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The aerosol is conditioned before it enters the classifier (DEMC column). An optional dryer (e.g. silica gel, Nafion)
removes moisture from the particles. A bipolar neutralizer (e.g. Kr 85) is used to ensure a defined charge distri-
bution of the aerosol. An impactor at the inlet of the DEMC is required in order to remove particles larger than the
classifier size range.

Fig. 2: Principle of operation of the universal scanning mobility particle sizer (U-SMPS)

The aerosol is then directed into the DEMC column via the inlet. The aerosol flow along the outer electrode is
carefully combined here with a sheath air flow. It is important to avoid any turbulence here in order to ensure
laminar flow. The surfaces of the electrodes must be of extremely high quality with respect to smoothness and
tolerances.

This sheath air is a dry, particle-free carrier gas (typically air) with a higher volume than the aerosol that is contin-
uously circulated in a closed loop. The sheath air to sample air volume ratio defines the transfer function and thus
the resolution capacity of the size classifier.

A radially symmetric electric field is generated between the inner and outer electrode by applying voltage. The
inner electrode is positively charged with a small slit at the end. By balancing the electrical force on each particle
with its aerodynamic drag force in the electrical field, negatively charged particles are diverted to the positive
electrode. Depending on their electrical mobility, some of the particles pass through the slit and exit the DEMC.

In operation, the voltage and thus the electrical field change continuously. As a result, particles with varying mo-
bility exit the DEMC and are measured consecutively by a nanoparticle counter, such as a condensation particle
counter (e.g. Palas® UF-CPC).

Software that has been tested under practical conditions provides special benefits for combining the data (voltage,
particle number, etc.) and obtaining a particle size distribution, as shown in Figure 3.
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