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Diagnosis of Indoor Environmental Characteristics with Varying Occupancy in a

University Performance Hall During Winter
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Abstract

The study evaluated the indoor environment quality (IEQ) of an aging university performance hall in Busan during the winter season. The
experiment measured indoor environmental factors including air temperature, humidity, CO,, and particulate matter with varying occupancy
levels. A pre-survey captured occupant perceptions of thermal comfort and indoor air quality, which was compared to the experiment results.
Also, the experiments revealed that CO, density significantly increased during different events due to insufficient ventilation, and particulate
matter spiked during audience entry and movement. During the experiments, indoor air temperature and humidity fluctuated, affecting
thermal discomfort in some areas in the performance hall. In the results, outdated HVAC systems and inactive ductwork had impacted IEQ
compared to external outdoor conditions, which highlights the importance of HVAC system upgrades and IEQ controls.
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Category Low-occupancy High-occupancy
- Date: 2024.11.08 - Date: 2025.01.16
Experi - Time: 18:30-21:00 - Time: 9:00-11:30
Xperiment | _ -0
Setup ccupancy ccupancy
1F: 120/493 1F: 360/493
2F: 0/300 2F: 193/300
Sensor | - P1: TR-74U¥/76Ui - P1: TR-74Ui/76Ui
location(s) | - P2: TR-74Ui/76U1 - P2: TR-74U#/76U#/TSI
- P3: TR-74U1i, TSI - P3: TR-74U1/76U#/TSI
- P4: KMA data - P4: TR-74Ui

8 units (Ceiling mounted)
operated at 30°C

8 units (ceiling mounted)
operated at 30°C

2 units (stand alone),
operated at 30°C

2 units (stand alone),
operated at 30°C
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