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Abstract

After an accident occurred in pressurized water reactor, the high-temperature and high-pressure
atmosphere inside the containment could carry radioactive aerosols to the vicinity of the heat
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exchanger’s heat transfer tubes, creating a suction effect and circulating flow. When aerosols were
drawn into the gaps of the heat transfer tubes, it could lead to significant deposition. Based on the
mechanisms of aerosol movement in the non-active containment atmosphere, this study conducted
an analysis of the settling rates of different aerosol behavior mechanisms and established a Phe-
nomena identification Ranking Table (PIRT) for the factors affecting aerosol settling in the passive
containment. It identified that the local cooling of the hot atmosphere in the containment and the
atmospheric suction near the heat transfer tubes of the internal heat exchanger are important
mechanisms influencing aerosol settling in the non-active containment, which should be given spe-
cial attention in both experimental modeling and theoretical simulations of aerosols in the non-
active containment.
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Figure 1. Schematic diagram of EPS system principle
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Figure 2. State of atmospheric flow in containment after EPS activation
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Table 1. Settlement mechanism of aerosol
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Table 2. Identification list of important phenomena
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Figure 3. The flow rate of gas under local pressure difference of the containment
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Figure 4. Deposition velocity of aerosol in containment under different mechanisms
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Table 3. PIRT of aerosol deposition factors
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Table 4. Relevant mechanism of important phenomena
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