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The Challenge
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Why does over-
ventilation happen?

HVAC systems lack data on 
how many people are in a 
building or space

How are buildings 
ventilated now?

Default to max 
ventilation or non-data-
driven strategies

Buildings are designed to provide 
outside air (CFM) per person and 
then heat or cool that volume of 
outside air based on maximum 

occupancy

American Society of 
Heating, Refrigerating, and 
Air-Conditioning Engineers   

Consequences



Feedback Solutions 
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Real-Time Occupant Count-Based Demand Control 
Ventilation

Without the implementation of our solution, building automation 
systems fail to fully optimize HVAC equipment, often relying on 
CO2 sensors with their maintenance and delay issues or 
resorting to “on” and “off” scheduling modes – continuing to 
perpetuate the overventilation in buildings.

Our technology platform continuously processes the raw data 
from best-in-class people counting sensors and then delivers 
the resulting zoned, real-time counts via BACnet to the Building 
Automation System so that ventilation rates are optimized 
seamlessly in the background.



Why This Matters
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• Increasing Penalties

• ESG Mandates

• Inflation In Utilities

• Stress On The Grid

• Access to Incentives

Demand Drivers28% 28% of global GHG emissions 
come from building operations

40% HVAC equipment uses 40% 
of a building’s energy

$19B Annual savings potential



Solution
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Raw 
Sensor 
Data

Full BMS Integrations with:

People Counting

IAQ Sensors

3rd Party Sensors

Time of Flight

3D Stereo

Building Management 
System via BACnet IP*

50%

95%

10%

Zone 3

Zone 2

Zone 1

Outside Air
Per Person

Fan Speed

“Only Pay for what you need…” “Energy savings stem from reduced fan speeds and 
optimization of the volume of outside air being 

heated or cooled. Savings achieved: 40% or more of 
HVAC related energy consumption.”

*As analog input values

Patented
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Data Privacy Protected

Sample Sensor View – TOF 

Sample Sensor View – Spatial Recognition 

Spatial Recognition Sensor

Stereoscopic Sensor

Time of Flight

*Sensors do not have the ability to capture or record 
personal data* 



The Pilot
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433 First Avenue, NYC – New York University

Demonstrating the Increased Energy Efficiency of Feedback Solutions’ 
Real-Time Occupant Count-Based DCV VS. CO2 Based DCV



Pilot Overview
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433 First Avenue, NYC – New York University

• Study area includes lecture halls and common areas

• Served by AHU1 (2 x 50HP Supply Fans)

• Total area served: 29,000 sf

Sensor Location Map



Solution Architecture
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VAV Responding to Feedback's Real-Time Occupant Data
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Supply Fan AHU1 Snap-Shot

11



433 First Avenue – Major Energy Savings Achieved

Fan Energy Savings & Thermal Savings (Cooling & Heating)
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Occupant Count-Based DCV
Feedback Solutions 

CO2-Based DCV

• Electric Savings = 1.6 kWh/sf/yr., Gas Savings = 4.0 kBtu/sf/yr.

• Cost Savings = $0.35/sf/yr. (at $0.182/kWh, $1.07/therm)

• LL97 Penalty Avoidance = $5,572 

• Simple Payback = 4 Years (including recurring costs)
      With LL97 Penalty Avoidance, Simple Payback = 2.4  Years
      Payback = 1 year with available incentives (Con Edison)

• Project Cost: $31,800



Dashboard and Analytics
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A valuable by-product of our solution



Ongoing Developments – Feedback Solutions
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ML/AI Program Running on Occupancy Controller / Web Server

Historical Input 
Occupancy

 & Visitor Data

AI engine continuously analyses real-time and 
historical data to improve occupancy calculation 

resulting in increased energy savings

More accurate occupancy data set 
enables additional savings while 

providing predictive data for integration 
with the grid. 

Input Output

Tracking Energy Consumption

BACnet Reader
Our Energy Analytics platform collects various data points to 
measure the performance of the Building Ventilation System 
(energy consumption) as a result of using FSI-driven Demand 
Control Ventilation.

Predictive Model – Grid Management

Integrating / Enhancing Core App AI Driven
FSI is fine-tuning a predictive model leveraging massive historical and 
real-time data sets re: occupancy, energy consumption, and 
environmental (or micro-climate) conditions to predict energy demand 
in a facility (campus, portfolio) to facilitate smart grid management at 
scale.
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ENERGY PROVIDERSNext Steps – EPRI Members
• Seek Further Support From Utilities:

• Incentive Opportunities

• Widespread Rollout

• Demonstration Project Opportunities

• Funding/Partnerships to enhance our Grid Management Solution

• Further Deployment To Assist With Global Decarbonization Initiatives 

Within The Built Environment

Benefits Of Our Solution
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Our Team

Nicole Hopkins  - Tucson Electric 
Power

Feedback Solutions  Team



Thank you!

For more information contact:
David Whalley
David.Whalley@feedbacksolutions.ca
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