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Introduction

This study focuses on the CFD modeling and 

analysis of a PCHE for fully turbulent conditions. 

A comparison between pure supercritical carbon 

dioxide and s-CO2 mixtures (s-CO2 /COS, s-CO2 

/H2S, s-CO2 /NH3, and s-CO2 /SO2) is carried 

out.
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Geometry measurements; (a) front view, (b) side view.
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BOUNDARY CONDITIONS
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Temperature profile of the different mixtures; (a) hot fluid; (b) cold fluid.
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Temperature distribution in the fluid domain of the s-CO2/NH3 mixture.
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Pressure drop of the different mixes in the straight channels; (a) hot fluid; (b) cold fluid
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Turbulent kinetic energy of the different mixtures in the straight channels; (a) hot fluid; (b) cold fluid.
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Dissipation rate of the different mixtures' turbulent kinetic energy in the straight channels; (a) hot fluid;

(b) cold fluid.
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Turbulent kinetic energy of hot flow and cold flow for the s-CO2/NH3 mixture.
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Surface heat flux of each mixture.
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Temperature along the solid boundary of the mixture exchanger s-CO2/COS.
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Relevant parameters of each mixture
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Average surface heat transfer coefficient, Reynolds number, and Nusselt number of 

the different mixtures
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CONCLUSIONS

✓ It is concluded that the increase in performance in the Brayton cycle of certain

mixtures that raise the temperature of the critical point is directly correlated with

the increase in the performance of a PCHE recuperator.

✓ All the mixtures studied have shown better global heat transfer coefficients than

pure supercritical carbon dioxide, which represents a reduction for the mixtures

sCO2/COS (70/30), s-𝐶𝑂2/𝐻2𝑆 (60/40), s-𝐶𝑂2/𝑁𝐻3 (81/19) and s-𝐶𝑂2/𝑆𝑂2 (90/10)

of 12.62%, 0.96%, 2.51%, and 8.36%, respectively in the total heat exchange

area.

✓ This inference can be extrapolated directly into considerable economic savings for

high power ranges, which can be critical in driving research fields related to solar

power generation supplemented with supercritical Brayton power cycles.

✓ These results yield highly relevant conclusions since they confirm the possibility of

continuing Brayton cycles' improvement using PCHE exchangers as regenerators.

It is, therefore, a step forward in the investigation of supercritical Brayton cycles,

which in the future may represent important advances in the mitigation of

greenhouse gas emissions.
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