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Abstract Qil is used in various industries, including the agricultural sector, food industry, and functional
cosmetics. These oils are chemically unstable and prone to oxidation when exposed to oxygen, light,
moisture, or high temperatures. Therefore, various attempts have been made to encapsulate them so that
they are not exposed to such environments. When oil is injected into a refrigerant with greater density,
the oil can be encapsulated as it rises due to buoyancy caused by the density difference. In this study,
oil encapsulation was simulated to find the optimal conditions for operating equipment using
computational fluid dynamics (CFD) for multiphase flows. Water or serum can be used as a refrigerant.
The viscosity of water is relatively small, and if it is used as a refrigerant, oil droplets can be produced
well even if oil and water are continuously injected in the equipment. However, the viscosity of serum
is very high, and if it is used, the oil is stretched out and does not leave the nozzle. The results show
that when using serum as a cooling medium, oil encapsulation is possible if the injection is stopped for

some time after instantaneous injection at high speed.
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Fig. 4. Initial state of oil before starting the calculation
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