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Marine Sanchez | RDH Building Science

Principal, Passive House Certifier & Consultant

RDH’s Passive House Service Lead

Focus

→ Delivering high-performance buildings, with focus on construction phase

→ Pushing the industry forward with finding solutions on new large, complex building typologies 

→ Supporting municipalities with their implementation of carbon emissions reduction policies

Presenters

Mike O'Donnell | Steven Winter Associates

Principal Building Systems Consultant

SWA’s Passive House Field Verification Lead

Focus

→ Translating PH concepts to site teams and installers

→ Bridging the gap between design and construction

→ Performance testing of building verification
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Since 1972, Steven Winter Associates, Inc. has been providing research, 

consulting, and advisory services to improve the built environment for 

private and public sector clients. 

Our services include:

→ Energy Conservation and Management 

→ Decarbonization 

→ Sustainability Consulting 

→ Green Building Certification 

→ Accessibility Consulting 

Our teams are based across four office locations:

New York, NY | Washington, DC | Norwalk, CT | Boston, MA

Steven Winter Associates | Overview
www.swinter.com We Make 

Buildings 

Perform 

Better

By providing a whole-building 

approach to design, 

construction, and 

operation
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RDH Building Science is a leading consulting and engineering firm 

specializing in climate-responsive, low-carbon, and energy-efficient 

solutions across North America. With 11 locations, we leverage our 

expertise to deliver high-performance, durable buildings that meet 

today’s and future needs.

Our services and capabilities include:

→ Building Enclosure Engineering 

→ Energy & Climate Solutions

→ Building and Portfolio Lifecycle Management 

→ Research, Development, and Demonstration (RD&D)

→ Façade Engineering and Structural Engineering

→ Training and Publications 

Our teams are based across eleven office locations:

Boston | Denver| Oakland | Portland | Seattle | Vancouver | Victoria | 
Courtney | Northern Canada | Waterloo | Toronto

RDH Building Science | Overview
www.rdh.com

Driving excellence in 
building science, 
engineering, and 
climate solutions, 
to achieve optimal performance 
tailored to each project.
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1 Site Verification 
Process Overview

7Photo: Andrew Latreille, for RDH Building Science
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Steven Winter Associates | Projects Overview

NYU Rubin Hall

Winthrop Center

Sendero VerdeVillage Hill

Hotel MarcelStar Garments
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RDH Building Science | Projects Overview

Winthrop Center

University of Victoria Student Housing & Dining Complex 

1620 Main St. E.

Harmony Commons, University of Toronto

University of British Columbia 
Okanagan Student Residence

Bunker Hill Redevelopment

7 Washington St.
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Certification Process 

Roles 

→ PH Consultant 

→ PH Verifier

→ PH Certifier 

Verifier Role 

→ (Education)

→ Compliance role against 
approved compliant design

→ Site QAQC

→ Site evidence collection

GC’s role & responsibility

= maintain performance during implementation 

SD DD CD ConstructionPhase

Graphic:  Passivhaus Trust

VERIFICATION 
WORK

Design Team’s role & responsibility

= maintain small energy budget “buffer” 

prior to construction start
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Project Schedule & Verification Milestones

Graphic:  Sample project schedule

Milestones 

→ Contractor training 

→ Mock-ups installation & testing 

→ Intermediate site inspections

Milestones 

→ Ventilation testing & balancing

→ Mechanical systems commissioning 

→ Final whole-building blower door test
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2 Pre-Construction 
Approaches

12

Table: PH Construction Verification  Checklist by RDH
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GOAL: Provide translation of PH energy model into clear performance requirements

Document

▪ “Catch all” Sustainable Design Requirements spec section

▪ Specific criteria to be included throughout their respective sections 
and on drawings 

Document

▪ “Translation” of energy model inputs into exhaustive checklist 
▪ Construction team with understanding of performance requirements

2.1 Clarity of Construction Documents 
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GOAL: Clarify expectations ahead of construction

Content

→ Review of PH roles (consultant, verifier, certifier)

→ Review of PH Metrics & certification process 

→ Passive House champion role

→ Airtightness testing & Air boss role 

→ Construction documentation requirements

→ Commissioning requirements

2.2 PH Construction Kick-off Meeting
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GOAL: Highlight key conditions to review, test and/or document 

Checklists

List of PH site inspections, including: 

→ Conditions which must be documented for PH certification 

→ Unique conditions (more complex detailing) 

Start of 

Construction

Prior to Drywall 

/ Start of 

Drywall 

Installation

Construction 

Completion

PH site inspections: l ist  of unique condit ions PH site inspections: l ist  of inspections required
PH-specif ic cr iter ia in red

2.3 PH Site Inspections
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GOAL: get buy-in from trades supers + installation teams

GOAL: move to a blame-free, collaborative mind set

Content

▪ Review project-specific details 

▪ Start conversation of coordination between trades

▪ Sessions: x1 Building Enclosure trades + x1 MEP trades 

2.4 PH Contractor Training
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Difficulties

→ IFCs not finalized before construction start 

→ PH model not approved by certifier before construction start

→ Reactive approach at construction start

→ Unfamiliar with new PH roles (Air Boss, PH Site Super)

→ Staff turnover with new PH roles  

Start of Construction – Typical Pitfalls 

Solutions 

→ IFCs before construction start

→ Design pre-certification (DSR) before construction start

→ Time to act after kick-off meeting

→ Recognized roles 

→ Staff retention tactics
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3 Submittal Process

18Photo: RDH Building Science
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Best Practice – “Airtight” Submittal Process

→ Higher scrutiny 

→ No uncertainty left during construction

as it relates to building performance 

[GC]

Understanding 
of performance 

targets

[Trades] 

Submission of 
complete 

submittal v1

[GC/Arch]

Confirm submittal 
complete + compliant

[Consultant]

Consultant 
Reviews

[Arch]

Architectural 
Review + 

Consolidation 

[Arch/GC]

Resubmission 
& Close-Out

Incomplete submittals, not meeting 
performance specs 

Open submittal items costly 
when resolved on site 

→ All comments to be resolved  

→ Easier field review process 

Clear 
expectations [Trades] Resubmission 

of submittal v2

[Trades] Closing out of 
comments on submittal v1

Unclear 
performance 
expectations

Use of Submittal Review List, inc. 
Performance + Evidence Requirements



SUCCESS STORIES FROM THE FIELD | December 10, 2024 |    20

GOALS

→ Full & complete submittals with test data and thermal modeling

→ Performance data identified and compliant with design-certified energy model inputs

→ Thermal bridging details aligned with model and architectural drawings

→ Coordinated shop drawings

→ Finalize submittals & shop drawings early

Submittals Process – Goals vs Reality
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Submittals Process – Goals vs Reality

Roofing scope submittalCladding scope submittal
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Difficulties

→ No submittal

→ Verifier omitted from relevant, critical submittal reviews

→ Lack of submittal management platform (e.g., Procore)

→ Submittal provided, after products already on site

xxx

→ No implementation of “Approved as Noted” stamp comments

→ Submittal process incomplete prior to site installation

Submittal Process – Typical Pitfalls 

Solutions 

→ Partnership with trusted trades 

→ Submittal review list, inc. verifier’s involvement

→ Use of submittal management platform

→ Upfront, clear, proactive approach with recommended submittal 

process, inc. non-compliance repercussions

→ (see above)

→ Budget allowance for additional site visits, for “on-the-job 

problem solving” 
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4 Construction 
Challenges & Successes

23Photo: RDH Building Science
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GOALS

→ Confirm product procurement in compliance with IFCs/submittals

→ Confirm compliance of site installation as per IFCs/submittals 

(aligned with energy model performance assumptions)

→ Provide site QA/QC

→ Support crew changes/late trades introduction

→ Photographic evidence collection (procurement + installation)

→ Derisking through installation mock-ups

Site Review/Work Plan – Goals vs Reality
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Site Review – Goals vs Reality
PRODUCT PROCUREMENT
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Site Review – Goals vs Reality
PRODUCT PROCUREMENT

Curtain Wall Glass Carriers

→ PH certificate: non-conductive

→ Quote: non-conductive

→ Submittals: non-conductive

→ Shipped to site: aluminum 

= Construction change from 

0.014 to 0.040 W/K per glass carrier 

(with 2 carriers per CW IGU)
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Site Review – Goals vs Reality
SUBTRADES COORDINATION
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Site Review – Goals vs Reality
CREW CHANGE

→ Crew changed for the air barrier installation trade partway through the project
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Site Review – Goals vs Reality
POST-INSTALLED PENETRATIONS

→ No site PH induction for electrical trades, joining the project at a later stage
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OTHERS
Site Review – Goals vs Reality
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GOAL: Derisking construction 

→ Try, adjust, finalise approach through mock-up 

preparation

→ “Do it once, and do it right”

→ Early sample procurement (after submittal)

→ Carve additional early-stage coordination time 

(trades joining for mock-up day)

Mock-up Preparation

Photo: RDH Building Science
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5 Airtightness Testing & 
Ventilation Commissioning

34Photo: RDH Building Science
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Airtightness Test Plan

Process 

→ Plan preparation

→ Plan review with full team  

→ Ensure tester experienced 

with building typology 
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Airtightness Risk Management

Mock-ups Structure 
Air & Water 

Barrier, 
Windows  

Enclosure Mechanical Completion

Airtightness testing plan

Airtightness layer site installation QA/QC

Compliance whole-building 
airtightness test 

n50 (PHI) or q50/q75 (Phius)

→ Risk management approach 

→ Working backwards from end-goal

→ End-goal = whole-building airtightness testing (Phius, PHI) 

+ compartmentalization testing (Phius)

Mock-up testing 1st window qualitative 
testing (PW + CW)

+ repeat as 
needed

Mid-construction 
guarded tests 

Mid-construction whole-
building test
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Window installation air leakage testing Diagnostic testing Leak detection with smoke testing

Airtightness Testing
WINDOW AIR LEAKAGE TESTING
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Airtightness Testing
(LEVEL) GUARDED TEST

Visualization of guarded test approach Location of guarded test
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Airtightness Testing
COMPARTMENTALIZATION TESTING

Approach 

→ Phius mandatory requirement

→ Attention to detail when doing layout, framing, 

and finishing of apartments

→ Different testing preparation & scope from 

whole-building airtightness testing (more 

similar issues to guarded airtightness test)
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Clarity of commissioning requirements 

→ Approach (bottom-up)

→ Information required (total OA/EXH: more than BAU)

→ Ventilation unit under which operating “mode” 

(standard vs boost, VAVs with sensors, modulating systems)

→ Time commitment 

→ Access to building (after occupancy)

Approach 

→ Review TAB procedures beforehand

→ Set up review meeting with GC, TAB, and mechanical contractors 

prior to TAB start to confirm clarity of PH requirements

→ Optional: bring verifier to site for TAB start (alignment)

Ventilation Commissioning
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6 As-Built PH 
Energy Model

41
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Passive House Metrics

Based on Delivery

(not on design intent)

Stringent 

(“best-in-class”)

Absolute 

(set allowance, not % better 
than moving baseline)

Holistic

(whole-building approach)

Non-prescriptive

(flexibility) 

Including all CONSTRUCTION CHANGES

FINAL whole-building airtightness testing…

COMMISSIONED ventilation flow rates…

…in final PH energy model
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Need for CONTINUOUS FEEDBACK 
from Verifier to Designer: 

1. Track construction changes

2. Test construction changes in energy 
model to approve/deny them

3. Update energy model with approved 
changes

CONSTRUCTION CHANGE TRACKING
Energy Levers 

Commissioned ventilation flow 
rates (likely larger than design)

Final airtightness targets 
(aiming lower than target)

Construction 
changes

Be proactive! 

Don’t wait until the end! 

Example
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Model Sensitivity – Airtightness vs Ventilation Commissioning

Ventilation Flow Rates As Designed +2% +5% +10%

Total Flow Rates (CFM) 24,220 24,710 25,430 26,640

Space Heating Demand (kBtu/ft2.yr) 4.47 4.54 4.60 4.75

Primary/Source Energy (kBtu/ft2.yr ) 41.9 42.0 42.1 42.3

Primary/Source Energy Margin (%) 0% -0.18% -0.46% -0.88%

Airtightness Results 0.6 ACH @ 50Pa 0.5 ACH @ 50Pa 0.4 ACH @ 50Pa

Air permeability (CFM/ft2 @ 75Pa) 0.10 0.09 0.07

Space Heating Demand (kBtu/ft2.yr) 4.47 4.28 4.09

Primary/Source Energy (kBtu/ft2.yr ) 41.9 41.8 41.6

Primary/Source Energy Margin (%) 0% 0.27% 0.53%

Example
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Complete “As-Built” Certification Packages

GOAL: Provide complete certification package to certifier 

Content

→ Photographic evidence

→ Whole-building airtightness testing report 

→ Ventilation commissioning report 

→ Other systems commissioning reports 

→ Construction manager’s declaration (list of “as-built” drawings, or IFCs 

with list of site instructions/change orders) 

→ “As-built” PH energy model (inc. all information listed above)

→ Checklists – Passive House-related

→ Checklists – Co-requisites (Phius requirements only)
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7 Key Takeaways

46
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STRINGENT TARGETS, MET BY ADAPTING THE CURRENT DELIVERY PROCESS

Passive House Strategies for Successful Delivery 

Clarity & Completeness 
of Construction Documents

Budget Management 
Approach 

to energy & air leakage

Attention to Detail 
to maintain building 

performance throughout 
construction 

Enhanced QA/QC 
Processes 

benefiting all aspects of the 
build

Air Boss & 
PH Site Supervisor 

(with PH Tradesperson 
training for all key 

personnel) 

Stringent targets, met by adapting the current delivery process
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→ Get ahead of things! 

→ Communication, communication, communication

→ Holistic approach to site QAQC

→ Transfer knowledge from CPHD/C to construction team 

▪ Understand project requirements

▪ Understand details (trades training) 

▪ Understand submittal process and expectations 
(knowledge transfer to trades & GC)

→ Knowledge retention 

→ Air Boss & PH Site Supervisor present from the 
beginning

Takeaways
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▪ Mindset shift: Deep attention to detail. Not your “average” drawing details.

▪ Role: Messenger of path ahead, removing obstacles. 

▪ Approach: Proactive energy budget management. 

▪ Knowledge: Passive House + “industry standard” to foresee where pitfalls will be.

▪ Quality: Trades to treat all work (air barrier, insulation, etc.) as if it were finish carpentry.

Takeaways



Email:
msanchez@rdh.com

modonnell@swinter.com

LinkedIn
RDH Building Science

Steven Winter Associates

Discussion and Questions

Learn more at:
rdh.com

swinter.com



THANK YOU!

DECEMBER 10, 2024

Marine Sanchez | msanchez@rdh.com
Mike O-Donnell | modonnell@swinter.com


	Introduction
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6

	1. Site Verification - Process Overview
	Slide 7: Site Verification  Process Overview
	Slide 8
	Slide 9
	Slide 10
	Slide 11

	2. Pre-Construction Approaches
	Slide 12: Pre-Construction Approaches
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

	3. Submittal Process
	Slide 18: Submittal Process
	Slide 19
	Slide 20
	Slide 21
	Slide 22

	4. Construction Challenges & Successes
	Slide 23: Construction  Challenges & Successes
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

	5. ATT & Vent Cx
	Slide 34: Airtightness Testing & Ventilation Commissioning
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40

	6. As-Built Conditions
	Slide 41: As-Built PH Energy Model
	Slide 42
	Slide 43
	Slide 44
	Slide 45

	7. Key Takeaways
	Slide 46: Key Takeaways
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51


