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Measurement and Verification

• You cannot improve what you 
do not measure.

– Dr. W. Edwards Deming 
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Practical Look at Measurement 

and Verification

• What can it do for us?

• When should you use it?

• What can you expect from it?
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Why do we Need M&V?

• Progress of projects

• Check on vendors/consultants

• Project ROI

• Justify additional projects
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Can M&V be Used to Create 

Project Interest?

• Do people know what you are 
doing?

• Is project effective?

• Generating interest with the 
people you work with
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Documentation Takes Many Forms

• We need to document our work

• You do not need fancy equipment to 
document work

– Meters

– Cameras

– IF cameras

– Spreadsheets

– Smoke signals 

can all be used
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Documentation:
Simple Spreadsheet



• Condensate return system rebuilt

• 1 million gal per month added

• $200k per year savings – so far

Documentation:
Digital Camera and Condensate Data

Condensate returned
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• Pipe insulation:
– Over 1800 ft of pipe
– 7 steam pits

• Condensate return system
• Regulators and traps

Steam line: After new 
insulation, 64.5 F

Steam line: Before, 357.2oF

Documentation:
Infrared Camera
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• Variable-frequency drives on 
hoods produce significant 
savings
– Electricity

– Chilled water
and steam

• Electricity metering

• Rebalancing HVAC

• Improved in-lab
hood performance

Documentation:
Digital Camera
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Documentation:
Meter Data Used for Comparison

Current EnergyStar

building
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Projects must have M&V
Notice granularity over short time (hours)
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Don’t Forget – EPAct 2005

• Communicate requirements

• Replicate positive lessons learned from 

projects to other areas

• Aggressively document cost/energy  

savings achieved
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Reality Check

• Unless we change our direction 
we are likely to end up where we 
are headed

– Dr. W. Edwards Deming
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Can M&V be Used to Create 

Interest in Saving Energy?

• Hawthorne Effect

• Reporting results

• Using results to make decisions

• Making the results real-time

• Friendly competition
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Can M&V Results be Used to 

Obtain Additional Funding for 

Energy Projects?

• Stakeholders like to see results

• If similar projects have already 
saved money, more may come

• Real ROI speaks volumes
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Results When M&V is Properly 

Used for Projects?

• Think practical
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M&V – It Works

• ORNL

–VFDs

–Building automation

• Dover

–Meters
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Value of M&V

• When NOT doing performance 

contracting

–Providing information to project 
members

–Letting your sponsors know what they 
are paying for

–Change behavior

–Meet site goals
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Need More Advanced Meters to 

Get Solid M&V Numbers

• Simple kWh will suffice for only a 
short while

–To meet 30%, we need more

• Need other metrics

–Harmonics, event capture, etc.
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Turn the corner 

• M&V is important – using a 

contractor 

• Really worth gathering this 

data when there is NO 

contactor 

–Need more advanced meters
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Turn the corner 
• Make it a policy to add a meter to almost 

every project

• Use the results for making your case

• Take photos of everything!

• Use results for reporting accurate energy 
consumption

• Use the results for reporting accurate 
greenhouse gas emissions

• Other uses

*
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