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What is Building Enclosure 
Commissioning?



“The process by which the design and constructed 
performance of building enclosure materials, 
components assemblies and systems are validated to 
meet defined objectives and requirements of the 
project, as established by the Owner.”

NIBS Guideline 3-2012



How?



1. 
Compare the Design and Construction to:
• Owner’s Project Requirements

• Basis of Design



2. 
Compare the Design and Construction to:
• Control heat, air and vapor flow

• Control water penetration

• Control light and solar radiation



3. 
Compare the Design and Construction to:• Monitor and Inspect Construction



4. 
Compare the Design and Construction to:• Test and Verify Installed Assemblies



Timeline of Recent 
Standards Development



Why Now?



2005
ASHRAE Guideline 0, The Commissioning Process

2006
NIBS Guideline 3, Exterior Enclosure Technical Requirements 

for the Commissioning Process

2012
ASTM E2813, Standard Practice for Building Enclosure 

Commissioning (BECx)

2012
ASTM/NIBS Memorandum of Agreement on Building 

Enclosure Commissioning 



2012
NIBS Guideline - 3, Building Enclosure Commissioning Process

2013
ASHRAE Standard 202, The Commissioning Process for 

Buildings and Systems (Joins ASHRAE GL-0)

2014
ASTM Standard Guide for Building Enclosure Commissioning 

(Replaces NIBS GL-3)

2015-Present
ASTM/NIBS BECx Certification and Training Program



Proposed ASTM E2813

Identifies mandatory tests 
for commissioning projects

Identifies mandatory tests for 
commissioning projects

• Fundamental

• Enhanced

Note that lab testing is not 
required but may be 
beneficial based upon project 
and wall component types



Proposed ASTM E2813



Proposed  ASTM E2813



Mandatory BECx Tests

501.2 (Nozzle Test ) 
Minimum 3 Times 
During Construction

Infrared Roof Scan

Flood Testing of 
Horizontal Waterproofing

Air and Water Infiltration 
Testing of Opaque Walls

Air and Water Infiltration 
Testing of Windows 
(Chamber)

Sealant Inspection 
Testing



Mandatory Enhanced BECx Tests

Air Barrier Leak 
Testing

Whole Building Air Test

Dynamic Fan Testing



Why Building Enclosure 
Commissioning?



Air Leakage 
Accounts For:

• 40% of a building’s energy 
consumption (DOE)

• 43% of heat loss (NIST)

• 26% of cooling loss (NIST)



LEED Version 4:

• BECx 2 points

• References ASHRAE Guidelines 0, 1.1 and 
NIBS Guideline 3

• Tasks: all fundamental tasks, plus (partial 
list):

• Review contractor submittals

• Review building operations 10 months 
after substantial completions

• Develop an ongoing commissioning 
plan



State and Municipal Requirements

New York 
City

California GOA DCAM MSBA

USACE Oregon Montana Washington NY State 
Bldg Code

North 
Carolina



Building Enclosure Commissioning Helps 
to Avoid Common Problems in Building 
Construction 

Water intrusion

Indoor air quality 
issues

Mold growth

Air infiltration (energy 
loss and occupant 
discomfort)

Improves balancing 
of HVAC equipment



Key Causes of Enclosure 
Failure



20th Century 
Building 
Enclosures:

• Simple building materials
• Limited layers
• Trained workforce



Today’s Building 
Enclosures:

• Complex, new building materials
• Multiple layers/configurations
• Limited designer/contractor 

experience



Reliance on a single water barrier (i.e. sealants)



New untested building materials



Complex geometries



Repetitiveness of problem details



Repetitiveness of problem details



Lack of technical understanding of 
moisture intrusion mechanisms



Lack of modeling / review / testing / startup



Lack of coordinated details between 
construction trades

Insert curtain wall shop drawing



Workmanship



The Building Enclosure Commissioning Process

Predesign Design Pre-
construction

Construction Post-
Occupancy

Bidding/
procurement



Pre-Design Phase Services

Assist in creation 
of Owner’s Basis 
of Design

Review prime 
architect’s early 
schematic designs

Identify options for 
enclosure systems



Wall System Peer Review (BOD)



Wall System Peer Review (BOD)



Design Phase Services

Develop 
Commissioning 
Specifications

Peer Review DDs
and CDS

Testing Matrix and 
Commissioning Plan

Standardize approach 
to design development



Design Requirements

Combinations of 
building enclosure 
components are 
numerous

Building enclosures 
must perform as a 
system with all joints, 
junctures, and 
penetrations detailed

Design specifications 
must be clear and 
coordinated with 
drawings

All components must 
work in conjunction 
with adjoining 
assemblies



Project Time Line

Conception Completion

High

Low

Schematic
Design

Construction 
Documents

Shop 
Drawings

ConstructionPre-Design

Importance of Design Phase Review



Typical Review Table



Design Considerations



Design Considerations



Constructability Concerns



Level of Detail



Level of Detail



Procurement Phase Services

Review and assist with 
the evaluation of 
enclosure related 
subcontractor bids

Attend a Pre-Bid 
Conference to review the 
BECx specification with 
prospective bidders

Assist with the 
development of addenda

Review and assist with 
the evaluation of 
enclosure related
bidder RFIs 



BE Sub-Bid Evaluations

Substitutions and “Value 
Engineering” Options

Scheduling, Phasing, and 
Coordination of Trades

Quality Assurance (QA) 
and Quality Control (QC) 
Programs

Qualifications and 
Exclusions



Pre-Construction Phase Services

Implementation of the 
BECx Plan

Mock-Up Review and 
Testing

Update Testing Matrix 
and Commissioning 
Plan

Conduct Enclosure 
coordination meetings

Review Shop Drawings 
and Submittals

Review Construction 
Sequencing and 
Scheduling



BE Component Coordination Meeting

Review “by others”

Review and coordinate 
shop drawing details at 
which various enclosure 
components interface 

Members include 
architect, owner, 
BECxA, CM/GC, and sub 
trades 

Review construction 
sequencing and 
scheduling



BE Component Coordination Meeting



BE Component Coordination Meeting



BE Component Coordination Meeting

BE Component Coordination Meeting



Shop Drawing Review



Curtain Wall Shop Drawing Review



Curtain Wall Shop Drawing Review



Curtain Wall Shop Drawing Review



Curtain Wall Shop Drawing Review



Roofing Shop Drawing Review



Roofing Shop Drawing Review



Roofing Shop Drawing Review



Roofing Shop Drawing Review



Mock-Up 

To be built by on-
site trades

Full-scale laboratory 
testing

To include as many 
typical details as 
possible

To be tested for 
compliance with 
established standards

Access for modifications 
to address potential 
problems

Troubleshoot 
potential problems

Establishes standard of 
care for trades



On-Site Mock-Up



Off-Site Mock-Up



Construction Phase Services

Finalize commissioning 
plan based on results 
of mock-up testing

Verify and document 
field QA/QC 
programs

Integration of RFIs and 
change orders to the 
Commissioning Plan

Provision and follow-
up of ongoing 
deficiency lists



Construction Administration

Attend periodic 
progress meetings to 
discuss enclosure 
construction issues 

Document applicable 
comments/discussions

Address detail 
modifications due to 
construction changes

Review and verify ongoing 
compilations of as-built 
drawings and conditions 
to be used for future 
updates and corrections



Construction Monitoring

Perform periodic on-
site observations of 
contractor’s work

Attend job-site meetings 
while critical enclosure 
components are being 
installed

Summarize observations, 
concerns, and 
recommendations in a 
written report

Witness and verify field 
tests and field data 
reports

Review unique interface 
conditions to verify that 
they meet the design 
intent

Confirm that defective 
conditions are 
rectified



System Punch List Inspections



System Punch List Plan



System Punch List Elevation



Deficiency Photo Log



Deficiency Tracking Log



Deficiency Tracking Log



Acceptance Phase

Testing

Review as-built 
drawings (building 
enclosure)

Final walk through 
punch list

Final report



Testing

Smoke tests, tracer 
gas (qualitative)

Chamber tests 
(quantitative)

Spray nozzle, spray 
rack leak tests

Infra-red (after 
enclosure complete or 
with temp. heat)



ASTM E 1186, Standard Practice for Air Leakage 
Detection in Building Enclosures and Air Barrier Systems



ASTM E 1186-03, Standard Practices for Air Leakage Site 
Detection in Building Enclosures and Air Barrier Systems



ASTM E 1186, Standard Practice for Air Leakage 
Detection in Building Enclosures and Air Barrier Systems



ASTM D 4541 Standard Test Method for Pull-Off 
Strength of Coatings – Portable Adhesion Testing



ASTM C 1193, Standard Guide for Use of Joint Sealants, 
Method A, Field Applied Sealant Joint Hand Pull Tab



ASTM C 1153, Standard Practice for Location of 
Wet Insulation in Roofing Using Infrared Imaging



ASTM E 779, Standard Test Method for Determining 
Air Leakage Rate by Fan Pressurization



ASTM C 1060, Standard Practice for Thermographic 
Inspection of Insulation Installations in enclosure 
Cavities of Frame Buildings

Before



ASTM C 1060, Standard Practice for Thermographic 
Inspection of Insulation Installations in enclosure 
Cavities of Frame Buildings

After



Post Commissioning

Maintenance Staff 
Training

10 month walk-through
Warranty / seasonal 
evaluation

Review performance 
with owner / user

Lessons Learned

Post-Occupancy 
Commissioning



Typical Design/ 
Construction Issues



Constructability Concerns



Thermal Bridging Issues



Avoid This – Flashing Conflict



Avoid This – Most Common Issue 
(Leakage/Business Interruption)



Three-Dimensional Sketch



Specifications vs. Drawings



Avoid This – Poor Workmanship



Avoid This – Poor Specification



Atypical Details



Construction Photo



Design Detail



Design Detail



As-Built Detail



Final Installation Photo



Building Enclosure Consulting Services 

Gateway Community College, New Haven, CT



Building Enclosure Commissioning Services 

The Jackson Laboratory for Genomic Medicine



Boston University

Building Enclosure Commissioning Services 



Building enclosure Commissioning Services
Division of Fisheries and Wildlife, 
Westborough, MA

Building enclosure Commissioning Services
Massachusetts College of Liberal Arts, 
North Adams, MA

Building enclosure Commissioning Services
Boston University, Boston, MA

Building for the Future

Brigham's & Women’s Hospital, Boston, MA

Building enclosure Commissioning

Bridgewater State College, Bridgewater, MA

Westwood Fire Station
Medfield Public Safety

Multiple Projects

Building Enclosure Commissioning Services 



Harvard University

Multiple Building Enclosure Commissioning Projects 

 Gateway Community College,

New Haven, CT

 Western CT State University, Danbury, CT

 Jackson Laboratory, Farmington CT

 Boston University 

 Emmanuel College, Boston, MA

 Harvard University 

 Dartmouth College, Hanover, NH

 University of Vermont

 Baltimore Convention Center Hotel, Baltimore, 

MD

 Institute of Contemporary Art, Boston, MA

 UF-607 Innovation Hub Phase II, Gainesville, FL

 UF-323A Chemistry/Chemical Biology Building, 
Gainesville, FL

 UF-Weimer Hall, Gainesville, FL

 UF-603 CRC Expansion & Renovation, Gainesville, FL

 UF-590 VMTH Clinical Simulation Lab Addition, 
Gainesville, FL

 UF-212 Newell Hall Renovation, Gainesville, FL

 UF-UAA-34 Student Life Building, Gainesville, FL

 FIU Student Academic Support Center, Miami, FL

 Y.E. Smith Elementary School, Orlando, FL

 UF Data Center East Campus, Gainesville, FL

 Orange County Public Schools, Orlando, FL

 NC A&T University Student Center, Greensboro, NC

 FSU Student Center Renovations & Additions, 
Fayetteville, NC

 Fayetteville State University-Renaissance Hall Student 
Housing, Fayetteville, NC

 Fayetteville State University-New Science & Tech 
Building, Fayetteville, NC

 Duke University West Campus K-4 Residence Hall, 
Durham, NC



ThankYou! 


