ALGADE INSTRUMENTATION
DOCUMENT NU-XFAB563-227 ind E

ARAMIS

Algade

RAdon Monitoring Instrument

Software

User’s manual

E 09/2013 Revision V1.4.2 + Formula J.D. GUICHARD C. BERTRAND
D 03/2011 Revision V1.3 J.D. GUICHARD C. BERTRAND
C 04/2008 Setup procedure J.D. GUICHARD C. BERTRAND
B 02/2008 Revision Version 1.1 J.D. GUICHARD C. BERTRAND
A 04/2007 Original publication J.D. GUICHARD C. BERTRAND
Ind Date Designation Author Approved

© 09/2013 ALGADE. All rights reserved.




Contents

1. GETTING STARTED 3
1.1. SOFTWARE INSTALLATION PROCEDURE ......ccucsuessesesesesesessssssssessessessessesssssssassessessessessessessessasssssessessessssns 3
1.2, USB DRIVERS INSTALLATION .....cuxcuetueseseeseeseeseesessessessessessessessessessessessessessessessessessessessassessassessassessessessassessncs 3

1.2.1. Windows XP DIIVETS SELUP ....ccovuiiiiiieiiiiieiiiee ettt ettt et e 4
1.2.2. WINAOWS 7 DIIVETS SEUP...ccuviiiriiiiiiiieeiiee ettt ettt et e et e siaeesaree s 5

2. USING THE SOFTWARE 6

2.1 FILE IMENU oottt es st s s s s s e8RS 282842828 eE 8428 e 2R e 2R a8 E 2R R e s s e s st s e 7
2.1.1. Default DITECLOTY ...ccccuuiiiiiiiiiiieeiiee ettt ettt et e st e e iae s 7
2.1 1 LANZUAZE «.veeeevieeiiee ettt ettt ettt ettt e et e et e et eesaae s 7
201,20 OPCI ettt et e et e et e et e e bt eehb e sbbeeeaaee s 7
201,30 SAVE AS ittt ettt e et e et e et e e sbbeesatee s 7
214 EXPOTT .ttt ettt ettt ettt ettt e e h bt e e ab e e bt e e eabeeeaaeean 7
2150 PIIN ittt ettt e et e et eeatee s 8
2.1.6. SCTEENSNOL ...ttt ettt et e et e st e et eesabeesaeeeas 8
2 1.7 FILE > EXIutiiiiiiiiiiiiiieeee ettt sttt sttt et 9

2.2, PROBE IMENU ...t cttetetesesees et sessesees e ssees st ees s ees s s s 8 2828888848 es 10
2.2.1. Read AIIDAta ...co..eiiiiiiiiiiiiieee ettt 10
2.2. 2. INIHANZALION. c...eeiitieiiieeieee ettt ettt sttt st s 10
2.2.3. CONTIGUIALION. ...ceutiiiiiieeitie et eeeriee et e e rtte e e taeeeteeestaeessbeeessseeessseeenssaeansseeesseennnnes 13
2204 TESE ettt ettt et ab e et e e sab e e bt e sabeebeesatean 13
B TN ] 1) o T RPN 13

2.3, DISPLAY IMIENU ... cecteueueeueeseeseeseeseeseesesseeseeseeseesessesseesessessessessessessessessessessessessessessassessessessessessessesssssessessncs 14

2.4, VOLUMIC ACTIVITY IMENU ..cecteteteeeaesseseesseseessesseseessessssessessees s eesesseesessessessessessessassessessessessessessessessessssnns 15

2.5, PARAMETERS IMENU ...t cueteueeteeueeseeseeseeseeseeseeseesesseesessessessessessessessessessessessessessessassessassessessessessessassessessncs 16

2.6, IMAINTENANCE IMENU ..o cecteteseseesseseseeseesseseesseseesesseese s ees s ees s ees et ees s ess s ees s s s ess st s essessessensensessassncs 16

P2 = o TU I G T Y/ U OSSOSO 16

3. USING GRAPHS FUNCTIONS 17

4. EQUATIONS USED FOR DATA PROCESSING 18
4.1 TEMPERATURE IN ®C ....oucuueuetesesseseesseseeseeseesessees et esssesessessessessesssesessessessessessessessessassessessassessessessasssssessessnns 18
4.2, RELATIVE HUMIDITY IN %6 ..-cucueueueeueeseeseeseeseesesseesessessessessessessessessessessessessessessessassessassessassassessessessessassessassncs 18
4.3. HUMIDITY COMPENSATION COEFFICIENT (K) ...cuueveeeeesesesessessessesesssessesssssssesssssesssssessssssssessessessesssssssessnns 18
7. T ) OSSPSR 19
4.5. DECISION THRESHOLD .......cuuetueseesesesseseeseseesssseseesassssssssessessesssssesessessessessessessassessessessassassessessssassessessessns 19
4.6, BATTERY ..cucutueueeueeseeseeseeseeseeseesassessessessessessesseeseeseeseeseesesseeseeseeseeseeseeseEseeseeseEseeAeeseeseeseebeesessensensessensessensns 19



1. GETTING STARTED

Aramis is a software designed to be used with the Radon Monitoring Instrument (ref P-563-107) developed by
ALGADE.

Aramis controls, reads, displays and converts the data recorded by the radon monitor.
Aramis is configured in our workshop to adapt it to the instrument it has to manage.
Aramis is delivered on USB flash drive with an installation manual

This software works with :

3 e  Windows XP
L e  Windows Vista
e  Windows 7

1.1. Software installation procedure

&“ WARNING : In order to proceed to Aramis software installation, administrator privileges are required.
Please contact your system administrator if needed.
Furthermore, when using Aramis software, write privileges will be required in the installation directory.

Plug the Aramis USB flash drive and execute the Setup_Aramis_VXX.exe installation program.
Follow the instructions on the screen to choose the installation language and the installation directory. Please
choose a directory where final user has write privileges.

The installation program will install the files on your hard disk. When the installation is complete, a shortcut to
Aramis.exe is available in the Windows Start Menu.

1.2. USB drivers installation

&° WARNING : In order to proceed to USB drivers installation, administrator privileges are required. Please
contact your system administrator if needed.

USB drivers will be requested by Windows on the first time the Radon Monitoring Instrument is connected to a
USB port of your PC. Please note that the installation procedure must be repeated if the Radon Monitoring
Instrument is connected to a different USB port.



1.2.1. Windows XP Drivers Setup

a. Upon connection with the instrument, the found new hardware window will come up. Select « No, not this time
» and click on « Next ».

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

“Wirdaws wal seanch for cunert and updated software by
laoking o your camputer, o the hardwara rstalstian CD, a on
Hhe Windows Lpcate Wb site [with your permizsion]

Bea piivacy policy

Can'Windows comnect o 'Windows Update o search fon
saltware?

the: bime ey

. naw and gvesy lime | cornect & device

#iflo. ot ifis fimel

Chck Next fo contrue

() (o)

b. Select « Install from a list or specific location » and click on « Next ».

Found Mew Hardware Wizard

This vizard hedps you instal softwars for;

USH Device

) IF yous hardwass came with an installation CD
<2 o iloppy dizk. ineed it now.

YWhat dao pou wart the wizard bo do?

73 Inkall the soltware automaticaly [Recommended]
=) Install hom 4 st o speclic bcabon Wdvenced?

Click Newt to connue

<§a;:l; ][ .-‘_leo;l-> || Earce |

c. Tick the option « Include this location in the search » and click on « Browse » to select the directory where
Aramis has been installed. Validate by clicking on « Next ».

Found New Hardware Wizard
-

Please choose your search and installation oplions.

(3) Search fior the best diiver in theze locations.

Uze the check boxes below to lmk or expand the defaul search, which inchides local
paths and removabils media. The best dives found will be installad.

[[] Search removable media (floppy, CO-ROM..)
Inchede this lpcation in the search:

dowminad) L Bjovee

(O Don't search. | will chooss the diver o install

Choosze thiz oplion o select the device dives fiom 2 Bzt windows doss nol guarsntes that
the driver you choase wil be the best match For your hardware,

[ < Back " et > || Cancel ]

d. The installation might have to be repeated a second time.



1.2.2. Windows 7 Drivers Setup

If Windows is not configured to search for drivers automatically on the internet, the installation must be carried
out manually from the device manager (Access from Windows Control Panel)

Find the device from the list of devices (a yellow exclamation mark indicates the devices not yet installed), right
click > « Update the driver ». Windows will display the following screen:

st i Update Drrver Soitware - Intel(F] PRO/L000 MT Metwork Comnection
How doyou want to search for driver software?
% Search automatically for updated driver software
Winderan will search your gempeter and the Inbermet fge the latest dirver solftwarne
For yoia dence, urkeis you've disabled this featune in your devte mitallatban
dettings
2 Browse my computer for driver software
Lecsin and irifalll derver sefiwerce manually,
{icfamedt.)
Select « Browse my computer for driver software ».
@ L Update Drrver Seftware - intel(R) PRE/1000 MT Hetwork Cornection
Browse for driver software on your computer
Search for driver software in this locaticn:
Clsers\ TimhDorements - Browse.
#|Include subfolders
& Let me pick from a list of device drivers on my computer
Thirs Bt weill sk installed drver softeare compatisle with the device, and ol dereer
software in the same categony.as the device
[ Concel |

Use « Browse » to find the directory Aramis was installed and tick « Include subfolders ». Click on « Next » to
finish the setup procedure.



2. USING THE SOFTWARE

After start up, the main screen appears. The following functions are accessible on the menu bar :

Display Volumic Activity Parameters Maintenance

>> Default Directory >> Read All Data

Language Initialization
Open Configuration
Close Test

Save As Stop

Export

Print

Screenshot

Exit

Nota : the Aramis software uses the following regional options :
e dot “.” as decimal separator
e date format dd/MM/aaaa separator” / “
e time format HH:mm separator ““:”’
Each time the Aramis software is started, these options are checked and modified if not adequate.
These options can be changed manually by accessing the Regional and language Options panel on the Windows
Control Panel.



2.1. File Menu

2.1.1. Default Directory

Wl Default directory S

EC—— -
£ Algade

3 Delphi

£ HiTech E
3 1&R Systems

£ M029003%

3 Microchip

£ OPERA

£ PerflLogs

3 Program Files

(£ Program Files [<86] -

=l o [o3] -

| Cancel | [ ok |

This panel defines the directory where the data files will be stored.

2.1.1. Language

Select the desired language for the Aramis software (French or English).

2.1.2. Open

A mra file previously stored with the File >> Save As command can be loaded. Once it is loaded, the
corresponding parameters can be displayed or the file can be converted into an Excel file. Measurements can also
be displayed as graphs on the main window (see sections 2.3 and 3 for more information about displaying and
using graphs).

2.1.3. Save As

This command saves data previously read from the Radon Monitoring Instrument or loaded from an existing file.
An mra suffix is automatically added to the selected file name. This file contains all the parameters of the Radon
Monitoring Instrument (including alarm levels and measurement period) and all the raw data recorded by the
instrument.

2.1.4. Export

This command exports data previously read from the Radon Monitoring Instrument or loaded from an existing
file, into an .xIs file. This file can be opened with Excel and contains all the parameters of the Radon Monitoring
Instrument (including alarm levels and measurement period) and the calculated measurements.

File format :

The first area contains the parameters of the Radon Monitoring Instrument :



HEADER
#Probe

Probe type

100
40

Probe Configuration 23755

etc...

The second area contains the measurements :

MEASUREMENTS
#Meas Date/Hour Radon (Pulses/h)  Radon (Bg/m3)  Temperature (°C)  Humidity (%) Pluviometer Pressure Battery (V) Sensor Supply (V) Etc...
0 13/04/2007 17:45 20 43 26.6 38.4 0 9 13.3 4.8
1 13/04/2007 18:00 56 126 26.7 40.1 0 9 13.2 4.8
2 13/04/2007 18:15 52 118 26.8 40.6 0 9 13.2 4.8
3 13/04/2007 18:30 60 136 26.8 40.9 0 9 13.2 4.8

The following data are available :

#Meas : Up to 65536 measurements can be stored in the Radon Monitoring Instrument memory
Date/Hour : In European format : dd/mm/yyyy hh:mm

Radon (Pulses/h)

Radon (Bq.m'3)

Temperature (°C) : This is the temperature inside the Radon Monitoring Instrument internal case. This
value is used for humidity and radon compensation.

Humidity (%) : This is the humidity inside the Radon Monitoring Instrument internal case. This value
is used for radon compensation.

Pluviometer : NA

Pressure : Used only for instruments equipped with a pressure sensor

Battery (V) : The battery voltage should be around 13 Volts (+2 Volts) for normal operation.

Sensor Supply (V) : The sensor supply should be between 4.5 and 5 Volts during normal operation.
Low Battery : Set to 1 if there is a battery default when the measurement is taken.

Alarm 1 : Set to 1 if the volumic activity is between the alarm threshold #1 and the alarm threshold #2
Alarm 2 : Set to 1 if the volumic activity is greater than the alarm threshold #2

Alarm 3 : NA

Heating : Indicates if the temperature regulation has been activated (used to keep the internal
temperature of the Radon Monitoring Instrument case above a minimum temperature)

Pump : Set to 1 if the pump is sampling ambient air (normal operation).

USB Connection : When set to 1, this flag indicates a USB connection has been made with Aramis
since the previous measurement.

Power Supply : Set to 1 in normal operation. If a power supply failure occurs, the Radon Monitoring
Instrument runs on its internal battery and this flag is set to 0.

2.1.5. Print

The graphs on the main window can be printed via this menu. Any comment can be entered as a title for the
graphs. Then, the printer configuration is possible using the standard Windows panel.

2.1.6. Screenshot

A bitmap file of the current graphs on the main window can be saved via this command.



2.1.7. File > Exit

This command terminates the Aramis software. If some data have been read but not saved, a confirmation box
allows the user to choose whereas he wants to ignore the current data or save them into a mra file.



2.2. Probe Menu

2.2.1. Read All Data

All the measurements that have been recorded by the Radon Monitoring Instrument since the latest initialization,
along with its parameters can be read with this command.

Then, data can be displayed (See sections 2.3 and 3 for more information about displaying and using graphs),
saved as a mra file or converted into a x/s file.

2.2.2. Initialization

This command launches a complete initialization cycle. The Radon Monitoring Instrument does not take
measurements while it has not been initialized with this command.
First, the Radon Monitoring Instrument clock can be checked and modified if necessary.

-
Wl Probe Clock { DE‘_J @
Systern Clock
09/09/13 11:47
Use system dock
Probe Clock
08/09/13 11:47
) o]

Check the “Use System Clock™ box to set the clock according to the PC internal clock.

Click on the Modify button to set the clock or on the Keep button to let the clock unchanged.

Then, the initialization panel appears. It shows all the current parameters of the Radon Monitoring Instrument and
allows the user to modify the following ones :

a) On the Master>General tab :

Ml Initialisation l (02] J Iﬁ
Instrument Number | 100
Measurement
Configuration
Instrument Maintenance
Comments
MNumber Of Sensors It Last Maintenance 09/2013
Probe Type 51 Interval (years) 2
Soft Version Next Maintenance 09/2015
History Operating Mode
Launched On  |09/09/13 11:54 Mode
Number of measurements | 255
Communications
Modbus Address |1

¢  Modbus Address : This is the slave address of the instrument when used with the Modbus option.
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a) On the Master>Measurement tab :
e Measurement period : This is the Integration Time (P) (Range from 1 to 240 minutes).
¢ Alarm configuration : If volumic activity reaches predefined thresholds, the visual and audible alarms

of the Radon Monitoring Instrument can be activated (Two thresholds are available). For example, on
the following screen capture :

r
Wl Initialisation ] (—
Haster
Time parameters Temperature Moritoring
General
Measurement: Measurement Period (mn) |15 Heating Temperature (°C) |15
Configuration
Comments
Battery Measurement
Minimum Battery Voltage (volts) | 10.0 Eattery Coefficent 5.5

Alarms

wadon Activity
A (Bajm3)

M i

Close. Initiglize.

€

Threshold #1 is set to 1000 Bq.m™ and threshold #2 is set to 10000 Bq.m™.

When volumic activity is below 1000 Bq.m™, the green led is activated.

When volumic activity is between 1000 and 10000 Bq.m™, the orange led is activated.
When volumic activity is above 10000 Bq.m™, the red led and the buzzer are activated.

O O O O

b) On the Master>Comments tab, 240 characters are available for user comments :

r
ol Initialisation ==
Master Sensors

General ALGADE - Radhome HRE 09/2013]

Measurement

Configuration

Any personal comments can be saved into the probe memry.
Natice thatit has no influence on the functianing of the probe.
Maximum 240 characters,

Close Initialize.

11



¢) On the Sensor>Radon tab, the radon coefficient can be adjusted by the user (not available for all instruments)

Wl Initialisation @J 50

General Background Noise
Radon
Temperature Background Noise (pulses) 10
Humidity

Background Noise Calculation Time () 72
Pressure
Configuration

Calculation
Radon Coeffident 2.1

Nota : Other parameters are used for factory configuration of the Radon Monitoring Instrument.

Finally, click the Initialize button to start the initialization procedure :

The previous measurements are erased from the memory of the Radon Monitoring Instrument
The current parameters are erased

The new parameters are written into the Radon Monitoring Instrument memory

The acquisition is started.

Warning : All data in the Radon Monitoring Instrument memory will be lost during the initialization
procedure. Please, be sure you have read and saved all the previous data before starting this procedure.

The acquisition will take place at each whole minute. Moreover, to make it easier to interpret the measurements,
rules have been adopted for the following periods :
5 minutes : Start-up at T=0 modulo 5
10 minutes : Start-up at T= 0 modulo 10
15 minutes : Start-up at T= 0 modulo 15
30 minutes : Start-up at T= 0 modulo 30
e 60, 120, 180 and 240 minutes : Start-up at T= 0 modulo 60.
The first measurement will be registered P minutes after starting time

Just after the initialization, the pause symbol Il appears on the screen of the Radon Monitoring Instrument :
This indicates the instrument is currently waiting for a whole minute, according to the rules above.

When the acquisition actually starts, the record symbol @ appears on the screen. This indicates the instrument is
currently taking measurements.

Example : If started at 2:07 pm with a 15 mn period, the Radon Monitoring Instrument will stay idle Il until
2:15 pm, then the acquisition will start @ at 2:15 pm and the first measurement will be available at 2:30 pm.

12



2.2.3. Configuration

Reserved for maintenance purpose. User does not have access to this command.

2.2.4. Test

Some instruments are equipped with a remote radon probe. In this case, it can be useful to check the
communication between the remote probe and the instrument.

To check the communication, click the CHECK button. The test results is displayed in the top field, while the
communication log is displayed in the memo box :

] =

Result: |Senscr £#1 : OK ‘

a a 255 9 9 13 14 F 45 136 126
1 a 0 a a a 21 237 105 50 0
o o 255 L 9 13 14 rg 48 136 126
1 a 0 a a a 21 240 105 50 0
1] 1] 255 9 9 13 14 7 52 136 126
1 a 0 a a a 21 241 105 50 0
Q a 255 9 9 13 14 7 54 136 126
1 a 0 a a a 21 253 105 51 0
1] a 255 9 9 13 14 7 55 136 126
1 1] 0 1] 1] a 22 2] 105 52 0
a a 255 9 g 13 14 7 56 136 126
1 1] 0 1] 1] 1] 22 7 105 52 0

2.2.5. Stop

The Radon Monitoring Instrument is stopped and goes into sleep mode. The stop symbol B appears on the
screen of the instrument. No more measurements are taken. An initialization procedure will be necessary to start
again the acquisition.

13



2.3. Display Menu

This command opens the Display panel :

il Display ==

[¥] window #1 [¥] window #2 [¥] window #3 [¥] Master Control Data

Radon (Bg/m3) |Z| . Temperature {°C) |Z| . Battery Voltage (\I'|Z| . Connection |z| .

e -] M
Smoothing |1 Smoothing |1 Smoothing |1
Heating |z| .
Display Range
© Display All Data  From 20/03/2013 | To |08/04/2013 Mumber of summed data |1 [¥] Peak Filter
") Display Selection From |20/03/2013 | To |08/04/2013
Cancel | I OK

This panel also opens automatically after a mra file has been opened with the File >> Open command or after
having read the Radon Monitoring Instrument with the Probe >> Read All Data command.

The Display panel manages the representation of the values recorded by the Radon Monitoring Instrument. The
representation will be divided into 1 to 4 windows. All the windows displayed simultaneously are temporally
interdependent both for modifications of time scale and for curser moves.

e The Window #X checkbox defines whether each window will appear on the main window or not. For
each window, a data type to be displayed must be selected in the corresponding list box.

e The smoothing coefficient associated with each curve is set in the “smoothing” box. A coefficient of 1
corresponds to the raw curve. Smoothing is carried out by a sliding average on the number of
measurement points displayed in this area (from 1 to 10).

e The color of each curve can be modified by clicking on the color fields.

e The Display Range selects the time interval to be displayed.

e The Number of summed data parameter (from 1 to 20) can generate a display and file outputs at
multiples of the integration time. For example, a display on a step of 1 hour can be obtained from an
acquisition made on an integration step of 15 minutes by entering 4 as “Number of summed data”.

®  Peak Filter function : When the Radon Monitoring Instrument is used in electrically harsh environments
(for example, electromagnetic interferences, GSM or radio communications being made very close to

the Instrument, etc...), its radon detector may show abnormal peaks which does not correspond to radon
signals. The “Peak Filter” function is used to filter these parasites when displaying a radon graph.

14



2.4. Volumic Activity Menu

A Radon graph must be displayed (in Bq.m™ units) in order to access this function. When selected, this command
opens the “Volumic Activity’”” window.

(il Volumic Activity =)

Computation Time Selection

Start End
[20/03/201219.00 08./04/201315:00

Time Gap: [18j20h0m

Result

Average [Bg/m3]

Detection Threshold [Bq/m3)

| Cose | | apy |

A time gap can be selected for this calculation (by default the whole curve is selected). The Apply button
calculates the volumic activity value during this time gap and displays in bold the selected portion of the graph.

Ml ARAMIS Version 1.4.2 - DA\Projets\MoniteurRadon\Essais\2012-09 - Tests eHRE pour Fred\results_140.mra [m] [=l=2] = ]
File  Probe  Display  Volumic Activity  Parameters  Maintenance ?
Probe #140 Period 15 mn (Sum=1) Cursor | 29/07/2012 05:45 [ Marks

Radan [Ba/m3] Smoathing =1 - 41 Ed

u T u T u T T T T T T T u 1
28107 00:00 28/07 12:00 2907 00:00 29/07 12:00 30/07 00:00 30/07 12:00 31/07 00:00 31/07 12:00 01/08 00:00 01408 12:00 02/08 00:00 02/08 12:00 03/08 00:00 03/08 12:00 04/08 00:00

x|

Temperature ['T] Smoothing =1 .—- Volumic Activity @J @ ]

Computation Time Selection

Start End
30/07/201212:00 gzfefzmzocon | | B

TimeGap: 2i12h0m
5

dwerage [Bq/m3) (228 | [F

Detection Threshold [Bg/m3) 00 | |-

u T u T y T u T —
28/07 00:00 28/07 12:00 2907 00:00 28/07 12:00 30/07 00:00 30/07 12:00 31/07 00:00 31/07 12:00 01/08 00:00 0 04/08 00:00

Cortrol Data | ¥

Connection
Pump I
Heating

The calculated detection threshold indicates the value above which the instrument gives a correct result at
statistical level.
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2.5. Parameters Menu

This command is accessible after having loaded a previous mra file with the File >> Open command or after
having read the Radon Monitoring Instrument with the Probe >> Read All Data command. The current
parameters are displayed.

i B =)

General

Measurement

Instrument Number | 140

Configuration

Instrument Maintenance
Comments
Mumber Of Sensors 1 Last Maintenance 07/2012
Probe Type 51 Interval (years) 2
Soft Version Next Maintenance 07/2014
History Operating Mode
Launched On  [18/07/12 17:36 Mode

Number of measurements | 3144
Communications

Modbus Address |1

Nota : the parameter panel is the same than the one displayed during the initialization procedure excepted that
no parameter can be modified.

2.6. Maintenance Menu

Access to the maintenance functions is restricted by a password. This function allows to modify the internal
parameters of the Radon Monitoring Instrument.

2.7. About ( ?) Menu

il About... m| (o= = |

ARAMIS
Algade Radon Monitoring
Instrument Software

Version 1.4.2
Copyright ALGADE 2012

ALGADE

1 Avenue du Brugeaud, B.P. 46
87250 Bessines-Sur-Gartempe
FRANCE

Tel : +33 (0)5 55 60 50 00
Fax : +33 (0)5 55 60 50 59
E-mail : algade @algade.com

http:/ /www.algade.com

16



3. USING GRAPHS FUNCTIONS

Wl ARAMIS Version 14.2 - D:\Projets\MoniteurRadon\Essais\2012-09 - Tests eHRE pour Frediresults_140.mra (o] SRAE X
File Probe Display  Volumic Activity ~ Parameters Maintenance B
Piobe #140 Period 15 mn (Sum=1) Cursor |[13/08/201217:30 [T Marks
¥
Radon [Bg/m3) Smoothing =1 - 128
o0}
500 i--
20} P
300}
200§
100 4
ol - - - : - : - : -
28007 00:00 30/07 00:00 01708 00:00 03/08 00:00 05/08 00:00 07/08 00:00 08/08 00:00 11/08 00:00 13008 00:00 15/08 00:00

Temperature [C) Srmoothing =1 - 29.058 u

23} [ e oo R REEEEEEEE e e de e R

28407 00:00 30/07 00:00 01/08 00:00 03/0& 00:00 05/08 00:00 07/0% 00:00 09/0& 00:00 11/0& 00:00 13408 00:00 15/08 00:00

Cantral D ata m

Connection
Pump
Heating

Marks checkbox : Displays the measurement dots on the curves

Zoom function : Left-click on the desired graph and draw a rectangle from the upper left to the bottom right to
zoom in the desired area. Left-click on any graph and draw an inverted rectangle (from the bottom right to the
upper left) to zoom out and go back to the whole curves.

Scroll function : Right-click on a graph and move in any direction to scroll along the time axis.

Scale function : A click on any axis opens the Scale window, which allows to manually adjust horizontal scale
for all time axis and vertical scale for the corresponding Y axis.

r. Scale [EJ @1

Wertical Scale

EER] 1000

Harizontal Scals

Hininnnn SER
270072012 00:00 15/08/2012 00:00

17



4. EQUATIONS USED FOR DATA PROCESSING

The following equations are used for data display on the screen of the instrument and for the calculation of the
values in the output files.

4.1. Temperature in °C

T, is the numeric value measured by the embedded microcontroller.
The corresponding voltage is :

Y-

YT 32768%*8

T is obtained by solving the equation :
a*T* +b*T+c=0

| | 25+2%T,
with a =-0.00000058 b =0.0039 €= 2.5-2%T
A=b*—4ac
2a

4.2. Relative humidity in %

RHn is a 12 bits numeric value given by the humidity sensor.
The uncompensated relative humidity RH, is obtained by the following equation :

RH, = 0.0000028* RH > +0.0405* RH , — 4

Then, the temperature-compensated relative humidity is obtained by the equation :

RH (%) = RH, +(0.00008 * RH, +0.01)* (T —25)

4.3. Humidity compensation coefficient (K)

Ions collection on the detector surface by the means of an electric field is dependant of the absolute humidity.

First, absolute humidity (AH in g.m’S) is obtained from temperature (in °C) and relative humidity (RH in %) :

RH
AH =\c,*T* +b, *T + a, )* —
( 0 0 0 ) 100
ap, by, Co coefficients are given by Dupré formula,
with ¢, =0.0227 b, =0.1489 a, =5.335
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Then, K is calculated with the following equation :
K =a,*AH +b,
with a, =—0.02679 b, =1.276

In general : 0.85 <K< 1.12

4.4. Radon

is the acquisition interval in minutes (15 mn by default),

is the radon calibration coefficient in Bq/m’*/pulse/h,

is the instrument background noise in pulse/h,

is the number of pulses measured during the acquisition interval.
x= (counter value at t) - (counter value at t-1)

is the humidity compensation coefficient

> W~

~

The volumic activity, in Bg/m® is

R, =(X.@—B ).C 1
t K

Important (1) : When the calculation gives a negative result, R, is made equal to zéro.

Important (2) : R, corresponds to the volumic activity of radon in the air inside the measurement chamber.

The pulse counter capacity is limited to 3 bytes (16*10° pulses)
The corresponding maximal activity if t=240 mn and C=1 is : 4*10° Bq.m™,
which is much higher than typical values measured in the environment.

4.5. Decision threshold

The decision threshold indicates the minimum significant value of radon activity in Bq/m’. Below this value,
results are not significant, given the instrument background noise.

is the measurement time of the instrument background noise, in hours,

is the number of hours selected for the calculation of the volumic activity,
is the background noise of the instrument in pulse/h,

is the radon calibration coefficient in Bq/m’/impulsion/h,

Sd = 2C(1+1/i+3(1+i))
I e t th

V is the numeric value measured by the instrument,
k is the battery coefficient,

AW~ s

The decision threshold is :

4.6. Battery

Vea=V/k
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