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Why This Matters Now
Portfolio energy and space costs remain among the largest controllable operating expenses in real estate

Hybrid work has made occupancy patterns unpredictable, straining traditional fixed-schedule HVAC and lighting
controls

Aging building management systems (BMS) often lack the granularity to act on real-time conditions

IoT sensing and analytics let operators shift from calendar-based to demand-based building operations

Industry-reported ranges suggest meaningful energy savings potential in buildings that adopt sensor-driven
controls, though results vary by building type and baseline
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The Sensor Layer: What We're Measuring
HVAC: zone temperature, humidity, airflow, damper position, and equipment run-status sensors

Lighting: ambient light, daylight-harvesting sensors, and fixture-level energy metering

Occupancy: passive infrared (PIR), CO2-based proxies, door counters, and Wi-Fi/BLE presence detection

Sub-metering: circuit- and equipment-level electrical monitoring for granular consumption visibility

Sensor selection should balance accuracy, privacy footprint, and installation cost per zone
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Building Management System (BMS)
Integration

IoT sensor data must feed into and, where appropriate, write back to the existing BMS rather than operate as a
parallel system

Middleware or an IoT gateway layer typically bridges legacy controllers to modern analytics platforms

Integration approach depends on existing BMS vendor, protocol support, and controller age

A phased integration (read-only monitoring first, closed-loop control later) reduces operational risk

Cybersecurity segmentation between IT and OT networks is a prerequisite, not an afterthought
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Energy Optimization Use Cases
Demand-based HVAC scheduling that responds to actual occupancy rather than fixed calendars

Automated setback of unoccupied zones outside core hours

Daylight harvesting and occupancy-linked lighting controls

Fault detection for equipment operating outside expected energy or performance envelopes

Peak-demand management to reduce exposure to demand-charge tariffs where applicable
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Illustrative Scenario: Multi-Zone Office
Optimization

Illustrative scenario, not a verified case study — presented to show the mechanism, not a proven outcome

A hypothetical 20-floor office building enables zone-level occupancy sensing tied to HVAC setpoints

Underused zones on lower-occupancy days shift to reduced conditioning automatically

The scenario illustrates how occupancy data could inform, rather than replace, facilities judgment

Any actual savings would need to be validated against building-specific baselines and utility data
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Occupancy Analytics for Space Planning
Anonymized occupancy trends reveal actual desk, room, and floor utilization versus assigned capacity

Heat-map and dwell-time analysis inform decisions on floor consolidation or lease optimization

Meeting room utilization data can reduce over-provisioning of conference space

Peak-day and peak-hour patterns support right-sizing of shared amenities

Space planning decisions should combine sensor data with employee feedback, not sensor data alone
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Predictive Equipment Maintenance
Vibration, temperature, and run-time sensors on HVAC, elevators, and pumps flag early signs of degradation

Predictive maintenance aims to shift spend from reactive repair and emergency callouts toward planned service
windows

Equipment health scoring can help prioritize capital replacement planning across a portfolio

Industry-reported ranges point to reduced unplanned downtime as a common benefit, though magnitude is
building- and asset-specific

Requires baseline equipment data and a maintenance team willing to act on alerts, not just receive them
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Indoor Air Quality and Occupant Wellness
CO2, particulate matter (PM2.5), VOC, temperature, and humidity sensors provide continuous air quality visibility

Ventilation can be adjusted dynamically based on measured air quality rather than fixed schedules

Air quality data supports compliance reporting and wellness-certification programs where pursued

Dashboards for tenants or employees can build trust in indoor environmental conditions

Wellness monitoring should be paired with a clear, disclosed data-use and privacy policy

Aravind Raghunathan 09 / 15 https://aravind-r.com



1 0  /  1 5

Tenant and Employee Experience
Applications

Mobile apps for room booking, desk reservation, and wayfinding built on real-time occupancy data

Personalized comfort controls (temperature, lighting) at the zone or desk level where infrastructure allows

Automated notifications for space availability reduce time spent searching for meeting rooms

Touchless access and way-finding features grew out of pandemic-era health priorities and remain in demand

Experience features should be scoped separately from core energy and maintenance use cases to avoid delaying
the base deployment
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Data Platform and Interoperability Standards
BACnet remains the dominant protocol for building automation; Modbus and KNX are common in specific
equipment classes

MQTT and other lightweight messaging protocols are typically used for sensor-to-cloud data transport

A vendor-neutral data platform avoids lock-in as sensor and BMS vendors are added or replaced over time

Open standards (e.g., Project Haystack, BACnet/SC) support long-term data portability across a portfolio

Data governance — ownership, retention, and access rights — should be defined before rollout, not after
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ROI and Payback Framing
Payback periods vary widely by building age, climate zone, existing controls maturity, and utility rate structure

Cost categories to model: sensors and installation, gateway/integration, software licensing, and ongoing
management

Benefit categories to model: energy savings, deferred capital from predictive maintenance, and space
consolidation savings

Industry-reported ranges exist for energy and maintenance savings, but building-specific measurement and
verification (M&V) is needed to confirm actual results

Recommend a pilot-building M&V baseline before committing to portfolio-wide payback assumptions
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Risk and Change Management
Considerations

Occupancy sensing raises employee privacy questions that should be addressed through disclosure and
anonymization, not left implicit

OT/IT network segmentation is required to prevent building systems from becoming a cybersecurity exposure
point

Facilities teams need training and revised workflows to act on new alerts and dashboards

Vendor and sensor lifecycle management (firmware updates, battery replacement) must be budgeted as an
ongoing cost

Change management for occupants and facilities staff is often the limiting factor, not the technology
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Phased Rollout Approach Across the Portfolio
Phase 1: single-building pilot with monitoring-only integration and a defined M&V baseline

Phase 2: closed-loop control pilot (automated HVAC/lighting response) with performance validation

Phase 3: expansion to a representative subset of buildings across different ages and climate zones

Phase 4: portfolio-wide rollout with a standardized data platform and vendor governance model

Each phase should have explicit go/no-go criteria tied to measured energy, maintenance, or utilization outcomes
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Next Steps and The Ask
Select one to two pilot buildings representing different building types or ages for a 3-6 month pilot

Approve budget for a measurement and verification (M&V) baseline before pilot sensor installation

Form a cross-functional pilot team spanning facilities, IT/OT security, and finance

Define go/no-go criteria for expansion in advance, tied to energy, maintenance, and utilization metrics

Target decision point: pilot results review and portfolio expansion go/no-go at the end of the pilot period
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