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CFD Study on Ventilation Efficiency in Medical Linear Accelerator Rooms
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[ Abstract]

the ventilation efficiency of medical linear accelerator rooms. The vent location, ventilation rate, and vent shape are analyzed

A Computational Fluid Dynamics (CFD) approach is employed to investigate the effect of airflow organization on

numerically using ozone as tracer gas. It is found that the vent location is the primary factor influencing the distribution of ozone
and ventilation efficiency within the room. According to the principle of "supply from above and exhaust from below", exhaust
outlet is located preferentially near the lower part of the linear accelerator treatment head (the ozone source) and establish a
well-defined unidirectional airflow with the air inlet. Increasing the ventilation rate significantly reduces the indoor ozone
concentration, but the ventilation rate does not directly correspond to the ventilation efficiency. To achieve equivalent ventilation
efficiency, more favorable vent location conditions require fewer ventilation rate. The shapes of the vents also have varying effects

on ventilation efficiency, with rectangular air inlets having a length-to-width ratio of 4:1 demonstrating the highest efficiency in this

simulation.
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Fig.1 Typical layout of medical linear accelerator room
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Table 1 Geometric parameters of linear accelerator room
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Fig.4 Schematic diagram of vent layout and cloud diagram of ozone concentration distribution
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Table 2 Comparison of ventilation efficiency with

different vent layouts
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Fig.5 Cloud diagram of ozone distribution with different ventilation rates
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Table 3 Design parameters of vents with different shapes
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Fig.7 Cloud diagram of ozone distribution with different vent shapes
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Fig.8 Cloud diagram of air velocity distribution in personnel comfort zone
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