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Abstract

The power conversion system of supercritical carbon dioxide is the frontier of the current inter-
national energy and power field. When the system is broken, the critical flow phenomenon occurs
at the high temperature and high pressure in the system, and the safety of the nuclear power sys-
tem operation has produced a huge threat, analysis of supercritical carbon dioxide critical flow of
the system safety analysis is very important. The critical flow of supercritical carbon dioxide was
studied by establishing a supercritical carbon dioxide critical flow experimental device. The in-
fluence of upstream stagnation temperature, upstream stagnation pressure and aspect ratio on
critical flow was compared. It was found that the mass flow rate of carbon dioxide decreased with
the increase of upstream stagnation temperature and aspect ratio, and increased with the in-
crease of upstream stagnation pressure. The typical experimental phenomena are analyzed and
the critical flow mechanism of supercritical carbon dioxide in the tube is discussed. The experi-
mental results provide support and reference for further experimental research and theoretical
research.
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Figure 1. Experimental equipment schematic diagram
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Figure 2. Test Section
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Figure 3. Test Section
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Figure 4. The phenomenon at outlet of the Nozzle
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Figure 5. Thermal parameters with time curve when L/D =40, 10 Mpa, 50°C
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Figure 6. The mass flow rate changes with the upstream stagnation tempera-
ture
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Figure 7. Carbon dioxide density varies with temperature
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Figure 8. The mass flow rate changes with the upstream stagnation pressure
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Figure 9. The relationship between the mass flow and the aspect ratio
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