Momentum conservation (1D, steady condition):

8 Q d 7T XX

o d
ot (’0 v“') N Ox dx

(p V.V, + p) = Oy —

Ox dx (pvovitp)=

X

fﬂ % (p VeVt P) dx = [p V,f + P]il =P szl +p - (Pz sz + Pz) =7, (%) = 7. (X2) 4

ov,

=0
2 2
> 0Vt P =P Vet D

This means that we do not neglect diffusion even though the final relation

because v, is uniform just outside the
shock layer
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apparently has only ideal terms and no diffusion term. This is partially
demonstrated by the entropy relation discussed later.

Energy conservation (1D, steady condition):
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because v, & T are uniform
Jjust outside the shock layer
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Relations between pre-shock and post-shock regions

=> Rankine-Hugoniot relations
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From these three equations, we derive ratios of three physical quantities

across the shock layer.
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From R-H relations, we obtained the following equation for X = p—
1
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M, = e e is Mach number in the pre-shock region.
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There are two mathematical solutions, namely,
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The former gives a non-trivial solution of the shock wave.
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Properties of HD shock wave



Density ratio has the upper limit:
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Flow velocity ratio has the lower limit:
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Pressure (and temperature) ratio has no upper limit:
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