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Abstract

The accidental release is one of the main risks of carbon capture and storage (CCS) and supercrit-
ical carbon dioxide (S-CO:) power cycle system. In this paper, supercritical CO; decompression expe-
riments were studied based on a set of small-scale experimental equipment, the volume of vessel
is 50 L. The initial states are 8.1 MPa, 38.0°C and 10.0 MPa, 38.0°C. In the experiment, thermohy-
draulic behaviors of decompression were analyzed by measuring pressure, fluid temperature, wall
temperature, mass flow rate and external jet structure. From the experiment data, different initial
state undergoes different decompression process. The external jet can be divided into three stages:
the white jet’s length increase stage, the temporary stable stage and the attenuation stage. In addi-
tion, experiments show that the lowest temperature at the bottom of vessel will reach -26.9°C
(10.0 MPa, 38.0°C). The results of experiments are of great significance for understanding process
of accident and model development.
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Figure 1. Schematic diagram of the experimental facility
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Figure 2. Test section
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Figure 3. The location of measurements. (a) The location of measurements of pressure, flow
rate and upstream stagnation temperature in the experiments; (b) The location of measurements
of wall temperature
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#z1 IRsH

Test 1 Test 2

W4k 71 (MPa) 8.1 10.0

WIUHIRE(C) 38.0 38.0
WS PY A% (mm) 1 1
L/D 5 5

3. SLRHERTTS

IR 3 1R 704 8.1 MPa, 10.0 MPa, _Fii 1R E A 38.0°C, WHE RSN 1.0 mm PAN LA
S T TR IR T CO, R o SEG ST & TR R f1. FREIRE . IR LR S A BE TR
I AR LIS B T NS A S R

3.1. BRESEH. RERENSR

K4 RS IE BT R E 2. Test 1 oL, PBUAWIAHIR DT i T% 50 Tl SR L, B
JEd AR A R AEARAS, R SRR BRI . Test 2 A0, WIAGUR BERE AR T1% 5 77 N Bl S
B, R mEARAR, BN S IR k. AN MR RE R I N =A B BB 1, ISR R
TUERGE TR, MR BOEHE YA, RO R . BB 2, IR NREARSE, LB BUA AR N HEA
X, NZEAMBL, EMB R E RS, BB 3, KT REEREEIN, BEiEy S8, X
FERBTEESN, SR, B B AR IR A K

25 T T T T 50

]

E77 (Pa)
¥
RERE (g/s)

T
=
=

0 o 0 o
0 5(I)0 10I00 ] S(IX) 1()'00 15I0() ZOI(X) 2500
I 1] (s) il (s)

(@) Test1: 8.1 MPa, 38.0C, 1 mm (b) Test2: 10.0 MPa, 38.0C, 1 mm

Figure 4. Pressure and mass flow rate curve
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Figure 5. CO, jet flow (Test 2)
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Figure 6. Pressure-Temperature curve of CO,
6. £ - iBERZ

3.3. BRASEETL

&7 (MPa)

N
< = D
1 1 1

o

g

7]

64

54 [H

4]

3]

9]

11 ) avi

o w 0 0 10
RECC)

(b) Test2: 10.0 MPa, 38.0°C, 1 mm
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Figure 7. Wall temperature changes with time
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