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Air Barrier Association of America (ABAA) is a Registered Provider with The
American Institute of Architects Continuing Education Systems. Credit earned
on completion of this program will be reported to CES Records for AIA
members. Certificates of Completion for rR8iPA members are available on
request.

This program is registered with the 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 AlA of any material of
construction or any method or manner of handling, using, distributing, or
dealing in any material or product.




Overview of Presentation

A Brief Overview of Passive House
A PH Air Tightness Requirements
A Design Phase

A Construction Phase QA/QC

A Case Studies
I The House at Cornell Tech
i St. John Neumann
I Beach Green North



What is Passive House (PH)?

A PH is a building standard

A The most rigorous energy efficiency
certification available

A Performance based approach

A Attention to insulation continuity and
reduction of thermal bridges

A Emphasis on balanced ventilation



What can be certified PH?




Passive House Criteria

Criteria Threshold
Space heating/cooling demand 4.75 kBtu/ft 2 yr
Whole building energy demand* 38.0 kBtu/ft 2 yr
Air infiltration 0.6 ACH@50**
Frequency of overheating*** <10%

* Source
** PHI Limit
*** Must not be exceeded if no mechanical cooling is present.



PH Design Principles

Energy Recovery
Ventilation

Use the Sun Control the Sun Super-Insulate

The SURE House

Winner of the 2015
D.O.E. Solar Decathlon

Www.surehouse.org

Minimize Airtight
Thermal Bridging Construction

Continuous Insulation

Minimize Thermal Bridging

Airtight Construction

Energy Recovery Ventilation

Optimal Solar Orientation and Shading
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PH AIR TIGHTNESS
REQUIREMENTS



PHI vs PHIUS: Differences

Requirement

PHI

PHIUS

Notes

Comfort criteria
Whole building
energy demand

Heating demand

Cooling demand

Air Tightness

Ventilation

Cooling & Heating
Loads

Mandatory

/ft 2 of conditioned envelope

Same for all climates

Changes based on latent
load from climate and
occupant density & internal
loads

0.6 ACH50 required / 0.033
cfm/ft2 of facade
recommended for large
buildings

Not a lot of approved ERVs in

us

Can certify based on
demand or load

Recommended

/person

Changes based on
climate

Changes based on
climate, sensible only

0.08 cfm/ft2 of fagade for
6+ stories & non -
combustible, 0.05 cfm /ft2
for all others

Approve a lot more ERVs

Must meet both demand
and load thresholds

Leads to triple pane
windows in NYC for PHI

Temporary adjustment
being allowed for cooling
demand by PHIUS

Can be difficult
both

to meet




Alr Tightness

A Requirement: < 0.6 ACH@50

A What does this mean?

I @50 refers to 50 pascals pressure difference
between indoors and out during a blower door
testta 20mph wind on all si de

i 0.6 ACH50 = 5 times tighter than ENERGY STAR®

A Method A and Method B Testing

I A: Configures building to operation during the
heating and cooling seasons

I B:Any Intentional openings in the

building envelope are sealed _
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Blower Door Testing

A Basic Components

I Gauge —
(manometer)

I Shroud —

I Frame

I Fan
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DESIGN PHASE



PH Design Phase Process

Schematic Design: 1 -2 months

A Feasibility Analysis & Recommendations 8 several iterations
100 % DD: 3-6 months

A Pre-Construction Energy Calculations & 15t detailed model
50% CD: 2-3 months

A Update Model & Start THERM Modeling

A Air Barrier Review, QA/QC Checklists & Blower Door Test Plan
100% CD:

A Pre-Construction Energy Calculations & THERM Modeling

A Update Air Barrier Review, QA/QC Checklists & Blower Door
Test Plan

A Pre-Certification Submittal to Certifying Body
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PH Design Phase

ID |Task Mame Dwuration Start Finish Pred &3 |
Compl[3, 2016 [Qtr 4, 2016]Qtr 1, 2017[Qtr 2, 2017] Qir 3, 2017 [Qir 4, 2017 [Cr 1, 2018[Qir 2, 2018] Qtr 3, 2018] Qar 4, 2018[Qtr 1, 2012Qir 2. 2018[Qer 2, 2010 Qir 4, 2018]Qwr 1, 2020[Ctr 2, 2
LJullAugSepOctNovDed JanF, T ayhunl Jul CetiovDec Jan| ul
1 Design, Approvals, Construction 970 days  Mon 81316 Fri 511720 0% . J
H [ Desi 20days. Mon &/1518  Mon 012116 0%
oncept Design ¥5 on on l Ledend:
3 Concept Design Review 1day Tue8/13/18  Tuwe 91131162 0%, | Passive House Services
) Preliminary Schematic Design 20days  Tue 81318 Mon 10/10/163 0%, L SWi feasibility study
-~ 100% OD- Pre- Enzagy C. (PHFF)
5 Preliminary Schematic Design Review Tday Tue ID/116 Tue 10/11/164 0%, Detaileq level reviews of building jes| Identify angt
details that may be potential sources of ar legkage
6 Final Schematic Design 20days| Wed 10/1216  Tue 11/8/165 0%|
50% CI: Update PHPF,
7 Final Schematic Design Review 1day Wed 11/8/18 Wed 11/2/186 0% he Pmle level reviE;rs of buiding assevgbli\es
o i il et s Gl check
B Preliminary Design Development 30 days  Thu 111016 Wed 1221187 0%, THERM modets for pach functions
[] Freliminary Design Development Review Tday Thu 122218 Thu 1222168 0%| i 100% CI- Update PHFF _
o, Biower Bogr et pian. sl vvovior
0 Final Design Development Wdays Frii2Zdie  Thu2i2i7e % i e o= pan. | e'{";:".:; sl
I QA checklist
1 ‘Owner Review and Approval of Final DD Drawings 3 days Fri 213117 Tue 271710 0%
iz Final Consiruction Documentation Set 120days| Wed 2BA7  Tue 772501711 0% N
73 | Submit drawings to DOB for approval Sdays  Wed 28/17| Tue 2014117 11 0%
@ DOE Review & Approval 120 days| Wed Z11EAT,  Tue &1/17/13 0%
15 Issue RFF for GC Bid 2days  Wed 2817 Thu2/@i7 11 0% Final testing & verfication on
18 GC Estmating & 8id Submission 20days|  Fri2i0A7  Thu /@715 0%, system
7 Bid Review & Negotistion &0days  Fri¥ili7  ThuG@i7)16 0% termediats Ste o veriy thermal Whale building
bridge-free and
blower door
[E] Final CD's Review and Approval Sdays Wed /2617 Tue 8111712 0% test
] Award of CD's & Lefter of Intent Sdays  Wed 82117  Tue BT 16,17 0%
20 Construction 653 days  Wed BT Fri 217/20(19.14 0%
21 [ Punch List and Occupancy (TCO) 0days. Mon2/10i20  Fri 312002020 0%| Contractol training: 1) Review detd
ction team dpri in4
22| Final Sign-Ofs and Final Certifcate of Occupancy Wdays Mon3220  Fri&MZ021 0% meskng @ the chente affce
onsite training and informational
3 to gxplain the ajr tightness
74 |Leasing and Marketing 323days  Wed TH1ME  Fri 10/413 0%
[ =5 | SWA will be present ug to 3
25 Complete Model Apartment 404 Wed TH1M8]  Tue Q4/16/10FS+24 0%
Ap R b * mock-ups|of critical jurjction

28 Stage / Prep Model Apartment Sdays Wed 220110 Tue 228/1025FS+12 0%
77 Show Model Aparment 100 days| Wed 2027/18]  Tue 718/1026 0% )

Task EESSSSSSSS  Extemnal Tasks e Manual Task Finish-only 1

Split oo External Milestone & Duration-only Progress —_—

Project: 86th St - Schedule - 7.20.16 ) )
Date: Mon 820118 Mizstone & Inactive Task Manual Summary Rollup e Deadline R
Summary L . W Inactive Mil <@ Manual Summary P———
Project ¥ L ¥ Inactive ¥ L 7 Start-only C
Page 1




Continuous

Insulation & Air Barrier
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Continuous Insulation & Air Barrier

. Roof slab

. Interior Gyp on
Exterior Walls

. Foundation
Slab
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Alr Barrier Detalls

A Air barrier continuity gl

I High attention to the =
details

A Insulation continuity

I Thermal bridge
mitigation
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QA/QC Checklists




