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Spread of contaminants in hospital wards has been of great concern since the severe SARS outbreak in 2003, and a need for a protecting air distribution system is evident. The scope of this paper is to analyse spread of exhaled contaminants a room ventilated by different air distribution systems. The SARS ward at the University of Hong Kong is used for the experimental studies. The SARS ward is a four-bed hospital ward with nine ceiling mounted downward-directed diffusers. Two different levels of extraction opening locations are tested. Test particles are used to simulate exhaled viruses and bacteria.

In addition, deposition of particles exhaled from a source patient is investigated. Deposition on vertical surfaces close to the source shows vertical stratification of particles when exhalation is directed upwards. Farther away from the source this stratification is not present. Deposition at the four beds shows that particles smaller than 10 μm disperse evenly in the ward, indicating that particles smaller than this size are airborne. The influence of top and bottom extraction openings on dispersion of particles is investigated. Results show that vertical stratification in the centre of the room is not affected by the position of the return openings. Deposition of particles at the four beds shows however, that top return openings give a less wide spread of particles and thereby a better protection for patients compared with bottom return openings. CFD simulations of gaseous contaminants in the SARS ward are made with four beds located between the diffusers, and with four beds located beneath the diffusers. Simulations with an even distribution of outflow through the top and bottom return openings show a clear separation of air between the patients and the occupied zone when patients are located below the supply openings. A less significant separation is also shown when patients are located between the supply openings. CFD simulations of downward-directed flow in the SARS ward show promising results as exhaled contaminants are separated from the rest of the room.
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