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Field Training & Mockups



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 three office locations:

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

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. 2019
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You will receive the following items 
via email:

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

• 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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Look at air 
leakage 

testing and 
finding air 

leaks

Examine
duct testing 

mockups 
and sealing

Review wall 
mockups for 

building 
envelope 

and windows

Understand
net zero 

carbon goals 
for SUNY



Quick intro of “why 
are we here”

Review hands-on 
demos of air barrier 

application

Review hands-on 
demos of windows 

and insulation

1 2 3

Review hands-on 
demos of duct sealing

Review air leakage 
testing and what it 

can show you

4

10 min break 

~9:30 AM

5 min break 

~11:35 PM
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Overview of Presentation
10 min break 

~10:30 AM
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Why we are here: 
Directive 1B-2
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• 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

11

• 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 8.1: Building Envelope

• Module 8.2: Net Zero Mechanical, Electrical, and Plumbing

• Module 8.3: QA/QC Techniques for Ensuring Success

• Module 8.4: Field Training & Mockups



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



Questions?
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Wall Mockups (Building Envelope)
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Construction Type – Steel Studs 
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• Despite steel studs thermally 
conductive properties, they are still 
used on some high-performance 
buildings 

• Steel studs are a back up wall 
alternative to CMU in large buildings 

• It is possible to reach Passive House 
insulation levels with steel studs



Typical Construction Types – Steel Studs 
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Air Barrier for Brick, Rain Screen, Metal Panel, Etc.
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EIFS System
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Table of Uncommon Tools
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• Wet film thickness gauge

• Counter roller

• Tape application tool

• Plastic taping knife set

• Putty knife

• Caulking spatulas



Table of Uncommon Tools
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Air Barrier Instructions (Joints) – Rain Screen
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Air Barrier Instructions (Field of Wall) – Rain Screen
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Air Barrier Instructions (Joints) Option 1 – EIFS
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Air Barrier Instructions (Joints) Option 2 – EIFS
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Air Barrier Instructions (Field of Wall) – EIFS
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Mockup Schematic
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Window side Blower door fan side



Steel Stud Mockup Walkaround
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Rain Screen Air Barrier Videos
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Exterior Sheathing Seams
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Rough Opening – Joint Treatment
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Rough Opening – Serpentine Inside & Screwheads
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Rough Opening – Serpentine Inside Continued

32



Rough Opening – Serpentine Outside

33



Rough Opening Spread

34



Rough Opening Mil Gauge
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Fluid Applied Air Barrier – 1st Coat
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Fluid Applied Air Barrier – 2nd Coat
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EIFS Air Barrier Videos
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Reinforcing Mesh
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Reinforcing Mesh Outside Corner
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Fill Over Mesh
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Alternative Seam Treatment Option
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Fluid Applied Air Barrier
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Final Views After Curing
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EIFS on CMU – Part 1
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EIFS on CMU – Part 2
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EIFS on CMU – Part 3
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Mockups – In Real Life

48



Mock Ups are Critical
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Windows – Steel Stud
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Windows – Steel Stud
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Do This
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• Follow the manufacturer data sheets

• Reach out to the product reps for help if needed

• Ensure you have the proper tools needed for a 
quality installation

• Ensure someone is checking the air barrier after 
each application to ensure no areas are missed



Questions?
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10 Minute Break
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Wall Mockups 
(Windows, Insulation, Carpentry)
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PH Windows & Doors
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• U-value of glass as low as U-0.088 (R-11)

• U-value of frame 0.15 (R-6.7)

• Installation considerations (typical):

• Thermal bridge free installation: frames covered with insulation (typically)

• Airtightness of the window

• Airtight installation

• Passive House doors, where applicable



PH Windows
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PH Windows
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Install Conditions
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Good Install Bad Install



Window Shop Drawings 
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Window Installation
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Window Air sealing 
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Windows – Taping
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Windows – Mock Ups (AAC & CMU)
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Windows – AAC (511) and balcony doors
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Windows – Existing Buildings
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Exterior Window Backer Rod
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Exterior Window Caulking
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Mineral Wool at Rough Opening Around Window
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Interior Window Taping
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Interior Window Caulking
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Insulation
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Rain Screen
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Insulation Fastener Guidelines

74



Exterior Mineral Wool – Part 1
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Exterior Mineral Wool – Part 2
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Interior Mineral Wool
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Mechanical Penetrations
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• Individual Ventilation



Mechanical Penetrations
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• Individual Ventilation Concerns

• Cramped ERV closets

• Difficulty in properly 
insulating and air sealing 
exterior wall connections

• 2x wall penetrations per 
apartment

• Future maintenance (filter 
changes)



Mechanical Penetrations
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Additional Support - When Needed
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Pipe Penetrations
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Pipe Penetrations
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Do This

84

• Understand window install details and full install 
sequence

• Make sure insulation wraps the frame if called for 
and any insulation between window and rough 
opening is installed

• Test installed windows throughout construction to 
ensure project is on track for whole building BD 
test

• Keep insulation to Grade I quality, exterior and 
interior





Questions?
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10 Minute Break
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Duct Mockups
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Ventilation – Balanced
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• Central ERV • Individual ERVs



Ventilation (211)
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• Central Ventilation

• Swegon Gold RX 35 on main roof 
serving apartment floors

• Swegon Gold RX 5 on mechanical 
mezzanine serving retail, lobby and 
lower amenities

• Demand control ventilation (DCV) 
utilized in exercise space with CO2 
sensors

• DX coil added to ERV supply to help 
with pre-conditioning and 
dehumidification



Ventilation (511)
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Ventilation (511)

91

• Central Ventilation

• Swegon Gold RX50 on main roof 
serving apartment spaces in main 
tower

• 2x Ventacity VS1000 on roof of 
“sliver” building serving apartment 
spaces

• Swegon Gold RX25 in cellar 
serving commercial space and 
lower amenities

• DCV in main amenity spaces tied 
to occupancy sensors



Ventilation
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IF YOU REMEMBER ANYTHING, REMEMBER 

THIS LIST

• Ductwork must be Aerosealed in order to achieve 
balancing and  ALL DUCTWORK SHOULD BE 

INSTALLED

• Constant airflow regulating (CAR) dampers must 
be used at all registers and must be ACCESSIBLE

• Ductwork behind registers must be CLEARLY 
connected to drywall 

• Do not combine AHU and ERV ductwork

• Account for buffer on top of design flowrate in 
energy model

CAR Damper: CAR dampers must be used at all 

registers to achieve proper balancing. Make sure to 

use CAR dampers like the one pictured here, with a set 

screw to adjust the flap.

https://eflowusa.net/product/constant-air-flow-

regulators-3/

Well sealed ductwork to drywall: If ductwork is not 

properly sealed to drywall behind registers, air will 

dump into ceiling or wall cavities, drastically increasing 

total fan power required to achieve proper balancing. 



Ventilation
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Ventilation
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Aeroseal Too Early
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Duct Leakage Testing
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Duct Testing
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Duct Testing – Result (No Seams Sealed)
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Duct Sealing
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Duct Leaks After Sealing - Overview
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Duct Leaks After Sealing – Closer View
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Duct Testing – Result (Seams Sealed, no back 
seam)
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Duct Sealing - Ventilation
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211 West 29th Street

Obstacle 1: Timing of Aeroseal

Obstacle 2: Final balancing

Obstacle 3: Initial design much 

higher than mechanical code 

Obstacle 1: Due to the sequencing of the project, it is very difficult to 

schedule Aeroseal at a time when all riser and branch ductwork has been 

installed. Scheduling of Aeroseal should be coordinated with HVAC 

contractor early in construction.

Obstacle 2: During balancing, the total CFM measured at the unit 

will likely be higher than the design CFM because of leakage in 

ductwork and higher static to overcome tight mechanical rooms. 

To minimize this, sharp turns in ductwork should be reduced when 

possible and extra fan power should be accounted for in energy 

models.

Obstacle 3: The initial ventilation design included rates in 

BOH and amenity spaces that were much higher than 

required by the IMC. This results in unnecessary fan energy 

use.



Aeroseal
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Constant Airflow Regulator
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CAR Dampers
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Heating & Cooling – Duct Sealing
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Duct Sealing & Testing
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• In unit duct testing required by PHIUS



Heating & Cooling - Ductwork
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• The Kingspan KoolDuct System is an 
advanced and innovative pre-insulated 
rectangular HVAC ductwork system, which 
is installed in a single fix.



Ductwork - Sealing
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• Duct work sealing is critical for both heating/cooling and ERV system operations and 
achieving the desired air flows

• PHIUS requires in-unit duct testing of heating and cooling systems



Heating & Cooling – Testing at Rough in or Final
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Do This

112

• Ensure CAR dampers are apart of the design

• Ensure Aeroseal is included in the specs and 
discuss when it needs to take place during the 
construction process

• Provide a duct mockup of in unit heating/cooling 
duct work and ventilation duct work early in the 
project for review

• Commissioning of ventilation systems is crucial to 
proper performance





Questions?
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5 Minute Break
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Air Leakage Testing
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Blower Door Testing
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• Basic Components

• Gauge (manometer)

• Shroud

• Frame

• Fan



Whole Building Blower Door Test
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Air Tightness
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• Requirement:  < 0.6 ACH@50 or 0.08 CFM/SF enclosure (PHIUS large bldgs)

• What does this mean? 

• @50 refers to 50 pascals pressure difference between indoors and out 
during a blower door test, ≈ 20mph wind on all sides of house

• 0.6 ACH50 = 5 times tighter than ENERGY STAR®

• Method A and Method B Testing 

• A: Configures building to operation during the heating and cooling seasons 

• B: Any intentional openings in the building envelope are sealed 



Blower Door – Initial Test
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Blower Door – Initial Test Result
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Blower Door – Searching for Air Leaks 1
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Blower Door – Searching for Air Leaks 2
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Blower Door – Searching for Air Leaks 3
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Walkaround (Seam Sealing Only)
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Blower Door – Test (Seam Sealing Only)
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Final Conditions
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Final Conditions
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Blower Door – Test (Final)
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Test on CMU
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Test on CMU – Unsealed
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Test on CMU – Unsealed Video
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Test on CMU – Unsealed Result
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Test on CMU – After One Coat
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Test on CMU – Sealed Result
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Importance of Interim Testing
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Windows – AAC (211)
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Windows – AAC (211)
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Windows – AAC (211)
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Windows – AAC (511) and balcony doors
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Windows – Testing and More Testing
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Blower Door Test Conditions
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Whole Building Test Logistics and Execution

142

• A great resource is Blower Door Applications Guide: Beyond 
Single Family Residential PDF (Brennan, Clarkin, Nelson, Olson, 
Morin)



Whole Building Test Resources
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• https://www.airbarrier.org/technical-information/whole-building-air-tightness-testing-2/



Questions?
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Product Donations – Thank You!
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Questions & Final Discussion

147



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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• https://www.imiweb.org/masonry-detailing-series-3/masonry-detailing-
series-main-list/

• https://www.airbarrier.org/technical-information/whole-building-air-
tightness-testing-2/


