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Optimized Full Geometry

Simplified Geometry



Features of the Problem

• Simplified Geometry

• Geometry is Axisymmetric

• Swirl is Neglected

• 2D Model

• Turbulence: k-εModel

• Conjugate Heat Transfer

• Volumetric Heat Generation



Problem Specification: Geometry



Problem Specification: Inlet 
Conditions

• Flow Rate: 600 kg/s
Velocity (U) ~ 0.934 m/s
( considering uniform profile, 
density ~ 10430 kg/m3)

• Temperature: 523 K



Problem Specification: Inlet 
Conditions

• Turbulent Intensity, I = 10%

• Turbulent Kinetic Energy, k = 1.5I2U2 ~ 0.013

• Turbulent Dissipation Rate, ε =  (Cµ)3/4(k)3/2 ~ 0.0027
λ

Where Cµ = 0.09, λ = 0.09



Boundary Conditions: Velocity

• Inlet: U = -0.934 m/s, V= 0

• Wall: U = 0, V = 0

• Symmetry:            , V = 0

• Outlet:             ,

0
U

n

∂ =
∂

0
U

n

∂ =
∂

0=
∂
∂

n

V



Boundary Conditions: Pressure

• Outlet: p = 0

• All other boundaries: 0=
∂
∂
n

p



Boundary Conditions: Turbulence

• Inlet: k = 0.013, ε = 0.0027

• All other boundaries: 0=
∂
∂=
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Boundary Conditions: Thermal

• Inlet: T = 523K

• Adiabatic Wall:

• Symmetry:

• Outlet:
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Steps to be followed

1. Build Geometry

2. Mesh Geometry

3. Specify Properties

4. Apply Boundary Conditions

5. Obtain the Solution

6. View Results



Customizing Heat Deposition Data 
from FLUKA

• Obtain Heat Deposition Data from FLUKA

• Customize the Data for Visualization in 
TECPLOT

• Customize the Data for ANSYS Simulation



Obtain Heat 
Deposition Data 
from FLUKA



Code to 
Rearrange 
Data for 

TECPLOT



Data Arranged 
for TECPLOT



Code to Rearrange Data for ANSYS



Data Arranged for ANSYS
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Fluid (LBE) Properties

• Density           = 10430 kg/m3

• Viscosity        =  0.002 Pa-s

• Conductivity  =  12 W/m.K

• Specific Heat =  146.5 J/kg.K



Solid (T91) Properties

• Density          = 8230 kg/m3

• Conductivity  = 27 W/m.K

• Specific Heat = 530 J/kg.K



Further Exercises

• Turbulence Model

• Mesh Refining – Grid Independence Test

• Flow Rate

• Geometry

• Variation of properties with temperature




