\F-.- QLA.-M) ¥ o)Lo.Jl': ‘QAAI.?‘Lglw“ Q}:éﬁ‘ay.cd;‘u

Journal of Nuclear Science and Technology
Vol. 98, No. 1, 2022

OFgrad Soaw 3B jpa2 )0 531 Jauds yiil j999) SG J&15 55 ,U8) (gilwancds 9 (g3lw S
Sy 5Ll g DSMC (oS 557 (g 31 o0lisiaw! b oy ol

"$3959 ke M ol iz e T (5 ik il s (6598 42155 Sgrumme
Olnl = Gliows FOVAB-YEY 1 sty Ggaie «liams oRadls 515§ i ¢ gounds (guadigen 00SL&ls
Sl =05 IVTFO-AFAS s iy 9o el ool (5550 laslos scslaioss (1558 5 pole olKimgsy «(slaind Crgus 45 12 00Kyl .Y
RUMERANEIAY 3 SETARA U LIRS IRCII BpS J¢ RN IS TIVPRN () PCT JCSUP INPSIEE JCK g0 ¢
*Email: ahaghighi@semnan.ac.ir

pgR sallio
QU sallie iy g b AAN/F sallie il o o o

PRV

28 L8, ey sl B85 (259) Geyier Aolas 0 el wlgy 5 (JsUge Ceond 90 a4 (g o0 I ek il udle yo 5 LS,
o3l )90 (s> deir 35 Bl oo DSMC (g, clslas ol U slac, 51 (S 95e00 o & St il (iile (>l plos
5o ilosls al )l ) alkisee o83 oy sdeiz ool o, KiRgh g 00gr (o83 Aol S dlwgn 4l jo SIS - SLsl doles o
S S i (9, b s0r dniz Sygon 4l 50 Sre 0 O] GBSl atugy 4l @ ST o, JSS Gl eghy
3 aholt Gigpee S 55 jpa> l Jolo (002 etz e Sl 0ad Al S5 (08 ez deiz by oud anbre
a>b g0 5,0 30 (ZHr=+ )\ § ZUFs=+3) 5 (ZHF=+*Y § ZUFs=+AY) (ZHF=+*Y 5 ZUFs=+AY) 05> 3o bsle S & jgoay STye
Calid 3o 5 ond dalme sis, Jsb ,5 CE aig omsS —SLal S5 c¥oles 45 Jols by a6 sl b ol snd apulons
wbioe Rl ilulax Glgi g 5516

ooy Ao ( J9Sge 4l ol 5 Cige 5l Joe 10§l gunds’

Modeling and simulation of the gas behavior in a gas centrifuge rotor
in the presence of hydrogen fluoride light gas by DSMC and Onsager-
pancake
M. Khajenoori, S.J. Safdari?, A. Haghighi Asl*!, A. Norouzi®
1. Faculty of Chemical, Gas and Petroleum Engineering, Semnan University, P.O.Box: 35195-363, Semnan - Iran

2. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran-Iran
3. Iran Advanced Technologies Compony, AEOI, P.O.Box: 143995-5931, Tehran-Iran

Research Article
Received 23.3.2020, Accepted 21.5.2020

Abstract

The gas behavior within a centrifuge machine can be divided into molecular and continuum. The
Boltzmann equation is an accurate method for studying the behavior of gas in all areas of a centrifuge.
DSMC is one of the methods for solving the Boltzmann equation. In the literature published so far, a
presumptive source has been considered the mass source used in the Onsager-Pancake equation in the
continuum region. The researchers have presented various presumptive mass sources. In the present
work, the feed reaching form to continuum region and its effect on the border between the two areas in
the mass source form was calculated using the direct Monte Carlo method. The results were compared
with Gunzburger's presumptive mass source. Moreover, the mass source obtained from the presence of
hydrogen fluoride light gas in the feed was calculated at the border of two regions as a two-component
mixture (Zurs=0.97, Zur=0.03), (Zurs=0.93, Znr=0.07) and (Zurs=0.9, Znr=0.1). The concentration
distribution along the rotor was calculated by inserting the obtained flow function into the Onsager-
Cohen diffusion equations. Finally, the separation parameters and the separation power were calculated.
The results show that the separation factor and the separation power decrease by increasing the light gas
amount in the feed entering the machine.

Keywords: Modeling, Monte Carlo, Molecular reign, Mass source
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