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Abstract

When there is a serious nuclear accident, the concentration of radioactive aerosols in the con-
tainment will increase rapidly. It will increase the risk of accident and cause a serious damage to
the atmospheric environment if such radioactive aerosols directly release. So the filter used for
adsorbing radioactive aerosols is necessary. The common aerosol filters use mesh structures or
filter papers, which need filter papers replacement and can significantly increase the flow resis-
tance in the course of aerosol deposition and retard the containment pressure relief following the
nuclear accidents. This paper proposes and studies MEMS (Micro Electro Mechanical Systems) in-
ertial impactor filter that filtrates and collects radioactive aerosols without replacing filter papers.
The paper verifies the feasibility of the idea with help of the calculation results.
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Figure 1. Inertial impactor model
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Figure 2. Relation between the fraction of the collected particles (E) and ~/Stk
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Figure 3. (a) Efficiency curves (Y/W = T/W = 1); (b) Efficiency curves (Y/W = 1/2 and T/W = 1)
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Figure 4. Air flow field in T tube impactor
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Figure 5. Particles trajectories in T tube
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