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Shock Waves
* Already examined behavior of ;
+
weak waves b pea
— sound waves, dp/p -0 T T+dT
— reversible (isentropic)
 Now look at strong compression waves
— shock waves, p,>p , P P>
— irreversible (nonisentropic) ?1 | ?2
1 2

e Shock waves

— thinregions (~um’s): changes in fluid properties
nearly discontinuous

— rapid change in pressure/density due to internal
ViSCOUS Stresses

— excluding radiation, adiabatic
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For mati

E)n of Shock Waves

e Imagine series of discrete compression waves
— e.g., produced by piston in tube accelerated to

ner velocities in discrete “pushes’
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» Each pulse of piston produces weak compression
wave traveling @ speed of sound In moving gasin

front of It
« Each wavetravelsin wake of previouswaves, each
travels dightly faster (v1, and at sinceT1)
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Coalescence of Compression Waves

—> > > > >
L
t, e Since each new wave
travels faster than
4 receding wave
p.T.p PIECEHITIG Wav!
— waves collide,
- coalesce into shock
> X

o Similar for initially continuous compression wave
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time time
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Expansion (Rar efaction) Waves

Can group of expansion waves also coal esce?
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Successive waves see colder gas, lower a
— each new wave Is slower than last

For continuous expansion wave

_\i’ time

SO can not create expansion “ shock”
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