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Fig. 1 Variations of the thermodynamic properties of CO2 with temperature at po = 8.8 MPa
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Development and verification of
supercritical CO; solver for flow and heat
transfer based on OpenFOAM
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Center for Nuclear Engineering, Xiamen 361102, China)

Abstract: Supercritical carbon dioxide (sCO.) can be used as an energy conversion working fluid
for the fourth-generation nuclear system to greatly improve energy conversion efficiency and reduce
the size of the devices. However, there is no mature tool to simulate the flow and heat transfer of
sCO; due to its special thermo-physical properties. This study used the open-sourced tool of
computational fluid dynamics, OpenFOAM, to develop a solver for sCOy, i.e., sCO,Foam, through
modifying the original thermo-physical models. The numerical simulations in which sCO; flows
through the vertical/horizontal heated pipe (din=2 mm) at inlet Reynolds number of 9 000 were taken
as examples to compare the results with both experimental data and empirical correlations of
frictional resistance coefficient as a way to verify the applicability of sCOzFoam. The results show
that sCO,Foam using K- turbulence model can give a wall temperature distribution that
corresponds well with the experiment result. The relative errors between the frictional pressure drop
calculated with sCO2Foam and that from the empirical correlations are relatively small. sCOzFoam
has good accuracy, portability and expansibility and it can be used to study problems of sCO, flow
and heat transfer.

Keywords: supercritical carbon dioxide; flow heat transfer; OpenFOAM; software development;

numerical simulation





