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Defining Enclosure Commissioning

Designation: E2813 - 12

v following the designation indscates the year of

1A

bece i parentheses indicmes the year of Last reapy

Building Enclosure Commissioning (BECx) is a process that begins with the establishment of the

1d endeavors (o ensure that the exterior enclosure and those

nmental separation within a building or structure meet or exceed

1ental understanding of the most current
¢ 3 1s recommended for optimal use and

meTERNATIONAL
Standard Practice for
Building Enclosure Commissioning’
nder the frved designation 2813
e Came of revision, the year
ndicates an oditonal change since
INTRODUCTION
Owner's Project Requirements (OPR)
elements intended o provide envir
the expectations of the Owner as defined in the OPR. A fund
published edition of ASHRAE Guideline 0 and NIBS Guidel
application of this practice
1. Scope

1.1 This practice is intended 10 serve as a concise, authori
tative, and technically sound practice for Building Enclosure
Commissioning (BECx) that establishes two levels of BECx
Fundamental and Enhanced (refer also to Section 4)

1.2 The BECx process as defined in this practice includes
the following phases and sub-phases

1.2.1 Pre-design
1.2.2 Design,

1.2.2.1 Schematic Design,

1.2.2.2 Design Development

1.2.2.3 Construction Documentation,

1.2.3 Pre-Construction,”

1.2.4 Construction, and

1.2.5 Occupancy and Operations

1.3 This practice includes a mandatory OPR Development

Guidchine (Anncx Al) and requires the development of an OPR
for both Fundamental and Enhanced BECx that addresses
minimum, the performance attributes and metrics included in

Annex Al of this practice

1.4 This practice includes mandatory BECx Perfo
Testing Requirements (Annex A2) approved for usc with this
pracuce o evaluate the performance and durability of encle
systems, and assemblies

ance

sure materials, components

tion of ASTM Comemittee EDS on Perfor
F06 S5 on

This practice

! respomsibily of Subcommitics

2 Published March

budes BECs activities that occur
§ m ASHRAL
tm Phass

ruction Phase which i

beln + 3 sb-phase under the “Con

Copyight © ASTM Intervationst 100 Basr Hasbor Dr PO box C-700 Wast Consharoaten, 7

Copynght by ASTM Il 21:51 EDT 2012
Ihmnlode dpmied by

Aichnel Thoeman | A

2l sighis seservedds, Mon Ape 209

I Tenting bnc) pursuant b

1.5 This practicc mandates independent, third-party design
peer review during the Design Phase of both Fundamental and
Enhanced BECx

1.6 This practice r nizes that the OPR for
enclosure and environmental separation
exceed the bascline requirements of applicable building codes
and standards and provides guidance for the development of an
OPR based on the following attributes as defined in Annex Al

externior

performance may

of this practice
1.6.1

1.6.2 Environment.

1.6.3 Safety,

1.6.4 Secunty,
1.6.5 Durab
1.6.6 Sustai ility, and
1.6.7 Operation
1.7 The terms “building enclosure™ and “enclosure™ as they

appear in this refer collectively 1o all materials

mponents d assemblies intended 1o provide

Energy.

practice

< systems,

ion between interior and

shelter and environmemtal sepa
exterior, or between two or more environmentally distinct
intenior spaces in a building or structure

1.8 This practice establishes that the Building Enclosure
Commussioning “Agent” or “Authority” (BECxA) refers spe
cifically to the individual or firm rctained by the Owner
and be in responsible charge of the BECx
process, including individual members and technical special-
ists that may comprisc the BECx tcam (scc 4.2).

1.9 The role and responsibilitics of the BECxA as defined
by this practice arc not intended to supersede or otherwise
cally for the
i construction of a building

develop, man,

replace the contractual obligations reserved spec
partics responsible for the design

or structure, nor the duties that may otherwise be assigned 1o

those parties by applicable regulatory or statutory law

et Apreetond Mo Tuther seprodct oo stheesfed

Valued Quality. Deliverad.

Definition: Process that verifies enclosure
performance against the Owner’s Project
Requirements (OPR) and Basis of Design
BOD)

« BECx standards:
ASTM E2813

— CSAZ320
— ASHRAE 202
— VDI 6055

ormalization of the fagcade consulting
ractice
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Whole Building Commissioning
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[ Electrical ]

Whole Building
Commissioning

Building
Enclosure
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BECXx - Sub Disciplines

Thermal

Structural
Systems

Solar |
Safety Glazing '
Roofing

Product Testing
Materials

Insulating Glass
Fire

Intertek

Valued Quality. Delivered.

Field Testing
Acoustics

Blast

Engineering
Durability
Building Sciences
Calibration

Code Compliance
Mock-up

IAQ
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ADIECC 2013
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Section 502.4- Air Leakage

502.4.1 Air Barriers- The building thermal envelope shall be
constructed with a continuous air barrier to control air
leakage into and out of conditioned space.

502.4.1.2.1 Materials- Individual materials to have an air
ermeability not to exceed 0.2L/s.m2 at 75 Pa

502.4.1.2.3 Building Test - The completed the building shall
he tested and the air leakage rate of the building envelope

shall not exceed 2.0 Lfs/m2 at 75 Pa (7.2 m3/hr @ 75 Pa) :
10x Leakier

than U.S. and
Canadian
Standards

502.4.5.2 Outdoor Intakes & Exhausts- to have class A
motorized dampers with maximum leakage of 5.1L/s/m3
@1250 Pa Exception: Gravity dampers with leakage rate of
34L/s/m3 at 1250 Pa when intake or exhaust doesn’t

exceed 300 cfm.

502.4.8 Recessing Lighting- to have a maximum air leakage
rate of 0.944 L/s at 75 Pa

Credit — Department of Municipal Affairs

6 www.intertek.com



Material Air Leakage - ASTM E 2178
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ADIECC 2013
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Section 502.4- Air Leakage

502.4.1 Air Barriers- The building thermal envelope shall be
constructed with a continuous air barrier to control air
leakage into and out of conditioned space.

502.4.1.2.1 Materials- Individual materials to have an air

permeability not to exceed 0.2L/s.m2 at 75 Pa

P No assembly
502.4.1.2.3 Building Test - The completed the buildin requirements

he tested and the air leakage rate of the building envelope
shall not exceed 2.0 Lfs/m2 at 75 Pa (7.2 m3/hr @ 75 Pa)

502.4.5.2 Outdoor Intakes & Exhausts- to have class A
motorized dampers with maximum leakage of 5.1L/s/m3
@1250 Pa Exception: Gravity dampers with leakage rate of

34L/s/m3 at 1250 Pa when intake or exhaust doesn’t
exceed 300 cfm.

502.4.8 Recessing Lighting- to have a maximum air leakage
rate of 0.944 L/s at 75 Pa

Credit — Department of Municipal Affairs

8 www.intertek.com



Assembly Air Leakage - ASTM E 2357
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Post Applied Brick Ties
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ADIECC 2013
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Section 502.4- Air Leakage

502.4.1 Air Barriers- The building thermal envelope shall be
constructed with a continuous air barrier to control air
leakage into and out of conditioned space.

502.4.1.2.1 Materials- Individual materials to have an air
permeability not to exceed 0.2L/s.m2 at 75 Pa

502.4.1.2.3 Building Test - The completed the building shall
he tested and the air leakage rate of the building envelope

shall not exceed 2.0 Lfs/m2 at 75 Pa (7.2 m3/hr @ 75 Pa)

Same as U.S.
and Canadian
Standards

502.4.5.2 Outdoor Intakes & Exhausts- to have class A
motorized dampers with maximum leakage of 5.1L/s/m3
@1250 Pa Exception: Gravity dampers with leakage rate of

34L/s/m3 at 1250 Pa when intake or exhaust doesn’t
exceed 300 cfm.

502.4.8 Recessing Lighting- to have a maximum air leakage
rate of 0.944 L/s at 75 Pa

Credit — Department of Municipal Affairs

10 www.intertek.com
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Whole Building Air Leakage-ASTM E 779 GEE3
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Estidama Pearl Building Rating System

1%

The Pearl Rating System for Estidama
Emirate of Abu Dhabi

Shastlladn sl lhgl julse |
ABU DHABI URBAN PLANNING COUNCIL ol

estidama

TEL +971 2 409 6000
FAX +971 2 443 2903
Abu Dhabi U.A.E.
www. upc ov.ae

12 www.intertek.com



Estidama Pearl Building Rating System
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IDP-4: Building Envelope Verification

nient Jo ensure the buillding envelope meets the design intent and minimizes building
impacts from condensation, water ingress, air infiltration and improper drainage.

Credit
Requirements

Demonstrate that a member of project team involved in the design ofthe building
envelope has performedthe following tasks:

During Design

— A review of the design plans and specifications dunng Detailed Design phase:
During Construction

— Off-zite testing of prototypes for custom-made cladding systems before installation;
— A review of standard product pre-testing certificate for pre-tested systems before
installation; and

— On-site water infiltration and airtightness tests of the buillding envelope to ensure

performance once installed
Credit — Abu Dhabi Urban Planning Council — Estidama — PBRS - PORS

13 www.intertek.com



Estidama Pearl Building Rating System
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IDP-R3: Basic Commissioning

Intent To ensure that the building performs as designed to protect occupant health and
provide comfort and ongoing building efficiency.

RE-2: Cool Building Strategies

Intent To determine the most effective solution to reducing a building’s cooling demand by
incorporating passive design strategies as a priority.

[J Extracts from specifications relating to construction thermal performance
parameters and building envelope air tightness specifications and air testing
methodology (where applicable); and

[0 Roof drawings and specifications confirming all roof areas except those covered by
mechanical plant, shading devices, renewable technologies and designated
vegetated roofs use materials with a SRl > 78.

Credit — Abu Dhabi Urban Planning Council — Estidama — PBRS - PORS

14 www.intertek.com



Program Outline

Valued Quality. Delivered.

= Building Enclosure Commissioning Overview
= BECx Drivers

= BECX Process

= BECx Value
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Why Commissioning?

16

Create durable structures
Save energy

Improve indoor air quality
Prevent leakage

Increase occupant comfort

To deliver a building that works

Intertek
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Material Compatibility S—

~

Clear silicone turns yellow
when exposed to light. White
turns yellow when exposed to
clear!

21
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Material Compatibility A

Example of staining due to leading
edge of asphaltic membrane
touching the sealant.

22 www.intertek.com



Why Commissioning?

23

Create durable structures
Save energy

Improve indoor air quality
Prevent leakage

Increase occupant comfort

To deliver a building that works

Intertek
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Energy Usage and Building Enclosures (Eias
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Solar Heat Gain U-Factor Air Leakaage

= www.intertek.com



Solar Heat Gain
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SHGC
Transmittance
Reflectance
Absorbance
Emittance
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Window-to-Wall Ratio Intertek
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Intertelc

Thermal Discontinuities LR
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UL e
SSe1DSUDC

slass
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Energy Usage vs Air Leakage
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Credit: Journal of Building Enclosure Design Summer 2011 “Improvement of Air Tightness in U.S. Army Buildings” pgs. 11-13
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Orifice Leaks

Valued Quality. Delivered.

5
$
$

e S

29 www.intertek.com



Channel Leaks

Valued Quality. Delivered.

30 www.intertek.com



Flow Leaks
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Diffusion

. \alued Quality. Delivered.

i
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Why Commissioning?

33

Create durable structures
Save energy

Improve indoor air quality
Prevent leakage

Increase occupant comfort

To deliver a building that works

Intertek
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Why Commissioning?

36

Create durable structures
Save energy

Improve indoor air quality
Prevent leakage

Increase occupant comfort

To deliver a building that works

Intertek
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Building Requirements
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~

Buildings are
designed to protect
the inhabitants from
environmental
conditions

37 www.intertek.com
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Why Commissioning?

42

Create durable structures
Save energy

Improve indoor air quality
Prevent leakage

Increase occupant comfort
To deliver a building that works

Intertek
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Shading

Valued Quality. Deliverad.
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Why Commissioning?
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= Create durable structures

= Save energy

= |Improve indoor air quality

* Prevent leakage

= |ncrease occupant comfort

= To deliver a building that works

45 www.intertek.com



Case Study 1 TR

Valued Quality. Deliverad.

Building No. 1

Building No. 2
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Case Study 1

-

| im— |
! l
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1 | — -
& i:i' - % E

-l__,. o

Whole Building Air Tightness Testing

Pos Neg

Building No. 1 (Existing): @ 75 PA=0.70 - 0.90 cfm/ft?
Building No. 2 (New Construction): @ 75 PA=0.34 — 0.35 cfm/ft?

47
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H Bidg No.
1

H Bidg No.
2
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Program Outline
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= Building Enclosure Commissioning Overview
= BECXx Drivers

= BECx Process

= BECx Value
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BECx Process
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* Programming

= Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance

49 www.intertek.com



Develop the Enclosure Specific OPR

50

Building Enclosure Commissioning Selection Guide

Performance |

Functional Performance Testing

Select all options that apply to specific project

Service Life in Years -

Eeyond code minimum fire protection reguired

WYithin 5 miles or BS dBA or higher contour curve of airport

ojo|o

Interior dBA levels less than 45

B

Wyithin 1000 ft of freeway, fire station, sports arena, racetrack

WYithin 3000 ft of active railway, helicopter pad

Schoal, hospital, theater, mixed use residential/commercial

Beyond code minimum energy efficiency desired

Blast, forced entry ar security performance reguired

I}

[

Basic wind speed in excess of 100 mph

Thermal Conditions -

LEED %3 2009 innovation paint for Building Envelope Cx |

Building Pressurization b

Mo time loss facility (e.q. data center)

Tolerance to Water Intrusion ll w |Enter applicable option from drop down box

Enter applicable option from drop down box

Enter applicable option from drop down box

|

Functional performance layers are non-maintainable |

Project Delivery ll -
Project Schedule -

Intererior Bh and clirmat -

Enter applicable option from drop down box

Enter applicable option from drop down box

Enter applicable option from drop down box

Recommended Level of Thermal FPT

No FPT Required

Recommended Level of Acoustical FPT

No FPT Required

Recommended Level of Water FPT

No FPT Required

Recommended Level of Air FPT
Recommended Level of Solar FPT
Additional Miscellaneous Testing {Fire)
Additional Miscellaneous Testing (Blast)
Additional Miscellaneous Testing (Structural)

No FPT Required

No FPT Required

No Additional Testing Required

No Additional Testing Required

No Additional Testing Required

Recommended Level of Commissioning|Basic Commissioning

Intertek

Valued Quality. Delivered.
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Energy Modeling & BECx
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Energy modeling influences design

» Modeling is performed in programing phase

= Used to validate design and evaluation options
= Scope of analysis is beyond MEP

= Traditionally performed by MEP professionals

pu

51 www.intertek.com

GQUEST ENERGY STAR

e
ENERGY STAR




BECx Process
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= Programming

* Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance

52 www.intertek.com



Successful Design

. \Valued Quality. Delivered.

= Achieve environment
separation

= Meet
durability/sustainability |

= Fulfils desired use
= Simple

* Redundant

= Constructible

53 www.intertek.com



Successful Design
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= Achieve environment
separation

] Meet ;—Q LN 1L A4 — g
durability/sustainability e @GN S

= Fulfils desired use
= Simple

* Redundant

= Constructible

54 www.intertek.com



Successful Design

Valued Quality. Delivered.

= Achieve environment
separation

= Meet
durability/sustainability

= Fulfils desired use
= Simple
= Redundant

= Constructible

55
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Successful Design

Valued Quality. Delivered.

= Achieve environment
separation

= Meet
durability/sustainability

= Fulfils desired use
= Simple

* Redundant

= Constructible
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Successful Design

= Achieve environment
separation

= Meet
durability/sustainability

= Fulfils desired use
= Simple

= Redundant

= Constructible

S7

Y
Intertelk.
Gakhaty

Valued Quality. Deliverad.
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Successful Design

= Achieve environment
separation

= Meet
durability/sustainability

= Fulfils desired use
= Simple

= Redundant

= Constructible

58

Y
Intertelk.
Gakhaty
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BECx Process
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= Programming

= Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance
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Design Phase

Valued Quality. Delivered.

= Review design against OPR and BOD

= Perform hygrothermal computer modeling (WUFI| &
Therm)

= Review construction sequencing and scheduling

=  Write BECx and functional performance testing
specifications

= Draft BECx plan

60 www.intertek.com



Design Reviews
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Detailed, Functional Design

Intertek
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Apply continuous sealant fillet

bead at each end of the sil
membrane, from the groove in the
slab back to the perimeter seal of
the window.

Apply sealant along full width sill
from top of sill membrane to the
top of fermination bar

Apply continuous sealant fillet
bead at the mesting of silicona

seal in accordance with
Dur-A-Flex details

membrang 1o epexy pan and file

Apply continuous sealant at
window perimeter and sill
membrane to jamb membrane
|:}|r1'.

Apply sealant fillet bead at

intersaction of wall and sill
membrane h

Apply sealant along full width sill
from top of sill membrane to the
top of termination bar such that

; ain onlo the sheel

Apply sealant in slot.

A
2 "

resistant matal

Apply embed seal under sill
membrane at partition wall.

Apply embed seal along ful
width of sill between sil
membrane and curtain wall sill
starter.

Add backer rod as
needed to provide a
balow in silicone that
accommodates design
mavement -'-ll'ld F]%!fl"llh-i
drainage of sheet.

63
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Hygrothermal Modeling

tion: Madison; cold year;

W/ Dry SPF
1 L
40
n o 30
>10[::Im ] o';' 20 Location A _pe———sx )
750 § 10 /é
]
500 E‘ 0-. | / ,-/
250 & 10" §
0 -20
il 5] Ll il
500
[mm/h] o Location B || "]
/ ™
400 —_—
>100 T \ )\
"E, g S ARy
= |
10 = 300 T \
1 S 200
E \
o
0.1 = 100
0.01 0 - . . " ” x
0.1 2.5 01 1.59 2.5 2.5 1.59
Metal Panel Air Thermax Perm-A-Barrier SPF Air Gyp.
Dens
Cross Section [cm]
64

80

60

~4(

20

Rel. Humidity [%]

Intertek
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BECx Process
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= Programming

= Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance

65 www.intertek.com



re-Construction - Shop Drawing Review

o .-
M5 s5/5 Profiles

laser welded
surface: sutln#

yd

T
/
A=

1
|_,~ S
o
il
™ TT LRI T
r T 1 Bl 1
[N L|I| [
1 ni i
il i I
— — . — — — —— . — o—
L ]
: L]
i
| ]
1
"

07 575 Shests

1.5mm protection sheet
Surfoce: ..

11 EPOM=Sealing Fail
SIA membrane 1.2mm

13 Fare—Insulation
E0mm insulation

01 Alminium Profiles

Tul 4040
™
0B S¢S Profies

L &0x4
welded to Qu

ROOF FLASHING; CM TO
COORDINATE WITH
ROOFING CONTRACTOR

_—

Fi

(6 S/5 Profles
lager weldad
surfoce: beosd blasi

i

T

MP1 claddn

1

05 Stesl Shests

Jmm

Surface: pointed

saaled thight from inside

08.1 S/S bolts, screws and sluds
Screw MSx186 DINTSOOC

08,1 5/5 bolts, screws ond studs

serew MID=30 DINO1Z2
washer M10 DIM125

06 S/5 Profies
Flat 35x20, |=7Smm
milled L—shape
06 5/5 Profses

Flat 2 = I=80mm
+ T—shope

01 sluminiurm Profiles
flansh Bar 30wd

11 EFDM=Sedling Fol
SIKA membrone O.6mm

BV

13.1 Foorm—Insulation
EMSEAL expansion profile 3 inch

L

12,1 Slicone Sealing

36"

AN

66
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Mock-up Structural Testing — ASTM E330

| i
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BECx Process
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= Programming

= Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance
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Thermal Losses
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30/04/2003
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Installation Inspections Intertek.
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Architectural Testing

F'I'IZI_IEIZI Hame: ) Penn Fisker Translalional Reeearsn Cemler Clisnt: |..I'I'.IE|'5-|Z:|-'El' :"E'1FE!|"|'EI'IEI —Ed U'IE-""ELE"H [LUPHE)
Location: Sniadepnia, PA
ATI Project Mo.- 34841.09-115-27 Prasent: 5. Monahan ATI
G._Cwalow s
Reported by: 5. Morahan - Architersural Testing Inc. (AT1) J_Decelice LF Driscoll (LF0)
Reported fo: &_Swalow - UoRS K VWhaen Malional Glass and Metal Co_[MNEMC)

Wegther: Clear-£2°F
OO Sie Tima: 545 28 100 PK

Wiork In Process: Sip aindow glazing Instaliation sl nodhwest comer, snap covers al north sevaton Flald Report Mo.: 4
n6U N ared vapor Danier Nealadon a1 wes, Skeyalion, 40 Toor Sie Vislt Date: — Da&0g
_ouver pan Nashing completed al St Tiaor, nom, east and west elevallans
attention
Iteeme | Cbesrvation: Requirad By- Floor: | Elew.: |Location: Phioto Mo.:
11 [The sedlani applled betwesn the Back &g of the sll si3nzr and the 1 framz |5 adhersd b the window scksr of Mane 3 Worth Column 2-2 IEED
ihe sl frame. Al sealart substrates are to be cleaned ard preparad In zccordance with The manufachrers
recommenged netalaton procedures. MGG removed the s2alant and slicker, prepared T2 s2alant subsraies
and reapplied the sealant prior 0 AT izaving the she
12 [The Joinls between ine back leg and end dam of the metal pan localed below T2 louvers are unssaled & severd C=kieyn 5 horth | Column A5, Adjacent o 1153, 1153,
loeations. AT nodfed LFD that 523lng the [oints of the metal gan s required o propey drain water colleeing n and colurns L-2 and H-2 1121
e pan Wilass
13 [Two fasieners penstraing through Tz metal pan fiashing below the louvers wers unsealed. AT nofified LFD C=kieyn 5 Wasr ot of column E-2 IEEF
that all fastenters through the Nashing are W0 be sealed 36 Indicatad In the shop drasing detall.

Sddilons] Comments:

The above condilons represent discrepandies thal we cbssned In the Instalisd work compansd to constructian documsants, Instaliation Insinuction, shop drawings and good Ingustny pracice. Addiionally, we
nobed condiions that are repairs or sheps 1hat ane repairs or sheps that they Instalers fook In reaction to our abssrvations. This report does not Inciude our opinion reganding the medls of the rameglal efos,
Bul wez woukd e pleasad o proside our opinion or ainer cansuliing serdess upon request. Unkess iz condibon above slates Tial it was repaired durdng our sle st ine condtion remains culsiandng. Cur
rEpecions do mol constiuls 100% Inspecions and Conlractors are responsibie to camy out 100% Inspections of thelr work and comesponalng repairs. Repssl condfions ane Indcative that this Inspacion ks
nol being performed by T2 confraciors
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Quantitative Field Air Testing
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BECx Process

Valued Quality. Delivered.

= Programming

= Pre-Design

= Design

= Pre-Construction

= Construction

= Operations & Maintenance
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Program Outline

Valued Quality. Delivered.

= Building Enclosure Commissioning Overview
= BECXx Drivers

= BECX Process

= BECx Value
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BECx Value Proposition

-Early Project Learning
-Design / Model Reviews
-Minimize Delays
-Tested Mock-ups

-Value Based Service
-Minimize performance Errors
-Verifies Performance
-Focus is on End User Needs

107
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. \Valued Quality. Delivered.

-Process Pays for ltself
-Minimize Change Orders
-Early Failure Identification
-Reduces Risk/Call Backs

www.intertek.com



Questions?

Intertek Locations

108

Intertek

Valued Quality. Delivered.

Contact:

Gilles PC Vandevoorde

gilles.vandevoorde@intertek.com

+971 50 612 1974 (Mobile)

www.intertek.com



