
 

DerivationoftheShockspeed

Let's consider a fluid pipe with a piston which
remains at rest at x 0 at t 0 and is then

instantly accelerated to a velocity u into the
positive x direction

Adiscontinuity forms at t 0 which propagates
with a velocity us to theright Thereexists a region
ahead of the shock where the density pressure and
thetemperature still have their originalvalues s PT
In the region between the shockand the piston the
gas moves with the velocity u of the piston
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The velocitydifference between the two regions is u

Inorder to use the shock jump conditions derived
before we must transform into the coordinate frame
where the shock is at rest primed coordinates
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and the velocity difference remains the same vivid
Shockjump conditions
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The matter current flux is j S y this
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Wethus obtain
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The velocity difference can bewritten as
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According to Eg d the density ratio in t can
bewritten as
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IL III can
This back into u
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Now we define the pressure ratio g Bp

and the sound speed in the pre shock

region 1

Cs I which gives
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This can be rewritten as a quadratic
eq for the pressure ratio g
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which has the solutions
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The pressure ratio mustbe greater than 1
which excludes thenegative branch of
the solution
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Finally we compute the shock speed

Vs V as a function of g and u
From 124 togetherwith 2 4 we get
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Finally let's considerthe limit of a very
strong shock u s g 55 1
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shockspeedforstrongshocks
as a functionof the pistonspeed u

For example far 8 53 the shock
moves about 33 faster than the piston

Test with hydro ID code

try out different u and 8


