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Abstract: The aerosol resuspension behavior was simulated by three-dimensional com-
putational fluid dynamics program GASFLLOW. The resuspension rate was calculated by
Lagrangian particle model and compared with the results obtained from the calculation of
the lumped parameter program ASTEC and the test results obtained from STORM
series tests-SR11 in the international standard problems. The results show that
GASFLOW program can simulate the aerosol resuspension behavior well. Compared
with lumped parameter program, GASFLOW program can clearly and intuitively display
the aerosol position distribution at different time, which can provide reference for
aerosol behavior analysis under severe accident conditions of pressurized water reactor
nuclear power plant.

Key words: GASFLOW program; aerosol; resuspension; lagrangian particle model;

position distribution

Wis HHE:2019-08-13;1& B HHF:2019-11-13

B ST : 6 5RO L IR B 5 H (20172X06004006)

EER A 7L A1988—) I I PY IR TR Dl o A5 o BF 5 A+ DA S T 30 e s 7 3 34 K ) B 5

M 4& H RR B8] : 2020-01-21 ; M 4% B AR 3E - http: // kns. enki. net/kems/detail/11. 2044, TL. 20200120. 1430. 008. html



#5540 T WA A% L T U R TR E I CFD WA

791

JE 7K HE A% H 3k A ™ S O S ) T ]
AE 0 B A MR e AR PR 55 B R 3k i ) i B <
i s 23 A B TURRATE 42 42 7 BE T N 1Y U0
Qi = S| Rl [11 I S ot 7 o A A LI N |
S48 7 e R R UK T o DT R B S SO
Wy 5T PR ORI . E T A I TR TR 2 X S
WG, 0 A0 S e 9 7 A S i e 2 5 ) R 3 B
$e o B RS W B R A b R 2R B
ZHFTIRABEFE .

E A T B HE ™ =5 OO AS 1 R S
HrfR 7 ASTEC 260 M4 A 8] JEH T & T
SRR VL A T B, HIX KRy
LS HRT . AR A KB B R AR
2R F 0 L B A FE Y XAF T T
fift s A

1979 4F =W By Bl 5 . EE A ST
BB RN HE SR AT B R AR R
Bl 30 B iz 5 i [ K 52 3 %5 (LANLD) FF R %17
BE X SR HE S FE A TR AR 2% (CFD) 2
J¥ HMS, X & — X BT TH TR HEL 278N
AP EOE LR CFD # )7, )2 GASFLOW
FLF BB W MRAS . 1995 4F, 35 [ A4 [ R /K i
e 0 (F2KL BRBLAE i KIT K2f) i i
10 4R A AR L[\ JF & T FI A FORTRAN-90
HE WS GASFLOW-1T ., ZJ5,KIT Jfif
M7 TF B HRA 1) GASFLOW , AS W7 32 7+ i
SR AN HE L HLE 24 5 T GASFLOW2. 1
J GASFLOWS3. 312,

GASFLOW &t — 3 H TR Ak 3l ) %
PAL T A SN S i iz 5 TR B At ™
T BN HE N A C B4 1 CFD #2 7
GASFLOW R A B =X % 2 BR P -1 = hr A% B H
K (ICE”d ALE) 1) J5 3 3K filf = 4 vl [ 46 &
o gE-I e s oy 2 ik e T A R
225735 e Wl Hire S50 48 1 0] 5E F oK A
T T ) TS AR D) e, A A Y
GASFLOW #f %3 T [E br b 2 5 b5 i 52 5 1
Bk, G AR 25 R Bk 2 A W RO [ 4K
A BB ALAE BTN AT . LA B H ik ik T 9
JERTURL (1) 32 Bl 5 B 2k IS JE) A 23 8] 8RB BR L
B R T 2 a) [ E AR i O Bl 1 B . oK
fife L Jr FRAHXT FHiAS I H T IL A S
ICE”d ALE J7 % 68 3K fiff £ 45 J& 75 380 Fl 88 75 il

FE NI T sl ), RO B 5 R s
SEMRPLE R LR B X . FO S s ] R
FH BB 207k KA 2 a2 K DL R BE SR
fife 2 PrA% W1 H 7k JC R il i Tl B, AR
AT ) A BR A AR 3k 7E 28 B 11 32 4 9 A% oK
fiff s LA, AL A DR S o o s A G A
S T S i BN ol iR N TR R 353
Y TR T IR U A T A T DA e R DL
faT Ak i A% g 857 3 1% GASFLOW 1E it
TR R 22 4 50 I T i B A AR = R0

AL GASFLOWS. 3 Ry 3 il %t A 7% e
KL AT 32 0153 B B g 21 4 D3 g 5 R
VA e P 0 B Y, I 5 (] bR s 1 451 78U TSP40 11y
STORM 56 SR11V 285 JEE 17 % b, 76 bt FE i
X GASFLOW A i 8 5 450 7 (1 i 42 5
AL AL

1 RBEHEIR

MR 22 T & 1E 5 & e 4 41 (OECD) 6g 5
B K X R AR B TR s
Hi 5 Sy, 45 4 2 B @ TR A I B R
DLAH/INEE I U ok . P ARl th &
BT L AR b K AR I R IR AR I B R R
77 A L B0 T %

H AT A OGS P T 1 55 78 3 0
Pi2s, —25H )2 P (FB) BB, 55 Ah— 2Kk
B E(EA) A GASFLOW t Jf] T4
PUATES AT oy )R TR A 456 A B R AR R
Bl ML 3 0L T 9 O Y hE T TR AR R kLT
B VR BIR KR T AR GASFLOWS. 3 2R
T FBBLRY, X 80— S0 kL F i 47 %2 1 4%
BT s EL A58 R 0 e 7 3 o B A . SE PR
FHIE Bl s 288 R 3 TR B 2 i ek B A2 ok
WHRRFHE Y B 1 hRE &R0
e, DT BE L B — BROE R T 1 2 1 A b
NEE,

XF T — BRI kL H 2 B 45 T Rk
mr.

F, = Codig (D
_Ad, A*K?
F“_]2%<1*fmsde Sk



792

BT RERIEHAR 5k

F, = %cdpgdf,Ugcp (4)

au, .
F o= 1. 615pgﬁqu,ﬁdl{ (5)
ay

F.= f.F,= f(F,+F,—F,—F) (6)
He.F, MR FZAMESF, BRI F N
Btk Fy R Ty F T F R EE
18 WEIIMHMEE s d, IREBKLAE 5 0, F
o O3 BN S H R ORI R B s AN
Hamaker 5 $; = 2 BROR UKL 5 BT R #0119 °F
MRl K AR MR E S5 K= (1 — NYY,
N RUY 43900 R 4 RE A TE A B AIAZ B & 5 Cu
Hi 8 ) 280 Ci=0. 4+24/Re+6/(1+ V/Re)
Re R 51 80 U, 8 RV R 2 e 1k 19 <
Vo ISR v a0 Ak B AR I B 5 v R T AR 12 3
FiE RBGU, Ry VAT T U0 RS T R I K
S NIRRT A v O 3 TR 8l i B
B F, RO RL T 1 SR T

)3t

—_ VEh
T e\
IR EE T V7272222222220

E®)

E

B 1 e B4 K 0 i
H—BRIE KL 32 1
Fig. 1 Force acting on single spherical particle

with steady and fully developed turbulent flow
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Fig.3 Resuspension rate

for different aerosol particle numbers
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Fig. 5 Position distribution of aerosol at different time
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