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ABSTRACT

This research aims to design a differential mobility analyzer, consisting of two components:
charger and particle size classifier. The charger using needle corona, was of diffusion and field
charging types. As the acrosol flow passed through the charger, the particles in the flow become
positively charged. The size classifier consisted of two concentric cylinders. The inner cylinder
was used as positive electrode while the outer cylinder was grounded. There were a number of
rings on the outer cylinder, to measure different particle sizes. The inlet flow coﬁsists of two
concentric layers. The inner layer is for acrosol ((,) and the other layer is for sheath clean air
(@,). The aerosol flow carries particles of various sizes to be analyzed. A computational fluid
dynamic software package (CFDRC™ ) was used to analyze the flow field and the electric field in
the differential mobility analyzer. The results from CFDRC™ showed a laminar flow regime in
the differential mobility analyzer when the flow rates were less than 55 liter/min and the electric
field was found to be uniform. Mathematical models were developed to predict particle trajectory,
flow effect, electrical effect, particle electrical mobility and range of particle size in each
electrode rings. From modeling and experiment, the particles were found to move from inner flow
layer to outer electrode and deposit on the electrode rings. The differential mobility analyzer was
capable of classifying particles in the range between 50 — 500 nanometers. The axial displacement
of the particle from the entrance was found to vary with mass flow rate and was inversely
proportional to electric field strength. As expected the smaller particles deposited closer to the
entrance and the larger particles deposited farther down the analyzer tube. The rings with
deposited particles were examined using electron microscope. It was found that the most

appropriate flow rate ratio (Q, : Q,,) was 1:10.



