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Analysis of Containment Aerosol Removal Induced by Passive
Containment Cooling Mechanism

TONG Lili, CAO Xuewu

School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract Based on an integrated severe accident analysis code, a severe accident analysis model is established to include the Reactor
Coolant System (RCS), the Engineered Safeguard Facility (ESF) and the containment system, coupled with a thermo—hydraulic analysis,
the containment response and the fission products behavior. A passive containment cooling system model is also built with consideration
of the air convection cooling and the liquid film heat transfer. Three typical severe accidents induced by small break loss of the coolant
accident (SB-LOCA), large break loss of the coolant accident (LB-LOCA) and loss of the feed water accident (LOFW) are considered
with the containment atmosphere decontamination as a result of the passive containment cooling mechanism. For every sequence, three
different cases are considered, which are the case without cooling, the case with air convection, and the case with air convection and
liquid film. The aerosol behaviors for different cases are studied focusing on the volatile fission products and non-—volatile fission
products. The results show that the passive containment cooling mechanism can enhance the removal effect of diffusion phoresis and
thermo—phoresis.
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Fig. 1 Node of containment
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(a) Containment water flow rate driven by gravity and air flow rate
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Fig. 2 Containment response by the mechanism of passive containment cooling (SB-LOCA)
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Fig. 3 Aerosol removal in containment influenced by passive containment cooling (SB-LOCA)

22 FRFIZEZRANBREZTKEHENLIN

HEHCT SB-LOCA (¥4 Befl M 44 AR 25mm) \LB-
LOCA (¥ Bt BY U1 ) Al LOFW (3= 25 7K e 2% ) i, % 2
AR RE SN R A RG2S R T RE , LA K 23 ¥ FUK % T B [
AT B8 D, 6 2 47 IR 25 BRAILAR 20 i AT T
Bro drlE 4 AR AR BB B 4 A e v AP FT LB SR U T
AR VR AR K B S BRARONE o o T A A5V B L, B Dk

il S B 25 BR T o L9 4.79%—9.4% , 3 HICER Sk il IR I 25
3% B0 5 HE 5 10.5%—16.8% , %t T 7K ¥ 23 v T BE [ I 2%
BF AR R AR DK 19 2 I A5 0 — 25 4 0 R Dk (R
LB T B 7.0%—12.4% , ¥R Pk 0 A0 A 25 B
T 7 Fe R 18.1%—31.2%
MAEfgdh At A R G RAEH B R T Z A AN
BB A KA R BE N FARIG IR | [IiA5 2 25t R

31



] jcmik

ﬁ\ T it X (Special Issues)

B S 2012,30(20)

SCIEACE & TECHAOLOGY REVIER

AT RE T 2 [A) HAT B0 B A BAR MG 3 T 2 A e R
WA O, NIt 7R BE 22 A re v IHLHI T A HE 0 22 1%
F1% 5 o S, A IR 9 7 IR K R AR S R BRoRE 2 B R
MR

—— R
R
[ R

[ EimCivS

SB-LOCA
CE k)

SB-LOCA
(HE2%)

I 1 L

0 02 0.4 0.6 08 1.0
A YUBUBLIR B R B B AT o

B4 dEgEsh=eFTRAIHE TR
FERBRERAT & LEF)
Fig. 4 Removal portion by different mechanisms of
aerosol deposition by passive containment cooling
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