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Phius Certified Rater Training

Welcome!
Introductions: Your Name & Company
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Anthony Lisanti, CEM, CPHC
•Phius Rater Instructor
•Phius Rater, Verifier & CPHC
•Phius QA/QC Manager
•Phius Tech Committee
•RESNET QAD & Trainer
•Integral Building & Design
•Nyack & New Paltz, NY
•NY Mets Fan (long suffering –
perhaps not for long))

On-site Verification



1. Understand Rater Prerequisites

2. Phius Certified Rater’s Role

3. Prerequisite Programs

4. Getting Started- Project Review

5. Project QA

©2022 phius

On-site Verification



6. Construction Inspections

7. Program Checklists

8. Documentation

9. Final Testing & Inspection

10. HVAC Balancing

11. Submitting Projects for QA & Certification
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On-site Verification



Prerequisites for Phius Certified Raters 
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• Attend Phius Rater training and pass exam
• Complete and return Phius Certified Rater Agreement
• Rater in good standing with RESNET
• Aligned with a RESNET QA Provider
• In CA;
• Rater in good standing with RESNET
• Aligned with a  RESNET QA Provider, or,
• A California Energy Commission approved Provider

• In AK;
• Rater in good standing with RESNET
• Aligned with a RESNET QA Provider, or,
• A Certified Rater through Alaska Housing Finance Corp.



Prerequisites for Phius Certified Raters cont’d
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• In Canada;
• Certified Rater in good standing with CRESNET or Natural 

Resources Canada
• Attest to knowledge and understanding of all EPA and DOE 

Programs

• Other Countries;
• Evaluated on a case by case basis
• Attest to knowledge and understanding of all EPA and DOE 

Programs



©2022 phius

Required prior to taking Exam
• Rater in good standing with RESNET

• Aligned with a RESNET QA Provider

• EPA Energy Star Rater Partner

• Energy Star v3.0 Training

• Energy Star MFNC Training

• RESNET MF Training Modules

• EPA Indoor airPLUS Partner

• DOE ZERH Partner

Prerequisites for Phius Certified Raters cont’d



Phius Standard Development Timeline/Milestones
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• 2011  Phius created 3rd party QA/QC project certification based 
on RESNET Standards for Passive projects

• 2012 Integrated EPA E-Star, IAP and DOE ZERH into Phius 
Certification program

• 2015 Phius 2015 – first climate specific Passive building 
standard 

• 2018 Phius 2018 – path to ZERO
• 2020 Phius begins to initiate ASHRAE 227P Passive Building 

Standard
• 2021 Phius 2021 Passive Building Standard updates
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For 2021 there are 3 options:

• Phius Core 2021

• Phius CORE Prescriptive (Single Family only)

• Phius 2021 Source Zero

Phius Standard Development Timeline/Milestones
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Single Family and Townhomes only

• Uses Climate zone specific criteria and Snapshot

• Online tool used to determine design criteria 

• Cannot be Certified to Phius Source Zero

• No WUFI Modeling required

• Phius Certified Consultant not required (recommended)

• Raters Can use the Prescriptive modeling sps to evaluate 

design

• Climate Specific Prescriptive Tables need to be met

Phius CORE Prescriptive 2021
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The Phius CORE Prescriptive program is limited to single
family detached residences, townhomes, and duplexes.

iCFA/Bedrooms < 900 sf

No fossil fuel combustion equipment

No jetted tubs/indoor pools

No Natural Draft fireplaces

Phius CORE Prescriptive 2021
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The Phius CORE Prescriptive program is limited to single family detached 
residences, townhomes, and duplexes.
https://www.phius.org/phius-core-prescriptive-2021-checklist

Phius CORE Prescriptive 2021
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Phius CORE Prescriptive 2021
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EPA Energy Star Rater Partner

Prerequisites for Phius Certified Raters
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EPA Energy Star Rater Partner

• https://www.energystar.gov/partner_resources/join_energy_star/new_h

ome_construction

• Indoor airPLUS PA is part of the Energy Star Rater partner sign up

Prerequisites for Phius Certified Raters

https://www.energystar.gov/partner_resources/join_energy_star/new_home_construction
https://www.energystar.gov/partner_resources/join_energy_star/new_home_construction
https://www.energystar.gov/partner_resources/join_energy_star/new_home_construction
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DOE ZERH Partner

• https://www5.eere.energy.gov/buildings/residen

tial/register 

Prerequisites for Phius Certified Raters
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• Phius 2021 v3.02 Certification Guidebook – July 2021*
• Phius Quality Control Workbook v4.1 for SF Projects 
• Check to see if project is Pre-certified prior to construction

Phius Certified Rater Resources:
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Why does Phius require 
these programs as 

prerequisites?
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Phius requires these 
programs as a means of 

Quality Control for projects.
Why?
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Stuff Happens…..
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Stuff Happens…..



Restricted air flow Panned Floor Joists

Photos courtesy of  A. Lisanti Integral Building & Design

Phius Certified Rater Training
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Phius Certified Rater Training



Photos courtesy of A. Lisanti Integral Building & Design

Phius Certified Rater Training
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Owner

GC/CM

Engineer/Architect

Phius Certified Consultant (CPHC®)

Other consultants (LEED, Enterprise 

Green, etc..)

T&B contractor

Phius Certified Rater

©2022 phius

High performance Team

Consultant cannot be the Rater
Rater cannot be the Consultant!



Getting Started

• Define your niche
• Fully integrated team member
• Collaboration
• Offer strategies for building 

performance
• Share experiences
• Help avoid pitfalls/problems

• Strict third-party verification
• Limited scope

Know your role!

©2022 phius



Good to know but not required-
• Compliance Path – Source Zero or Phius Core
• Mandatory energy performance targets per 

climate-specific Phius 2021 requirements
• Building Envelope surface area – HERS Model vs. 

WUFI – should match 

©2022 phius

Pre-certification



Air-Tightness requirements:
Bldgs.. 5 stories and above with Non-
combustible Construction:

q50 <= 0.080 CFM50/ft2 or q75<= 0.100 
CFM75/ft2 of gross envelope area

All other Bldgs. – Phius Core & Source 
Zero:

q50 <= 0.060 CFM50/ft2 or q75<= 0.08 
CFM75/ft2 of gross envelope area

Phius 2021 Prescriptive:

q50 <= 0.040 CFM50/ft2

©2022 phius

Pre-certification
Phius 2021

Please indicate Building Configuration On 
the Report   -taped/untaped
Dwelling Unit Compartmentalization 0.30 
CFM/SF



– EPA & DOE programs require on-site verification 
and QA

– EPA & DOE programs go beyond the envelope
• Indoor air quality / durability
• Enhanced HVAC & DHW design and 

commissioning  
• Designed for “zero energy” future

©2022 phius

Added Quality/ Value



EPA & DOE programs require on-site verification and QA
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Added Quality/ Value



• Version 1 Rev 4

Radon mitigation in EPA Radon Zone 1

Changes coming to this Program in 2022

©2022 phius

Added Quality/ Value
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Added Quality/ Value

EPA & DOE programs require on-site verification and QA



Image credit- River Architects

©2022 phius

Project Review

Project status

Design phase? 

Pre-certified?

Plans

Air, vapor, WRBs

Insulated assemblies

Window performance and 

locations



Image credit- River Architects

Project status

Design phase? 

Pre-certified?

Plans

Air, vapor, WRBs

Insulated assemblies

Window performance and 

locations
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Project Review



Image credit- River Architects

©2022 phius

Phius Certified Rater Training



Image credit- River Architects

Photos courtesy of A. Lisanti Integral Building & Design
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Phius Certified Rater Training
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QA Workbook completion



Details

– Thermal bridging / 

mitigation strategies

– Window shading 

strategies

– Louvers/vents, etc.

©2022 phius

QA Workbook completion



Mechanicals
System types
Locations
Interactions

Lighting/pipe/duct layout

Appliances

IAP compliance 

Image credit: Baukraft  Engineering PLLC.

©2022 phius

QA Workbook completion: Specs



Image credit: Baukraft  Engineering PLLC.
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QA Workbook completion: Specs

Mechanicals
System types
Locations
Interactions

Lighting/pipe/duct layout

Appliances

IAP compliance 



• Program Checklists

• Energy Star v3.1 Rev 11

HVAC Design Report

Rater Design Review Checklist

HVAC Commissioning Checklist

Rater Field Checklist 

• Indoor airPLUS Checklist

©2022 phius

QA Workbook completion



This is to be followed by the 
builder

Includes basic bulk water 
management steps: drainage 
plane, flashings, capillary 
breaks, drain tile, etc..

Much of this is “code” in many 
areas

©2022 phius

QA Workbook completion: Water Management 
Requirements



• Site grading

• WRBs

• Foundation details

• Vapor retarder 

location / material

©2022 phius

QA Workbook completion: Water Management 
Requirements



• MF % typically higher than SF

• Check w/ Phius Certified 

Consultant for assumed %

• Advanced framing not 

required if continuous 

insulation Photos courtesy of A. Lisanti Integral Building & Design
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On-Site Verification: Framing



Photos courtesy of A. Lisanti Integral Building & 
Design

– Contiguous
– Focus on critical 

transitions 
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On-Site Verification: Air Barrier



Photos courtesy of A. Lisanti Integral Building & 
Design

• Verify type, quantity and grade

• Photo documentation- show context

©2022 phius

On-Site Verification: Insulation



Photos courtesy of A. Lisanti Integral Building & 
Design

• Verify type, quantity and grade

• Photo documentation

©2022 phius

On-Site Verification: Insulation



Photos courtesy of A. Lisanti Integral Building & 
Design

• Verify type, quantity and grade

– ANSI/RESNET/ICC Std 301-2019 Appendix A

• Photo documentation

• ESR Reports for unlabeled insulation material

©2022 phius

On-Site Verification: Insulation



Photos courtesy of A. Lisanti Integral Building & 
Design

• AGW inspection – 301-2019 Appendix A

• GI cavity (or GII w/ continuous) Density 

measurement possibly necessary for blown 

assemblies

©2022 phius

On-Site Verification: Insulation



Exemption from Grade I insulation install for “blind” 

installed assemblies if the nominal R-value is at least 

50% greater than the ZERH reference home (2012 IECC).

©2022 phius

On-Site Verification: Building Envelope
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Photos courtesy of A. Lisanti Integral Building & 
Design

On-Site Verification: Thermal Bridging 
Mitigation



– Testing phases

• Post air barrier ; pre-windows/doors

• Required for Phius CORE Prescriptive 2021

• Post windows/doors; pre-cavity insulation

• Compartmentalization

– Depends on demising wall construction

– May have to wait until post-drywall

©2022 phius

On-Site Verification: Mid-point blower door 
test



Photos courtesy of A. Lisanti Integral Building & 
Design

– Identifying system type/make/model # 

• Must compare to plans/specs

– Report discrepancies/variations to Phius Certified Consultant

• Potential large impact on WUFI model!

©2022 phius

On-Site Verification: Mechanical system inspection



– Pipe lengths/dimensions

– Pipe insulation

– Volume

DOE ZERH/Water Sense Efficient 

Hot Water Distribution

– Pumps/recirculation systems

©2022 phius

On-Site Verification: Plumbing plan review

Photos courtesy of A. Lisanti Integral Building & 
Design



– DOE ZERH/Water Sense Efficient Hot Water 
Distribution

– 0.5 gallon limit WH-Farthest fixture
– 0.6 gallon draw w/ 10 deg F temp. rise

OR,
– High EF/UEF Energy Factor for WH
– Water Sense Shower heads & Faucets
– 1.2 gallon limit WH – farthest fixture
– 1.4 gallon draw w/ 10 deg F temp. rise

©2022 phius

Photos courtesy of A. Lisanti Integral Building & 
Design

On-Site Verification: Plumbing plan review



Photos courtesy of A. Lisanti Integral Building & 
Design

Combustion Devices are allowed, but ….
– Not in Phius CORE Prescriptive 2021
– Water heaters (sealed combustion)
– Boilers/furnaces (sealed combustion)
– Fireplaces 

• Woodstoves
• Fireplace inserts
• Sealed combustion gas units

– Must have dedicated combustion air source from outside the 
envelope

– CO Detectors
– OPEN and/or UNVENTED FIREPLACES ARE PROHIBITED!

©2022 phius

Combustion Devices Inside the 
Home



Rough-in duct testing
• Heating/cooling
• None outside of envelope
• 4% Total Leakage can be used @ rough to comply
• ANSI/RESNET/ICC 301-2019 Exemptions can apply

• Ventilation
• Duct testing not required (SF)
• Recommended on systems if possible
• No greater than 10% max ventilation CFM leakage

• Common systems
• Not required; recommended
• Check w/ mechanical contractor and/or T&B firm

©2022 phius©2022 phius

Testing



Duct testing
• If not performed at rough-in…
• 8% Total Leakage
• Entire system installed
• Applies to individual dwelling unit ducted heating/cooling systems
• Ducts< 10’ linear exempt

• 4% Leakage to Outside
• Only applies if doing a HERS Rating
• Should be essentially 0%

©2022 phius

Testing



• Appliances

• Photos of name tags

• HVAC equipment

• Surrounding areas

• PV system components

• DWH Efficiency components

• Photos of Temp. Rise test
Photos courtesy of A. Lisanti Integral Building & 
Design
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Testing



• Applies to individual dwelling unit ducted 
heating/cooling systems

• Must meet design +/- 15%
• Testing methods

• Total ESP fan curves
• Temp rise
• Duct blaster
• TruFlow plate
• Powered Flow Hoods

©2022 phius

Testing: Total system airflow



1. Set airflow at ERV/HRV to the design value from Pre-Cert. Model (WUFI) (this is 
provided by the Consultant )

2. Verify filters are clean
3. Confirm total supply and exhaust  flows within 10% of each other
4. Confirm Total Supply and Exhaust flows within 10% of Design Values 
5. Balance individual supply and exhaust to the design values (Ex: kitchen = 35 

cfm, bathrooms = 24cfm, etc..) 
6. Check Bedroom pressures WRT to main body of home
7. Verify airflow can achieve 0.30 ACH - provided by the Consultant
8. Measure power input to ERV/HRV at the standard/normal airflow Consultant 

updates the WUFI Model with the fan efficiency, as installed (W/cfm) 
9. Special procedure for Minotair Units 

©2022 phius

Ventilation System 
Commissioning



• Relies on Energy Star balancing tolerances 25% or 25 

CFM

• Heating/Cooling Bedroom pressures - +/- 3Pa WRT to 

main body of house

• Ventilation Bedroom pressures +/-1 Pa WRT to main 

body of house
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HVAC system commissioning



• Airflow testing at ERV/HRV – supply and exhaust within 10% of each 
other

• Powered Flow Hood
• Kele Airflow Station
• TEC Flow Bucket
• Testo  417 w/ accessories
• Plastic bag w/ stop watch
• Refer to ANSI/RESNET/ICC Std 380-2019 & PHIUS Guidebook
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Ventilation Measurement



• Airflow testing at supply and exhaust 
outlets within the greater of 20% of 
design value 
or 5cfm 

• NOTE: Passive Flow measuring 
devices are not accurate below 100 
CFM

• Powered Flow Hoods are not 
accurate above 300- 400 CFM

©2022 phius

Ventilation System Balancing



• Acin Flow Finder MK2:
Measuring Range- 6 to 323 CFM with 
pressure compensation up to 500 CFM 
with calculated compensation.

• Uncertainty 3% of the reading with a 
minimum of 2CFM

©2022 phius

Ventilation System Balancing



• Room pressure imbalance <=3.0Pa when heating/cooling 
system is on

• <=1.0Pa when ventilation system is on

©2022 phius

Ventilation & HVAC Testing



• Measure power after balancing

• User controls & service access

Ask for Help!
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Ventilation System



• All installed appliances are Energy Star qualified 

(refrigerator, dishwasher, clothes washer)

• >=80% of lighting is Energy Star bulbs/lamps or fixtures  in 

units

• Motors are ECM

• Photo of appliance and model/serial number tag

©2022 phius

Lights + Appliances



• Source control

• Filters 

• Low formaldehyde pressed wood materials

• Certified low-VOC or no-VOC paints and other interior 

finishes

• CRI Green Label Plus carpet, pad, adhesives

• Required radon resistant features in EPA zone 1 
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IAQ



• PV Ready Checklist completed by project team and/or 

builder. Signed by Rater & Builder

• Lots of caveats and exemptions to some/all of both 

checklists. See guidance in DOE ZERH documentation. 
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Renewable Energy Ready 



5.2. Procedure to Prepare the 
Building or Dwelling Unit and the 
Duct System for Testing 

• Refer to Section 3.8 in the Guidebook

• The blower door testing should be computer-

controlled using automated testing software 

(such as “Tectite” or Autotest from The Energy 

Conservatory or “Fantestic” from Retrotec).

• Can tape non-assembly threatening 

components for performance limit; untaped 

for model

©2022 phius

Air Tightness Testing: Testing Procedure
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Air Tightness Testing: Testing Procedure



Project Submission

After Completion of all Field Visits and testing:

• Registered HERS Rating Model (REM/Rate) or, Building File Report from Ekotrope
• Home Energy Rating Certificate
• Program Checklists (Energy Star, IAP,  DOE ZERH
• Program Certificates
• Air Balancing Reports
• Photos
• IR Images
• Test Reports
• QA Workbook
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After Completion of all Field Visits and testing:

• All files uploaded to project Dropbox Folder
• Shared by Certification Team with Rater
• Folder #4 “Phius On-Site Verification”

©2022 phius

Project Submission



After Completion of all Field Visits and testing:

• Phius Certification for Buildings & Products
• Submit Project into Phius review Queue

©2022 phius

Project Submission



Before QA Review

• Document Check

After QA Review

• Phius Feedback to Rater

• After resolved Phius Certification review, then

©2022 phius

Project Submission



Phius Certified
Rater

On-Site Verification Training

QUESTIONS?
Thank you For Attending

tony@integralbuilding.com or; qa@phius.org

mailto:tony@integralbuilding.com
mailto:tony@integralbuilding.com

