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Baer-Nunziato model

∂φs

∂t
+ us

∂φs

∂x
= 0

 φsρs
φsρsus
φsρsEs


t

+

 φsρsus
φs(ρsu

2
s + ps)

φsus(ρsEs + ps)


x

= pg
∂φs

∂x

 0
1
us


 φgρg

φgρgug
φgρgEg


t

+

 φgρgug
φg (ρsu

2
g + pg )

φgug (ρgEg + pg )


x

= −pg
∂φs

∂x

 0
1
us



B. She (she@math.cas.cz) GKS for Baer-Nunziato model 2 / 6



Let ρ(1) = ρsφs , ρ
(2) = ρgφg ; p(1) = psφs , p

(2) = pgφg ;
and u(1) = us , u

(2) = ug ; E (1) = Es ,E
(2) = Eg , z = 1/φs .
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Micro-modelling from the Boltzmann equation

f
(1)
t + uf (1)

x + af (1)
u = Q(1)

f
(2)
t + uf (2)

x − af (1)
u = Q(2)

Relation to the macro model

w (i) =

∫
ψ(i)g (i)dvdξ, F (i) =

∫
vψ(i)g (i)dvdξ,

ψ(i) =

(
1, v ,

1

2
(v2 + ξ2)

)T

, i = 1, 2; ψ(0) = z .

g (i) = ρ(i)

(
λ

π

) N+3
2

exp
(
−λ(i)

[
(v − u(i))2 + ξ2

])
By choosing a =

pg
ρ(1)

∂φs

∂x we obtain the BN model

w
(i)
t + F (i)

x = s(i), i = 0, 1, 2.

B. She (she@math.cas.cz) GKS for Baer-Nunziato model 4 / 6



Micro-modelling from the Boltzmann equation

f
(1)
t + uf (1)

x + af (1)
u = Q(1)

f
(2)
t + uf (2)

x − af (1)
u = Q(2)

Relation to the macro model

w (i) =

∫
ψ(i)g (i)dvdξ, F (i) =

∫
vψ(i)g (i)dvdξ,

ψ(i) =

(
1, v ,

1

2
(v2 + ξ2)

)T

, i = 1, 2; ψ(0) = z .

g (i) = ρ(i)

(
λ

π

) N+3
2

exp
(
−λ(i)

[
(v − u(i))2 + ξ2

])

By choosing a =
pg
ρ(1)

∂φs

∂x we obtain the BN model

w
(i)
t + F (i)

x = s(i), i = 0, 1, 2.

B. She (she@math.cas.cz) GKS for Baer-Nunziato model 4 / 6



Micro-modelling from the Boltzmann equation

f
(1)
t + uf (1)

x + af (1)
u = Q(1)

f
(2)
t + uf (2)

x − af (1)
u = Q(2)

Relation to the macro model

w (i) =

∫
ψ(i)g (i)dvdξ, F (i) =

∫
vψ(i)g (i)dvdξ,

ψ(i) =

(
1, v ,

1

2
(v2 + ξ2)

)T

, i = 1, 2; ψ(0) = z .

g (i) = ρ(i)

(
λ

π

) N+3
2

exp
(
−λ(i)

[
(v − u(i))2 + ξ2

])
By choosing a =

pg
ρ(1)

∂φs

∂x we obtain the BN model

w
(i)
t + F (i)

x = s(i), i = 0, 1, 2.

B. She (she@math.cas.cz) GKS for Baer-Nunziato model 4 / 6



Gas kinetic solver
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φL uL ρL PL φR uR ρR PR

solid 0.8 0.3 2 5 0.3 0.3 2 12.8567
gas 0.2 2 1 1 0.7 2.8011 0.1941 0.1
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Thank you for your attention!
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