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Motivation Diffusion charging in mixing flows
One main advantage of diffusion charging of particles

Bipolar chargers are widely used in aerosol
science because their charge distribution is well
understood [1]. They produce a high ratio of

is the independency of this process from the particle Activated  HEPA
material. This requires the separation of the ion Carbon — Filter
singly charged particles. Therefore they are generation process from the charging zone, where
suitable for aerosol conditioning in mobility the ions are attachgd tq the partlples. Thls prevents
spectrometers like the SMPS. Unfortunately, them from undergollng field charging, which is much
these chargers employ a radioactive source to stronger but material-dependent. Thus the available

generate an ion atmosphere. These sources are types of chargers differ in the strategy of ion
transport into the charging zone.

problematic in terms of transportation and —

charging efficiency. Thus, unipolar charging can The Figure shows the schematic setup of the Corona
be an alternative solution. For the employment charger under consideration. Its main part is a mixing Wining

of this technique as a part of a mobility chamber, where particles get in contact with an Chamber
spectrometer the charge distribution has to be unipolar  ion  atmosphere  during  convective

known. circulation. The ions are produced by a corona wire

and swept into the mixing chamber with the clean

! Internal set-up of the corona-jet-charger
bypass airflow.

Measurement of charge distributions Results

The bar graph below shows an example of the calculated results recorded for
200-nm-particles. The charge distribution has a maximum at charge number 9.
The mean charge calculated from this distribution is about 7.1 charges per
particle. This gives a good compliance with the mean charge of the device
measured by Medvet et. al. [3].

The discrete charge distribution
was determined by operating the
charger with monodisperse aerosol
and subsequently classifying these
particles according to their mobility.
w;z nggzcsteﬁirattlf?g t:irgzzlrdi? | — The influence of _the qoncentration was . .
charges they are carrying. DMA Sheath tested . by vanlig de e udile

- : flow measuring the mean charge. For the
The mobility analysis was done

. selected particle sizes in the range
W'th. a DMPS-setup. In parallel, the mentioned above the mean charge was
particle output of the charger was

cuEnled By @ GondEnesitan independent from the particle

il d concentration in the considered span 2 N
particle counter an an (< 2000 p/cm3).

electrometer. The data of these
’ i CPC 2
devices deliver the generated mean

charge and this gives a good

possibility to verify the results. Experimental set-up to detect 20 4 Wec
uncharged particles Comparison to Medvet et. al. [3]
18
17
A slightly modified setup was used to quantify the fraction of uncharged 1 1 4 ) )
particles. The mobility of these particles is zero, thus they are unaffected by " As  standard particle material
the electrical field in an electrostatic classifier. Connecting a CPC to the 12 ammonium sulfate was chosen.

Additionally several particle

exhaust port of the classifier running at maximum voltage enables for detecting 10 ¢
materials were employed for
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the uncharged particles (see figure above).
measuring the mean charge.
Among them DEHS-oil and soot

fraction [%]
a b - A
T
=
—
o
- E—
P
I o
I

102 For the calculation of the charge was used to generate
I distribution ~ from the particle ) monodisperse aerosols in different
i mobility spectrum the model of size ranges. Despite the different
3 h the DMA by Wang & Flagan was surface properties and the surface
- 1 1 used [2]. This model determines 2 56788 101112131415  areg only minimal differences in
2 'II| 11 the response of a DMA for a number of charges [-] the mean-chargevalue  were
z 3y f \ known aerosol input and its o observable.
g * ; L charge distribution. Comparing the Calc_ullated charge distribution for 200-nm-
- o it model-data with the measurement particles
|l]? | l [ a minimization algorithm was used
4! Il \ I* tl to evaluate the charge distribution.
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