Hydromechanics: flow, free expansion

This test uses a constant fluid influx with free expansion of the solid.
0 = (0r)s + div(orr@pg) + or div(u) (13)

Assuming a linear elastic behaviour of the solid and the applicability of the ideal gas law the following
relation can be obtained

(0r)s = 0FrBp (PFR)s ¢ + oFr(aB — @) [div (w)g + Kin (prr)g] (14)
(or)s = orr [(pFR)s (Bpd + Kgp (aB — ¢)) + div (w)g (aB — ¢)] (15)

With ap (pFR)é = Kg (e)é = Kgdiv (g)'S we get

(0r)s = orr [(PFR)S (B¢ + Ks}i(OéB —¢)) + asKS " (prr)g (aB — ¢)] (16)
(or)s = orr (pFR)s [Bp® + (K3 + asKg ') (ap — ¢)] (17)
(or)s = orr (prr)s [ p¢ + K5 (ag — ¢)] (18)
(or)s = (prr)s (RsT) ™" [¢ + prrKS (o — )] (19)
—/dlv(gFRwFS) dQ = /( )g + or div (u)g dQ (20)
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The strain solution can be obtained by integrating the equation
Ks (e)s = as (prr)s (30)
e PFR
@
/de = Fi / dprr (31)
€0 PFRO
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e= Fi(PFR — PFRO) (32)
€ = 3egs = 3eyy = 3¢,z (33)

Given the following parameters

I'=1m? Q=1m?
R = 287.058 J/(kgK) T =293.15K
E = 10000 MPa v=20.3
prro = 0.1 MPa m, = 10~ kg/(m?)
¢=0.3 apg = 0.6
Kg E
Kgsr = 1—ap Ky = m

we get the following pressure and strain solution for a time of 10000s. The simulation result is
reasonable close to the analytical solution with the maximum relative error being about 107 in both
instances.
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