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Simulative analysis based on Monte Carlo method for vacuum pressure
distribution in NBI
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(1.School of Mechanical and Automobile Engineering, Hefei University of Technology, Hefei, 230009, China;
2. Institute of Plasma Physics the Chinese Academy of Sciences Hefei 230031 China)

Abstract Neutral Beam Injector (NBI) is used to generate high—energy neutral particles so as to heat the tokamak plasma.
The vacuum pressure distribution in NBI is one of the key influcing factors on the efficiency of neutral beam transmission
especially the loss due to reionization during the transmission. Analyzing the operating principle and constructional
characteristics of NBI applied in the Experimental Advanced Superconducting Tokamak (EAST), the relevant geometric and
physical models were developed. Then, based on the Monte Carlo method, a mathematical model of molecular movement and
collision in the main vacuum chamber of NBI in EAST was developed. And the software Matlab was used for programming to
implement the simulative calculation of the pressure distribution in NBI’'s main vacuum chamber. As a result, the 3 -D
molecular distribution of gas and variation of average pressure in the intake process of the three zones in main vacuum
chamber were obtained, thus providing the reference to the constructional design of neutralizer,deflecting system and
cryopumping system.
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Fig.2 The 3-D coordinate system of main vacuum chamber and drift tube
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Fig.6 Pressure distribution on gas haffle at a distanee of 450mm
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Fig.7 Pressure distribution on eryopanel at a distance of 150mm
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Fig.8 Pressure distribution on cryopanel
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Fig.9 Relationship between pressure in DINI-D NBI and temperature
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