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Some History….

Ventilation Rates Were Based on Odor 

Control

Health Science Basis for Ventilation Rates is 

Extremely Limited

Almost Nothing Cited Applies to Housing

The Applicable Studies Focus on Dampness
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CAR Dampers



How do they work?
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“Homemade Air 
Flow Diagnostic 
Tools Get 
Professionally 
Tested”

Iain Walker

November 2003

Home Energy Magazine





How do they work?



Tolerances
• Calculated error (Uc) on flow measurement:

                             Uc = √(𝒖𝟏𝟐 + 𝒖𝟐𝟐 + 𝒖𝟑𝟐 + 𝒖𝟒𝟐 + 𝒖𝟓𝟐 + 𝒖𝒙𝟐)

    

u1 = tolerance of the product

u2 = tolerance of the measurement tool

u3 = error due to method repeatability

u4 = error due to leakage

u5 = installation uncertainties

ux = … any other elements which could impact the reading

   Then the measured value (Mv) based on the reading (Re) is expressed as below:

Uc = √(𝐮𝟏𝟐 + 𝐮𝟐𝟐 + 𝐮𝟑𝟐 + 𝐮𝟒𝟐 + 𝐮𝟓𝟐 + 𝐮𝐱𝟐)

Mv = Re ± Uc



Tolerances
• Calculated error (Uc) on flow measurement:

                             Uc = √(𝒖𝟏𝟐 + 𝒖𝟐𝟐 + 𝒖𝟑𝟐 + 𝒖𝟒𝟐 + 𝒖𝟓𝟐 + 𝒖𝒙𝟐)

    

u1 = tolerance of the product = 0.1

u2 = tolerance of the measurement tool = 0.09

u3 = error due to method repeatability = 0.09

u4 = error due to leakage = 0

u5 = installation uncertainties = 0

ux = … any other elements which could impact the reading = 0

   Then the measured value (Mv) based on the reading (Re) is expressed as below:

Uc = √(𝐮𝟏𝟐 + 𝐮𝟐𝟐 + 𝐮𝟑𝟐 + 𝐮𝟒𝟐 + 𝐮𝟓𝟐 + 𝐮𝐱𝟐)

Mv = Re ± Uc

Uc = 0.162 (16.2%)
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Certification Programs
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• Unit Supply and Exhaust within +/-10% balanced
• Within +/-20% or +/-5cfm of design per register
• EXCEPT
• Kitchen 25cfm MIN
• Bath 20cfm MIN

Phius – Measured Rates to be:

• Total Unit Supply and Exhaust within +/-15% or +/-15cfm 
of total design values per unit

• AND meet ASHRAE 62.1 and 62.2 requirements

Energy Star – Measured Rates to be:
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Testing with Hoods



Bag and 
Stopwatch
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Iain Walker

Degrees

• PhD – University of Alberta, Edmonton, Canada

• MSc – University of Alberta, Edmonton, Canada

• BSc – University of Alberta, Edmonton, Canada

Leader of Residential Buildings team at LBNL

ASHRAE Fellow

Deputy Department Head for Whole Building Systems 
Department of BTUS

Leader of DOE core National Laboratory IAQ team

Leader and developer on standards and technical committees 
for ASHRAE, ASTM, RESNET, IEC, the IEA, and others

Member of RESNET Standards Management Board

Authored over 60 journal articles, 90 conference papers, and 
70 research reports.
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ventilation 
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performance

“Greater than 
or equal” is 

removed from 
Energy Star 
and Phius

Energy Star, 
Phius, Verifiers 
stop trying to 

engineer 
ventilation 
systems
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Northeast Sustainable Energy Association (NESEA)

Please fill out an evaluation for this session

or: nesea.org/eval
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