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On the k-ε
 

Model in EGAK code
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ε

1 2 3, , , , , , ,D m h kc c c cε ε ε εσ σ σ σCoefficients: 

Dc kσ εσ 1cε 3cε hσ mσ
Standard (1-4) 0.09 1 1.3 1.44 1.44 0.9 0.9 1.92

EGAK (5) 0.12 3/4 3/4 1.15 1 1/1.7 1/1.7 1.7

2cε
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Problem Statement
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Experiments
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_________________________________________
* Kucherenko Yu.A., Balabin S.I., Pylaev A.P. // 4th International Workshop 

on The Physics of Compressible Turbulent Mixing, 1993.

In experiments*, TMZ growth rate was measured at the self-similar stage 
(constant growth rate)

Analytical Solution of k-ε
 

Model Equations
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Analytical Solution for the Self-Similar Flow Stage

(1)

(2)

The experimental data : b=0.35-0.37.

Analytical solution: for our coefficients             b=0.343
for standard coefficients     b=0.164
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1D k-ε
 

Simulation Setup

1110ph phk ε −= =

3
0 10k −= 0 0.025ε =

Background values of turbulent energy and its dissipation rates:

Initial values of turbulent energy and its dissipation rate were
 

defined in 
the light layer: 

.

. Number of cells: 1000: 
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Results of 1D k-ε
 

Simulations

Variant # Model coefficients Initial pressure 
P0

b

1 Standard 16 0.1

2 Our 16 0.3

3 Our 106 0.3

4 Standard 106 0.1
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Results of 1D k-ε
 

Simulations 

TMZ Width

1, 2 –
 

simulations with our coefficients 
3, 4 –

 
simulations with "standard" coefficients 

*
1 0(1 / )t tL L d g= ⋅ ⋅ −ρ ρ
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Results of 1D k-ε
 

Model Simulations 

Maximum Values of k and ε
 

in TMZ

1 –
 

simulations with our coefficients 
3 –

 
simulation with "standard" coefficients

[ ] 1
1 0max( ) (1 / )mK k d g −= ⋅ ⋅ ⋅ −ρ ρ [ ] 1

1 0max( ) (1 / )m tE L d g −= ⋅ ε ⋅ ⋅ ⋅ −ρ ρ
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Results of 1D k-ε
 

Simulations 

Self-Similar Density Profile

1 –
 

simulation,  2 –
 

analytical solution
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Results of 1D k-ε
 

Model Simulations 

Self-Similar Profiles of k and ε

1 –
 

simulation,  2 –
 

analytical solution
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3D Simulation Setup
2L =

In the light layer, at  y1

 

<y<y2

 

: 

ρ=ρ1

 

=0.5,

y2

 

≡ y1

 

+d,

y1

 

=0.5, 

d=0.05,

Р0

 

=30 and 100.
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3D Simulation Variants and TMZ Width

x y zN N N× ×№ варианта P0 b

5 400 х
 

400 х
 

400 30 0.43

6 400 х
 

400 х
 

400 100 0.435

7 200 х
 

200 х
 

200 30 0.38

8 200 х
 

200 х
 

200 100 0.38



Distributions of
 

volume fraction of light layer 
material (simulation 6)

t=5 t=10

t=15 t=20
13
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Distributions of
 

volume fraction of light layer 
material in 2D section x=1

f) 

Straight lines are initial locations of the interface layer.

t=5 t=10

t=15 t=20
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TMZ Width in 3D Simulations

1, 2 –
 

simulations 5, 6 (N=400);    3, 4 –
 

simulations 7, 8 (N=200)
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TMZ Maximum Turbulent Energy
 3D Simulations vs k-ε

1, 2 –
 

simulations 5, 6;   3, 4 –
 

simulations 7, 8   

k-ε
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Self-Similar Density
 3D Simulations vs k-ε

1 –
 

3D simulation 5;   2 –
 

3D simulation 6;   3 –
 

simulation 3 (k-ε)
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Turbulent Energy 
3D Simulations vs

 
k-ε

1 –
 

3D simulation 5;   2 –
 

3D simulation 6;   3 –
 

simulation 3 (k-ε)



Summary
 

of Results and Conclusions

coefficients mesh 
number

b

3D
 

(DNS) - 4003 0.43
1D

 
(к-ε

 
model) standart 1000 0.1

1D (к-
 

ε
 

model) our 1000 0.3
Analitical 
solution

standart - 0.164

Analitical 
solution

our - 0.343

experiments 0.35÷0.37
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In all calculations there are
 

transition to self-similar regime that
 

is characterized by 
linear law of TMZ growth with time. This regime is also characterized 
by time-invariant TMZ maximum values of turbulent energy and its dissipation rate.       .

19



Thank you for attention!
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