INNDVA

~— MECHANICS —

INNOVAMECHANICS | TECHNICAL WHITEPAPER

Title: The Future of Al in Facilities Management: Moving from Reactive to Predictive Infrastructure
Author: Innova Mechanics Engineering Research Group (Oxford, UK)

1. Executive Summary

Traditional facilities management across UK commercial real estate relies heavily on reactive
maintenance — repairing equipment only after catastrophic failure occurs. This outdated approach
results in excessive operational expenditure, unscheduled downtime, and premature asset depreciation.
This paper outlines how machine learning and loT telemetry enable a transition to condition-based,
autonomous infrastructure optimization.

2. The Hidden Cost of Reactive Maintenance
Emergency callouts cost up to 3—5x more than planned interventions.
Unoptimized HVAC and mechanical systems waste 20-30% of building energy.

Siloed Building Management Systems (BMS) create data blind spots for asset operators.
3. The IPOF 5-Stage Al Framework

The Innova Predictive Optimisation Framework (IPOF) resolves these challenges through a closed-loop
operational ecosystem:

Live Telemetry: Continuous ingestion of vibration, thermal, airflow, and power data via open-protocol
loT sensors.

Anomaly Detection: Machine learning identifies micro-deviations in mechanical behavior weeks before
physical failure.

Predictive Scheduling: Automatic generation of maintenance work orders based on actual component
degradation rather than arbitrary calendar dates.

Dynamic Load Balancing: Autonomous real-time adjustments reducing peak energy demand by up to
50%.

Audit-Ready Reporting: Verifiable operational intelligence dashboards.
4. Conclusion & Commercial Impact

By embedding engineering domain logic into predictive machine learning models, commercial property
operators achieve measurable ROI: 25-50% reduction in energy waste, extended equipment lifecycle,
and near-zero unscheduled downtime.
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