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PIER Building Performance Tracking Overview

• Goal: Develop a best practices guide + case studies
• Research tasks

– 4.2 Best practice research and case studies 
– 4.3 Characterize FDD and advanced EIS tools (Enovity)
– 4.4 Research performance tracking metrics 
– 4.5 Create the guide 
– 4.6 Conduct outreach 

• Research methodologies
– Literature Reviews
– Phone and Site Interviews
– Industry Survey
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Timeline

TASK DESCRIPTION START END

4.2 Research Best Practices Sept 2009 May 2010

4.3 Characterize Tools Sept 2009 Aug 2010

4.4 Research Performance Metrics Jan 2010 Oct 2010

4.5 Develop Guide Oct 2009 April 2011

4.6 Conduct Outreach Jun 2010 Dec 2011
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Guide Development Process

• Foundation of research & technical knowledge
• Core internal writing & design team
• Key contacts

– Case studies, TAG members, industry experts

• Vetted guide framework early
• Accessible

– Tone, visual graphics, minimize jargon, clear audience
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About the Handbook

Key Findings about Building Performance Tracking
• Informal process that varies among building owners 

• Not clear how to compare the many tools and choose one

Purpose of the handbook
1. Describe the steps of performance tracking

2. Introduce the landscape of tools
3. Give guidance for choosing the right strategy 

Intended audience
• Primary: property managers, energy managers, facility engineers.

• Secondary: facilities service contractors, building operators
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What’s in the Handbook?



©California Commissioning Collaborative

CCC PIER Program 2009-2012

Existing Building Commissioning (EBCx) and BPT
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Three ‘P’s of Building Performance Tracking

First ‘P’: People
Without people, tools return zero value.
• Board room to mechanical room

Second ‘P’: Processes
Processes enable use of the tools.
• Carve out resources
• Identify champion & team
• Set goals
• Use incentives
• Ensure good reporting
• Include language in contracts
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Three ‘P’s of Building Performance Tracking

Third ‘P’: Performance Tracking Tools
Software & hardware
Range from free to expensive, simple to sophisticated
Primary functions:
• Track progress
• Prioritize action
• Identify problems
• Diagnose causes
• Demonstrate success
• Ensure optimized systems
• Persistence of EBCx
• M&V

Noveda’s Energy Flow Monitor
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Business Case

Making the Case
To gain buy-in, talking points about the value of tracking performance. 

– Direct financial benefits
– Indirect financial benefits
– Lease and ownership structures
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Three Basic Tools
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Three Basic Tools

Energy Benchmarking
Compare energy performance to peer groups or historical 
performance. 

– ENERGY STAR Portfolio Manager
– EUI (energy use/sq.ft./year), with EnergyIQ, CalArch, and 

CBECS
– Energy $ / sq ft, including through the BOMA Experience 

Exchange Report
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Three Basic Tools

Utility Bill Analysis
Analyze energy use patterns over time and detect and 
investigate high energy use. 

Energy Cap
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Three Basic Tools

Building Automation System (BAS) for troubleshootin g

1. Set up trends and alarms
2. Use the BAS to investigate performance issues
3. Verify system fixes and improvements
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Beyond the 
Basics…
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Energy Information Systems

Tools that store, analyze and display current and historical 
energy use, typically with hour-by-hour data for each meter
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Energy Information Systems

EIS can track energy metrics
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Advanced Energy Information Systems

Energy modeling predicts 
the typical energy use based 
on several variables, and 
alerts the user if energy use 
exceeds that prediction.

Adapted from a Pulse Energy screenshot
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Building Automation System (BAS) Metrics

Track key performance metrics through the BAS

Boil down data points into digestible information
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Building Automation System (BAS) Metrics

Occupant comfort index

Cooling plant efficiency

Heating plant efficiency

Fan system efficiency

Outside air ventilation

% of operating hours spent within 
target zone temperature

kW per ton of cooling

Btu per hour (out)
Btu per hour (in)

kW per cubic foot per meter of air flow

Cubic feet per minute of outside air 
per person

Example metrics:
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Fault Detection & Diagnostics (FDD)

Use system-level data to automatically detect problems. 
Diagnostics may help determine root cause.

How?

1. Expert rules use programming logic (“rules”). 
Simple rule: IF the AHU-1 supply fan status is on for 2 minutes 
AND the command to the fan is off, THEN generate an alarm. 

1. Performance data comparisons evaluate BAS data against 
expected performance data
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Fault Detection & Diagnostics (FDD)

Example FDD tool interface - Scientific Conservation, Inc.
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Fault Detection & Diagnostics (FDD)

FDD topics covered

• FDD vendor business models

• Difference between detection 
and diagnostics

• Technical requirements for 
successful implementation

• Setting tolerances for faults
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Beyond FDD: Automated System Optimization

• Different category of tool – BAS control overlay
• Automatically optimizes HVAC system performance
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What’s Next?

• Selecting an Approach
• Useful Resources

27
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Three Steps to Implementing BPT
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What to Consider When Selecting a Tool

• Data available or is there funding to add points?
• Level of analysis is desired by staff?
• Multiple functions within one tool?
• Tool integrates with existing?
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Benefits & Costs

• Benefits – anecdotally good, more data required

• Cost – variable based on # buildings, data availability
• Hardware, software, installation
• Ongoing subscription costs
• Labor cost to use

Approach Relative Cost 

Energy Tracking
Energy benchmarking / utility bill analysis $

EIS $$-$$$

Advanced EIS $$-$$$

System Tracking
BAS for troubleshooting $

BAS system metrics $-$$

FDD $$$
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Outreach

• BOMA 2011 International Conference
– June 26-28, Washington DC
– “Building Performance Tracking: The Future for Sustaining High 

Performance Buildings”
– Eliot Crowe, Brenna Walraven, Diane Vrkic, Carlos Santamaria

• Utility
– Utility customer outreach at energy centers
– CEE webinar presentation on Handbook, April 28

• CCC website
– www.cacx.org/PIER
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Q&A

33
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Thank You!


