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Abstract

The leakage accident in reactor power system is an important problem in safety analysis. To ana-
lyze Critical Flow phenomenon in accidents better, a Homogeneous Equilibrium Model (HEM) and
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a Homogeneous Relaxation Model (HRM) were established. After calculation, both models can ac-
curately calculation mass flow rate of supercritical carbon dioxide. The maximum error is less
than 16.1%. The average error of HEM model is 5.5%. The minimum error of HRM model is 3.9%
(6 = 10-5). The HRM model has higher accuracy. At the same time, the mass vapor ratio at outlet
and parameter changing process in the test section are also obtained. The effect of phase transi-
tion delay of supercritical carbon dioxide critical flow has further analyzed and it provides more
reference for the nuclear safety analysis.
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Figure 1. Critical flow experiment device
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Figure 2. Test section
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Table 1. Experimental conditions and results
F 1 LWTHRSIWHR

FFs KAttt £ 73(MPa) R Z(K) U (9/s)
Al 1 9.97 322.5 31.61
A2 3 9.98 322.5587 30.77
A3 5 10 323.19 30.26
A4 8 10.02 323.85 29.13
A5 10 9.97 323.85 28.9
A6 15 9.98 323.4 28.76
A7 40 9.95 323.05 22.79
A8 100 9.99 322.95 20.96
Bl 5 10.71 323.72 32.48
B2 5 9.97 323.85 30.26
B3 5 8.89 323.18 24.43
B4 5 8.13 322.82 21.27
C1 5 9.98 320.44 29.71
C2 5 9.94 323.79 27.96
C3 5 9.92 326.88 26.44
C4 5 10.08 334.13 24.47
C5 5 9.885 352.19 22.57
C6 5 9.92 369.42 21.26
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Figure 3. Error distribution of HEM model and HRM model
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Figure 4. Effect of upstream stagnation temperature on mass vapor ratio at outlet
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Figure 5. Photo of test section’s outlet [8]
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Figure 6. Effect of length to diameter on mass vapor ratio at test section outlet
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Figure 7. Effect of upstream pressure on mass vapor ratio at test section’s outlet
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Figure 8. Pressure and mass vapor ratio distribution in test section
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