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Webinar
Overview
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Q&A will take 
place at the 
end of each 
segment.

Webinar will 
be recorded 
and sent. 

Use the Question 
Section on the 
webinar control 
panel to ask a 
question at anytime 
during the 
presentation.

All attendees 
have been 
placed on 
mute.



We Make 
Buildings 
Perform 

Better

By providing a whole-building 
approach to design and 

construction

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:

We have over 125 staff across four office locations:
New York, NY | Washington, DC | Norwalk, CT | 

Boston, MA

For more information, visit 
www.swinter.com

 Energy Conservation and Management
 Sustainability Consulting
 Green Building Certification 
 Accessibility Consulting



Steven Winter Associates is a Registered Provider with The American 
Institute of Architects Continuing Education Systems.  Credit earned on 
completion of this program will be reported to CES Records for AIA 
members.  Certificates of completion for non-AIA members are available 
on request.

This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA or any material of 
construction or any method or manner of handling, using, distributing or 
dealing in any material or product.  Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation

This presentation is protected by US and International copyright laws.  
Reproduction, distribution, display and use of the presentation without written 
permission of the speaker is prohibited © Steven Winter Associates, Inc. 2020
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You will receive the following items 
via email:

• AIA Certificate of completion-can 
also be used for:

• PHI Credits

• NYS PE CEUs

• PDF of final presentation

• Link to the webinar recording

Upon Completion of 
Module
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Learning Objectives
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Examine lessons 
learned from past 

projects for 
improved 

outcomes on high 
performance 

buildings

Review how to 
incorporate high 
performance into 

construction 
documents to 
reduce EUIs

Discuss project 
delivery methods 

and working within 
the confines of 

Design-Bid-Build 
to meet SUNY’s 
net zero carbon 

goals

Understand net 
zero carbon goals 

for SUNY



Getting to Zero with 
Passive House

Project Delivery 
Methods

How Passive House 
Drawings Are 

Different

How Passive House 
Specifications Are 

Different

1 2 3 4

How Passive House 
Bids Are Different

How Passive House 
Construction Methods 

Are Different

Project 
Commissioning

Trainings

5 6 7 8

10 min break 
~9:30 AM

5 min break 
~11:50 AM
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Overview of Presentation
10 min break 
~10:40 AM







Why we are here: 
Directive 1B-2

10

• 2018 Chancellor calls for all new 
buildings to be zero-net-carbon & deep 
energy retrofits for existing buildings

• 2018 SUCF issued Directive 1B-2

• Purpose: define and identify goals for 
Net Zero Carbon (NZC) new buildings 
and Deep Energy Retrofits (DER) of 
existing buildings. 

• Function: outlines the project target 
goals and provides direction for project 
designs. 

• Metrics: Site Energy as the measure of 
performance and energy consumption. 

Coykendall Science Building



Why we are here: Directive 1B-2

• Design and construct highly energy efficient 
buildings which significantly reduce energy 
consumed below an energy code standard for 
new buildings or energy usage for an existing 
building.

• In the case of insufficient project funding, the 
design goal will be to design the building as 
NZC “capable” where: the design achieves the 
energy use intensity (EUI) limit using HVAC 
equipment and systems that can be electrically 
powered from renewable energy sources.
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New Building Performance goals: 
Site Energy Use Intensity (EUI) limits

Classroom building 50 kBTU/ft2/year

Office building 50 kBTU/ft2/year

Laboratory building 150 kBTU/ft2/year

Residence Hall 32 kBTU/ft2/year



These Trainings
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• Module 1: Overview of PH and Net Zero

• Module 2: Construction Methods and High-Performance Products and Details

• Module 3: Air Barrier Development & Implementation

• Module 4: Net Zero HVAC Strategies and Controls + DHW

• Module 5: Construction Documents and Bidding

• Module 6: Deep Energy Retrofits

• Module 7: Refrigerant Management in Design, Construction, and Operations

• Module 8: Construction Manager/Subcontractor/Tradesperson Training



Clarifications
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We may use Passive 
House and Net-Zero 

interchangeably

Passive House 
principles are a great 
pathway to achieving 

Net-Zero



Getting to Zero with Passive House

14



What is Passive House (PH)?

• First and foremost, PH is a building standard

• Applies to New & Existing buildings

• The most rigorous energy efficiency certification available 

• Performance-based approach 

• Attention to insulation continuity and reduction of thermal bridges

• Emphasis on balanced ventilation

15



Goals of PH

• Building durability

• Energy $ reduction

• Optimal thermal comfort

• Superior indoor air quality

• Carbon emissions reductions

16



Comfort Criteria

• Interior surface temperatures should not 
deviate by more than 7.6°F from the average 
operative temperature on the inside; 

• the surface temperature must not be lower 
than 55.4°F or greater than 132°F at any 
point; 

• the surface temperature of the floor must be 
between 66°F and 81°F.

17



High Performance 

Comfort
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The SURE House 

Winner of the 2015 D.O.E. Solar Decathlon

www.surehouse.org

Passive House 
Principals

• Thermal insulation continuity

• Thermal bridge free 
construction

• Solar control

• Airtightness

• Balanced mechanical 
ventilation

19





Continuous Insulation

21



Air-Tightness Blower 
Door Testing

22

• Basic Components

• Gauge (manometer)

• Shroud

• Frame

• Fan



Balanced Ventilation 
and Heat/Energy 
Recovery

• Provide fresh, filtered air 24 hours a day

• Heat exchanger +75% Efficient 

• Highly insulated and air-sealed ductwork
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Questions?
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Project Delivery Methods
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Construction
Management 
Project Delivery 
Methods

Traditional 
Design-Bid-

Build
Design-Build

Construction 
Manager at 

Risk (CMAR)

Integrated 
Project 
Delivery
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Traditional Design-Bid-Build
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• Owner contracts with separate entities for design and construction 

• After design is completed, the project is put out for a contractor bid

• Awarded to lowest responsible bidder

• State projects for the most part follow the Design-Bid-Build delivery method

• This presentation will outline various tools for State projects to advance 
Net-Zero agenda from concept through implementation in the confines of 
DBB



Traditional Design-Bid-Build
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Traditional Design-Bid-Build: Challenges
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• Miscommunication between the owner, the architect and the 
construction company can happen.

• Costs can add up if extra drawings or redesigns are necessary.

• The bidding process can prolong the construction timeline.

• Since the lowest bidder usually wins the construction contract, quality 
isn’t prioritized.



Design Build
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• Design-build offers better opportunities for integration of design with cost-
effective construction methods because the design and construction are 
carried out by the same team.

• Cuomo signs design-build bill to speed up city construction projects

• "Design-build means less red tape and more new-and-improved libraries, 
roads and bridges," the mayor tweeted on New Year's Eve. "Now we’ll be 
able to save time and money on critical projects that truly matter to New 
Yorkers."

• https://www.crainsnewyork.com/politics/cuomo-signs-design-build-bill-
speed-city-construction-projects



Design Build - Challenges
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• Limitations – owner looses some involvement in the design details.  

• Initial specifications outlined by the owner need to really convey what is 
desired

• Impact on innovation and changes during construction

• Insurance requirements – contractor led DB teams that partner with architects, 
engineers



Progressive Design Build
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• Facilitates involvement of the design-build team during the earliest stages of the owner’s project 
development, ensuring they are part of the project team developing design solutions. 

• This promotes the greatest amount of collaboration between the three key players in a construction 
contract – the owner, the designer and the contractor.

• While a project design is usually 35 percent complete (or more) by the time a design-builder is 
procured in the traditional two-step design-build process, PDB adds the design-builder to the owner’s 
team even earlier in the design phase. When the design is somewhere between 50 and 75 percent 
complete, the design-builder issues a Guaranteed Maximum Price (GMP).

• The other major feature of PDB is that the design-builder is selected almost entirely on qualifications.  
“Since the design-build team is working collaboratively with the owner in PDB, risks can be identified
and mitigated earlier in the design phase resulting in a GMP that reflects the actual cost to construct 
the project.”



DBB vs. DB
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Construction Manager at Risk (CMAR)
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• Owner, architectural/engineering (A/E) team, and contractor are 
brought together as one project team as early as possible in the 
design process. 

• Contractor acts as a consultant during the design phase with the 
owner’s interest in mind.

• Owner negotiates a guaranteed maximum price for construction costs.

• The contractor becomes part of the project team as early as possible 
in the process, preferably no later than concept design. 



Integrated Project Delivery
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• “A project delivery approach that integrates people, systems, business 
structures and practices into a process that collaboratively harnesses 
the knowledge, talents and insights of all participants to reduce waste 
and optimize efficiency through all phases of design, fabrication, and 
construction”

• Multi-party contract between the owner, designer, and contractor

• The contract properly assigns risk to the party best equipped to 
handle it, while incentivizing the entire team to work together to 
complete the design and construction of the project





Building Owner
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• SUNY administration, SUCF executives 

• YOU (Owner) set the tone for the entire project

• Make Net-Zero a goal from the very beginning 

• Enforce the Chancellors goals of Net-Zero

• Engage with design professionals that are 
committed to the same goals

Pre-
Design



Strategies for State DBB Projects
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• Delegate design to more specialized consultants

• Shifts responsibility 

• Can bring in contractors & consultants earlier in design

• Pre-bid meeting(s) that include Net-Zero specific training

• Many early LEED campus projects used this strategy

• Bidders required to attend an informational meeting about the project goals and methods to 
be used to meet those goals

• Use meeting to also help teams understand the scope and set clear expectations

• Require a minimum level of high performance experience from project team members

• e.g. must have worked on at least one LEED project

• EUI Targets

• Include EUI targets are part of project requirements

• Build confidence in the EUI target with examples of buildings that have published low EUIs. 



Strategies for State DBB Projects
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• Set priorities along with wish lists

• EUI goals

• Zero net energy

• Replicability 

• Not to exceed budget

• Overall Goal

• Non-negotiables

• High priority items

• Include these and make them clear in RFQs / RFPs



RFP - Examples
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• SustaiNYC
• https://rew-online.com/city-issues-rfp-for-400-unit-passive-

house-development-in-east-harlem/

• 425 Grand Concourse
• https://www1.nyc.gov/site/hpd/about/projects-

detail.page?project=425%20Grand%20Concourse

• Betances V
• https://nyrej.com/breaking-ground-begins-100m-passive-

house



Design Specifications Options for State DBB 
Projects
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• Develop Standard Specs

• DASNY Standard Specs, as an example

• Incorporate into SUNY - SUCF Program Directives

• See NYC School Construction Authority (SCA) Design 
Standards, as a potential starting point

• Align any disconnects between the different agencies. 
Recommend everyone sits down together and gets on the 
same page (if hasn’t happened already)



Design Specifications Options for State DBB 
Projects
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NYC SCA Examples

43

http://www.nycsca.org/design/design-standards#Overview-82



NYC SCA 
Examples
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NYC SCA 
Examples

45



Early
Engagement
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• Front loaded design

• Project team needs to 
work very closely together

• Design decision making 
during pre-construction

• Many projects succeed 
with first time PH team 
members if the owner & 
architect are committed 



Integrating Net Zero
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Credit: RDH

DEFINE

CONSTANTS



Integrating Net 
Zero
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Value
Engineering
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• Be careful!



Who should be included from the beginning
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Architect

Owner

Facilities

Staff

Cx Agent
PH 

Consultant

Façade 
Consultant

General 
Contractor, 
if feasible



Traditional Design-Bid-Build
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• Under Design-Bid-Build, the entire design team needs to work very closely 
to ensure all criteria is incorporated into the contract documents





Questions?
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10 Minute Break
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What’s different in drawings of Passive 
House Buildings - Design
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Details! 
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• Many PH details are a variation
of ‘typical’ or ‘standard’ details

• Details to date are commonly not 
the same from project to project 
for building envelope items

• This could be more standardized 
as PH details become the norm 
and repeatable



Mindset
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• Designers and installers need to 
have a mind shift in thinking

• Keep the larger goals in mind 
while finding solutions to the 
smaller details

• Be open to new ideas and ways of 
solving problems

That’s not 
how we 
normally 
do things.



Approach
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• Need to take the Building as a System Approach

• Changes to one system will impact others 
• e.g. reduced insulation, impact on mechanical equipment sizing

• Under Design-Bid-Build, the entire design team needs to work 
very closely to ensure all criteria is incorporated into the 
contract documents





Checklists
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• Development and use of Design Checklists can help projects ensure 
high performance criteria is being incorporated into the design

• Allows transparency in where specific details are located in the 
drawing sets & specs and responsible parties for criteria incorporation



Building Envelope
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• Take a step back & think of the building as a box, 
regardless of the actual geometry



Details –
Foundation
Under slab
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PH Details

PH Detail



Details –
Foundation
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PH Details

PH Detail



Details – Wall Types
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PH DetailPH Detail



Roof Insulation

65

PH DetailTraditional detail



Typical
Parapet
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PH DetailTraditional detail



Typical
Parapet
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PH DetailTraditional detail



Typical
Garage
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PH Detail



Balcony Thermal 
Breaks
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PH Detail



Pipe Support
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PH DetailTraditional detail



Structural Roof Penetrations
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PH Detail



Roof Drain
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PH DetailTraditional detail



Mechanical Curb
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PH Detail

Traditional detail



Window Head 
Detail
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PH Detail



Window Jamb Detail
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PH Detail



Window Sill Detail
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PH Detail



Canopy
Detail
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PH Detail



Structural
Overlaps
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Structural Overlaps
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Air Barrier
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• Air Barrier Continuity Diagrams
• Both in Plan and Section

• Clearly address complicated air barrier application areas

• Air Sealing Details
• For whole building

• SWA Air Sealing Guide – focused on compartmentalization

• Thermal bridging and air sealing





Air Barrier Continuity Diagrams
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Air Barrier 
Continuity 
Diagrams
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Air Barrier Continuity Diagrams –
Problem Areas, e.g. Trash Chutes 
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Air Barrier Continuity - Compartmentalization
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Air Sealing Guides
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Air Sealing Guide Samples
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Air Sealing Guide Samples
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH

92



MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS - MECH
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MEP ITEMS –
ELEC
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MEP ITEMS –
ELEC
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MEP ITEMS –
ELEC

102



MEP ITEMS –
ELEC

103



MEP ITEMS – PLUMBING
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MEP ITEMS – PLUMBING
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MEP ITEMS – PLUMBING
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MEP ITEMS – PLUMBING
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Commissioning

108

Cx Requirements
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(Current Facility Requirements) X X* X

Basis of Design X X* X X

Commissioning Plan X X X X X X

Design Review

Ensure 

Design Docs 

call for Cx X* X

Ensure 

Design Docs 

call for Cx

Ensure Design 

Docs call for Cx

Ensure 

Design Docs 

call for Cx

Submittal Review X

Prefunctional Checklists
X X X X

Certificate 

of Readiness

Testing and Balancing Review \ X

Site Inspections X X X X

Functional Tests X X X X X

Systems Manual Review X \ \

Staff training Oversight/Verification X X

Commissioning Report 

X X X X

Prelminary report 

at CO, Final Report 

within specified 

time X

Recommissioning
Warranty 

Walkthrough

*Must include Envelope



Commissioning
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• Ensure Cx Statement 
is included on all 
relevant sections 
(e.g. Mechanical, 
Electrical, & 
Plumbing cover 
sheets)



Questions?
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10 Minute Break

111



What’s different in specifications of 
Passive House Buildings - Design

112



Details! 

113

• Many PH specs are a 
variation of ‘typical’ or 
‘standard’ specs

• There are a few new spec 
sections to be included to 
cover high performance 
building criteria along with 
the more typical sections



Specification Development

114

• Developed during the design phase of the project. 
Timelines of when developed varies project by project.  

• Contractors who sign a contract to complete parts of the 
work scope put in writing that they will fulfill the spec and 
planned their budgets accordingly

• Changes later will result in change orders which are often 
costly and want to be avoided



Specifications - Realities
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• Often recycled from previous projects
• Example:  footer not updated to reflect the correct project

• Don’t align with what is shown on the drawings
• Example:  section on metal panels is included, when not being used on the project

• Reference incorrect or outdated codes or standards
• Example:  references to LEED when it’s a Passive House project

• Some architects utilize spec writer firms
• Disconnect between the actual design team and the person preparing the specs

• Does everyone actually read all the specs? 





Referencing
Specifications – Divisions 
& Sections
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3-Part Spec

118

• Each Section is subdivided into three distinct Parts: 

• May contain requirements that are:

• Prescriptive (types of materials used, how installation is executed)

• “All ducts seams are to be sealed with mastic.”

• Performance (operational requirements)

• “All ducts to be pressure tested to 0.1 in W.C. with a max leakage rate of ___”

• Proprietary (material manufacturer/make requirements)

• “Rooftop ERV to be Swegon brand.”

General Products Execution

• 3 Part Spec is really 
important!  Other 
formats may be 
missing significant 
information.



3-Part Spec Sample
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Architectural Sections

120

• x



Architectural Watch Out Items

121

• Acceptable insulation products are included and align with what’s 
indicated on the drawings.  Typically should avoid indicating 
thicknesses in spec.

• Language regarding mock-ups is included

• Ensure blower door air tightness target is included

• Window air tightness limits are included

• Weather stripping and door sweeps in the door hardware section

• AAC block strength class types (2, 4, 6) and structural overlap

• Armatherm product series

• Thermal bridges that may exist in seemingly unrelated sections
• Permanent roof furniture, roof ship ladders



Structural Sections
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• Ensure thermal breaks 
are included where 
applicable

• Thermal breaks are also 
typ. indicated in Division 7 
- Thermal Insulation 

• General blanket statement 
in the summary section 
about anything through 
the insulation layer



Mechanical Key Items
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Mechanical Watch Out Items
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• Aeroseal language, to be more descriptive 
• What is Aeroseal?

• When to do it

• Allowable leakage percentage

• Marked up risers as part of the submittals

• Equipment, manufacturers, and efficiencies

• Testing, Adjusting, & Balancing (TAB)
• Independent third party

• NEBB, TABB

• PHIUS vs. PHI requirements

• Acceptable air flow tolerances



Electrical Items
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Not too much on electrical 

Interior and exterior lighting fixtures

Lighting controls (sensors and locations)



Plumbing Items
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Pipe insulation sizes indicated are correct, or it defers to the drawings 

Thermal conductivity (K factor) of pipe insulation aligns with modeling 
assumptions

Water flow rates (might only be on the drawings, not in specs)



High Performance Sections – Ensure Are Included
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• 018113 – Sustainable Design Requirements

• 014339 – Mock-up Requirements

• 072710 – Building Air Barrier System

• 072711 – Air Barrier Liquid Membrane

• 070523 – Pressure Testing An Air Barrier System For Air Tightness

• 072100 – Thermal Insulation

• 085113 – Windows

• 230593 – Testing, Adjusting, Balancing for HVAC

• 233113 – Metal Ducts (Aeroseal)

• 019113 – General Commissioning Requirements

• 220800 – Commissioning of Plumbing

• 230800 – Commissioning of HVAC

• 260800 – Commissioning of Lighting



018113 -
Sustainable 
Design 
Requirements
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EUI goals of 
projects

129

https://www1.eere.energy.gov/buildings/publications/pdfs/rsf/performance_based_how_to_guide.pdf



EUI goals of 
projects
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https://www1.eere.energy.gov/buildings/publications/pdfs/rsf/performance_based_how_to_guide.pdf



014339 - Mock-
up Requirements
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014339 - Mock-
up Requirements
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014339 - Mock-
up Requirements
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Airtightness

134

• Achieving whole building air tightness is an overall goal that 
impacts many trades

• Foundation waterproofing contractor

• Above grade air barrier / waterproofing contractor

• Roofing contractor

• Window contractor

• Storefront / entry doors

• Carpenter

• Spray foam installer (if applicable)

• MEP trades, since it’s assumed they will need to penetrate the 
exterior air barrier at some point to run various services



0727100 - Building 
Air Barrier System
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0727100 - Building 
Air Barrier System
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072711 - Air Barrier Liquid 
Membrane
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070523 - Pressure 
Testing An Air Barrier 
System For Air 
Tightness
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072100 - Thermal 
Insulation
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072100 -
Thermal 
Insulation

140



085113 - Windows
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085113 -
Windows
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https://www.swinter.com/party-walls/how-to-talk-windows-with-a-passive-house-nerd/



230593 - Testing, 
Adjusting, 
Balancing for HVAC
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230593 - Testing, 
Adjusting, 
Balancing for HVAC
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230593 - Testing, 
Adjusting, 
Balancing for HVAC
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233113 - Metal Ducts 
(Aeroseal)
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019113 - General 
Commissioning 
Requirements
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220800 -
Commissioning 
Plumbing
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230800 -
Commissioning of 
HVAC
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260800 - Commissioning of 
Lighting

150



Questions?
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What’s different in Passive House 
Buildings - Bid

152



Drawings

153

• Key items just discussed are what to look for when preparing bids!



Drawings - Architectural

154

• Increased insulation thicknesses

• Specified air barrier materials and tapes

• High performance windows, doors, storefronts, curtain walls

• Thermal break materials and locations

• Mock-ups and other required performance testing

• Whole building blower door test planning & assistance

• Mandatory training for subs



Drawings - Mechanical
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• Aeroseal for duct work sealing

• High performance HVAC equipment (e.g. ERVs)

• Constant airflow regulators (CAR)

• Mock-ups and other required performance testing

• Commissioning activities

• True TAB performance requirements

• Mandatory training for subs



Drawings - Electrical

156

• Lighting controller sensors types and locations

• Interior and exterior

• LED lighting fixtures

• Commissioning activities

• Mandatory training for subs



Drawings - Plumbing
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• Higher efficiency DHW equipment

• DHW equipment controls

• Pipe insulation requirements

• Commissioning activities

• Mandatory training for subs



Specifications
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Specifications can be 
thousands of pages  

Does every single spec 
section get fully read by 

bidders?

Keep focus on the key ‘above 
and beyond’ sections previously 

discussed



Costs for Bids
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• Will need to contact manufacturers directly for ‘uncommon’ items
• Swegon ERVs

• Pro Clima or other specialty tapes

• Armatherm thermal breaks

• Schock Isokorb thermal isolators

• High performance windows (e.g. Schuco, Rehau)

• Façade attachment clips & systems

• Historical data will be difficult for new products



Costs
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Cost increase estimates range, really depend on the ‘baseline’ building

Stealth Passive House presentation by Kaplan Thompson

Boring, Invisible, Everywhere

Don’t get frightened, it’s not that hard and has been done by someone somewhere already

Stuff projects should be doing already

Reach out, ask questions



Product Lead Times
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• Product lead times need to be taken into account, especially 
when putting together the project schedule

• Once awarded the project, submit long lead time items very 
early in the project

• ERVs

• VRF systems

• Window and storefront systems



Account for Trainings
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• Training for GC and subs can come in different forms

• Ensure time is allocated for these
• Full Passive House Tradesperson training

• Half day seminar

• 1 hour presentation at job site trailer for foreman and installers





Questions?
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5 Minute Break
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What’s different in Passive House 
Buildings – Construction Methods

166



Keep An Eye Out

167





Building Envelope – Below Grade
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Building Envelope – Above 
Grade 

170



Building Envelope – Above 
Grade 

171



Building Envelope - Roof
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Building Envelope –
Thermal Breaks
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Thermal
Breaks –
Balcony

174



Windows & Doors

175



Testing & More Testing
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Duct Sealing
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Aeroseal

178



Ventilation Units
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Constant Airflow Regulators
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Duct Insulation

181

• Good

• Bad



Questions?
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Project Commissioning

183



Commissioning

184

• Commissioning

• (ASHRAE Guideline 1) the process of ensuring that systems are designed, installed, functionally tested, and 
capable of being operated and maintained to perform in conformity with the design intent. In this guideline, 
commissioning begins with planning and includes design, construction, start-up, acceptance and training, and 
can be applied throughout the life of the building.

• Retrofit Commissioning 

• Commissioning of systems or subsystems that have been part of a retrofit.

• Retro-commissioning 

• Commissioning of existing building systems. 

• Recommissioning 

• The process of maintenance checks and functional performance testing throughout the life of the building to 
ensure performance is maintained after initial commissioning testing is completed.

• Ongoing/Continuous Commissioning

• Monitoring equipment operation and/or energy consumption continuously in order to find and correct problems 
immediately as they arise



Commissioning
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• Benefits

• Bridge the link between design and operation

• Operational savings

• Tenant comfort

• Get what you paid for

• Some owners more interested than others



Commissioning
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Owner’s Project Requirements 

(Current Facility Requirements) X X* X

Basis of Design X X* X X

Commissioning Plan X X X X X X

Design Review

Ensure 

Design Docs 

call for Cx X* X

Ensure 

Design Docs 

call for Cx

Ensure Design 

Docs call for Cx

Ensure 

Design Docs 

call for Cx

Submittal Review X

Prefunctional Checklists
X X X X

Certificate 

of Readiness

Testing and Balancing Review \ X

Site Inspections X X X X

Functional Tests X X X X X

Systems Manual Review X \ \

Staff training Oversight/Verification X X

Commissioning Report 

X X X X

Prelminary report 

at CO, Final Report 

within specified 

time X

Recommissioning
Warranty 

Walkthrough

*Must include Envelope



Commissioning - General
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• Education early in the project is important

• Clear communication needs to be established

• Buy in of contractor and sub-contractors is vital

• In-house person from the contractor responsible for Cx activities is beneficial



Inspectors/Commissioning Agents
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• Familiarity with specific building types and 
systems

• Serve as an independent and objective 
advocate for the building owner

• Plan and coordinate the commissioning 
activities

• Keep track of issues log items and follow up

• Like anything else, not all are created equal



Cx Benefits
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• Energy savings 10-20% range (Alliance to Save Energy)

• Higher occupant satisfaction

• Improved indoor air quality

• Get what you pay for (again)

• You’re getting all this new stuff, it should work properly!



General
Process 
Overview
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Engineered

Constructed

Started

Automatically Operated

Transitioned to Trained Facilities Staff

Documented



Engineered
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• Key items

• Commissioning statement on the drawings

• Equipment efficiencies

• Domestic hot water set points

• Equipment sizing

• Daylight zones and sensors



Engineered (Continued)
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• Cx agent can help facilitate a more in depth review

• Owner’s Project Requirements (OPR) Meeting 

• Sequence of operation discussions

• Cx specification sections

• Suggest energy saving alternatives

• Coordinated and consistent layouts



Engineered Constructed (Submittals)
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• Cx agent involvement in submittal 
reviews

• Does submittal match drawings 
or is it a substitution?

• Is design intent being satisfied?



Inspections & Testing 
Start
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• Kickoff meeting with construction 
team at the job site

• List of items for inspection and 
timelines

• Open communication for 
scheduling and issues



Constructed Operated
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• Cx agent involvement in 
Operation Staff Training

• Training is conducted by the 
installing contractor 

• The CxA verifies and adds 
information related to optimizing 
performance or recommissioning



HVAC
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• Are boiler controls properly programmed 
and operating as intended?

• Are balancing valves installed?

• Do thermostats have proper 
programmable capabilities where 
applicable?

• Do ventilation systems provide the 
intended CFM flow rates?

• Has testing & balancing been performed 
for air and water systems?

• Does equipment location allow access 
for maintenance?



Domestic Hot Water
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• Are pipes and valves properly insulated?

• Is hot water being stored at an appropriate 
temperature?

• Is hot water being delivered at an appropriate 
temperature?

• Mixing valve working correctly?

• Are pumps operating as intended and the 
correct size?

• Are any flow controls properly set up?



Lighting
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• Are occupant sensor 
controls located and 
aimed properly?

• Are occupancy vs. 
vacancy controls installed 
in the correct locations?

• Are time-switched lighting 
controls properly 
programmed?

• Are daylight responsive 
controls working?



Common Issues – Communication 
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Architect

Engineer 

Construction 
Manager 

Owner 
Cx Authority

Envelope 
Consultant

Controls 
Contractor

Balancing 
Contractor

Mechanical 
Contractor 

Plumbing 
Contractor 

Electrical 
Contractor 

Lighting  
Consultant



Change Orders & Lessons Learned
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Lessons learned from past projects
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• Glazing on site

• Aeroseal too early

• Final air flow rates & TAB

• Demand Controlled Ventilation (DCV) getting properly set up

• Product changes & substitutions

• Pipe insulation sizes

• VRF tags, wiring, and thermostats

• Non-adjustable Constant Airflow Regular (CAR) dampers

• Hot water piping to toilet



Glazing On Site
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Aeroseal Too Early
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Final Air Flow Rates & TAB
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DCV Set Up
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• Demand Controlled Ventilation (DCV) getting properly set up



Product Changes and Substitutions
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Pipe Insulation Sizes
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• http://www.pi-piper.com/



VRF Tags, Wiring, and Thermostats
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Non-Adjustable CAR Dampers
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Hot Water Piping to Toilet
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Lessons learned from past projects
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• Scenarios like these are not ideal

• However, use them to learn how to do things better on future projects



Questions?
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Trainings
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Providing Passive House training for General 
Contractor, site supers and sub-consultants
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• Certified Passive House Tradesperson written into specs (potentially)
• https://passiv.de/en/03_certification/05_certified-

tradesperson/05_certified-tradesperson.htm

• Other trainings can vary from 1 hour to full in depth sessions

• Key take-aways are the basics of PH and the understanding of how 
it directly impacts each respective trade





Formal Class
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Construction Trailer Trainings
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Construction Trailer Trainings
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Construction Trailer Trainings
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Training for Contractors
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Review project specific details

Think ‘how doe this impact me.’  Typically 2 sessions:  One 
architectural, one MEP



Training for Contractors
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Not enough to say ‘follow spec’

Need to include training so everyone understands the project 
goals and specific roles & responsibilities



QA/QC
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Envelope testing 
strategies during 

construction for large 
buildings

Mock-ups Final testing



Envelope testing strategies during construction for 
large buildings
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• Window mockup testing

• Interim guarded blower door testing, if feasible

• Interim whole building test if schedule and sequencing allows

• Envelope compartmentalization and window testing

• Unique component testing

• Whole building blower door test 



Mock-ups
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Mock-ups
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Final testing 
& planning
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Take our survey:

PollEv.com/swa335



Join Us for More Trainings!
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• Module 6: Deep Energy Retrofits: Strategies for Gut Rehab or Full 
Occupancy Retrofits

• Module 7: Beyond Hydrofluorocarbons (HFCs): Refrigerant 
Management in Design, Construction, and Operations

• Module 8: Construction Manager/Subcontractor/Tradesperson 
Training: Classroom and Field Training

Register here: https://www.newpaltz.edu/sustainability/view-programs-and-
progress/zero-net-carbon-training/workshop-schedule-registration--details/



Steven Winter Associates, Inc. 

307 7th Ave., New York, NY 10001

www.swinter.com

Contact Us
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Michael O’Donnell, Senior Building 
Systems Consultant | CEM, BPI 
MFBA 

modonnell@swinter.com 

212.564.5800 x1360



Resources
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• High Performance Walls Guide - http://www.swinter.com/wp-
content/uploads/High-Performance-Walls-2019-reformatted.pdf

• https://www1.eere.energy.gov/buildings/publications/pdfs/rsf/performance_
based_how_to_guide.pdf

• https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs

• http://www.nycsca.org/design/design-standards

• https://www.swinter.com/party-walls/how-to-talk-windows-with-a-passive-
house-nerd/


