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Shock Wave formation (1): Linear wave equation
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Shock Wave formation (2): Nonlinear wave equation
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The timing for shock wave formation
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Linear and Nonlinear Waves (Pure and Applied Mathematics)
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Isentropic flows before the formation of shock wave
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i BHERDES (thickness of shock waves)
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$ BHERDES (thickness of shock waves)
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i B EDES (thickness of shock waves in CFD)
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Shock Mach number
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(Shock Mach Number vs. Flow Mach Number)
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Shock Mach number

Flow Mach number
M= Y
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For a steady normal shock wave, Ms = M (upstream) .

(Shock Mach Number vs. Flow Mach Number)
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Shock Mach number Ms> 1

Weak Shock Wave: 1< Ms< 2

Strong Shock Wave: Ms> 5

Flow Mach number M >0

Incompressible flow: M«1 (01~03)

Subsonic flow: M<1
Transonic flow: IM—1| <0.3~0.4
Supersonic flow: M>1

Hypersonic flow: M > 1 (5~8)



i B EEERK ORME (Normal shock waves)
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i Problem for Report(1)
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Timing for shock wave formation

Consider a piston in a confined
straight tube filled with air, as
shown in the left figure. The piston
is accelerated gradually. Find the

timing for the shock wave formation.

(Let the velocity of piston U =t; the air is the ideal and
calorically perfect gas; initial sound speed of the air is ao )

Hint: Right travelling wave, Q is constant
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