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Abstract

This study numerically investigates the pollutant distribution at different downward inlet air speeds and
gaps between shadow-lamps in a hospital operation room. The purpose of the investigation is to estimate the
inlet air speeds suggested by standards. The governing momentum equations include the thermal buoyancy
effect. The steady flow and concentration fields are calculated by psudo-transient method. The computational
results show that the buoyancy effect must be considered, especially at low inlet air speeds. When the
average concentration at operation region is 1% of pollutant sources, the inlet air speeds suggested by
standards cannot be achieved even if the gap of two shadow lamps is 0.6m. When the gap between two
shadow lamps is 0.3m and the inlet air speed is 0.3m/s, the average velocity above the patient’s body is less
than 0.2m/s and the temperature is 2°C higher than inlet air, and does not strong affect to the health of
patients. We suggest that the suggested inlet air speed in the standard may increases to 0.3m/s.
Keywords: operation room, inlet air speed, the gap between the shadow lamps, pollutant concentration,
buoyancy effect
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