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Basics: what goes in the processing

Station conditions
 altitude
 pressure
 temperature
 time zone
 MPSS type
 CPC type
 ….

Corrections
- inlet
- splitting
- instruments
- standard conditions

Workshops at CF
- CPC-workshop
- MPSS-workshop

Level 0
- raw concentration
- status values

IV

MPSS T-CPC

I

II

III

inlet system

split lines
+

dryers

instruments

e.g. 16.6 l/min

e.g. 2 l/min

e.g. 1 l/min e.g. 1 l/min

standard conditions
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R routine v.1.0

inversion
+ 

corrections

- TROPOS MPSS
- TSI MPSS
- other MPSS types

R

I

II

III

must be ACTRIS 
compliant level 0 

data output

MPSS
Total-
CPC

inlet system

e.g. 16.6 l/min

e.g. 2 l/min

e.g. 1 l/min

split lines
+

dryers

instruments

offline

online on MPSS laptop

TROPOS MPSS

e.g. 1 l/min

IVstandard conditions

Basics: what goes in the processing
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Classifier CPC

TROPOS MPSS TSI MPSS

Total-
CPC

Classifier

CPC

Total-
CPC

pulse output (BNC)

raw counts

raw concentration (*.raw)

no flow
correction

diagnostics (*.dia)

pulse output
(BNC)

raw counts

no flow
correction

raw concentration

Level 0

TSI – data acquisition

 no flow correction
 k-factor
 coincidence correction

raw concentration

TSI monitoring raw file (*.csv)
total concentration #/cm³

NRT

Level 1Level 0Level 0

serial or
digital 

status values

serial CPC type

internal data processing
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Classifier CPC

TROPOS MPSS TSI MPSS

Total-
CPC Classifier

raw concentration (*.raw)

diagnostics (*.dia)

status values (*.csv) TSI monitoring raw file (*.csv)

select
„TSI 

monitoring“!
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corrections
applied

on level 0

coincidence

k-factor

aerosol
flow

inversion

diffusion
loss

cpc
counting
efficiency

inlet
losses

standard
conditions

III

I + II

IV
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Classifier CPC

TSI MPSS

Total-
CPC

TROPOS MPSS

 inversion
 aerosol flow correction
 diffusion loss
 cpc counting efficiency
 inlet losses
 standard conditions

Corrections applied in R

 coincidence correction
 k-factor
 flow correction

 coincidence correction
 k-factor
 inversion
 diffusion loss
 flow correction

 cpc counting efficiency
 inlet losses
 standard conditions

correlation between T-CPC and MPSS 

 size classes integration
 regridding
 … 

k-factor
coincidence correction

Classifier CPC
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R software for data evaluation

R
Install software
 R
 Rtools
 R-Studio

Install all required packages
 Tidyverse, Hmisc, viridis, pracma, grDevices, metR, scales, graphics
 Timetk, DBI, RPostgres
 R-Studio cowplot, plotly, lubridate
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R software for data evaluationR

main R folder subfolder
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R software for data evaluationR

data -> config

config file

data -> input

TROPOS MPSS

TROPOS MPSS

manufacturer MPSS

data -> output

 backup of config file
 evaluated data

1) general
2) corrections
3) mpss (classifier)
4) mpss-cpc
5) total-cpc
6) inlet
7) period

evaluation settings

Level 1
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R software for data evaluationR
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config fileR

1) general settings:

 time zone offset
 standard temperature
 standard pressure
 flag
 output file name
 extension for output
 data folder
 format of time
 time average period
 regrid
 new grid
 size classes
 volume
 particle density
 shape factor
 time format
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config fileR

2) corrections settings:

 coincidence mpss cpc
 coincidence total cpc
 k-factor mpss cpc
 k-factor total cpc
 mpss cpc efficiency
 inversion
 diffusion loss correction
 stp correction
 inlet loss correction
 t-cpc flow correction
 mpss cpc flow correction
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config fileR

3) MPSS settings:

 hv polarity
 neutralizer type
 dma sheath air flow
 sp dma sheath air flow
 mpss type
 station temperature
 station pressure
 mpss file name
 effective lenght
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config fileR

4) MPSS CPC settings:

 manufacturer
 efficiency parameter
 coincidence parameter
 k-factor
 aerosol flow measured
 flow of cpc type

info out of CPC report
from last workshop at CF
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config fileR

CF Workshop: CEN Certificate for Condensation Particle Counter
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config fileR

5) Total CPC settings:

 manufacturer
 efficiency parameter
 coincidence parameter
 k-factor
 aerosol flow measured
 flow of cpc type
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config fileR

6) Inlet settings:

 Inlet system
 Split lines
 dryer
 thermodender
 ...

7) Period settings:

 Evaluation time period
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R software output as an example (*.csv)R

MPSS including raw data

Total CPC status

raw data T-CPC

MPSS
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R software outputR

MPSS CPC

Size classes and dN/dlogDp data

without cpc efficiency curve level 1 dNdlogDp
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R software flaggingR

still under development!

Observed variable Parameter in data Flag tolerance

aerosol flow rel. humidity aerosol_flow_rh 1 0  – 40 %

aerosol flow temperature aerosol_flow_T 2 18  – 28 °C

sheath air rel. humidity sheath_air_rh 4 0  – 40 %

aerosol flow Aerosol_flow 16 +/- 5 %

sheath flow Sheath-flow 32 +/- 2 %

difference of MPSS 
integral anf Total CPC

n_closure, cpc_conc 64 +/-20 %

… … … …
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MPSS T-CPC

I

II

III

inlet system

split lines
+

dryers

instruments

station conditions

corrections

CF workshop results

level 0

IVstandard conditions

collecting and providingR

R

Level 1
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