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ABSTRACT

The purpose of this study was to investigate the performance of a personal comfort
system (PCS) and its influence on thermal comfort of workers and workplace productivity
in different ambient environments. The performance of a displacement ventilation
system installed in an atrium space was evaluated both in summer and winter. The system
included few partitions on the first floor and a personal air conditioner, floor heater, and
counter air conditioner on the second floor. Frequent use of the PCS mitigated decreased
thermal comfort levels and workplace productivity associated with increase in ambient
temperature. Workers who frequently used the PCS reported high levels of thermal
comfort and workplace productivity, especially at an interior operating temperature of
26.6°C. Finally, an actual measurement survey was performed in an energy-independent
sustainable research facility equipped with natural ventilation systems to verify
operational methods that contribute to improved intellectual productivity. Operational
changes related to natural ventilation systems were made during the intermediate period,
and each operation was evaluated. The room was found to be rapidly cooled by natural
ventilation in proportion to the outside temperature, creating an uneven thermal
environment. It was confirmed that natural ventilation needs to be implemented under
appropriate outdoor air conditions.
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