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Shock Wave Generated by Hollow Piston Movement
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Abstract: Whether the piston speed fast or slow, an ordinary piston can generate moving shock wave while it moves in a
tube. The hollow piston is different from the ordinary one. When the movement Mach number of a hollow piston is lower
than the choked Mach number, the moving shock wave will not appear; only when the movement Mach number is higher
than the choked Mach number, the moving shock wave can be generated. The choked Mach number can be determined by
diameter, length, averaged friction coefficient of inner hole and outer diameter of a hollow piston. Train in tunnel is similar
to hollow piston in tube. According to the shape of cavity between the tunnel wall and the railway carriage, an equivalent
hydraulic diameter can be obtained. Then the conditions of generating moving shock wave can be computed by a similar
method for calculating choked Mach number of hollow piston. The novel method for measuring averaged friction coefficient
of a train was proposed.
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Fig. 1 Schematic diagrams of shock tube and wave diagram (c) Hollow piston
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Fig. 2 Schematic diagrams of piston and hollow piston traveling
’ through tube, and train through tunnel
, Mach ( N ?
)
UG 2 l ’ ’
B 1(M T 7) ' (1) 3
a  y + Mg ( ) -
(1) M, Mach , U, 3( a)
s @1 Y ’
L. @ :
1
Table 1  Numerical results 3(b)
M;=U;/a, M =Ug/a, Mach R
0.01 1.01 ,
0.1 1.06
1.0 1.77 ’ ’
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Fig. 3 Schematic diagrams of flow in tube with a stationary piston
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