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Abstract — To inject huge amount of CO, for CCS application, high pressure pipeline transport is accompanied.
Rapid depressurization of CO, pipeline is required in case of transient processes such as accident and maintenance. In
this study, numerical analysis on the depressurization of high pressure CO, pipeline was carried out. The predic-
tion capability of the numerical model was evaluated by comparing the benchmark experiments. The numerical
models well predicted the liquid-vapor two-phase depressurization. On the other hands, there were some limita-

tions in predicting the temperature behavior during the supercritical, liquid phase and gaseous phase expansions.
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Fig. 1. Release of the depressurized carbon dioxide from high pressure
pipeline (Armstrong and Allson [2014]).
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Fig. 2. Test rig of Vree et al. [2015].
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Fig. 3. Experimental arrangement of CO2PIPETRANS(Armstrong and
Allson [2014]).
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Table 1. Benchmark experiments for CO, depressurization

Experiments Vree et al.[2015] CO2PIPETRANS (Armstrong and Allson [2014])
Length 30m 200 m
Initial pressure 116.3-120.1 bar 100.5 bar
Initial temperature 20.4-21.6 °C 4.9°C
Nozzle, Orifice diameter 3,6,9 mm 50 mm
Material 316L stainless steel ASTM A333 Grade 6
Internal diameter 50 mm 51.92 mm
el Thickness 5.54 mm 4.23 mm
Pipeline Density 7990 ke/m’ 8000 ke/m’
Thermal conductivity 16.2 W/mK 14.0 W/mK
Specific heat capacity 0.50 kJ/kgK 0.48 kJ/kgK
Material cell foam
Thickness 19 mm
Insulation Density no insulation 900 kg/m?
Thermal conductivity 0.035 W/mK

Specific heat capacity

0.795 kJ/kgK
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Fig. 4. Numerical model of Vree’s experiment.
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Fig. 6. Pressure variations of Vree model at 17.14 m (from the inlet)
for three different nozzle size.
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Fig. 7. Pressure variations of CO2PIPETRANS model at different
locations of the pipeline.
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Fig. 8. Pressure variations of CO2PIPETRANS model along the pipe-
line at different time.
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Fig. 9. Temperature variations of Vree model at 17.14 m (from the
inlet) for three different nozzle size.
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Fig. 10. Temperature variations of CO2PIPETRANS model at differ-

ent locations of the pipeline.
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Fig. 11. Pressure variations of CO2PIPETRANS model along the
pipeline at different time.
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Fig. 12. Released mass flow rate variations of CO, for three different
nozzle size.
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