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Hospitals are medical facilities with many activities that affect indoor air quality,
including technical medical services. The service involves drawing blood, collecting
specimens and secretions from patients for laboratory analysis with various chemicals.
The activities may expose patients and medical staff to air contaminants through the
respiratory system; it could affect their health.

This study aimed to investigate indoor air quality, including thermal comfort
(temperature, relative humidity, and air movement) and airborne contaminants (PM,s,,
PMio, CO, CO,, HCHO, TVOCs, bacteria, and fungi) in two medical technology areas:
Building A (specimen storage and laboratories in the same area) and Building B
(specimen storage and laboratories in separate areas). Factors correlated with indoor
air quality were also examined. Recommendations for indoor air quality improvement
were proposed using computational fluid dynamics (CFD) modeling.

The study revealed that the thermal comfort within all medical technology
service areas met the recommendation of the Department of Health, except for the
specimen submission room in Building B, which was cooler than the recommended
value. Both medical technology buildings had average PM,s and PMy, higher than the
recommendation (PM,s < 25 pg/m? and PMyg < 50 pg/m?3). The average levels of CO,
CO,, and HCHO met the recommendation in all areas, but TVOCs exceeded the
recommended value (< 1,000 ppb) in all areas. For bioaerosols, average concentration
of bacteria and fungi met recommendations (< 500 CFU/m?3). Statistically significant
strong correlations were found between PM, 5 and PMyq (rs > 0.99) and CO, and HCHO
(rs > 0.72). Factors related to indoor air quality were ventilation system, service type
and area arrangement of the medical technical services. Thermal comfort and airborne
contaminants in rooms with HVAC systems were significantly lower than in rooms with
general ventilation systems. The concentration of CO, and HCHO tended to increase

with the number of patients. CFD simulations showed turbulent airflow in Building A.



The airflow from the specimen collection room traversed multiple apertures, including
specimen submission slots and open doorways to the laboratories. Air exchange rate
in the specimen collection room (0.02 Ac/hr) was also below the ASHRAE
recommended limit.

Therefore, indoor air quality in medical technical service areas, particularly in
the specimen storage room of Building A, should be improved. Based on the principle
of separation between clean and dirty areas, air change rate, and laminar airflow,
mechanical ventilation should be implemented with a flow rate of 1.2 m3/s to attain
an air exchange rate of 6 Ac/hr. The number and positioning of air inlets and outlets
should be optimized to ensure orderly air distribution throughout the room. This
recommendation was executed using CFD simulations. In Building B, the HVAC system
filters should be inspected, and the efficiency of the local exhaust ventilation system
should be assessed. In the area where slides are stained, a source of TVOCs, it is
necessary to implement additional localized ventilation. Furthermore, vacuuming
should be used instead of sweeping during the cleaning of Buildings A and B to reduce

airborne particle dispersion.
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