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Simulation of the total space between the rotor and the casing of a centrifuge
using the DSMC method

S. Yousefi-Nasab*2”, J. Safdarit*?), J. Karimi-Sabet®, M.H. Mallah®2, M. Khajenoori®, M.H. Askari®, H. Vahedi®
(1) Atomic Energy Organization of Iran, Iran Advanced Technologies Company

(2) Atomic Energy Organization of Iran, Nuclear Science and Technology Research Institute, Material and Nuclear
Fuel Research School

Abstract:

Gas inside the centrifuge includes gas inside the rotor and outside the rotor. Gas inside the rotor due to the high rotation
of the rotor, the process of separating the gas inside it occurs. The gas outside the rotor is a factor that increases the

amount of power consumed by the rotor due to the friction between the gas and the rotating wall that by placing a
piece called a molecular pump in the upper space of the car, most of the gases in this space move to the top of the
pump. In this paper, the total space between the rotor and the casing of a hypothetical centrifuge machine is simulated
using the DSMC method. The compression ratio of the molecular pump for air gas in this case was equal to 800 and
for the separate molecular pump was about 869. By comparing the compression ratio created between the two modes,
it was observed that the results were in good agreement with each other and the difference between them will be about
8%.

Keywords: Gas centrifuge, DSMC method, Molecular pump, Compression ratio, Space between rotor and casing
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—@— Molecular pump at total simulation

—@— Molecular Pump at Single simulation
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