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This research aims to study the optimum air exchange rate and conditions of
UVC lamps of the Ultraviolet Germicidal Irradiation System or UVGI in the
tuberculosis isolation room of a typical local hospital. The goal is to obtain maximum
effectiveness and still in accordance with the safety standards. The study was
undertaken in an actual-sized simulation room with the use of mathematical models.
The position of the studied ventilation system was at a high (H) or low (L) level with
air intakes/outlets labeléd ;L./H, H/L and H/H. The air change rates were 6, 9 and 12
ACH. The parameters measured in the'simulation room were air velocity and UVC
intensity. The UVC distribution was analyzed from varied determined factors which
were electric power, installed positions, and the number of the lamps. In the
simulation, computational fluid dynamics program, ANSYS FLUENT 14, was used. It
simulated the air flow and the tuberculosis germination particles to evaluate the
effectiveness of the system. It was found that the L/H ventilation position and air
change rate at 6 ACH caused the longest time of tuberculosis germination particles in
the upper zone at 105.74 seconds. The optimum conditions in which the highest UVC

radiation intensity distribution were obtained within the safety standards were the



system with UVC lamps 8 W at the height 3.0 and 3.3 m. from the floor with the
average germicidal rates of 53.60-91.28, and the system with 16 W lamps at the height

3.3 m. with the germicidal rate of 63.45-98.19.
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