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What happens when you’re not home?
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What happens when you’re not at work?
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What happens when you’re not at work?
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What’s Missing?
DATA. 



Existing Buildings = 35 QUADS of Energy

13 QUADS: 
Res + Comm

We waste SO MUCH 
of this! 

EIA’s RECS 2009 and CBECS 2012
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COMMERCIAL & RESIDENTIAL BUILDING 
ENERGY CONSUMPTION

HVAC Energy Consumption (Quads)

36%
38%

~7.5% reduction = 1 quad  
Use technology to stop wasting what we don’t need. 

Pragmatically. Invisibly.



This is a SUBTLE, DIFFICULT problem

This was hard. Why didn’t it work?

Human Interaction – Need to Approach Differently!

2 PM Dr. Alan Meier - LBNL

Can users supply the data?



What do we require for 
autonomous control?  

There is a lot we can sense…
But we don’t have what we need.
Garbage in = garbage out

There is one thing we can’t sense…

Can SENSORS do this for us?

Existing GOOD 
Controls Systems –

Thermostats, VAV, etc.



Key Gap

Occupancy Sensing. 

Not motion sensing. 



Key Gap

If we had this info now….

Occupancy Sensing. 

Not motion sensing. 
Not device sensing.
Not identity sensing.

Is a space occupied?

How many 
in a zone?



If we had this info now….

10-60% reduction in HVAC energy

2:20 PM Dr. Michael Brambley - PNNL

Wed – 9:30 AM Dr. Hayden Reeve - UTRC

Even simple, non-connected systems can!
Active/DR MUCH bigger opportunity

Simulations

Field Trials



How will we do this?



+ CONTEXT = IMPACT

Cost
MetricsTechnical

Metrics

Customer
Requirements

How will we win?



How will we win?

• Break out of current technology paths

• Include tech to MARKET as key….start to finish

• Bring together traditionally disparate teams

• Focused, targeted, critical path



Tech Opportunities

• Sensor-on-chip

• New low power electronics packaging

• Advances in advanced algorithms + multi-modal sensing

• Novel/optimized materials and surfaces

• Interoperability/standards

We need the freedom to bring these efforts together…
Novel LOW COST sensors. How low cost?...

Wed 9:50 AM Shadi Hawawini, PsiKick
Wed 11:30 AM Tech Panel Discussion

Presence vs counting are 
very different problems

CO2? 
%RH?

VOCs?



Initial Cost Metrics Overview

A  brief look at ROI for initial value guidance:
• Scenario 1 - 15% savings
• ROI: 3 years

Demand Response, Indoor Air Quality, all brings more value…

14SOURCE:  
www.enocean.com



Commercial Cost Metrics
Savings Scenario 1:  15%

Using the national average for 
electricity and natural gas -

$0.10/kWh and $0.027 
respectively. 



Initial Market Overview 
‣ DEPLOYMENT
‣ LIFETIME
‣ PROOF OF EFFICACY
‣ Interoperability
‣ Ease of Use
‣ Aesthetics
‣ Flexibility
‣ Incorporate IAQ? IAQ LEADS?
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Who is the customer?
Who is the user?

Wed 12 PM User Facility Presentations



Here, you will help inform this…
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Today: MARKET

• PANEL

• BREAKOUT 



DAY #1 BREAKOUT 
The Market Challenge

Groups are asked to mock up and convey their ideal, dream occupancy sensing 
solution to a potential customer in either the A) Residential (temp control only –
includes multi-residential) or B) Commercial (includes ventilation) market. This 
should include: 

• the cost ($/sq ft) of units
• installation cost or attributes ($/sq ft or project)
• compatibility with retrofit systems
• performance attributes

The group should be prepared to say what  barriers to adoption and deployment 
exist, and why the above helps to mitigate them.
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DAY #1 – Inform T2M Strategy

• ID Biggest impact segments vs. 1st adopters [Narrow Scope]
• Prioritize key attributes that are essential to achieving scale
• Identify customers
• Identify key industry partners that are critical to enabling scaling 

of technology and align program with their requirements
• Vendors
• Utilities
• NGOs
• Others?
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Tomorrow: TECH

• PANEL

• BREAKOUT 



DAY #2 BREAKOUT
The Technical Challenge

Given the input from Breakout 1, including cost, deployment, and lifetime 
targets, develop your ideal occupancy sensing solution for select indoor 
environments. 

Detail the pros and cons for utilizing state-of-the art technologies vs. what 
would be desired in novel, yet-to-be developed technologies. 

Consider: accuracy, cost, installation, calibration, operation, and maintenance 
of occupancy sensing technologies.
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DAY #2 Inform Metrics

8

$/sq ft
Lifetime + calibration
Interoperability w/VAV
False Neg Rate = 0.0?%
False Pos Rate = ?
Accuracy @ distance x2

Aesthetics 
Density Accuracy
Accuracy @ distance y2 

Time Sensitivity: #/hour

$/sq ft
Lifetime + calibration
Interoperability Standards
False Neg Rate = 0.0?%
False Pos Rate = ?
Accuracy @ distance x2

Pet vs Human
Aesthetics 
Time Sensitivity: #/hour

Add more: what would YOUR metrics be?     



TEAM:

Technical:

Dr. Russel Ross, Lead Technologist (BAH)

Dr. Christopher Konek, Associate (BAH)

Kristen Brown (Fellow)

Market:

Michelle Coates, Senior Consultant (BAH)

Patrick Finch, Lead Associate (BAH)



Thank you! 

Let’s dig in!
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