DagPRO

User Guide

Second Edition
First print
Printed in March 2004






Introduction

Chapter 1

Contents

(= To | o PP PSRRI 9

1.1. General 9

1.1.1. DagPRO: SYSIEM CONLENES .....ciiiiiiieieieiei e ettt e e e e e e e e e e e e e

1.1.2. External connections.........cccccceeeeeeeeeiiiinnns

1.1.3. Sensor types and connections

1.1.4. User defined sensors

1.1.5. Alarms......cccvveeeeeeeeieiiiieiinann

1.1.6. Alarm output..........cccvveeeennn.

1.1.7. Y=t g LYo o= 111 o = 1110 o [

1.1.8. Serial NUMDBEr AN COMMEBNT ....uuuiiiiiiieiiieiieeeeeeee et e e e e e e e e e e e e s tabbbrrbrrarrreeeeeeees

1.1.9. Battery

1.1.10. Y= TSR F= Vo] o] PRSP

1.1.11. Automatic Shut-off

1.2. Stand-Alone Operation.................

1.2.1. Front Panel Layout

1.2.2. QUICK-Start ......ccccvevieei e e

1.2.3. Working with the DagPRO Menus
1. Main menu display
1Y/ 1T o TU I 01U 1 (0] 1R
3. Menu Icons and COMMANGAS .........ooeeviviiiiiiieee e et e e e e e e e e e 22

1.2.4. (1= o ol Toll DI o] - PP EPRPP
2. TRE CUISOL ...t ettt ae eeee e e e s e e e s e s e sasarbbbbrbnres eeeeeeens
3.Z0ooming ....cccceeeeennns

1.2.5. Load the Last Setup.............

1.2.6. Configure Your DagPRO
LoINPUL FIIEET o
A Y= = o 1 o N oTo] 1o £ SRR TTP PR
3. TEMPETATUIE UNIES ..vvviieiiiiiiiieeeeeiiieee e et e e e sttt e e e e st e e e e e e e e e s s snata e e e e e snntbaaaae s
A, ClEAI MEMOIY ©oiii ittt ettt e e e e et e e e et e e e e e et e e e e e s satae seatbeeeeessstaaraeesansbeeeeeees
5. SCIrEEN COMNIASE ..uvuiiiiii et ce e e re e e e e e e e e ee seaeeeeasesaa e e aeeeeeeeesnennes

1.2.7. Internal Clock and CalENAr ............ouvuuiiiiiieieeeeeee e e e e e e e e e e eeereaaans

1.2.8. Clear the Memory.......ccccvveveeeiiciiiieeee e

1.2.9. Choose the Right Setup. ......cccoviieeieeninnes

1.2.10. Programming Rules and LIMItations .............oooiiiiiiiee i e e




Chapter 2 WOrking With DagLab.......c..oviiiiiiiiiiic e e e e e e e e 31
2.1. INSEAIl e SOFIWAIE ... et et e et e s 31
2.1.1. SYSIEM REQUINEMEINTS ......eeieieie ettt e ettt e e ettt e e e e et ee sateeeeeeeanebeeeaeeannnneeaa e 31
2.1.2. Installation
2.2. (O YT 1= RPN
2.2.1. DagLab ON-SCreEN LAYOUL .........uviiiieiiiiiiee e e et e e ettt e e e et e e e e e satae sentraeeeeesnraeaeaeeanens 33
2.2.2. Working with Projects .............
2.2.3. DaglLab Window Layout
2.3. (1= o JES] = T (=T o PSRRI
2.3.1. Set up a Recording Session
1. Prepare DAgPRO ...ttt seess s e e se e e s n s
2. Setup the DAgPRO .....ccc e e
3. Start RECOIAING ... uuviiieei ittt ettt e et e e s et e e e e e e e s sataeeaeessnsnraaeaee o
2.3.2. [DF= 1= W =Tefo] (o [19To o] o) o] o =TSR STRPRT
1. Single measurement
2. Replace ......ccccoouuen.
3.Add
2.3.3. Download Data.....................
2.3.4. Save Data ........cccevvevieeieeenns
2.3.5. OpenaFile ....cccoovveveeeinnnnn.
2.3.6. Create @ NEW PrOJECE ... ... it ettt sttt e e e e et e e e e e e e enaeeae eee
2.3.7. 0T oo g fe F= - PSSP
2.3.8. Print40
1PNt @ graph .. e eeeas 40
2. PrINE @ tADIE .o e e 41
2.4, VIBW thE DALA ... vttt ettt ettt b e e e h e e sb et e bbb e e e et e e enr e e naneeas
2.4.1. Display Options
2.4.2. (1T o A I D] o] F- YRR PUPRPP
1. SPlit Graph VIEW ....ceee ittt e
b I 4TI U] £~ o | PP OUPRTUPPPPRTPPRIN
BT 4o o] 41119V PSRRI
T - 1o o1 1T PO PUPPTPPPPRPRN
5. Edit the Graph ......coviiiii e e e e
6. Display alarm IEVEIS........ccuiiiie e e
7. FOrmat the graph ....ueeii e e e e
8. Change the graph’s units and its number format
9. Add a graph to the project
2.4.3. The Table Display ...............

Formatting the table



2.4.4, 1Y/ L=] (=T PSP PPRPPRTRN

2.45. Data MaP..c.ceeiiieieieeeee e e e
1. Control the display with the Data Map .................
2. Understanding Data Map icons
2.4.6. Export Data to EXCel ......coveevviiiiieeiiiiiiiee s
Export file settings
2.4.7. Copy the Graph as a Picture.......................
2.5. Program DagPRO ..ot e
2.5.1. 7= (E | o T T TP OO PPPPPPPPPPPP
L. QUICK SEEUD ittt ettt e e e ettt e e et e e e e e e e nat e e e e e e snnbeeea e taeeeas
2. Alarm setup .............
3. Low pass filter
o AN =T - To 1 oL [P PPURRPPPPRRT
5. Battery level
6. Presetting the display
7. Preset the graph’s X-aXiS ......eeiieiiiiiiiee et st e et a et e e eeeea e e e eeaeeeas
8. Triggering ...ccoceveeueeeeeeeiiiieeee e
2.5.2. Start Recording ....................
2.5.3. Stop Recording ......cccccccueeee.
2.5.4. Clear DagPRO’s Memory
2.55. Adding comment t0 DAgPRO ........coiiiiiiiie e e e a e
2.5.6. Edit DagPRO’s Notes.......c.ccoccvvveveeeiiinennn.
2.5.7. Temperature units................
2.5.8. Calibrating the sensors .......
1. Calibration options
2. Calibration ProCeAUIE ..........uviii et e e s searaa e
2.5.9. Define a Custom Sensor
2.5.10. COMMUNICALION SEIUP ...iiiieiie ittt e et e e et e e e e e e e es sabr e e e e e s satbeeeeesensbaneaes e
2.6. ANAIYZE T JALA. ... eeeeeee i ettt ettt e e e e ettt e e e e e e et e e e e teeeaeaannaeeaaaaas

2.6.1. Reading Data Point Coordinates
2.6.2. Reading the Difference Between two Coordinate Values

2.6.3. Working with the AnalysiS TOOIS ......cooiiiiiiei e e e e

2.6.4. SMOOthING ..ceeiiiiiii e

2.6.5. SEALISHICS ..eovvi e

2.6.6. Most Common Analysis Functions
I g1 T ) PRSP
2. DEIIVALIVE ...ttt ettt e e e e e e e e ettt e e e e e et e e e e e e aanne 2 e e anneeas
3. Integral .....cccoeevnnneen.

2.6.7. The Analysis Wizard
1. Using the Analysis Wizard



D O UYL= ) AU 70

BT ANV =T = o [ o [ PSP 71
o 0 g Tox 110 ] PP PPPOUPRPPI 72

2.6.8. Available ANAlYSIS TOOIS ...ccooiiiiiiieee e et e e e e 73
L. CUNVE FIl e et e e e e e e s enaaeeae s

2. Averaging
3. Functions

2.7. Y o =TotF= U o Lo PRSPPI
2.7.1. (O3 o] o T e T PSRRI
1. To trim all data Up t0 @ POINT ..ceeeiiiiiii e e e 78
2. To trim all data outside a selected range ..........ceeveiiiiiiieeeeiii e 78
2.8, TOOIDAr BULOMNS .....ooiiiiiiiitii ettt ettt ettt e sr e e e sbe e e s e ne e
2.8.1. Main (upper) Toolbar
2.8.2. (17T o] a1 oo | o - SO PP UPRPP
Chapter 3 TroubleshootiNg GUIAE .......cooi i e e e e e 82
Chapter 4 SPECIICALIONS ...t ettt e ettt e e e et e e e e e enbe e sannreeeaeeannes 84
Ordering INFOMMEALION .....ooi i ettt e et e e ettt e e e e e bt e e e e e anne 2eeanneeeeaeeannnbeeaaeeaannes 86
Y Y o] o 1=T g Lo [ Gl T T8 =PSRRI 88
Appendix: Simplified MeasureMeENt CIFCUILS .........oiiiiiiiiiie et e e e e e ee e e eneeeeas 89

T [ GRS 91



Introduction

DagPRO is an eight-channel portable data acquisition and logging system with graphic display and
built-in analysis functions

DagPRO is battery operated and is capable of sampling, processing and displaying measurements
without connecting to a computer. Designed to serve the needs of professional data loggers, DagPRO
is a professional, cost-effective, compact and stand-alone data logging system that can be used with a
wide variety of applications. This 16-bit, high-resolution, eight-channel data logger offers the pros
graphic displays and analysis functions for measuring voltage, current and temperature in real -time.

With its high resolution and fast Analog to Digital converter (ADC), DagPRO meets the majority of data
logging requirements in most industrial applications. Its unique ability to display measured values and
analyze them in real-time on a graphical interface minimizes the need to download collected data to a
computer for further analysis.

Every DagPRO unit is embedded with a unique serial number and can be loaded with a descriptive
comment for safe identification.

DagPRO 5300 includes eight input channels for measuring voltage, current, temperature a nd pulses.
Selectable ranges for each input are 0-24mA, 0-50mV, 0-10V, a large variety of NTC, PT-100 and
thermocouple temperature sensors including internal temperature, pulse counter, frequency meter and
up to 20 user defined sensors. The inputs use plug gable screw terminal blocks for easy connection.

An internal clock and calendar keep tracks of the time and date of every sample measured.

DagPRO can automatically activate external alarm events when data is outside a specified range.

DagPRO is very easy to use because all its functions are broken down into an 8-icon menu, its four
buttons can browse every menu and execute any of the commands.

A rechargeable battery powers the data logger, which shuts off automatically after 15 minutes have
passed since the time of the last data recording, the time the last button was pressed, or the time the
last communication was made with the PC.

The DagPRO system also comes with the powerful DagLab software. When the DagPRO is connected
to a PC, live displays can be viewed at rates of up to 100/s, and automatic downloads can be carried
out at higher rates. The WINDOWSO based software can display the data in graphs, tables or meters,
can analyze data with various mathematical tools, or export data to a spreadsheet.

DagLab also enables you to setup DagPRO and to send advanced commands such as alarm settings,
triggering conditions and text notes.

This manual is divided into three sections:

The first section is dedicated to the data logger itself. Topics include: Connecting
sensors, configuration through the data logger keypad, and using the LCD -graphic
display to take measurements when working offline.
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The second section gives a comprehensive overview of the Daglab software. Topics
include: How to download data from the data logger to a PC, analyzing the data both
graphically and mathematically and using the DaglLab software to program the data
logger when working online.

The third and last section contains hardware specifications and a comprehensive
troubleshooting guide that gives answers to common questions.
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Chapter 1
DagPRO

This section will focus on the DaqPRO’s data collection device —the data logger; and includes:

How to operate the DagPRO’s keypad,
How to set up DagPRO

How to connect sensors to DagPRO
How to connect DagPRO to your PC.

How to conduct a logging session
1.1. General
1.1.1. DagPRO: system contents

. The DagPRO Data Logger
. USB communication cable

. An AC-DC adaptor

1
2
3
4. DagLab software installation CD
5. User Guide

6

. Carrying case

Chapter 1 DagPRO



1.1.2. External connections

1. Sensor
Inputs/ gth 18t
alarm input/output input

N LR L Y N

DagPRO

2. PCUSB
connection
socket

3. Power input
(DC 9 —

12\N

Figure 1: DagPRO external connections
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Sensor inputs/alarm output — pluggable screw terminal block (marked Input -1 to
Input — 8 from right to left). All eight inputs can be used simultaneously.

If you are using one sensor, connect it to input 1. If you are using two sensors
connect them to inputs 1 and 2, and so on ...

1/0-8 (Input/Output-8) serves either as an input or as alarm output.

To connect a sensor to the DagPRO unplug the screw terminal, connect the sensor’s
wires to the terminals, and then plug the terminal back to the corresponding socket
on the input block.

Computer USB communication socket — use this socket to connect DagPRO to a
computer

Connect the USB Type B plug (square plug) of the supplied communication cable to
the DagPRO and the USB Type A plug (flat plug) to the computer (see page 32 for
USB driver installation).

External DC power supply socket — Plug in an AC/DC 9 - 12V adaptor whenever
you want to save battery power, or to charge the battery when necessary. Connecting
external power to the DagPRO automatically charges the internal battery. The
adaptor should meet the required specifications (see section 1.1.10 on page 15).

1.1.3.  Sensor types and connections

Sensor Type Range

Current 0—-24mA
Frequency (input 1 only) 20 to 1000Hz
Pulse counter (input 1 only) 0 to 65,000 pulses
Temperature Internal -25to 70°C
Temperature NTC 10K -25 to 150°C
Temperature NTC 100K -25 to 150°C
Temperature PT-100 2 wire -200 to 400°C
Temperature PT-100 3 wire -200 to 400°C
Temperature Thermocouple J -200 to 1200°C
Temperature Thermocouple K -250 to 1200°C
Temperature Thermocouple T -200 to 400°C
Voltage 0 - 10V
Voltage 0 - 50mV

Each of the 8 input channels of DagPRO is multipurpose and can be individually configured to any of
the following types and ranges:

Chapter 1 DagPRO
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User defined Up to 20 types 0— 10V or 0 — 24mA

Connect the sensor to the terminal block at the top of DagPRO:

W ooy weogeah e e T woopralh B worgrale Th Mwempraln TR Nomimmalv My

Figure 2: DagPRO’s inputs block terminal

Sensors must be added successively, starting with input—1. If a single sensor is used it must be
connected to Input-1. If two sensors are used, they must be connected to Input-1 and Input-2 and so
on...

Alarm output
1/0-8 (Input/Output-8) serves either as an input or as alarm output.
Polarity

Current, voltage, thermocouples and user defined sensors have distinct polarity. Be careful to connect
them in the right polarity.

Frequency/Pulse counter

Connect the signal wires to I/0-8 screw terminals, and select Frequency or Pulse counter for input 1
from the Setup menu. Inputs 2 to 7 are still available for other sensors.

The Frequency/pulse counter is optically isolated from the internal circuitry and can simultaneously
measure a signal source, together with another input.

3 wire PT 100

You have to use two inputs to connect a 3 wire PT 100 You can connect one 3 wire PT 100 to input-1
and input-5, and/or inputs 2 and 6, and/or inputs 3 and 7 and/or inputs 4 and 8.

Connect the single wire to the plus (+) terminal of the first input and the common end wires to the minus
(-) terminals of both the inputs. See Figure 3 for wiring configuration of a 3 wire PT 100 connected to
input—1 and input-5:

12 Chapter 1 DagPRO
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Figure 3: connecting 3 wire PT 100
When working with a 3 wire PT 100 inputs 5 to 8 are not available and you can connect up to 4
Sensors.
Sensor mismatch

After logging begins DagPRO checks if the sensor type assigned to each channel matches the
attached sensor. If there is a mismatch, DagPRO disconnects the corresponding input and displays a
warning message: “lllegal sensor” (see ‘Troubleshooting Guide’ on page 82 for details)

1.1.4. User defined sensors

DagPRO provides a simple and straightforward tool for defining up to 20 custom sensors. Almost any
0 — 10V and 4 — 24mA sensor or transducer is accepted by MultiLogPRO and its electrical units are
automatically scaled to meaningful user -defined engineering units.

The sensor definitions are stored in DagPRO’s memory and are added to the sensors list. The sensor’s
readings are displayed in the user defined units both on DagPRO 's LCD screen and DagLab software.

To learn how to define custom sensors see section 2.5.9 on page 64
For further manipulating sensors readings use the Analysis wizard (see page 69)

1.1.5. Alarms

Users can define minimum and maximum alarm levels for each input individually.

Chapter 1 DagPRO 13



DagPRO places a small alarm icon * next to the corresponding input readings and can switch alarm
output if either level is breached.

To display alarm warnings in real-time DagPRO must be in numeric display mode (see page 20).
To learn how to enter alarm levels and to activate alarm output, see section 2.5.1.2 on page 54.

1.1.6. Alarm output

DagPRO can trigger an external event (e.g. sound alarm, warning light or oven).

Connect the external current loop to the screw terminals of 1/0-8. Be careful to connect the external
power supply in the right polarity (see Figure 4 below).

Power supplyl=< _ Alarm

- +

fﬂa&la* o5 ah|s|sE]sE
W s A N o o . e O

| I

Figure 4: connecting external alarm device

The alarm output is analogous to electrical switch. In OFF position the terminals of I/O-8 are
disconnected. In ON position they are shortened.

If an alarm output is selected this input/output is set to OFF position. When any active alarm level is
exceeded the output is set to ON. All active alarms must be false to reset the output to OFF position.

The maximum switch load is 50mA, 25V. The output is protected by 50mA reset -able fuse. For higher
loads use a relay.

To learn how to enter alarm levels and to activate alarm output, see section 2.5.1.2 on page 54

14 Chapter 1 DagPRO



1.1.7. Sensor calibration

DagPRO ships fully calibrated. However, further calibration can be applied via DagLab. The calibration
parameters are sent to DaqPRO and stored in its memory. See page 60 for calibration instructions.

1.1.8. Serial number and comment

Every DagPRO unit is embedded with a unique serial number and can be loaded with a descriptive
comment to identify its task and location.

To add or edit the comment connect DagPRO to the computer and use DaglLab software (see page 59).

Every time data is transferred to the computer it is labeled both with DaqPRO’s serial number and
comment and then displayed in the graph title.

The serial number is marked on the back of the product. To view its comment, select System
information from DagPRQO’s main menu.

1.1.9. Battery

DagPRO is equipped with a 7.2V NiCad rechargeable battery. Before you first start working with
DagPRO, charge the unit for 10 to 12 hours while it is turned off. Battery life is approximately 50 hours
between charges.

If the data logger’s main battery runs out, the internal 3V Lithium battery backs up the memory, so no
data will be lost. The Lithium battery also keeps the internal clock and calendar running.

Note: Before storing the data logger make sure you have unplugged all the sensors and
pressed the OFF key.

1.1.10. Mains Adaptor

The Mains adaptor (AC/DC adaptor) converts mains power (from a wall outlet) to a voltage suitable to
DaqPRO.
Output: Capacitor filtered 9 to 12 VDC, 400mA.

Female plug, center Negative.

1.1.11. Automatic Shut-off

DagPRO shuts off automatically after 15 minutes have passed since the time of the last data recording,
the time the last button was pressed, or the time the last communication was made with the PC.

Chapter 1 DagPRO 15



1.2. Stand-Alone Operation

One way to program the DagPRO is to use its keypad and screen (The other way is to use the DaglLab
software — see page 52). The keypad allows us to set all the parameters for data collection, while the
LCD screen displays the setting values.

1.2.1. Front Panel Layout

- 7| Tt oy o )
o o X R RN

D '1PHG LCD Display
L

Backward Button Enter / Run

Button

Forward Button

On / Off

Buttons
Escape / Stop Button

Figure 5: DagPRO front panel
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1.2.2.  Quick-Start

Before you first use DagPRO, charge the unit for 10 to 12 hours while it is turned off.

1. Turn on DagPRO

Press the on button. You will see the initialization screen. DaqgPRO performs a brief self-check and
display its status including battery level and operating mode. At this point you can load the last setup

you used (see page 25). If you need a new setup wait until you see the Main Menu screen:

b, T I -
@ 8 @ H

2. Connect the sensors

Start with the first input on the right.

Note: Sensors must be added successively, starting with input 1. If a single sensor is
used it must be connected to Inputl. If two sensors are used, they must be
connected to Input 1 and Input 2.

See Sensors types and connections on page 11 for more details

3. Identify the Sensors

You must tell DagPRO what type of sensor is connected to each input

Chapter 1 DagPRO
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1. In the Main Menu screen, use the Forward o arrow buttons to select the

™

2. Press the Enter button 9 to enter the setup menu:

setup menu icon

® Input — 1 Voltage 0-10V
Input — 2 Empty
Input — 3 Empty
Input — 4 Empty
RATE = Every sec

SAMPLES = 500
DISPLAY = numeric

3. Use the Forward o and Backward O arrow buttons to select the sensor

in input 1 and then press the Enter button.e The arrow indicator will move to
the second input.

4. Repeat this procedure with all the sensors you plugged in.

5. After the fourth sensor has been selected, the screen will list the next 4 sensors:

® Input — 5 Empty
Input — 6 Empty
Input — 7 Empty
Input — 8 Empty

RATE = Every sec
SAMPLES = 500
DISPLAY = numeric

18 Chapter 1 DagPRO



You can press the Enter button in the last input if you want to go back to the first input.

6. When you've finished selecting the sensors press the Escape button. @ The
arrow indicator will point to the Rate command.

4. Select Rate

Use the Forward o and Backward O arrow buttons to select the desired rate, then press the
Enter button 9

Input — 1 Curent 0-24mA
Input — 2 NTC 10K
Input — 3
Input — 4
RATE = Every 10 sec
® SAMPLES = 500
DISPLAY = numeric

DagPRO automatically switches to the next step in the setup process and the arrow moves to the
“samples” row.

5.Select total number of samples

Use the Forward o and Backward O arrow buttons to select the number of samples, then

press the Enter button.

Chapter 1 DagPRO 19



Input — 1 Microphone
Input — 2 Light

Input — 3

Input — 4

RATE = Every sec
SAMPLES = 10,000
® DISPLAY = numeric

6. Choose display

Use the Forward o and Backward O arrow buttons to select the type of display, then press

the Enter button .

Input — 1 Microphone
Input — 2 Light
Input — 3
Input — 4
SAMPLES =500
DISPLAY = graphic
® START =(>).

Note: When you turn the DagPRO off it will save the setup for the next session.

7. Start recording

Press the Forward arrow buttono to start recording.
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Or press the Enter button if you want to go back to the first item (Rate).

You can stop recording at any time by pressing the Escape button@.

1.2.3.  Working with the DagPRO Menus

Turning DagPRO on and off

On Turn DagPRO on

Off Turn DagPRO off

will be kept for up to 10 years.

Note: Pressing OFF will not erase the sample memory. The data stored in the memory

1.Main menu display

When turned on, DagPRO opens with a system information window and then displays the m ain menu:

@ 5 @

T -

]

Chapter 1 DagPRO
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DagPRO has 9 menus. Use the Forward or Backward Arrow buttons to highlight a menu and press the
Enter button to select it. Then use the Arrow buttons to scan the options. Press the Enter button to
select an option. The DagPRO automatically executes the command.

2.Menu buttons

Forward Move to the next menu or to the next menu options

Backward Move to the previous menu or menu options

Enter the selected menu or select the current menu option and

Enter (Start) move to the next menu command or start recording

Escape (Stop) Return to the main menu or stop recording

® 6 O 0

3.Menu Icons and commands

Start Start recording

Press the Enter button to start recording

Setup Setup DagPRO in 4 steps:

1 F

Rate — select recording rate

Samples — select the total number of recording points
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\

Display — select the way DagPRO will display the data (at a rate of up to 1

sample per second):

1) Numeric — displays the sensor values and the sample number.

2) Meter — displays all active sensors in a bar meter display
along with their values.

3) Table — displays the last 6 values of all the active sensors in

a table.

4) Graphic — displays a graphic

representation of the
sampled sensors.

At rates higher then 1/s the DaqPRO will display the data in a graph at the end

of the logging period.

Start — press the Forward arrow to start recording

Function Display statistics of the current data

1) Minimum — the minimum graph value.
2) Maximum — the maximum graph value.
3) Average —the graph average.

Use the Enter button to browse the different sensors

Open Open a stored data in graphic display

Use the Forward and Backward Arrow buttons to browse the stored files,
press the Enter button to open a file

Notes Display user information

Use the Arrow buttons to browse the notes.
You can use the DaqLab software to edit the notes or to write new notes

Chapter 1 DagPRO
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System . . .
@ information Display system information:

1) Comment (use DagLab to enter a comment)

2) Number of files stored in DagPRO’s internal memory

3) Memory usage

4) Battery level (unplug any sensor and external power supply)

5) Ambient temperature (the readings of the internal temperature sensor)
6) Current date and time

@ Help On-line help and specifications

o]

Configuration Configure the DagPRO:

Filter —turn input filter on and off

Average — select number of averaging points

Temperature units — select between Fahrenheit and Celsius
Clear memory— delete the stored data files

Contrast — use the arrow buttons to tune the screen contrast

1.2.4.  Graphic Display

DagPRO will automatically use a graphic display in three cases:

1. If the recording rate is every second or less and you selected Graphic Display in the
setup menu

2. Once logging has ended for a recording rate of over one per second.

3. When opening a stored recording.

The graphic display is available for recordings with up to 4 sensors simultaneously.
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2. The Cursor

Use the Cursor in Graphic Display mode to read data values or to zoom in to the area around a
selected point. The cursor is displayed automatically after logging has ended, or when opening a stored

recording.
1. Use the Forward o and Backward O arrow buttons to move the cursor.
2. DagPRO displays the point coordinates at the bottom of the graph.
3. If there is more then one sensor, press the Enter button Qto move the cursor to
another plot on the graph.
3. Zooming

1. Position the cursor in the area you want to zoom into.

2. Press the two arrow buttons, O ando, simultaneously. You will zoom in

around the cursor in a 2:1 ratio.

3. Press the Escape button @ to zoom out.

1.2.5. Load the Last Setup

When you turn DagqPRO on, once the self testing has been completed, it will display:

INITIALIZATION

DaqPRO Ver 1.0
Init. Display

Init. RAM
Batt. 99%
ENTER — load setup
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Press the Enter button 9 to load the last setup.

1.2.6. Configure Your DagPRO

Use the System configuration menu to turn input filter on and off, to select number of averaging
points, to set temperature units, to clear the DagPRO’s memory or to change the screen contrast.

L]
In the MAIN MENU screen, select the System configuration icon to display the configuration
screen:

CONFIGURATION

® Input filter Off
Average 4 samples
Temperature in °C
Clear memory ( > )
Contrast ( <) ( =)

Use the Forward o and Backward O arrow buttons to select the mode and then press the

Enter button 9 to move to the next item. You can press the Escape button @ to leave the
configuration menu at any time, saving the new changes you made. Press Enter button in the last item
(Contrast) if you want to go back to the first item (Input Filter).

The new configuration will be saved until the next time you change it.

1. Input Filter

To filter out 50/60Hz line noises use the low pass RC input filter .

Note: We strongly recommend to use the filter with low output sensors like 50mV
voltage measurements and thermocouples.

Use the Forward o and Backward O arrow buttons to turn input filter on and off
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When turned on, the low pass filter is applied to all inputs except for 24mA current measurements

2.Averaging points

Use this option to reduce random noises. DaqPRO replaces every data sample with the average of the
last preset number of samples.

Use the Forward o and Backward O arrow buttons to select the number averaging

samples.
3.Temperature units
Use the Arrow buttons to select between Fahrenheit (°F) and Celsius (°C) temperature units.

4.Clear memory

Press the Forward arrow button o if you want to delete all previous data files from the DagPRO.

5.Screen contrast

Use the arrow buttons to adjust the LCD screen contrast.
Any contrast adjustment will be saved until the next time you change it.

1.2.7. Internal Clock and Calendar

The internal clock is set the first time you use the Setup command from the DaglLab software to
program the DagPRO, and is automatically updated to the PC’ s time and date each time you connect
your DagPRO to a PC.

The internal clock and calendar is kept updated independent of the 7.2V battery condition, even when
the DagPRO is turned off.

1.2.8. Clear the Memory
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If you want to start recording and the DaqPRO’s internal memory is full you will see this message at the
bottom of the display:

Input — 1 Voltage 0-10V

Input — 2 Empty

Input — 3 Empty

Input — 4 Empty
SAMPLES = 200

DISPLAY = graphic
Mem full, clear = (>)

Press the Forward arrow button o to clear the memory

In order to clear the DagPRO’s memory when it is not full, use the Memory clear command from the
Configuration menu (see page 26), or clear the memory from the Logger menu in the DaglLab
software (see page 58).

1.2.9. Choose the Right Setup.

1. Sampling rate - The sampling rate should be determined by the rate of change of the
phenomenon being sampled. If the phenome non is periodic, sample at a rate of at least twice the
expected frequency. Changes in temperature can be measured at slower rates such as once per
second or even slower, depending on the speed of the expected changes. Usually it’s a good
practice to sample at a rate 10 times higher than the expected frequency but for extremely smooth
graphs, the sampling rate should be about 20 times the expected frequency .

Note: Sampling at a rate slower than the expected rate can cause "frequency aliasing".
In such a case, the graph will show a frequency much lower than expected. In
Figure 6 below, the higher frequency sine wave was sampled at 1/3 of its
frequency. Connecting the sampled points yielded a graph with a lower, in correct
frequency.

28 Chapter 1 DagPRO



m!

jiu u u u u
0z 02
4 ua
0.6 0.6
0 08

Figure 6: Frequency Aliasing
Manual sampling - use this mode for:
Recordings or measurements that are not related to time.

Situations in which you have to stop recording data after each sample
obtained, in order to change your location, or any other logging parameter
(Note: During recording NO CHANGES can be made to the DagPRO’s
configuration).

To start a recording using manual data logging, set the RATE to “manual” and press the Enter

button Q once to start the data recording, then press the Enter button each time you want
to collect a sample.

2. Sampling Points - After you have chosen the sampling rate, choosing the number of points will
determine the logging period: Samples / Rate = Logging time. You can also choose the duration
of a run first, and then calculate the number of samples: Samples = Logging time ~ Rate.

Continuous

In the Continuous mode, DagPRO will record over the old data when the m emory is full, beginning with
the earliest data recording. In this mode DagqPRO can continue logging indefinitely.

If DagPRO is connected to the PC and the DaglLab software is running, the data is automatically
downloaded to the computer and displayed in a r eal time graph.

To operate in Continuous mode select RATE equal to or less than 100/s and SAMPLES = Continuous.
You can also select Continuous mode directly from the DaqglLab software.

Note: DagPRO must be set to a display mode other than graphic to enable the
Continuous mode.
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1.2.10. Programming Rules and Limitations

The following are some rules and limitations you must take into account when programming the
DagPRO, as DagPRO integrates all programming limitations automatically. DagPRO wil | only allow the
programming of settings that comply with the rules below.

1.Sampling rate:

The number of sensors in use limits the maximum sampling rate :
Maximum sampling rate with one sensor is 4000/s
Maximum Temperature sampling rate is 1/s

Maximum sampling rate with two sensors or more is 1/s
DagPRO displays readings in real time at rates up to 1/s
DagLab displays online readings at rates up to 100/s

SEE A N

2.Sampling points:

Increasing the number of active inputs limits the number of sampling points one can choose. The
following condition must be always satisfied:

| Number of samples * Active Inputs £ Memory |
DagPRO’s memory is sufficient for 512,000 samples.
The table below lists the maximum number of sampling point according to the number of sensors:

Number of sensors Maximum number of sampling points
1 512,000 (exact number: 522,752)
256,000 (exact number: 260,608)
128,000 (exact number: 129,536)
128,000 (exact number: 129,536)
64,000
64,000
64,000
64,000

0 N (o (0| W (N

3.Continuous sampling

Continuous sampling is possible up to a maximum sampling rate of 100/s.
The data must be presented in a display mode other than graphic.
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Chapter 2
Working with DagLab

2.1. Install the Software

2.1.1. System Requirements

To work with DagLab, your system should be equipped with the following:

1.Software

§  Windows 95 or later (Windows 95 will not support USB communication)

Internet Explorer 5.0 or later (you can install Internet Explorer 5 when you install
DagLab, since it ships with the product)

wn

2.Hardware

§  Pentium 200MHz or higher
§ 32 MB RAM (64 MB recommended)

§ 10 MB available disk space for the DaglLab application (50 MB to install the
supporting applications)

2.1.2. Installation
1. Close all programs
2. Insert the CD labeled DagLab into your CD-ROM drive
Installation will begin automatically. Simply follow the on -screen instructions to continue

In case auto run is not working, open My Computer and click on the CD drive folder (d: drive in most
cases) and double-click on the setup icon, then follow th e on-screen instructions.

To uninstall the software: From the Start menu select Settings and click on Control Panel, then use
the Add/Remove programs function to remove the DagLab application.
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To install the USB driver:

1. Insert the CD into your CD drive. If Installation begins automatically (and you have
already installed DaglLab), click Cancel to stop installation

2. Connect the DagPRO to a USB port on your PC and turn the DagPRO on. Windows
will automatically detect the new device and open the Add New Hardware Wizard

3. Select Specify the location of the driver, then click Next

4. Select Search for the best driver for your device, then check the Removable
Media checkbox, and then click Next

Windows will automatically detect and install the necessary software.
Note to the Windows XP user — if the found New Hardware wizard prompts you to a Hardware

Installation dialog:
Hardware Installation

L] E The software you are installing for this hardware:
-
USE Serial Port

haz not pazzed Windows Logo testing to werify its compatibility
with Windows *F. [Tell me why this testing iz important. ]

Continuing your installation of thiz software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anyway ] [ STOP Installation |

Just click Continue Anyway to proceed.
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2.2. Overview

2.2.1. DagLab On-screen Layout

DaglLab is a comprehensive program that provides you with everything you need in order to collect data
from the DagPRO display the data in graphs, meters and tables and analyze it with sophisticated
analysis tools.

The program includes three windows: A graph window, table window, and a navigation window called
the Data Map. You can display all three windows simultaneously or in any combination.

The most commonly used tools and commands are displayed on two toolbars. Tools that relate to all
aspects of the program and tools that control the DagPRO are located in the main (upper) too Ibar.
Tools specific to the graphs are located on the graph (lower) toolbar.

2.2.2.  Working with Projects

Every time you start a new recording, DagLab automatically creates a new project file. All the
information you collect and process for a given session is stored in a single project file. Each of these
files contain all the data sets you collect with the DagPRO, the analysis functions you've processed,
specific graphs you've created, and the DaglLab settings for the recording.

Note: all data sets in a single project must be with the same sampling rate.
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2.2.3. DaglLab Window Layout
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Figure 7: DagLab window layout
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2.3. Getting Started

2.3.1. Set up a Recording Session
1. Prepare DagPRO

1. Connect DagPRO to the PC (see page 10)
2. Turn on DagPRO
3. Plug in any external sensors

4. Open the DagLab software

You can open DagLab by double clicking its icon on the desktop or from the start menu

2. Setup the DagPRO

1. Click Setup Wizard y on the main toolbar

2. Follow the instructions in the Setup Wizard (see page 52)

3. Start Recording

Click Run i on the toolbar to start recording.

If the recording rate is 100 measurements per second or less, DaglLab automatically opens a graph
window displaying the data in real time, plotting it on the graph as it is being recorded. If the recording
rate is higher than 100/s, the data will be downloaded and displayed automatically, once the data
recording is finished.

You can stop recording anytime by clicking Stop on the toolbar.
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2.3.2. Data recording options

To set the behavior of the data display when you start a new recording session, click on the down

1.Single measurement

arrow next to the Run button , and select one of the following:

DagLab will open a new project file every time you start a new recording session.

2. Replace

DaglLab will display the new data set in place of the old set. The project’s old data sets will still be
available in the same project file. They will be listed in the Data Map and you can add them to the
display at any time

3. Add

DagLab will add the new data set to the graph in addition to the old ones.

| Note: A maximum of 8 data sets can be displayed on the graph at the same time.

2.3.3. Download Data

Whenever data is received from the DagPRO, it is accumulated and displayed automatically by
DagLab. There are two modes of communication: online and offline.

Online communication

When DagPRO is connected to the PC and programmed to run at sampling rates of up to 100/s,
DagPRO transmits each data sample immediately, as it is recorded, to the PC. The software thus
displays the data in real-time in both the graph window and the table window.

When DagPRO is connected to the PC and programmed to run at a sampling rate of 500/s or higher,
data is accumulated in DagPRO's internal memory. This data is not transmitted to the PC until the
recording period has ended, when the data is automatically downloaded to the PC and displayed.

Offline data logging

To download data that was recorded offline, or while DagPRO was not connected to a
PC, connect DagPRO to the computer, run the DagLab program and click Download

P

on the main toolbar. This will initiate the Post-Recording Data Transfer

36 Chapter 2 Working with DaglLab



communication mode. Once the transfer is complete, the data will be displayed
automatically in the graph window and in the table window. If there are several file s
stored in the DagPRO, the first download will bring up the most recent file; the second
download will bring up the second most recent file, and so on.

If you are logging offline at rates of up to 1/s, you can connect DagPRO to the
computer and download the accumulated data at anytime. Apart from during the
transfer period, the data will be downloaded without interrupting the logging process.
To download a particular file, choose Selective download from the Logger menu,
then select the file’'s number in the Download dialog.

Click Cancel in the Download progress window at any time to stop downloading the
data.

2.3.4. Save Data

Click Save E on the main toolbar to save your project. This will save all the data sets and graphs

under one project file.
Saving the project will also save any special formatting and scaling you did.

If you made any changes to a previously saved project, click Save to update the saved file or select

Save as... from the file menu to save it under another name.

Note:

To delete a specific data set, a graph or a table from the project, use the Data Map (see
page 49)

To remove unwanted data from a specific data set, apply the crop tool (see page 78).

2.3.5. OpenacFile

1. Click Open on the main toolbar
2. Navigate to the folder where the project is stored

3. Double click the file name to open the project
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DaglLab opens the project and displays the first graph on the graph list. If the project does not include
saved graphs, the file opens with an empty graph window. Use the Data Map (see page 49) to display
the desired data set.

2.3.6. Create a New Project

There are three ways to create a new project:

1. Open the DagLab program, which will open a new file each time

2. When working in Single Measurement mode, a new project is opened every time
you click on the Run button to start a new recording

[]

3. Any time you click New button on the toolbar

2.3.7. Import data
Any file that is in comma separated values text format (CSV) can be imported into DagLab
To import a CSV file:
1. Click File on the menu bar, then click Import CSV file

2. In the dialog that opens, next to Look in, navigate to the drive and folder that
contains the CSV file

3. Select the file

4. Click Open
Tips:
To create a text file in a spreadsheet:

1. Open a new spreadsheet

2. Enter your data according to the following rules:

a) The first row should contain
headers. Each header
includes the name of the data
set and units in brackets, e.g.
Distance (m)
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b)

The first column should be the
time. The time interval
between successive rows
must match the time intervals
accepted by DaglLab. You can
export DagLab files to Excel to
learn about these time formats
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See for example the table below:

A, B C

1 t(s) x(m)  y(m)

2 1] 1] 5
3 0.1 .95 4.05
4 02 1.8 32
o] 0.3 2.55 2.45
3] 0.4 3z 1.8
7 0.4 3.75 1.24
a 0& 4.2 na

3. On the File menu, click Save As
4. In the File name box, type a name for the workbook
5. In the Save as type list, click the CSV format

6. Click Save

To import files that were previously exported from DaglLab open DaglLab and import the file as
described above as they are already in CSV format.

2.3.8. Print

1. Print a graph

1. Click Print on the main toolbar

2. Select the Graph 1 option (when in split graph mode you can choose between
Graph 1 and Graph 2)

3. Click Print to open the print dialog

4. Click OK
DagLab will print exactly what you see in the graph display.
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2. Print atable

1. Click Print on the main toolbar
2. Select the Table option

3. If you want to print only a specific range, uncheck the Print all data check box and
type the desired row numbers into the To and From edit boxes

4. Click Print to open the print dialog

5. Click OK

DaglLab will print exactly what you see in the table display as well as the DagPRO comment, serial
number and the alarm level setup. Data that exceeds any of the alarm levels will be highlighted by
arrows.
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2.4. View the Data

2.4.1. Display Options

The DaglLab program’s screen consists of three parts: the graph window, table window and Data Map
window. You can display all three parts simultaneously (the default view) or any combination of the
three.

The graph window is the main window by default and is and displayed in the center of the application
window.

In addition to these sections, you have the option to display an on -screen meter for each of the sensors
(see page 48).

2.4.2. Graph Display

Click Graph to display or hide the graph. The default graph display is the data set or sets plotted
vs. time, but you can change the X-axis to represent any of the individual data sets (see page 45).

The graph usually displays all the data sets of a given recording, but you can use the Data Map to
remove one or more of the sets from the graph (see page 49).

In order to keep the graph clear and simple, only two Y -axes are shown on the graph at once. If there
are three curves in the graph, one of the Y-axes is hidden. In order to make this axis visible, select the
corresponding plot with the cursor (see section 2 below).

You can identify the Y-axis by its color, which matches the plot color.
1. Split graph view

DagLab enables you to display your data in two separate graphs within the graph window.

e

1. Click Split graph = onthe graph toolbar to split the graph window into two
separate graphs

2. Click Edit graph @ on the graph toolbar to open the Edit graph dialog

3. Choose which data sets to display on each of the graphs (or use the Data Map to
do so — see page 49)
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4. To return to the single graph display, click Split graph == a second time
2. The Cursor

You can display up to two cursors on the graph simultaneously.

Use the first cursor to display individual data recording values, to select a curve or to reveal the hidden
Y-axis.

Use two cursors to display the difference between two coordinate values, to display the frequency of
periodic data or to select a range of data points.

To display the first cursor:

Double click on an individual data point or click Cursor I/—L on the graph toolbar. You can drag the
cursor with the mouse onto any other point on the plot, or onto a different plot. For finer cursor
movements use the forward and backward keys on the keyboard.

The coordinate values of the selected point will appear in the information bar at the bottom of the graph
window.

To display the second cursor:

Double click again anywhere on the graph area or click 2" cursor Iﬁ .

The information bar will now display the difference between the two coordinate values.

To remove the cursors:

Double click anywhere on the graph area, or click 1%' Cursor a second time.

To remove the 2™ cursor:

Click 2" Cursor a second time.

To display the cursors in split graph mode:

To display the cursors on the upper graph, use the same method as for single graph mode.

To display the cursors on the lower graph, you must first remove them from the upper graph and then
double click anywhere on the lower graph to display the first cursor. Double click a second time to
display the second cursor, and double click a third time to remove the cursors.

3. Zooming

1. To zoom in to the center of the graph

&
1. Click Zoom in on the graph toolbar
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2. To reverse the operation, click Zoom out Q on the graph toolbar
2. To zoom in to a specific data point

1. Select the point with the cursor (see above)
&
2. Click Zoom in on the graph toolbar

3. To reverse the operation click Zoom out Q on the graph toolbar.
3. Tozoom into arange

1. Select the range with both cursors
&
2. Click Zoom in on the graph toolbar

3. To reverse the operation click Zoom out Q) on the graph toolbar

4. To zoom in to a specific area

Click Zoom to selection 9 on the graph toolbar and drag the cursor diagonally to select the area
you want to magnify. Release the mouse button to zoom in to the selected area.

Click Zoom to selection a second time to disable the zoom tool.

5. Autoscale

—

Click Auto scale 1% on the graph toolbar to view the full data display, or double click on an axis to
auto scale that axis alone.

6. Manual scaling

1. Click Graph properties
dialog

on the graph toolbar to open the Graph properties

2. Select the Scale tab, and choose the axis you want to scale in the Select axis drop
list

3. Uncheck the Autoscale check box and enter the new values in the edit box
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4. Click OK

To manually scale a specific axis, right click on the axis to open its Properties dialog.
(o8

7. The stretch/compress axis tool

To restore auto scaling click Autoscale

Move the cursor onto one of the graph axes. The cursor icon changes to the double arrow symbol ( <),
indicating that you can stretch or compress the axis scale. Drag the cursor to the desired location.
Repeat the procedure for the other axis if necessary.

Double click on the axis to restore auto scaling.

4. Panning
Use the pan tool after zooming in to see any part of the graph that is outside the zoomed area.

To do this, click Pan Em—/ on the graph toolbar, then click anywhere on the graph and drag the mouse
to view another area.

Click Pan a second time to disable the Pan tool.

5. Edit the Graph

Use the Edit graph dialog to select which data sets to display on the graph’s Y-axis and to change the
X-axis from time, to one of the data sets.

1. Click Edit graph @ on the graph toolbar to open the Edit graph dialog:
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Figure 8: Edit graph dialog
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2. To select a data set to display on the Y -axis, click on the data set’'s name in the
Y-axis list. To display more than one curve, click on the data sets you want

3. Alist entry that begins with a DagPRO comment denotes a recorded data set. A list
entry that begins with an input number denotes the next recording and will be
displayed on the graph the next time you start a recording

4. To deselect a data set, click on it a second time

5. To select a data set for display on the X-axis, click on the data set's name in the
X-axis list. You can only select one data set at a time for the X -axis

6. Click OK

6. Display alarm levels

A %4

2. Select the sensor you wish to display from the select sensor drop list
ITemperature [Internal] j

1. Click Display alarm level

To display alarm levels on graph 2 in split graph mode click the down arrow next to the button and
select graph 2.

7. Format the graph

You can change the data line’s color, style and width. You can also add markers that represent the data
points on the graph and format their style and color.

The color of the Y-axis matches the corresponding plot’s color and will automatically change with any
change made to the color of the corresponding pl ot.

1. Click Graph properties
dialog

on the graph toolbar to open the Graph properties

2. Select the Lines tab, and then select the plot or axis you want to format in the
Select plot drop list

3. From here you can format the line’s color, style and width, as wel | as the markers’
color and style. To remove the line or the marker, uncheck the corresponding
Visible check box
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4. Click OK

5. To restore the default formatting, click Restore default

8. Change the graph’s units and its number format

1. Click Graph properties on the graph toolbar to open the graph properties

dialog

2. Select the Units tab, and then select the plot or axis you want to format in the
select plot drop list

3. Choose the prefix option you want
4. Select the desired number of decimal places
5. To display numbers in scientific format, check the Scientific check box

6. Click OK
9. Add a graph to the project

DaglLab displays new data in the graph window every time you start a new recording. You can always
display previous data using the Edit graph dialog or by double-clicking on the data’s icon in the Data
Map. If you want to save a graph that you created to your project, or to update a saved graph with
changes you made, use the Add to project tool:

Click Add to project Eﬂ' on the graph toolbar.

2.4.3. The Table Display

Click Table %

The data in the table always matches the data that is currently displayed on the graph.

to display or to remove the table window.

When you start a new recording, DaglLab displays the new data in the table as well as on the graph.
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Formatting the table

1. Changing column width

Drag the boundary on the right side of the column heading until the column is the desired width.
2. Changing row height

Drag the boundary below the row heading until the row is the desired height.

3. Formatting the fonts
1. Click Table on the menu bar, then click Properties
2. Select the Font tab
3. Format the font, as well as the font's style and size
4. Click OK

4. Changing units and number format
1. Click Table on the menu bar, then click Properties

2. Select the Units tab, and then select the plot you want to format from the select
plot drop list

3. Choose the prefix option you want
4. Select the desired number of decimal places
5. To display numbers in scientific format, check the Scientific check box

6. Click OK

2.4.4. Meters

DaglLab enables you to view data in meters format on the screen (one meter for each sensor), with up
to four meters showing at once. The meters can display live data while DagLab is recording, or saved
data when a saved file is replayed.

When a cursor is displayed, the meter shows the measured values that correspond to the time of t he
point at which the cursor is positioned.

There are three meter types: analog, bar and digital. The meter’s scaling automatically matches the
graph’s scaling.
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To set up the meters:

£

=rry

1. Click Meter Setup on the main toolbar

2. Select the meter type, and the data set to be displayed

3. Alist entry that begins with a graph number denotes a displayed data set. A list
entry that begins with an input number denotes the next recording, and will be
displayed on the meter the next time you start a recording

4. Repeat this procedure for up to four meters

£

Eaas

5. To remove the meters click Meter Setup , and click Remove all

2.45. DataMap

t%
Click Data Map “  to display or remove the Data Map.

The data map is a separate window that displays the list of data sets that were recorded or downloaded
in the current session, as well as the lists of all the saved graphs. Use the Data Map to navigate
through the available data sets and to keep track of the data that is being displayed in the graph
window.

Note: The data in the table always matches the data that is currently displayed on the
graph.

1. Control the display with the Data Map

The items in the Data Map are sorted into two main categories :
Data sets (including analysis functions)
Saved graphs

Double click on a category to bring up the full list. Double click a second time to collapse the list. You
can also use the plus (+) and minus (-) signs next to the icons to expand or collapse the categories.

The Data sets' list expands to sub-categories of recorded data and functions. To display the complete
list of measurements, or the complete list of analysis functions performed on the measurements for any
individual data capture, double click the file's icon or click the plus si gn (+) next to it.

To collapse a list under an individual data capture, double click the corresponding icon or click the
minus sign (-) next to it.
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To display a data set or a saved graph double click its icon. Double click a second time to remove it.

You can also use a shortcut menu to display or remove a data set from the graph. Simply right -click an
icon, then click display on graph #1 or display on graph #2.

To delete an individual item from the Data Map and from the project, right-click on its icon and click

Delete. To permanently delete the item, click Save

=

on the main toolbar.

To remove all data sets from the Data Map, right-click the Data sets icon El and click Clear All Data.

4

2. Understanding Data Map icons

X

fury

»EEBE

2B 3

B EE E

Data sets list

Functions —includes all the analysis functions of the project
Individual function — currently not on display

Individual function — currently displayed on graph 1

Individual function — currently displayed on graph 2

Individual function — currently displayed both on graphs 1 and 2
Function

data capture —includes all recorded data of the recording
Individual data set — currently not on display

Individual data set — currently displayed on graph 1

Individual data set — currently displayed on graph 2

Individual data set — currently displayed both on graphs 1 and 2

Raw data
List of saved graphs

Saved graph — data sets vs. time

Saved graph — data sets vs. data set

Graph currently not on display

Graph currently displayed on graph 1

Graph currently displayed on graph 2

Graph currently displayed both on graphs 1 and 2
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2.4.6. Export Data to Excel

Click Export to Excel on the graph toolbar to export the data that is currently displayed on the
graph to Excel. DagLab will then open a new Excel workbook displaying the data as well as the
DagPRO comment, serial number and the alarm level setup. Data that exceeds a ny of the alarm levels
will be highlighted by arrows.

Export file settings

If DagLab fails to export the data properly, try to change the export file settings:

1. Click File on the menu bar, then click Export file settings
2. Check the Ignore regional settings check box

3. Click OK

2.4.7. Copy the Graph as a Picture

You can copy the graph to the clipboard as a picture and then paste it to other Windows programs such
as Word or PowerPoint:

1. In the Graph menu, click Copy graph
2. Open the destination file

3. In the destination file, right click and select Paste

Chapter 2 Working with DaglLab 51



2.5. Program DagPRO

25.1. Setup

1. Quick setup

Use the Setup wizard to guide you through the setup process.

|

1. Click Setup wizard —___| on the main toolbar to open the setup wizard:

5,._-||||-_|_||_|.|r||- Step T onf 3 - Sensar

Figure 9: Setup wizard step 1 of 3

The first step is to assign sensors to each input. Select the sensors
you are using from the corresponding input drop lists.

To set alarm levels and alarm action click Display alarm settings
(see page 54 for detailed alarm setup)

2. Click Next to move to the second step:
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Figure 10: Setup wizard step 2 of 3

3. Select the desired recording rate in the Select rate drop list

4. Select the Scroll option if you want the graph window to scroll as the data recording
progresses

5. Select the desired data recording mode in the Select recording mode drop list

6. Click Next to move to the third step:
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Figure 11: Setup wizard step 3 of 3
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7. Select the desired length of the recording period in the Select recording time drop
list. The recording period is displayed as a unit of time by default. To display the
recording period as the number of recording samples, select the By samples
option. The number of samples is calculated with the following formula:

Total recording samples = Recording rate” Recording period

8. To start the data recording only when a specific time or measurement condition has
been met click Triggering to open the triggering dialog (see page 57)

9. Click Finish to complete the setup and to send the setup command to the DagPRO
2. Alarm setup

You can setup alarm levels and output for each sensor input individually in the first step of the Setup
wizard:

1. Click Setup Wizard on the main toolbar to open the setup wizard

2. Click Display alarm settings to show the alarm controls:

Setop wizards Sep 1 of 3 - Seneers

WA 1 e 0. 107 = El I Fae w0
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Carcal | E Farizh

Figure 12: alarm settings

3. Check the checkbox or checkboxes near the inputs you want to activate the alarm
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4. Type in Low or/and High alarm levels

5. If you want a sensor or sensors to activate the alarm output check the
corresponding Output checkbox or checkboxes

6. Click Next to proceed to step 2 of the setup wizard or click Finish to complete the
alarm setup

See page 13 to learn more on alarms and alarm output.
You can set DaglLab to display the alarm levels on the graph window (see page 46)

3. Low pass filter

To filter out 50/60Hz line noises use the low pass RC input filter :
Check the Input filter checkbox in step 2 of the Setup wizard

Note: We strongly recommend to use the filter with low output sensors like 50mV voltage
measurements and thermocouples.

The low pass filter is applied to all inputs except for 24mA current measurements

4. Averaging

Use this option to reduce random noises. DaqPRO replaces every data sample with the average of the
last pre-set number of samples

To apply averaging:

Check the Averaging checkbox in step 2 of the Setup wizard, and select the number of samples to
average from the drop list

5. Battery level

A battery level indicator is displayed in step 3 of the Setup wizard. The indicator shows the remaining
working hours as a percent of the battery’s life (approximately 50 hours between charges), before it
should be recharged.

6. Presetting the display

You may want to define the graph’s settings, such as formatting and scaling the graph and selecting
the axes, and to define the meters’ settings prior to beginning a recording session. You can d efine the
settings of each sensor input individually in the first step of the Setup wizard:
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1. Click Setup Wizard y on the main toolbar to open the setup wizard

2. Click Properties next to the input you want to set
3. Click the Display properties tab
4. Select a measurement from the Select measurement drop list

5. Select the graph or graphs in which you would like to display the data, from the
Display on graph drop list

6. Select a meter in the Meter type drop list if you want to display the data in a meter
as well as on the graph

7. Format the line and markers in the Plot section

8. If you want a specific scale, uncheck the Auto scale check box and enter the
desired minimum and maximum values of the axis

9. Click OK

7. Preset the graph’s X-axis

1. Click X-Axis display properties in the first step of the Setup wizard to open the

dialog:
#-axis Properties @

Select graph ,m

Select measurement: | Time LJ
Colar: @

¥ Autoscale

Iir:

Cancel ‘

Figure 13: X-axis properties dialog
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2. Select the graph you wish to modify
3. Select the measurement you'd like to display on the X-axis

4. If you want a specific scale, uncheck the Auto scale check box and enter the
minimum and maximum values of the axis

5. Click OK

8.Triggering

To start the data recording only when a specific time or measurement condition has been met, click
Triggering in step 3 of the Setup wizard to open the triggering dialog:

Triggering @
Based on sensor: Type:
Yoltage 0 - 5 j
I Lewel " Below level

0000 _:J " Event recording
~
" Time delay

=1
Cancel | 1] |

Figure 14: Triggering dialog
1. Select the triggering sensor in the Based on sensor drop list
2. Choose one of the following from the Type options:
None — Trigger is disabled

Above level — Start logging only once the measured value is HIGHER than
the trigger level.

Below level — Start logging only once the measured value is LOWER than
the trigger level.
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Event Recording — This function enables you to record the exact time and
date at which a certain phenomenon occurred: The trigger level set for this
option is actually a threshold setting. Each time the threshold is crossed,
DagPRO will record the exact time and date of the occurrence, and will
continue to do so until the desired number of samples has been obtained.

When logging has ended download the data to the PC (if DaqPRO is already connected to the PC it will
be done automatically). The event list will be displayed in the table window. You can now save the list,
export it to Excel or print it.

Note: The trigger condition must be fulfilled for at least 300 n5.

Time delay — This trigger type enables you to set a timer that will start the
logging after a predetermined amount of time. After setting the trigger to Timer
Delay, click the down arrow on the Level combo-box, and select from the 17
different time options. The timer will start its countdown when you click RUN,
and the actual recording will start once the countdown has ended.

3. Select the trigger level in the Level drop list

4. Click OK

| Note: When you turn off DagPRO, it will save the setup for the next session.

2.5.2. Start Recording

2.5.3.  Stop Recording

Click Run on the main toolbar. Click the down arrow to change the recording mode.

Click Stop on the main toolbar

2.5.4. Clear DagPRO’s Memory

To erase all data currently stored in the DagPRO, click Clear memory in the Logger menu (DagPRO
must first be connected to the PC).
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2.5.5.  Adding comment to DaqgPRO

You can add a comment to each DagPRO. The comment will serve as a name to identify the specific
DagPRO in addition to its serial number. Every time data is being downloaded from a DagPRO, its
comment and the serial number will be displayed in the graph title and on the corresponding icon in the
Data Map. To display the comment on DagPRO’s LCD select the System information menu (see page
22)

The comment and the serial number will also be displayed in prints and exported files.

Note: the comment can include up to 32
characters.

To add a comment:

1. Connect DagPRO to the PC
2. Click Logger on the menu bar, then click Set comment
3. Click the Comment edit box and type a comment (e.g. its location)

4. Click OK to upload the edited notes to DagPRO

2.5.6. Edit DagPRO’s Notes

1. Connect DagPRO to the PC

2. Select Edit notes from the Logger menu to open the Notes dialog with the
DagPRO’s current notes downloaded to the window

Notes @

Hote 1

Fill note with
infornation about
new defined sensors.
and about any other

‘_ user information. +

Cancel ‘

Figure 15: Edit notes dialog
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3. From this dialog, you can edit, delete, or write new notes

Note: A note is limited to 140 characters and a maximum of 3 notes can be stored in
DagPRO at any time.

4. Use the arrow buttons to move to the next note, or to the previous one

5. Click OK to upload the edited notes to DagPRO

2.5.7. Temperature units

To select between Fahrenheit (°F) and Celsius (°C) temperature units:
Click Logger on the menu bar, point to Temperature units and then select the desired units

2.5.8. Calibrating the sensors

1.Calibration options

DagPRO ships fully calibrated. However DaglLab enables you to calibrate any of DagPRO’s sensors
except for the internal temperature sensor that needs no calibration. The calibration parameters are
sent to DagPRO and stored in its memory.

DagLab employs two different calibration methods Two-point calibration and Zero calibration. When
selecting a sensor type to calibrate DagLab prompts you to the appropriate calibration procedure:

Sensor Type Calibration method
Current 0-24mA Two-point calibration
Temperature NTC 10K Zero calibration

Temperature NTC 100K Zero calibration

Temperature PT-100 2 wire Two-point calibration
Temperature PT-100 3 wire Two-point calibration
Temperature Thermocouple J Two-point calibration
Temperature Thermocouple K Two-point calibration
Temperature Thermocouple T Two-point calibration
Voltage 0-10v Two-point calibration
Voltage 0 -50mV Two-point calibration

Two-point calibration
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The two-point calibration sets the gain (slope) and offset (intercept) of the sensor's conversion function.

Use the two point calibration to calibrate any sensor type except for NTC 10k and NTC 100k
temperature sensors.

In some cases you may need to refine your calibration using the fine offset tuning tool
Zero calibration
The zero calibration sets only the offset (intercept) of the sensor's conversion function.
Use the zero calibration to calibrate the NTC 10k and NTC 100k temperature sensors.
Tips:
Prior to any calibration procedure you must restore factory defaults
Calibrating a sensor type applies to all inputs

Calibrating the PT 100 2 wires sensor applies also to PT 100 3 wires except for fine
offset calibration

The internal temperature sensor needs no calibration

2.Calibration procedure

Two point calibration:
Measure two reference values

1. Connect DagPRO to the PC
2. Click Logger on the menu bar, then click Calibrate sensors

3. Choose a sensor from the Select sensor drop list and click OK to open the Sensor
calibration dialog:
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Sensor properties ls—_(l

i~ Calibration values:

{* Two-point calibration " Fine offset tuning

Reference value: Logger value:

First value: 10 ||j

Second valus: |1 Qoo |‘I aon

Restore defaults

ak | Cancel J

Figure 16: Two-point calibration dialog
4. Click Restore defaults, then click OK

5. Measure two known reference values and record both the reference values and the
values displayed by DagLab

Enter calibration values

6. Repeat steps 1 to 3 above
7. Select the Two-point calibration option

8. Enter a distinct reference value in each of the Reference Value edit boxes and the
corresponding logger values in each of the Logger Value edit boxes (The logger
values are the values displayed by DagLab when measuring the two reference
values)

9. Click OK

Fine offset calibration

If, after the calibration procedure, DagqPRO still exhibits some offset value use the Fine offset tuning to
correct it:

1. Repeat steps 1 to 3 above
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2. Select the Fine offset calibration option
3. Enter the offset value
4. Click OK

The calibrated sensor parameters will be saved both in DagPRO and DaglLab memories, so there is no
need to calibrate DagPRO every time you run the DagLab program.

Zero calibration:
1. Connect DagPRO to the PC

2. Click Logger on the menu bar, then click Calibrate sensors

3. Choose a sensor from the Select sensor drop list and click OK to open the Sensor
calibration dialog:

Sensor properties &l

Measurement |

i~ Calibration values:

Calibrating MTC Senzar

Step 1: Shart circuit input #1

Step 2 Click on the start button

Step 3 Wait until the DagPro stark running
Step 4: Click on the get zero button

Step 5 Click on the OF. button

Start
Restore defaults

ak | Cancel

Figure 17: Zero calibration dialog
4. Click Restore defaults, then click OK

5. Repeat steps 1 to 3 above
6. Short circuit input 1

7. Click Start
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8. Wait until DagPRO begins recording
9. Click Get zero
10. Click OK

The calibrated sensor parameters will be saved both in DagPRO and DaglLab memories, so there is no
need to calibrate DagPRO every time you run the DagLab program.

2.5.9. Define a Custom Sensor

DagLab enables the user to define custom sensors. This is a useful tool for when DagPRO is
communicating with many sensors from different vendors.

Any additional sensor that you would like to connect to DagPRO must comply with the following
restrictions:

1) The sensor’s output must be either voltage in the range of 0 to 10V or current in the range of 4
to 24mA.

2) The sensor Transfer Function (sensor output voltage changes vs. the sampled phenomenon
changes) must be a linear Transfer Function.

To define a new sensor:
1. Connect DagPRO to the PC

2. Click Logger on the menu bar, then click Define new sensor to open the Define
new sensor dialog:

Define Hewr Sensor |
Defined senzars list : Sensor name: Mew sensor
Sensar unit:
Based on:

" oltage

Calibration values:

Cutput Feal
Current value

Walue #1: 14 40
Yalue 2. |20 ]D

Add new sensor |

Restore defaults | Qg | Cancel ‘
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Figure 18: Define new sensor dialog
3. Click Add New Sensor

4. Select a Based on option (depending on whether your sensor’s output is 0 to 10V
or 4 to 24mA)

5. Type in a sensor name and a sensor unit

6. Type in two calibration values (two real values and the corresponding output values
of the sensor)
7. Click OK

DagPRO will send the definition to DagPRO and will add the new sensor to the sensor list.
To use the custom sensor:
1. Plug the custom sensor into DagPRO

2. Set up DagPRO using the Setup Wizard (see page 52) and select the sensor from
the sensor list next to the corresponding input

3. Proceed with the setup as you would normally do

2.5.10. Communication Setup

Communication between the PC and DaqPRO takes place automatically whenever you send a
command to DagPRO. However, the Communication Setup dialog can be used for more advanced
communication options.

1. Click Logger on the menu bar, and then click Com setup. DagLab will display a
dialog reporting what COM Ports are already in use, and which port is
recommended for use with DagPRO:

T Baschios Recens

T

Figure 19: Communication setup dialog

2. Click Try to connect and DagLab will try to communicate with DagPRO. If
communication is achieved, DagLab will designate the selected port as DagPRO’s
communication port.
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You can override the DaglLab recommendation and choose the COM Port yourself by clicking the check
box button to the left of the desired port, and clicking Try to connect.

Note: In case of any communication malfunction, please refer to the troubleshooting
guide on page 82.

3. You can click Work offline if you wish to work without DagPRO. While working
offline, you can still open or import saved files to view and analyze them
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2.6. Analyze the data

2.6.1. Reading Data Point Coordinates

Position the cursor (see page 43) on a point to display its coordinates on the information bar at the
bottom of the graph window.

If more than one curve is displayed, and you want to read the Y coordinates of all of the curves
simultaneously, bring up digital meters (see page 48) for each of the curves. When you position a
cursor on one curve, the meters will show the corresponding Y -coordinates for the other curves.

2.6.2. Reading the Difference Between two Coordinate Values

Position one cursor on the first point and a second cursor on the second point to display the difference
between the two coordinate values on the information bar at the bottom of the graph window

2.6.3.  Working with the Analysis Tools

The analysis tools can only be applied to data sets that are displayed in the graph window.

1. Use the cursors (see page 43) to select the graph and the data range to which you
want to apply the analysis.

2. Select the analysis function you wish to use.

The analysis function will be added onto the graph, with the exception of the smoothing (averaging)
function, which will replace the original data set.

2.6.4. Smoothing

The smoothing tool is very useful in reducing random "noises", especially if you want to apply any
analysis functions to the data. The smoothing process replaces every data point with the average of its
neighboring points.

1. Use the cursor to select the function on the graph that you want to smooth

_I_

3. You can repeat the procedure to further smooth the data

2. Click More smoothing on the graph toolbar
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4. Click Less smoothing to reduce the amount of smoothing

2.6.5. Statistics

Use the statistics tool to display statistics of a selected data set or a range of data.
The statistics include:

Average — The average of all the numbers in the range

StDev. — The standard deviation

Minimum — The smallest value in the range

Maximum — The largest value in the range

Sum — Adds all the numbers in the range

Area — The area between the graph and the x-axis in the range
Samples —the number of data points in the range

Rate —the recording rate

To display statistics:

1. Use the cursors to select the graph and the data range to which you want to apply the
statistics

2. Click Analysis on the menu bar, then click Statistics
DagLab will open a statistics window and will display the results in it

2.6.6. Most Common Analysis Functions
1. Linear fit
Click Linear Fit on the main toolbar to draw a line of linear least square fit

y=ax+b

and to display the line’'s equation
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Note: If you want the automatic curve fit equation to start at t = O, apply the crop tool
before applying the linear fit (see page 78).

2. Derivative

Click Derivative on the main toolbar to construct a graph in which each point is the slope of the 3
consecutive points on the source graph

3. Integral

Choose Integral from the Analysis menu to construct a graph in which each point is the integral of all
the preceding points on the source graph

2.6.7. The Analysis Wizard

1. Using the Analysis Wizard

The analysis wizard will guide you through the various analysis functions available in the DaglLab
program. The analysis functions are grouped into three main categories: curve fit (regression),
averaging, and mathematical and trigonometric functions.

To apply an analysis function to a data set:

1. Use the cursors to select the graph or data range to which you would like to apply
the analysis

X
2. Click Analysis Wizard on the main toolbar

3. Click a category tab:

a. Curve fit
b. Averaging
c. Functions
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2. Curve fit

Analysis wizard El

Curve fit l dwveraging | Functions |

I arme: lLinear[T emperature 1/0-1]

Bazed on data set; Type

Fourier systems LTD [3] - Temperature
Faourier systems LTD (3] - pH [/0-2 H [\/ j

Fourier systems LTD (4] - Current 1/0-1

Linear Polynamial Order
Fower Exponential

W Show equation on graph

I Show B2 on araph

oK | Cancel

Figure 20: Analysis wizard — curve fit

1. Select a fit Type by clicking its icon (If you choose polynomial fit, select the order
you want)

2. If you use the cursor to select a data set, it will be highligh ted in the Based on data
set list, but you have the option of selecting a different data set

3. Type a name in the Name box (optional - the default name includes both the
function and the data set names)

4. Click the Show equation on graph check box to display the line’s equation on the
information bar

5. Click the Show R? on graph check box to display the correlation coefficient on the
information bar

6. Click OK
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Note: If you want the automatic curve fit equation to start at t = O, apply the crop tool
before any type of curve fitting (see page 78).

3. Averaging

Analysis wizard

Curve fit Averaging ] Functions]

B

Mame: lAvg[T emperature /0-1]

Baszed on data set:

erperaty
pH 1/0-2
Fourier systems LTD (4] - Current 1/0-1

~ Open
* In the zame window

7 I a new window

Averaging:
* None
™ Low
" Medium
" High
7 Custarn [1 - 458)

Faints per side

oK | Cancel

Figure 21: Analysis wizard — averaging

1. If you use the cursor to select a data set, it will be highlighted in the Based on data

set list, but you have the option of selecting a different data set

2. Select an averaging option (if you choose custom averaging, choose the number of
averaging points in the Points box)

3. Enter a name in the Name box (optional - the default name include both the

function and the data set names)

4. Select an Open option

5. Click OK
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4. Functions

Analysis wizard gl

Curve fit | Averaging  Functions I

M arne: 11 * abz(1 * Fourier spstems LTD [3) Temperature 1/0-1]
Urit: ‘C

Functions:

Gl |F0urier zystems LTD (3] - Tempnj

G2 [Fouier systems LTO (3] Temp =]

~ Open
C1

l“l—‘
&+ |n the zame window
c2 i'l

I & new window

C1 7 abs(C2 " G1)

oK | Cancel J

Figure 22: Analysis wizard — functions

1. Select a function from the Functions list. DagLab displays the function’s formula at
the bottom of the dialog

2. If you use the cursor to select a data set, it will be highlighted in the G1 drop list, but
you have the option of selecting a different data set

3. If the analysis function involves two data sets, select the second data set from the
G2 drop list

4. Enter a constant in each of the C1 and C2 boxes (optional)

5. Enter a name in the Name box (optional — the default name includes both the
function’s formula and the data set name)

6. Enter a unit (optional)

7. Select an Open option
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8. Click OK

2.6.8. Available Analysis Tools

This section includes a brief description of each of DagLab 's analysis functions

1. Curve fit

Linear y=ax+b

Draws a line of linear least square fit

Polynomial y= aox” + alx"'l +L +a,
Draws a line of polynomial least square fit (you must select an order between 1 and
6.)
a
Power =
w y .

Draws a line of power least square fit

Exponential y = ae™

Draws a line of exponential least square fit

DagLab displays the curve fit equation and the correlation coefficient (R 2) on the information bar below
the graph

2. Averaging

The average function replaces every point with the average of n neighboring points from both sides of
the point

Low averaging: N =5, Medium averaging: N =11, High averaging: N =41
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3. Functions

In the formulas below, G; and G, represent selected data sets, and C1 and C; are constants that you
can enter. The constant’s default value is 1

Absolute

Add

Arccosine

Arcsine

Average

Cosine

y= C1|C2Gl|

Draws a line of the absolute values of a data set

y=C,G, +C,G,

Draws a line of the addition of two data sets

y = C, arccos(C,G;)
Draws a line of the arccosine values of a data set (in radians). Arccosine is the
angle whose cosine is C,G; . The argument C, G, must be between -1 and 1.

y = C,arcsin(C,G,)
Draws a line of the arcsine values of a data set in radians. Arcsine is the angle
whose sine is C,G; . The argument C,G; must be between -1 and 1.

C,{average of C, pointsaround G}

Replaces every point with the averaging of C, neighboring points.

y =C, cos(C,G,)

Draws a line of the cosine values of a data set. The argument C,G; must be
expressed in radians.
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Delta Y

Derivative

Divide

Envelope
(lower)

Envelope
(upper)

y=G,- G(t=0)

Draws a line of the difference between the Y-coordinate of every point and Y-
coordinate of the first point. Use this function to move the data set along the Y -axis
so that the point will intersect the Y - axis at the origin.

- Yoir = Yo Dt = 1
2Dt sampling rate

Draws a line of the slopes of every three consecutive points of a data set. For high
recording rates and small Dt, this line may be very noisy, which is why smoothing the
data set is recommended before applying the derivative function.

Yn

_CG
Y=k,

Draws a line of the division of two data sets

Lower envelope of G1 with tolerance of C1 points

Draws a line that connects the minimum values of a data set. The tolerance defines
the minimum distance (in sampling points) between two minima, so that the
envelope function is able to ignore random "noises".

Upper envelope of G; with tolerance of C1 points

Draws a line that connects the maximum values of a data set. The tolerance defines
the minimum distance (in sampling points) between two maxima, so that the
envelope function will be able to ignore random "noises ".
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Exp.

transform

Frequency

Integral

Linear

Ln

Log

Multiply

C2G,

y=Ce

Draws a line of €raised to the power of a data set.

Discrete transform of G.

Draws a line of the amplitudes of the harmonics of transform vs. frequency.

The frequency of G1 (minimum of C; points in one cycle).

Draws a line of the frequency of a periodic data set vs. time. The constant C1
defines the minimum data points in one cycle.

y=C, +C, & G,Dt

Draws a line in which each point is the discrete integral of all the pre ceding points in
a data set.

y=C, +C,G

Draws a line of a linear displacement of a data set. This function is useful when you
want to change the point of origin of a data set.

y =C,In(C,G,)

Draws a line of the natural logarithm of a data set. The argument C2G1 must be
positive.

y =C,log,(C,G,)

Draws a line of the logarithm of a data set to base 10. The argument C2G1 must be
positive.

y=C,G, C,G,
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Reciprocal
(2/X)

Sine

Square (X?)

Square root

Subtract

Tan

Draws a line of the multiplication of two data sets

Draws a line of the reciprocal values of a data set.

y =C,sn(C,G,)

Draws a line of the sine values of a data set. The argument C2G1 must be

expressed in radians.

y =C,(C,G)) ?

Draws a line of the squares of a data set.

y=CCG

Draws a line of the square root values of a data set. : The argument CZG1 must be

greater than or equal to zero.

y=CG, - C,G,

Draws a line the subtraction of two data sets.

y =C, tan(C,G,)

Draws a line of the tangent values of a data set. The argument C2G1 must be

expressed in radians.
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2.7. Special Tools

2.7.1. Crop Tool

The Crop tool enables you to trim the edges of a data set. Use it to remove unwanted data.
The time scale of the trimmed data is shifted so that it will startat t = 0.

If you want the automatic curve fit equation to start at t =0, apply the crop tool before any type of
curve fitting

After applying the crop tool, the trimmed data set replaces the original set on the graph display and a
new icon is added to the Data Map under cropped data.

1. To trim all data up to a point

1. Position a cursor (see page 43) on the data point

2. Click on the Graph menu, and then click Crop.

2. To trim all data outside a selected range

1. Use the cursors to select the range you want to keep

2. Click on the Graph menu, and then click Crop.
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2.8. Toolbar Buttons

D L O

1L

2.8.1.

Main (upper) Toolbar

New

Open

Save

Print

Run

Stop

Download

Setup

Meter setup

Data map

Start new project

Open saved project

Save project

Select print options

Start a data recording session. Click on the down-arrow to select

recording mode

Stop recording

Download the data from the most recent recording session

Open the Setup dialog

Open the Meter setup dialog

Display the Data Map
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[

K

p)

A

Q

2.8.2.

Graph

Table

Analysis

Linear fit

Derivative

- Display alarm

Zoom in

Zoom out

Autoscale

Zoom to selection

Pan

More smoothing

Display the graph window

Display the table window

Open the Analysis wizard

Draw a line of linear fit of the selected data set

Draw a line of the derivative of the selected curve

Displays or removes alarm levels from the graph

Graph Toolbar

Zoom in around a selected point or in to a selected range

Reverse the most recent zoom operation

Display all the data

Zoom in to a selected area

Pan in all directions while in zoom mode

Smooth (average) the selected curve

80

Chapter 2 Working with DaglLab



Less smoothing Reverse the most recent smoothing operation

Ir’_‘-- 1* Cursor Display or remove the first cursor

I-f_\i 2" cursor Display or remove the second cursor

% Split graph Switch to a split graph display

E Edit graph Select the data to display on the axes
Graph properties Graph formatting, scaling and units selection

Eﬁ. Add to project Add the displayed graph to the project

Export to Excel Export the displayed graph to Excel
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Chapter 3

Symptom

| pressed the ON key on DagPRO and it
did not turn on.

DaglLab was unable to connect to
DagPRO.

DagPRO and DagLab displays a warning
message: “lllegal sensor”

| downloaded “unexpected” data.

While running with an active trigger,
DagPRO does not complete the data

logging.

Symptom

Troubleshooting Guide

Cause of problem

Try charging the battery, it may be weak.

You are using an unsuitable AC/DC adaptor
(see page 15).

The internal 3V disk battery is dead.

DagPRO is turned off.

The communication cable is not connected
properly.

The communication cable is not connected to
the correct PC COM Port.

There is no available Serial COM Port.

DagPRO measured a voltage drop of over 5V
across an input that was selected as one of the
following types: 50mV, TCK, TCJ, TCT, PT 100 or
NTC.

DagPRO measured a reversed voltage drop
of over -1V across an input that was selected as one
of the following types: 50mV, TCK, TCJ, TCT or 10V.

There may be up to 100 files stored in the
DagPRO. Performing a “Download” means loading
one of them in sequential order. You have probably
loaded an old file accidentally. Try using Selective
download from DaqgLab (see page 36)

The trigger condition has not been fulfilled.

The trigger condition was fulfilled, but the time
period was too short (less than 300nS).

Cause of problem
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| started a new logging and the data
logger stopped immediately afterwards.

The recorded data is “noisy”

DagPRO’s memory is empty —there are
no stored files or notes.

First check if the sampling rate was so fast
that the recording began and ended in less than a
second. If this is not the reason, recharge the 7.2V
battery and try again. DagPRO monitors the battery
power during the logging. If the battery voltage is less
then 5V, the logging is stopped automatically.

With voltage or current sensors, use short
connections between the circuit being tested and the
Sensor.

Avoid working near strong electromagnetic
fields. (e.g. engines, fluorescent lights)

The internal 3V disk battery is dead.
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Chapter 4

DaqPRO

Inputs

» 8 channel differential
inputs

» Selectable type for each
input: 0-24mA, 0-50mV,
0-10V, NTC, PT-100,
Thermocouple, Pulse
counter (Input 1 only),
frequency (Input 1 only)
and user defined sensors

Input types
0-24mA
Range 0 to 24mA
Resolution 0.47pA
Accuracy +0.5% FS
Loop impedance 195Q
Maximum load 30mA, 5.2V
0-50mV
Range 0 to 50mV
Resolution 3uv
Accuracy +0.5% FS
Input impedance 50MQ
Maximum voltage 5.2V
0-10V
Range 0 to 10V
Resolution 200pv
Accuracy +0.5% FS
Input impedance 125KQ
Maximum voltage 25V
Temperature NTC-1
NTC — 10KQ resistor
Range -25 to 150°C

Specifications

Resolution 0.05°C
Accuracy 0.5% FS

Temperature NTC-2
NTC — 100KQ resistor

Range -25 to 150°C

Resolution 0.05°C

Accuracy 0.5% FS
Temperature PT100

Range -200°C to 400°C

Resolution 0.1°C (7TmQ)

Accuracy +0.5% FS

Possible to connect up to
8 PT100 2 wires or 4
PT100 3 wires

Temperature thermocouple J

Range -200°C to 1,200°C

Resolution 0.1°C (1pVv)

Accuracy +0.5% FS

Cold junction

compensation +0.3°C
Temperature thermocouple K

Range -250 to 1200°C

Resolution 0.1°C (1uVv)

Accuracy +0.5% FS

Cold junction

compensation +0.3°C
Temperature thermocouple T

Range -200 to 400°C

Resolution 0.1°C (1pVv)

Accuracy +0.5% FS
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Cold junction
compensation +0.3°C

Pulse counter (input 1 only)
Zero crossing detector
Opto coupler interface

Range 0 to 65,000 counts
Resolution 1 count
Frequency range 0 to 50Hz
Maximum current 30mA

Frequency (input 1 only)
Zero crossing detector
Opto coupler interface

Range 20 to 1000Hz
Time resolution 6.5ns
Maximum current 30mA

Internal Temperature
NTC — 10KQ resistor

Range -25to 70°C

Resolution 0.05°C

Accuracy 0.5% FS
General A to D specifications

Noise 30pV rms

Internal linearity error
+0.08% of FSR
Offset error 0.1%
Alarm output (output 8)
Open collector
Open position resistance ~ 120kW
Close position resistance 30w
Max. Load 50mA, 25V DC
Overload protection
50mA re-settable fuse
Communication
 USB 1.1 compliant
Sampling
e Capacity: 512KB

* Analog sampling rate:
Variable, 1 sample per
hour to 4,000 samples per
second, 1 channel

e Analog sampling
resolution: 16 bits

Man Machine Interface

*  Full keyboard operation -
enables manual
programming of the
Logger

»  Graphic LCD 64x128
pixels

Power Supply

» Internal rechargeable 7.2V
NiCad battery

e Built in battery charger

* External 9V to 12V DC
input

» Battery life: 50 hours
between charges

Firmware Upgrade
* Very easy replacement of
the internal software chip
e Future software upgrades
available at a very low
cost
Operating Temperature Range
+ 0to50°C
Casing
* Plastic ABS box
+ Dimensions: 182" 100" 28
mm
*  Weight: 450gr
Standards Compliance
« CE,FCC
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DaglLab software

Main features

«  Graphical, analysis WINDOWSO based software for the DagPRO

» Fast data download from the DagPRO

« Data displayed in numeric or graphical display forms Graphical display of all
inputs

e On-line retrieval and display of data in real-time

»  Setup wizard for the DagPRO

e Define of up to 20 new sensor in the DagPRO
Read the defines sensor’s units on the logger’s display

»  Full calibration of the DaqPRO via software

e Documentation and filing

» Alarm levels on graphs

e Export and import to and from spreadsheets

* More than 30 analytical function, for professional analysis of the collected
data

System requirements
Software
§  Windows 95 or later

§ Internet Explorer 5.0 or later (you can install Internet Explorer 5 when you
install DagLab, since it ships with the product)

Hardware
§ Pentium 200MHz or higher
§ 32 MB RAM (64 MB recommended)

§ 10 MB available disk space for the DagLab application (50 MB to install the
supporting applications

Ordering Information

Part number Description

DagPRO-5300 DagPRO data logger, user manual, carrying case, AC/DC adapter
SFTDAQO01 DagLab Windows analysis software, communication cable

DT177 Weather box
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ACO029 12V Solar cell and battery
AD21203 12V AC/DC adapter
DT180 USB communication cable
To order DagPRO products and accessories:
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Appendix: Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:

DagPRO external CONNECHIONS ..........ueiiii et et e et e e e e s e atbe e e e e s anaeeeeaeeannneeee s
DagPRO'’s inputs block terminal
CONNECHING 3 WIFE PT LO0 ....iiiiiiieeiiiiiie e e st e e ettt e e e e et e e e e e satb e s satb e e e e e e satbaaeeesensataaeas rreeaeas
connecting external alarm device
DagPRO front panel
Frequency Aliasing
DagLab WINAOW JQYOUL .........oiiiiiiiiiiiiee et e e e e s st r e e e e e st e e e e e s etbaaeees haeeaesenes
Edit graph dialog ............ccccveeeen.

Setup wizard step 1 of 3
Setup wizard step 2 of 3
Setup wizard step 3 of 3
=1 E= g IR0 o PRSPPI
X-aXiS PrOPErtieS QIAlOQ .. ..cciuviiiiieeiiiiiee et e et e s e e e s s e e b e e e e e st ra e e e e e e rr e e e arareaeas
Triggering dialog
Edit notes dialog
Two-point calibration dialog .........ueeiiiiiiiiiiie e e e
Zero calibration dialog ..................

Define new sensor dialog
CommuNication SETUP QIAI0Q . .uvieieeiiiiiii e e e e e a e s
Analysis wizard — curve fit ............

Analysis wizard — averaging
ANalysis WIZzard — fFUNCHIONS ... e e aee e
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Appendix:

Simplified measurement circuits

0to 10V
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0to 24mA
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100K o J
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3 wire PT 100
80R 100uA
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NTC

Internal NTC
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AC/DC Adaptor - 15
Alarm - 47
Level - 13
Output - 14, 56
Set - 13
Setup - 55
Analysis - 69
Averaging - 73
Carve Fit - 72
Derivative - 71
Function - 74
Integral - 71
Smoothing - 69
Wizard - 71
Autoscale - 45
Averaging - 73

B

Battery - 15
Level - 56
Block Terminal - 12

Clock
Internal - 28
COM Port - 68
Comment - 15, 61
Communication - 68
Configuration - 27
Connect - 68
Connection
3 Wire PT 100 - 12
Frequency/Pulse Counter
<12
Polarity - 12
Screw Terminal - 12
To A Computer - 11
Continuous - 30, 31
Contrast - 28
Coordinates - 26, 44
Copy - 52
Counter - 12
Crop - 80
Cursor - 26, 44
Curve Fit - 70, 72

Select - 20
Table - 48
Download - 37

E

Edit
Graph - 46
Notes - 61
Enter - 19, 22
Escape - 22
Event - 14
Event Recording - 59
Excel - 52
Export - 52
External Power - 11

C

Cable - 9
Calibration - 15, 62
Channels - 11
Chart - See Table
Clear
Data - 51
Memory - 60

D

Data Map - 50

Define
Custom Sensor - 66

Delayed Start - See
Triggering

Delete - 51

Derivative - 71

Display
Control The Display - 50
Data Map - 50
Graph - 43
Meters - 49
Options - 43
Properties - 57

F

Filter - 27, 56
Format
Graph - 47
Table - 49
Frequency - 12
Functions - 74

G

Getting Started - 36
Graph - 24, 43

Icon - 22
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lllegal Sensor - 13
Import - 39

Input - 11

Integral - 71

K

Keypad - 16

O

Online
Communication - 37

Open - 38

Output - 14, 56

Regression - See Curve Fit
Requirements - 32
Run - 36, 60

L

Layout
Dadpro - 16
Daglab - 35
Load
Last Setup - 26
Notes - 61, 62
Low Pass Filter - 27, 56

M

Mains Adaptor - 15
Manual

Sampling - 30
Memory - 31

Clear - 28, 60
Menu - 21
Meter - 23, 49

P

Panel - 16
Panning - 46
Polarity - 12
Power - 11
Preset - 57
Print
Graph - 41
Taple - 42
Program
Dagpro - 53
Programming
Rules - 31
Project - 34, 39
Properties
Graph - 47
Table - 49
PT 100
3 Wire - 12
PT 100 - 12
Pulse - 12

S

Sampling Points - 30
Sampling Rate - See Rate
Save - 38
Scale - 45
Screen Contrast - 28
Scroll - 54
Sensor - 11, 12, 17
Assign To Input - 53
Calibration - 62
Custom - 66
Plug In - 17
Serial Number - 15
Setup - 18, 22, 26, 29, 53
Shut Off - 15
Slope - See Derivative
Smoothing - 69
Specifications - 86
Spreadsheet - 52
Stand Alone - 16
Start - 20, 22, 36
Stop - 21, 22, 36
System Configuration - 27

N

Noise - 28, 56
Notes - 61
Number
Format - 48, 49
Of Samples - 19, 22, 55

R

Rate - 19, 22, 29, 31, 54, 85
Recharge - 15
Recording

Data - 21, 36

Options - 37

Rate - See Rate

Start - 60

Stop - 60

Time - 19, 22, 55

T

Table - 23, 48
Temperature
Units - 28, 62
Terminal - 12
Timer Delay - 59

Toolbar
Graph - 82
Main - 81

Triggering - 58
Trim - See Crop
Troubleshooting - 84
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U

Units
Format - 48, 49
Temperature - 28

W

Wizard
Analysis - 71
Setup - 53

Y

Y-Axis - 43, 47

\Y

Value - 26, 44
View - 43

X

X-Axis - 47, 57

Z

Zoom - 26, 44
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