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Engaging PHIUS Verification in Early Design
From a PHIUS Verifiers Perspective

Chris Straile Greg Downing
Senior Manager Senior Project Manager
Sustainable Comfort, Inc. Sustainable Comfort, Inc.
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Learning Objectives

Learning Objective 1: Understand the additional program requirements 
for PHIUS Certification

Learning Objective 2: Review how checklist programs and feedback can 
be incorporated into an iterative design process

Learning Objective 3: Review the Energy Star Multifamily milestones and 
additional modeling criteria

Learning Objective 4: Identify the major items sometimes overlooked in 
checklist-based energy programs
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PHIUS+ Certification Process

Schematic Design: Initial Layout and Systems

Pre-Certification: Approved Modeling and CD’s

Construction Inspections: Insulation & Air Sealing Checks

Final Testing: Air Tightness & Commissioning

Certification: Final Certifications
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Design Review
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Design Review
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Value in a Different Perspective
• Energy Star / Code Compliance

• PHIUS Verification - IR Imaging 



Design Considerations 
• Thermal Bridging 

• Energy Star Homes & MFNCP / Code Compliance
• PHIUS - IR Imaging



Design Considerations
• Compartmentalization Testing

• 0.30 CFM/SF Shell in each unit

• NYS ECCC & PHIUS requirement

• Important to include air sealing details at demising walls 
and identify who is responsible 



Design Considerations
• Additional HVAC Requirements

• ERV requirements when exhausting from kitchen
• Room pressure testing with ERV operational. 
• Measure ERV supply and exhaust rates vs design values

• Ability to balance system
• ERV duct leakage
• Watt/ CFM measurement



Plan Accordingly
• Optional Mid-Point Blower Door Test

• Sequencing for this test is challenging
• Test results are critical to catch and correct deficiencies 

in primary air barrier
• Final Whole Building Blower Door Test

• Whole building testing – 0.06 CFM50/sf of buildings 
gross envelope area performed in both pressurization 
and depressurization. 



Additional Program Requirements
• DOE ZERH – Hot Water Distribution Testing
• EPA Indoor airPlus

• Radon resistant requirements
• Low VOC products
• Ventilation after Material Installation



Building Durability

• In addition to Program Checklist review, another set 
of eyes may help catch issues that potentially 
compromise building durability
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The Field Issues Persist..
• Involvement in design improves awareness to compliance items in the field and builds 

rapport with construction personnel

• Early on-site meetings with the GC and trades will allow for discussion of the 
inspection requirements and troubleshoot potential issues from their perspective
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Case Study – CreekView
Apartments Phase I
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Features

• - 96 Units in 12 Buildings
• - 8-Plex Design, mix of 1, 2, and 3 bedroom units
• - Programs:

• - PHIUS+ 2015
• - NYSERDA Low Rise
• - Energy Star Homes V3.1
• - DOE Net Zero Energy Ready 
• - EPA Indoor AirPlus



Insulation Levels
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Wall Insulation

• - R-37 Wall 
• 2x6 Wood Studs - R-21 Batt
• OSB Sheathing
• Fluid Applied Air Barrier
• 3.5” Exterior Panel R-19 (Polyiso + Osb)
• Tyvek weather barrier
• Vinyl Siding



Insulation Levels
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No Thermal Bridging

• - Continuous insulation at walls
• - Porch point connections
• - Storage room held away
• - Foundation walls held away



Insulation Levels
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Windows/Doors

• - Triple pane insulated 
• - Casements/Fixed for air tightness
• - ADA sills vs. air tightness
• - Fall protection?



Insulation Levels
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Sub-Slab Insulation

• - R-15 Underslab Insulation
• 3” EPS Foam
• Vapor Retarder
• Concrete Slab

• - Slab Edge Detailing
• 2” vertical slab edge
• 4” exterior foundation wall

•



Foundation Insulation Inspection
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Attic Air Sealing 
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Ceiling Insulation

• - R-60 to R-80 Wall 
• OSB Sheathing as primary air barrier
• Taped seams
• Drywalled ceiling



Mechanical Systems
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Ventilation

• - Panasonic FV-10VEC1
• - Continuous Exhaust

• Bathroom: 20 CFM
• Kitchen: 25 CFM

• - Supply register to each room
• - Range hood recirculating



Mechanical Systems Installation
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Install air source heat pumps off the 
ground adequate for snow not to 
interfere with operation
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The Value of Verification

28

Identifying major constructability items that may have been 
overlooked

Preparing for and performing the whole building air 
tightness testing/Compartmentalization

Important to catch design/product issues early, ideally at air 
sealing or open wall inspection

PHIUS verification overlaps with other energy green 
program requirements
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Foundation Insulation Inspection 



30

Install Coordination
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Primary Air Barrier Failure



Fluid Applied Air Barrier 
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Concept Reality Result
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Preliminary Testing

Interior Spray Foam
Test 1: Initial Pre-Test Test 2: Spray Foam Interior Target: Continuous Air Barrier
970 CFM50 862 CFM50 706 CFM50



Continuous Ceiling Air Barrier
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Concept Reality Result
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Quality of Install
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Connections 
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Building Components 
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Material Selection
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Reality
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Material Compatibility 
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Air Sealing Detail Verification



Board of Directors Meeting – November 2014Aetna Foundation, Inc. Board of Directors Meeting – November 16, 2015

Internal Document: Proprietary and Confidential

PHIUS+ Certification Process

Schematic Design: Initial Layout and Systems

Pre-Certification: Approved Modeling and CD’s

Construction Inspections: Insulation & Air Sealing Checks

Final Testing: Air Tightness & Commissioning

Certification: Final Certifications



Air Tightness Testing
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Air Tightness

• - Continuous air barrier across building
• - Air tight windows (casement) and doors
• - Buildings meet 0.05 CFM50/sf of Shell
• - Testing occurred pre-drywall and final



Air Tightness Testing
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Results:

• - Target: 0.05 CFM50/sf of Shell



Air Tightness Testing
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Final Verification
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Additional Verification

• - Hot Water Distribution 
• - Ventilation Flow Rates
• - Ventilation wattages
• - Final equipment efficiencies
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Certification
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Timeline:

• - PHIUS+ Verifier submission for review
• - Completed PHIUS+ Workbook
• -Verification Picture
• -Thermal Imaging
• - Finalized additional certifications

• NYSERDA Low Rise New Construction
• Energy Star Homes V3.1
• DOE Net Zero Energy Ready
• EPA Indoor AirPlus



CreekView Apartments Ph 1
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Special Thanks to the Project Team!
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CreekView Apartments Phase II
How to get a PHIUS Project to Net Zero? 

• Size of roof now dictates source energy, how to reduce building 
loads to fit in budget of roof produced solar. 

• Geothermal heating/cooling/DHW central per building 
• Central ERV systems to reduce construction and maintenance cost 
• Solar PV – Owner paid remote net metering

- Owner pays all utilities for the project
- 108 Individual Electric Meters – 1 apt meter + 1 blg meter
- Solar PV on each building tied into 1 owner meter

50

CreekView Apartments
Canandaigua, NY

Early Design
$1 Million Award
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Integrated Process

• Feedback from all contractors for ideas welcomed
• Regular check points to reassess project goals
• Net-Zero goal dictates final loads of the building
• Solar capacity constrained by roof sizing and orientation
• Building orientations optimized
• Insulation and equipment sized to solar capacity
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Questions?

Greg Downing Chris Straile
greg@greenrater.com chris@greenrater.com

mailto:james@greenrater.com
mailto:chris@greenrater.com
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