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AlA Quality Assurance

The Building Commissioning Association is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this program will be reported to
AlIA/CES for AIA members. Certificates of the Completion for both AIA members and non-AlA members are

available upon request.
This program is registered with 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 of 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.



Course Description

* This session introduces Building Enclosure Commissioning (BECx) as a structured process for improving the
design, construction, and long-term performance of building enclosures. Intended for owners, architects,
construction managers, and contractors, the course explains how BECx integrates into typical project delivery
process to enhance building quality and performance outcomes.

* Presenters will outline the phases of the BECx process, key objectives and milestones, and the roles and
responsibilities of the BECx Provider (BECxP) and project team members. The session also covers types of
documentation, reviews, and verification activities, helping participants understand what to expect when
working with a BECx provider. The presentation follows the BECx process chronologically, from Pre-Design,
through Design, Bidding and Construction Phase, to Occupancy and Operations Phase. There are ten
interactive questions that test the audience’s knowledge on the process.

* The presentation places BECx in context with current industry practices, energy codes, and sustainability
certification programs, while maintaining a focus on coordination, quality assurance, and measured
performance outcomes for both new construction and renovation projects.



Learning Objectives

1. Describe the phases of the Building Enclosure Commissioning (BECx) process and the typical tasks performed
during design, construction, and closeout.

2. ldentify the roles and responsibilities of the BECx Provider in relation to the owner, design team, contractor,
and third-party testing agencies.

3. Recognize common building enclosure performance requirements, applicable test standards, and associated
risk areas, and understand how BECx verification and testing activities address these risks during construction.

4. Describe the documentation and verification tools used in BECx, including issue logs, construction checklists,
testing records, and construction-phase observations support coordination, quality assurance, and overall project

integrity.



About the Presenter

John Wagner, AIA, BECxP, CxA+BE is a Senior Building Enclosure Consultant
and leader of the Building Enclosure Performance team at Baumann

Consulting.

He is a licensed architect (IL, MI, NC) with 10+ years of experience delivering
sustainable, resilient buildings. Bridging his career in architectural practice in
Charlotte, Boston and the Midwest into building enclosure specialization and
sustainable consulting, he provides expertise in building enclosure
performance, decarbonization strategy, and energy code compliance, and
commissioning for new construction, adaptive reuse, and historic preservation

projects across the US.

John earned a Bachelor of Architecture from Virginia Tech and a Master of

Architecture from Harvard GSD.
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BECx Overview

e Building Enclosure Commissioning (BECx) is a process ensures the exterior enclosure system’s
performance is consistent with Owner’s Project Requirements and design specifications. Through
design review, construction observation, mock-up and field testing, and documentation of the
process, the building enclosure commissioning process provides enhanced quality assurance
towards fulfillment of project goals for energy, durability, and occupant comfort, throughout the

lifecycle of the building.



BECx Overview

A structured quality-assurance process to improve building performance and reliability.

* Reducing risk of insufficient performance, errors in installation, and premature failures in service.

* Ensuring building envelope is designed to meet project requirements, and, increasingly, code
compliance requirements.

» Verifying detailing + continuity of thermal, air, and moisture control layers.

* Complements conventional Building Commissioning, which is typically focused on mechanical,
electrical, plumbing, and fire/life-safety systems.



BECx: Routine Scope of BECx Provider

The BECx Provider (BECxP) is responsible for facilitating this
process by:

1. Reviewing design documents for envelope continuity
and constructability.

2.  Advising on code, standard, and project-specific
enclosure requirements.

3. Developing and maintaining the commissioning plan,
including testing criteria.

. . .y . A Y
4. Coordinating documentation and monitoring compliance -\ A

with air/water barrier, insulation, and fenestration
intent.

5. Providing observation and reporting during construction
to verify that enclosure work aligns with design intent
and commissioning plan.

6. Compiling Commissioning report of design and
construction verification activities.
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BECx: Non-Typical Scope of BECx Provider

The BECx Provider (BECxP) is not typically responsible for:
1. Functional performance testing in lab mock-ups or on-site

2. Test scheduling or coordination driven by contractor
sequencing

3. Design-assist, authorship of details, or preparation of
design alternatives/substitutions

4. Product specifications, procurement, or material selection

5. Construction means, methods, safety, or supervision of
trades

6. Quality control duties belonging to the contractor (the
BECxP verifies, not manages)

7. Stamping/sealing documents, producing repair designs, or
certifying compliance

8. Warranty enforcement, long-term monitoring, or
post-occupancy maintenance duties

2025 BCxA
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Stages of Building Enclosure Commissioning

Pre-Design

Design Phase

Bidding and Negotiation
- Construction

Occupancy and Warranty

2025
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Stages of Building Enclosure Commissioning
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PRE-DESIGN

Define

DESIGN
PHASE

Review

BIDDING AND
NEGOTIATION

Conform

CONSTRUCTION

Verify

COMPREHENSIVE PROCESS PER ASTM 2947

BCxA

OCCUPANCY
AND WARRANTY

Report
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Stages of Building Enclosure Commissioning

2025

PRE-DESIGN

Define

DESIGN
PHASE

Review

BIDDING AND
NEGOTIATION

Conform

CONSTRUCTION

Verify

FOCUSED PROCESS PER LEEDv4.1/v5
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Roles and Responsibilities

Architect

= Designing efficient
enclosure systems

= Thoughfully consider

design and submittal
comments

Owner

+ Engage and support BECx
process at all phases

+ Define operational
maintenance goals, budget

01 ,, 02

Contractor

Include testing and building
enclosure milestones

Set up schedule to
sequence work comrectly
and catch issues early

Align on performance goals
Support BECx on reviews and
testing plans

Issue resolution and constructability
gaps

Support of commissioning activities
Open, timely communication
regarding scope, schedule, testing
documentation

Ensure work is code compliant

Participate in on-site
walkthroughs

Ensure clear and consistent
communication of design intent
in drawings

Review submittals/RFls

Qualified expert in enclosure design,
construction, performance
Independent third party or part of
Owner's team (with independent
judgment)
Manages and executes BECx

es, and projec

17



Roles and Responsibilities: Owner/Owner’s Rep

Provide clear, documented expectations for building
performance and operations

Support and empower the commissioning team
throughout the process

Reinforce the commissioning agent’s authority to
identify issues and the project team’s responsibility
to resolve them

Stay actively engaged to maintain momentum and
ensure timely issue resolution

Ensure participation from design teams, consultants,
and operations/maintenance staff for training,
demos, and acceptance activities

2025 BCxA
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Roles and Responsibilities: O&M Staff

* Participation focuses only on enclosure-specific
performance, documentation, and long-term
maintainability

* Provide design-phase input to the OPR on enclosure
access, inspection, durability, and maintenance needs

* |dentified recipients of enclosure-related turnover
documentation

* Observe enclosure-related construction testing to
understand intended performance and maintenance
considerations

e Support final closeout by receiving enclosure
performance criteria, as-built details, product data,
warranties, and maintenance intervals

* Ensure continuity of enclosure performance into
occupancy—without expanding BECx to include systems,
controls, or non-enclosure training

2025 BCxA



Roles and Responsibilities: BECxP

e Design Phase

Engaged as an independent third-party representing
owner’s interests

Defines enclosure performance expectations in OPR

Reviews enclosure design documents and provides
written comments

e Construction Phase

Performs enclosure-focused site observations,
submittal reviews, and testing

Documents deficiencies and verifies corrective
actions

Reviews enclosure closeout documents (warranties,
maintenance data, etc.)

* Post-Construction

2025

Conducts deferred testing and final verification as
needed

Supports transition to operations
BCxA
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Roles and Responsibilities: Construction Manager

2025

Coordinate and participate in BECx meetings, site
visits, testing, and follow-up on action items

Gather and provide enclosure-related submittals
to the BECxP

Witness selected enclosure performance tests
and compile test documentation

Support BECxP in organizing and documenting
training for O&M staff and occupants

Collect all commissioning documentation
(as-builts, test reports, O&M manuals,
warranties, product data)

Coordinate deferred and post-occupancy testing
and ensure closure of BECx issues

BCxA
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Roles and Responsibilities: General Contractor

2025

Establish clear, documented expectations for
building performance and operation and ensure
qguality control

Support the commissioning team in carrying out
its scope

Reinforce the commissioning agent’s role in
identifying issues and the project team’s
responsibility to resolve them

Stay actively engaged to maintain momentum
and support timely issue resolution

Ensure participation from the design team,
consultants, and operations staff

Make operations and maintenance staff available
for training, demonstrations, and system
acceptance

BCxA
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Roles and Responsibilities: Design Professionals

* Includes architect, enclosure consultant, structural
engineer, and specialty subconsultants

* Develop construction documents to meet enclosure
performance objectives in the OPR and document the
BOD

* Ensure enclosure requirements are clearly shown in
drawings and specifications (100% CDs / IFC set)

* Respond to BECxP review comments and incorporate
commissioning requirements into documents

* Collaborate with the project team to resolve enclosure-
related issues during design and construction

* During construction, assist with evaluating field
conditions, submittals, and corrective actions related to
BECx findings

* On complex projects, may review testing procedures and
attend selected enclosure performance tests

2025 BCxA



Roles and Responsibilities: Subcontractor

* Establish clear, documented expectations for
building performance and operation

e Support the commissioning team in carrying out its
scope

* Reinforce the commissioning agent’s role in
identifying issues and the project team’s
responsibility to resolve them

* Stay actively engaged to maintain momentum and
support timely issue resolution

e Ensure participation from the design team,
consultants, and operations staff

* Make operations and maintenance staff available
for training, demonstrations, and system
acceptance

2025 BCxA






BECx Pre-Desigh Phase: Goals

* Establish BECx scope, roles, and communication
protocols at project kickoff

* |dentify performance objectives and risk drivers
influencing enclosure design, durability, and long-term
serviceability

* Develop and document Owner’s Project Requirements
(OPR) for the building enclosure

* Prepare preliminary Building Enclosure Commissioning
(BECx) Plan outlining process, deliverables, and
verification strategies

2025 BCxA
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Owner’s Project Requirements (OPR)

Owner’s Project Requirements
* Functional requirements
* Performance criteria

e Sustainability goals

* Budget and schedule constraints I Scrvice Center
. . LEED BD+C v4.0 Operations and

* Operational expectations Maintenance

* Maintenance philosophy R e

* Risk tolerance R

2025 BCxA
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BECx Desigh Phase: Goals

* Define continuous air, water, thermal, and vapor control
strategies

* |dentify and resolve high-risk interfaces and transitions
* Coordinate enclosure systems across disciplines

* Integrate constructability, sequencing, and testability into
the design

* Develop performance criteria and field verification
requirements

* Incorporate enclosure commissioning requirements into the
construction documents



Basis of Design

Basis of Design

* |t defines the intended enclosure performance.

* |t identifies the systems and assemblies
selected to meet the OPR.

* It describes key design assumptions, strategies,
and performance targets.

* |t establishes the measurable criteria against
which the enclosure will be verified during
commissioning.

2025 BCxA

SCHEMATIC DESIGN NARRATIVE

OVERVIEW

The fallowing summarizes the schematic design for the
Project. This narrative is provided for budgeting purpases, and for adjusting design scope moving into
the Design Documentatian phase of the ct, The overall goal is lo prc
busd, orward into design development and con: ction docume

This report was developed with input from several stakeholders at the service center as well as
leadarship from various departments. This has allowed the design team to devslop a schematic design
o h at the site as well as priorilize advantageous
udes re { existing intemnal departmental

the work culture of

1 betler refhe
Major drivers for this effort include

Modemizing aging existing infrastructure and faciliies

Improve inefficiencies of process flows with existing layout

Opportunity to update the facility to meet LEED & design standards
Enhance overall service center security and acoass

WM

These major initiatives are all existing needs at the sendce center.

service center s lacated at the
The existing facility is organized around several main programmatic elements, The
1 the Iraditional office workstation ar
@ main malerials slorage building. This area of the
facility housas the n ahousa, delivery dock, Gas Sarvice shop and the Sub Matro shop_ To the
immediate east, is the indoor automotive parking and loading area. East of that is the automaotive
repair and welding bays.

&, Work craw loc

ain wal

On the exterior the building is surraunded by a series of covered vehicle parking bays, fuel yard,
saparate employes and visitor parking areas and the pole storage yard. Pole storage is at a lower
section of the site on the east sdge of the property. The eastern boundary has a rail line and the
southern ec the property abuts an adjacent private busingss. The pole storage yard is cumently
working well for the craws

Ninimal sile improvements have baen propased, no existing building ufiliies or site easements will be
affected by the proposed design.

The averall candition of the axisting facility is ge and the hi-impact nature of
the wark being perfermed. The following sectia vide a high level overview of the exisi

canditions and provide narative supplemant to the schematic design drawings
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BECx Specification

BECx Specification

* The project specification section that defines
* the scope,
* responsibilities,
* testing requirements,
* documentation,

2025

verification procedures for Building Enclosure ,
Commissioning (BECx) throughout design and
construction. ;

BCxA
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SECTION 01 9119
BUILDING ENCLOSURE COMISSIONING

PART 1 - GENERAL ...
10 WORK INCLUDES oo s s

12 RELATED WORK
13 SUMMARY

I T e

15 COORDINATIONS.. ..o, TR — SR — e
16 COMISSICIMING FROCESS oo

17 COMMESSIONING TEAM .....oo..rvoeeecsssismsresssmsioms
18  OWNERRESPONSIBILITIES.
19 ARCHITECT/ENGINEERS |AE) RESPOMSIBILITIES..

110 GEMERAL CONTRACTOR'S RESPONSIBILITIES (OF “PRIME CONTRACTOR

111 5UB CONTRACTOR'S RESPONSIBILITIES ..ooocovcacis

11

113 FUNCTIOMAL PERFORMANCE TESTING [IN-SITUJ ...
PART 2 — PRODUCTS (NOT USED)
PART B EREEUTION ..o oot s s s msr s st oo

| IF APPLICABLE] ...

BUILDING ENCLOSURE COORDINATION DOCUMENTS .o.o.o.ooovreosoremssmsnimssmssssss s ssesios

31 MEETINGS .oocoonc

3,2 ONSITE TESTING
E 81 RS —

EORT L QENIRAL
1.1 WORK INCLUDES

A, Base Bid
1. General Contractor

& Assign representatives with expertise and autharity t act on its behalf and shall schedule them to partici-
pate i and perform commissioning process activities.

b, Provide field quality control testing and Inspections en exterlar enclosure constrisction {including filling
out cammissianing checklists) and submit reports to the Commissicning Agent.

c. Participate in testing/inspection procedures meetings.

d. Direct sppropriate subtontractors to corect deficiences as interpreted by the Commissioning Agent, De-
signar, and DWNER,

e During construction, maintain as built redline drawings for all drawings.

1. Coordinate with manulacturers to determine specific requirements to maintain the validity of the warran-

ty

g Provide ingut for firal o to the C: Agent.

h. Submit oeration and maintenance data for systems, subsystems, and 101 the C;
Agent.

L Participate in malatenance orientation, tralning, and Inspectian.
. Compiste paper ar ehectronic construction checkists as work is compéeted and provide t the Cxd on a
weekly basis.

sreie 1 BUILDING ENCLOSURE COMISSIONING
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Independent Design Reviews (IDR)

ndependent Design Reviews (IDR)

Perform comprehensive enclosure design
review and resolve performance gaps

<

Analyze system interfaces and continuity of
control layers

Validate specifications against OPR and
enclosure performance criteria

Finalize BECx Plan and scope of verification
activities

Develop and integrate BECx specification into
contract documents

Update OPR and document alignment in the
Envelope BOD

2025 BCxA
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BECx Bidding & Negotiation Phase: Goals

e Support owner during procurement and bidder
i n q u i r i eS F(:r.:s: II Fees for the services outlined herein shall be as follows

Linit Unit Cost ($) Quantiiv_ Total ($)

 Review enclosure-related addenda and
proposed substitutions

per visit LR30 B £6,800

« Confirm inclusion of BECx requirements in R
contract documents '

£2,550

* Advise on value engineering impacts to TN e wn 1w
enclosure performance

e roumd S1.850 9 Sla,650

ASTM E 1186 - Air Leakage Detection

« Update/refine the BECx Plan to reflect final e
contract Scope 25 Locations) - TPO Roofing ' ' o

ASTM D 43541 - Adh 1 Test ved

- £251 51,5
Insulation and TPO per pull ! " 1,500
Infrared Thermal Imaging Review per Visit 54,250 1 54250

Free-Standing Mock-Up (Not to Exceed 200
S FL

1
ASTM E783, ELT0S and D454 per day 53,250 S350

Crand Total 63450
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BECx Bidding & Negotiation Phase: Goals

e Limited to ASTM 2947 BECx supports
* Not a requirement of LEED v4/v5

2025 BCxA
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BECx Construction Phase: Goals

* Verify compliance of building enclosure
systems with design intent and OPR

* Confirm installation quality and performance of
envelope components

 |dentify and resolve deficiencies affecting
durability, water/air control, and thermal
performance

* Document and track issues, corrective actions,
and final acceptance

e Support coordination between contractors,
designers, and commissioning team

* Perform/observe functional performance tests

2025 BCxA 37



Revised BECx Plan

Issue Revised Cx Plan

* Building Enclosure Commissioning Program

* Goals and Objectives

* Test Equipment

* Roles and Responsibilities
* Commissioning Process

* Commissioning Activities
* Pre-design Phase
* Design Phase
e Construction Phase
* Warranty Phase
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Submittal Review

* Verify Submittal Consistency with:
* BECx-related equipment
* OPR, BOD, design drawings.
* Specification

* Provides Recommendations:
* to AOR / EOR consideration
* Not reviewed for approval
* Recommendation path only

* Meetings as requested

2025
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Equipment in Scope

Project-Specific Equipment Divisions in BECx Scope

/

Functional Performance Testing Field Mock-up
Functional Performance Testing Field Installed

07 2726 Fluid-Applied Membrane Air Barriers
075423 TPO Roofing

07 4213.23 Metal Composite Material Wall Panels
08 4523 Fiberglass Sandwich Panel Wall System
08 4113 Aluminum-Framed Entrances and Storefronts
07 1416 Cold Fluid-Applied waterproofing
079200 Joint Sealants

08 1113 Hollow Metal Doors (exterior doors only)
08 3323 Overhead Coiling Doors

08 3600 Sectional Overhead Doors

08 4229.23 Sliding Automatic Entrances

019119 - Building Enclosure Commissioning Requirements

T~

Field Inspection Requirements

07 2726 Fluid-Applied Membrane Air Batrriers

07 4213.23 Metal Composite Material Wall Panels
07 4619 Preformed Steel Siding

075423 TPO Roofing

07 6200 Sheet Metal Flashing and Trim

07 7233 Vegetated Roof Systems

07 8413 Penetration Firestopping

07 8446 Fire-resistive joint systems

07 9500 Expansion Joint Control System

08 1113 Hollow Metal Doors (exterior doors only)
08 3113 Access Doors and Frames

08 4229.23 Sliding Automatic Entrances
087100 Door Hardware

088726 Bird Control Film



BECx Construction Phase

Test Summary Matrix

Project: BAUMANN

Appendix C: Building Enclosure Commissioning |Project Number: CONSULTING
Test Summary Matrix Date of lssuance:

Print Date: - - —
Rovision: ROO
Onsite
Equipment Test Name Test Type Test Description Quantity T round LWL
quip P P y pel by Mockup
Baumann
T " s
07 21 00 Thermal insulation ASTM C1153In Infrared i F Test Infrared Imaging wo sets after com of roof or waif assembites, with a um 18" F GC- per 014000 8D 1 1 2
between ¢ irterior and exterior air.

100 linear feet of joints and trasitions including =il, jamb, header and intermediate of

07 42 13 Metal Wall Panels AAMA 501.2 Water Spray Test Performance Test Hese Test ! a il | COwiner- per 0742 13 TBD 1 1 1 3
at least two moduies of the panel system,

07 42 13 Metal Wall Panels ASTM E1105 Water Penetration Test Perlormance Test Spray Rack Test Minimum one test per metal panel type. Owner- per0742 13 TED 1 1 2
07 42 13 Metal Wall Panels ASTM E783 Air Leakage Volume Test Performance Test Chamber Test Minirum ene test per metal panel type. GC- par 01 4000 TBD 1 1 2
(7 54 23 Thermoplastic-Polylefin (TPO} Roofing ASTM D4541-95 Adhesion Test Perlormandce Test Pull-Cff Adhesion Test | Building Wrap Only) Minimum three locations per barrier type and interface. GC- per 01 40 00 TBD 1 1 1 3
07 54 23 Thermoplastic-Polylefin (TPO) Roofing ASTM E1186 Qualitative Air-Leakage Test Performance Test Bubble Test Two sets of 25 locations. GC- per 01 40 00 TED 1 1 2

Parforrm ten tests for the first 1000 feet of joint length for each kind of sealant and joint
0792 00 Joint Sealants ASTM C1193, Appendix X1 - Method A Performance Test Hand Pull Test substrate, Perform one fest for each 1000 feet of joint length thereafter o one fest per GC- per 01 4000 TED * * * = * * *

each floor per elevation.

08 44 13 Glazed Aluminum Wall Assemblies ASTM E1105 Water Penetration Test Perlormance Test Spray Rack Test Minimum ane test per curtain wall type. GC- per01 4000 TED 1 1 2
08 44 13 Glazed Alurninum Wall Assemblies ASTM E783 Air Leakage Volume Test Performance Test Chamber Test Minimum ane test per curtain wall type. GC- per 01 40 00 TED 1 1 2

200l feet of joints and trasitions including sill, jamb, head d intermediate of
08 44 13 Glazed Aluminum Wall Assemblies AAMA 501.2 Water Spray Test Performance Test Hose Test inear feet of jaints and trasitinns incliding i, jam erandintErmESatE ot owner - per 08 44 13 8D 1 1 1 3

atleast two modutes of the panel system.
ASTM C1401 Destructive Test Method A, . : -

08 44 13 Glazed Aluminum Wall Assemblies “Hand Pull Tab {Destructive]," Appendix X2. Performance Test Hand Pull Tab Minimuim six araas on each building fagade. Quwirer - per 08 44 13 TBD 12 12 24

Onsite

2025 BCxA 41



BECx Construction Phase

DastsTgmpioer round)

iIE BAUMANN

Appandiy C: Bulbding Enclesure Commissioning [Pt Rumber
Test Summary Matrix

Tirtate arrod oF Conuliut 1hen and Tesl Guastises

Ll M Lo ] 1

afllH C1183 10 vequent e nlieed Eviluition iy e T G- par (11 45 0 THD i 1 ]

3 Meiad Wl Panais A BT Water Speay Teas Performance Tex Ty e vy o 07T 1 O 1 1 1 ]

0747 13 Mertal Wall Panets ASTMIELEDS Water Penetration Teat Perfonmands Tesl Chwersi - e 07 ol 13 B0 1 1 ]
07 2 13 Mt ASTHETED Ak Lewiiage Yolems Test Ferfommancs Test Conminer Tesd T (N S [ T (T Ty G pear 011 4 03 THO 1 1 z

(7 Sl 3 Thesmoploni -F ASTH Dol - AdSgpon Text Performancs Fewl Pl -OAT Ao Tens | Buslcing Wiap Only e - e 00 sD 1 1 1 |
7 54 3 Thssopiiritie - Potylefin (TP0) Rooteg 5TH L1186 Qualiutier Abt-Lediage Test Perfoamans Fest Basbiar Tirit T Sty of 39 doscabionns G- pr 01 43 00 TBD 1 1 2
7 63 06 ok Sealamy ABTM G HRL Appandin X1 - Bt el i Ferformancs Ter g Pl Best G- v 0 43 03 D . . . . ® g =

P s e e
wed Akrminam Wisll Ainembie ASTH [ 1504 Water Penatration Toat Performiands Bedt Sorany Rk Melirwrum o et par par 0] 43 00 TBD 1 H a
5 Celuped b £ AETH ETET kbt Lowiagn Veslarron To-t Performanee Test [+ 20 Ilrmr i e WA P4 LWL prde] e [ T D 1 i 3
o 1 MAMAL S Waser Speay Teas Tertornane e Tesl il e Chversay - e (o 13 B0 1 1 y 3

[STM CLaD L Daserunivg Tost Mrihad &,

£! Performance Bes Hursd Pull Tt Mttt Al Avidc oF ScCh Susiding Lagade Chwereie’ - piat O i 1.3 B0 L 12 24

08 ik 13 CRanid Adurirar
Wt Pull Vahy | Devariactivg |, dpgenain X3,

Timateames of Comviruction and Tev Quantiisy

2025 BCxA 42



BECx Construction Phase

Test Summary Matrix
* Facilitates Conformance

Project:
Appendix C: Building Enclosure Commissioning  |Project Number: CONSULTING
Test Summary Matrix Date of lssuance:
print Date: IS
Revision: R0

Onsite
Verlfication
by Hockup
Baumann

Equipment TestName TestType Test Description Quantity per round Responsible Party

Two sets after compledion f ot or wall assemblies, with a minimum 18 ° F

72100 Performance Test Intrared Imaging GC-pes 014000 8D 1 1 2

of) jam
07 4218 Metal Wl Panels. AAMA501.2 Water Spray Test Performance Test Hose Test Owner - per 0742 13 8D 1 1 1 3

- atleast two modules of the panel system,
EX p e Ct at I O n S 074213 Metal Wall Panels. ASTM E1108 Water Penetration Test Perlommance Test Spray Rack Test Minimurm one test per metal panel typs. Qumer - per 0742 13 D 1 1 2

074213 Metal Wall Panels ASTM E783 Aif Leakage Volume Test Perfomance Test Chamber Test Minimum one tost per metal pan type. 6C-per 014000 8D 1 1 2
07 5423 Thermoplastic-Polylefin (1P0) Roofing ASTH D4541-95 Adnesion Test Perlomance Test Pull-Off Adhesion Test (Building Wiap Only) i G- par 014000 D 1 1 1 3
. 075473 e Test Perfomance Test Bubble Test Tivo sets of 25 locations 6E-pes 014000 8D 1 1 2
Irlggers GC to SCI ledUIe test per: tests for the first
079200 Joint Sealants ASTM G193, Appendix X1 - Method A Performance Test Hana Pul Test substrate. auh 1000 feet GC-per 014000 D * + B . . + .
eachfioor per

L] . . L] - -
. .
p r O J e ct e I Ve ry 08 44 13 Glazod Aluminum Wal Assemblies ASTM E783 Air Leakage Volum Tast Performance Test Ghamber Test Minimur one test per curtain wall type. 6C-per 014000 8D i 1 2

44 13 Glazed Aluminum Wall Assembli AAMA 501.2 Water Spray Test Perlormance Test Hose Test hwner -, 44 13 TED 1 1 1
o8 2 Alominum Woll Assembies 5012 Water Spray Test fose Test atlnaet two ok of th psnel s stem, Ouner-per 06 4413 3

ASTM C1401 Destructive Test Method A,
o s rfoman a si e - 8D
0844 13 Glazed Aluminum Well Assembilies o Pl T (Destroctve ppendint2. Perfommance Test Hand Pull Tab Miimum i araas on each buiging fagade. Owner-per 084413 12 12 2

Perform

e Test-TorAL [T
Onsite Timetrame of Construction and Test Quantities

* Testing timeline that distributes
tests throughout different
stages of construction (10%,

0%, 50%, 70%, 100%

2025 BCxA 43



BECx Construction Phase

Construction Checklists
 (Digitally Distributed via Online Platform)

* Subs to complete Construction Checklists during
equipment installation

* Most checklists require 2+ subs to complete
(e.g. Window Installer/Enclosure Assembly
Contractor)

* Contractors can also use their own checklists IF
provided to BECx team for review prior to
equipment installation, otherwise, BECxP’s
checklists are required

* No testing until checklists complete

PFC - Building Enclosure - Joint Sealants

Lines 32

PRE-CONSTRUCTION QUALITY CONTROL TEST PREREQUISITES

1

2

Exterior Wall Contractor to submit to Manufacturer size and quantity of required substrate materials for testing

Confirm that all relevant substrates including, but not limited to, finished aluminum, GFRC, metal panels, vision glass,
spandrel glass, gaskets, glazing accessories, as well as any other material which will contact the weather seals/structural
silicone sealant either during installation or normal wall movements, are included for testing

Substitute actual job substrate materials in lieu of standard test materials,
Confirm tests will use same sealant types on the project, including color, and approximate joint size and configurations
Will the project be using previously conducted testing or project specific testing?

Testing will not be required if certified tested reports using project specific materials can be furnished by Manufacturer.
Reports to be dated within 2 years from the date the document is submitted.

PRE-CONSTRUCTION QUALITY CONTROL TEST

Verify completion of Sealant Adhesion Testing per ASTM C 794

Verify completion of Sealant Compatibility Testing per ASTM C 1087

Verify completion of Sealant Stain/Migration Testing per ASTM C 1248

Verify testing of sealant effects on Laminated Glass per ASTM C 1248

Verify sealant testing on Weather Barriers - Sealant Adhesion Testing per ASTM C 794
Verify sealant testing on Weather Barriers - Sealant Compatibility Testing per ASTM C 1087

Verify Structural Silicone Quality Control Test

DRE_COKNSTRLICTION AOLIALITY COMTDAL_TEQT NOCLIMERTATIOR



BECx Construction Phase

On-site Test Verification

* Field testing conducted during construction to
confirm that installed building enclosure
components meet specified performance
criteria, with documented results used to
validate compliance and identify deficiencies
requiring corrective action.

2025

BCxA
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BECx Construction Phase

Issues Log (Digitally Distributed)

* [ssues logged and Tracked on digital
Commissioning Management platform

* Owner/AOR/EOR/Contractor responses

* Will serve as a parallel punch-list prior to
project closeout

2025 BCxA

Design Issues
23 Issues sorted by status

Select All | Deselect All

ous | Page 1 of 1 | Next »
OPEN
DR-2-2 EZ1

The notes, legends, symbols and abbreviations indicates labs having daylight sensors which couldn't be
located in the lighting plan. Please clarify the location of the daylight sensors in the lighting plan.

Design Review 2

While developing a equipment list and functional performance test scripts for all systems in scope for commissioning
Baumann consulting performed a design review of IFC, base building drawings, scope of work. design report and
specifications. Existing Base Building Drawings: Mechanical: J437-000-M_aAs Built pdf

Comments (T Files (]

DR-2-8  [EZEd

The tag name for LTWS and LTWR are inconsistent with the flow direction shown in detail drawing for
Variable Velume Venturi Valve w/ Remote Reheat Coil (Wet Labs). Recommend updating the same.

Design Review 2

VWhile developing a equipment list and functional performance test scripts for all systems in scope for commissioning,
Baumann consulting performed a design review of IFC, base building drawings, scope of work, design report and
specifications. Existing Base Building Drawings: Mechanical: J437-000-M_As-Built pdf...

Comments (7 Files ¢

DRz7 EZE1

The tag name for remote reheat coil shown in ductwork plan is inconsistent with the one provided in
mechanical schedule. Recommend providing consistent tag names.

(Erpor ] [ Emai

Show | 50 | per page

Actions ~ Watch

o

» Michael Brinkman
Electrical Engineer,
snnonDezign

ASSET
DISCIPLINE Lighting
DRAWING J437-123-W-E001
DUE DATE &/11/2021

SUBMITTAL NO. Issue for Construction
CREATED BY Hardik Miyani
IDENTIFIED ON  7/28/2021 11:46 PM

View Details

Actions ~ Watch

ASSIGNED TO Andrew Koffke
Mechanicsl Engineer,
CannonDesign

ASSET RHC
DISCIPLINE Mechanical

DRAWING J437-123-W-MG01
DUE DATE §/11/2021

SUBMITTAL NO. lssue for Consfruction
CREATED BY Hardik Miyani
IDENTIFIED ON 7/28/2021 11:31 PM

View Details

Actions - Watch

) TO Andrew Koffke
Mechanicsl Enginaer,
CannonDezign

46




BECx Construction Phase

Digital Real-Time Tracking

 Modern BECx (and Cx) are facilitated by real-
time tracking through online dashboards.

* Provide in-the-field access to Owners, T oo
Architects, Contractors, Subcontractors and @ 0
BECxP to monitor the status of issues and e
report on corrective actions.

 Recommended that your RFP solicit firms that
use any of the numerous digital platforms
available.

2025 BCxA 47



Occupancy &
Warranty Phase



BECx Occupancy & Warranty Phase: Goals

. o .
| K A
; i (! | (| * /"J
\ \ 0 N [
/ 5 i, i

* 10 Month Warranty Site Walk

e Verification of Performance

* Issues Identification and Reporting

2025 BCxA



BECXx Process
Recap



Stages of Building Enclosure Commissioning

2025

PRE-DESIGN

Define

DESIGN
PHASE

Review

BIDDING AND
NEGOTIATION

Conform

BCxA

CONSTRUCTION

Verify

OCCUPANCY
AND WARRANTY

Report

51



03 — BECXx

Testing Scope



BECx Building Elements in Scope

Including but not limited to:

Below-Grade Waterproofing Systems
Above-Grade Water Control Systems

Air Barrier Systems

Thermal Control Systems
Exterior Wall Cladding Systems
Roofing Assemblies

Roof-to-Wall and Parapet Transitions

© N O U B WwWwDNPRE

Fenestration and Door Interfaces

2025 BCxA



Big Three: Air, Water,

Thermal Testing



BECx Building Elements in Scope

ASSEMB

2025 BCxA
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Air Leakage Testing

AIR LEAKAGE =
ST |

4v

ASTM E783

2025 BCxA




Water Leakage Testing

AAMA 501.1

2025

501.2

o)
=
1
, \ E

57
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Thermal Testing

Cen'545 °F
Max 63.8

2025

Cen 57.9
Max 104.8

°F

. .
A g Cen 37.6
Max 52.9
Min  <-22.0

L | S e o
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BECx How to Specify Tests?

ASTM 2813-12

Standard Practice of Building Enclosure
Commissioning

* Includes routine tests for different performance
characteristics:
e Air Infiltration
* Water Penetration
e Thermal Performance and Condensation Resistance
* Durability and Appearance

* Tests are typically performed

2025 BCxA

iy E2813 - 12
TABLE A2.1  Contirued
Lab Erharced Fundameriial
Fropert Starelard Titke systom |5 i i
opary Dosignason i Sy ol Mockup | In-Gila Fakd [| Pkl Mockug | In-Gilu Fekl
Tessling Tasing” Tusting Tsling Tesling
ASTM EZ245 [ Test Method for Laboratory Measurerment of Air- oL
e Transmission Loss of Buldng Parifiions
lnd Elements Uising Sound Injensity
AMSIS1EE (Mt for Datammination of Wsartion Lo of oF) (0F) [aF) [0F)
[Cutroor Mase Bamers
AMSIS1ZE0 R | Farformance Critann, Desion oL
|Apquirerments, and Gurslnes for Schoos
i
AT o BETM E2510 [Tast Mathod for Datemmiing Alr Fiow Thiogh he | GL
Face and Sues ol Exterior Wndows, Curtzin
[Wialis, and Do Under Specified Presaue Difle-
fences Acmss the Specimen
nirpakpge  [ASTMESES  [Tast Malhod far Detanmiving ihe Fabe of Air Leak- L
532 Through Exterics Windcws, Curtsin Wals [
s Dors Undar Specified Pressuns Difersoces
8 ross e Specimen
ASTM ETTS [Tt Muthod for Determining Air Leskage Feabs by - [
Fan Prassunzaton 11
ASTM E 1827 [Toet Mathods for Detnmining Aitighiness of - IF)
Eulidings Uising an Orltica Blowsr Door {1
ASTI ETE"  [Tast Mathad Tor Fisld Maasaament of Sir Lass- - - - -
e el (29s Through inslaled Extenos Windows and (x4 1x 1x 11
Dows
[05THI E783 [ Tast Method for Fisid Moaswement of ir Lagi - - - -
[ [ Through instaled Exteror Windows and (1) (2} 11 {1,
Doors
ASTM E1186  [Practics lor Air Lessage Sie Delection in Bulding {OF) - F) -
Erwalopes and Air Bamiar Systems 11 e
Air peemapancs (ASTM E2178  [Test Mathad for A Pameance of Bulding Mater- oL
ASTM EZST [Tt Muthod for Determiving Air Leskage of Ar aL
Barmier AsseThikes
Therma Perkrmance ard Conderaatcn Hessancs
Tondergalien [AAMA 500 [Vikriiry Tos Maned G Thiemg Toangmilliens | O o [3] [3] ar,
mstace land Condensalion Aesistarce of Windows, Doos [ (M)
e Gilared Wl Sectons
Insulzton 05Tl 1953 [Fraction for Locasion of Wot insulation in Aooling - -
Systerra Laing deansd Iraging (TR 1%
Temperature  (A4la 5015 [Test Mathod for Thermal Gycing of Exteriar Wals | GL 10F) 5]
i [
caloulationast
Thonral porfir- [CAMCGSE  |Maewl for Thanrographic Analyss of Buiding el
marce 149-GPIMP  [Erwalcpes
Insulaton ASTM C1060  [Praction tor Trarmogeastic: |nssction of Inada- 10F) 1aF)
[ton Instalations in Emvelops Cavties of Frame
Bukings
Dow poimol (05T EST6  [Tost Muthod fur FrostDiow Point of Sesled insu () aF) 1aF) 1aF)
1L aling Giuss Uitk in e Vericsl Postion
Hoat Loss ANEASHRAAE [appication of Infraned Sensing Dovices 1o the As- {0F) R 1R 1aF)
101 sneaman| of Buiking Heal Less Chancistics
U fatar HFRC 100 Frocedure tor Cebermining Faneswation Froduct at
U-Factan
ASTM EZid  |Praclice tor Detormining fhe Efects of Tempera- oL
tirn Cysling on Fanasiaion Products
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BECx How to Specify Tests?

2025

LEEDvV5

Requires project to fulfill basic air leakage, water penetration and thermal testing

PATH 2. ENHANCED COMMISSIONING FOR BUILDING ENCLOSURE (1 POINT)

Comply with all tasks and deliverables referenced with ASTM E2947-21a, "Standard Guide for Building Enclosure
Commissioning," except Sections 7.2.4 and 7.4.3.

Comply with the following field-testing requirements:

« Building air leakage testing per ASTM E783, ASTM E779, ASTM E1186, or ASTM E3138.
« Water penetration testing per ASTM E1105 or AAMA 501.2.

« Infrared imaging per ASTM C1153 or ASTM C1060.

During occupancy, review the training materials to confirm that they meet the training requirements provided in the building

enclosure commissioning (BECx) plan or specification, and confirm that the training occurred.

BCxA
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BECx How to Specify Tests?

* |ECC & ASHRAE

* Requires project to fulfill basic air leakage, water penetration and thermal testing

* Requires projects to fulfill basic air leakage testing

C402.6.2 Air leakage compliance.

and below-grade building thermal envelope.

Exceptions:

0O/ & e

Air leakage of the building thermal envelope shall be tested by an approved third party in accordance with Section C402.6.2.1. The measured
air leakage shall not be greater than 0.35 cubic feet per minute per square foot (1.8 L/s x mz} of the building thermal envelope area at a
pressure differential of 0.3 inch water gauge (75 Pa) with the calculated building thermal envelope surface area being the sum of the above-

2025

1. Where the measured air leakage rate is greater than 0.35 cfm/fi? (1.8 L/s x m?) but is not greater than 0.45 cfm/ft% (2.3 L/s =
mz}. the approved third party shall perform a diagnostic evaluation using a smoke tracer or infrared imaging. The evaluation shall be
conducted while the building is pressurized or depressurized along with a visual inspection of the air barrier in accordance with ASTM
E1186. All identified leaks shall be sealed where such sealing can be made without damaging existing building components. A report
specifying the corrective actions taken to seal leaks shall be deemed to establish compliance with the requirements of this section
where submitted to the code official and the
building
owner. Where the measured air leakage rate is greater than 0.45 cfm/ft? (2.3 L/s x m?), corrective actions must be made to the
building and an additional test completed for which the results are 0.45 cfm/ft2 (2.3 L/s x m2) or less.

2. Buildings in Climate Zone 2B.

3. Buildings larger than 25,000 square feet (2323 mz) floor area in Climate Zones 0 through 4, other than Group | and R
occupancies, that comply with Section C402.6.2.3.

4. As an alternative, buildings or portions of buildings containing Group I-1 and R-2 occupancies shall be permitted to be tested by
an approved third party in accordance with Section C402.6.2.2. The reported air leakage of the building thermal envelope shall not be
greater than 0.27 cfm/ft? (1.4 L/s x m?) of the testing unit enclosure area at a pressure differential of 0.2 inch water gauge (50 Pa).

BCxA
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BECx Code Considerations

e Air Barrier Verification is a code requirement under 2024 IECC where whole building
pressurization testing is not pursued

BECx for jurisdictions such as Chicago Energy Transformation Code and Washington District of
Columbia Energy Conservation Code also satisfies LEED requirements.
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BECx Key Takeaways

* Plan Early — Define BECx scope and performance
goals.

* Review Design — Check assemblies, details, and
specs.

* Document — Set testing and verification
requirements.

* QOversee Construction — Monitor installation
against design.

* Test & Verify — Confirm air, water, and thermal
performance.

* Resolve Issues — Correct deficiencies before
occupancy.

* Report — Summarize verified performance for
authorities.

2025



BECx Key Takeaways

* BECx is a quality assurance process that helps improve quality, durability and performance of
buildings

* The process engages Owners, Architects, Contractors, Subcontractors and a BECx Provider in a
comprehensive quality assurance process from Pre-Design to Warranty & Occupation.

* BECx typical tests verify air tightness, water leakage, and thermal performance.

* Digital tools integrate into the process to provide real-time dashboards of the status of building
construction.



Questions?

John Wagner AlA, BECxP, CxA+BE
baumann-us.com
312-719-1323 CONSULTING

BAUMANN



mailto:j.wagner@baumann-us.com
mailto:j.wagner@baumann-us.com
mailto:j.wagner@baumann-us.com
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