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Strategies and Conﬂguratlons for.
Ventilation and Air Barrier Testing In
Multifamily and Commercial Buildings

Creta Tjeltveit, 4EA Building Science
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Outline

« Air Barrier Testing Strategies

« Utilizing mechanical closets and balanced
ventilation ductwork

* Linking “zones” via jump ducts
« Balanced Ventilation Configurations

« Centralized, building wings with vertical
stacks

« Hybrid of centralized, horizontal (floor-by- —_—

floor) zones and unitized (individual units)
systems
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PaXx Futura

Owner: 3700 Hudson LLC
Architect: NK Architects

Mechanical Engineer: Staengl Engineering

General Contractor:; Cascade Built




Bulilding Enclosure




Bullding Layout

Credit: Vivian H
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Cverall Sealing Re- lts

- & R

When we arrive
b YOUR HOME HAD:
- 3259 CFM of Leakage, equivalenttoa

100 '
Square Inch Hole or 3.60 Air Changes
per Hour
50 l

CFM Leakage at 50 Pa
=
—
Fre——

ir 433 square-foot structure enclosing a volume of
5430 cubic feet).
After we finished, 0 1
0 5 10 15 20 25 30 35 40 45

YOUR HOME HAS:
CFM of Leakage, equivalent to a

! e Inch Hole or 0.21 Air Changes
per Hour

ds to a 94 2% Reduction in

Sealing Time in Minutes

Acroseal Case |D 8013
Date of Seal 9/20/2018

Air Sealing of L1/Mezzanine
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Final Testing
Part li

0.0479 cfm/sqft at 50Pa
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. | | ie Owner/Developer: Sound West Group
— Architect: NK Architects

Mechanical Engineer: Staengl Engineering

D a SS iv h a u S General Contractor: Cascade Built
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Enclosure

Bulilding




AIR BARRIER AREA CALCULATIONS - ELEVATIONS

AR BARRIER PLAN CALCS
AREA
[TOTAL PLAN AREA 10829 ST

TOTAL ENVELOPE AREA: 39,039 SF
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THERMAL ENVELOPE DIAGRAM SECTION -

. EAST-WEST 2
SCALE: 1116 = 10"

THERMAL O AR
/_ BARRER BOUNDARY

THERMAL ENVELOPE DIAGRAM SECTION -

( : ) EAST-WEST 1
SCALE 11152 10"

= - LINE OF AR BARRIERTHERMAL ENVELOPE.

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE

( : )PLAN - ROOF
SCALE: 1116 = 10"

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE
PLAN LEVELS 5-7

SCALE: 116"= 10"

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE

( : )PLAN - LEVELS 3-4
SCALE: 111" = 10"

(:)PLAN-LEVEL2
SCALE: 116"+ 70"
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SCALE: 116" = 10"




Preliminary Air Barrier Test Set-Up:

(Air distribution via HVAC ducts/openings,
elevator shaft & intentional openings)

Fans Required: 1

D Tested volume

Intentional
opening

Q Test fan location

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE

: ]
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| |
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SCALE: 1/16" = 10

Preliminary Test Set-Up

LINE OF AIR BARRIERITHERMAL
ENVELOPE
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SCALE: 1/16"=1-0"
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Final Air Barrier Test Set-Up

Final Air Barrier Test Set-Up:

(Air distribution via HVAC ducts,
elevator shaft & "jump ducts")
Fans Required: 1

D Tested volume
(O Test fan location

----- Temp. jump duct

—1 /]
Zone 12
T
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LINE OF AIR BARRIER/THERMAL
ENVELOPE

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE
PLAN LEVELS 5-7

ENERGY CODE AIR BARRIER/THERMAL ENVELOPE
2 PLAN - LEVEL 2

SCALE: 1/16"=1-0"

This would be two separate

4 SCALE: 1/16" =10 This zone fesfed separ;

part of energy code ¢
RS understands this z.
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the project. =JRS
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E
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Final Test —Jump
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Final Results
0.050 cfm/sqgft at 50Pa
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Owner/Developer: DESC
Owners Rep: Lotus Development Group
Architect: Runberg Architecture Group

H O bSO n p | a Ce SO u t h Mechanical Engineer: Rushing Company

General Contractor: Walsh Construction Co.
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« Three Swegon rooftop ERVs serving four residential floors

Systems & .+ Two Gold RX25s

Efficiencies © One Cold RAT

 Minimum calculated heat recovery efficiency of 80%
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Treatment of Main Trunks at Top Floor




Balancing &
Commissioning

« Involved TAB/mechanical
contractor early onin
process

« Equipment needed to
verify Phius air flow
targets




Hobson Place South



Cll1le Passivhaus —
Balanced Ventilation

Owner/Developer: Sound West Group
Architect: NK Architects
Mechanical Engineer: Staengl Engineering

General Contractor; Cascade Built




I Systems & Efficiencies

 Fifteen HRVs

« Twelve Zehnder
Qo600s (heat recovery
efficiency up to 87%)

« Three Zehnder
CA160s (heat recovery
efficiency up to 95%)

Ellie Passivhaus
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Unitized Systems
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Centralized Horizontal, Floor-by-Floor
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Ellie Passivhaus




Balancing & Commissioning




ybrid: Centralized,
orizontal (Floor-by-
~loor) & Unitized Systems

| 8

* Pros:
* No area required on roof

j !I"l 5
* No vertical shafts running through each u B
floor
* Equipment is within building enclosure ,_
« Cons f 1

« Room(s) or closet(s) on each floor

* Locating intake and exhaust through
side of building

* More floor height to accommodate
corridor soffit for horizontal trunk ducts

Ellie Passivhaus
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space

Advantages of
Optimized
Balanced
Ventilation
Configurations



Conclusions

- Integration of key testing and commissioning players (rater/verifier, TAB,
etc.) early on in design.

* Pre-construction meetings for testing to get buy-in early on from project
team to implement cost-effective testing methods.

« Design what makes sense for building type and project goals.
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