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Introduction 

• Electrical Engineer By Education 

– BSEE University of KY 

– MSEE University of MO 

• 30 Years Designing Electronic Controls 

– HW & SW Design 

– Boeing, Mark Andy Inc., Emerson 

• 17 Years Industry Experience (Emerson) 

– Engineering & Product Management 

• Organizations 

– NAFEM, LONMark, NACS 

Contact Info: 
John Wallace 

Director Product Management 
Emerson Climate Technologies- 

Retail Solutions 
john.wallace@emerson.com 

770 425 2724 (Office) 
770 313 3011 (Cell) 

@johnwallace 

mailto:John.wallace@emerson.com
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Definitions 

• Slight Differences In Meaning Across Industries 

• Generally BAS Implies Broader Integration 

• Refer To A Collection Of Hardware & Software To Monitor And Control 
The Mechanical, Electronic & Lighting Systems 

• Installed At A Single Site 

• For Our Purposes, These Are The Same Thing 

 

Energy Management 
System (EMS) 

Building Automation 
System (BAS) 

Facility Management 
System (FMS) 
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Early Refrigeration & HVAC Systems  
Essence Of Simplicity! 

1900’s 1970’s-1990’s 1940’s-1970’s 1990’s-2010’s 

Things Were Simple Then! 

http://carriageassociation.files.wordpress.com/2011/12/peoples-ice-co-with-delivery-man.jpg
http://www.google.com/url?sa=i&rct=j&q=old+fashion+belt+driven+fan&source=images&cd=&docid=zsIP4vg9M8QL2M&tbnid=NpIXPbc0c8zkVM:&ved=0CAUQjRw&url=http://shopping.yahoo.com/ceiling-fans/fanimation--brand/55-or-more-inches--fan-blade-span/&ei=GMFgUcqcCI_a9ATg2YGoDQ&bvm=bv.44770516,d.eWU&psig=AFQjCNGZFo5JFEsM1di5LL7eaGgtuOwmGg&ust=1365381761324564


Systems Evolved With Emphasis On Mechanical 
Controls 

• Early Refrigeration Systems Transitioned From 
“Refrigerators” To Rack Based Systems 

• Typically Mechanical Control Systems 
Operating Independently 

– Defrost Time Clocks 

– Thermostats 

• Adjustments Made Directly On Equipment 

• Difficult to “Tune” Or Optimize 

• No “Cross System” Integration Or 
Optimization 

• Limited  Temperature Monitoring 

 

 

 

 

 

1900’s 1950’s 2000’s 

http://www.google.com/url?sa=i&rct=j&q=mechanical+controls&source=images&cd=&cad=rja&docid=0m0XOp6bfkskhM&tbnid=xSQo3d0R_YbMbM:&ved=&url=http://www.emersonclimate.com/en-US/products/controls/mechanical_controls/&ei=wcZpUfy_MoXa8wS084A4&bvm=bv.45175338,d.eWU&psig=AFQjCNFOM_JBVQMUbDFv6l-atWnaBTHI_A&ust=1365973058292468
http://www.google.com/url?sa=i&rct=j&q=penn+thermostat&source=images&cd=&cad=rja&docid=Bqxgj9vKlGwohM&tbnid=BjiIfueq6maCiM:&ved=&url=http://www.xref.be/prx/prxuk-261219.html&ei=rsdpUdn6KIum8QTO0YHADA&psig=AFQjCNFlp75oeiN3CMy8k2JgUXkJht67aQ&ust=1365973295159677
http://www.google.com/url?sa=i&rct=j&q=defrost+timer&source=images&cd=&cad=rja&docid=vbm5pC5UMEEbCM&tbnid=wV-kX0u4gputIM:&ved=&url=http://www.grainger.com/Grainger/PARAGON-Defrost-Timer-5X450&ei=VshpUcHwHYOm8QTVh4GoBQ&psig=AFQjCNFC5YEVesX10cuYz4h8PPET3qQplg&ust=1365973462937909


Technology & Regulatory Concerns Drive 
Improvements In Systems And Better Control 

• Advances In Sensing Technology & 
Electronics Enable Cost Effective 
Electronic Controls 

• Electronics Platforms Enable 
Improved Control & Optimizations 
For Energy And Maintenance 

• Regulatory Drivers Force Energy & 
Refrigerant Considerations 

• Case Temperature Monitoring For 
Food Safety & Compliance 

 

 

 

 

1900’s 1950’s 2000’s 

Mechanical  
Systems 

Electronics 

Regulatory 

Regulation & New Technology Drives Changes 
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“Islands Of Control” Integrated To Form A 
Complete Energy Management System 

• Individual Systems Tied Together 

• Information Sharing Across Systems 

• Emergence Of “Supervisory Functions” 

• Integration /Control Advancements 
Similar To Auto Industry Evolution 

– Communication Technologies 

– More Sensors 

– Smarter Control 

– Use Data To Drive Actions 

 

 

 

 

 

1900’s 1950’s 2000’s 

Supervisory 

System 

HVAC 

Lighting REF 

Other 

Connecting The “Islands” Into An EMS 



Layers And Functions Of An EMS 

Remote 

Supervisory 

Control 

• Remote User Interface 
• Site Information 
•Data Feed 

Key Elements Architecture Layer 

•On Site User Interface 
•User Management 
•Data Logging 
• Alarming 
• Cross System Coordination 

• Control Algorithms 
• Inputs & Outputs 
• Sensors & Transducers 
• Equipment Interface 

Hardware Can Be 
Combined Or Separated 



Integration Of “3rd Party” Equipment Leverages EMS 
Functionality To Provide Control & Information 

Core 
HVACR/L 

EMS 

EMS 
Normalizes 

Information To 
Provide Alarms,  
Data Logs, etc.  

EMS Provides 
Connectivity 

To Equipment 

Benefits 
• Common User Interface Across Site 
• Remote Access 
• Normalized Information (Alarms, Logs, etc.) 

Using EMS Infrastructure 
• Operational Visibility 

 

 

53% 

6% 

41% 

HVAC REFR OTHER

3rd Party 
Devices 70% 

27% 

3% 

ECHELON MODBUS BACNET

BY PROTOCOL BY TYPE 

3rd Party Device Statistics 

Note: Statistics based on Emerson’s E2 support 
(113 Devices) 

Water Heaters 
Energy Meters 
Car Charger, 
Breaker Panels, 
Etc. 

Comm.  
Protocol 

< 1yr 

> 4 yr 

< 2 yr 



EMS Supports Different Control Architectures 

FLoorplan 

REFR 
CONTROLS 

• Control Elements At Refrigeration Rack Or 
Electrical Panel 

• “Home Runs” For Sensors  

• Control Elements At Case 
• Communication “Daisy Chain” To EMS 
• Load Control At Refrigeration Case 

CASE 
CONTROLS 

CASE 
SENSORS 

REFR 
CONTROLS 

CASE 
CONTROLS 

Centralized Control Architecture Distributed Control Architecture 

Installation Costs Similar Across Architectures 



Predominant Control Architecture Varies By 
Region: CO2 Impacting Future 

Distributed 

Centralized 

Mix 

Distributed 

Mix Distributed 

Trend To Distributed 
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Energy Management & Maintenance Key To 
Operational Excellence And Profitability 

$115K 

$300K Utilities 

Maintenance 
& Repair 

$228K Shrink 

Source: FMI 2000 Supermarket Study Referenced by all 
business.com 

Typical Supermarket 
OpEx Budget 

Directly Affect On Energy 
Usage & Food Loss 

Maintenance Practices 

35% 

30% 

25% 

10% 

Refr HVAC Lighting Misc

Typical Utility Breakout 

Impact Top Line 
Sales & Bottom 

Line Profit 



EMS Provides Operational Visibility Utilizing 
Control Data 

Customer Motivations 
• Enhance Operational Life Of Compressors 
• Avoid Unplanned Downtime 
• Reduce Total Cost Of Ownership Of Store 

Infrastructure 

Results 

Average 1-3 Compressor 
Replacements Per Store Per Year 

Avoided  
~ Savings $3K-$10K/Year/Store 

Early Notification of 
Growing Compressor 

Problems  

5 Days of High Cycling 
Equivalent to 100 Days of 

Normal Operation 

Lifetime Cumulative 
Compressor Cycle 

Count 

Current Compressor 
Cycle Count 



Use EMS Alarm Information To Prioritize 
Maintenance Activities 

Data Correlated To Show  
Top 10 Sites Generating 

Alarms Across Enterprise 

Alarm Drilldown Shows Problem 
Area At Site 

EMS Generates 
Alarm Data 

Technician 
Dispatched To 

Address Problem 

1 

2 

3 

4 



EMS Can Automate Food Temp 
Monitoring For Compliance Purposes  

Manual Process Automated Process 

• “Walk” The Store Periodically 

• Manually Record Temperature 

• File For Access As Necessary 

• “Hope” There Are No Errors Or 
Omissions 

• Requires One Time Setup 

• Can Run Automatically 

• Eliminates Errors 

• Provides Secure Access To Information 

• Life Cycle Cost Advantage 



Use The EMS To Simplify Food Safety Initiatives 

EMS 

Installed Today 

Inspectors 

AND Provide Information For  
Multiple Functions 

Food Safety 
Managers 

Store Managers 

Data Servers 

Refrigeration Control Systems Monitor  & 
Control Food Temperature 

Temperature 
Logs 

• Process Improvement 
• Regulatory Compliance 
• Problem Identification 



The 4 Stages of Energy Reduction 

Data 

Collection 

Identify  

Energy 

Usage 

    Optimization 
Exception 

Reporting 

Energy Reduction Is A Continuous Process 

 

 Electricity 

 Gas 

 Water 

 Degree Day 

 Ambient Temp 

  Store Traffic 

  etc 



Utilize Advanced Capabilities Of EMS In Energy 
Reduction Program 

Data 

Collection 

Identify  

Energy 

Usage 

    Optimization 
Exception 

Reporting 

Energy 
Meters Can 

Be Connected 
To EMS To 

Collect 
Energy Data 

Results Can 
Be Analyzed 
& Correlated 
With Other 
Data From 

EMS 

Experiment 
And 

Implement 
New Control 

Strategies 

Alarms Track 
Abnormalities 

And Take Action 

Monitoring & Control Capabilities Of EMS Key To Energy Reduction Programs 



Utilize EMS To Limit Peak Demand 

KW 

Time 
Application Typical Shed Action 

HVAC Applications Raise Cooling Setpoints.  Lower Heating Setponits 

Sensor Control Raise Or Lower Cut in/Cut Out 

Suction Groups Raise Suction Setpoint 

Lighting Stage Circuits Off 

Time 

KW 

Shed 

Setpoint 

Load(s) Shed 

To Keep Peak 

Below 

Setpoint 

Demand Without Shed Demand With Shed 

Advanced Shed Algorithms (i.e. Rotational Shed) Allow Strategies Such 
As “Comfort First” To Minimize Disruptions 

KW Peak Sets 
Demand 

Charges On 
Utility Bill 

• EMS Monitors Demand 
•  As Demand 

Approaches Preset 
Level, EMS Sheds 
Load(s) Proactively 

• Keeps Demand Below 
Threshold 

http://www.gelighting.com/na/business_lighting/lighting_applications/images/elec_meter.jpg


EMS Demand Management Infrastructure Enables 
Participation In Utility Demand Response Programs 

• Several Types Of Demand Response Programs Offered By Utilities 
– Emergency Capacity Programs; You Get Paid For Your Promise To Shed 

Whether An Event Happens Or Not 
– Price Based Programs; You Determine When To Shed Based On Real 

Time Pricing 
– Potential For Rebates To Fund Equipment Installation Or Upgrades 

• Build On Existing Infrastructure (i.e. EMS, Network, etc.) For Most Cost 
Effective Solution 

Utility 
Interface 

Configuration 

Enterprise 
Algorithms 

Load Shed Based On 
Utility Requirement 

Internet WAN 

http://www.renewableenergyaccess.com/assets/images/story/2006/8/7/1332_NREL_TransmissionLine.jpg
http://www.on-queue.com/images/compaq.jpg
http://images.google.com/imgres?imgurl=http://graphics8.nytimes.com/images/2004/03/31/business/30MUSIC.applexl.jpg&imgrefurl=http://www.nytimes.com/2004/03/31/business/worldbusiness/31music.html?ex=1396069200&en=dfd39558e198742c&ei=5007&partner=USERLAND&h=266&w=583&sz=34&hl=en&start=10&sig2=NrYYv2qMe8P3bUKOsCJPyg&tbnid=ba-ilnEBbK7TlM:&tbnh=61&tbnw=134&eid=&eid=s79eR_61BYrWiQGzoKk_&prev=/images?q=computer+user&gbv=2&svnum=10&hl=en
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10 Trends In Smart Buildings 
1. Building Energy Management Hits The Cloud 

2. Co-opetition Is On The Rise In The Building Industry 

3. Targeted Acquisitions Help Key Players Deliver Energy 
Services 

4. Demand For Smart Building Products Will Soar (China) 

5. US Energy Companies (ESCOs) Turn To Federal Sector 

6. Building Communications Protocols Are Converging  

7. Demand Response Is Shifting Into Automatic 

8. Submeters Find New Opportunities In Smarter 
Buildings 

9. Building Information Modeling (BIM) Is Transforming 
The Design Process 

10. The Interface Between Smart Building And The Smart 
Grid Is Blurring 

From Pike Research Report 

published 2012 



Trends Drive 4 Key Areas 

User Interface & Usability 
 
Communication & Integration  
 
Cloud Connectivity 
 
Extensibility And Applications 

1 

2 

4 

3 



Web Expectations Drive User Experience 

• Web Technologies Drive Standards For 
All UI’s 

– Web & Mobile Expectations 

• Importance Of “View Anywhere” 
Capabilities 

• Increasing Use Of Human Centered 
Design Techniques 

• Personalized User Interface; Role Based 
UI Reduces Information Overload 

• Increasing Use Of Charts And Graphics  
To Simplify Information 

• Enterprise User Management Simplifies 
Administration 

• Single View Across All Areas Of Facility 

1 

Site Information Portal  

REF HVAC Lighting OTHER 



System Integration, Communication & IT Friendly 

• “IT Friendly” Will Be The Rule 

– Internet, M2M and Other Technologies 
Drive Best Practices 

• Top Level Sub-System Integration Will Drive 
Interoperability 

– Not A Single Protocol (i.e. BACNet, 
Echelon, etc.) 

– Flexibility Key 

• Wireless Technology Will Drive Installation 
Costs Down (Especially For Retrofits)  

– Additional Sensors & Data 

– Flexibility In Installation 

2 

IT Networks 

Energy 

Management 

System 

Subsystems & 

3rd Party Devices 



The Blurry Line Between A Site And The Cloud 

• Advanced Network Capabilities Create 
Seamless Cloud/Site Interface 

• “Cloud” Applications Extend Capability  

– Data Storage, Enterprise Management 

– Building/Enterprise Analytics 

– Automated Backup/Restore 

• Provisioning & Controller Management 
Automates Previously Manual Tasks 

– Firmware Updates 

– User Management 

– License Management 

• Enterprise Analytics 

– Enable “Big Data” Analysis & Actions 

 

 

3 



Extensibility:“Value Add” Capabilities Build On 
Base Functionality 

• Modular Architecture 
Enables Flexibility 

• Allows Systems To Be 
Adapted To Specific 
Requirements And React To 
Changing Regulatory 
Landscape 

• Automated Provisioning 
Manages Complexity 

• Local Algorithms Manage 
Complex Data Analysis 

• Enterprise “Roll Ups”  Enable 
Big Data Type Analysis And 
Decisions 

4 

Core Control Algorithms 

Supervisory Functions 

“Apps” 

“Out Of 
The 

Box” 

Local 
Algorithms 

Downloaded 
As Required 

Applications 

Server 

EMS On Site 



Extensibility: Managing The Changing Energy 
Landscape  

• Supporting LEED Accreditation 

– Sub-meters On Key Loads 

• Smart Grid Beginning To Drive 
Automated Demand Response 

– Provides Potential For Direct 
Connect From Utility To Building 
Loads 

• Automated Energy Analysis With 
Normalization To Key Drivers 

• Clean Energy Management 

– Net Zero Building Support 

 

 

4 

EMS 

Balance Generation With 
Demand Management Based 

On Site Conditions 



Extensibility: Diagnostics &  Health Metrics 

4 

Alarm Threshold

0% 100%
Site Health 

Algorithms Analyze 

Performance And Create 

“Health” Indicator 

Aggregation Across Components 

To Form System Health 

Aggregation Across Systems 

Creates Site Metric That Can Be 

Compared Across Sites 
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Questions? 

Contact Info: 
John Wallace 

Director Product Management 
Emerson Climate Technologies- Retail Solutions 

john.wallace@emerson.com 
770 425 2724 (Office) 

770 313 3011 (Cell) 
@johnwallace 

mailto:John.wallace@emerson.com

