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Challenge of Infection Risk in Hospitals

@ According to World Health Organization 1 in 31 patients face the
challenge of healthcare associated infections (HAISs)

As per the data from the European Center of Disease Prevention
B and Control 4.3 million patients in hospitals in the European
Union are affected by HAIls per year

Spendings of billions of dollar in extra healthcare costs annually
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Current monitoring Situation in Healthcare
Settings

Lack of real time monitoring

Conventional HVAC runs on fixed set-points, blind to real pathogen loads or
infection risks

Absence of Adaptive control that hinders situational awareness

Energy Intensive Operation
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Why the need of Continuous Monitoring?
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Early detection of Infection risk Energy efficient
infection risk responsive control HVAC control
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Methodology

loT-enabled air quality sensors ML-based data analytics
Advanced sensor technology
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Interactive Simulation Tool

An exposure dose and infection risk calculator
App control ‘\
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Effect of the use of mask by the emitter
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Effect of air exchange rate variation
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Effect of the use of an air cleaner

File Edit View Project Operate Tools Window Help
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Effect of coughing and sneezing events

File Edit View Project Operate Tools Window Help
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Increase in the Metabolic Rate of Receivers
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Multiple Actions
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Adaptive Control

Control policies adjust HVAC
and air-cleaning parameters
based on real-time risk.

{ Adaptive Control Policies }

Adjusting HVAC and air-cleaning parameters based on real-time risk.
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Objective: Maintain infection risk below target while minimizing energy use.

Funded by
the European Union



Example Adaptive Control Workflow

* Sensors detect rising CO, / aerosol counts in a treatment area.
* Simulation tool predicts airborne pathogen concentration

* Controller selects higher ACH and filtration mode to keep risk
below threshold.

* When risk drops, system returns to energy-efficient baseline
settings
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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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Integration in Healthcare Workflows

* Demand Responsive HVAC control.

* Dashboards for staff with live risk maps and alerts.

* Facility management interfaces to supervise control actions and
overrides.

e Protocols that link environmental alerts to clinical actions.

* Data logs for audit, compliance and post-event investigation of
outbreaks.
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Thank you
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