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Research Gaps & Research Questions

* Lack of continuous monitoring (high infection risk)
* Energy Efficient HVAC control
* Impact of Air flow rates and ventilation in different settings
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IndoorAir 2026

Parametric Study of Airflow rate and Air Cleaning in Healthcare
Settings: Correlating Particle Concentration with Infection Risk
under Continuous Monitoring

* The study varies airflow rates and air-cleaning configurations to quantify how
changes in total effective clean air (ventilation plus devices) alter airborne
particle concentrations and infection risk in a single-zone clinical space.

* Using a custom tool and dose response models, it shows that lowering
respirable particle levels leads to proportional reductions in modeled
infection risk, especially for droplet nuclei mediated pathogens.

* Continuous monitoring of CO, and particles enables real-time detection of
inadequate ventilation and supports adaptive strategies (e.g., boosting
outdoor air, balancing flows, activating filtration) that aligh environmental
performance with HAI prevention goals.
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RoomVent 2026

Improved indoor climate and reduced infection risk in health care
settings via ventilation strategies and informed decisions based on a
continuous monitoring system

* Need for Continuous Monitoring: Conventional manual or periodic checks
of Indoor Environmental Quality (IEQ) in healthcare settings fail to capture
rapid fluctuations that influence airborne transmission and infection risk.

* Multi-Parameter Sensing Approach: The study uses continuous, high-
resolution monitoring of CO,, VOCs, particulate matter (PM), temperature,
humidity, sound levels, and illuminance in patient rooms to identify
ventilation inefficiencies and pollutant peaks linked to occupancy and
environmental conditions.

 Data-Driven Infection Prevention: Continuous |IEQ data enables dynamic,
evidence-based adjustments to ventilation, filtration, and space use:
improving air quality management, informing operational decisions, and
strengthening infection prevention strategies.
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Energy Efficiency
Literature

97 o ,
 J 2\, /? ’
e Y S \
- B ) & \ K. < \*“b‘ . ' ~—\
0 3 NS st
R —_— ! ’\N_‘f\_jr/:‘, :
:::l:.l ) (((_'Q)f
EEEEEER - EEEEER —_
EEEERAN - EREEEN -
(1111 EEEN EEEEEN -
il [axmmsnn = T ST
—_— ENEEN / NEER » EEER
T T ii i:::: i!
1) Baseline hospital 2) Improved controls 3) High-efficiency HVAC
HVAC 200 kWh/m?.year 180 kWh/m?.year. 140 kWh/m?2-year
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Tool Development
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Future Plans

* Development of data analytics
* Tool Development and Integration

* Possibility of supervised learning for different healthcare setting
designs and data parametrics

* Energy Efficiency integration of tool using automated control
(informed decision making)
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