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Abstract

Based on compressible Naiver-Stokes equation, the aerodynamic characteristics of maglev train
on different tube area and pressure are studied. The results indicated the flow field around mag-
lev train in low evacuated tube is similar to that in open air, the annular space between maglev
train and tube is similar to Laval nozzle and has the flow characteristics of expansion acceleration
or compression deceleration, when the speed of maglev train reaches the critical speed, there will
be shock wave at the rear of maglev train, the aerodynamic forces of maglev train increase with
the decrease of tube area, the aerodynamic forces of the tail car will increase dramatically when
the shock wave occurs at the tail of maglev train. The aerodynamic coefficients of maglev train de-
creases slightly with the increase of tube pressure, but tube pressure changes, resulting in
Reynolds number changes, so as to the aerodynamic coefficients of maglev train are quite dif-
ferent.
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Figure 1. The schematic diagram of computational model
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Figure 2. The computational domain
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Figure 3. The local computational mesh
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Figure 4. The train head pressure contours and the longitudinal profile streamlines
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Figure 5. Velocity contours on symmetry plane
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Figure 6. Pressure contours on the train tail and the velocity contours on symmetry plane
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Figure 7. Streamlines in the tail flow field
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Figure 8. Mach contours on symmetry plane
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Figure 9. Coefficients of drag on tube area at different speed
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Figure 10. Coefficients of lift on tube area at different speed
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Figure 11. Mach contours on symmetry plane
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Figure 12. Coefficients of drag on tube pressure at different speed
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Figure 13. Coefficients of lift on tube pressure at different speed
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