yvaa ula.u-ue) ¥ o)Lo..i‘: AYf ..\.l> ‘6|w“ 09..3 9 r=9l.c d.l;w

Journal of Nuclear Science and Technology
Vol. 94, No. 4, 2021

G Hgds 59 630 Serks pilu eiey SO S5 18 5o (Slysg i s pal)ly (o)
oo rder 23395 &b gDSMC (gla yog, L lgd 9 wulyald ¢y5g yiud S

63938 ke sy plaras ! ol i e [P (5590 42155 dgrume
Ol = Sl YOIV ANNY 2y g ylians ol K310 515 5 S ¢ o st 00l L)
Ol = ol VEYRA-00FYY : 2y 3ako ol sl (63,0 ol el 48ty (slgs,lod =8 i Y
Ol = s NYEO-AFAR -y Ggaio o)l (o3l 65 Blojlo slains (38 5 psle oltngsy cglaiud Cogus a5 )2 0aSiimgy ¥
*Email: a.noroozy@gmail.com

s sallie
AANTYIA walie (5l oyl AAAN G sallie cdly,s &b

N

3 S S e g |y b J5Sge e alsd (slod ys5 s a5 el SVhs SKaliys 5 b oo 55 e Shons slalslas cpojilsy lolas
St alp slaasly Sligms bl i o5 LT il S5 Cige et (s ilatnnd g, <oty obe > (sloits,
S Jlow dlgf @ bvo oy alidie SlaglSe ;5 5 Slads 4y l9a Cagh; gilusd Sldes (b 0 Cenl (e wnl Hhnes] Li 5l S
Gl 53 90,5 wlisld (59,0 5B 5 St e 59, (B Zolan (595 2 @) Sdg G syl W)l SIS L (2STy (b g 038
(Zrr=+ N g ZUFs=+ AY) (ZHF=**Y 5 ZUFs=+ AY) (o3> 95 Ll (6l (o8 famin yilo yo39, S5 JS jLad g ciale 156 rmgs
(Znair=+ )\ 9 ZHF=+)\ ZUFs=+A) g LAir=+*0 5 ZHF=++0 ZUFs=+3) 23> 4w 5 (ZHF=+ N0 g ZUFs=+AD) «(ZHF=+)\ ¢ ZUFs=+ )
3B olpen 4 Sew 55 plie Sl a5 sl LA ol el 485 18 aslie 9)50 (o B9, b gl ol 485 )15 oy 3500
205 o8 Sy57e (ooyr LB Ghals el UF,

DSMC (5315 550 5l o 535,08 5oy oles 100 5lgurnd

Investigation of hydrodynamic parameters inside a gas centrifuge
rotor in the presence of hydrogen fluoride and air light gases using
DSMC and Boltzmann distribution function

M. Khajenoori'?, A. Haghighi Asl?, J. Safdari?3, A. Norouzi*?
1. Faculty of Chemical, Gas and Petroleum Engineering, Semnan University, P.O.Box:35131-19111, Semnan - Iran
2. Advanced Technology Company of Iran, AEOI, P.O.Box:14399-55431, Tehran - Iran
3. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran

Research Article
Received 6.11.2019, Accepted 28.2.2020

Abstract

The Boltzmann equation which describes binary collisions between molecules is a very important
equation in physics and fluid dynamics. Direct Monte Carlo simulation is one of the methods to solve the
Boltzmann equation. The moisture can leak to the fluid pipelines in the various places of cascades so
many times through the enrichment operations since the pressure of the most enrichment process units is
less than the atmospheric pressure. It causes the solid uranium precipitation on the inner surfaces of rotor
and HF production upon the reaction with UFs. In the present work, the effect of concentration and total
pressure inside a hypothetical centrifuge for binary component conditions (Zurs=0.97, Zur=0.03),
(Zure=0.93, Zur=0.07), (Zure=0.9, Znr=0.1), (Zurs=0.85, Znr=0.15), and three component conditions
(Zure=0.9, Zne=0.05, ZAi=0.05) and (Zurs=0.8, Znr=0.1, Z»i=0.1) have been investigated. The results
have been compared with those of the Boltzmann distribution function. Moreover, increment in the
amount of light gas along with UFs results in the decrement of pv,.
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