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Pressurized Thermal Shock 

Applications 

Parameters Description 

Inlet 1 
Instead of a round pipe, a duct is considered for the 
inlet section. In addition, the flow parameters are 
calibrated to match Reτ = 180 

Inlet 2 
In the absence of the buoyancy effects, an artificial 
inlet 2 is imposed to force the inlet 1 flow towards 
the down-comer 

Cold Leg  
The length of the cold leg is 6 times the equivalent 
diameter (D) of the duct 

H1 The upper height of the domain is 10D 

H2 
The lower height of the down-comer is 23.3D 
 

W 
The width of the domain is 20D 
 

Vessel 
Interface 

Instead of a conjugate heat transfer, two boundary 
conditions are imposed (i) iso-thermal (2) adiabatic 
 

Barrel 
Interface 

Two boundary conditions are imposed (i) iso-
thermal (2) adiabatic 
 

Outlet Pressure outlet  

Relevant ref. 
Shams et al. (2015): NED    -    Shams & Komen (2017): IAEA    -    Shams & Komen (2018): FTaC  
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Applications 

Code – NEK5000 
    - Spectral Element Code 
 
 Mesh: 
    - 0.75 Million Elements 
    - 162 Million Degrees of Freedom 
 
Computational Power: 
    - 40 Million core hours 
 
 
 

             Relevant ref. 
Shams & Komen (2018): FTaC  



NEK5000: DNS of Skewed meshes 

Applications 

             Relevant ref. 
Shams & Komen (2018): FTaC  

Reτ = 180 
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iso-thermal                  iso-flux 



Bare rod bundle: Hooper case 

Applications 

Rebulk ≈ 49000  
 
Working fluid = air 
 
No thermal field 
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Bare rod bundle: Hooper case DNS 

Applications 

Code – NEK5000 
    - Spectral Element Code 
 
 Mesh: 
    - 1 Million Elements 
    - 660 Million Degrees of Freedom 

      Reτ ~ 600 
 
i) Iso-flux  ii) iso-thermal 
 
          Pr = 7, 2, 1 & 0.025 

> 65 million core hrs 
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