











































































































Astrophysical Gas Dynamics

IItiegitatistiest
density 5 velocity I energy e

presswe P temperature T are related

by the Hydroeqs and the EquationofState

m
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changeofmasswithtime

E f
sa

2 mass flux through thesurface
f
Stds

a and 21 mustbe equal

I fear f
si'd5














































































































Now use Gauss theorem a divergence theorem

f ads Gg
du

offedu ft
si ar

fEs
du

ft Gildu

i

Drop integral over du because this mustbe

true for any
value V

Continuity Equation Eulerianform














































































































Using theprodot rule weget

v et E g g ve

and backinto the Continuity Eq

If Its s t.tl

Define the co moving Lagrangian derivative

artesian

HE I EH É

and use this inthe above
eq

Fest

form

1
i

Conservationofmomentn

Basically follow the same approach asfor mass














































































































but now for momentum

E f si du
felids fpas

v s s

momentum flux pressureforce

We can also write this as

bi du sit 11P as

TgifGet unitmatrix

3 3matrix
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of si v stil r

thats

on
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E t
4vIf

Euler equation
momentum conservation

in Eulerian form

Using the Lagrangian derivative

É
MomentumEquation
in Lagrangian farm

go.ie jitionm

f

1mtmaheq but for seat
which is the total energy density means that
etot is called specific permitmass energy

Also need to add source terms as for the moment

equation workfrom contraction expansion i.e pressure

flsessltofferttPMOn Effin
for

Equation

with Got Genet

g
aspecific energies

energy






















































































ent 1 1td

Energy Eq in Lagrangian form

Taken together we have

scoupled PDEs but 6 variables
1mass 3moment lenergy SJ

P eto

1

System is not closed and needs

a closure
eq the Equationofstate

relates g P e
EOS


