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Discussion and Improvement of aerosol particles
diffusion by Ventilation Patterns of Long-term

Care Institutions dormitory

Abstract

Long term care institutions is seen to be a place where accommodate population at
high risk. Elderly and immunocompromised care recipients are prone to airborne
diseases including novel coronavirus (COVID-19), tuberculosis, etc, so we cannot
ignore the health risks of workers in long-term care institutions. How to effectively
prevent and control the spread of epidemics is the most urgent problem that needs to be
solved. Therefore, we need to understand the characteristics and transmission routes of
aerosol particles and droplets in indoor space, and improve the environment of indoor
space to reduce the infection in long-term care institutions.

The configuration of the three-person dormitory in the long-term care institution
is used as a reference for the experimental field. Use burning incense sticks to simulate
the aerosols particle exhaled by infected people. Use mobile measuring instruments
(Acer Air Monitor Pro) and stationary measuring instruments(MetOne) in experiments.
Use Acer Air Monitor Pro to measure the environmental factors of each stage in the
form of a grid, and MetOne is placed next to the incense stick to measure the
PM1~PM10 concentration emitted. The experiment is measured in three stages: before
combustion, during combustion, and at rest, ten minutes for each stage. Understanding
aerosol particles diffusion patterns exhaled by an infected person and the principle of
pollution concentration red zone.

Indoor Flow Field Simulation with Computational Fluid Dynamics. Using the
measured pollutant concentration as the basis for CFD setting. Simulation results
approve that the results of the space after burning incense stick and the CDF simulation
both show that the air conditioner alone cannot effectively discharge pollutants as a
ventilation device, causes continuous accumulation of aerosols in space. In response to
this situation, we propose two improvement strategies for comparison were
respectively Air field control of mechanical ventilation and personal ventilation. Using
mechanical devices to enhance space convection. To achieve the purpose of
discharging the aerosol entrained with the virus in a short time. Reduce the chance of
stranded state and airborne contamination. To improve the air quality of dormitories in
long-term care institutions to achieve the goal of healthy environment.

Keywords : aerosol particles, long term care institutions, Computational Fluid
Dynamics(CFD), personal ventilating device
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