruments
calibration file and saved. Below is a representation of that file.

¥ CTDPro - [Terminal Window]

ij—_JFiIe CTD WAV Sensors  View Help - | 5%
w b || O ¥ = | %

rcal

S/N=1680

Firmware ¥ersion 3.21
CDATE=Not Set
#1=-3.962699E-02
B1=9.153359E-05
C1=3.413429E-13
D1=-0.002352E-16
KFAC=0.0
#2=1.049546E-03
B2=3.812260E-04
C2=-1.180744E-05
D2=7.613680E-07
#A03=35745.0585937
B03=1.5386932
C03=-9.118854E-04
#503=445445.9687500
B503=8.215655E-01
C503=-5.856596E-04
#1003=668765.5000000
B1003=7.986061E-01
C1003=1.057640E-04
A3=0.0
PS0=7.0250000
PS50=258.6800232
PS100=517.2399902
A1A-0.0
A1B8=1.0000000
A2ZA=0.0
#2B=1.0000000
A3A=-8.210900E-01
#A3B=3.1052165
A4A=0.0

A 4B8=1.0000000

Ready

et
‘4 start B CTOPra - [Terminal W, .

& ) 11:42 AM
J
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The instrument can be deployed in the Acquisition Mode as explained on page 1 of
this manual. The window shown below is an example of the NXIC running in
acquisition mode interfaced to a pH sensor and dissolved oxygen sensor. The pH
sensor was placed into 3 different buffers with values of 4, 7, and 10 over a short time

frame.

The data being displayed graphically is in units of pH vs. time. The data presented in
the CTD channels window is numeric information. Each channel is labeled and the
units of measure are displayed in the legend of the graph. The numeric data under the
Start and Setup buttons with a value of +22841 is the 15-bit count representation of
the pH sensor with a value of 10.

# CTDPro - [NXIC-CTD Acquisition Window: COM1]

E‘.'Elle Edit Acqg MaY  Window
w b ]

Help

8 ¢

CTD Channels
Conductivity: |-0.0002
Temperature: |23.9407

Pressure: |0.08
Salinity:
Sound Yelocity:
Battery Yoltage: |0-0000
Mone |0-0000
Mone |0.0000
pH [39366
Wone |0.0000
771586

ERRRRERLRLE

Oxpgen

J

Mavigation Information
Latitude:

dd ddddd)
[ddmm.mmm]

Longitude:
dd ddddd)

[ddrmm.mmm]
True Heading:

Tine: | 11:50:33
Date | 1220705

120705, 11:60;
120705, 11:50;
120708, 11:50;
120705, 11:50;

120708, 11:60;
120705, 11:50;
120705, 11:50;
120705, 11:50;

120705, 11:50:36
120705, 11:60;
120705, 11:50;

<

Ready

12-07-05, 11:50:29, -0.0008, +23 9637, +0.0732, +00.0000, -0003,
120705, 11:50:29, -0.0008, +23.9627, +0.0694, +00.0000, -0012,
12-07-05, 11:50:30, -0.0008, +23.9612, +0.0778, +00.0000, -0008,

-0.0008, +23.9597, +0.0756, +00.0000, -0010,
-0.0009, +23.9582, +0.0758, +00.0000, -0009,
0.0009, +23.9573, +0.0771, +00.0000, -00711,
0.0008, +23.9577, +0.0754, +00.0000, -0009,
12-07-05, 11:50:32, -0.0009, +23 9536, +0.0782, +00.0000, -0011,
-0.0008, +23.9613, +0.0746, +00.0000, -0007,
-0.0008, +23.9623, +0.0727, +00.0000, -00710,
-0.0008, +23.9627, +0.0716, +00.0000, -0003,
-0.0008, +23.9626, +0.0723, +00.0000, -0008,
120708, 11:60:35, -0.0009, +23.9619, +0.0753, +00.0000, -0008,
120705, 11:50:35, -0.0008, +23.9607, +0.0725, +00.0000, -0008,
-0.0008, +23.9530, +0.0725, +00.0000, -0011,
-0.0008, +23.9562, +0.0756, +00.0000, -0008,
-0.0009, +23.9532, +0.0727, +00.0000, -0003,
120705, 11:60:37, -0.0009, +23.9502, +0.0728, +00.0000, -0003,
120705, 11:50:38, -0.0008, +23.9472, +0.0796, +00.0000, -0010,
120705, 11:60:38, -0.0008, +23 9440, +0.0761, +00.0000, -0008,
120705, 11:60:39, -0.0008, +23.9407, +0.0763, +00.0000, -0010,

0012, +22841. -
0013, +22837, -
-0010, +22837. -
0003, +22836, -
0011, +22835, -
0010, +22830, -
0011, +22832, -
-0009, +22824, -
0010, +22828, -
-0007, +22827. -
0012, +22826, -
-001 3, +22820, -
0013, +22825, -
0013, +22824, -
0011, +22826, -
0017, +22826, -
0011, +22825, -
-0008, +22825, -
-0009, +22827, -
0014, +22827, -
0010, +22831, -

0015, +33.9 A
00z, +339
0013, +33.9
0013, +100.0
0011, +100.0
0013, +100.0
0014, +100.0
0010, +100.0
0014, +100.0
0014, +100.0
0012, +100.0
0013, +100.0
0015, +100.0
0014, +100.0
0012, +100.0
0014, +100.0
0011, +100.0
0016, +100.0
0013, +100.0
0015, +100.0
0012, +100.0

*

Legend

Canductivity (mrmhofcrm)
Temperature (C)
Pressure (dbar)
Salinity (PSU-78)
Sound Velocity (m/s)
Battery (V)

Analog 1 (counts)
Analog 2 (counts)
Analog 3 (counts)
Analog 4 (counts)
Serial
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