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Introduction

Schematic of a sCO2-CSP plant with TES, from Mehos et al. (2017). Available: www.nrel.gov/docs/fy170sti/67464.pdf
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Introduction

Power cycle design presented in Renewable Energy Journal (du Sart, et al., 2024)
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System description
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ACHE system design presented in sCO2 Europe Proceedings (du Sart, et al., 2025)
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System description
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Flownex model
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Flownex model
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Flownex model
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Flownex model
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Verification

Results, Python model relative to Flownex model
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Primary flow path
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Maintain CIT at 45°C
Mitigate two-phase Flow

Reduce fan power



Bypass flow path
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Mass flow rates (design)
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Mass flow rates (reduced duty)
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Mass flow rates (low duty)
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Stress test results

Precooler Intercooler
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T-s diagrams

Precooler Intercooler

Paper #010 The 9th International Supercritical CO2 Energy Technologies Symposium | 02 — 05 March 2026 | Pittsburgh, PA Slide 32



Two-phase flow mitigation

Paper #010

CIT Valve PIC at
T ymbi Fans Off | T P Ticmi T ;
ambient Target PoS. 0.IC.out 0.IC.out IC.min TIC.min HPC.in

Mode °C °C % Open - °C kPa °C kPa °C
Control -2.9 45 51 5 44.9 9984 9868 41.2
Tier 1 -2.9 45 25 5 43.3 9964 9837 40.4
Tier 1 -2.9 45 10 5 42.1 9908 9777 39.6
Tier 1/2 -2.9 45 5 5 41.5 9858 9727 39.1
Tier 2 -2.9 45 5 6 45.5 9678 9586 40.2
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Additional results
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Additional results
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Additional results
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Summary and conclusions

* A dynamic model for multi-cell cooling systems that includes all the major components of forced draft ACHEs was
developed.

* A bypass and fan on-off control system for such a cooling system was developed.

* The control system ensures a constant bulk outlet temperature (CIT) & prevents local two-phase flow within the funned-
tube bundles.

e The results of dynamic simulations performed demonstrates the efficacy of the system.

* Aclassic Pl controller can effectively be used to control such a cooling system.
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Literature review

Moisseytsev, Lv & Sienicki (2016)
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