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Sample Project:
Data logging and data evaluation (part 1)

MSD200 Data Logger and Microsoft Excel

In this sample project, the data logging and the following evaluation using the MSD200 and
Microsoft Excel are explained in detail and presented as an example.

3 data series (2 temperature measurements and 1 air humidity measurement) are taken using
the sensors and transmitters from akYtec and are logged with the MSD200.

Afterwards, the data is transferred to Microsoft Excel 2016 and is evaluated there. The most
commonly used information in the industry is the max value, min value, average value and
standard deviation, which are calculated here.

1. Device and signal types

Table 1 Device and signal types

Device Sienal tvpe MSD200- Configuration on the
gnattyp Inerface device
4 analog inputs
(4...20 mA)

MSD200 Data logger modbus Protocol

RS485 Interface
Temperature sensor PT100 Input 1 in Measuring range:
via temperature Analog (4...20 mA) MSD200 -190...105°C

transmitter NPT1

Measuring range: 0...

Humidity and temperature Input 2 in o .
transmitter PVT100 Analog (4...20 mA) MSD200 100% for humidity
measurement
. RS2 (DEV) in . .
MV110-24.8A Analog input module MSD200 With M110 Configurator
Temperature sensor Al5 (with Measuring range:
PT1000 Analog (0...4000 ohm) | /110 54 8) -50...120°C
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1.1. Project structure

The aim of the project is to record 3 sensor readings (2 temperature readings and 1 humidity).

Note: All devices which are used here are available from akYtec GmbH. As many devices as possible
are used in this sample project to make you familiar with the different application options and to
adapt it to your requirements.

The following sketch illustrates our sample project:
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Fig. 1 Data logging with MSD200
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Fig. 2 Used interfaces at MSD200

For the first temperature measurement, the DTS125L PT100 temperature sensor is used, which is
connected to the temperature transmitter NPT1. The measured temperature is converted by the
NPT1 into an electrical signal (4...20 mA), so that the MSD200 can evaluate it.

The second temperature measurement takes place with the temperature sensor DTS125L PT1000,
which is connected via an analog input module MV110-24.8A to the MSD200 data logger via an
RS485 interface. Here, we select the possibility of the DTS125L PT1000 via an analogue input
module MV110-24.8A with 8 channels, so that in your application you are quickly able to add more
signals for larger projects.

The last measurement is the humidity measurement. This is done by PVT100 which is connected
via a 4...20 mA signal directly to an analog input of the MSD200.
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1.2. Device configuration
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To display the temperature and humidity values, the NPT1 transmitter and the MV110-24.8A
analog input module must be configured. The software is included with the devices and is also
available for download on our homepage www.akytec.de.

For configuration of the MV110-24.8A, we are using the interface converter IC4 to connect the
device to the PC. The converter can also be purchased from our company. For our selected input
5, the configuration looks like this:

ﬁ Configurator MY110-8A - no name
File Device Tree Tools Help
3 & ) | & =
LN RN IS
Description Parameter Value User
Bﬁ Coenfiguration
-0 Device parameters
[#-) Basic parameters
E Metwork parameters
-0 Input parameters
%% TC cold-junction compensation Gj-.C no data unknown
[J---E Input 1
[]---E Input 2
E]---E Input 3
[J---E Input 4
=[] Input 5
HEE, P - Dy T o -
----- v Input signa n-t Pt ) (a=0,00385) unknown
..4EC Filter time constant, s in.Fd no data unknown
-.&B¢ Sampling period, s Itrl no data unknown
--fB¢ Offset in.5H no data unknown
- 4Bc Slope in.5L no data unknown
-.4iEe Filter pass band in.FG no data unknown
..4BC Lower limit Ain unknown
-ABC Upper limit Ain.H unknown
- &Bc Decimal point dP no data unknown
Fig. 3 Configuration in MV110-24.8A
The PT1000 is selected with its measuring limits.
The MSD200 Configurator is used to configure the MSD200:
ey MSD200 configurator Current device: MSD-200 V1.51 - [m] X
File Device Language Help
™ Readall [ Saveall [ Save changes [g] Savetofile * Loadfromfile . Start/Stop @) Connection active
Charmels File Manager View data Settings Analog inputs  Memory card synchronization RS1(PC) settings
Read Apply Default COM port: | COM12 ot
RS-232(8)  Modem ()
T query [T Log.. Channel Protocol Ad... Timeout Dec... Cras.. Threshold Mod... Regste... Groupn... Addressle... HASH -
Fo = PTI00TL Input 1 15 1000 2 OFF 0000000 3 (w0000 0 8 bits 00000 N;::’:‘;r:f‘ﬁgﬂﬁ"”
Moz ~ PTI000T2  Modbus RTU 16 1000 2 OFF  0.000000 3 00 1C 0 8 bits 0x0000 -
o3 ~ PVT100 Luft Input 2 16 1000 2 OFF  0.000000 3 0x0000 0 8 bits 0x0000 9600 -
Cos I Chamnel 4 Modbus RTU 16 1000 1 OFF | 0.000000 3 00000 0 8 bits 00000 Device address:
Cos r Channel 5 Modbus RTU 16 1000 0 OFF  0.000000 3 0x0000 0 8bits 0x0000 | 16 |
oe r Channel & Modbus RTU 16 1000 0 OFF | 0.000000 3 0x0000 0 8bits 0x0000 Response delay (ns):
o7 r Channel 7 Modbus RTU 16 1000 0 OFF 0.000000 3 00000 ] 8 bits 00000 -
Cos ml Channel & Modbus RTU 16 1000 0 OFF 0.000000 3 030000 0 8 bits 00000 !
Cos r Channel 9 Modbus RTU 6 1000 ] OFF  0.000000 3 00000 0 8 bits 0x0000 nead i
Cwo | Chamnel 10 Modbus RTU 6 1000 ] OFF  0.000000 3 00000 0 8 bits 0x0000
i | Chamnel 11 Modbus RTU 6 1000 ] OFF  0.000000 3 0x0000 0 8 bits 0x0000 Default
iz | Channel 12 Modbus RTU 6 1000 ] OFF  0.000000 3 0x0000 0 8 bits 0x0000
s r Channel 13 Modbus RTU 16 1000 0 OFF | 0.000000 3 0x0000 0 8 bits 0000 ST
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Fig. 4

Configuration of the individual channels
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Switch on the application by setting 24 VDC and moving the MSD200 FACT switch to ‘ON’ and
connect the MSD200 to your PC via an USB cable. The corresponding ‘COM port’ in the upper right
corner of the window is entered and the connection is started so that the green lamp lights up in
‘Connection active’. In the first 3 channels the settings for the temperature measurements and the
humidity measurement are taken as in the picture above.

Channel 1 will log the temperature measurement via the DTS125L PT100 sensor, channel 2 will log
the second temperature measurement via the DTS125L PT1000 sensor with the MV110-24.8A and
channel 3 will log the measurement of the humidity via the PVT100 sensor.

The second temperature measurement via the analog input module MV110-24.8A is transmitted
as a Modbus signal to the MSD200 data logger. For this, it is still necessary to specify the
respective register to which the MSD200 should access from the input module. In our example this
register is ‘0x001C’. To accept the entered values, confirm with ‘Save changes’ and ‘Apply’.

For the sensors and transmitters that are plugged directly into the analog inputs of the MSD200
(here INPUT 1 and INPUT 2), the respective measuring ranges of the sensors must be entered
under ‘Analog inputs’:

e MSD200 configurator Cumrent device: MSD-200 V1.51
File Device Language Help
® Read all [ Save all L'T.LI Save changes I.lELl Savetofile ™ Load from file (= Start / Stop Connection active

Channiels File Manager View data Setfings ANS0Q Inputs  Memory card synchronization

No. Range Filter Min, physical value Max. physical value
1 4-20 mA 100 -150.000000 105. 000000
2 420 mA 100 0.000000 100, 000000
3 4-20 mA 100 0.000000 0.000000
4 4-20 ma, 100 0.000000 0, 000000
Read Apply Default Adust

Fig. 5 Configuration of the analog inputs

Table 1 on page 1 shows the respective measuring ranges of the DTS125L PT100 and the PVT100
as well as their operating instructions. Confirm here also with ‘Save changes’ as well as ‘Apply’.

Please make sure that under ‘Settings’ the MSD200 data logger works as a Master (see Figure 7).
Select in ‘Mode’ the setting ‘Master’. In this mode, the MSD200 can poll data from all other
connected slaves (up to 64 channels) in a Modbus network. In our example we only have one
slave, the analog input module MV10-24.8A with the DTS125L PT1000 sensor. The MSD200 data
logger queries the temperature data from the previously mentioned register ‘Ox001C’ of the
MV110-24.8A.
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Fig. 6 Functioning Master and Slave

£, MSD200 configurator Current device: MSD-200 V1.51

RS2 settings (Devices)

Baud rate | 9500 ot
Stop bits | 1 v
Parity | none o

Mode |Master ~
Digital signature
Digital signature OFF W
o | B
Confirm key: | ‘
Save to
Generate Save to file MED200

Commen settings Scheduled logging

Query cyde (ms) | 1000 (®) Continuously

Overflow behaviour | Stop logging Time span 1:
[pisable errer logging Time span 2:
Time span 3:
[ Automatic Master/Spy switch Time span 4:
Read
Time registration column name
‘ Time | Apply
Default

Date and time settings

Clock correction (s/10 days) l:l

Show Real Time Clock

Synchronize with PC

Save date and time

Last start cause: Hardware reset, powered on.  Last network error: 0.
set,

Memory signature: 0x5105843E36DAF663020E07B8A 75B8E 5F 77267 7/B526080764508F 2CF 19E331A68.

- [m] X
File Device Language Help
™ Readall [ Saveall [ Save changes [ Savetofile ™ Load fromfile (% Start/Stop @ Connection active
Channels File Manager Viewdata Settings Analoginputs Memory card synchronization RS1(PC) settings
COM port: |COM12 v

RS-232 (@) Modem ()

Network configuration
Baud rate:

9600 v
Device address:

Response delay {(ms):

Default
Scan by speed
Network statistics
Packages: 1171
Errors: 0 (0.00%)

Communication port:
COM12 (RS-232/USE)
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Fig. 7 Settings for MSD200 as a Master
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Now you can start logging the data by switching the ‘ARCH’ switch to ‘ON’.

Under the item ‘View data’ you can see the recorded real-time values. Under ‘Polling cycle’ you set
the interval, in which the MSD200 polls the individual sensors according to their real-time values.

2 MSD200 configurator Current device: MSD-200 V1.51 — m} *
File Device Language Help
[ Read all [ Save all [ Save changes [ Savetofile 1® Load from file (2 Start/ Stop Connection active

Channels File Manager View data  Settings  Analoginputs  Memory card synchronization RS1 (PC) settings

COM port: | COM12
Polling cycle (rns) Apply por ~

Rs-232 (@) Modem (O

Mo,  Walue No. Value No, Value No. Value Network configuration
1 20.476669 2 20142502 3 4192506 4 Channel is off Eaiais
5 Channel is off 3 Channel is off 7 Channel is off 8 Channel is off S600 -
9 Channel is off 10 Channel is off 11 Channel is off 12 Channel is off baleciv=s
13 Channel is off 14 Channelis off 15 Channelis off 16 Channelis off
17 Channel is off 18 Channelis off 19 Channel is off 20 Channelis off Response delay (ms):
21 cChannel is off 22 Channelis off 23 Channel is off 24 Channel is off t
25  Channelis off 26 Channel is off 27 Channel is off 28 Channel is off Read Apply
29 Channel is off 30 Channel is off 31 Channel is off 32 Channelis off e
33 Channelis off 34 Channelis off 35  Channel is off 36  Channel is off
37  Channelis off 38 Channelis off 38 Channel is off 40 Channel is off Scan by speed
41 Channel is off 42 Channelis off 43 Channel is off 44 Channel is off Network statistics
45 Channel is off 46 Channel is off 47 Channel is off 48 Channel is off :ﬁ‘g‘r‘:?%s :[Ug.sﬂé%)
49 Channel is off 50  Channel is off 51  Channel is off 52 Channel is off
Communication port:
53  Channelis off 54  Channelis off 55  Channelis off 56  Channelis off COM12 (RS-232/USE)
57  Channelis off 58  Channel is off 59  Channel is off 60 Channel is off
61  Channel is off 62  Channelis off 63 Channel is off 64 Channel is off

Last start cause: Hardware reset, powered on.  Last network error: 0. Memory signature: 0x5105843E36DAF663D 20E07B8A 75BBESF 7726 778526D80764508F 2CF 19E331A68. Status flag: not
set.

Fig. 8 View Data — Monitoring of real-time values

This is only for real-time viewing.

In addition, the measured values are stored on the SD card. To transfer them to your computer
and to have them displayed, click on the button ‘File Manager’ above. In the left window, you can
select a location in which to save your CSV or Excel file. In the right window you can find your
current measured value series after pressing the ‘Refresh button’. Select it with a left mouse click
and press the button ‘Copy’. This file now also appears in your previously selected location.
Figures 9 to 11 show this process again.

By reselecting your file in the right window and clicking the "Refresh" button, you can update your
logged value data.
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27, MSD200 configurator  Current device: MSD-200 V1,51
File Device Language Help

™ Read all E‘ Save all E‘ Save changes E‘ Savetofile ™ Loadfrom file (2 Start/ Stop . Connection active

Channels File Manager view data Settings  Analog inputs  Memory card synchronization

2 Refresh ) Copy [ Delete

EC 2D D OF @06 27 ‘
504 214 040 Kbytes of 534 470 524 kbytes free 245 222 Kbytes of 245 708 Kbytes free
Z:'Produkte_Technisches\Support\Felis\Praktikumsaufgaben', WMSD-20042018_02Y
Name Extension  Size Created Mame Extension  Size Created
=7 .. 31.01.2015 15:22:25 =7 .. 05.02.2018 13:260:32
7 Beispielprojekt MSD200D... 31.01.2018 15:22:25

Fig. 9 File Manager — Main settings

L?‘; M5D200 configurator  Current device: MSD-200 V1.51

File Device Language Help

™ Read all H Save all H Save changes E' Savetofile ™ Load fromfile (= Start/ Stop . Connection active

Channels File Manager  view data  Settings  Analoginputs  Memary card synchronization

2 Refresh [ Copy [“% Delete

EC 2D gF OF @6 27 ‘

b04 213 992 Kbytes of 584 470 524 Kbytes free 245 246 Kbytes of 245 708 Kbytes free
[ \Produkte_Technisches\Support!Felis\Praktikumsaufgaben’ \WMSD-20012018_02Y
MName Extension  Size Created Mame Extension  Size Created
= .. 31.01.2018 15:22:25 05.02.2018 13:26:32
. Beispielprojekt MSD200D... 31.01.2018 15:22:25 3

03 18 1 04

Fig. 10 File Manager - current measurement appears by pushing ‘Refresh’

20, MSD200 configurator Current device: MSD-200 V1,51
File Device Language Help

™ Read all E‘ Save all H Save changes E‘ Saveto file ™ Load from file (= Start/ Stop . Connection active

Channels File Manager  yiew data  Settings  Analog inputs  Memory card synchronization
2 Refresh | Copy [# Delete

Cc Eo Bt Br §c 2z ‘

504 213 944 Kbytes of 584 470 524 Kbytes free 245 246 Kbytes of 245 708 Kbytes free
Z:'Produkte_Technisches\Support\Felis\Praktikumsaufgaben), WWMSD-20042018_02Y

Mame Extension  Size Created Name Extension  Size Created
= . 31.01.2018 15:22:25 = .. 05.02,2018 13:26:32
7 Beispielprojekt MSD200 D, .. 31.01.2018 15:22:25 o] 2018_02_08

2018 02 08 csv 2408 03.02.2018 09:30:51

3

Fig. 11 File Manager - CSV file appears in the storage location
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