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“If  the rate of  change outside your organization is 
greater than the rate of  change inside your 
organization, the end is in sight .”

Jack Welch – former CEO of General Electric
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Modernization & Renewal
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Facilities Condition Equilibrium
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Sightlines Database- Construction Age

Built pre-1951
• Durable construction
• Older but lasts longer
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Pre-War
Built 1951 - 1975
• Lower quality 
• Needs more repairs 

& renovation

1975 - 1990
• Quick flash 

construction
• Low quality 

components

Built post-1991
• Technically complex
• Higher quality
• More expensive to maintain

or repair

Modern
Post War Complex

Growing Challenging
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Growing Challenge



Growing Challenge
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What the Hell Happened in 2007 ?



What the Hell Happened in 2007 ?
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Merriam-Webster's Collegiate Dictionary added Big Data 
in 2014….

An accumulation of data that is too large and complex for 
processing by traditional database management tools.

What is Big Data?



Industry Definition:

High volume, high variety and high velocity of information 
assets that demand cost effective and innovative forms of 
information processing for enhanced insight and decision 
making.

What is Big Data?



What is Big Data?



Velocity



Humanity passed the 1 Zettabyte mark in 2010.

Volume



Volume



Variety



The ability to to install sensors everywhere is helping to make 
possible the “industrial Internet” by enabling every “thing” to 
carry a sensor that broadcasts how it is feeling at any moment, 
thus allowing its performance to be immediately adjusted or 
predicted in response.
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Internet of Things



Internet of Things



Internet of Things



Air Handler Performance

• Fan Runtime
• Fan Power
•VFD Control
• Static Pressure
•Heating Control
•Cooling Control
•Ventilation Air Control
• Economizer Control

Internet of Things

• CO2 Control
•Outside Air Temperature
• Return Air Temperature
•Make-up Air Temperature
• Supply Air Temperatures
• Freeze Stat Alarms
• Smoke/Fire Alarm
• Pressure Drop Alarm



• CHW valve leaking by
• Steam valve leaking by
• Heat rec. running when it shouldn’t
• Heat Recovery leaking by
• Simultaneous heating and cooling
• Dirty filters
• Not maintaining static
• CHWS temp too high
• DAT off set point
• Humidification when it shouldn’t

Fault Detection

• Not meeting humidity set point
• Humidity high limit
• CO2 sensor out of calibration
• Any current senses zero for a fan
• Multiple units running out of sync
• Air flow thru unit that is off
• Ave valve position versus OAT
• Economizer Optimization
• CW valve staging incorrectly
• Ave CHW delta T versus OAT



SPENDINGINVESTING

• Better Infrastructure 
Investments
• Modernization
• Picking up on “Weak Signals”
• Lower Business Continuity Risk
• Lower Financial Risk

• High Productivity Losses
• High Repair Costs
• Wasted Energy Investments

VS

Fault Detection



Auto Industry as a Model



“Preventative maintenance was: change the oil every six 
thousand miles, whether you drive it hard or not.  The new 
approach is “predictive maintenance” and “prescriptive 
maintenance” We can now predict nearly the exact moment 
when a tire, engine, car or truck battery, turbine fan or 
widget needs to be changed.”
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Conditioned-Based Maintenance



Microsoft Smart Buildings White Paper 11/2011

Continuous Commissioning



Fault Detection & Diagnostics (FDD) is a continuous 
commissioning tool used to proactively discover building 
system problems and identify optimization opportunities 
before they lead to alarms, excessive waste of resources, 
occupant discomfort or system failure. 

Fault Detection & Diagnostics



https://youtu.be/0GhPQB7WeYE

https://youtu.be/0GhPQB7WeYE


Insert IBM Watson Video

Cognitive Computing



Cognitive Computing









Succession planning focuses on identifying and 
preparing select individuals for specific roles.

Succession Planning



Succession preparation focuses on developing 
adaptable talent and leadership for an evolving 
organization.

Succession Preparation







“The Melbourne Model is a distinctive curriculum that gives students a 
wider understanding of the world beyond their degree. With a 
breadth and depth of knowledge, our talent is prepared for everything 
your workplace will become.”

The Melbourne Model



Rising Demand for Soft Skills



Rising Demand for Soft Skills

Turbo Incapulator



Rising Demand for Soft Skills



What Millennials Want

From ManpowerGroup…

From LinkedIn…

From the Harvard Business Review and Gallop…



The Gen X Senior Leader



Baby Boomer Retirements



“The intuition about how a machine is operating on a factory 
floor used to come from working there thirty years and being 
able to detect a slightly different sound signature emanating 
from the machine, telling us something is not exactly right.  That 
is a weak signal.  Now with sensors, a new employee can detect 
a weak signal on the first day of work – without any intuition.”
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Institutional Knowledge



Skills Gap



Wage Stagnation





“What would you say…you do here?”   ~ Bob & Bob



https://youtu.be/n3Sle_o1bcs

https://youtu.be/n3Sle_o1bcs


Communicating Value



Speed of Now



Speed of Now



Communication Media



LeanIn.org pushes female mentorship as it reveals a 
survey showing growing backlash against #MeToo

#MeToo
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