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Abstract

The accidental release is one of the main risks of supercritical carbon dioxide (S-CO;) power cycle
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system. In this paper, supercritical CO; decompression experiments were studied based on a set of
small-scale experimental equipment. The volume of vessel is 50 L. The pressure, temperature and
mass flow rate during supercritical CO; vessel release were measured with various leakage di-
ameters (1.0 mm~5.0 mm), initial temperature (35°C~50°C) and initial pressure (8.1 MPa~12 MPa).
The decompression characteristics and influence mechanism of parameters were analyzed. From
the experiment data, as the initial temperature is higher or lower than the pseudo critical tem-
perature, the supercritical CO; vessel decompression undergoes different decompression process.
As initial temperature is lower than pseudo critical temperature, fluid temperature is lower. The
decompression time is mainly related to leakage diameters and initial pressure. The results of
experiments are of great significance for understanding process of accident and model develop-
ment.
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Figure 1. Schematic diagram of the experimental facility
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Figure 2. Test section
2. LEER

Table 1. Conditions of decompression tests

#=1. IAsH

T J&71/MPa R/ C % AR~ /mm
Testl 8.10 38.4 1.0
Test2 8.10 38.2 2.0
Test3 8.10 37.9 3.0
Test4 8.09 37.9 5.0
Test5 8.10 45.0 1.0
Test6 8.10 49.0 1.0
Test7 8.30 38.1 1.0
Test8 8.50 38.4 1.0
Test9 9.52 38.3 1.0
Test10 10.1 38.5 1.0
Test11 12.1 38.0 1.0
Test12 12.1 39.1 2.0
Test13 12.0 37.9 3.0
Test14 12.1 37.7 5.0
Test15 12.0 34.8 1.0
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Figure 3. 8.1 MPa, 38.4°C (initial temperature higher than pseudo critical temperature). (a) Pressure and mass flow rate
curve; (b) Pressure-Temperature curve of CO,
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Figure 4. 12.1 MPa, 38.0°C (initial temperature lower than pseudo critical temperature). (a) Pressure and mass flow rate
curve; (b) Pressure-Temperature curve of CO,
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Figure 5. Transient pressure (initial temperature higher than pseudo critical temperature). (a) Various rupture diameter; (b)
Various initial temperature
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Figure 6. Transient pressure (initial temperature lower than pseudo critical temperature). (a) Various rupture diameter; (b)
Various initial temperature
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Figure 7. Various rupture diameter

E 7. ~ER AR
Kl 8 2t A BRI R T RMIC TP S B 0 45 S5 L P ) B S5 R0 I AR A . AEP RIS
SN TR 555 U J1 R B G R o AER A AR R A T F0MI SR 52 Pyt s B () BH 2 BU AT 46 T P A1 T 4001 7
T FEE P S B TR, 3 25 DR W 4 i A1 T 400 I P R I 5 CO, 8 S ittt IR I, 5 38 I 2 R A AH AR,
FEK T i I ]
1.04 ]
./

—
0.9 —a— (KT SR
—u— T SR

0_5.: /

0.4 — T T T T T T T T T T T T 1T
060 065 070 075 080 085 090 095 1.00

ERIE S

Figure 8. Various initial pressure
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