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Recently, with the acceleration of global warming, the importance of carbon neutrality is being emphonasized, In response to
this, various technologies are being developed to achieve carbon neutrality, with Carbon Capture, Utilization, and Storage (CCUS)
being a prominent example, Research has been conducted on the injection technology to environmentally discharge carbon
captured by using one of the carbon capture technologies, HAK—CRS, In this study, numerical simulations were performed using
commercial software, ANSYS Fluent, to understand the dispersed multiphase flow between a water jet and CaCQO; particles, The
analysis focused on the differences in particle behavior when injecting CaCOs; with different flow rates, It was observed that as
the mass flow rate of CaCO; increased, there was a tendency for the particles to deviate from the flow of the jet and rapidly fall,
influenced significantly by gravity, These results indicate that, for CaCOs; particles to disperse widely, the flow rate should not be
excessively high, Given the potential adverse impacts on marine ecosystems due to the high density of CaCQOs, research on
injection technology should also be conducted,
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£2 Table 30l LIERHQICE Parcel 0[2F ZE QUXIEC| ASS
M loll= AL AR A ST 7| Lo MA UXIE CH
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Table 1 The setting of Eulerian(seawater) system

Name Value
Realizable k—e,
Turbuience model Standard wall function
Inlet velocity [m/s] 1.16
Pressure outlet [Pa] 0
Ambient fluid material Seawater

Table 2 The setting of Lagrangian(CaCQs) system

Name Value
Virtual mass force,
Pressure gradient force,
Saffman lift force,
Two—way turbulence coupling

Physics models

Particle shape Sphere
Particle density(CaCOs)
2,711
[kg/m’] ’
Particle diameter [um] 9.25
CaCQO; mass Case 1 Case 2
flow rate [kg/hr] 1,150 2,300

Table 3 The information of parcel for case 1 and case 2.

Parameter Case 1 Case 2
Parcel diameter [m] 9.41x10™ 1.19x107°
Parcel mass [kg] 1.18x10°° 2.37x10°®
NPE Parcelo| Tt QIXlo| 4= m = IXle| Za¥ g2,

- =
QIXte| A2 HHol|l= reflect =74, outletoll= escape 4|
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