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The airport Berlin Brandenburg participated with two GRIMM MPSS between July 17 to 21, 2017 in
TROPOS. The goal was to characterise, understand and optimise the instruments for a future project.
Participants were Uta Wolf-Benning and Sebastian Aust from airport Berlin and Lothar Keck from
GRIMM. All results are documented in 5 night runs. All setup changes where discussed in the round.
The data evaluation was done using both software versions of GRIMM and TROPOS. Each night is
documented. Here are 3 important outputs:

1. PSL-measurements: TROPOS used 203 nm Latex particles. Both GRIMM MPSS systems
showed a lightly higher diameter at 208 nm. The sheath air is controlled by an internal critical
orifice and can’t be adjusted. This shift can be seen in the size distribution compared with the
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TROPOS Reference Instrument. Examples are shown in the measurements from 18.-
19.07.2017.

CPC-Efficiency curve: Referring to the CPC workshop report, we used the GRIMM software
to determine the CPC-efficiency curve. TROPOS recommends FBB to do a second CPC
workshop with BNC pulse output. Using the measured efficiency curve in the data evaluation,
we overestimate the aitken- and accumulation mode particles.

To understand the different data evaluation steps, we evaluated the raw data separately with
GRIMM and TROPOS softwares. The multiple charge inversion showed no significant
differences. However, looking at the diffusion loss correction, there are significant differences
observed. To get a clear picture off all diffusion losses, we measured the effective lengths for
each setup and made a sketch. If we add these corrections to the inverted data, the GRIMM
MPSS fits better to the Reference Instrument. That means the GRIMM software
underestimates the diffusion losses. TROPOS recommends to do a separate offline calculation
for the diffusion losses.

The check of both instruments during the whole week was quite complex and showed different results
depending on the setup. For detailed information, look at the results for each night. Using the correct
setup and data evaluation processes for both GRIMM systems, results are in the range of +/-10% of
the Reference Instrument. In this case, the GRIMM systems passed the quality standards of ACTRIS

and GAW.

Information about the instruments: TROPOS MPSS

List of Components

TROPOS Reference

DE-FBB-WRAS 1

DE-FBB-WRAS 2

MPSS No.1
Position Line 1 Line 1 Line 1
Company TROPOS GRIMM GRIMM
Software TROPOS GRIMM GRIMM
CPC-MPSS TSI CPC, Model 3772 GRIMM, Model 5.420 GRIMM, Model 5.420
CPC-total TSI CPC, Model 3010 -
flow ratio 1.0:5.0 0.3:3.0 0.3:3.0
source Kr85 Ni63 Ni63
HV power supply Positive positive positive
DMA Hauke medium GRIMM GRIMM
aerosol dryer v
aerosol RH- sensor v
aerosol T-sensor v
sheath RH-sensor v -
sheath T-sensor v
Sheath dryer 4 -
pressure sensor 4 4 v

info

GRIMM-Inlet with dryer




—. TROPOS

Leibniz Institute for
Tropospherlc Research

Laboratory setup:
total flow atmosphere
20l/min

———————————————————————————— r————————————————————————————-
lab 118
PSL generator — Latex 203nm |- - --- - - - R\ S — zero line
A2
LINE 1 2x Nafion dryers > LINE 2

rel. humidity: < 30%

v y v v

DE-WPAS 1 DE-WPAS 2

v v v v

TROPOS Reference TSI
Reference CPC 3010
MPSS No.1 #2337
A4
¥ > €
J/ Additional Equipment:
. Bubble flow meter ‘Gilibrator’, Gilian (Sensidyne)
vacuum . Thermo Scientific Nanosphere Size Standard
fl PSL 203nm (+4nm)
ow . Aerosol nebulizer for PSL (homemade TROPOS)
Voltcraft multimeter (0-1000V), Keysight
Technologies
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Information to the setup and legend:

/" WRAS 1/2

CPC efficiency

0.1m / 0.3l/min

.

Eff-length 3.5m

Eff-length 1.0m
0.25m/ 1.0I/minl

0.05m / 0.3l/min Im

~

/WRAS 1 spezial

Eff-length 3.5m
0.25m/ 1.0l/min l

CPC efficiency

Eff-length 1.0m

k 0.1m / 0.3l/min 0.05m / 0.3l/min im /
( WRAS 2 with inlet
CPC efficiency  Eff-length 3.5m  Eff-length 1.0m  1.5m /2.21/min

0.1m / 0.3l/min

\_

0.25m/ 1.0I/mit

0.05m / 0.3l/min

0.92m / 1.0l/min 0.34m / 2.2l/min

~

Aerosol splitter

/




Legend for the data Short cut corrections info
evaluation
G_raw -
Block 1: G_inv MLI 0.3:3.0
GRIMM Software G inl MLI + DMA
G_in3 MLI + DMA + CPC
G_raw -
T inv MLI 0.3:3.0
T inl MLI + DMA
T in2 MLI + DMA + Diff
Block 2: T in3 MLI + DMA + Diff + CPC
TROPOS Software T_ind MLI + DMA + Diff + CPC +
Inlet
T_in5 MLI + DMA + Diff + Inlet
Block 3: G_inv MLI 0.3:3.0
Kombination aus
GRIMM & TROPOS
GT_inl MLI + DMA
GT_in2 MLI + DMA + Diff
GT_in3 MLI + DMA + Diff + CPC
GT_in4 MLI + DMA + Diff + CPC +
Inlet
GT_in5 MLI + DMA + Diff + Inlet

G: GRIMM evaluation
T: TROPOS evaluation

GT: Combination of GRIMM and TROPQOS evaluation

MLI: Multiple Charge Inversion

DMA: Diffusion loss corrections in the DMA (effective length)
Diff: Diffusion loss corrections in the system (effective length)

CPC: CPC Efficiency Curve

Inlet: Diffusion loss corrections in the inlet (effective length)




PSL Scan and calibration: Latex 203 nm +/- 4 nm

raw concentration in #cm?®
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Figure 01: Measurement of latex 203 nm: Particle size distribution (raw concentration) for latex 203 nm on June 17, 2017.
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Figure 02: Measurement of latex 203 nm: Particle size distribution (raw concentration) for latex 203 nm on July 207, 2017.
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Figure 03: Measurement of latex 203 nm: Particle size distribution (raw concentration) for latex 203 nm on July 17", 2017.

40

35

30

25

20

15

raw concentration in #cm?

10

L
Date: July 17, 2017
Latex 203 nm +/- 4 nm
Peak at Dp = 208.12 nm
~|Scanning Modus: stepping

- (E%)OQ

e @
o°

w &

o

O

&

O

- mane®

0000No00070

Oq

(876 © YOO A
oC Y0 (Q C00gq

100

140

%?5?&&% e

160

] I ] I
180 200 220 240

particle diameter Dp in nm

260

T
280

300

Figure 04: Measurement of latex 203 nm: Particle size distribution (raw concentration) for latex 203 nm on July 17, 2017.



raw concentration in #cm?

Figure 05: Measurement of latex 203 nm: Particle size distribution (raw concentration) for latex 203 nm on July 207, 2017.
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NIGHT: 17. - 18.07.2017

12x%10° L L L 1 L L L L I L L | —l L | L L L L
- Welcher Scan Modus: scanning | 1 — 'Reference TSI CPC 3010 SN 2337 *
- MPSS Aufbau: $oH -----'vs +/-10% SN 2337
111 - Counter zu DMA zu Splitter -> 0.3 l/min — 'DE-TROPOS Reference MPSS No. 1|~
- Splitter zu Ni63 -> 1 I/min 4 i 3 — "WRAS-2 G_in1'
10 —L- Flow Splitt mit 0.7 I/min H — "WRAS-2 T_in2' L
- Direkt an den TROPOS Verteiler b — '"WRAS-2 GT_in2'
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Figure 06: Time series (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC

flow corrections are included by using different “ini” steps.
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Figure 07: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
G_inl (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 08: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2 T_in2
(July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 09: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
GT_in2 (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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- Welcher Scan Modus: scanning
- MPSS Aufbau:

- Counter zu DMA zu Splitter -> 0.3 I/min

L | | L | 1
— 'Reference TSI CPC 3010 SN 2337’
'vs +/-10% SN 2337
— 'DE-TROPQS Reference MPSS No.1'[[~

- Splitter zu Ni63 -> 1 I/min 4 _— :WRAS-1 G__in1l'
10 —{- Flow Splitt mit 0.7 I/min ] —_— IWRAS-1 Tflan ‘ |
- Direkt an den TROPOS Verteiler — "WRAS-1 GT_in2'
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Figure 10: Time series (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nrwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC

flow corrections are included by using different “ini” steps.
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Figure 11: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
G_inl (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 12: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1 T_in2
(July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 13: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
GT_in2 (July 17, 2017 06:00 PM — July 18, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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NIGHT: 18. - 19.07.2017
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- Welcher Scan Modus: scanning — 'Reference TSI CPC 3010 SN 2337 '
- MPSS Aufbau: L e ‘vs +/-10% SN 2337
1+ - Counter zu DMA zu Splitter -> 0.3 I/min — 'DE-TROPOS Reference MPSS No.1'| [~
- Splitter zu Nig3 -> 1 I/min
10 —I|- Flow Splitt mit 0.7 I/min = "WRAS-1 G_in1" L
- Direkt an den TROPOS Verteiler — 'WRAS-1 T_in2"
— "WRAS-1 GT_in2"'
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Figure 14: Time series (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nrwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 15: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
G_inl (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 16: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1 T_in2
(July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 17: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
GT_in2 (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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- Welcher Scan Modus: stepping — 'Reference TS| CPC 3010 SN 2337 '
-MPSS Aufbau: L e 'vs +/-10% SN 2337"
111 - Counter zu DMA zu Splitter -> 0.3 Imin — 'DE-TROPOS Reference MPSS No. 11|~
- Splitter zu Ni63 -> 1 I/min
10 —- Flow Splitt mit 0.7 I/min —— "WRAS-2 G_in1' L
- Direkt an den TROPOS Verteiler — 'WRAS-2 T_in2"'
— 'WRAS-2 GT_in2"
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Figure 18: Time series (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nrwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 19: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
G_inl (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 20: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2 T_in2
(July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 21: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
GT_in2 (July 18, 2017 06:00 PM — July 19, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 22: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.
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Figure 23: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Sizing shift by 4% because of the previous latex scans.
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Figure 24: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.
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Figure 25: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Sizing shift by 4% because of the previous latex scans.
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Figure 26: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.

6500 L ! L L ! ! ! L [—
- Welcher Scan Modus: stepping — 'DE-TROPOS Reference MPSS No.1 - in3'
6000 I MPSS Aufbau: e 'vs +/-10% MPSS No.1' |
- Counter zu DMA zu Splitter -> 0.3 I/min T,
- Splitter zu Ni63 -> 1 I/min — 'WRAS_2 - G_in3'
5500 —{|- Flow Splitt mit 0.7 l/min
- Direkt an den TROPQS Verteiler 'WRAS_2 - G_inv'
5000 - i 'WRAS_2 - GT_int' |
— "WRAS_2 - GT_in2'
'WRAS_2 - GT_in3'
4500
4000 —
E
¥
c 3500+ ~
o
a
E’ 3000 — ~
)
Z
T 2500 ~
2000 — ~
1500 | -
1000 -
"""""" Durchmesser wurde um 4% verschoben, hinsichtlich der Latexmessungen!|
500 \ =
0 : —
é 3 4 5 8 ; 8 9 2 3 4 5 é T é 9
10 100 1000

particle diameter Dp in nm

Figure 27: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Sizing shift by 4% because of the previous latex scans.
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Figure 28: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.
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Figure 29: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 18, 2017 06:00 PM — July 19, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Sizing shift by 4% because of the previous latex scans.
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Figure 30: Time series (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 31: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
G_inl (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 32: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1 T_in2
(July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 33: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
GT_in2 (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 34: Time series (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 35: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
G_inl (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 36: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2 T_in5
(July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 37: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
GT_in5 (July 19, 2017 06:00 PM — July 20, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 37: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 19, 2017 06:00 PM — July 20, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.
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Figure 38: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 19, 2017 06:00 PM — July 20, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.
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Figure 39: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 19, 2017 06:00 PM — July 20, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.
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Figure 40: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 19, 2017 06:00 PM — July 20, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.
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Figure 41: Time series (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nwta) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 42: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
G_inl (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 43: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1 T_in2
(July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 44: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-1
GT_in2 (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 45: Time series (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM) of the integrated particle number concentration
(N10-800nm) of the MPSS and total number concentration (Nwtar) of the Reference TSI-CPC Model 3010. The inversion for the
candidate was performed using TSI and TROPOS software. Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 46: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
G_inl (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC

flow corrections are included by using different “ini” steps.
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Figure 47: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2 T_in5
(July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC flow
corrections are included by using different “ini” steps.
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Figure 48: Linear regression between the number concentrations of the TROPOS Reference MPSS No.1 and WRAS-2
GT_in5 (July 20, 2017 06:00 PM — July 21, 2017 06:00 AM). Multiple charge correction, internal diffusion losses and CPC
flow corrections are included by using different “ini” steps.
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Figure 49: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 20, 2017 06:00 PM — July 21, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.
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Figure 50: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-1 from
July 20, 2017 06:00 PM — July 21, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.

-31-



6000 L L L L . | . L PR
i — 'DE-TROPOS Reference MPSS No.1 -in3'
----- 'vs +/-10% MPSS No.1'
5500 — =
— 'WRAS_2 - G_in3'
5000 —| ~
"WRAS_2 - G_inv'
WRAS_2 - GT_in2'
4500 — —— "WRAS_2 - GT_in4' ~
— "WRAS_2 - GT_in5'
4000 —| —
3
o 3500 — =
#
£
& 3000+ ~
f=2]
o
o
S 2500 | +
R N £ 47 2 N N A SN S SR SN S SN N
w00 LA I =
1500 ) -
i [Welcher Scan Modus: scanning
- MPSS Aub
1000 ? Counter 2 DMA 2u Spittes >0 3Umin -
Splitter 2uNiB3 -> 1 min
- Ni€i3 zu Einlasssystem -» 1imin —>>> Schiauch zu TROPOS TSI gewechset (80->70cm)
; - Einlasssystem -» 2.2 Imin
500 - Flow Split mit 0.7 Umin I~
- Vom Einlass direkt an den TROPOS Verteiler
0 | i T i . " T . -
2 3 4 5 [ 8 9 2 3 6 T8
10 100 1000

particle diameter Dp in nm

Figure 51: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 20, 2017 06:00 PM — July 21, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using GRIMM inversion and TROPOS corrections.
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Figure 52: Comparison of mean particle number size distribution of TROPOS Reference MPSS No.1 against WRAS-2 from
July 20, 2017 06:00 PM — July 21, 2017 06:00 AM. Multiple charge correction, internal diffusion losses and CPC efficiency
are included by using different “ini” steps. Using only TROPOS inversion and corrections.
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