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Study on Splash-Prevention Panel : Evaluation of Droplets and Droplet 
Nucleus Prevention Performance of Desk Partition by CFD Analysis

Research Background

Study on Splash-Prevention Panel : Evaluation of Droplets and 
Droplet Nucleus Prevention Performance of Desk Partition by 
CFD Analysis

Methodology

Results and Findings

COVID-19 has prompted the widespread use of splash prevention panels, but their effectiveness has potential drawbacks. While effectively
reducing droplet transmission, they may hinder indoor airflow, potentially leading to stagnant airborne viruses and an increased risk of
localized infection. Additionally, the panels' ability to block particles of different sizes remains to be determined, necessitating further
research.

Objective : 
• To assess the efficacy of the Splash-Prevention Panel in mitigating airborne and droplet particle transmission.

• To visualize the dispersion patterns of particles under different conditions with and without the presence of the panel.
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① Building the Simulation Model ② Setting up the Simulation Condition & Model Refinement

Fig. 3. Indoor flow distribution at y=0 section 

Fig. 4. Indoor flow vector and particle distribution at y=0

Fig. 5. Particle pass rates for (Left) Case 1 & (Right) Case 2 

• To minimize computational 
expenses, the computational 
domain is halved. 

• Each case involves the injection of 
1500 particles, with particle sizes of 
0.1μm, 5μm, 25μm, and 50μm from 
the mouth.Fig. 1. Computational Domain

• Droplet distribution was observed using the Lagrangian method. The 
RANS Realizable k-ε model was utilized as a turbulence model, and 
mesh refinement was performed around the manikin's mouth, body, and 
inlet/outlet. Following the calculation of steady-state indoor airflow, the 
analysis focused on non-steady conditions during coughing.

Table. 1. Simulation Conditions Fig. 2. Meshing

• Figure 3 illustrates the airflow distribution in the examined cases. In Case 1, the cough-
induced airflow extends to the end of the table, whereas in Case 2, the airflow is impeded 
by the panel but subsequently disperses around it. Additionally, Case 2 exhibits a more 
pronounced concentration of updraft heat flow.

• Figure 4 depicts the changes in airflow vectors and droplet particle distribution during the 
initial 10 seconds. In both cases, droplet nuclei follow the airflow, while droplet particles 
descend rapidly after coughing. In Case 1, most droplet nuclei reach the table's end, while 
particles settle near the manikin. In Case 2, the panel obstructs both nuclei and particles. 
However, nuclei tend to accumulate atop the panel, with a fraction flowing countercurrent 
around it. Meanwhile, particles gather near the manikin, some ascending with the 
concentrated human heat plume. 

• Figure 5 presents each case's particle passage rate at different distances from the mouth. 
In the absence of the panel, approximately half of the cough-generated droplet nuclei can 
travel up to 1 meter from the mouth, while negligible droplet particles reach that distance. 
On the other hand, when the panel is introduced, no particles are observed to pass through 
it initially. However, it should be noted that this study only examines the particle distribution 
within the first 10 seconds. Consequently, lighter droplet nuclei may gradually cross to the 
other side of the panel over time.

• Conclusion The splash prevention panel effectively reduces direct and temporary 
exposure to cough-generated droplet nuclei and particles within the first 10 seconds. 
However, droplet nuclei tend to accumulate near the panel, while droplet particles settle 
around the cough source and may be dispersed upwards by the human heat plume.
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Software STAR-CCM+（Ver. 16.06.010）
Turbulence Model RANS Realizable k-ε 2-layer model

Algorithm SIMPLE 法
Mesh Type Polyhedral Mesh

Prism layer
Inlet Velocity 0.17 m/s（ACH：1)

Outlet Type Pressure Outlet  (Ps=0)
Aerosols Type 0.1μm, 2.5μm, 5μm, 50μm

Aerosols Number 1500 Particles
Cough Velocity 15.48 m/s (During Injection）
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