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Design and Performance of Bio-Aerosol Concentrator
Inlet

Abstract

Bio-Aerosol Concentrator Inlets were made to collect particles of which size was 2um as
aerodynamic diameter or larger. The Concentrator Inlets were designed by using virtual impactors,
because the virtual impactors are known for high efficiency. In a virtual impactor, the intake air is
typically divided into two streams with the major and the minor flow.

In this work, several types of the acceleration nozzles and collection probes were designed.
Subsequently, the results were evaluated experimentally. It was found that if controled properly, the
velocity can improve substantially the aerosol concentration performance. The diameter of
acceleration nozzle and type of collection probe were varied to obtain the optimum design.
Subsequently, the different designs were compared respectively and the best design among them
was identified. It is expected that this new finding can help improve design of future Aerosol
Concentrator for high concentration rate.
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Fig. 1. Schematic diagram of the virtual impactor used.
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Fig. 2. Concentration ratio of virtual impactor having four different acceleration nozzle.
(bleollection nozzle having inlet guide

(algeneral collection nozzle

~—e— Model 2a
-0 Model 22-2 4
—v—- Model 2a-3 2
—< - Model 2a-4 /_/ /
2 3 4 5

Particle diameter(pum)

(a)

Concentration ratio

—e— Model 2b y
o Model 2b-2 e

— v - Model 2b-3 e /

—v— Model 2b-4 7 s

2 3 4
Particle diameter(jum)

{b)

Fig. 3. Concentration ratio of virtual impactor having various S controled.
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