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Applicability analysis of aerosol reentrainment model based on revent experiment
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Abstract  [Background] During nuclear power plant accident, operations such as containment depressurization
will lead to strong evaporation of liquid. The phenomenon that aerosol in the liquid phase is entrained back into the
atmosphere under the action of steam is called re-entrainment. It will increase the risk of radioactive sources leaking
into the environment. [Purpose] This study aims to evaluate the applicability of Kataoka & Ishi’ s and Cosandey’ s
aerosol re-entrainment models based on the Revent experiment results. [Methods] First of all, these models were
converted into programming languages. Analytical models were established for the experiments, and simulation
studies were carried out under experimental condition of different pressure and gas composition. Then the results of
model prediction and experimental measurement were compared and analyzed to evaluate the applicability of these
models for aerosol re-entrainment behaviour. [Results & Conclusions] Cosandey's model is more suitable for
predicting the re-entrainment behavior of different aerosol particles in the containment during nuclear power plants
accident.
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Fig.1 The distribution of the reentrainment regions
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=1 Kataoka & Ishi's fFREEINE SeH X g _EFR

Table 1 The predicted upper limit of reentrainment regions of Kataoka & Ishi's model

&7 A IS(INEYES FARIE T B A X3 PR B X R IR
Pressure  Molecule fraction Temperature Temperature Upper limit of near Upper limit of momentum
/ MPa of air / % in pool / K in atmosphere / K surface region/ 10°m controlled region / m
0.2 0 393.15 393.75 18.1 0.16
0.4 0 416.15 417.05 10.4 0.12
0.6 0 431.55 432.05 6.34 0.10
0.2 12 384.55 388.15 24.3 0.16
0.2 20 380.95 386.35 24.8 0.16
0.4 13 406.45 410.95 12.8 0.12
0.4 28 395.85 404.75 13.3 0.12
0.55 13 417.95 422.05 6.59 0.11
0.55 36 402.45 412.85 6.92 0.11
2y Kataoka & Ishi's #5024 Tl 25 S &5 S50 25 S 0F 5
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g 1f 2 . L Fig.3 Comparison between the prediction results of Kataoka
b " b & Ishi's model in the momentum controlled region and the
i i . . experimental results (air-steam)
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Table 2 Comparison between the prediction results of Kataoka & Ishi's model and the experimental measurements

JE7 FEMB WA ET Reentrainment factor

Pressure  Molecule g B3] [X o YU ] X 35 TR R XA B EIIR)  LieillE

/ MPa fraction Momentum controlled ~ Deposition controlled ~ Deposition controlled region ~ Experiment / 10
ofair/%  region/ 10 region/ 107" (no deposition) / 107"

0.2 0 309 4.83 17.7 19.9

0.4 0 14.1 1.04 3.80 27.8

0.6 0 7.58 0.249 0.913 25.9

0.2 12 41.1 10.8 39.5 34.0

0.2 20 425 11.0 40.2 34.6

0.4 13 17.4 1.75 6.43 11.4

0.4 28 17.8 1.80 6.59 7.24

0.55 13 8.08 0.249 0.913 6.53

0.55 36 8.33 0.256 0.940 15.2
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