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About me

Masters of Applied Science
Human Factor Approach's to
Perceived Control of Thermostats

PhD Student
Technology Acceptance Approach's to
Building Performance Data Analytics
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Master’s Research
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HVAC Systems are some of the most
complex building systems people
interact with

Typical thermostats do not reflect
the complexity of the system
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Master’s Research

Time to setpoint Zoning Info Schedule Info
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The Human Factors Gap

[1]
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Background
BUILDING OPERAT ION:
THE  CURRENT STATE,
WHY IT ’S  IMPORTANT,
AND HOW ITS MANAGED.

[2]
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Impact of Operational Decisions

332

493

287

Design, Installation, Retrofit, Replacement

Operations & Control

Maintenance

Frequency of Recommended Measures (Existing Buildings,
N=1606)

[3] Modified from [4]
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Energy Management Tools

Benchmarking Building automation systems

[5] [6]
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Energy Management Tools
Energy information systems Fault detection systems

[7] [8]
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Technology Acceptance Model

Modified from [9]

User
Behavior

Behavioral
Intention
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Current
Work
TOOL PROTOT YPING AND
SOCIO-TECHNICAL
BARRIERS TO EFFICIENT
OPERATION
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Prototyping - Equipment Schedule

Chilled Water Energy Chilled Water Energy
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Rapid Prototyping
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Rapid Tool Prototyping
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Interviews with FM companies

FM Company

Building Owner

Occupants / Tenants

Energy Audits

Controls Contractor

BAS management / Optimization
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Socio-Technical Barriers

FM Company

Building Owner

Occupants / Tenants

Energy Audits

Controls Contractor

BAS management / Optimization
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Barrier 3

Barrier 2
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Socio-Technical Barriers

FM Company

Building Owner

Occupants / Tenants

Energy Audits

Controls Contractor

BAS management / Optimization

Barrier 1
Barrier 3

Barrier 2

Lack of building-specific short-
term energy targets

“I don’t want my team sitting and
looking at real-time data, I want
them doing projects which will
reduce their energy and GHG

consumption”
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Socio-Technical Barriers

FM Company

Building Owner

Occupants / Tenants

Energy Audits

Controls Contractor

BAS management / Optimization

Barrier 1

Barrier 3
Barrier 2

BAS management is nearly
entirely contracted out

“Our controls providers are
extremely reactive … it’s pretty
rare that they are coming to us

with ideas and strategies.”
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Socio-Technical Barriers

FM-client contracts can
disincentivize focus on operation

“we’re bound to the constraints of [our
clients] direction and what they’ll

approve”

FM Company

Building Owner

Occupants / Tenants

Energy Audits

Controls Contractor

BAS management / Optimization

Barrier 3

Barrier 2

Barrier 1
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Next Steps
Develop prototypes for a suite of user focused
data analysis tools that fits within organizations

work flows and targets

Iteratively test prototypes with

real users

Develop generalizable frameworks
and recommendations for tool
development specific for the building industry

1

2

3
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Intelligent Buildings and Cities Lab
We develop data-driven solutions to optimize occupants’ interactions

with the built environment and improve energy efficiency

Connor Brackley
PHD Student
Connor.Brackley@mail.Concordia.ca

Todays Presenters:

Mohamed Osman
PHD Candidate
Mohamed.Osman@mail.Concordia.ca

Principal Investigator:
Mohamed Ouf, PhD, P.Eng
Assistant Professor
Mohamed.Ouf@Concordia.ca
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