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Takeaways

 Explain what is building envelope commissioning

 Describe some benefits of building envelope
commissioning

 Point out common areas that are overlooked during
construction

 Describe in detail how to functionally test a buildings

envelope -
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What is Commissioning?

When a building is initially commissioned it undergoes an
intensive quality assurance process that begins during design
and continues through construction, occupancy, and
operations. Commissioning ensures that the new building
operates initially as the owner intended and that building
staff are prepared to operate and maintain its systems and
equipment.

—Lawrence Berkley National Laboratory




Benefits of Commissioning




Building Envelope Commissioning

e United States Army Corps of Engineers (USACE)
e United State Green Building Council (USGBC)
e American Society for Testing and Materials (ASTM)

* [nternational Energy Conservation Code (ICEE)
e Association of Architects (AlA)

* American Society of Heating, Air-Conditioning, and
Refrigeration (ASHRAE)

 National Institute for Building Science (NIBS)




What is the Envelope?

* Building Envelope
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Stages of Envelope Commissioning
* Pre-Design
e Design

e (Construction




Design Review




Design Review
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Design Review
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Design Review
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Design Review
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Design Review
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Design Review
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Design Review
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Design Review
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Design Review
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Desigh Review
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Design Review
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Desigh Review
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Design Review
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Contractor Training

 Envelope Commissioning
e Test plan

* Design review
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Site Visits
e What to look for?

e How to address issues?

* Follow-up




Site Visits
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Site Visits




Site visits
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Site Visits
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Functional Testing

e Building prep
— Seal all “intentional” openings
— Plumbing traps filled
— HVAC shutdown
— Combustion equipment turned off or pilot
— Interior doors open, exterior doors closed
— If ceiling tiles have been dropped, some will need to be removed
— Weather conditions
— Power requirements
— Door Closer




Building Prep
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Building Prep




Functional Testing

e Blower door
e Communication cables

e Pressure tubes

e Power
e Weather




Functional Testing




Functional Testing
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oftware

Depressurization set]

]
!
‘ Temperature, initial indoars b8 -r outdoors 73 -F | .;
i
| Baseling, initial [Ps]  0.69 0.52 1.82 2.55 2.97 2.48 293 3.63 2.94 1.34 0.71 0.48 |
Greatest Initial Baseline 363 o ‘ |T:'me per Baseline Pressure 0. | Gauge E]
2 Building | (" Flow
aLgE pressure (cu mfh)
‘ #1 Induced {primary gauge) pressure [Pa] -50.1 -52.1 -53.9 -57.1 -59.4 -61.7 -64.1 -66.6 -69.1 -71.2 -713.5 -76.4 | 100 ==
‘ #2 Induced pressure variation [%]  4.7% 4. 2% 3.9% 2.2% 0.9% 1.1% 1.4% 1.3% 0.9% 0.9% 1.3% 0.2% | - =]
60 . L |
‘ #3 Induced pressure variation %]  3.8% 5.6% 5.7% 1.2% 0.7% 1.3% 1.7% 2.2% 0.2% 0.0% 0.7% -0.9% | =& 2 =

@ TestFan |2 = |||(v) Open(22) |[Pa] 62.2 64 65.1 68.7 715 74.5 728 79.3 79.5 20 b
50
:I TestFan |3+ ||[(+) Open22) |IPa] 55.6 58.5 60.3 63.2 647 67 67.9 715 7437 =a -
_ 20 =t 25—
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:ITest Fan |2 = |[|[(v) & |Pa] 246 259.5 2744 0 . 0 ol
x | TestFen [1 = [|[(%) A |Pal| 2326 = 2435 | 2522 L
:I_est Fan |1 «|[[(v) Opengz2) |[Pa] 57.8 59.5 61.1 65.3 67.2 68.2 718 735 75.9

| Time per Induced Pressure

‘ Baseling, final [Ps]  0.54 0.68 0.52 0.40 0.82 0.80 0.53

‘ Total Corrected Flow [CFM] - 12670 12950 13160 13520 13770 13950 14350 14570 14800 14910 15310 15510

Temperature, final - indoars 68 - outdoors 73 -F |

‘ Error [%] -0.2% 0.1% 0.1% 0.1% 0.0% -0.5% 0.5% 0.2% 0.0% -0.7% 0.4% -0.1%

jent, C, 1B553 | CFM/Pa" [ B Calculate ] B oy
——— (Pa/s)
nent, n, 0.4880 ‘ CFM referenced to STP at -73 Pa 13050 | ; DD) #
stion. | 0.0987 [ é Clear data set ] 95% Confidence Interval
t-75pa 11.25 |sqft [ & Clear point.. ] ‘ i ; ' Upper | ;

CFM/sq ft of envelope at -75 Pa. 0257 0.256 0.258 |
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Functional Testing




Functional Testing

e Thermal Images

e Tracer Smoke




Smoke Testing




Thermal Images




Thermal Images




Thermal Images
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Thermal Images
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Thermal Images




Thermal Images
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Thermal Images




Questions?
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