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Optimization of a conical cascade using weed algorithm (IWO) for
multi-component systems by modifying the effect of the feed source of
a gas centrifuge

M. Khajenoori®, S. Yousefi-Nasab®2", J. Safdari®?, J. Karimi-Sabet®, M.H. Mallah*?, M.H. Askari

IAtomic 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:

In this paper, the effect of mass source in a centrifuge is investigated. For this purpose, the dilute gas area
and part of the continuous area are considered as the computational area for calculating the mass source
and the mass source is calculated by DSMC method. By calculating the mass flux resulting from the two
sources and calculating the flow function and combining it with the effects of the thermal and the scoop
drives resulting from the Olander flow function, a new flow function is proposed to which the feed drive
effect is added. By placing the new flow function of the two mass sources in the Onsager-Cohen
equations, the separation parameters are calculated for different feed and cut values, which is used in the
design of a gas centrifugal conical cascade with a weed algorithm. Using the mass source obtained from
the DSMC method, the number of centrifuges required in the chain was determined to be 2 less.

Keywords: Centrifuge rotor, Mass source, DSMC, Weed algorithm
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Step No. of Concentration z 0 o
No. centrifuge v x (mg/sec)
1 13 0.0057 0.0033 1.1235 0.3693 1.6821
2 22 0.0070 0.0042 1.8649 0.3975 1.6688
3 30 0.0085 0.0052 2.6788 0.4587 1.6171
4 22 0.0096 0.0061 1.9631 0.5225 1.5950
5 16 0.0109 0.0070 1.5294 0.5199 1.5639
6 12 0.0122 0.0079 1.1660 0.5680 1.5397
7 9 0.0141 0.0090 0.8089 0.5416 1.5673
8 5 0.0162 0.0099 0.4381 0.6653 1.6479
Total number:
129
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Step No. of Concentration z 0 o
No. centrifuge ¥y x (mg/sec)
1 13 0.0059 | 0.0033 1.0711 0.3376 1.7173
2 20 0.0071 | 0.0042 1.7027 0.3709 1.6811
3 30 0.0084 | 0.0052 2.5616 0.4764 1.6361
4 22 0.0096 | 0.0060 1.9270 0.5174 1.5933
5 16 0.0111 | 0.0069 1.4212 0.5029 1.6095
6 12 0.0122 | 0.0077 1.0516 0.5966 1.5864
7 9 0.0139 | 0.0088 0.7828 0.5696 1.5864
8 5 0.0161 | 0.0099 0.4459 0.6514 1.6324
Total number:
127
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