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1.Introduction

The CMS service programme is used to operate and service the gas analyser. It
enables the user to reach the settings of the device, look through and store the current

results.

It makes it possible for the user to proceed the process of the calibration, see

interior parameters of the device and to diagnose the correct action of the device.
1.1. The installation of the programme

To begin the installation process it is necessary to start the setup_CMS7.exe

file and then to follow the instruction which will appear on the screen.
1.2. Starting up the programme
When starting the programme up the user should turn the analyser

on and connect it to the computer with use of the communication cable. After the CMS

programme has been started the following screen will appear:
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il Service Software, CMS =[S

File Module calibration Screens Results Fuels Flash EE  Debug  About...

CMS Slots:
0 CPU v 20,3

L ]

=== e

D AR DD
.—‘!:':

—
2

Recognize modules |

Software for
madur internal
use onlylll

[19200,M4,8,1: COM2

The access to all the programme’s options is available from the Main menu bar.

Below the Main menu bar, on the left-hand side, there is a panel, on which all the

detected elements of the analyser are marked (CMS slots), and the Recognize module key

responsible for establishing the connection is situated. In the remaining field

the windows used for operating the analyser appear.

1.3. Connection with the analyser

Establishing the connection with the analyser is carried out after the appropriate

port has been selected in the programme’s options (Menu > File > Options) and the

Recognize module key on the programme’s left panel has been pressed.

After the successful connection process the programme will detect and show

the modules available in a particular device and will display the list of sensors on the left

panel.
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CMS slots:
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Recognize modules

Switching between the analysers (and the available sensors) is carried
out by choosing different positions from the list. Marking any of the sensors (or the CPU

board) relates all the programme’s actions to the chosen element of the analyser.

While establishing the connection with the analyser the programme might display

the following message:

Data transmission . x|

' "-'., Mo answer received. ..
L

This means the connection process has not been completed successfully, which
might have been caused by the inappropriate setting of the serial port in the programme

(Menu > File > Options) or by a damaged or improper communication cable.
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1.4. File menu- the programme settings

Setkings

Service mode

Quit ChriH+Q
> Settings - enables the user to set the parameters of the CMS
programme
> Service mode - after the password has been entered the programme

switches to the service mode

2> Quit - exits the programme

1.4.1. Port - the port settings

The setting enables the user to choose the serial port to which the analyser is

connected.

Part |Language| Heu:u:uru:lingl

— Available COM ports;

COM part: ||:|:|h.-|‘| vI

Cloze |

1.4.2. Language - language settings

The programme is available in several language versions.
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Port  Language I Fecarding I

— fvailable Languages

Language: IEninsh - I

Cloze |

1.4.3.Data logger — saving the results

— Dizk zavings

Readouts period: |1 ZEC
Stare after: |2|:| Readouts

Fecord file

M:AProductyyBA\Photontphaton.csv . Change |

ok | LCloze

The options:

2 Readouts period - the length of the interval between the following readouts

of the current measurement results

> Store after - the amount of readings after which the storing process
proceeds
2 Record file - the name and the path to the file used for storing the results
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1.5.Module Calibration menu

The calibration options are the most widely extended module of the programme

and they depend on the chosen sensor.
The particular calibrations are described precisely in the chapter Calibration.

After selecting the CPU board on the left panel & pressing the Module calibration option

from the main menu the following window will be displayed.

i, Dperating settings x|

— Senial Mumber MO i MO
CPU serial number I 00000000 |7 I 95 =
— Cycle Times

Measurements
Remaining: 9 min

Current state
Full cycle time [h] |5 j [1h..24h] 1
Purging time [mirn] I'IE 'I [5-10-15min] O

Meazurament [min] |1EEI 'I [15mit.. 240min] { HeadOuts Restart |

01 2 3 4 5 B T EIE EII 'IIEI 1|1 'IIE 'I|3 1|4 'IIE 'IIE 'II? 'IIE! 1IEI EIEI 2|1 2|2 2|3 24

Save | Refrezh Cloze

Using the Operatings settings, some CPU settings can be done. The setting s are

divided into few frames.

a) Frame Serial Number contains serial number of the CPU board. The user has

no possibility to change this setting.

b) Frame NO in Nox enables setting of NO in NOx contents in percent. The

parameter serves for calculating NOx contents from measured NO contents.

c) Frame Cycle Times contains information concerning the operating cycle of the CMS unit. The

following settings can be done:

2 Time of full operating cycle (Full cycle time), which can be set in range from
1h to 24h, with step of 1h,



CMS-7 Service Programme Manual www.madur.com
2 Time of ventilation (Purging time) i.e. time for zeroing sensors, which can be

set in range from Smin to 15min with step of Smin,

2 Time of the measure phase (Measurement), which can be set in range from
15min to 4h. The Measurement time can have following values (15/30/45min
1/1.5/2/3/4h).

A separate color is used for each phase of working cycle. The strip at the bottom of

frame presents single operating cycle of the unit.

1 2 3 4 5 6 T ? !? 'IIEI 1|‘I 'IIE 1|3 'II4 'IIE 'IIE 'II? 1IE 'IIEI 2IEI 2|1 2|2 2|3 24

Cu. Positior]

The whole strip length is equal to maksimum cycle length i.e. 24 hours. Separate
phases of operating cycle are shown with their own colours. The marker Curr. Position

points the current moment within the operating cycle.

Each cycle starts with Ventilation phase which is followed by Measurement
phase. After Measurement phase the unit goes to Standby phase in which it stays until
the next cycle begins. Time of Standby phase cannot be set by user - its length is a

difference between the Full cycle time and ventilation+measurement phases.

— Cycle Times
. i Current gtate
Full cpcle time [h] 3 g [h.24h] L] Before Standby
Purgitg time [mir] Iﬂ [5-10-15min] I Remaining: § min

Measurement [min] |1BEI "’I [15min..240min] { HeadOuts ¢ Festart |

o1 2 3 4 5 6 7 ? !? 'IIEI 1|‘I 'IIE 1|3 'II4 'I|5 'IIE 1|? 'IIB 'IIEI 2IEI 2|1 2|2 2|3 24

Effective meazurement time was thorten. How equals: 165 min

If the length of ventilation + measurement phases is longer than Full cycle time
then the Measurement phase will be shorten. If the length of ventilation +

measurement phases is shorter than Full cycle time then after Measurement phase
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the standby phase will take place.
Additionally following buttons are placed within the frame:
> Stop/ReadOuts enables / disables continuous readings of unit status,
2 Restart — restarts the unit operating cycle (beginning with ventilation phase),

d) Frame Current state shows the current phase of the CMS unit and time

remining to the end of this phase. Following communicates are possible:
2 Purging phase,

2> Measurement phase.

2 Before Standby phase, with fixed Smin length (user cannot change this phase

length). This phase is a part of standby phase, the only difference is that pump

continues working,
2 Standby phase,
There are also some buttons on the form:
2 Save - saves current settings to CPU board,
2 Refresh reads all settings from the device and refills the form ,

2 Close — closes the form

10
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1.6. Screens menu - result screens definition

-'ﬁ Result Screens Definition x|
Screen 1 | Screengl Screenﬁl Screenﬂl
— Screen
Column left: Column right:
1 IStatus j IStatus j
2 | ] | =
3 ooz R EERE |
4| | [40Prestbs | [
5 [rcoz =l =l
£ I j |41 Tamb j Clear thiz
7 |3|:E| j |42 Tgas j sereeh
8 | ] | =
g [4nD =] [53Lam =l Defaul
10 | =] J4asL |
Bead f
1 IENDH j I j _aenaal_l,lzr'zrm
12 | =] [5rETA =l
13 [7s02 =] [s2ETA ~] S
14| ] | =
Cloze

With the help of the results screen window one may define the results which are to
be shown on particular screens on the device display. It is possible to display the results
on four screens - each of them made up by two columns consisting of up to 14 positions

each, in the configuration defined by the user.

It allows the user to adjust the device to the needs of the measurement which is
being carried out by observing the selected results on one screen avoiding useless

switching between different results screen.

No change in the window will influence the device settings unless the current

setting is sent to the device with use of the Send to analyser key.

Attention!

11
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Setting the status line is available only in the first upper line.
The particular defined by the user configuration of the positions on the results

screen can be stored on the hard disk of the computer until it is read and used

again (with use of the Save and Open file keys).
1.7. Fuels menu

The opening of the Fuels DataBase might be preceded by the appearance of the

following note:

PCGA12plus |

' Some analvzer fuels are different than thoze from databazel
[} Save fuels to analyzer memaorny!

After confirmation the Fuels Database will be displayed.

I Fuels DataBase o] x|
Fuel Ho | Hame | CO2max | HY | a ‘ B | Alpha | O2ref | Vss ‘ vair | Eta bonus | Gaseous
Fuel # 8 | | % |mum3mikal | | % | ma | omz || w §
Name  [Fuel3 0 Light il 154 427 05 007 52 3 10,53 12 oo
C02max [ 77 % 1 Matursl gas 17 =9 03 00 32 3 856 9,54 [
2 Townges 131 161 03 oM 32 3 351 34 0 -
HY f 33 Mg 3 Coke-ovengas 102 174 028 011 2 3 386 428 -
A1 coeff, I 0,37 4 Licquid gars 14 93,2 042 0,08 32 3 22,3 24,38 o1
R [ —) 5 Bio-diess 157 415 04587 008 52 3 1044 1118 oo
Eoetl - 6 Fuel 12 0 a5 0 0 3 8 a -1
Alpha | 3200 % 7 Fuel2 15 005 i i 3 & 3 oo
e e 5 Fusl3 17 359 037 003 3200 3 10 3 10
9 | Fusl4 15 0 05 o i 3 & 3 oo
iz | 10 m3 11 |Fuels 15 i 05 o i 3 3 3 oo
Yair [ 3 m 181 Fuels 65403 65407 55535 49013 E5407 2 ABTET ES1 4T 2550
B T Bt =« 255 Empty 12 i i ] sz 3 10 10 [}
7| Gasenus fiel
Edit

r— Uzer fuels from analyzer memory

Fuel#s [ 255 [Empy | | Changs|
Fuel#7 [ 7 [Fuele | Changs|
Fud#e  [255 [Empty Change|
Fuel#a [256 [Empp Change|

Hote: fuel #255 will not be seen in analyzer

Sendta
analyzer

Bead from

Add new fuel
analyzer

Delete fuells] Show/Hide Calumns

LClose |

The Fuels DataBase can hold up to 256 positions. Each fuel has its individual

number Fuel #. The fuel number cannot be edited. The standard fuels are numbered 0-9.

12
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These are:
0 Light oil
1 Natural gas
2 Town gas
3 Coke-oven gas
4 Liquid gas
S Extra light oil
6 Pit-coal 31.5
7 Pit-coal 30.3
8 Charcoal
9 * Test fuel *

The fuel number 255 is the so-called “empty fuel” - it will not be seen in

the analyser . The parameters of the standard fuels cannot be edited:

Standard fuel |

! "_l., This fuel cannaot be changed
L

All the other fuels (numbered 10-254) can be defined by the client. The analyser
has six programmed standard fuels and the memory holding up to 4 additional fuels
defined by the user. The Fuels DataBase window makes it possible for the user to define

the new fuels and send their parameters to the analyser when needed.

The Fuels DataBase window elements:

13
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Fuel Ho [ Hame CO2max HY A B Alpha O2ref Vzes Vair( FEta bonus
0 Light ol 154 427 05 o.or 52 3 10,53 11,2 0

1 Matural gas 11,7 358 0357 0,09 32 3 g 56 954 0

2 Towwn gas 131 16,1 0,35 0,11 32 3 351 349 0

3 Coke-oven gas 10,2 17 4 029 0,11 32 3 3,86 425 0
I L1 cias 14 0420 005] 3l 223 0
5 Bio-diesel 15,7 418 04567 0,05 52 3 10,44 11,15 0

& Fuel 12 0 05 0 0 3 g g 0

7 Fuel2 15 0 05 0 0 3 g g 0

g Fuels 11,7 g 037 0,09 3200 3 10 9 1

9 Fueld 15 a 05 0 a 3 8 8 0

11 Fuels 15 0 05 0 0 3 g g 0

191 |Fuel E3240.3 E540,7 B5535) 49019 E2407 2 457 &Y 631,47 255
255 Empty 12 0 0 0 52 3 10 10 0

The above table contains the fuels parameters.

Fuel &
M arme

CO2max
H

A7 coeff.
B coeff.
Alpha
OZref

Was
W air

Light ail

Fuel ETA bonus

[T Gasenusfue!

Edit

15.4
427 Mlikg

10,53
1.2

LRI

"

i

0.07

E = e
J T oo

-

r'
1,

Fuel #E
Fuel #7
Fuel #3
Fuel #3

— U=zer fuels fram analyzer memaory

[ 6 [Fuel

Change

7 |Fuelz

Change

Change

|
|9 [Fusi4
[ 11 [Fues

Change

]

The table with the chosen fuel

parameters.

The E it button

enables the user to edit the parameter

values.

The numbers and the names of
the fuels saved in the analyser’s
memory. Each of the fuels is
highlighted with different colour.
Accordingly, the lines containing the

data of the particular fuel in the fuels

parameters table is of the same colour.

Pressing the _Change | key will replace

14
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the appropriate fuel with the one
currently indicated in the fuels

parameters table.

Send to
. I
Pressing the it key sends the chosen fuel parameters to the analyser’s

memory.

Bead from

I
The T2 key imports the user’s fuel parameters from the analyser.

1.8. Results menu

ak Results readouts x|
tain channel  Mommalized Reference Gas result
channel
Cco2? I-B3BBEI]E | | 100000 v | 0 ppm
CHA4 |-33aasua | | 100000 | 0 ppm
co | -83ssc0s | 83886070 | — VY |7u ppm
NO I T I - I Uy T Pppm
S02 |-33sssus IBBBEED?D | — uV | 0 ppm

— Temperatures & initial heating data

I | T Tamb I 28.0 °C Tint I Bd43 C
Delta I 006 °C T prim I 007 °C Target I 35,55 o
Heater I—EIE

Toaz

[T Reszults starage Cloze

In the Results readouts window the current measurement results from the ducts

(sensors) available in the particular device are displayed:

15
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>

Main channel
Normalised
Reference channel
duct

Gas result

and the temperatures are shown:

>

v Vv vV

>

Tgas
been

Tamb

Tint -
Delta

Tprim

Target

Heater

www.madur.com

- the level of the signal in the gas duct
- the level of the signal after normalization

- the level of the signal in the reference

- the content of the gas given in ppm

- the gas temperature (after the probe has
connected)

- the ambient temperature (after the probe
has been

connected)

the interior temperature

- the temperature increase

- the three-minute temperature increase

- the heating temperature (the target
temperature)

- the heating level is given

Results storage — this marker is used for storing the information from the current

window on the hard disk in the Recording.csv file in the programme directory. The

storing process is carried out every two seconds.

16
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1.9. Menu: Flash EE - memory contents readouts

=101 %

2-1: ERZE8 1- 2 Fead from module
3 & 255

+3 B3 2 IER Fead from file

4 28R
Unsigned 4: 4294967048 barz o 2
Signed 4: 4236578440
Cloze

Fott Mame DTAT[DTAZ(DTAI|DTAL]| -
0 ArTime 0g ¢

1 CalDate 1C | 80 | FF | FF

2 Wwhk_EE FF | FF | FF | FF

K] SenalMo 01 oo oo 0o

4 FF | FF | FF | FF

] "irgin 55 | FF | FF | FF

B d2 | 00 | BE | OB

7 oo | C4 09

B aF | 02 | B4 OC

g oooooo | E4 0 09

10 d2 | 00 | BB OB lI

www.madur.com

For controlling and servicing purposes there is a possibility of reading the content

of the device’s memory and storing it in the binary file on the computer’s disk (the

FlashEE.bin in the current programme’s directory).

17
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1.10. About... menu - information on the programme

x|

Service Software v. 2.03. madur 2007

Operates with the following modules:

CPU

Senztult

SenzlR & SenzlR2ch
SenzTemp

SenzElch

For madur internal use onlyl

The window informing about the number of the programme version.

2.Calibration

The calibration settings are designed only for the qualified service. Madur

does not recommend making any changes to these settings.

The calibration of the device is limited only to the basic settings. All other changes

should be carried out with the help of qualified staff.

18
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2.1. IR sensors calibration
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ok Module SensIR /Sensir Zch - gas calibration & main settings - |EI|5|
— Multipoint calibration — Meazurements
: AYRTime
Reference gas Signal
% WIChT)  W(ChZ) Cht I WA= I 0.00% [ 255
| o — [ Capture | Mo, [ 8 341 547 W A= a
r | 0 | ______ | ______ Capture I Che I 0w A= 0 I 255 s
il o[ [ — Captire | Temp | | 700 °C | 255
r I 0 I ______ I ______ Capture | NIC calibration | Change I
------------ JpLITE —eraing —aenszarl lype [measured gas
- i Capt Zermi 5 [ d gas]
| i [ — Capture ||| ZeoSkhift CH4 Chore s |
mfl| i — - Copue ||| | 200 ppm (130,5ppm]
—Sensal range
r | oy | Captire ||| 7ag gas Range | 100%
il of | Coaprire ||| [32768) % | Ghenge | |1 popeprn 4000
------------ ApLUE EMaYe 280 £raing Chanae
I i Capt R Zeroi g
ol -
1 I I “Captune || o sion fo CH4 (502 5. only)— - Divider/Rounder/DF—————
I Divid I 100
1 Enter hypothetical data 65535 ﬂl MISET
_ ppm 4 102CH4 Fiaunder | 5
" Linear approx. Read cal. Read :
* Mon-linear approx. paints factom _Ilwr coz Rounderl I 10
il Change |
Chart | CALBRATE | DP [ 2
A10xCO2 =
it Uit %
- Senal no — Correction for 02 (MO 5. only)
: Change |
| 05090416 Change | I™ Results storage 65535 Change | -
A cl
Module software version: 13.0 BRI Ml L =0 |

The procedure of the IR sensor calibration

Attention!

If the process of the calibration is to be carried out properly the calibration

points should cover the whole measurement range.

The calibration of the CMS-7 analyser is about generating the calibration curve
used for evaluating the measurement results with the help of the signals received from

the sensors.

If the calibration is to proceed, standard gases have to be supplied to the device

and the particular signal from the measurement converter have to be matched with the

19



CMS-7 Service Programme Manual www.madur.com

appropriate gas concentration (Capture) in the Multipoint calibration box.

Before the signal level can be "captured" it is advisable to wait until
the measurement has stabilized. This will be signalised by the delta value from the Chl

channel displayed on the right-hand side of the Measurements box.

The delta value should oscillate around zero and its oscillations should not exceed

the values given in the table below:

Calibrated gas Delta value
CO, NO <10
SO, <15-20
CO, <50

The device should be supplied with clean carrier gas, for which the first point of
the curve is defined (it can be seen that the field used for filling in the gas level the first

line is inactive and shows O value).

The person carrying out the calibration process can define the level with

the Capture key remembering to check the oscillation of the signal level delta.
The following points of the curve are defined in the similar way.

The device should be supplied with the model gas and the value should be filled in

the left column.

V| 20 | @eaos [ 100000

The case shown above concerns the gas with the concentration of 20ppm ascribed

to the signal level of 98905.

The signal in the reference channel does not depend on the gas concentration and

should not change significantly during the calibration process.

The calibration curve will be generated on the basis of all the points defined

in the same way.

V| 20 | seaos [ 100000

20
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Attention!

The bigger the number of the defined points gets the more precise

the measurements carried out with the help of the analyser are.

After the calibration points have been defined it is necessary to hold
the measurements with use of the Stop key. At that point the other keys in the window
will be activated. Storing the calibration points and generation of the calibration curve

follows pressing the CALIBRATE key.

After the measurement has been stopped it is possible for the user to access

the following options:
CALIBRATE -storing the calibration curve in the analyser
Chart -the window displaying the calibration curve

Enter hypothetical data - entering the hypothetical calibration points (deletes the

calibration data)

Read cal. points -the readout of the points from the device (deletes the
calibration data)

Read factory -the readout of the factory curve (deletes the calibration
data)

21
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The programme will start the process of generating the calibration curve and then

it will display the curve’s appearance in the chart window (which can be also accessed
with the help of the Chart key).

% SensIR module multipoint gas calibration chart

_ i I
2710 2005

Calibration curve

300000

i

250000 1 —"""f

200000 /

1:30000

Sigral [Lkiolts]

100000
0000
0 1000 2000 3000 4000 S000
[kpm]
— From EEPROM - active curve From EEPROM - Factory curve Currently calculated curve
= v Line — [ Line
= I+ Calibration paints = Iv Calibration points Cllese

After the chart has been displayed, a note asking for confirmation of the decision

to save the data in the device memory will appear, after confirmation the calibration data
will be changed.

22
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2.2. Calibration of the electrochemical cells

www.madur.com

&% Module SensMulti calibration & main settings

—Results — Chanmnel
ulf Result AVRTime || Active

0. THCO |-8 388575 B1471 uy - T I Bz r

1. PTCO | 838859 2063,7 ohm T [ I

2 PTC1 | 8333605 20868 ohm —*C I 5 s I~

3. Press -2428 6.2 P | 5 s ¥

4, APress | 1363 249 985.0 hPa I B g ¥

5 02 | 46 | 10.88 % | 5 g ¥

E Tax0 I 1 I 0 ppm I 3

7. Towl | i I 0 ppm I 5 s I

8 Ubat | - B07 502 | 6905 iy | s I

3 Tt (8386493 | 38270 obm | - [ 24 7
Chanae |

Ref Signal u¥
| 1229 w [ 501003
5003 ohm £3 553
BO0.& chm 75 468
15120 Fa | 593715
9950 hPa | 1406140
10100 hPa | 1470526
+1 5hF'a|
| 20z | 50
20.95%
mppm [ 838 e07
[ 8388607
| 27580 ppm 1
8 304 607

| 32767 my | 8388607

| 2389 obm [ 510323

— References £ calibration / zeroing

o x|
Fero uy

Calibrate” - 33| Zem I Hemovel

[Calibrate 12| Zemol | (Bemave

[Calibrate 3| Zero, | Hemove

Calibrate 26135 Zem I Hemovel

[Calibrate 0| Zerg I Hemovel

[Calibrate

Calibrate” B27 e I Hemovel

Caliblatell - 3| Zem I Hemovel

Influence of Tax0 on Toxl

Calibrate” -4 e I Hemovel

Influence of Toxl on Tox2

Caliblatell -8611 Zem I Hemovel

Caliblate” 115 Zen I Hemovel

— Tax0 channels settings Serial Mo
Gas ZeroShift Corection for 502 Correction for MO Serial Mo figload I
[ppr] [pprn1000ppm] [pprn1000ppm] Sto |
[00000000 £
6| | 0 | 0 | 0 Charge | o S
7 I — I 0 I 0 I 0 Charge | Change | Factary Factory
I LlfsE 1

Module software version: 17.1

The procedure of calibration of the electrochemical cells

The calibration of electrochemical cells is about defining two points assigned to a

particular signal level for the zeroed channel:

> Zero uV
> Ref

v v v v v Y

- the zero level (the lowest signal level)

- the model signal level

In the Results box there are the following channels:

THCO
PTCO
PTC1
Press
APress
02
ToxO0

- the thermocouple, uV

- the thermocouple, the thermistor

- PT500
- the differential pressure
- the ambient pressure

- the oxygen sensor

- the additional sensor channel

23
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2> Toxl1 - the additional sensor channel
> Ubat - the supply voltage
2 Tint - the interior temperature

The type of the installed Tox0O and Tox1 sensors is defined in the Tox0/ 1 channels

settings box in the column Gas.

For example, the calibration of the oxygen sensor requires an oxygen-free gas to be
supplied (for instance CO) and the Zero uV signal level to be captured with use of the

Zero key.

And then defining the other point — for the standard oxygen concentration 20,95%
- with use of the Calibrate key.

Attention!

During the calibration of the electrochemical sensor it is necessary
to remember to stabilize the sensors (oscillations of the sensors should
be minimum).

2.3.Analogue outputs

To configure the analogue outputs select the AnaOut option from the left bar and

choose Module Calibration from the Main menu. The following screen will appear.
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| Analogue outputs settings il
— User zettings —When ventilation — Dutput 10
Saource [~ Goto minimum
1 rFe
5Co - [ Go to maximum I 3939 J St DAC I
™ Keeplast measured j
I~ 4.20ma ¥ Cortinue measurement
IEI,D max of range —When eror |3232 Capture | 20mdb, zet
) [~ Goto minimum
IEI,D min of range ¥ Go to masimum £32 Capture | 4, zet
I iz ] 13 'l I5
0. 20, 0. 20, 0. 20, 0. 20, 0. 20ms 0. 20md, 020, 020,
Source: SCo Source: -0FF- Source: 02 Source: 02 Saource: 02 Source: 02 Source: 02 Source: 02
e 0.0 % ka0 - b aw: 0,00 % b 2w 0,00 % bdaw: 0,00 % hax: 0,00 %% bax: 0,00 % b ax: 0,00 %
Mir: 0,0 % bir: O - Mir: 0,00 % i 0,00 % Fin: 0,00 % Mir: 0,00 % Mir: 0,00 % Mir: 0,00 =
— User settings —When ventilation — Output LD
Source [ Go to minimum
02 - [T Go to maximum I 3356 j Set DAL I
™ Keeplast measured j
I~ 0.5 W Continue measLremet
IEI,DEI max of range —When error |3358 Capture | 100 set
) v Go to minimum
IEI,DEI mir of range ™ Go to masimum IF"‘H Capture | 2 zet
L w | w ] w2 ] ws | us | us
010 010 0.0 010 010 010 00 010
Source; 02 Source; 02 Source; 02 Source; 02 Source; 02 Source; 02 Source; 02 Source; 02
Max: 0,00 % Fax: 0,00 % Max: 0,00 % Max: 0,00 % Mz 0,00 % fax: 0,00 % Pz 0,00 % b2 0,00 %
Fin: 0,00 % Mir: 0,00 % Min: 0,00 % Min: 0,00 % Mir: 0,00 % Mir: 0,00 % i 0,00 = i 0,00 %
Save Refresh v Locked for Trin LCloze |

It allows to configure each analogue output's behavior. There are 16 analogue

outputs — 8 current (I0..I7), grouped in tabs at the top, and 8 voltage ones (U0..U7),

grouped in tabs at the bottom. Below the each output's name current settings are

displayed. To configure a specific output select it's tab. Settings for each tab look the

same, and are displayed above. Information about current settings of each output are

listed below it's name and contains:

2 range

assigned signal

User Settings section

signal's level assigned to maximum of output's range

signal's level assigned to minimum of output's range
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—User zettings
Source

o2 =]
|2'I a0 max of range
IEI,EIEI min of range

2 Source — assigns specific signal to configured output. The drop-down menu

contains all available signals.

2 Output's range

- WM& - voltage outputs can work in two different ranges: 0-5V (check box
on) or 0-10V (check box off).

. M a2m4 current outputs can work in two different ranges: 4-20mA (check

box on) or 0-20V (check box off).

2 max of range - sets the signal's level to the maximum of outputs range (5/10V or

20mA) (in the example: SV refers to 21% of O, concentration)

2 min of range - sets the signal's level to the minimum of outputs range (OV or

0/4mA) (in the example: OV refers to 0% of O, concentration)

A drawing showing the localisation of specific output connector on the analogue

outputs connector module is shown on the right side of form.

When Ventilation section

When Yentilation
¥ Gao to Minimum

[T Go o Maximum

[T Keep last measured
[T Cortinue measuring

Determines how the output behaves during the ventilation time. (only one option

is available to choose from)
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2 Go to Minimum - sets output to it's minimum value.
2 Go to Maximum - sets output to it's maximum value.

2> Keep last measured - remembers the last value that was measured before the

ventilation process started.

> Continue measuring — ignores the fact of ventilation.

When Error section

[ Goto Minimum

When Ermor
’]7 o to M aximum

Determines how the output behaves if error occurs. (only one option is available

to choose from)
2 Go to Minimum - sets output to it's minimum value

2 Go to Maximum - sets output to it's maximum value

Refresh button refreshes all window's fields from the device memory.

Save button saves changes to the device.

Close button closes the window without saving changes.

The form contains also few settings for each analogue output. These are as follows:

2 analog output range, i.e. maximum voltage (5 or 10V for voltage output) or

minimum current (O or 4mA for current output),

2 source variable — the measurement result presented on selectedeach analogue

output,

27



CMS-7 Service Programme Manual www.madur.com

2 the source variable maximum - the value of source variable corresponding to

maximum of the analogue output,

2 the source variable minimum - the value of source variable corresponding to

minimum of the analogue output,.

2.3.1. Analogue outputs calibration

A. Current outputs configuration procedure:

— Output 10

|3234 j Set DAC |

|3234 Capture | 20méd, set
IE?E Capture | 4, set

1) Connect an ammeter to selected current analogue output.

2) Make sure the field [ Lockedforimin is checked — this check box disables output's

normal work for a minute. Outputs will then (or when the check box is deactivated)

resume their's normal work.

3) Use the arrows or numeric keypad to change the value until the ammeter shows

20mA.
4) Press Capture (20mA set) button to save the result.

S) Use the arrows or numeric keypad to change the value until the ammeter shows

4maA.
6) Press Capture (4mA set) button to save the result.
7) Press Save button to send settings to the sensor.

8) Repeat the procedure for all the current outputs.
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B. Voltage outputs configuration procedure:

— Dutput UD

|3356 j SetDAC |

|335I3 Capture | 104 set
|?11 Capture | 24 set

1) Connect a voltmeter to selected voltage analogue output.

2) Make sure the field | Lockedforimin is checked — this check box disables output's

normal work for a minute. Outputs will then (or when the check box is deactivated)

resume their's normal work.

3) Use the arrows or numeric keypad to change the value until the voltmeter shows

10V.
4) Press Capture (10V set) button to save the result.

5) Use the arrows or numeric keypad to change the value until the voltmeter shows

2V.
6) Press Capture (2V set) button to save the result.
7) Press Save button to send settings to the sensor.

8) Repeat the procedure for all the voltage outputs.

2.4. Sensor SensElch

To calibrate Electrochemical sensors open the Module SensElch calibration & main

settings window. To do that select SensElch option from the left bar and press Module
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calibration from Main Menu. Module SensElch calibration & main settings window is

shown below. It is divided into several sections responsible for different actions: results'

presentation, calibration, sensors' settings, etc.

2k Module SensElch calibration & main settings

=101

— Sensor zetlings——

ICD_ Lhang |
W Lhang |

— Result — References / calibration / zering
Result Signal u¥ Reference Toxl Tox2 Tox3 Tox4 Toxh

PP ppm LW Ly LY U ut

0. Tewl of 30 1 (| 10| 300000 af af af 0 Calibrate 0 Zewm |Hemove|
ppm PRMm

1. Tox2 0] G I 0 300000 o o 0 Calbrate 0 Zem Hemovel
perm PRM

2 Toxd =] B I T o 0| 200000 af 0 Calibrate| 0 Zemo Hemovel
PRMm PRm

3 Toxd) I I 1 | ‘IDl DI Dl Dl 300 DDDl 01 Calibrate 0 Zemo Hemovel
ppm PRMm

4, Tows | B I af af af 0] 300000 Calbrats| 0 Zewm Hemovel
PPm felali] Toxb[u¥]

5. Taxk) I I 1 | 10 | 30000 Standard gaz callib. | Ealibratel 0 Zemw | Hemovel
C Al NTC[u¥]

EMTC I - I 1 | 1000 | 200 000 Standard temp. calib. | Ealibratel 0 Zemw | Flemovel

I = ohm Ehangel
M easurements | Read Factory | Save Factory Reload | Cloze

Results section

~ Results
Result Signal u¥

ppm

0. Toxl 0 i
ppm

1. Tow2 ﬂ| a1
ppm

2 Tox3 |_1
PPmM

3 Toud I_'l
ppm

R =1
ppm

5Ta_ | -1

C
B.NTC = | -1
I == ohm Ehangel

r Serial No

I 00000000

Change I

Presents 7 available channels' results (gas channels Tox1..Tox6 and temperature

channel NTC).
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averaging time in ms. Can be changed by entering new value and pressing

Change button. It will open the following window (where averaging times can also

be changed)

. Module internal averaging times |

EW¥RTime 0 |1
AW¥RTime 1 |1

AR Time 2
EVRTime 3

AYRTime 4 |1
AVRTime 5 |1
AYRTime & |1
AYRTime 7

EVRTime g
AR Time 9

o

References / calibration / zeroing section

— References / calibration ¢ zeroing

Reference Toxl Tox2 Tox3 Tox4 Toxh Zernn
ppm L L L L L L

[0 [ 300 0on| o] 0] 0] 0 Calbrate| 0 Zew |Remove|
ppm

[ ] o[ a00000] 0] 0] 0 Calbrate| 0 Zew |Remove|
ppm

I 10 I EII EII 300 EIEIEII I:II 0 I:alil:uratel 0 Zemo |F|emu:uve|
PR

I 1|J| EII EII I:II 300 EIEIEII 0 I:alil:uratel 0 Zemo |F|emu:uve|
ppm

| 10| ]| ]| oj 0] 300000 Calibrate| 0 Zew |Remove|
pEm Toxb[u¥]

I 10 I 30000 Standard gas callib. | I:alil:uratel 0 Zem | Hemu:uvel
Ok HTC[u¥]

[ 1000 [ 200000 Standard temp. callb. | Calibrate | 0 Zew |Remove|
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This section is responsible for the cross sensitivity calibration of channels

Tox1..Tox5 — each line refers to a different Tox channel.
Columns description:

2 Reference shows reference gas concentration in ppm.

2 Tox1..Tox5 shows selected sensor's responses to other gas concentrations.

Highlighted value indicates target gas.
> Calibrate - saves calibration values to sensor.
2 Zero - shows sensor's response to zero gas.
> Zero button - zeros measurement channel.
2> Remove button - removes previously set zero.

The 6th line contains Tox6 channel settings which does not participate in cross

sensitivity measurements.

The 7th line contains temperature channel settings. Ohm field indicates

thermistor's resistance settings. NTC [pV] — NTC voltage settings.

Standard gas calib. and Standard temp. calib. buttons are used for restoring

default settings.
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— Sengor zettings ——

IE’D— Lhang |
IF ILhang |
I— Lhang |

www.madur.com

Shows assigned gas type to the specific Tox channel. This assignment can only be

changed from the service mode. If Change button is pressed the following screen

appears:

o

Ca
MO
NO2
s02
HZ2%
H2
MH3
CI2
HCI

s Tia s Tis Nis Hie Nis Nie Nis Bic ¥

. SensMulti module - Tox channel gas Eype, £

—£ermShift

I 0 ppm

—HRange

I 32767 ppm

Choose gas from the list. Enter Zeroshift and Range values.

| |
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Control buttons:

2 Measurement/Stop — turns on/off the measurements (setting can be done only

when measurements are off).
2 Read factory — restores factory settings (stored in the save memory area)
2 Save factory — creates backup settings in a save memory area
> Reload - reloads settings from sensor's memory

2 Close - closes the window without saving.

Serial number section — shows device's serial number.

2.4.1. Electrochemical sensor calibration

Sensors calibration made by unqualified personnel can cause the loss of the

analyser’s proper settings and because of that may prevent from correct measurements.

madur strongly advise against any self-made calibration’s modifications!!!

To calibrate SensElch sensor:

1) Go to service mode and open Module SensElch calibration & main settings window.

2) Assign sensors to each measurement channel. If no sensor is installed/assigned set

« ”»

3) Press Standard gas calib. button to fill fields in References/calibration/zeroing

section with with “save” values
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Reference Toxl Tox2 i Tox3 Toxz4 Toxzb

ppm Livf Livf L L L

| oo | 30000 oj oj oj 0
PR

| oo 0| 20000 ]| ]| i
PRMm

i of 0f 200000 of 0
PRmM

[ | i) 0] 0] 300000 i
FRM

I of of of 0f 200000

Administer the gas of a known concentration to the analyzer's Tox1 channel.

Enter the concentration value into Reference field.

Wait for at least a minute for results to stabilize.

Press Calibrate button to save cross sensitivity values for the calibrated sensor.

Repeat points 4-7 for the remaining channels.

Press Save to store calibration setting to the sensor.

2.4.2. Temperature channel calibration

Temperature calibration can be executed in two ways.

2 Standard calibration — press Standard temp. Calib. It will set the default

values for NTC resistance and voltage.

2 Enter the Ohm and voltage values and press Calibrate
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