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1 Start of the PDAnalyze Software

Please start Promo®_Logger.exe to open the data evaluation software.

PDAnalyze is the designated data evaluation software for most of the Palas® particle
measurement systemes, i.e.

Promo®, Fidas® optical aerosol spectrometers

UF-CPC universal fluid condensation particle counter for nanoparticles
U-SMPS universal scanning mobility particle sizer

U-RANGE combination of U-SMPS with Fidas®

The PDAnalyzer user interface with the following submenus is first visible on the screen:
1 ,files”

,overall data”

»selected intervals”

»PROMO, FIDAS

»U-SMPS/U-RANGE"“

,miscellaneous”

A hWN

2 Menu-Iltem: files

B8 Promo Data Analyzer

B =101 x|

files overall data selected intervals PROMO, FIDAS U-SMPS/U-RANGE miscellaneous

PDAnalyze Ver. 2.003

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

article technology

AS’

select files

directory

[c:Userstesipeskto W

PROMQ, FIDAS, UF-CPC | 1J-5MPS, U-RANGE

files data import settings

|

ﬂ:\

specific asrosol properties

00:00:00,000
01.01.2889

(arosol properties of device (files) are used)

density form factor
0,00 kom® [o.00
1.59+0i (latex) o |

dilution
0,00

[~ include calibration data
[~ statistics only

minimum size ——— [~ specific PM algorithm file

0,100 m 200,000 Hm

# of intervals / decade

32 Ea
welas@® sensor 2300, 0.3 - 17.0 um, sp1 #1
02.10.2011 23:59:50 __03.10,2011 23:59:41
data import 17t

data import

¥ 3925 intervals of 15
sensor #1 or dovinstream sensor #2 or upstream sensor

Figure 1: Display of the submenu ,files”

When loading data files into the software please pay attention that the appropriate tab
“PROMO, FIDAS, UF-CPC” or “U-SMPS, U-RANGE” is selected.
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For the loading of one or several files the yellow file symbols (yellow circle) are used.
By selecting the yellow file symbol you open a window in which you need to select the path
to the folder in which the data files are stored.

x

Suchenin: | || Daten U-SMPS ~| « &k E-
Mame = |- Anderungsdat. ., || Typ || Grage | -|
, Daten_SMPS 24,11.2011 10:55  Dateiordner
| |DATA_ auto_0102_2011 12 _09.data.us... 09.12,2011 1405 USMPSDatei 212 KB
| |DATA auto_0102_2011 12_12.data.us... 12,12,201111:54  USMPS-Datei 149 KB
| |DATA_ auto_0102_2011 12_19.data.us... 19.12,201115:47  USMPS-Datei 253 KB
| |DATA_ auto_0102_2011 12_20.data.us... 20,12,2011 1417  USMPS-Datei 216 KB
|_|DATA _suto_0102_2011_12 21.data.us... 21,12,2011 12:01 USMPS-Datei 3KB
| |DATA_ auto_0102_2011 12 22.data.us... 22,12,201118:21  USMPS-Datei 159 KB
| |DATA_ auto_0102_2012 01_04.data.us... 04012012 23:54  USMPS-Datei 5. 735 KB
| |DATA_auto_0102_2012 01_05.data.us... 05012012 13:45  USMPS-Datei 5.872KB
| |DATA_auto_0102_2012 01_10.data.us... 10.01,2012 11:39  USMPS-Datei 40 KB
Dateiname: I j | Cffnen I
Diatetyp: IBenLrtzerdefiniertes Muster (" data.promo;” data j Abbrechen |
Verzeichniz wahlen |

Figure 1a: Selecting the folder in which the data files are stored

Please close this window by selecting “select folder” (bottom choice, called “Verzeichnis
wahlen” in figure 1a). The data files in this folder will then be automatically shown in the
software (red circle in figure 2)

The currently used type of sensor is mentioned under sensor (green circle in figure 1).
Whenever it is measured with two sensors in an alternating way only the data of the
selected sensor are displayed.

With specific range distribution (red circle) a defined record can be analyzed more precisely.
Therefore the corresponding entry of time and date must be made. A further possibility can
be found in ,selected intervals” (see item 3).

With used aerosol properties (blue circle) the required data for concentration and shape
factor can be changed for the calculation of the mass concentration.

The data are saved during a measurement with a temporal resolution of 1s, 10's, 60 s or
120 s. With interval (black circle) these data can be displayed in correspondingly larger
intervals, e. g. 600 s.
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With performance the minimal and maximal value for the display and additionally the
resolution, e.g. 32 channels per decade can be selected. (purple circle).

=il

files overall data selected intervals PROMO, FIDAS U-SMPS/U-RANGE miscellaneous

PDAnalyze Ver. 2.003 L

I

: ~:o'5§rnicm technolagy 4

Promo, Fidas, UF-CPC, U-SMP S, U-RANGE sse 3
select files Sy F S

drectory
IC:VJsers\ss\Deskmp\Pa\as data 03-10 - 24-11 (=
PROMO, FIDAS, UF-CPC | U-sHps, URANGE |

data import settings

DATA_auto_0106_2011_1¢

range options

00:00:00,000 ﬂi 15:57:26,776 EJ I specific aerosol properties.
03.10.2011 17.012012

DATA_guto_0106_2011_10_05.data.promo
DATA_zuto_0106_2011_10_06.data.promo
DATA_guto_0106_2011_10_07.data.promo
DATA_zuto_0106_2011_10_08.data.promo

(aerosol properties of device (files) are used)

£ interval :
DATA_auto_0106_2011_10_09.data.promo density form factor
DATA_auto_0106_2011_10_10.data.promo 1s 1 0,00 kgim® 0,00
DATA_zuto_0106_2011_10_11.data.promo —
DATA_zuto_0106_2011_10_12.data.promo . 1.59+0i (latex) v{
DATA_auto_D106_2011_10_13.data.promo - 17.0 um, sp1 #1 .
DATA auto_0106 204110 14.data.promo welas® sensor 2300, 0.3 - 17.0 ym, sp2 #1 dilution

ity welas® sensor 2300, 0.3 - 17.0 pm, sp2 #2 0.00

DATA_suto_0106_2011_10_15.data.prome

BT e I 0 AL 5 oo e welas® sensor 2300, 0.3 - 17.0 ym, sp1 #2 g
DATA_guto_0106_2011_10_17.data.promo [~ include calibration data
DATA_guto_0106_2011_10_18.data.promo performance I statistics only
DATA_guto_0106_2011_10_19.data.promo g
DATA_auto_0106_2011_10_20.data.promo minimum size maximum size [™ specific PM algorithm file
DATA_zuto_0106_2011_10_21.data.promo = 0,100 um 200,000 pm =]

# of intervals / decade %

32 R

welas® sensor 2300, 0.3 - 17.0 um, sp1 #1
02.10.2011 23:58:50 ___03.10.2011 23:5%:41
1fies)

dataimport
3925 intervals of 15 &

sensor #2 or Upstream sensor

dataimport
sensor #1 or downstream
OO T O

Figure 2: Loading of several data files

After selecting the yellow path symbol (yellow circle) all data files in this path automatically
get displayed in window below (red circle). The corresponding data can also be available on
a network drive. Via a click on the mouse button the correspondent data sets can be
selected.

With the button data import sensor # 1 or downstream data import sensor # 2 or upstream
the data are transferred to the evaluation software and displayed with a time stamp on the
left side. (green circle)

2.1 Noticeable differences when importing data from the U-SMPS, U-RANGE

Under “distribution type” you can select whether you want to analyse and display the raw
data, the inverted data or the inverted & diffusion corrected data (figure 2a). You need to

select this before importing the data to e.g. sensor #1 and this is then used throughout the
following description.

It is also possible to import for example the inverted and diffusion corrected data under
sensor #1 and the raw data under sensor #2. In the now following analysis and display of the
data it is then possible to switch quickly between raw and inverted data.

© PALAS GMBH, VERSION V0030112 6
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S

files overalldata selected intervals PROMO, FIDAS U-SMP5S/U-RANGE miscellaneous

PDAnalyze Ver. 2.003 HEEE L eennaom

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE tale g
= PALAS

select files
directory
|c: \Users\js\Documents!__Daten\Daten U-SMPS =3
PROMO, FIDAS, UF-CPC  U-SMPS, URANGE
- data import settings
DATA_auto_0102_2011_12_08. data.usmps ]
DATA_auto_0102_2011_12_12.data.usmps range options
DATA_auto_0102_2011_12_18.data.usmps
DATA_auto_0102_2011_12_20.data.usmps 00:00:00,000 Hl  11:39:16,.260 El I™ specific aerosol properties.
DATA_auto_0102_2011_12_21.data.usmps DD.MR.YYYY 25.01.2012
DATA_auto_0102_2011_12_22.data.usmps (agrosol properties of device (files) are used)
DATA 0103 205010 dom s - e o
_auto_0102_2012_01_05.data.usmps =

DATA_auto_0102_2012_01_10. data.usmps 5,000 nm 800,000 A 552,75 j oo Rolet |00

- 8,000 nm 392,000 nm 252,7 5 diution

-30,000 nm 382,000 nm252,7 . o

-30,000 nm 392,000 Nm §52,7 5 &l -

distribution type counter

counter 71 =d

inverted
inverted & diffusion corrected
j B pm
# of intervals / decade
32 =

data import data impart

sensor #1 or downstream sensor #2 or upstream sensor

Figure 2a: Selecting the data (raw, inverted, etc.) for the following evaluation

3 Menu-Item: overall data

The menu item ,overall data“ has two submenu items:
»particle size - time chart”
e _weather station - time chart”

== Promo Data Analyzer
files | overall data selected intervals PROMO, FIDAS U-SMPS/U-RAMGE  miscellaneous

artide size - time char
pe—— Ver. 2.0(
Pro

weather station - time chart
5, U-RANGE

Figure 3: ,overall data”

3.1 Particle size time chart:

Please select in the menu , overall data” the submenu ,particle size — time chart”.

When starting the submenu ,particle size —time chart* the display of ,,overall data particle
size - time chart” appears. In this display different data and statistical displays can be
compared against each other.
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Lo
files overalldata selectedintervals PROMO, FIDAS U-SMPS/U-RANGE miscellaneous
PDAnalyze Ver. 2.003 HHEE e )
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE . AS
particle size - time chart L
sensor #1 | sensor #2
none Vl none V‘ none V‘
N total [P]
= N analysed [P]
2 900Ed iy -8,830EH1 _—
go00E+] M0 2] 8,000E+1 none
M3,0 [um3] s
7.800E+7 M3.2 [um] 7.000E+1 o
Sv [1/pm]
5
6,800E+]  Cn [Plem?3] 6,000E+1
Cm [mg/m*3]
5.000E+1 3
L 5.800E+]  xq0() [um] .000E+ g
s X16(N) [um] 4,000E+1 32
i 4,800E+] 4,
£ HHEN xsom) fum ?
" 3p00Es7 KB4 [m) 3,000E+1
X80(N) [um)] i
2,800E+7]  X10(V) [pm] 2,000E+1 42 |
X16(V) [um)]
1.800E+ X50(V) [um] 1.000E+1
0.600E+ B 1.698E+0
A CETW T L | e————— B S e e 1
10 ) ] 00 110000 11030 11:0600  11:09:00 111303
25 2011 25062011 25052011 26.06.2011 26.05.2011 25.05.2011
select in 20 37516
next to i ® Kl ]
=l plot | export chart to file (sensor #1)'

Figure 4: Display“overall data: particle size - time chart” without selection

The two selection options on the left refer to the left vertical axis, the two on the right refer
to an additional right vertical axis if a selection is made.

All selection options are the same and include for example total number N analyzed and
total mass concentration Cm. (see figure 5)

£ Promo Data Analyzer
files averall dats selected intervals FROMO, FIDAS LU-SMPSU-RANGE  miscelansous

PDAnalyze Ver. 2.002 33ist

particls technalogy =
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE
particle size - time chart LAS

#1: FIDASE, 0.19- 18.0pm 0 | sensor #2 |

FIDAS®, 0.19 - 180 um 0 I analysed [P 7 i none: =l [rg/m™3 =
19.08.2011 23558:32 __ 20.08.2011 23: I ysed [P] lone | e g/ 2] J
el none A
1 file(s) M total [P]
20,068,201 - 23:06:31 - 1205]1 - & A 100000~ N analysed [P]
20.08,2011 - 23:08:32 - 12051 - & 3 M1,0 [um] m
20.08,2011 - 23:10:31 - 12051 - & !
20,068,201 - 23:12:31 - 1208)1 - & M2,0 [um~2] ’m
20082011 - 231431 - 1208f1 - & M3,0 [um*3] M
20.08,2011 - 23:16:32 - 12081 - &
20.08,2011 - 2318132 - 12081 - & o M3,2 [lm] m
20,08,2011 - Z3:20:31 - 12051 - a S AL Sv [1/um] e
20,08.2011 - 23 120s(1- a = jageres! Cn [F/fem”3]
20,08, 2011 - 23:24:31 - 1205/1 - a =l s s ‘ﬁ. i |
20,08.2011 - 23:26:31 - 120s(1 - a ; i 'V |
20,08,2011 - Z3:28:31 - 120s)1 - a 2 i } ®100M) [pm]
20,08, 2011 - 25:30:32 - 1205/1 - a =
20,08, 2011 - 23:32: f-a % n H16(M) [am] -
20,08.2011 - 23 i1-a o bt 1140 XEO(N) [lm]
20,08, 2011 - 25:36:31 - 1205/1 - a XS4 [um] jol
20.08,2011 - 253831 - 1205/1 - a
20,08, 2011 - 23:40:31 - 1205/1 - a L1 | X80(N) [um]
20,08,2011 - 23:42:32 - 12051 - a i b X10(V) [umn]
20,08, 2011 - 25:44:31 - 1205/1 - a ¥16(¥) [um]
20.08,2011 - 23:46:31 - 1205/1 - a T PO ol s Ml AN M Ly o IS O
EDERED - ERATEE: (ERffle 200000 0000:00 040000 080000 120000  16:0000  20:00.00 X840y [Lm]
e 19082011 0082011 2008.2011 0082011 20082011 20082011 WLEM I O Em
20,08,2011 - Z3:54:31 - 12051 - a absolute tme (4] [m]
20,08,2011 - 23:56:31 - 12051 - a selact interwal I cursor 01:55:20 37516 ®
20,08,2011 - Z3:58:31 - 12051 - a Do Zra0annL - =
[ plot ] [ export chart to File

( )

Figure 5: Selection N analyzed and Cm at ,,overall data”
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It is possible to display other statistical values (see above). With the button Plot the two
chosen displays are assumed into the chart.

With the button export chart to file those displayed distributions can be saved as txt-file for
further import into software, e. g. Excel.

The devices remark the time of filter in and filter out with arrows in the chart automatically
as the button show annotations is marked and the button plot will be used (see red circle in
figure 6).

If one or more distributions will be marked on the left side below distribution those
distributions will be also highlighted in the chart as soon as the button show annotations are
marked and the button plot will be used (see 5. Menu-Item: miscellaneous).

With the cursor display also a specific time can be highlighted in the chart. Therefore the
time and the date have to be inserted (see green circle in figure 6).

E Promo Data Analyzer

files overall data selected intervals PROMO, FIDAS  U-SMPS/U-RANGE  miscellaneous

PDAnalyze Ver. 2.002 LT —

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE b 4
particle size - time chart =582 PALAS

| | #1:FIDAS®, 0.19-18.0pm 0 | sensor #2 |

FIDAS®E, 0.19 - 180 um 0 |
19.08,2011 23:58:32 _ 20.08.2011 23:
58:31
1 file(s)
[ 20082011 - 07:18:31 - 120571 -
20,08.2011 - 07:20:31 - 12051 -
20,08.2011 - 07,2232 - 12051 -
138
138

log. N analysed [P] T‘ none T' none TI none T‘

= ] /— \ .
¥ 100000 ( e — i | 065 1y analysed [P] ’m
| NG \ 08 one |

0,55

20,058,201 - 07,2432 - 120s/1 -
20,058,201 - 07:26:31 - 120s/1 -
20,08,2011 - 07:28:31 - 120s(1 -
20,08,2011 - 07:30:32 - 120s(1 -
20,08,2011 - 07:32:32 - 120s(1 -
20,08,2011 - 07:34:31 - 120s(1 -
20,08,2011 - 07:36:32 - 120s1 -
20,08,2011 - 07:38:31 - 120s1 -
20,08,2011 - 07:40:31 - 120s1 -
20,08,2011 - 07:42:32 - 120s(1 -
20,08,2011 - 07:44:31 - 120s(1 -
20,08,2011 - 07:46:31 - 120s(1 -
20,08,2011 - 07:48:32 - 120s1 -
20,08,2011 - 07:50:31 - 120s1 -
20,08,2011 - 07:52:31 - 120s(1 -
20,08,2011 - 07:54:32 - 120s(1 -
20,08,2011 - 07:56:31 - 120s(1 -
e

3

none

\ e m |
| 0,45
PO -

0,35 7

3
b
B

{ 033

o

] 40,5 °

Tt 0,2
0,15

el

N analysed [P], none

SEVEIRU

0,1
0,05

20:00:00 00:.00:00 04:.00:00 08.00:00 12:00:00 16:00:00 20:00:00 00:00:31

il - a k| 20.08.2011 20.08.2011 20.08.2011 20.08.2011 21.08.2011
/“ solute firne
Ject interval crsor | 0LSS20 37506

| ‘[ plot | | export chart tafile |

Bo o o oo oo o oo e oo s oo

20.08.2011 - 0502
20,08,2011 - 06:04:31 - 120s(1 -

20,068,201 - 08:06:32 - 120s1 -
20,068,201 - 06:08:31 - 120s1 -
20,08,2011 - 06:10:32 - 120s1 -
20,08,2011 - 08:12:31 - 120s(1 -
20,08,2011 - 08:14:31 - 120s(1 -

oW oo om

&

( )

Figure 6: Display of several points at ,,overall data: particle size — time chart" view

3.2 Weather station — time chart

When starting the submenu ,,overall data: weather station — time chart“ the values of the
weather station will be displayed, e.g. precipitation intensity.

© PALAS GMBH, VERSION V0030112 9
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= Promo Data Analyzer
files | overall data selected intervals PROMO, FIDAS U-SMPS/U-RAMGE  miscellaneous

Ver. 2.0

S, U-RANGE

Bild 7: “overall data: weather station -time chart”

ordinate #1 ordinate #2 ordinate #3 ordinate #4

dew point temperature ["C] jlwind direction [7] jlwind speed [km/h] jlwind signal quality [%a] j
temperatur [*C]

+ dew point temperature [°C] -100 - 18 #1 V
air plressurel[hF'a] -9 g i |7
relative humidity [%] - V
wind speed [km/h] - 80 _ 19
wind direction [*] # |—
wind signal quality [%] L 12 —
precipitation intensity [IV/m*2/h] - B0 +HiAl
precipitation type - 10

% W H0 ] - 50 E i

Figure 8: “overall data: weather station -time chart” selection of possible parameters

. ordinate #1 ordinate #2 ordinate #3 ordinate #4
Idew point temperature [°C] jlwind direction [°] jlwind speed [km/h] jlwind signal quality [%] j
48 280, - - -100 - 18 # ’K
260
46 A 90 _ 48 #2 A\
# |\
0 80
44 22 - 14 ’—
#‘1 /
2 g s +iRw|
60
S - 10
O w0 50 ¥ i
B 120 -8
40
100 e
-4 60 20 =1
40
=3 10 S
20
-0 e (T T S e S il — L =
00:00:00 00:00:00 00:00:00 00:00:00 00:00:0 00:00:00 00:00:01 00:00:00
11.08.2011 12.08.2011 13.08.2011 14.08.2011 15.08.2011 16.08.2011 17.08.2011 18.08.2011
; absolute time
I cursor 10:05:13 20586.301
| 05.02.2009 | =

export data to file |

Figure 9: ,,overall data: weather station - time chart” Display of several parameters

With the blue curve the dew point temperature in °C is displayed.
With the red curve the wind direction in ° is displayed.

With the gray curve the wind speed in km/h is displayed.

With the green curve the wind signal quality in % is displayed.

© PALAS_ GMBH, VERSION V0030112 10
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4 Menu-ltem: selected intervals

The menue item ,,selected intervals” offers three sub-menues:

»particle size distribution/statistics”
»particle size distribution color plot (sensor #1)“
*  “fractional efficiency”

In opposition to the display ,,overall data”, the menu-point , selected intervals” displays a
distribution in a given time interval, the comparison of serveral marked distributions or of a
single distribution.

== Promo Data Anabyzer

files overall data | selected intervals PROMO, FIDAS U-SMPSAJ-RANGE miscelaneous

particle size distribution/statistics I ;
P DA n a particle size distribution colour plot (sensor#1) e r - 2 - '

Promo, Fidas,  factional efficdency

Figurel0: “selected intervals: particle size distribution/statistics”

4.1 particle size distribution/statistics:

£ Promo Data Analyzer
files overalldata | selected intervals PROMO, FIDAS  UU-SMPS/U-RANGE  miscellaneous

PDANa e }/er. 2.002

Promo, Fidas,  fractional efficiency

p

particle size distribution/statistics

#1FIDASE, 0.19- 18.0um 0 | sensor #2 |
FIDAS®, 0.19- 18.0 um 0 _ TI
19.08.2011 23:58:32 20.08.2011 23: — _ )
58:31 | diferential | cumulative | statistics | table
1 fle(s)
20.08.2011 - 23:08:31 - 12081 - 2 & 18000
20082011 - 23:08:32 - 1208/1 - & 3 Fae #120,08.2011 - 21:22:31 - 12051 - 2 [~
20.08.2011 - 23:10:31 - 1208/1 - & s =
20.08.2011 - 23:12:31 - 120801 - 5 16000
20.08.2011 - 23:14:31 - 12081 - 2 15000
20.08.2011 - 23:16:32 - 12081 - a 14000
20.08.2011 - 23:18:32 - 12081 - a s
20.08.2011 - 23:20:31 - 12081 - &
20.08.2011 - 23:22:31 - 120811 - 5 12000
20.08.2011 - 23:24:31 - 1208/1 - a 11000
20.08.2011 - 23:26:31 - 12081 - 2 10000
20.08.2011 - 23:28:31 - 12081 - a ;
20.08.2011 - 23:30:32 - 1208/1 - & °0oo
20.08.2011 - 23:32:31 - 120s)1 - & 8000
20.08.2011 - 23:34:31 - 1208/1 - a 7000
20.08.2011 - 23:36:31 - 12081 - a 000
20.08.2011 - 23:38:31 - 120s/1 - a
20.08.2011 - 23:40:31 - 1208/1 - & 5000
20.08.2011 - 23:42:32 - 120s)1 - & 4000
20.08.2011 - 23:44:31 - 1205/1 - a 3000
20.08.2011 - 23:48:31 - 12081 - a 000
20.08.2011 - 23:48:32 - 120s/1 - &
20.06.2011 - 23:50:31 - 1208/1 - & 100
20,068,201 - 23:52:31 - 12061 - 2 o ) S T i P N
20.08.201 - 23:54:31 - 120s{1 - a 0,10 1,00 | 10,00 100,00
20.08.2011 - 23:56:31 - 12051 - @ |— e —
f:é:ﬁ”‘;ﬂ':ﬂa‘:f&:snll'mlfzs”;” N o ] @ export comprehensive distribution data (selacted distributions]) . sxport alldi ditributions (sensor #1) )
-08.2011 - 00:00:53 - -» 13.01.2012 - =  —= —
- e —

[
Figurell: Start screen of the menu item ,selected intervals — particle size
distribution/statistics”

In the following examples three distributions were marked out of two whole days’
distribution with a time resolution of 600s and were compared against each other.

© PALAS_ GMBH, VERSION V0030112 11
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Therefore the three corresponding files were marked with control key on the left side under
distribution. After this, the kind of display has to be chosen, e. g. dy (Particle number) (see
figure 11) and the plot-Taste has to be activated (red circle).

With the button export comprehensive distribution data (selected distribution) (green
circle) or with the button export all dN distributions (sensor #1) (blue circle) the values are
save das a txt-file and can be used with other programs, e.g. Excel.

distrbutions
22.04.2008 - 18:30:26 - 600s/60 - & a]
22.04,2008 - 18:40: 26 - 600s/50 - a dN o
22,04,2009 - 18:50:26 - 600s/80 - a s dN =5
22.04,2008 - 13:00:25 - 600s/50 - a dN/N
22,04,2009 - 13:10:25 - 6005/50 - a L
22.04,2009 - 19:20:26 - 6005/50 - a dN/N/dX
22.04,2009 - 19:30:25 - 600s/60 - a dN/N/log(dX) i
22,04,2009 - 13:40:25 - 600s/50 - a BN
22,04,2009 - 19:50:25 - 600s/50 - a 2 |
22,04,2009 - 20:00:26 - 600s/50 - a dCn |
22,04,2009 - 20:10: 26 - 600s/50 - a dcn/cn |
22,04,2009 - 20:20:25 - 600s/50 - a
22,04.2009 - 20:30:25 - 600s/60 - a dCn/Cn/dX -
22.04.2009 - 20:40:25 - 600s(60 - a dCn/Cn/log(dX) i
-600s/80 - a = 1
= .}
—600s/50 - a dv il
22,04,2009 - 21:20:25 - 600s/80 - a dv/v
22.04,2009 - 21:30:26 - 600s/50 - a L
22,04,2009 - 21:40: 26 - 6005/50 - a dv/v/dx W
22.04.2009 - 21:50:35 - 600s/50 - a dV/V/log(dX)
22,04,2009 - 22:00:25 - 600s/50 - a . |
22,04,2009 - 22:10: 25 - 600s/50 - a —
22,04,2009 - 22:20: 6 - 600s/50 - a dCm -
22.04,2009 - 22:30:26 - 600s/60 - a dCm/Cm
22.04,2009 - 22:40: 26 - 600s/50 - a dCm/Cm/dx
22,04,2009 - 22:50:25 - 600s/50 - a
22,04,2009 - 23:00:25 - 600s/60 - a dCm/Cm/log(dX)
22,04,2009 - 23:10: 26 - 600s/50 - a - =
22,04,2009 - 2% - 600s/50 - a
a dA
22.04.2009 - 23:40:25 - 600s/60 - a da/a it
22,04,2009 - 23:50: 26 - 5805/58 - a
23 N4 NN4 - NNAN=NA - ANNe/AN - A LI

Figure 12: Drop down menu with different kinds of display for ,,selected intervals —particle
size distributions/statistics”

Within the submenu ,selected intervals: particle size distributions/statistics” it is possible
to chose between two graphical displays:

differential”
e  cumulative”

As well as two additional kind of displays of statistics and table:

,Statistics”
e _table”

The selected files will be shown with the corresponding color on the legend on the right side
(blue circle). With the button plot-button (red circle) the marked files will be assumed and
compared against each other and shown in a chart.

© PALAS_ GMBH, VERSION V0030112 12
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The previous selected kind of display of the data, e. g. dy (green circle) will then be retained
for the graphical display (, differential”, ,,cumulative”, ,statistics” and “table”). The kind of
display can always be changed in the pull down menu (see figure 11) and will be effective by
using the plot-button.

4.1.1  particle size distribution/statistics: differential

fles overal dats selectedintervals PROMO, FIDAS U-SMPS[U-RANGE  miscellaneous

PDAnalyze Ver. 2.002 £ e rochpology

. &
Promo, Fidas, UF-CPC. U-SMPS. U-RANGE Pﬁ A
particle size distribution/statistics e L S

#1: FIDAS@, 0.19- 18.0pm 0 | sensor #2 |

FIDASE, 0.19 - 18.0 um O dN
19.08.2011 23:58:32 __ 20.08.2011 23: —_— .
58:31 differantial | cumulative | statistics | table
1 file(s)

20.08.2011 - 23:06:31 - 12081 - & ~
20.08.2011 - - 120s(1 - 1 5000~
20.08.2011 - - 120501 - &
2 11 - 20si1 - &
20.08.2011 - 23:14:31 - 12081 -
20.08.2011 - 23:16:32 - 120841 -
20.08.2011 - 23:18:32 - 12051 -
20.08.2011 - 23:20:31 - 12051 -
20.08.2011 - 23:22:31 - 120841 -

-

lin.

w3
o

#1 20082011 - 23:12:31 - 12051 - a
#120,08.2011 - 23:26:31 - 12051 - a
#120,08.2011 - 2313831 - 12051 - a
#2

=

4300

4000

RN

3500

3000 .1-‘

£ 25030 Ll

a
a
a
a
a
a
a

20.08.2011 - 23:30:32 - 120541 -
20.08.2011 - 23:32:31 - 120841 -
20.08.2011 - 23:34:31 -
20.08.2011 -
2 11 - 205
20,08.2011 - 23:40:31 - 120s(1 -
20.08.2011 - 23:42:32 - 120841 -
20.08.2011 - 23:44:31 - 120841 -
20.08.2011 - 23:46:31 - 12051 -
20.08.2011 - 23:48:32 - 12051 -
20.08.2011 - 23:50:31 - 12081 -
20.08.2011 - 23:52:31 - 120841 -
20.08.2011 - 23:54:31 - 12051 -
20.08.2011 - 23:56:31 - 12051 -
20.08.2011 - 23:56:31 - 12051 - &
range 11.08.2011 - 00:00:53 - -> 13,01, 2012 - — ‘
-

2000

I~
&

1500

1000

500 _r L

0-, o I, sy T il L UL
0,010 0,100 1,000 10,000 100,000

0w o ooo oo oo oo o

export comprehensive distribution data (sslected distributions)

e
sxport all di distributions (ssnsor #1)

(

Figure 13: ,differential” display of the comparison of three distributions

With the button export comprehensive distribution data (selected distribution) (green
circle) or with the button export all dN distributions (sensor #1) (blue circle) the values are
save das a txt-file and can be used with other programs, e.g. Excel.
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4.1.2  particle size distribution/statistics: cumulative

E Promo Data Analyzer

fles overal dats selectedintervals PROMO, FIDAS U-SMPS[U-RANGE  miscellaneous

PDAnalyze Ver. 2.002

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

particle size distribution/statistics

#1: FIDASE, 0.19- 18.0pm 0 | sensor #2 |
FIDAS®, 0.19 - 18.0 um 0 N &=
19.08.2011 23:58:32 20.08.2011 23 "
58:31 | differential | cumulative ! statistics | tabls |
1 file(s)
20.06.2011 - 23:08:31 - 1208f1 - & B 28000
20,06.2011 - 23:08:32 - 12081 - = A T #120,08.2011 - 23:12:31 - 1205f1 - a ~
20.08.2011 - 23:10:31 - 120s/1 - & 25000 ’r #120.08.2011 - 23:26:31 - 120s/1 - a P~
2 1= a
TR T T 24000 {/ #12008.2011 - 23:33:31 - 12051 - 2 [~
20.08.2011 - 23:16:32 - 1208/1 - & 22000 ~
20.08.2011 - 23:18:32 - 12081 - a ﬂ}f"‘_
20.08.2011 - 23:20:31 - 12081 - a 20000 ﬂ!
20.08.2011 - 23:22:31 - 1208/1 - & 18000 |
20.06.2011 - 23:24:31 - 12081 - & J'/;
B 2 16000
20.08.2011 - 1-120s/1- a & ,{
20.08.2011 - 23:30:32 - 12051 - & o 11000
20.08.2011 - 23:32:31 - 1208/1 - & 12000
20.06.2011 - 23:34:31 - 12081 -
120811 - 3 10000
] o 8000
20.08.2011 - 23:40:31 - 120s/1 - &
20.06.2011 - 23:42:32 - 1208/1 - 5000
20.06.2011 - 23:44:31 - 1208/1 -
20.08.2011 - 23:48:31 - 12051 - a 4000 !
20.08.2011 - 23:48:32 - 12051 - a 2000
20.06.2011 - 23:50:31 - 1208/1 - & ’
20,068,201 - 23:52:31 - 12061 - 2 o I T P N
20.08.2011 - 23:54:31 - 120801 - & 0,10 1,00 10,00 100,00
20.08.2011 - 23:56:31 - 12081 - a P L
f:n'g:'ff"nla':;’fa_’gnll'mllzg;’_l_; Np— ‘ sxport comprehensive distribution data (selected distributio oxport al dn distributions (sensor #1)
o I

( )

Figure 14: ,cumulative” display of the comparison of three distributions

With the button export comprehensive distribution data (selected distribution) (green
circle) or with the button export all dN distributions (sensor #1) (blue circle) the values are
save das a txt-file and can be used with other programs, e.g. Excel.
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4.1.3  particle size distribution/statistics: statistics

E Promo Data Analyzer

PDAnalyze

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

fles overal dats selectedintervals PROMO, FIDAS U-SMPS[U-RANGE  miscellaneous

Ver. 2.002

particle size distribution/statistics

#1: FIDAS@, 0.19- 18.0pm 0 | sensor #2 |

FIDAS®, 0.19- 18.0 um 0

18.08.2011 23:58:31 ___ 19.08.2011 23:

19.08.2011 - 23;
19.08.2011 - 23

193 011 -
19.08.2011 -
19.08.2011 -

193 011 -
19.08.2011 -
19.08.2011 -

19,08.2011 -

19.08.2011 -
19.08.2011 -
19.08.2011 -
19.08.2011 -
19.08.2011 -
19.08.2011 -
19.08.2011 -
19.08.2011 - 23:56:31 -
19.08.2011 - 23:58:31 - 12081 -

0w o oooo oo oo o oofloosoooefoosoooa

58:31

1 file(s)
19.08.2011 - 23:06:31 - 120s]1 - ~
19.08.2011 - 23:08:31 - 120s/1 1
19.08.2011 - 23 120s{1

a
range 11.08.2011 - 00:00:53 - -» 13.01.2012 - —

»

dn o

| differential | Clinauve | alses | taple

average of all selected intervals
M_analysed: 9523 P
M_total: 9523 P

M1,0: 0,2 pmn
M2,0: 0,1 pm?*
M3,0: 0,1 pm*

M1,2(Sauter): 1,5 pm
Sw=6(M2,0/M3,0): 6,4 1/um

SumidCn): 124,4 Pjfcm?
SumidCm): 0,016 mg/m=

Sumida): 2257,3 pm=

"Surn(dv}: 855,0 pm3

PM1 atm.; 4,065302 pgfm?2

[PM2,5 atm.: 4,382804 pogim*

PM10 atrm.: 8,592018 pg/m*®
PM_total atm.: 0,000000 pgfm*
PM alv.: 0,000000 pg/m*
PM tho.: 0,000000 pgfm?®
PM resp.: 0,000000 pgfm?
PM1: 0,000000 pgfm?
PM2,5: 0,000000 pg/m*
P4 0,000000 pgfm?
PM10; 0,000000 pofm*
PM_total: 0,000000 pg/m?

plot

@ sxport comprehensive distribution data (sslscted distributions] 842

sxport all di distributions (ssnsor #1)

(

Figure 15: ,statistic” display of the comparison of three distributions

Within the statistics always the mean value of the selected files is displayed. If you measure
with the Fidas® device the PM values will be also shown (red circle).
Always the statistical values of the selected distribution are sown. The kind of display in the
above figure is dN; it can be changed at any time (see yellow circle).

With the button export comprehensive distribution data (selected distribution) (green

circle) or with the button export all dN distributions (sensor #1) (blue circle) the values are
save das a txt-file and can be used with other programs, e.g. Excel.

© PALAS GMBH, VERSION V0030112
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4.1.4  particle size distribution/statistics: table

dNiN e |

%rential | cumulative | statistics | table

#1 range 11.08.2011 - 00-00-53 - - 18.01.2012 - 10-00-47
Xu[um] X[um] Xo[wm] dX[um] dN[P] dN/N dN/N/dX [L/um] dN/N/log(dX)  Sum(@dN)[P] Sum(dN)/N -
0100 0104 0107 0007 O 0,00000 0,000 0,0000 0 0,00000 [
0,107 0111 0115 0,008 0 0,00000 0,000 0,0000 0 0,00000
0115 0,120 0124 0,009 0 0,00000 0,000 0,0000 0 0,00000 ‘ =
0124 0120 013 009 0 000000 0,000 0,0000 0 0,00000
0133 0138 0143 000 0 000000 0,000 0,0000 0 0,00000 ‘
0,143 0,149 0,154 0,011 0 0,00000 0,000 0,0000 0 0,00000 =
0,154 0,160 0,165 0,011 203 0,00001 0,001 0,0003 203 0,00001
0165 0172 0178 0012 108194 0,00548 0444 01752 108397 0,00549
0178 018 0191 0013 1280425 006481 4,885 20738 1388821 0,07029
0,191 0,198 0,205 0,014 2839739 014373 10,081 4,5893 4228560 0,21402
0,205 0,213 0,221 0,015 3069502 015536 10,140 49715 7298062 0,36938
0,221 0,229 0,237 0,016 2546734 0,12890 7,829 41248 9844796 049828
0237 0246 0255 0018 2520840 012759 7,212 4,0828 12365636 062587
0,255 0,264 0,274 0,019 2446808 012385 6,514 39631 14812544 0,74972
0,274 0,284 0,294 0,020 2353121 011910 5829 38112 17165664 0,86882
0,294 0,305 0,316 0,022 1327189 0,06717 3,080 2,149 18492854 0,93599
0316 038 0340 0024 45825 002320 0,983 07423 18951149 095919
0340 0352 0365 0025 23461 001177 0,464 0,3765 19183609 097095
0,365 0,379 0,392 0,027 132083 0,00669 0,245 0,2139 19315692 0,97764
0,392 0,407 0422 0,029 90378 0,00457 0,156 01464 13406070 098221 -
4 2

e

plot

szort comprehensive distribution data (sele

B
export all dN distributions (sensor #1) >

cted distributim

Figure 16 ,table” display of the comparison of three distributions

With this kind of display always the mean value of the selected files will be sown. The table
of the selected kind of display will be sown. In this case it is dN/N; it can be changed at any

time (see yellow circle).

With the button export comprehensive distribution data (selected distribution) (green
circle) or with the button export all dN distributions (sensor #1) (blue circle) the values are
save das a txt-file and can be used with other programs, e.g. Excel.

© PALAS GMBH, VERSION V0030112
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4.2 »particle size distribution color plot (sensor #1)“

The menu item , particle size distribution color plot (sensor #1)“ shows the 3D graph of the
distribution:

#1: FIDAS®, 019 -180um #1 | sensor #2

FIDAS®, 0.19 - 18.0 pm #1

19.08.2011 23:58:32 __ 20.08.2011 23:58:31
1 file(s)

719 intervals of 1 5

20.08.2011 - 23:06:31 - 120s/1 - 3 -
20.08.2011 - 23:08:32 -120s/1 - a
20.08.2011 - 23:10:31 - 120s/1 - a
20.08.2011 - 23:14:31 - 120s/1 - 3
20.08.2011 - 23:16:32 -120s/1 - a
20.08.2011 - 23:18:32 - 120s/1 - a
20.08.2011 - 23:20:31 - 120s/1 - & 1 500
20.08.2011 - 23:22:31 - 120s/1 - a
:

20.08.2011 - 23:24:31 - 120s/1 - 1 200
20.08.2011 - 23:28:31 - 12011 - & 900
20.08.2011 - 23:30:32 - 120s/1 - 3
20.08.2011 - 23:32:31 - 120s/1 - a 600
20.08.2011 - 23:34:31 - 120s/1 - a
20.08.2011 - 23:36:31 - 120s/1 - & 300

20.08.2011 - 23:40:31 - 120s/1 -
20.08.2011 - 23:42:32 - 120/1 -
20.08.2011 - 23:44:31 - 1205/1 -
20.08.2011 - 23:46:31 - 1205/1 -
20.08.2011 - 23:48:32 - 120/1 -
20.08.2011 - 23:50:31 - 120s/1 -
20.08.2011 - 23:52:31 - 120s/1 -
20.08.2011 - 23:54:31 - 120s/1 -
20.08.2011 - 23:56:31 - 120s/1 -
2008.2011 - 23:58:31 - 120s/1 - 2 1
range 11.08.2011 - 00:00:53 - -> 18.01.2012 - | 5|

- dont change view E
Figure 17: ,selected intervals: particle size distribution — color plot (sensor #1)“

}

4.3 fractional efficiency:

= Promo Data Analyzer
files overall data | selected intervals PROMO, FIDAS U-SMPS/U-RAMGE  miscellaneous

partice size distribution/statistics
P DA n a particle size distribution colour plot (sensor#1) e r - 2 - 0(

Promo, Fidas, IEERr] effidency

Figure 18: ,selected intervals: fractional efficiency”

The menu item ,selected intervals: fractional efficiency” display the fractional efficiency
curve (the efficiency over the particle size).

Selection between:

Fractional efficiency - Timechart
Fractional efficiency — Timechart table
Fractional efficiency - efficiency

© PALAS_ GMBH, VERSION V0030112 17
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4.3.1  Fractional efficiency - Timechart
timechart | timechart table | efficiencies |
ECn |\
ECm [\

100 - --100
A __'_._,-—F'—""—-'_-F &
80 - -80
70 - -70
= 60 - -60

&,
L"_SI 50 - 50

18]
40 - 40
30 - -30
20 - -20
10 - -10
D "~ 0

10:00:00 10:30:00 11:00:00
20.05.2011 20.05.2010 20.05.2010
- RTE TETT, absolute time
cursor HEH -
19.04.2009 ® Rl |
_g— R

wy 3

[%]

smoothing:

I D) T

Figure 19: Display of the ,fractional efficiency — time chart”

With the Plot-button (green circle) the fractional efficiency of the previous selected files will
be displayed in a time chart.

With the smoothing dropdown menu (red circle), the smoothing factor can be selected (see

figure 20).
a5 |
J none
=20 - 1 interval =t
2 intervals
= |
4 intervals
5 intervals
6 intervals &l
7 intervals
export ¢ 8 intervals
smoothing: |none |Z|

Figure 20: Smoothing factor selection

© PALAS GMBH, VERSION V0030112
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4.3.2  Fractional efficiency — Timechart table

| timechart | timechart table | efficiencies |

downstream start  downstream stop upstream start upstream stop total retention B total retention E -
Cn [%] Cm [%]
20.05.2010 10:00:00 20.05.2010 11:00:00  20.05.2010 10:00:00  20.05.2010 11:00:00 89,5934 91,375

smoothing: | none (ﬁ)
Figure 21: Display of the , fractional efficiency — time chart table”

With the Plot-button (green circle) the fractional efficiency table of the previous selected
files will be displayed in a time chart.

With the smoothing dropdown menu (red circle), the smoothing factor can be selected (see
figure 20).

© PALAS_ GMBH, VERSION V0030112 19
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4.3.3  Fractional efficiency - efficiency

| timechart | timechart table | efficiencies |

100-
> /
B0 -

70 -

oo 01.01.1904 01:00:00 [ A

60 -

50 -

i
i

40 -

30-

20-

10-=

o- | A TR N O IS N T U O O
0,200 1,000 10000 20,000
X [um]

® wll cursor | 0178 | 46,6989

(export chart to file [)

smaathing: |none |Z| 1‘
Figure 22: Display of the ,fractional efficiency — efficiency*

With the Plot-button (green circle) the fractional efficiency of the previous selected files will
be displayed.

With the smoothing dropdown menu (red circle), the smoothing factor can be selected (see
figure 20).

With the button export chart to file the data are saved as a txt-file and can be used with
other programs, e.g. Excel.
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5 PROMO, FIDAS

“Promo, Fidas” offers the following sub-menus:
e  Fine dust —time chart”
»absolut filter system (sensor #1)“
“air sensor — time chart (sensor #1)”
“operating parameters — time chart (sensor #1)”
“heating units —time chart (sensor #1)”
“settings (sensor #1)“
“raw data distribution (sensor #1)“

5.1 ,Fine dust —time chart”

The user gets the display of the PM;, PM; 5 and PM;, values over the time.

(== Promo Data Analyzer
files overalldata selected intervals | PROMO, FIDAS U-SMPS/U-RANGE  miscellaneous

fine dust - time char N
PDAnalyze T 0

absolut filter system (sensor#1)
Promo, Fidas, UF-CPC, U-5|

air sensor - time chart (sensor #1)

operating parameters - time chart (sensor #1)

e heating units - time chart (sensor #1) —

IC: \Wsersiss\Desktop'Palas

settings (sensor #1)
PROMO, FIDAS, UF-CPC raw data distribution (sensor #1)

Figure 23: Promo, Fidas “fine dust — time chart”

Possibility to select between three different kinds of displays:
e “atmospheric PM fine dust”
* “classic PM fine dust”
®  “health related fine dust”

The point of time of the deposit of the filter and the taking out of the filter will be marked in
the chart, as a filter was inserted (therefore also see point absolute filter) and this was also
inserted accordingly into the software. The identification of the filters is always FID
(Year/Month/Day)_time(Hour/Minute)(number of sample) In/Out, e. g.

FID20090421 092223 to mean, that the Filter No. 23 on 21.04.2009 was deposited at 9.22
AM.
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5.1.1  “atmospheric PM fine dust”

£ Promo Data Analyzer

files overall data selected intervals PROMO, FIDAS  L-SMPS/U-RANGE  miscellansous

PDAnalyze Ver. 2.002

Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

particle technalogy

LAS

fine dust - time chart

#1: FIDASE, 0.19 - 18.0 pm 0 | sensor #2 |

FIDASE, 0.19 - 18.0 um 0 atmespheric PM fine dust | classic PM fine dust | health related fine dust |

19.08.2011 23:58:32 ___ 20.08.2011 23:

58:31 20 N ‘

1 fie(s) PM 1 s | ) B2l
20,08,2011 - Z306:31 - 120s/1 - - 200 . 3

20,08,2011 - 23:08:32 - 120s/1 - PM 2,5
2H0.08,2001 - 2310531 - 120571 -
206,201 - 2312131 - 1205/1 -
206,201 - 2314131 - 1205/1 -
208,201 - 2316132 - 1205/1 -
2008, 2001 - 2318132 - 120501 -

k=

180-—PPHH / \ /
o/ \ /

160 PM total
ne:0:32 X

20,08,2011 - 23:50:31 - 120s/1 -
20,058,201 - 235231 - 120s/1 -
20,08,2011 - 23:54:31 - 120s/1 -

000000 030000 0BO00D 090000 120000 1S00:00  1800:00 200000 00:00:31
0082011 0082011 008011 20032011 20082011 20082011 20082011 20082011 2108201

LT T T VAT VYRR VTRV RV R -V

20,08,2011 - 23:20:31 - 120s(1 - 0
20,08,2011 - 23:22:31 - 120s(1 - i= 150 i
20,08,2011 - 23:24:31 - 120s(1 - iy
20,058,201 - 23:26:31 - 120s(1 - ot T8 A0 \/ \ | 1 |
20,058,201 - 23:28:31 - 120s(1 - =
20,08,2011 - 23:30:32 - 120s(1 - o 0410032 |
20,08,2011 - 23:32:31 - 120(1 - 80 \
20,058,201 - 23:34:31 - 120s(1 - \
20,08,2011 - 23:36:31 - 120s(1 - 60 T
20,08,2011 - 23:38:31 - 120(1 - / \ o Lkl
20,05,2011 - 23:40:31 - 120s(1 - 40 ‘“U H ———
20,08,2011 - 23:42:32 - 120s(1 - | b
20082011 - 254431 - 1208{1 - 20 H— A o e A tal T
20,08,2011 - 23:46:31 - 120s(1 - MJ‘IMAI“- : I | R Pl
20,058,201 - 23:48:32 - 120s(1 - 0 T
138
138
138
11

20.08.2011 - 23:56:31 - 1205/1 - absolute time

1 crsor 10:05:13 20566,301 ® .
151022002 J export chart to file
_ V
plot

20,08,2011
range 11,0

3

(

Figure 24: Display of “fine dust - time chart - atmospheric PM fine dust”

Display of the PMy, PM; 5, PM1g and PM 5 values over the time according to atmospheric
PM fine dust evaluation algorithm, as well as the annotations (red circle) if available.

With the button “export chart to file (green circle) the graphic will be saved as a txt-file and
can further be used with other programs, e.g. Excel.
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5.1.2
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Figure 25: Display of “fine dust - time chart - classic PM fine dust”

Display of the PM;, PM; 5, PM1g and PM 5 values over the time according to classic PM
fine dust evaluation algorithm.
With the button “export chart to file (green circle) the graphic will be save das a txt-file and
can further be used with other programs, e.g. Excel.
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Figure 26: Display of “fine dust - time chart - classic PM fine dust”

Display of the PM;, PM; 5, PM1o and PM o5 Values over the time according to health related

PM fine dust evaluation algorithm.

With the button “export chart to file (green circle) the graphic will be save das a txt-file and
can further be used with other programs, e.g. Excel.
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5.2 ,absolut filter system (sensor #1)“

The Fidas systems are equipped with a ,total filter” for the gravimetrical evaluation of the
total mass. With the PDAnalyze software the comparison can be done between the
gravimetrical collected mass value and the optical measured value.

(=% PFromo Data Analyzer
fles overall data selected intervals | PROMO, FIDAS U-SMPS/U-RANGE  miscellaneous

PDAnalyze fine dust - time chart 0

Promo, Fidas, UF-CPC, U-S|
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operating parameters - time chart {sensor #1)

LEEET) heating units - time chart (sensor #1)

IC: \Jsers\ss\Desktop\Palas
settings (sensor #1)

PROMO, FIDAS, UF-CPC raw data distribution (sensor #1)

Figure 27: Selection ,,PROMO, FIDAS - absolute filter system (sensor #1)*“

In order to compute the correlation between gravimetric and optical measurement, please
select the appropriate files with a filter change (in/out).

After pressing the button compute correlation for selected filter the statistical values to the
corresponding files, which are marked under distribution, are then calculated.

This computed correlation factor can then be entered in the Fidas® firmware (please see
Fidas® firmware manual for details) for successive measurements.
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Figure 28: start screen of the menu item ,,absolute filter system*
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53 “air sensor — time chart (sensor #1)”

At the submenu ,,PROMO, FIDAS: air sensor — time chart (sensor #1)“ the value of rel.
humidity hin [%], the temperature T in [°C] and the barometrical atmospheric pressure p in
[Pa] over the time will be shown in the chart.
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Figure 29: Selection “PROMO, FIDAS: air sensor - time chart (sensor #1)”
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Figure 30: ,,PROMO, FIDAS: air sensor - time chart” Display of sensor data for h, Tand p

Graphical display of the chronological sequence of the relative humidity h in [%] (blue curve),
the temperature T in [°C] (red curve) and the barometric atmospheric pressure p in [Pa]
(green curve).
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54 Operating parameters — time chart

The menu item ,,PROMO, FIDAS: operating parameters — time chart” displays the values of
external sensors, e. g. particle speed.
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Figure 31: Selection “PROMO, FIDAS operating parameters -time chart (sensor #1)”
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Figure 32: “PROMO, FIDAS: operating parameters - time chart (sensor #1)”

With this kind of display there was an external sensor for the particle speed connected. The
particle speed is displayed in the blue curve aver the time. The values of the suction pump
are displayed in the grey curve over the time. The LED temperature is displayed in the green
curve over the time. The value of the volume flow is displayed in the red curve over the
time.
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5.5 “heating units —time chart (sensor #1)”

The menu item ,,PROMO, FIDAS: heating units — time chart (sensor #1)“ displays the value
of any external heating, for example also the IADS (Intelligent Aerosol Drying System).
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Figure 33: Selection “PROMO, FIDAS: heating units - time chart (sensor #1)”
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Figure 34: “PROMO, FIDAS: heating units - time chart (sensor #1)”

Display of the selected and the current value of temperature sensor #1, temperature #2
(IADS) and the correspondent heating temperature as a time chart.
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5.6 “settings (sensor #1)“

The menu item ,,PROMO, FIDAS: settings (sensor #1)“ shows all parameters that were set
and used during the measurement.
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Figure 35: Selection “PROMO, FIDAS: settings (sensor #1)”
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differential pressure: 4092 Fa
262,00 pm 69,00 pm 8,60 mfs 0,00 Hs 1,00
humidity: 26,4713 %

height dilution c-factor signal_pattern
fibertest: 489633 V 163,80 pm 0.96 0.95 standard t_min & t_max \_‘
analog input #1: 2827 W size_factor_edge_zone a
Cn_max sampling_head
Al lreut =2 S ¥ O 2000000 Plcm® none =A
FEICCH: JU— [T highly sensitive [ monadisperse-sensor [ fine dust sensor

LED temperature: 44,0824 o

heating/cooling units calibration file

file name
setpoint £1: 4] 7 setpoint #2: 411 g
Latex0 25-17log.TX
. = #h
temperature £1: 315,5 C temperature #2: 41 —— - DACT Fieasament s
output level #1: (4] % output level #2: 35 % 010 19 00 1923 0
/) ready for measurement /) ready for measurement

Figure 36: “PROMO, FIDAS: settings (sensor #1)”

Display of all parameters on one view, which are used for the calculation, e.g. measurement
volume, temperature, volume flow and so on.

Important in this case is that the LED for the coincidence value is always green, that means
the measurement is not done with coincidence error.
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5.7 “raw data distribution (sensor #1)“

The menu item ,,PROMO, FIDAS: raw data distribution (sensor #1)“ display the raw data of
the measurement, e.g. the particle number of the raw data channels.

=% Promo Data Analyzer
fles overalldata selected intervals | PROMO, FIDAS  U-SMPS/U-RANGE  miscellaneous

PDAnalyze fine dust - time chart (

absolut filter system (sensor#1)
Promo, Fidas, UF-CPC, U-5|

air sensor - time chart (sensor #1)

operating parameters - time chart (sensor #1)

LR heating units - time chart (sensor #1)

IC:'l,I.Isers'lss'IDesktop'lPalas

settings (sensor #1)
PROMO, FIDAS, UF-CPC raw data distribution (sensor #1)

Figure 37: Selection “PROMO, FIDAS: raw data distribution (sensor #1)”

First of all the data has to be loaded as overall data or selected intervals and shown by
pressing the plot-button. After that the raw data distribution can be shown.

#1: FIDAS®, 019 - 180 pm 21 ‘ sensor#2 ‘

FIDAS®, 0.19 - 18.0 um #1
19.08.2011 23:58:32 __ 20.08.2011 23:58:31 758
1 filegs)

719 intervals of 1 5 T
20.08.2011 - 23:06:3L - 120s/1 - a
20.08.2011 - 23:08:32 - 120s/1 - a
20.08.2011 - 23:10:31 - 120/1 - a
20.08.2011 - 23:12:31 -120s/1 - a
20.08.2011 - 23:14:31 - 1205/1 - a 556

a \
a
a
a

608 ‘

20.08.2011 - 23:16:32 - 1205/1 - 508
20.08.2011 - 23:18:32 - 120s/1 -

20.08.2011 - 23:2031 - 1205/1 - 458 ]
20082011 - 23:2431 - 1205/1 - a 408
20082011 - 23:26:31 - 120s/1 - a
20.08.2011 - 23:2831 - 120s/1 - a
20082011 - 23:3032 - 120s/1 - 2
20082011 - 23:3231 -1205/1 - a
20.08.2011 - 23:3431 - 120/1 - a
20082011 - 23:3631 -120/1 - 2
20.08.2011 - 23:38:31 -1205/1 - a
20082011 - 23:4031 - 120/1 - a
a
a
a
a
a
a
a
a

counts

356

3068

l
250 l
208 h

l

!

20.08.2011 - 23:42:32 - 1205/1 -
20.08.2011 - 23:44:31 - 120s/1 -
20.08.2011 - 23:46:31 - 120s/1 -
20.08.2011 - 23:48:32 - 120s5/1 -

158

108 '\
20.08.2011 - 23:50:31 - 120s/1 - 50-
20.08.2011 - 23:52:31 - 120s/1 -
20.08.2011 - 23:54:31 - 12051 -

20.08.2011 - 23:56:31 - 120s/1 -

20082011 - 23:58:31 - 120s/1 - a channel
range 11,08.2011 - 00:00:53 - -> 18.01.2012 - IE_‘ @ all raw size distributions (SEHD
Figure 38: “PROMO, FIDAS: raw data distribution (sensor #1)”

With the button “export all raw size distributions (sensor #1)“ (red circle)all the raw data
values can be save das a txt-file and further be used with other programs, e.g. excel.
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6

Menu-ltem: U-SMPS/U-RANGE

This menu item provides extended information about the scan process of the U-SMPS. This
information is only accessible if the measurement was performed with a U-SMPS or the U-

RANGE

Note: This extended information is only available for data that are imported under sensor #1
(see 2. Menu-Item: files -> select files for more information).

This extended information is categorized as follows:
UP-/DOWN-scan comparison

Settings

Operating parameters

if an up-/down-scan (averaging) was performed the two
scans are averaged to yield one particle size distribution.
Here both scans as well as the averaged particle size
distribution are shown. If only an up-scan (scan from
smallest to largest particle size) or down-scan was
performed only this is shown.

This lists parameters that were used during the scan,
especially “aerosol properties”, “scanning procedure”,
“DEMC properties” and an optional comment.

This is a graphical display of the sheath air flow rate,
temperature, and relative humidity, the impactor
pressure, and the sample air temperature and flow rate.

“« H ”
6.1 UP-/DOWN-scan comparison (sensor #1)
ek
fles overall data selectedintervals PROMO, FIDAS U-SMPS/U-RANGE miscelaneous
I
PDAnalyze Ver. 2.003 L )
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE sse S
UP-/DOWN-scan comparison (sensor #1) e
Lt | sensor #2
i 850 =
26.10.2011 23:51:28 ___ 04.11.2011 08: o ™ scan#l [\
mﬁ:‘O? ) 75;0 scan#2 [ A
8 fle(s - =
28.10.2011 - 23:51:28 - 600/2 - 7040 T average [\
28,10.2011 - 23:57:09 - 600s/2 = L ——
29,10.2011 - 00:02:55 - 600s/2 650
29.10.2011 - 00:08:36 - 600s/2 600 -
29.10.2011 - 00:14:22 - 600s/2 &
29,10.2011 - 00:20:03 - 60052 550 -
29.10.2011 =500 =]
29.10.2011 E
29,10.2011 & 450 = -
29.10.2011 - 00:42:57 - 600s/2 = —
29.10.2011 - 00:48:43 - 600s/2 S ] N
29.10.2011 - 00:54:24 - 600s/2 350 =
29.10.2011 - 01:00:10 - 600s/2 = H
29.10.2011 - D1:05:51 - 600s/2 B
29.10.2011 - 01:11:38 - 600s/2 259
29.10.2011 - 01:17:19 - 600s/2 — -
29.10.2011 - 01:23:05 - 600s/2 200 I_—
29.10.2011 - 01:28:46 - 600s/2 150
29,10.2011 - 01:34:32 - 600s/2 I:E_ _I—E
29,10.2011 - 01:40: 13 - 600s/2 100 |_|
29.10.2011 - 01:45:59 - 600s/2 56 I_é_l
29.10.2011 - 01:51:40 - 600s/2 G _'_,—4—‘_' L
29.10.2011 - 01:57:41 - 600s/2 08 i
29,10.2011 - 02:03:23 - 60052 10,0 100,0 10000
29.10.2011 - 02:09:09 - 600s/2 X [nm]
29.10.2011 - 02:14:50 - 600s/2
j:‘:g:iﬂ:giigfg:ggg:ﬁ measured residence time: (192 S setresidencetime: 150 s
29.10.2011 - 02:32:03 - 600s/2 =
[T T O O T L O O O O O O L T L T LT
H . . ”
Figure 39: “UP-/DOWN-scan comparison (sensor #1)
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If a measurement was performed with the setting “Up- and DOWNSCAN (averaging) - which
is also indicated by the /2 in the file list — this screen shows the combined (black) as well as
the single up-scan (blue) and single down-scan (red). At the bottom it also shows the
measured residence time and the set and used residence time.

“« H ”
6.2 settings (sensor #1)
Il x]
fles overalldata selected intervals  PROMO, FIDAS  U-SMPS/U-RANGE ~ miscellaneous
PDAnalyze Ver. 2.003 B ey )
Prome, Fidas, UF-CPC, U-SMPS, U-RANGE oo PA S
seftings (sensor #1) cree L
3+ | sensor %2
E it
-3 - commen
28.10.2011 23:51:28 _ 04.11.2011 08: L i
: 28.10.2011
10:05
8 file(s) aerosol_properties
28.10.2011 - 23:51:28 - 5005/2 o
28.10,2011 - 23:57:02 - 600s/2 density: 1000,00 kg/m?® temperature: 23,00 °c
25.10,2011 - 00:02:55 - 6008/2
29.10,2011 - 00:08:36 - 60052 form factor 1,00 pressure-  1000,00 mbar
25.10.2011 - - 600s/2 ) »
29,10,2011 - 00:20:03 - 600s/2 dilution: 1,00 humidity: 100,00 %
29.10.2011 -00: - 600s/2
29.10.2011 -0 Js/2) scanning_procedure
29.10.2011 - 00:37:15 - 600s/2
25.10,2011 - 00:42:57 - 6008/2 s sanster B i scai time: TR <
25.10,2011 - 00:48:43 - 6008/2
25.10,2011 - 00:54:24 - 600s/2 maximum diameter: 800 nm pre-scan stabilization time: 20 s
25.10,2011 - 01:00: 10 - 6008/2
29,10,2011 - 01:05:51 - 600s/2 UP- and DOWNSCAN (averaging) Vi
29.10.2011 - 01:11:38 - 600s/2
29.10.2011 - 01:17:19 - 600s/2 DEMC_properties
29,10,2011 - 01:23:05 - 600s/2
28,10,2011 - 01:28:46 - 5008/2 DEMC dimensions flows transfer function
25.10,2011 - 01:34:32 - 6008/2
29.10,2011 - 01:40:13 - 600s/2 inner radius: 25 mm sheath flow rate: g I/min A0 01
29.10.2011 - 01:45:59 - 600s/2 i . -
29.10.2011 -01:51:40 - 600s/2 outer radius- 335 mm sample fow rata: fifig /min d_0 10 nm
29.10.2011 - 01:57:41 - 600s/2
29,10,2011 - 02:03:23 - 500s/2 length: 280 mm residence time: 1500 s c 10
2.10.2011 - 02:09:09 - 6008/2
25.10,2011 - 02:14:50 - 6008/2
25.10.2011 - 02:20:36 - 6008/2 e
28,10.2011 - 02:26:17 - 6008/2 analysed flow rate: 0 cmt/s
29.10.2011 - 02:32:03 - 600s/2 =

Figure 40: “settings (sensor #1)” — list of parameters

Here you see a list of parameters that were used during the scan, especially “aerosol

n u

properties”, “scanning procedure”, “DEMC properties” and an optional comment.

6.3 “operating parameters (sensor #1)”

This is a graphical display of the sheath air flow rate, temperature, and relative humidity, the
impactor pressure, and the sample air temperature and flow rate.
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Promo Data Analyzer = =] P |

files overall data selected intervals PROMO, FIDAS LU-SMPS/U-RANGE miscellaneous

PDAnalyze Ver. 2.003 : :

rticle tachnology
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

LAS

operating parameters (sensor #1)

¥ | sensor #2
5 43 Bl - 50 -100 et
09.12.2011 12:48:23 __ 01.01.1904 01: sheatf tiow rate
00:00 42 08 _45 - 90 impactor pressure
9 file(s) : sheath temperature
15.12.2011 - 15:43:26 - 2535/1 = 1
20.12,2011 - 09:08: 11 - 253s/1 0-6 - 40 - 80 sample temperature
20.12,2011 - 09:15:14 - 5535/1 40 sheath humidity
20.12.2011 -09:26:14 - 553/1 o
20.12,2011 - 14:12:34 - 253/1 e 2 = G4 -3 -7 sample humidity
01.01.1904 - 01:00:00 - 2538/1 = [
01.01.1904 - 01:00:00 - 253/1 g8 gy Liag. - 6o
01011904 -01: 2 @ 8 o
g 8 3 A
= & a2 2
b . 58-45 3
a2 i c
= g - =
£ 5 E02 - 200-40 =
4 04 -15 - 30
04.01.2012 - 10: 3
04.01.2012 - 10 06 -10 -20
04.01.2012 - 10 2
04.01.2012 - 11:
04.01.2012 - 11: - 08 -5 -10
04012012 - 1%
04.01.2012 - 11:18:05 - 300s/1 % : L
g:giig:ﬂyui:ig:ﬁ 16:00‘:00 16:02:00 16:04:00 16:06:0( 16:08:00 16:10:00 15:13"25
04.01,2012 - 11 2 - 300871 22122011 22122011 22122011 22122011 22122011 22122011 22122011
04.01.2012 - 11:41:45 - 300s/1 absolute time
04.01.2012 - 11:47:42 - 300s/1 El ]
04.01,2012 - 11:53:35 - 300s/1 |

Figure 41: “operating parameters (sensor #1)”
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7 Menu-Iltem: miscellaneous

The menu item ,,miscellaneous” has two sub-menus:

,comment”
,annotations”

Promo Data Analyzer

files owerall data selected intervals PROMO, FIDAS  U-SMPS{U-RANGE | miscellaneous

PDAnalyze VA r3

annotations
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE . ) N L
particle size distribution/statistics

Figure 42: ,,miscellaneous“

7.1 Comments

With ,,comments” it is possible to write comments during a measurement, e. g. the time
when a filter was inserted or something like that.

Promo Data Analyzer

fles owverall data selected intervals PROMO, FIDAS  U-SMPS/U-RANGE | miscellaneous

PDAnalyze Vv

annotations
Promo, Fidas, UF-CPC, U-SMPS, U-RANGE

Figure 43: Selection “miscellaneous: comments”

P oewal sty selected intervals FROMG, FIDAS  U-SPIAHRMNGE  mocslarnens

PDAnalyze Ver. 2.003

Prome, Fidas, UF-CPC, U-SMPS, U-RANGE

commants “T FiA,LAS

F1PEASD, 0.0~ 180 FE | sormer 42

FIDASE, 0.19 - 18.0 i #1
18:11.2011 235806 19.11.2011 23: e coame @
Se09

Figure 44: Selection “miscellaneous: comments” (without comments)
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7.2

Annotations

Promo Data Analyzer

PROMQ, FIDAS  U-SMPS/U-RANGE | miscellaneous

fileg

overall data  selected intervals

PDAnalyze

Promo, Fidas, UF-CPC, U-5MP5S, U-RANGE

Figure 45: Selection “miscellaneous: annotations”

1 file(s)

FIDAS®, 0.19 - 18.0 um #1
19.08.2011 23:58:32 __ 20.08.2011 23:58:31

#1: FIDAS®, 019 -180 pm #1 | sensor 2

v comments 3

show annotations

(selected comments, selected filters, selected distributions)

2008.2011 - 23:10:31 - 120s/1 - a
2008.2011 - 23:14:31 - 120571 - a
20082011 - 23:16:32 - 120571 - a
20.08.2011 - 23:18:32 - 120s/1 - a
2008.2011 - 23:20:31 - 120571 - a
20082011 - 23:22:31 - 120s/1 - a
2008.2011 - 23:24:31 - 120s/1 - a
20.08.2011 - 23:28:31 - 120s/1 - a
20082011 - 23:30:32 - 120571 - a
20.08.2011 - 23:32:31 - 120s/1 - a
2008.2011 - 23:34:31 - 120541 - a
20.08.2011 - 23:36:31 - 120s/1 - a
20.08.2011 - 23:38:31 - 1205/1 - a
20082011 - 23:40:31 - 120s/1 - a
20.08.2011 - 23:42:32 - 1205/1 - a
2008.2011 - 23:4:31 - 120571 - a
20.08.2011 - 23:46:31 - 120s/1 - a
2008.2011 - 23:48:32 - 120s/1 - a
20.08.2011 - 23:50:31 - 120s/1 - a
2008.2011 - 23:52:31 - 120s/1 - a
20082011 - 23:54:31 - 120571 - a
20.08.2011 - 23:56:31 - 120s/1 - a
2008.2011 - 23:58:31 - 1205/1 - a |
range 11.08.2011 - 00:00:53 - -» 18.01.2012 - [E]

( e
719 intervals of 1 5 2008.2011 2312:31
2008.2011 - 230631 - 120571 - 2 21| | 20082011 33:2631
20082011 - 230832 - 120571 - a 20.08.2011 233831

annotation
2312:31
23:26:31
23:38:31

-

Figure 46: “miscellaneous: annotations”

By pressing the button annotations (red circle), all the explanations with date and time
stamp are shown in the e table below, as well as in the graphical displays of the different

time charts (see for example figure 6 and figure 23).
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8.1

8.2

Appendix

Steps to display a particle size distribution that was measured with the U-SMPS

Files -> select files click on the yellow folder symbol to define the folder in which the
data files reside

Files -> select files select the “distribution type” i.e. the data you want to use, e.g.
the “inverted & diffusion corrected” data or the “raw data”

Files -> select files select the data files you want to analyze under “files”

Files -> select files import the data into the software using e.g. “data import sensor
#1 or downstream”

Selected intervals -> particle size distribution/statistics select the measurement(s)
for analysis and display in the list of measurements on the left (Note: the last entry in
this list covers the full range of listed measurements)

Selected intervals -> particle size distribution/statistics select the desired plot (e.g.
dCn/Cn) that is then shown. After any changes press “plot” to redraw the graph.

Steps to display PM values vs. time measured with the Fidas®

Files -> select files click on the yellow folder symbol to define the folder in which the
data files reside

Files -> select files select the data files you want to analyze under “files”

Files -> select files select the sensor (e.g. Fidas® 0.19 — 18.0 um #1) under sensor(s)!
Files -> select files import the data into the software using e.g. “data import sensor
#1 or downstream”

PROMO, FIDAS -> fine dust — time chart statistics select the measurement(s) for
analysis and display in the list of measurements on the left (Note: the last entry in
this list covers the full range of listed measurements)

PROMO, FIDAS -> fine dust — time chart statistics after any changes press “plot” to
redraw the graph.

TIP: non-wanted PM-fractions can be turned invisible by clicking on the square
showing the colour of the plot and selecting the colour transparent (T).
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