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CFD estimation for the amount of inhalation when using diffuser
and patch type products of essential oil
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Abstract Essential oils are effective owing to their antibacterial, antiviral, antifungal, anti-inflammatory,
anti-cancer, and antioxidant properties. They are used widely in aromatherapy, application, and food
addition to relieve stress. An appropriate amount of essential oil is recommended for use, depending
on the method. In the case of diffuser-type products, there is no regulation on the amount of use in
development and sales. For the patch-type ones, however, safety should be identified because it is a
new way of inhaling. When using patch-type products, it is necessary to estimate the amount of oil
inhalation compared to diffuser-type products. In this paper, the amount of oil sucked into the human
body using existing diffuser-type and patch-type products was predicted using computational fluid
dynamics, and the results were compared. For the patch-type products, the suction amount increased
significantly in the beginning and decreased rapidly after 10 minutes. For the diffuser type, the
accumulated suction amount was smaller than the patch type in the beginning, but more oil vapor was

inhaled after approximately 60 minutes.
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Fig. 1. Geometry
(a) for patch type (b) for diffuser type

Fig. 2. Grid system for calculation
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Fig. 3. Geometry for evaporation test
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Fig. 4. Results for evaporation test
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Fig. 5. Breathing quantity according to pressure difference
between the surrounding air and the nostrils
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Fig. 6. Amount of oil vapor inhaled into human body
when using patch type product
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Fig. 7. Results for streamlines of fluid flow

Fig. 8. Velocity vector near nostrils
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