A Quick Tutorial

This has been written to serve as a quick tutorial for you to refer to when setting up a data
logging system. This tutorial will be written with the Campbell Scientific CR10X and CR23X in
mind, however, all data loggers work on identical principles and once you are comfortable with
properly connecting one type of data logger with various sensors, it should be relatively
straightforward to branch out to other data logging systems.

What is a data logger?

Data = Information and Logging = Recording (keeping record of information. A data logger is an
electronic device capable of collecting and storing data.

What is a data logger good for?

Data loggers are widely used to collect any kind of data in
environmental systems as for example in air (precipitation,
humidity, pressure, wind speed, temperature), water (surface and
subsurface water flow, pressure head) or soil (water content,
temperature, CO; content). The data logger enables to gather
signals from sensors or transducers,
store them and prepare them to be
downloaded for post processing on a
computer. Data loggers are especially useful if data have to be
collected automatically because the process we want to observe is (a)
very fast (temperature change due to a fast chemical reaction), (b) long
observation time and regular readings are needed (e.g. room
temperature measurement every hour but 24h a
day, 7 days a week) or our experiment is just
difficult to reach (temperature and
precipitation measurements every hour one a
remote place that can just be reached e.g. once
a month).

How do I operate a data logger system?

There are many different data logger systems and on the market. The main components and
procedures to operate a data logger, however, are the same. Therefore, instead of providing
details about the different brands and makes, we would like to give a short description of the
main parts and what they are used for.

The main components of a data logging system are




as follows:

e sensors and transducer: The sensor “measures” a certain parameter. For example, the air
pressure by converting the pressure in a proportional electric signal (digital or analog as
voltage or current). The signal at the output of the sensor often has to be corrected for
example to eliminate temperature influence on the pressure measurements. Nowadays
sensor and some electronics to correct the output signal from the sensor are part of one
unit, called transducer. The output of the transducer is an electronic signal that can now
be read in the data logger.

e data logger: The data logger collects the output signals of the transducers, defines how
often this signals are read from the transducers, converts analog signals in digital
information and stores it and allows us to monitor and finally download it as our rough
data. As for a PC, the data logger needs some software to run it. This data logger program
has to be written by the user and tells the logger for example which transducers are
connected to the logger and at which rate the signals from the transducers have to be read
by the logger. Nowadays programming a data logger is very easy and will be addressed in
the examples below.
power supply: An electrical power supply is needed to run the data logger.

e communication cable: The communication cable is usually a serial cable that connects the
data logger with the computer to upload the logger program and download the data.

* computer: A computer is needed to download and post process the data.

CR10X Data Logger

Laptop Computer



Practical Examples: Measuring temperature, water pressure and
precipitation using a Campbell CR10X data logger

Initial steps:

1. Connect the CR10X data logger with the serial cable to the computer.
2. Connect the data logger to the power supply.
3. Start the computer

Make certain that you have installed Campbell Scientific’s freeware on your computer. The two
necessary programs are: PC200W, version 2.0 & SCWin-Short Cut for Windows, version 1.2.

If you do not have these programs running, download them at the following website:
http://www.campbellsci.com/resource.html

ShortCut for Windows:

SCWin creates simple programs for our CR510, CR500, CR10(X), 21X, and CR23X
dataloggers. SCWin also supports our ET106 and MetDatal weather stations. The newest
version includes the latest sensor files.

PC200W:
PC200W is Campbell Scientifics starter software that supports direct connection between a
datalogger and a computer.



Example 1: Temperature Measurements with a Thermocouple

In this example we want to measure temperature using a data logger and a thermocouple as a
temperature sensor. The following paragraphs give step-by-step instructions, assuming that
computer and data logger and power supply are connected correctly.

Supplies:
Desktop or laptop computer

Data logger (CR10X or CR23X)

Several Thermocouple wires (note which type of wire you have)
Flat-head screwdriver

Power supply (12V DC supply)

Communication cables (SC12 for the CR10X or RS232 for the CR23X))

Writing a Data Logger Program
1. Start the program “SCWIN” by double clicking the corresponding icon on the computer
desktop. The following Main Menu (Fig. 1) should appear:

File Edit Settings Help

Follow the steps below to create a datalogger program:

Step 1 | Cpen existing file ar create new file 0 |
Program

Step 2 Choose sensars to monitor 9 |
Sersors

Step 3 Cotional Make additiona! calcwlations on o |

Galeulations measurements

Step 4 Set up output tables a2 |
CtpLt

Step 5 o Cum_fert the program into the format ? |

Finish required by the datalogger

| |
Fig. 1 Main menu of the “SCWIN” program

2. Note only the “Program” button is active. Press the “Program” button and the following
window (Fig. 2) will appear.
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Fig. 2 Definition of the logger program file

Give a file name for example “temp measurement” and press “Open”. On the next
window (we want to make a new file) press “Yes” to create the new file. Then, choose
the appropriate data logger “CR10X” and press “OK”. In the next window leave the
scanning time at 10 s and press “OK”. Now you will be returned to the main menu (Fig.
1) and ALL the buttons will be active.

Now we wish to define the type of sensor we will be taking measurements with. Press the
“sensors” button and, in the window popping up, choose (under “Available Sensors”)
<Sensors for CR10X/Temperature/> T-type (copper constantan) thermocouple (see Fig.
3). Then push the red arrow and the next window (Fig. 4) shows up. Choose temperature
range corresponding to “-46 to 50 C” Deg C and “Prog_Sig” from Reference
Temperature Measurement, then press “OK” and the window from Fig. 3 will show up
again.
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M2 Generic Measurements
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FE 108 Termperature Probe
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FE 43347 RTD Temperature Probe (not calib
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FE Datalogger Internal Temperature il
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Fig. 3 Defining thermocouple type.
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Fig. 4 Defining temperature range and reference temperature.
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File- Edit Settings Help
CR10% Wiring Diagram far ternp_mesurerment.SCW  (Wiring details can be found in the help file,)
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Fig. 5 Wiring diagram for a single T-type thermocouple.

Press the “Wiring Diagram” button at the bottom of the window as illustrated in Fig. 3
and a window depicting the wiring diagram of the data logger for a single T-type
thermocouple shows up. Connect the blue wire of the thermocouple with the port 1H and
the red wire of the thermocouple with the port 1L of the CR10X data logger (you will
need a small flathead screw driver to tighten the thermocouple wire down). Press the



“Sensors” button in the window of Fig. 5 and the “home” button in the window of Fig. 3.
You should be back now to the main menu (Fig. 1).

Press the “Output” button on in the main menu and a window like Fig. 6 will appear. This
window allows you to choose the output preferences in your data file once data collection
begins. First, under “Selected Sensors”, choose those sensors you wish to include in the
output data file. Click on your thermocouple sensor (should be highlighted in blue) and
place it into the “Selected Outputs” window by choosing Average, Minimum or
Maximum (or you may choose all three, in desired). Now, your window should read as
Fig. 7. Under then “Selected Outputs” window, choose the “Data Storage” interval in
minutes or seconds. A sampling interval of 1 minute is sufficient for short tests, unless
you will be exposing the temperature sensor to a rapid temperature change. This is an
important step which determines the total number of sampling points saved to your
output file. Click the Home button to return to the Main Menu.
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Fig. 6 Definition of the output with selected sensor.

Now it is time to finish the program you have just written in SCWin. On the Main Menu
choose, “Finish”. This will tell SCWin to write the program and save it to the indicated
file. Click “Ok” (see Figure 8).
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Fig. 7 Definition of the output with selected sensor and output.
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Fig. 8 Finishing (saving) the Program.

Connect Data Logger & Transfer Program

Now you must use PC200W to transmit the program (.dld file) to the CR10X data logger (see
Figure 9).

7. This is a good time to connect the data logger to your computer (if you haven’t done so
already). With the CR10X, you must use the CS I/O connection port to connect to a 9-pin
communications port in the back (or side) of your computer. Use an SC12 cable or you



W

may use a SC32B cable (connected to a RS 232). (Please note; you can not simple use a
RS 232 cable connector as it can not communicate with the data logger alone).

B o

Datalogger Connections (Power Supply, Communications Cable, Thermocouple).

8.

Connect a “Ground” to the CR10X data logger and then connect the power supply to the
logger. You may use any 12V source with the data logger. Please refer to the CR10X

manual for more information about the appropriate Power Supply.

Open PC200W, under “Station Setup” and “Current Datalogger Profile”, choose the
appropriate communications port that your CR10X is connected to. Once selected, click
“Connect”. You should see a picture of the CR10X connected to the appropriate

communications port. The
screen should confirm you
are connected. If the
connection failed, try
changing the communications
port.

Fig. 9

Connect to the Data logger.
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10. Now, you must load the program you just created in SCWin to PC200W. Locate your
program under “Associated Program” under the “Program” portion of the window.
Navigate to the proper directory and choose the .DLD file you created. Click “Open” and
“Send” your program to the CR10X from your computer terminal. Click “Set Now” to
synchronize your data logger with the clock on your computer.
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Monitor Data Collection & Collect Data

Load Program

Now it is time to see if your data logger is receiving sufficient power and communicating
with the sensors to receive measurements from the sensors. Click on “Monitor Locations”
in the upper left hand corner of the PC200W window. Select the readings to be viewed
with two decimals (0.00) and for the values to be updated once every second. In the

Value Field viewer, you will see the
battery voltage, program signal and your
thermalcouple temperature (relative to
20°C). Now click “data Collection”. Your
screen should appear is in Fig. X. Click on
“Collect to” to determine the location of
your data file. Name your file and click
“Save”. Tell PC200W “What to Collect”
by clicking “New Data from Datalogger”.
Click “Collect” and then click “Ok” on the
“Information Window” after the data
collection process is complete. (If the da
collection process does not complete,
return to Step 7.).

Monitor Locations

k. pC200W Basic Datalogger Support Software 2.0 - CR10X ( CR10X
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Postprocess Data

11. You have now written and saved a data file

(dat) to the dlreCtory locatlon you have File Edit “iew Insert Format Help

chosen. Now, find the data file and open the Dlle| Sl sl olle]o] ®) |
file using WordPad. Save your file as a text

101,2004,41, 1523 ,-2.476,-2.415,-2.581

document (.txt) and open Microsoft Excel to 101,2004,41, 1524, -2 . 385, -2 325, -2 . 52
. : 101,2004,41,1525,-2.41,-2.535,-2.543

view and process your data. With Excel open, 1012004 41, 1526, -2 376, -2.204, 2. 475
select “Import Text File” under the “Data” 101,2004,41,1527,-2.428,-2.337,-2.514

. 101,2004,41, 1528, -2 .37, -2.312,-2.522

dropdown menu. Select the appropriate data 101,2004. 41, 1520, -2.08,-2.043 -2 . 179

file and chose to import the data as “Comma SRk ek SR G SRSl 2
.. s 101,z004,41,1531,-2.197,-2.137,-2.259:2
Delimited”. Follow through the menus to 101,2004, 41,1532, -2.206,-2.134,-2.304

101, 2004,41, 1533, -2.327,-2.256, -2 . 455
101,2004,41,1534,-1.571,-1.496,-1.525

import the data. Insert several rows to create
labels for each column. If you are unsure what
a particular column represents, return to the SCWin Output menu to see the order or data
output. Note that the last three columns of the data table are the temperatures measured at
each of the thermocouples relative to the internal reference temperature.

E4 Microsoft Excel - Book1

File Edit ‘iew Insert  Format  Tools Data Window  Help  Acrobat
DeEdast SRV FBRER-T| - o-|& -2 [l
el e B R R =1 | ¥4 Reply with Changes... End Review... _

e .

P15 - 3

AlBlec o] E | F c | H | [ | J
1 Vear Date Time Ty (Type-T) To (Type-T) Tz (Type-E) Ty (Type-T) Tz (Type-T) Ts (Type-E)
2 Raw Data Corrected
3 [101]2004] 41 [1523] -2.478 -2 415 -2.581 17.524 17 565 17.419
4 [101]|2004] 41 [1524] 2385 -2.325 -2.52 17 515 17 675 17.48
5 [101]2004] 41 [1825] 241 -2.35 -2.543 17.59 17 .B5 17.457
6 [101]|2004] 41 [1526] -2.376 -2.284 -2.478 17 524 17716 17.622
7 [101]|2004] 41 [1527| -2.428 2337 2,514 17 672 17 B3 17.466
g [101]|2004] 41 [1828] 237 -2.312 -2.522 17 63 17 688 17.478
9 [101]|2004] 41 [1529] -208 -2.043 -2.179 17.92 17 957 17.821

Note that the last three columns are temperature corrected values.

12. You can now return to PC200W and download additional data that has since been
collected to your CR10X. To do so, return to PC200W and click on “Data Collection”,
“Collect Data”. Make certain that you chose “Append to Data File” and not “Overwrite
Data File”. You may return to Word Pad, open the new file and “Save as”, replacing the
old file with the newly appended data. Then, return to Excel and import the new data.
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Example 2: Temperature and Water Pressure Measurements

Writing a data logger program

1.  Proceed as in the previous example to set up the program using SCWin following steps
one and two above. Choose an appropriate name for the new program.

3. From the home page press “Sensors”. Under “Available Programs” open the “Generic
Measurements” folder. Select “Full Bridge”, the transducer is of this type of circuit,
and press the red arrow, or double click it (See Fig. 10). Set the “Range of Sensor
Voltage” to +/- 250 mv (See Fig. 11). Then click OK. The sensor should now be
listed under “Selected Sensors” on the left side of the screen. Again under available
sensors, go to temperature and select the Type T thermocouple as described previously.
After the thermocouple has been selected both sensors should be listed under “Selected
Sensors”.

File ‘Edit Settings Help

fvailable Sensaors Selected Sensors
LESBHSDFS for CR10X Sensars Measurernents

FEGeneric Measurements
FB 4-20 ma Input Batt_Valt
B Control Port Status
FB Differential Woltage Prog_Sig
FE Excite, Delay, Differential Voltage
-2

FE Full Bridge, & Wire

& Half Bridge with AT Excitation
FB Half Bridge with Delay

FBi Half Bridge, 3 Wire

FE Half Bridge, 4 wire 1'
FB Pulse

B sDI-12 Sensor

LE Single Ended Yoltage
1 Metearological

FE1 Miscellaneous Sensors
FE1 Program Modules

51 Temperature

-9 water

CFHUX! Add Device I Edit ||’-_.'_r:-r'.'.c-ve| Horne

|ThE| Full Bridge measurement applies an excitation voltage and makes a voltage measurement of the

Fig. 10 Defining Transducer

4. Press the “Wiring Diagram” button at the bottom of the window as illustrated in Fig.10
and a window depicting the wiring diagram of the data logger for a pressure transducer
and Type T thermocouple appears, see Fig. 12. Connect the blue wire of the
thermocouple with the port 2H and the red wire of the thermocouple with the port 2L of
the CR10X data logger (you will need a small flathead screw driver to tighten the
thermocouple wire down).

12



Full Bridge (¥ersion: 1.0} B

Label far Measuremerit Result: FullBr

Lo J}x

Range of Sensor Yoltage =
+2.5 mv

+7.5 my

Bicinlale

Measuremernt Integration 1 =
Reject 60 Hz Noise

Reject 50 Hz Naoise -
Slow (Integrate 2.72 ms)
Fast (Integrate 250 ps)

plinie o

Excitation (mi) 2500

the bridge
output, It then reverses the polarity of the excitation voltage and makes another measurement

{e.q.,

L
The Full Bridge measurement applies an excitation voltage and makes a voltage measurement of ﬂ
=

J ol I x Cance‘ll ? Help |

Fig. 11 Setting Range of Sensor Voltage

The wiring diagram labeled “Full Bridge” represents the pressure transducer. The
pressure transducer has four prongs. On the bottom of the transducer these prongs are
numbered, note that the numerals are very small. Prong one will connect to the “Excite”
wire which is then connected to port E1 of the data logger. Prong two will connect to the
“High” wire which is then connected to port 1H. Prong 3 is connected to the “Ground”
wire which is then connected to port AG. Prong 4 is connected to the “Low” wire which
is then connected to port 1L. “Shield” is the bare wire in the cable bundle and is
connected to port G. It is set up so that:

Prong 1—Red Wire—Port E1l

Prong 2—White Wire—Port 1H

Prong 3—Black Wire—Port AG

Prong 4—Green Wire—Port 1L

Press the “Sensors” button in the window of Fig. 12 and the “home” button in the
window of Fig. 10. You should be back now to the main menu (Fig. 1).

13



@ SCWIN (CR10X) C2\SEWim) pressure transd  Scen Inteis ~loi x|

File (Edit Settings Help

cRi0% Wiring Diagram far pressure transducer, SCW (Wiring details can be found in the help file))

Full Bridge CRI10%
Shield <]
High 1H
Low 1L
Sround AG
Encite El

Type T (copper-constantan) Thermocouple CR10%
Blue 2H
Eed 2L

[criox ]

1 Sensors|  2Wirng Diagran 3 Wiring Text

Fig. 12 Wiring diagram for transducer and thermocouple

5. From the home screen click “Output”. Choosing output preferences will be similar to
Example 1. Select transducer by clicking on “FullBr” under “Selected Sensors” and then
place it in the “Selected Outputs” file by choosing “Average”. Repeat this process for the
thermocouple. Then under “Selected Outputs “specify the desired data storage interval in
seconds or minutes. This appears like Fig 13. Click “Home”, returning to the main menu.

E.SEWIN {CR10X) C:\ SCWin' pressure transducer.SCyW ‘Scan O] =]
File Edit Settings Help
Selected Sensors Selected Outputs

Sensirs | Measurerments Arpay I00 101 Stare Every 10 ISBCDnds VI

Processing |Output Labell Uniits |

_Prog_Sig Mnrm Table n#da nsa Year_RTM nia
Fuller Fuller o smaie | - Day_RTH

Type TTC Temp_C L Hour/Minut

i Al eetor

Ciafault Batt_Waolt Mamirmim Sensors |'\"Ieasuremen1

Seconds_R
FullBr FullBr Average FullBr_aAvWG

Type TTC Termp_C Average Temp_C_A Deg C

h1101 £z 10z [
Eqrt I Perr.u:uve.l

8 Type T (copper-constantan) Thermocouple
Units for Temparaturs: =C, °F, K

A wiring panel temperature reference in dearees C is required for this sensor, Thersfore, a wiring pansl

B
L
=

|

Fig. 13 Definition of output for transducer and thermocouple
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6. Now it is time to finish the program you have just written in SCWin. On the Main Menu

choose, “Finish”. This will tell SCWin to write the program and save it to the indicated

file. Click “Ok”. Again this will look similar to Figure 8.

Connect Computer and Transfer Program

This is done the same as an Example 1. Follow steps seven, eight, and nine of Example 1. Be

sure to select the correct program at step nine.

Monitor data collection

Click “Monitor Location”. A screen similar to figure 14 should appear. Battery voltage,

temperature relative to 20 °C, and output from the transducer is shown. Note that the transducer

output is given in millevolts. The pressure transducer must be calibrated so that these voltages

can be converted to pressure.

i .= pC200W Basic Datalogger Support Software 2.0 ER’l:l]x:'_-(: CRIDX - o= I I'_'ilﬂ
Tools Options  Help
& = & e n
Station Mool Data Wigw Split Sezzion H‘ i
Setup Location:  Callection [rata Arays Status eo
~Moritor Locatior:
== ol Decimal 0] pdat_e' -
) e ﬁ pEiIESa 2 = Interal i1 ':I
Add Hemoyve  PorkdFlag {seconds)
Yalue Field Viewer
Batt Volt 1268
Frog Sig 0.00
FLllEr 034
Temp C 145
InLoc B non
Loz B 0.00
InLoc 7 non
Loz § 0.00
InLoc 5 non
inLoc 10 0.00

Fig. 14 Monitoring Pressure and Temperature

Collect and Post Process Data

Collect data and post process data in the same manner as Example 1 following steps ten, eleven,

and twelve.
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Example 2: Temperature, Water Pressure and Precipitation Measurements
(to be added)

Writing a data logger program

1., 2. Proceed as in the previous example to set up the program using SCWin following steps

one and two above. Choose an appropriate name for the new program.

3. From the home page press “Sensors”. Under “Available Programs” open the “Generic
Measurements” folder. Select “Full Bridge”, the transducer is of this type of circuit, and
press the red arrow, or double click it (See Fig. 10). Set the “Range of Sensor Voltage”
to +/- 250 mv (See Fig. 11). Then click OK. The sensor should now be listed under
“Selected Sensors” on the left side of the screen. Again under available sensors, go to
temperature and select the Type T thermocouple as described previously. After the
thermocouple has been selected both sensors should be listed under “Selected Sensors”.

File Edit Settings Help

Available Sensors Selected Sensors I
L@ Sensors for CR10X ||

G GaRerit MastUrarante Sensors Measurements
-El 4-20 ma Input Batt WYalt

Bl Control Port Status =
B Differential voltage Prog_Sig
-El Excite, Delay, Differential Yoltage
SERF || Bridge

-E Full Bridge, & Wire

-El Half Bridge with AT Excitation

-E Half Bridge with Delay

-Bl Half Bridge, 3 Wire

-l Half Bridge, 4 Wire 1'
B Pulse

-B sDI-12 sensor

~Bi single Ended Yoltage
- Meteorological
FCIMiscellaneous Sensors
FE1 Program Modules

FE1 Temperature

~C1rater

I:FHEM! &dd Device | Edit ||’-_.'.r:--".'n_'-'-f'|:| Haorne

|T|'|a Full Bridge measurement applies an excitation valtage and makes a voltage measurerment of the |—|

15ensar: |2 Wiring Diagrarn:] 3 Wiring Text

Fig. 10 Defining Transducer
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Label for Measurerient Result: FullBr A

Range of Sensor Voltage =
+Z2.5 my

-
7.5 my
~

B
P
o
o
3

Measurement Integration

Feject 60 Hz MNoise
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{e.d.,
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The Full Bridge measurerment applies an exc_itatii:un voltage and makes & voltage measurement of ﬂ
hd

J ] x Cance‘ll ? Help |

Fig. 11 Setting Range of Sensor Voltage

7. Press the “Wiring Diagram” button at the bottom of the window as illustrated in Fig.10
and a window depicting the wiring diagram of the data logger for a pressure transducer
and Type T thermocouple appears, see Fig. 12. Connect the blue wire of the
thermocouple with the port 2H and the red wire of the thermocouple with the port 2L of
the CR10X data logger (you will need a small flathead screw driver to tighten the
thermocouple wire down).

The wiring diagram labeled “Full Bridge” represents the pressure transducer. The
pressure transducer has four prongs. On the bottom of the transducer these prongs are
numbered, note that the numerals are very small. Prong one will connect to the “Excite”
wire which is then connected to port E1 of the data logger. Prong two will connect to the
“High” wire which is then connected to port IH. Prong 3 is connected to the “Ground”
wire which is then connected to port AG. Prong 4 is connected to the “Low” wire which
is then connected to port 1L. “Shield” is the bare wire in the cable bundle and is
connected to port G. It is set up so that:

Prong 1—Red Wire—Port E1

Prong 2—White Wire—Port 1H
Prong 3—Black Wire—Port AG
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Prong 4—Green Wire—Port 1L

Press the “Sensors” button in the window of Fig. 12 and the “home” button in the
window of Fig. 10. You should be back now to the main menu (Fig. 1).

& SCWIN (CR10X) CASEWIn' pressure transducer

File Edit -Settifos  Help

CR10Y Wiring Diagrarm far pressure tranzducer. SN (Wiring detailz can be found inthe help hle.j

2Viing Diagram | & Wiring Text]

Full Bridge CRLGH
Shield G
High 1H
Low 1L
Ground A5
Exncite El
Type T (coppet-constantan] Thermocouple CRLOY
Blue ZH
Red 2L
{criox ~|

Fig. 12 Wiring diagram for transducer and thermocouple

8. From the home screen click “Output”. Choosing output preferences will be similar to

Example 1. Select transducer by clicking on “FullBr” under “Selected Sensors” and then
place it in the “Selected Outputs” file by choosing “Average”. Repeat this process for the
thermocouple. Then under “Selected Outputs “specify the desired data storage interval in

seconds or minutes. This should look like Fig 13. Click “Home” to return to the main

menu.
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&8 SCWIN (CR10X) C\SCWin' pressure transducer. SEW | Scan Inter 000 seco =0 x|

File Edit Settings  Help

Selected Sensors Selected Qutputs
Sensdrs | Measurerments Ay ErETE Array ID 101 Store Every 10 ISECDnds Vi
Default Batt Walt k= EAlRE g Sensdrs  |Meazurement| Processing |Dutput Labell Units |

_Prgg_sig iU Table nsa n/a Year_RTM 'nfa
Fuller FullBr _ csmee | - Day_RTM

Tata] x
Type TTC Temp_C ] Hour/Minut
i eetar Seconds R
FullBr FullBr hverage FullBr_aWG

Type TTC Temp_C Average Temp_C_A Deg C

\,1101;(2102 I

Eqit Reminve l

& Type T (copper-constantan) Thermocouple
Uni’c_:: for Temperature: 2C, °F, K

8 wiring panel ternperature reference in degrees'Cis required for this sensor, Therefore; a wiring panel

TR TR

Fig. 13 Definition of output for transducer and thermocouple
9. Now it is time to finish the program you have just written in SCWin. On the Main Menu
choose, “Finish”. This will tell SCWin to write the program and save it to the indicated

file. Click “Ok”. Again this will look similar to Figure 8.

Connect Computer and Transfer Program

This is done the same as an Example 1. Follow steps seven, eight, and nine of Example 1. Be
sure to select the correct program at step nine.

Monitor data collection

Click “Monitor Location”. A screen similar to figure 14 should appear. Battery voltage,
temperature relative to 20 °C, and output from the transducer is shown. Note that the transducer
output is given in millevolts. The pressure transducer must be calibrated so that these voltages
can be converted to pressure.
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i > pC200W Basic Datalogger Support Software 2.0 - CRI1DX EE‘I:IJ:E.'}_E_

Tools Options  Help

ol |

® (& =5
Station Mot [Data MiEw Split Sesgion
Setup Location:  Collection [rata Srays Status

Help

—Maonitar Locatiab

- ) | — | pdate
(il m Decimal o Inlfjewél' 1

&dd Hemove Port/Elag Flases [secands]

Ry

Yalug Field Viewsr

Batt Walt 1268
Prog_Sig .00
FullBr 034
Temp_C -0.45
InLoc & 0.00
InLoc B 0.00
InLoc ¥ .00
InLoc 8 0.00
InLoc 9 0.00
IHLoc 10 0.00

Fig. 14 Monitoring Pressure and Temperature

Collect and Post Process Data

Collect data and post process data in the same manner as Example 1 following steps ten, eleven,

and twelve.
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Measuring Temperature with a HOBO Data Logger

Connecting

1.

First you must open the HOBO by removing the top cover to gain access. Use an
Allen wrench to remove the four screws holding the top cover in place. Take care
not to lose the screws.

2. The dome nuts on the side may be removed with a 15mm wrench from the
channel you wish to access. For this experiment Channel 1 would be appropriate.
Then slide the black plug out. Do not throw the plug away, so that it may be used
to reseal the logger.

3. Slide dome nut over plug end of cable with threads facing in towards the case.

4. Feed plug end of thermocouple cable from the outside of the case through the
dome fitting of the desired channel. Plug it into the corresponding jack.

5. Thread dome nut back onto fitting. For this particular thermocouple the process
may be difficult.

6. There is a single dome plug on the center of one side. Use a screwdriver to
remove this and gain access to the communication port.

7. Plug the appropriate end of the serial cable into this port and the other end into the
computer.

Launching Data [ogger

8. Activate the BoxCar Pro 4.3 software. There should be a short-cut icon for this
program on your desktop, if so, double-clicks to open it. If not you can access it
by going through “Programs” and finding it listed as “Onset Applications”. You
should come to a page similar to Fig. 1.

9. To launch a program to the logger click on Logger from the toolbar and choose

Launch. See Fig. 1.
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Fi Logger ‘Window Help
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Multiple launch... ChrlH

Readout HandCar Chrl+E

ﬂ | Filename | Model |5 | Deplopment | Description | Start Date -
...hrfS_DDCS\thD tests\ TES T  dtf .. 1999 0WSET  BES1ER 2 TEST 0213/04 12:01:22
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Fig. 1 Launching the HOBO
10. The program will connect and a page similar to Fig. 2 should appear. Enter an

appropriate name for the program for “Description”. The sampling interval can
also be changed from here from the drop down menu “Interval (Duration)”.

]

HOBO Outdoor 4-Chan Ext [C) 1339 ONSET SN BES1ES Stat
Help:
Deseiption: TEST ey
Interval [Duration: |3.0 Secs (1 Days, 3 His, 5 Ming) ~|
Measurement | Chennels | Unit | Feading |
o Temperatune 1 4 103.36
| Termperaturne: # biE: 39.64
[ Mextto channel identifisr denotes : Bad Good
a selectable sensor channel. Battery: [l
™ Whrap around when ful [o»‘enwr]te.uh:leet-dal'éj
[™ Delayed Start [nzizma =] [zmz =
Curtent Enatled Charnel s} 1 Enable/Disable Chars..

Fig. 2



11. Click Enable/Disable Channels... a menu similar to Figure 3 should appear.
Check Channel 1 and uncheck any other channels that may be active. Use the
drop down menu to choose the correct device that you plugged into the channel.
For this case it should be “+32 F to +110 F [TMCx-HB}”. Click Apply. This
should return you to the previous page which should now be updated, similar to
Fig. 2

Z
Max points per charnsl 8123 Apply I Caricel |

Chanrel Sensor

1 W |432F to +110F [TMCx-HE]

2 ¥ | Temperature [TMCE-H]

I " I Temperature [TMCE-H]

Led Led Led e

<

4 W I Temperature [TMCE-H]

Fig. 3 Enabling Channels

12. Now click Start in the upper right hand corner of the screen. A warning will
appear. Answer Yes to continue. The program will then launch the HOBO.
Another pop-up will appear. Unplug the serial cable connecting the HOBO to the
computer, then click OK. The HOBO should now be collecting data. The red led
light should blink as the HOBO takes measurements. The BoxCar window on the
computer will have no new information or active buttons.

Reading Data

13. To view the data that has been collected you need to reconnect the serial cable to
link the HOBO and computer. Start from the same screen as you did to launch
the HOBO, Fig. 1. This should also be the same screen you were left at after you
finished launching the HOBO at the end of step 12. Again click Logger, but
now choose Readout. The HOBO and computer will connect and a warning will

pop up, fig 4. Unplug the serial cable connecting the HOBO and computer, then
click OK.

Disconneckt Logger [ L

UMFLUG the logger from the zerial cable BEFORE pressing 0K

o =

i 0k,

Select "More Info'' to see if you can

eliminate this dialog it the future Mare Info |

Fig. 4 Warning Pop-Up




14. A screen will appear, Fig. 5, asking where to save the data. Give it a name and
save it to an appropriate location.

Saveas 21X
Savein: '-'ﬁ hoba tests j e ﬁ‘i ‘-
=] TEST

File name: ITEST | Sawe I
Save astype: | Logger Datafiles [+ ] | Cancel |

b
Fig. 5

15. Another screen will appear, fig. 6. Here you may choose from the measurements
that the HOBO has taken which ones you wish to view. You choose which

measurements will be saved by checking them. Uncheck measurements that you
do not wish to view. After you have selected click OK.

Select 9eries To Show In ¥iew _' 5{

Infs and SetingsimberisDeskiophChiis_Docshhobo tests\TEST. dif

Senes: Chanz/Senzor 54

Selectall | ak I Cancel Help

Fig. 6 Selecting data to view




16. Your screen should now appear similar to fig. 7. Time is shown on the x-axis and
the temperature measurement is shown on the y-axis. The tool bar gives different
options to manipulate the graph or export it to excel. See fig. 8. By toggling the
cursor over the different buttons you can get a description of each one.

=101
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2 42 ; TEST
£ 254
@ 238
s Zis
5 25k
5 235
= 234 i
£ 2334 204 . . 1
- 37:00 38:00 39:00 40:00
02/13/04 18:37:00 02/13/04 18:40:00

Filenarne Model S/ Deployment | Description Start Date:

ocivhobo testsh\TEST, dif iz OWSET  BBS1E5 4 ’ 14 183713
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.oxCar Pro 4. 33Pluglns\TEST.df 1933 0MSET  BES163 1 TEST 01/23/04 121213
o4 MPlglns\TEST device 2.4 1939 0WSET 65163 2 TEST 01/23/04 121358
04 3PluglnshTEST device Z.dtf 1933 0NSET  BES1ES 1 TEST 01/23/04 17:43:70
..o¥Car Pro 4 34Pluglns\TEST.dtf 1939 0MNSET  GEBI1ER 4 TEST 01/23/04 11:36:24 =
d | LI-J

Ready b

Fig. 7 Data View

Export Excel
Sareadsheet

/

=| B3|H?| &8 oo [ A~ ] ]+ toE] 2|

Fig. 8 Tool Bar Options

17. You can export and save your data as an Excel spreadsheet by clicking the button
pointed out in fig. 8. A window similar to fig. 9 will appear. Click Export.
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Fig. 9 Exporting to Excel

18. After you click Export a screen will appear for you to save the data as an Excel
spreadsheet. Choose an appropriate name and location for this file. Click Save.
You can now go and find the Excel file and work with your data.



