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Numerical Simulation of Gas-Lift System for CO, Disposal
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To mitigate global warming, we have proposed a gas-lift system for CO> release into deep ocean. It is an inverse-J
pipeline. CO2 bubbles injected into the pipe form a buoyant plume and dissolve into the seawater as they rise.
This dense solution is released from the other side of the pipe. The feasibility of our method has been examined
by the numerical simulation as well as the experiment. In this paper, improvements by using a discrete bubble
model with a CO2 dissolution model for the numerical simulation are reported.
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Fig. 1: Experimental setup
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Tab. 1: Comparison of water velocity Ji[m/s]

C ignored | C by Eq.(2)
kr =1x10"*m/s 0.097 0.098
kr =2x107*m/s 0.074 0.076
Experiment 0.079

(CO; injection rate @, = 0.98 x 105 kg/s)
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Fig. -2: Specific velocity of lifted water
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Fig. 3: Void fraction profile
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Fig. 4: CO, concentration in water
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