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CASE CONFIGURATION
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Mesh characteristics

Hexahedral elements
Third order elements
76.6 million points
140x140x140

Flow conditions

𝑀 < 0.2
𝑅𝑒𝜏𝑚 = 400
𝑃𝑟 = 0.71
𝑇𝑐𝑜𝑙𝑑 = 293 𝐾
𝑇ℎ𝑜𝑡 = 2𝑇𝑐𝑜𝑙𝑑 = 586 𝐾
Ideal air properties

Solver: SOD2D1

Low-dissipation
Spectral element method (SEM)
Finite element method (FEM)

1 Barcelona Supercomputing Center (BSC)
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NUMERICAL APPROACH
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Compressible Navier-Stokes equations:

Continuity:

Momentum:

Energy:

State eq.:

Sutherland’s law:
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RESULTS
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RESULTS
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Cold wall

Hot wall
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Temperature ratio

The final results would be presented at the ETMM14 and
the SFMC23 congresses.
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NEXT STEPS
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CO2 thermophysical properties at supercritical pressure

Asymmetrical 
heat transfer

Heat transfer in 
supercritical 

fluids

The final results would be
presented at the ETMM14 and
the SFMC23 congresses.

SFMC23: M. Garcia-Berenguer, L.
Gasparino, O. Lehmkuhl and I. Rodriguez,
“Turbulent statistics and coherent
structures in an asymmetrically heated
channel flow”, June 2023 in Spanish Fluid
Mechanics Conference, Barcelona, Spain

ETMM14: M. Garcia-Berenguer, L.
Gasparino, O. Lehmkuhl and I. Rodriguez,
“Large-scale coherent structures in an
asymmetrally heated channel flow”,
September 2023 in Ercoftac Symposium
on Engineering Turbulence Modelling and
Measurements, Barcelona, Spain
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