Subcontractor/Tradesperson Training Session 3:
QA/QC Techniques for Ensuring Success




Since 1972, Steven Winter Associates, Inc. has
been providing research, consulting, and advisory
services to improve the built environment for private
and public sector clients.

Our services include:

= Energy Conservation and Management
= Sustainability Consulting

= Green Building Certification

= Accessibility Consulting

We have over 125 staff across three office locations:

New York, NY | Washington, DC | Norwalk, CT
For more information, visit

www.swinter.com

Steven Winter Associates,Inc.

Improving the Built Environment Since 1972

We Make
Buildings
Perform

Better

By providing a whole-building
approach to design and
coRnstruction




Steven Winter Associates 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 AlA
members. Certificates of completion for non-AlA 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 or 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

This presentation is protected by US and International copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited © Steven Winter Associates, Inc. 2019
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Upon Completion of
Module

You will receive the following items
via email:

* AIA Certificate of completion-can
also be used for:

* NYS PE CEUs

* PDF of final presentation
* Link to the webinar recording

q‘ Steven Winter Associates, Inc.
ue

CERT(I)FI_lCATE
COMPLETION

THIS CERTIFICATE IS TO CERTIFY THAT
Katie Zoppo
PARTICIPATED IN
Module 1: Overview of PH/Net Zero Building Concepts,
Techniques and Benefits

COURSE NUMBER
M1OOPHNIBCTAB
February 11%, 2020

LOCATION
New Pallz, NY

EARNING

4 AlA CES Learning Unit/HSW
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Learning Objectives

Review key Examine Look at
Ur:]%?r'zs(etfond important suggested issues, how
carbon goals concepts processes for to correct, &
for SUNY from modules project tracking
8.1&8.2 success corrections



Overview of Presentation

10 min break 5 min break

~9:40 AM ~10:25 AM
Quick intro of “why

f_e N\

Review key highlights
from modules 8.1 and

Review
documentation

are we here” 8.2 requirements and
' what gets submitted
- VAN I\ /
4 ° N/ ° A

’ Q_A/QC Review final blower
 Identify what's door testing plan
wrong images and
discuss corrections

\_ AN J

10 min break
~12:00 PM




CJ When poll is active, respond at PollEv.com/swa335
= Text SWA335 to 22333 once to join

What is your profession?

A. Architect

B. Engineer

C. Facilities Manager
D. Student

E. Contractor/CM

F. Consultant

G. Academic/Faculty
H. Other




CJ When poll is active, respond at PollEv.com/swa335
= Text SWA335 to 22333 once to join

What is the one thing you were hoping to learn about
today?

responsibility
dark matter in the universe
documentation reflect

energymodhelicljﬂg CO O d I n atl O n
< methods etalls developgd/.adjlusted
eli ypdate mfcl)%lgl ei’n%rrgnylgfe\sfvork planning

resolution process @ PTOEIESS ON
testing & effectiveness

mentation

net-zero imple
field verificatio



Coykendall Science Building

Why we are here:
Directive 1B-2

» 2018 Chancellor calls for all new
buildings to be zero-net-carbon & deep
energy retrofits for existing buildings

» 2018 SUCF issued Directive 1B-2

» Purpose: define and identify goals for
Net Zero Carbon (NZC) new buildings
and Deep Energy Retrofits (DER) of
existing buildings.

* Function: outlines the project target
goals and provides direction for project
designs.

» Metrics: Site Energy as the measure of
performance and energy consumption.
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Why we are here: Directive 1B-2

 Design and construct highly energy efficient
buildings which significantly reduce energy
consumed below an energy code standard for
new buildings or energy usage for an existing
building.

New Building Performance goals:
Site Energy Use Intensity (EUI) limits

_ . _ _ Classroom building 50 kBTU/ft2/year
* In the case of insufficient project funding, the

design goal will be to design the building as
NZC “capable” where: the design achieves the  Laboratory building 150 kBTU/ft2/year
energy use intensity (EUI) limit using HVAC Residence Hall 32 kBTU/ft2/year
equipment and systems that can be electrically

powered from renewable energy sources.

Office building 50 kBTU/ft2/year



These Trainings

* Module 1: Overview of PH and Net Zero

* Module 2: Construction Methods and High-Performance Products and Details
* Module 3: Air Barrier Development & Implementation

* Module 4: Net Zero HVAC Strategies and Controls + DHW

* Module 5: Construction Documents and Bidding

* Module 6: Deep Energy Retrofits

* Module 7: Refrigerant Management in Design, Construction, and Operations
* Module 8.1: Building Envelope

* Module 8.2: Net Zero Mechanical, Electrical, and Plumbing

* Module 8.3: QA/QC Techniques for Ensuring Success

* Module 8.4: Field Training & Mock-Up



Clarifications

/

\_

We may use Passive
House and Net-Zero
iInterchangeably

~N

j

-

Passive House
principles are a great
pathway to achieving

Net-Zero

~

UV -



Questions?




Modules 8.1 and 8.2 Highlights Review
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Typical Construction Types — Steel Studs

RIGID INSULATION

* Despite steel studs thermally

RECOMMENDED;
1" MIN. REQ'D FOR

conductive properties, they are still = — 8
used on some high-performance pATRAMLTS

HORIZONTALLY

WATER-RESISTANT
MEMBRANE

. ——METAL STUDS

| 5/8" EXTERIOR
SHEATHING

CAVITY INSERT/ MORTAR
COLLECTION DEVICE

buildings
» Steel studs are a back up wall = oo

alternative to CMU in large buildings el
L It iS pOSSibIe to reaCh PaSSive House FOUNDATlQNJ :
insulation levels with steel studs

METAL DRIP EDGE SET
IN MASTIC OR SEALANT

MECH. FASTENED
TERMINATION BAR

Infernational Masonry Institute

i
BASE OF WALL DETAIL FLEX. FLASHING, DRIP EDGE, TERM. BAR, MDCD IHI SERIES

DETAIL 01.040.0302 REV. 11/13/07 800-IMI-0988  www.imiweb.org

©2011 INTERNATIONAL MASOHRY INSTITUTE




Typical Construction Types — Steel Studs

T8 ¥ 25

i

L

ALUMINUM COMPOSITE PANEL WITH FIRE-
.~ RETARDANT CORE, TYPE MP-1, FINISH VARIES
8Y LOCATION

THERMALLY BROKEN RAINSCREEN SUPPORT
/_ SYSTEM, SET ANCHOR ON SEALANT AT
FASTENER PENETRATIONS

CONT. 3" MW INSULATION ADHERED TO
SUBSTRATE

WP-1, CONT. VAPOR PERMEABLE WATERPROOFING
AND AIR BARRIER - TAPE AND SEAL ALL JOINTS,
— SEAMS, AND PENETRATICNS

| EXTERIOR GRADE SHEATHING

| & HOT DIP GALVANIZED STEEL STUD WALLS -
STUD GAUGE AND SPACING TO BE ENGINEERED
AND CONFIRMED BY STUD WALL CONTRACTOR

AT PHILOCATIONS:

FILL STUD CAVITY WITH 6 MW INSULATION

WT-8A, METAL PANEL RAINSCREEN, STEEL STUD BACKUP

¥ B5E 217 358
REINFORCED CONCRETE ! Nk (&2
—\ a8 B = NORMAN BRICK - 38" JOINT
FLOORSLAB.REF.S R] i -
SERIES STRUCTURE \ b = SELF ADHERING BITUMINOUS FLASHING
DWGS. &
\ 1) @oeo
- o= . = —— THERMAL BREAK SHIM, IS0-4, AT ATTACHMENT
e - : | L / LOCATIONS, FILL INTERSTITIAL SPACE WITH
: i . SPRAY FOAM INSULATION, SPF-1 (REQ'D AT
- L KA L PASSIVE HOUSE LOCATIONS)
o A . 4 a % ey I
g Lpeerilon i p MORTAR NET
B i e A7 %
- s e e LA~ UPBRICK - 38" JOINT (WEEP VENT 247 0.C)
A - e -
I,,{ 14 CUWBLE ] STOSTLEDGE
w — =) -
& / -~ CONT. SEALANT WITH BACKER ROD AND
= o COMPRESSIBLE FILLER
CONT. PERIMETER BEAM, REF. —/ g a STEEL SHELF ANGLE - REF. 'S' SERIES
WALL SECTIONS FOR DEPTH © 7N STRUCTURALOWGS.
; - LAP WP-1 ONTO UNDERSIDE OF SHELF
3D / = ANGLE, 4" MIN.
CORT AR BARRIER ThPE: &l GALV. STL. ADJUSTABLE BRICK TIE W/ SEISMIC CLIP,
TOF AND BOTTOM OF = SET ON SEALANT AT FASTENER PENETRATIONS
WALL .
—— 1" AIR SPACE
PARTITION AS SCHEDULED—” | CONT. 1 1/2" MINERAL WOOL INSULATION EXTERIOR
E8 WP-1, CONT. VAPOR PERMEABLE WATERPROOFING
oS AND AIR BARRIER - TAPE AND SEAL ALL JOINTS,
<D ; PR SEAMS, AND PENETRATIONS
& FOIL-FACED MINERAL ——| 4 "/ A _—— EXTERIOR GRADE SHEATHING
WOOL INSULATIONIN STUD SR 7| 6"HOT DIP GALVANIZED STEEL STUD
CAVITIES, TAPE AND SEAL a2 WALLS - STUD GAUGE AND SPACING TO
WITH AIR BARRIER TAPE == BE ENGINEERED AND CONFIRMED BY
AT ALL STUD LOCATIONS - STUD WALL CONTRACTOR
¥ | o |

B-N, WT-1K, PHI RESI. PODIUM, BRICK, 2.5" CAVITY WALL

31
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Steel Studs
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Typical Construction Types — CMU
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Typical Construction Types - CMU




Typical Construction Types — CMU

UPWC OR: ALUMINUR WINDOW

HIGH IMPACT PLASTIC
SHIM

5
A-220
/ WINDOW ANCHOR
BRACKET

/i/— P.T. WOOD BLOCKING
H

j I
T

PNT WOOD
WINDOW STOOL +
APRON

ADD ALT: INTERIOR
TAPE AT WINDOW

_JFRAI\E

ALUMINUM SILL

(ATTAGHED TO BASE OF WINDOW FRAME) \
HOLD-DOWN CLIP AT 18" OC MIN )
SEALANT —

-,{ H

THERMALLY ISOLATED RAINSCREEN
ATTACHMENT SYSTEM

6" MINERAL WOOL INSULATION

3
- o 14
FLUID APPUIED AR BARRIER - &
W/ WEATHER BARRIER FLASHING ——|— || |
MEMBRANE AT OPENINGS
WEATHER BARRIER TO DIVERT
DRAINAGE TO WEEP HOLES AT EACH
CMU BACKUP WALL FLOOR, TYE: .
14" X 1" WEEP HOLES EVERY 18" OC S L
Lt oy ~—}—— 1 movEmENT JOINT:
CREATE BELLOWS IN
T 1/4" PANEL DEFTH ALUMINUM COMPOSITE i MEMBRANE W! TWO PLY
RAINSCREEN SYSTEM SIAMESE APPLICATION
AND RUBBERIZED
2 EPTH THERMALL Y ISOLATED RAINSCREEN ASPHALT ADHESIVE FER
Sk it ATTACHMENT SYSTEM MEG. LOG® INTO GAP. FILL
4 144" PANEL DEFTH GAP W/ MINERAL WOOL

1/4" % 1" WEEP HOLES EVERY 18" OC FIRESTOR INSULATION.

TAPE ALL FLUID APPLIED AIR BARRIER
EDGES WITH EXTERIOR TAFE

— 9 114" PANEL DEFTH RS

PRECAST BLOCK LINTEL

WINDOW ANCHOR
BRACKET

UPVIC DRIP EDGE FLASHING
OVERLAP FLASHING WITH
AlR BARRIER, FOLD INTO
MASONRY OFENING, AND
TURN DOWN INSIDE OF
BLOCK

UPYC OR: ALUMINURM WINDOW

SEALANT




Not So Typical Construction Type — AAC Block

 Autoclaved aerated concrete
(AAC): a lightweight, precast,
foam concrete building material
suitable for producing concrete
masonry unit (CMU) like blocks.
« Composition: quartz sand,
calcined gypsum, lime, cement,
water and aluminum powder,
cured under heat and pressure




Not So Typical Construction Type — AAC Block

- AAC Benefits (to name a few)

« Workable with hand tools,
lightweight, fireproof, thermal
insulation, less portland cement,
noise reduction, moisture
regulation

AAC + PH =

* AAC Blocks — Made by YTONG,
Aercon Florida, etc




Not So Typical Construction Types — AAC Block
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Existing Buildings — Renovations and Reftrofits

Total SUNY Gross Square Feet by Years of Construction (68M Total)
Education Facilities & Hospitals

40,000,000

343 M

35,000,000

Existing buildings

present a large 30000000
opportunity to

Incorporate net-zero

25,000,000

GROSS SQUARE FEET (GEF)

features in pending T
renovations and - s 1em
retrofits. g -
5,000,000 .
Through 19860 1961-1980 1981-2000 2001-2018

|

~70% GSF <40 iears old



Existing Buildings

* Maintaining an airtight and well
iInsulated building envelope is
very challenging in existing
structures

* Typically, interior application of
both insulation and air barrier is
required to preserve historic
nature of the building

https://passivehouseplus.ie/magazine/insight/energiesprong




Existing Buildings — The Good

NEW J" THICK GWB WALL
FINISH, PAINTED I

* Interior spray foam is a

NEW 2 1 METAL STUD, HOLD|

viable solution for e
insulating and air sealing FOMMNSULATIONRS) | ey e
. . |[L ANGLE CLOSURE}— I ;

from the interior NEWFTOCRGD]
. . . INSULATION (R-2.5)
¢ Dlﬁerent It.eratlons Of SINGLE FACE ALUMINUM T :

shop drawings through POLYISOCYANURATE GORE, |
_OUt the deSIQ_n and . FOAM UNDERLAYMENT} |
implementation of this ANCHOR J-CHANNEL |
Strategy PANEL RECEIVER TO TRIM|

£

|

5 JAMB

\ {
_ CAULK — % _



PH Windows

4] 2

"

W -

Unique tilt-tum hardware operates in bath top-venting and inward-swinging positions

Multiple locking points and dual weather seals provide optimal air and water tightness

Large chambers accommodate reinforcements required for large openings in heavy commercia
applications

Accessory groove accepts a variety of accessories such as brickmolds, extension jambs and for
profiles to couple window elements

Up to 1 3/8 in (35 mm) glass increases energy efficiency and acoustical properties

3 1/4in (83 mm) North American frame depth allows for hassle-free replacement instaliation; we
also offer the 2 3/8 in (60 mm) European frame

cofro] ]




Window Shop Drawings

Carlisle LMBOOXL. no
term bar if acceptable]
manufacturer

No end damn. At
continuous releving
angle TWF membrane to
continue. Where no
relieving angle TWF to
terminate 6" past drip
edge/brick al window
jamb

to <7 ]

Overlap membranes 3" ——

12" SOLDIER COURSE
MASONRY MESH

Bairitane liquid flashing
fo tover joint between
fube steel and slab edge

Kingspan insulation

behind angle inbetwaen
HSS tubes mineral wool
1o fill in open car

THREY WALL FLASHING MEMBRANE

MIN 17 END DAM

BRICK WEEPS, 247 0.C., CUT AT
UPPED BRICK AS NEEDED
SET BACK FROM FACE OF BRICK

Smart Cl 4"x6"

~

CF: Extent of Barrithane at
Tough opening to be
coordinated with lengih of
window clips.

P
6" MIN SEE 'S" DWGS

fiberglass cavity closure

STAINLESS FLASHING
FRIMARY SEAL

SPRAY FOAM INSULATION
BETWEEN SEALS

Dow 795

GF Ganaral Comments 1116/2020 (par PMU visi 1/15/2020)
m compatibility of Barrithane 1o Ammatherm, Dow products, elc.

- Con

- Nate that Fire Resist Barritech {per the submitials) is to be used for the
building

PMU_HEAD

0

SCALE =10

Dow 785

Dow 795 behind cavity
closureand at edge of
lintelrcavity closure

Carlisle 705-TWF

Fir resist (was on site in PMU)

Carlisle’ Barrithane
VP

GF: Vertical closurs bayand

GF: Seal betwaen top of
wertical closure bayond

Carlisle Barritech VP
Fire: resiet {maerial on sile for PMU
was not marked Fire Resist)

1é

Dow 795 silicone
behin
Fiberglass:
closure and at
edge of closure
tocMy

AVB MEMBRANE

SELF ADHESIVE. FLASHING
Dow 795 silicono

pray Foam
Insulation

—

Dow 795 silicone
bohind

Fiberglass

and closure

‘CF. Extand bquid Tashing
162t a5 deop as window
s (ot yo submitac

i

‘GF. Sealant benind angle
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G A bamer o ap as
discussod

CF: Fherglass ane, as
1 be

aluminum angl rveted and
sealed 0 foergiass fla stock

Smart €1 4°x6"
fiberglass cavity closure

MASONRY SILL BELOW

‘GF General Gomments 1/16/2020 (per PMU viit 1/15,2020): 1
Zm??j T Pre Aoy B ot e o) v o ot | SFIOK OPENNG
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O PMU JAMB STAINLESS FLASHING
SCALE p=10

Carlisle Barrithane
ve

Carlisly Barzitech VB

SCHUCO UPYC WINDOW
W/ SILL EXTENSION (DWG NOT

GF: Vertical ciosure beyond

:OVIDED YET)

PRIMARY SEAL

SPRAY FOMM BETWEEN SEALS
PTD ALUM SILL EXTENSION
SET I MASTI

Ic
HE tape

CF: Seal at battom of
vertial elosure

Dow 795
seal thermal
block

attachment

F Turn liquid flashing up.
fat jamos?

CF: Extand liquid flashing at
least as deep as clips, yp.

3/4" ARMATHERM 500 OR APPROVED EQUAL
HIGH-COMPRESSIVE STRENGTH INSULATION

ILEVERED TO SUPPORT WINDOW
SUBJECT TO ENGINEERING

BRICK (RONLOCK COURSING) SILL
TERNATE: CAST STONE SILL

BRICK ANCHOR

35/8"

V{ Fire resist (was on sie in PHU)
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e

CF Apply 10 0xp0so0 adge
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Note that Fire Resist Barritech (per the submittals) is 10 be used for the
buikding

THERMAL BLOCKING A

N1 PMUSIL

] oF: Shovd lan

17 2"

=

KOOLJHERM_INSUL




Window Installation




Windows — Mock Ups (AAC & CMU)
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Windows — Testing and More Testing

{
| 48 {1 i
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Mock Ups are Critical

4-3172"

e |

211 W 29th Street - Mockup Vendor Contact List

COMPONENT CONTACT NOTES

Katherine Lynn

Design + Applications Consultant, Northeast |Taktl Standard in
Cladding: katherine.lynn@taktl-llc.com Platinum - 2 textures,

Taktl Panels

T 646-789-5626 | M 609-462:0173
175 Varick Street | Mew York, NY 10014
taktl-llc.com

2 finishes (4 types
total)

Rainscreen Attachment:

NVELOPE

Dave Sommer

{206) 226-2311 cell
international@nvelope.us
dave@interra-facade.com

NV-1 System

ey

MOCK UP - PLAN
Scale: 1/2° = 1-0"

(0
N

Back Up Wall:
Hebel AAC

Ricardo Gomez

Director of Operations

Telefon +1-2104023223

Mobil +1-2108658620
ricardo.gomez@xella.com

Xella Aircrete North America, Inc
Sales

900 Schneider Dr.

US78108 Cibalo, Texas
www.hebel-usa.com

6" Cored AAC
and U Block

Sunshade:
DAMS Inc

Shawn Bowman, CS1 | National Director of
Sales and Marketing

DAMS Incorporated - D. Architectural Metal
Solutions Incorporated

5919 W. 118th St. | Alsip, IL 60803

office: 708-224-4311 | fax: 708-388-9392 |
mabile: 708-793-9107
shawn.bowman@damsinc.com |
damsinc.com

Custorn Extrusion and
Flat Flate Aluminum

Windows & Doors:

Sean Kennedy, CFHC
Supplier/Client Manager

One of Three options:
Schuco AWS 9051

Fentrend Zola Alu 90
sean@fentrend.com // 646.665.1478 Aluprof MB104

Door Sill: Frank Hegan

Alumat |fhegan@ct-sol.com Alumat MPAT
SHAWN TORBERT, LEED AP, CPHD, CSI

Insulation: WY METRO SPECIFICATIONS MAMAGER | Cavity Rock DD and

Roxul {or Thermafiber)

ROXUL INC.
Cell: (732) 887-4079

www. roxul.com

Comfort Batt




Thermally Improved Atfachments
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Ventilation — Balanced

el

* Individual ERVs

* Central ERV




Ventilation (511)

* Central Ventilation

« Swegon Gold RX50 on main roof
serving apartment spaces in main
tower

 2x Ventacity VS1000 on roof of
“sliver” building serving apartment
spaces

« Swegon Gold RX25 in cellar
serving commercial space and
lower amenities

« DCV in main amenity spaces tied
to occupancy sensors

AANTARNA AT A A




Ventilation

511 East 86th Street

Obstacle 1: Building Form
Obstacle 2: Split TCO
Obstacle 3: Cosft of CO2 Sensors

Obstacle 1: The building is two large masses connected by a thin corridor. This
results in long duct lengths on some floors and separation of systems on others.

Lo=C
~.~.3. ‘_..:n_....._...n:".:...a...."._....-p._.r...<..-1.r.m...n.."."._-IM...u_.-q_...."u_.....q,-"..."._..n.".r:_.."..".unun“rn.un.-q...h.h."--.--u
1608 | | 12310 - i 7 i
: £ 1) ToducE — i -5 =
CAGE Erﬂl_a'] | (mm;}E J .’,r'
1 /
AGE
AHU = 2'-6" 4
F ACTIVE /
. (305) J
h SI.MMDJ. o | -
=== e 2'-6
1246 o KIDS PLAYROOM
! STRRAGE ) m’i:ﬂ?} RF it REHIT PHT-11
- - ACPPHT.11 G40 P
-8 3

[} 1 £

s\ a

vy ) .

. ST v

Obstacle 2: Allowing one part of the building to be occupied
while construction is still happening in another will make
balancing the system almost impossible. This is not advised.

Obstacle 3: The cost of integrating CO2 sensors and the required controls can be significant.
Consider using simple occupancy sensors when granular control is not needed.

5




Ventilation - Challenges

* Individual Ventilation
* Cramped ERV closets
» Difficulty in properly
iInsulating and air sealing P, |
exterior wall connections S Y o
- 2x wall penetrations per - A
apartment

 Future maintenance (filter
changes)

* What do you see wrong in
this photo?




Final Air Flow Rates & TAB

hanufacturer: Zehnder

Model: COMFOAIR 200

Location: Apt 6C Closet

Grille CFi
Area Supplyf

Drawing  Served Raturn Type Size Design Actual
27 hpt 6C ERV Supgly SWR B 15 15
18 AptBC ERY Supgly SWR G 15 15
£l ] Apt 6C ERV Supply SWR B 15 15
az Apt 6C L SWG bug 23 25
13 Apt BT TX LG Ei3] 20 20

T: +79,7F
RH: 527,
crm P T006hPa




DCV Set Up
« Demand Controlled Ventilation (DCV) getting properly set up

Model: A/CO2-R2
C02, Room, 0t 2,000 ppm

Output #1 0-5 VDC or 0-10 vDC
Output #2 4-20mA

S$/0: 1000851139
- Item No: 144220 c
Automation Components, Inc. www.workaci.com

CHK-3-2 Actions ~ @ Wach

TAB Report dated 2019-09-27 does not include measurements with DCV dampers at their minimum/low ASSIGNED TO Mechanical Contractor

positions. Measurements should be provided at both min and max positions. (See also EP Engineering

comment #2 on their review) ASSET ERV-R-1
DISCIPLINE Testing and Balancing

Additionally, the actual programmed damper positions {i.e. % open) should be noted for each damper at DRAWING TAB Report 2019-09-

min and max positions. 27

DUE DATE 10/28/2019
SOURCE Checklist 3, TAB Reports Received, Line 2 CREATED BY Chrig Lyle
ERV-R-1 IDENTIFIED ON  10/15/2019 9:34 AM

Comments (= Files (& View Details »
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Duct Sealing - Ventilation

el Injector il Fan unhinged for
; Access to Shaft
| AEROSEAL

211 West 29t Street - ’ 3

Control & Diagnostics
Obstacle 1: Timing of Aeroseal
Obstacle 2: Final balancing
Obstacle 3: Initial design much

higher than mechanical code

Obstacle 1: Due to the sequencing of the project, it is very difficult to
schedule Aeroseal at a time when all riser and branch ductwork has been
installed. Scheduling of Aeroseal should be coordinated with HVAC
contractor early in construction.

S TABLE 403.3—continued

MINIMUM VENTILATION RATES
28K18
— PEOPLE OUTDOOR AREA OUTDOOR
[ @ OCCUPANCY CLASSICATION ' OCCUPANTDENSITY | AIRFLOW RATE IN ARFLOWRATE N | EXHAUST BIRFLOW
< 7 L_== #1000 FT** BREATHING ZONE, BREATHING ZONE, .
F$D Nl R,CFMPERSON R, CFWFT *
/4D, _\® - —
® SYLKMZAD, ©
z IS [ = - - — - 075
0} bl & N : - Garages. separate for each dwelling” ~ — — 100 cfm per car
3 1 * N Kitchens" - — 25100
g \
oy 5 Living areas’ Based upon number of
73 p bedrooms. First bed- |0.35 ACH but not less than
0 N Ve room, 2; each addi- 15 cfm/person -
R == = / tional bedroom, 1
7 R f.d D) __ Toilet rooms and bathrooms* — - - 20050
. Y Public spaces
o) ©) < Nt/ Corridors = = 006 —
. Elevator car — -_— 10
[ m (per shower head)* - - - 50200
= 5" 70 60 i - —
— Toilet rooms — public* - ] — | — 5010°

Obstacle 2: During balancing, the total CFM measured at the unit
will likely be higher than the design CFM because of leakage in
ductwork and higher static to overcome tight mechanical rooms.
To minimize this, sharp turns in ductwork should be reduced when

Obstacle 3: The initial ventilation design included rates in
BOH and amenity spaces that were much higher than
required by the IMC. This results in unnecessary fan energy

possible and extra fan power should be accounted for in energy use.
models.




Ventilation

IF YOU REMEMBER ANYTHING, REMEMBER
THIS LIST

T I T
2

 Ductwork must be Aerosealed in order to achieve CAR Damper: AR dampers must be used at al

balanCing and ALL DUCTWORK SHOULD BE registers to achieve proper balancing. Make sure to
use CAR dampers like the one pictured here, with a set
|NSTA|_|_ED screw to adjust the flap.

https://eflowusa.net/product/constant-air-flow-

regulators-3/
« Constant airflow regulating (CAR) dampers must e

be used at all registers and must be ACCESSIBLE

* Ductwork behind registers must be CLEARLY
connected to drywall

* Do not combine AHU and ERV ductwork

04/04/2017

Well sealed ductwork to drywall: If ductwork is not

» Account for buffer on top of design flowrate in properly sealed to drywall behind registers, air will
dump into ceiling or wall cavities, drastically increasing
energy mOdeI total fan power required to achieve proper balancing.



Plumbing - DHW

* Follow P-001.00 for DHW, including
crotons

* Insulation to be continuous at all hanger
locations (kindorf & clevis)

* Runout piping

PLUMBING PIPING INSULATION

MATERIAL MANUFACTURER SERVICE INSULATION THICKNESS COMMENTS
DOMESTIC HOT & RE-CIRCULATED HOTWATER ‘];;OFSRF'PPEE; ‘]55
AEROFLOX USA INC ; ASROCEL =1 1) FLAME SPREAD RATING INDEX
FLEXIBLEELASTOMERIC | ) RMACELL LLC: AP ARMAFLEX DOMESTIC COLD WATER [POTABLE] T [ Sou il
REX CORPORATION: INSUL-SHEET 1800; INSUL-TURE 180 STORMWATER & OVERFLOW T
ROOF DRAIN AND OVERFLOW DRAIN BODIES T
= 2) SMOKE DEVELOPED INDEX
EXPOSED SAMTARY DRAING " i AL 3E 20 OF Lise,
DOMESTIC HOT & RE-CIRCULATED HOTWATER TRoH RFEElg
FIBREX INSULATIONS INC.; COREPLUS 1200. V4 FOR PIPES> 1.5 3} PIPE INSULATION SHALL NOT
. JOHNS MANVILLE: MICRC-LOK. DOMESTIC COLD WATER [POTABLE] i 3E INTERRUPTED 8Y PIPE
KNAUF INSULATION: 1000 PIPE INSULATION. STORMWATER & OVERFLOW B SUPPORTS OR PIPE SERVICE.
OWENS CORNING: ABERGLAS PIPE INSULATION ROOF DRAIN AND OVERFLOW DRAIN BODIS =
EXPOSED SANITARY DRAINS -
DOMESTIC HOT & RE-CIRCULATED HOTWATER I FOR PPES < 1.5
ARMACELL LLC: TUBCLIT V5 FOR PIPES = 15
POLYOLEFIN NOMACO INC.. IMCOLOCK, IMCOSHEET. NOMALOCK & NOMAFLY | DOMESTIC COLD WATER [POTABLE)

RBX CORPORATION: THERMA-CELL

STORMWATER & OVERFLOW

ROCF DRAIN AND OVERFLOW DRAIN BODIES

EXPOSED SANITARY DRAINS

e
=
=
=




Pipe Insulation Sizes

Pi-Pipere THE PIPE SIZER™

The Pipe Sizer Provides a Viable Solution To Measuring Pipe Sizes

fPijpiper

o L4

* http://www.pi-piper.com/

9 floor




Light Fixtures — Verification

. 07/24/2020




Lighting Conftrols - General

LIGHTING CONTROL LEGEND
| . . AREA CONTROL DESCRIPTION
° CEILNG MOUNTED AUTOMATIC OCCUPANCY SENSOR
nterior and exterior . CORRIDOR (AUNTOMATICALLY TURN OFF LIGHTS WITHIN 20 MINUTES)

ContrOIS on the eleCtﬂcaI LAUNDRY, BIKE STORAGE & RETAIL VACANCY SENSOR MANUAL ON/AUTO OFF

SPACE COMMON BATHROOMS (AUNTOMATICALLY TURN OFF LIGHTS WITHIN 20 MINUTES)
plans

EXTERIOR PHOTOCELL TO TURN LIGHTS ON &

LIGHTING TIME CLOCK TO TURN LIGHTS OFF

GARAGE ASTRONOMICAL TIME CLOCK TO TURN LIGHTS ON & OFF

AREAS WITHIN 15" OF WINDOWS DAY LIGHT ZONE SENSOR

(LOBBY)

NOTES:

1. ALL FIXTURES IN DWELLING UNITS ARE HIGH EFFICACY FIXTURES.

2. EACH DWELLING UNIT IS SEPARATELY METERED THROUGH CON-EDISON. METER
BANKS ARE LOCATED IN THE ELECTRICAL ROOM.

3. EACH SPACE INCLUDING INDIVIDUAL DWELLING UNITS ARE INDEPENDENTLY
CONTROLLED VIA SWITCH OR OCCUPANCY SENSOR.

4. EXIT SIGNS WILL BE NOT MORE THEN 5 WATTS LED TYPE.

5. ELEVATOR CABS UGHTING SYSTEM CONTROL SHALL BE PROVIDED BY ELEVATOR
CONTRACTOR PER NYC ECC 2016 C405.9.1 REQUIREMENTS.



Questions?




10 Minute Break
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Documentation Requirements for PH
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Final Submissions — Field Documentation PHIUS

* Project Photos 6. Project Photos

3. Contractor Declaration

» Contractor Declaration 4. PHIUS+ On-Site Verification

» PHIUS+ Onsite Verification Folder ey Heed
« PHIUS+ Multifamily Quality Assurance Workbook.xlsx

* Inspection Reports
 Final Energy Model

Note: This particular project was certifying under PHIUS+ 2015



Flield Documentation PHIUS — Project Photos

0 1_ELEVATIONS

1 1_APPLIANCES
21_DHW

3 1_ABOVE_GRADE_WALL
31_BELOW_GRADE_WALL
3 1_EXTERIOR_AIR_BARRIER
32_ROOF

33 FLOORS

5 1_HVAC

6 1_IR

84 pV

IMG_6188.JPG IMG_6189.PG IMG_6191.JPG IMG_6182.JPG

IMG_6194.PG IMG_6210.JPG




Flield Documentation PHIUS — Project Photos

21_DHW
5 1_HVAC

0 1_ELEVATIOMS ¥
— 11_APPLIANCES Dishwasher 1.JPG Dishwasher 2JPG Dishwasher 3.pdf Dryers 1.JPG Dryers 2JPG
31_ABOVE_GRADE_WAaLL
31_BELOW_GRADE_WalLL
32 _ROOF Dryers 3.JPG Dryers 4.JPG Dryers 5.JPG Refrigerator Refrigerator
1JPG 2JP3G
33_FLOORS
&1_IR
84 PV

Wazhers 2JPG Washers 3.JPG Washers 4.JPG

Washers 5.JPG Washers 6.JPG




Flield Documentation PHIUS — Project Photos

0 1_ELEVATIOMS
11_APPLIAMCES

—> | | 21_DHW
31_ABOVE_GRADE_WAaLL
31 BELOW GRADE WALL o
31_EXTERIOR_AIR_BARRIER DHW 1JPG DHW 2JPG DHW 3.JPG DHW 4.JPG DHW 5.JPG
32_ROOF
33_FLOORS
51_HVAC 5

..U;.:,W Ui

34 PV
DHW 6.JPG DHWP 1.JPG DHWP 2.JPG DHWP 3_VFDIPG

-




Field Documentation

PHIUS — Project Photos

0 1_ELEVATIONS

1 1_APPLIANCES
21_DHW

3 1_ABOVE_GRADE_WALL
31_BELOW_GRADE_WALL
3 1_EXTERIOR_AIR_BARRIER
32_ROOF

33 FLOORS

5 1_HVAC

6 1_IR

84 pV

EIFS Insulation EIFS Insulation
01.JPG 02.JPG

EIFS Insulation
Bulkhead 02.JPG

EIFS Insulation
Bulkhead 01.JPG

KPS Insulation @ KPS Insulation at

Adj Building Brick 1.JPG
2JPG

o e

EIFS Insulation
03.JPG

Int Spray Foam
@ Exterior Walls
1JPG

KPS Insulation at

Brick 2.JPG

EIFS Insulation
4P G

T AAds Raanan el B

Int Spray Foam
@ Exterior Walls
2JPG

KPS Insulation at
Brick 3.JPG

EIFS Insulation
05.JPG

HPS Insulation @
Adj Building
1.JPG




Fleld Documentation PHIUS — Project Photo

0 1_ELEVATIONS
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Flield Documentation PHIUS — Project Photos

0 1_ELEVATIOMS

1 1_APPLIAMCES
21_DHW
31_ABOVE_GRADE_WALL

— Il T — I~
g [t bt B il 1 it il

Air Barrier @ LAir Barrier @ Air Barrier @ Air Barrier @ Air Barrier @ Air Barrier @ EIFS
31_BELOW_GRADE_WALL Brick 1.PG Brick 2JPG Brick 3.JPG Brick 4.JPG Brick 5.JPG 1JPG
— > 3 1_EXTERIOR_AIR_BARRIER

32_ROOF \
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Field Documentation PH

US - Proj

ect

Photos

0 1_ELEVATIONS

1 1_APPLIANCES
21_DHW

3 1_ABOVE_GRADE_WALL
31_BELOW_GRADE_WALL
3 1_EXTERIOR_AIR_BARRIER
32_ROOF

33 FLOORS

5 1_HVAC

6 1_IR

84 pV

B

Overview of insulation boards on site and pavers installed

U §
———
Areas siill visible of roof insulation with pavers Lo be installed

|

Two layers of 3' XPS insulation, 6 total thickness

Roof - 01.JPG

R-15 per 3 of thickness ndicated on the insulation board

Roof - 02JPG

Roof - 03.JPG

Overvew of bulkhead roof with cap sheet substantially instaled

Insulation boards 58l visble with seams tighty adgined

Roof - 04.JPG

e 5 ! 3 §
Wl P _
5.5 thickness measurement, &t low point near scupper

Reof Bulkhead - 03.JPG

Roof Bulkhead - 01.JPG

Rooef Bulkhead - 02.JPG




Field Documentation PHIUS — Project Photos

0 1_ELEVATIONS

1 1_APPLIANCES
21_DHW

3 1_ABOVE_GRADE_WALL
31_BELOW_GRADE_WALL
3 1_EXTERIOR_AIR_BARRIER
32_ROOF

33 FLOORS

5 1_HVAC

6 1_IR

84 pV

: ! ==
Owverview of spray foam nsulsbon in garage area, canport

Garage Ceiling 01.JPG

Thickness measuremant, maulabon exiendng down vertical 3

Garage Ceiling M.JPG

e d {1
Crwarvew of apray Toam Insulation in garage area, doubla hgh
cailing area

Garage Ceiling 02JPG

Thickness measurement, 2° spray foam al verical

Garage Ceiling 05.JPG

Ovarviaw of spray foam insulation in garage area,
calng and exsnding down e wall

Garage Ceiling 03.JPG

Thickness I'I18I.II.II’BI'I'I'I.1T. 6" spray foam wath 1nnrm|ih‘;nu
coating al horizontal

Garage Ceiling 06.JPG




Flield Documentation PHIUS — Project Photos

01_ELEVATIONS 2= -
ACCU-R-1.1JPG  ACCU-R-12JPG  Boiler L2(1)JPG  Boiler 1,22)JPG  Boiler3(1)JPG  Boiler 3(2).JPG BP 1,2(1).JPG BP 1.2(2)JPG
11_APPLIANCES
21 DHW i
31_ABOVE_GRADE WALL =
31 BELOW_GRADE_WALL : !
31_EXTERIOR_AIR_BARRIER : ‘ '
BP 3(1).JPG BP 3(2)PG ERV 1PG ERV 2JPG ERV 3.JPG ERV 5.JPG GSWP 1JPG
32 ROOF
33 FLOORS -— - -— -
— 1| | 51_HVAC - - - -
61 IR
oum poF [l pOF [l PDF pDF Il PDF
- GSWP 3 VFDJPG HP-A.pdf HP-B.pdf HP-C.pdf HP-E.pdf HP-F.pdf
HWP 1.JPG HWP 2.JPG HWP 3 VFDJPG HX-1.JPG HXP 1{11JPG HXP 1(21JPG Pumps

Overview JPG




Flield Documentation PHIUS — Project Photos
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Flield Documentation PHIUS — Project Photos

0 1_ELEVATIONS

1 1_APPLIANCES
21_DHW

3 1_ABOVE_GRADE_WALL
31_BELOW_GRADE_WALL
3 1_EXTERIOR_AIR_BARRIER
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33 FLOORS

5 1_HVAC

6 1_IR

84 pV

Carport PV 1.JPG Carport PV 2.1PG Carport PV 3.JPG Carport PV 4.JPG
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Field Documentation PHIUS — Contractor Declaration

Date: April 21, 2020

Steven Winter  Associates, Ing,
307 7" Avenue, Suite 701
MNew Yark, NY 10001

Dear Mr. NG

I, I - 5. Froject Manager for the general contractor ||| - ihe
I - oj<c! located ai GGG

. conirm that the documents to be supplied by Steven Wirter Associates to PHIUS on
4/21/2020 are identical to the finished product.

This declaration certifies that the || | NGNGNTNNNNEEEE - 'o::t<d = NG

, has been constructed according to the technical
specifications in the WUFI Pazsive energy model, which has been populated based on the
drawings to be submitted by Steven Winter Associates to PHIUS on 417/2020.

To the best of my knowledge, there are no deviances from the file or any of the supporting
documentation that is submitted to PHIUS.

Sincerely,

Sr. Project Manager




PHIUS Onsite Verification

1. Subslab Insulation 2019-10-15_ N Test 2 (Untaped].TeclogData

E I - hole Building Blower Door Test Report.pdf
|ﬂ_ Taped Results Snip.jpg

IE| Untaped Results Snip.jpg

2. Preliminary Blower Door Test (recommended)

. Insulation Cuality Check

ighted fit)

' ': h =L kl Ists Reporting Pressure (Pa) |5g -

3

—+> | 4. Final Blower Door & Ventilation System Balancing
5
6. Inspection Reports e —— % e == Tostto View [ASERRNT]

Average of Press and Depress

7000

gggg ~Airflow at b0 Pascals
£ s 4854 cfm +/- 2.2 %
3000 Range: 4746 to 4961
3 ----CFM @50/sq ft
;fn aom - Leakage Areas
&

EqLA{10 Pa)=5176in2 +-89%

1000 ELA{4 Pa)=281.1in2 +-12.7 %
900

~ Building Leakage Curve
Coef. (C) = 415.0 cfm/Pa™n +}-18.3 %
Exponent (n) = 632 +}- 0.029

Correlation Coef. (r) = .99286

Label Base? start end nobs N ) | MERTiE 0y =

[ P Tl Bl Corr Coef Squared (r*2) = 98678
Baselinel True 250 <) 116 -15.27 o
-B5 False 1430 1817 28 -65.44 4914.328 FAt Toct Mataile
0 False 1831 1560 an 7027 5166995 7GR AT
-75 False 1627 1855 29 -75.22 E507.38
-30 False 2007 2036 30 -80.02 5596176 Export to Tectite |
-85 False 2068 2098 29 -86.38 5366.031 Express...
-80 False 2209 2287 29 -88.96 6173.003
-95 False 2358 2384 30 -100.21 6923.062 oK
-100 False 2487 2514 26 -98.48 6725.625 =

Copy Data Table to Clipboard




PHIUS Onsite Verification Folder

1. Subslab Insulation

2. Preliminary Blower Door Test (recommended) B 1618 236000-27_HP-A & B Geothermal Water Source Heat Pump PD - FINAL.pdf

3. Insulation {lualit}r Check E 1618_236000-28_HP-A - F Geothermal Water Source Heat Pumps PD - FINAL. pdf

E 1618_236000-29_HP-1-1 Water Source Heat Pump PD - FINAL. pdf

E 23600034 1N - Swegon Gold RX05 [ERV1] Technical Specifications_SWA_2018 09 _28.pdf
3. Checklists B 22600035 M - Swegon Gold RX15 [ERV2] Technical Specifications_SWA_2018_09_28.pdf
6. Inspection Reports [ 236000.36_ MM - Swegon Gold RX11 [ERV3] Technical Specifications_2018_09_28.pdf

E 23600037 I - Swegon Gold R¥08 [ERVS] Technical Specifications_2018 09 28.pdf

B 236000.20 N - Swegon Gold RX11 [ERV4] Technical Specifications Skyline_2018_09_28.pdf
E@ TAB Analysis_ NG '\~ 2019 10_26.x|=x

—+> | 4. Final Blower Door & Ventilation System Balancing

B 236000.20 -l & & L Testing & Balancing Report For Apartment GSHP HP-/
E 236000-79_RO7_MEM- B & L Testing 8 Balancing Report For ERV's_FINAL.pdf
E- Mech Plans.pdf




PHIUS Onsite Verification Folder

I@ 2020-04-17_ I PHIUS+ Multifamily Cuality Assurance Workbook vd.2.x(sx
E _#20 E53.0 3.1-Rev10-Rater Field Checklist.pdf
E _#3D_E5v3.0_3.1-Rev10-Rater Field Checklist.pdf
E _#3F_ESv3.0 3.1-Rev10-Rater Field Checklist.pdf
E _E#AG_E5v3.0_3.1-Rev10-Rater Field Checklist.pdf

1. Subslab Insulation
2. Preliminary Blower Door Test (recommended)

3. Insulation Cuality Check

4, Final Blower Door & Ventilation System Balancing B _#4L_ESv3.0_3.1-Rev10-Rater Field Checklist.pdf
— > || 3 Checklists B _#5N_ESv3.0_3.1-Rev10-Rater Field Checklist.pdf
6. Inspection Reports B _#5P_ESv3.0_3.1-Rev10-Rater Field Checklist.pdf

E _#6D_E5v3.0_3.1-Rev10-Rater Field Checklist.pdf
E _#60C_E5¢3.0 3.1-Rev10-Rater Field Checklist.pdf
E _#TF_E5Sv3.0_3.1-Rev10-Rater Field Checklist.pdf
E _#7G_E53.0_3.1-Rev10-Rater Field Checklist.pdf
E _#OP_E5v3.0_3.1-Rev10-Rater Field Checklist.pdf
E _#OT_E5v3.0_3.1-Rev10-Rater Field Checklist.pdf
E _indoor_airplus_fillable_verification_checklist.pdf




PHIUS Onsite Verification Folder

1. Subslab Insulation
-
o PHIUS+ Quality Control Workbook
2. Preliminary Blower Door Test (reco
L] - -
. . PH for Multifamily Projects - v2.2 (apritzon)
3. Insulation Cuality Check
4. Final Blower Door & Ventilation Sy ) Project Permit [ PHIUS: Project] PHIUS: RaterMF | Rater[MF Verifer
Project Name _ _ . CPHC Name CPHC Company Name
. Date Registration # Verifier Name Company Name
— > 5‘- I:: h e kl | Ets_ Yes Mike O'Donnell Steven Winter Associates Thomas 0. Moore Steven Winter Associates
) Street Address city State/Province Zip Code i, Ar(hl't(:t Company Bﬁ-elil;erzl (ontrac;or,f General (ol-':'lra::i)r ,f:uillder
ame uilder Company Name responsible Individual
EI' Ins'p ection REFIDH:S NY New York United States
T!ﬁrd—l:-’arty balan-(ing Third-party ba|ﬂl1fl-l:lg firm HVAC HVAC responsible T e frpfees e siare fndid g e = HVAC Contractor must be
firm hired by project? responsible Individual Company Individual ESTAR credentialed?
Yes Yes NO
Total # Total # Total # Stories | Do dwelling units occupy >80% Do dwelling units have individual heating, Does solar energy provide| EPAENERGY STAR /DOE
Buildings | Dwelling Units| per Building |of occupiable sqft of buildings? cooling, and water heating sy 2 s>50% of DWH load? ZERH Certification required?
1 8 Yes No No NO

Welcome to the PHIUS+ Quality Control Workbook for Multifamily Projects!
Certification Criteria

The PHIUS+ Certification process for multifamily projects includes energy modeling and design consulting performed by a Certified Passive House Consultant (CPHC) to demonstrate compliance with
PHIUS program energy performance metrics, as well as on-site verification of all critical project energy features by a Certified PHIUS+ Rater or PHIUS+ Verifier.

Additionally, multifamily projects that meet the eligibility criteria for the EPA ENERGY STAR Homes [ESTAR) or Energy Star Multi-family New Construction Program [MFNCP) and DOE Zero Energy Ready
Homes (ZERH) programs shall be certified under those programs.{1)(2) Projects that do not meet eligibility criteria for certification under these programs shall be exempt from certification for both ESTAR

and ZERH. However, the certification checklist criteria for these programs shall still be achieved in order to help ensure that multifamily projects seeking PHIUS+ Certification are not only energy efficient,
but also a durable, comfortable and healthy buildings. For clarification on which ESTAR program your project is eleigble for, please consult the PHIUS+ 2018 Guidebook.

For full program requirements, please see PHIUS+ Certification for Multifamily Performance Requirements (v2.2).

Using This Workbook

3 Cover Sheet Building Envelope Compartmentalization | Wentilation (208) ‘ Ventilation (304) | Wentilation (313) Ventilation (419) Wentilation (302) Wentilation (307) Wentilation (616)




PHIUS Onsite Verification Folder

B 1618_AFR #1_120420.pdf
[ 1613 AFR #2_120518.pdf

_ [ 1618 AFR #3_120601.pdf
1. Subslab Insulation P\ 1613 AFR #4_180615.pdf
2. Preliminary Blower Door Test (recommended) g 1618_AFR #5_180629.paf
_ _ 1618_AFR #6_180717.pdf
3. Insulation Cuality Check Py 1618_AFR #7_180731.pdf
4, Final Blower Door & Ventilation System Balancing ) 1618 AFR 3 130814, pef
_ B 1618_AFR #9_180828.pdf
3. Checklists B 1618 AFR #10_180911.pdf
—> | B.Inspection Reports B 2018-06-27_ _SWA Field Report_01.pdf B 1618_AFR #11_180920.pdf
B 2018-00-24_ _SWA Field Report_02.pdf B 1618_AFR #14_181023pdf
B 2018-10-16_ _SWA Field Report_03.pdf [ 1618_AFR #15_181106.pdf
-3
B 2013-10-25 & 23 _SWA Field Report_04,pdf g 1678 AFR #16_181127.pdf
1618_AFR #17_181213.pdf
B 2018-10-20 & 11-01_ _SWA Field Report_05.pdf = 18 AFR 218 150110 pdf
B z018-11-06_ _SWA Field Report_06.pdf B 151 & AFR#15 19012 4'p df
- 2 _ B
B 2018-11-13_ _SWA Field Report_07.pdf By 161 AFR 220190207 pdf
E 2018-11 -29_ _SWA Field REPU”:_GB. p‘df E 151B_AFR #21_19}2?_?_.pdf
E 2018-12-04_ _SWA Field Report_09.pdf B 1618 AFR #22_190307.pdf
B 2019-02-11_ _SWA Field Report_10.pdf B 1618_AFR #23_1900404.pdf
B 2019-04-03_ _SWA Field Report_11.pdf B 1618 AFR #24 190418, pdf
B 2019-04-23_ _SWA Field Report_12.pdf By 1618_AFR #25_190502.pdf
B 2019-08-26_ _SWA Field Report_13.pdf B 1618_AFR #26_190514.pdf
L B 1can srnownT qnancon g
E 2019-11-11_ _SWA Issues Log.pdf




Final Submissions — Energy Model PHIUS

Final Model ltems
B Fre-Certification Model V3.1.1.25_20181026_Certifier Comments.mwp
. B Fre-Certification Model V3.1.1.25_20181026_PRE-CERT.mwp
5. Contractor Declaration
4. PHIUS+ On-Site Verification D B _Fre-Certification Model V3.1.1 23_20181026_PRE-CERT.mwp.res
—— | 0. Energy Model B Pre-Certification Model V3.2.0.1_20200415_Final Energy Model.mwp

E. Project Photos




Final Submissions — Field Documentation PHI

&= 1. R - WA Portal List of tems.xlsx
& 2.1 I Est_Site_Image.jpg

* Project Elevations s 2.1 JENorth Site Image jpg
. _lﬂ 2.1-_Sﬂuth_5'rte_1mage.jpg
* Duct Insulation & ERVs Info 8) 20 S West Site Imogeipo
° App“ances B 5.4 I _Duct Insulation Cut Sheets.pdf
5.4 I _Duct Insulation Photos.doc
* Envelope Assemblies 5.4 JEERV Cut Sheets.pdf

5.2-_Refr'rgerant Insulation Cut Sheets.pdf

¢ MEP EqUIpment! DHW EqUIpment I@ ?.3__App|iances_Phntos&Labels.doc
° Slte VISIt Reports @ 9.1 JJ_~ssembly Photos_Above Grade Walls.doc

I@ 9.1 JJJ_~s:embly Photos_Below Grade Walls.doc

* Whole Building BD Test Report 7| 9.1 JEN_Assembly Photos_Roof.doc
=] 9.1 I _MEP Photos_DHW Equipment, Pumps, Pipe Insulation.doc
¢ TAB Re po rt 9.1 I _MEP Photos_Heating&Cooling Units, Pipe Insulation.doc

&2 9.1 I Site Visit Reports.zip
ﬁ 9.2_Whole Building Blower Door Test Report =__5igned.pdf

B o4 I ERV TAB Report.pdf

* Contractor Declaration




Flield Documentation PHI — Elevations Images

ne

A VRV
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Final Submissions — Field Documentation PHI

* Duct Insulation & ERVs Info,
Refrigerant Insulation

Duct Insul

) NO EXCEPTION TAKEN
B erroveD as NoTED
LI REVISE AND RESUBMIT

SHOP DRAWING COMMENTS 1 RESUBMIT FOR RECORD

REIECTED
PROJECT: i

Sl e S N
SUBMISSION: HVAC Insulation concept of the project and general compliance with the

information given in the contract documents. Any action
shown is subgeet 1o the requirements of the plas and
DATE OF SUBMISSION: 01/19/18 specifications. Conlractor i resporsibe for Dimerssons
which shall be confirmed and correlaed at the job site
Fabrication processes and techniques of comstruction

DATE OF REVIEW: 01/31/18

satisfactory performance of his work

ACTION TAKEN: AAN EP ENGINEERING LLC

bue_ 01/31/2018

BY: Robert McGee, PE
RevewedBy__RM

NOTES:

PLEASE REFER TO ENGINEER’S COMMENTS IN THE
SUBMITTAL PACKAGE FOR ADDITIONAL COMMENTS

Notes: Duct insulation (indoors at ERV Room)

Project: ]
Customer

Enginear

Sales Office:

Date: 09.06.2018

Rev. Number: 2

Description Tag Model
Passive House certified ERV-Indoor Application ERV-R-1 RX35
AHRI 1060 certified (Mon-PHI certified) ERV-Indoor Application ERV-M-1 RX0S

ERV-R-1 and ERV-M-1 configured as “right handed” unit (when
looking at the unit with door openings and pipe connections.
facing you, supply airflow is from left to right).

Contractor should confirm handing before releasing. Please
refer to unit drawing page for handing confirmation.

)
The original fexible elastomeric pipe insulation
with a new and improved lap seal for greater
‘seam security and increased protection against
Tube Insulation with condensation, mold and energy loss.
Reinforced Lap Seal

THAT MUST BE ADDRESSED PRIOR TO RELEASE.

PASSIVE HOUSE CONSULTANT AND ACOUSTICAL
CONSULTANT SHALL REVIEW THIS SUBMITTAL
PACKAGE PRIOR TO RELEASE.

2518

1" THICK JOHNS MANVILLE
DUCTLINER IS APRPOVED FOR
AACOUSTICAL PURPOSES.

ROB HANSEN

ROBERT A. HANSEN ASSOC.
(212) 687-2672

Lok
- AAN: 800 Series & Microlite
- No comment: Duct Liner
- See comments throughout submittal

Notes: Duct insulation (indoors)

S — - .
R armacell
e

particulating formulation protects indoor air quality Ic BAl

Growth of mold and mildew in the insulat




Final Submissions — Field Documentation PHI

* Appliances — refrigerators, washers, dryers, dishwashers, induction cooktops

APPLIANCES

Motes: Nameplate — Liebherr CS 1410

MNotes: Nameplate — Blomberg WM982005X2

Notes: ENERGY STAR label __ Notes:

: -
Notes: ENERGY STAR label Notes:

72




« Remaining ltems — similar to PHIUS

o 1. - 5\WA Portal List of ltems.xisx

w] 2.1 JE=st_Site_Image.jpg

& 2.1 I oth_Site_Image.jpg

lﬂ 2.1__South_5'rte_lmage.jpg

| 2.1 IV est_Site_Image.jpg

B 5.4 D <t nsulation Cut Sheets.pdf

) 5.4 I _Ou <t Insulation Photos.doc

5.4 JJERY Cut Sheets.pdf
6.2-_Refrigerant Insulation Cut Sheets.pdf

@ 7.3 I~ cpliances_Photos & Labels.doc

SEX _Assembly Photos_Above Grade Walls.doc

i 9.1 JJJl_~ssembly Photos_Below Grade Walls.doc
=] 9.1 R _~ssembly Photos_Roof.doc

=| 9.1 ) VEP Photos_DHW Equipment, Pumps, Pipe Insulation.doc
9.1 Il _VEP Photos_Heating&Cooling Units, Pipe Insulation.doc
&3 o1 I site Visit Reports.zip
ﬂ 9.2_Whole Building Blower Door Test Report -__Signed.pdf
[ 2.4 R RV TAB Report.pdf
| 9.4 IR BB _Contractor Declaration.xt

B 2017-12-12 R 54 Field Report_01.pdf
B 2018-02-16 N 5\ A Field Repert_02.pdf
B 2012-07-11 R s\ A Field Report_03.pdf
B 2012-11-19 I s\ A Field Report_04.pdf
B 2012-12-06 R _5\vA Field Report_05.pdf
B 2019-01-24 R s\ A Field Report_06.pdf
B 2019-02-02 | 5\ A Field Report_07.pdf
B 2019-02-19 s\ A Field Report_08.pdf
2019-03-04 | s/~ Field Report_09.pdf
B 2019-03-22 I s\ A Field Report_10.pdf
B 2019-04-22 I _5\V A Field Report_11.pdf
B 2019-05-17 N 5\ A Field Report_12.pdf
2019-05-29 | s/~ Field Report_13.pdf
2019-07-23 R 5\ A Field Report_14.pdf
B 2019-10-03 R _5\vA Field Report_15.pdf
B 2019-11-05 | 5\VA Field Report_16.pdf
B 2020-02-06 R _s\/A 'ssues Log.pdf




Questions?




5 Minute Break
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Process for Project Success
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Quality Conftrol & Quality Assurance

PH Inspection
QA/QC Construction Checklists &

Concepts Schedule Personnel




Quality Assurance vs Quality Control

QUALITY QUALITY

ASSURANCE CONTROL

More process oriented Focus on final product
Example - Example - _-IS/*—-_
Setting up review & Technical specs and E/:
approval process for checklist to check the || 5 _
construction drawings completed construction

www.workpack.in

https://www.workpack.in/2018/06/27/difference-quality-assurance-ga-quality-control-qc-construction/




Quality Assurance
Defined

The planned and systematic
activities implemented in a
quality system so that quality
requirements for a product or
service will be fulfilled.

http://www.buildingprofessionals.com/quality-assurance/what-is-quality-assurance-2/




Quality Control
Defined

Quality control is the part of quality
management that ensures products
and service comply with requirements.

It measures the quality characteristics
of a unit, compares them with the
established standards, and analyses
the differences between the results
obtained and the desired results to
make decisions which will correct any
differences.

https://www.designingbuildings.co.uk/wiki/Quality control for construction works




Quality Assurance vs Quality Control

I - - -

A management tool A corrective tool
Process-oriented Product-oriented
Proactive strategy Reactive strategy

Prevention of defects Detection of defects
Everyone’ responsibility Testing & verifications team’s
responsibility
Planned then performed in parallel Preformed after final product is
with a project ready

https://www.sam-solutions.com/blog/quality-assurance-vs-quality-control-the-difference-and-comparison/




Quality Assurance vs Quality Control

* To measure construction quality both QA and QC are essential to
ensure the project is executed according to the standards

* It is critical to define quality with the owner

- If Passive House certification or net zero is required by the owner
a baseline of acceptable quality for high performance is required

 Factors include schedule, budget, fulfillment of specifications,
ensuring final product preforms the intended purpose



Early Engagement

Greatest Value Created During Preconstruction

* Front loaded design

* Project team needs to
work very closely together

» Design decision making
during pre-construction

Pre-

; : U
Construction Construction o

» Many projects succeed
with first time PH team
members if the owner &
architect are committed

Schematics
Development
Construction
Documents

vi
]
(=8
]
w
=
Q
J

Design




Integrating Net Zero

Pre-Design

Schematic

Design

Design
Development

Construction
Documents

Construction
Activities

« DEFINE
CONSTANTS
* Urbanization
* Adaptation
* Mitigation

* Define Balance
* Passive House?
* Net Zero?
* Combor

* Hire CPHC or
equivalent

* Massing PHPP
ot Design PH

+ ENERGY
MODEL
WORKSHOP
* Glazing
* Opaque
* Thermal Bridges
* Ventilation
« DHW

Cooling & Heat
* Prumary Energy

* Draw key details

* Choose BOD mech

* DETATL EARLY
AND OFTEN
* Respond to

guidance from
bldg certifier

* Checklist of

enclosure & mech
details required

* Start w/big things
« 50% DD

* Review checklist

* Detail again

« THIRD PARTY
REVIEW B4 IFC
* Respond to

guidance from
bldg certifier

* 50% CD
+ All drawings
« All THERMS
* All mech calcs
* PER calcs

[

* 0% SD: First
package to certifier

package to certifier

*+ 90% DD: Second ]

* 90% DD: Final pre-
construction
package to certifier
(DSR. Submission)

*« QA/QCPLAN
* Passive House
Verification Plan
* Training
* Site Visits
* Air Testing
* Vennlation
Commuissioning
* Respond to PER
request
* Review site visit
reports (SVRs)
* Compile
photographs &

documents



CJ When poll is active, respond at PollEv.com/swa335
! Text SWA335 to 22333 once to join

What are some challenges of making sure all items get into
the drawings & specs?

(%]

o co-ordination flnancmg angle. COINErs . o+ tor .

3 coordination. tk]lf tal separated sealm(f;IO foé;ﬁqolr?coanc;:lcsnéjer;]t?b[llty
S o |l|ng behind need, |mproper ylnr%%a e . “
o missing = duct® L2accou l ja nilljré?‘lol%%?n g
gunputducts jgaptlmel nSU a |O communlcatlon 20
O pipes.S= turn ctap

Spraying ot chuitdingso INCOMP lete flashing o shean 3.5

sloppy review= =
breako pbal?ag:pb)(etstacku%gte)are tgller effectpipe C%changeS

detailed. tefmination  penetration Close . © running £
l ot rt el pmstalled lsecg[ﬁgld depths valueenglneerlng
early cost estimtes place hole ='© constantly evolving designs



Integrating Net Zero

Project Management

ID Task Name Duration Start Finish Predeces %
Comp!3, 2016|Qtr 4, 2016 [Qir 1. 2017/ 2 2017 mre 2017]Qir 4 zmr\mm zme [Qu 2, 2018[Qur 3, 2018]Qr 4. 2016]Qir 1, 2019]Qur 2, 2018[Qr 3, 2019/ Oir 4, 2018 Ot 1 2020\0([2 2
| ugSep OctNovDec gSep OctNovDec MarlApriayJun| Jul AugSep OctiNovDec. Apriaydun| Jul AugSep OctNovDec
1 |Design, Approvals, Construction 970 days  Mon 8/15/16 Fri 5/1/20 =
2 Concept Design 20days Mon 8/15/16  Mon 9/12/16
3 | Concept Design Review 1day Tue9/13/16  Tue 913/1632 5 P s
100% DD: Pre-construction Energy Calculations (PHPP)
Preliminary Schematic Desi d Tue 9/13/16 Mon 10110116 E . : S : : . :
T || EemEsemete tegn b I R K Detailed level reviews of building assemblies, Identify construction and assembly details that
5 Preliminary Schematic Design Review Tday Tue 10A11€  Tue 10/11/164 0%, may be potential sources of air leakage
6 | Final Schematic Design 20days Wed 10/12/16  Tue 11/8/165 0%
7 Final Schematic Design Review 1day Wed 11/9/16  Wed 11/9/166 0% 50% CD: Update PHPP,
& | Preiiminary Design Development 30days  Thu11H0/6 Wed 121217167 0% Detailed level reviews of building assemblies.Update guidelines for airtightness test
N Preliminary Design Development Review 1day Thu12/22/16 Thu 12/22/1168 0% & QA CheCkIISt' THERM lTIOdBlS for each ]UI’]CtIOI']S
L
10 Final Design Development 30days  Fri12/23/16 Thu 2/21179 0% 100% CD: Update PHPP
1 Owner Review and Approval of Final DD Drawings 3 days Fri2i3117  Tue 2/711710 0% Update THERM models, pre.cer[iﬁcation documentation submittal, Blower
|17 | Final Comsiricion Dosumeriaion eF 120days  Wed 2817  Tue 712517 11 o% — Door test plan, Final review of details for moisture, thermal and air barrier
Submit drawings to DOB for approval Sdays  Wed 208117  Tue 2/14/17/11 0% continuity, update QA checklist
DOB Review & Approval 120days  Wed 2115H7  Tue B/1/1713 0%
| 15 | Issue RFP for GG Bid 2days  Wed 2817 Thu 2001711 0%, Intermediate Site Inspections Whole
16 | GC Estimating & Bid Submission 20days  Fri2MOA7  Thu 3I9M715 0% to verify thermal bridge-free building
17 Bid Review & Negotiation 40days  Fri3M0M7  ThuSM4M718 0% construction and airtightness 2'0\”9"
oor
| 18 | Final CD's Review and Approval Sdays Wed 7/26/17 Tue 8/1/17112 0% Pa test
|19 | Award of CD's & Letter of Intent Sdays  Wed 82117 Tue 8/8/17 18,17 0% h 4
| 20 | Construction 653 days  Wed 8/9117 Fri 2/7/2019,14 0%
21 Inspections, Punch List and Qccupancy (TCO) 30days  Mon210/20  Fri3/20/2020 0%
22 | Final Sign-Offs and Final Certificate of Occupancy 30days  Mon 3/23/20 Contractor training: 1) Review details with
ER construction team 2) one on-site training - -
| Final testing &
24 |Leasing and Marketing 323days  Wed 711118 Fri10/4119 0% 5 5
verification on
| 25 | Complete Model Apartment 40days  Wed 7H1/18 Tue 9/4/1819FS+24 0% SWA will be mechanical
26 Stage / Prep Model Apartment Sdays Wed2/20M8  Tue 2126/1925FS+12 0% presentup to 3 ventilation
27 Show Model Apartment 100days Wed 2/2719  Tue 7/16/19.26 0% _'T'OC}.('UDS. of system
critical junction |
Task R External Tasks. S Manual Task CESSSa  Finish-only |

Split s External Milestone L 4 Duration-only Progress

Project: 86th St - Schedule - 7.20,16

P s Milestone Inactive Task ( Manual Summary Rollup s Deadline

Legend:
y Inactive Milestane @ Manual Summary P— .

Project Summary Inactive Summary ¢ 7 Start-only C

Passive House Services




Value Engineering — Be Careful

Savings

Potential Value of Value Engineering Applications

F'L‘“;‘i“ﬂ Schematic Design Work | Construction | . ﬂl‘”:ﬁ“"
Ny Design Development | Drawings Documents Main
Time When Value Engineering Is Performed >



Who should be included from the beginninge

Architect

General Owner

e "‘

Facade Facilities
Consultant V’ Staff

Cx Agent

Consultant



PH Overview Construction Timeline

14 DUE Review & Approval 120 days|  Wed 215i17 Tue 811713 U%
15 Issue RFP for GC Bid 2days  Wed 2/817  Thu2/@17 11 0% Intermediate Site Inspections Whole
18 | GC Estimating & Bid Submission 20days  Fi2A0A7  Thu 301715 0% to verify thermal bridge-free building
17 Bid Review & Negotiation 40 days Fri 31017 Thu 5/4/17 16 | 0% CDnStrucuOn and alrtlghtness zlower
| oor
18 Final CD's Review and Approval Sdays Wed 7/26/17 Tue 8/1/17112 0% test
19 Award of CD's & Letter of Intent 5 days Wed 8/2/17 Tue 8/8/1718,17 | 0% r
. ]
I 20 Construction 653 days Wed 8/9/17 Fri 2/7/2019,14 0% I
. . L ]
21 Inspections, Punch List and Occupancy (TCO) 30 days  Mon 2/10/20 Fri 3/20420 20 0%
22 Final Sign-Offs and Final Certificate of Occupancy 30 days  Mon 3/23/20 Contractor training: 1 ) Review details with
23 construction team 2) one on-site training
. . Final testing &
24 |Leasing and Marketing 323 days Wed 7/11/18 Fri 10/4/19 0% ve nﬂ ca tion gon
25 Complete Model Apartment 40 days  Wed 7/11/18 Tue 9/4/18 19FS+24 0% SWA W|" be mechanica|
F Stage / Prep Model Apartment Sdays  Wed 220119  Tue 2/26/1925FS+12 0% present up to 3 ventilation
27 | Show Model Apartment 100 days  Wed 227119 Tue 7/16/1926 | 0% ‘r_nOCIf"UPEf of system
critical junction
Task N External Tasks G Manual Task EEEEd  Finish-only 3
Split e o External Milestone L3 Duration-only . Progress
E:;E%g:&gr} sScheduIe 72046 Milestone L2 Inactive Task C | Manual Summary Rollup s—  Deadline % Le g end:
Summary PSS Inactive Milestone @ Manual Summary Pr—— . ) i i
assive House Services
Project Summary P9 Inactive Summary [ 17 Start-only C
Page 1




Mock Up — PMU Testing

Why performance test a pre-construction mock-up?
 Great tool to verify design intent meets performance requirements
* Identify the logistics and sequencing of complex PH details

* Assist in working out sub-contractors responsibilities and provides
hands on experience to subs responsible be fulfilling the design details
« Used to QC sub contractor workmanship
* Must use same contractors that will be on site

« Costs associated issues with details during construction mock up
testing can out weigh the cost of the PMU



Pre-Construction Window mockup test

Final Airflow Rates:
Rough Opening: 457 % 58" Tested Pressurization: 2.0 CFM50
Air tightness metric:  0.08 CFM/sf Tested Depressurization: 1.7 CFM5&0
Airflow Target: 1.45 CFM50 Tested Average: 1.85 CFM50




onstruction Schedule

i L Task  [Tase Mame Basaling Basaline Start |Basaling Finish  |% Acusd Start Azl Finish Scheduled Start |Scheduled Finsn
Mode Dumtion Compl 200 001 02
g |gus|guslowi|gwal cualows ows |guelowalows|gual
8 - CMU Interior/Exterior Walls th fioor (South) 10 days Mon 6/15/20  Fri6f26/20 0% NA NA Fri 7/10/20 Fri7/24/20
3 - CMU Interior/Exterior Walls 7th floor (North) 10 days Mon 6/29/20  Fri7f10/20 0% NA N Fril 7/24/20 Frigf7/20
& | - CMU Interior/ Exterior Walls Tth floor (South) 10 days Mon7/13/20  Fri7f24/20 D% NA N Fri 8/7/20 Fri 8{21/20
e | - CMU interior/Exterior Walls 8th floor (North) 30 days Mon T/27/20  Fri8f7/20 0% A HA Fri 8/21/20 Fri9/4/20
8 = CMU interior/Exterior Walls 8th floor (South) |30 days Mon 8020 Frig/21/20 0% A HA Fri 97420 Fri®/18/20
BE - CMU Bulkhead Narth 5 days Man 8/24/20 | Frigf28/20 0% A HA Fri 9/18/20 Fri 925,20
= | - CMUC Bulkbead Sauth 5 days Man8/31/20  Frigfaf20 0% NA NA Fri 9/25(20 Fri 10/2/20
ER = Brick 105 days  Mon§/B/20  Fril0f30/20 0%  NA NA Fri 7/3/20 Fri 112720
a1 - 2nd-Trd Aoor 15 days Mon6/B/20  FriG/26/20 0%  NA NA Fri 7/3/20 Fri7 2420
= | - Adrf\apor Rarrier 5 days Mon 6820 Fri6f12/20 0%  NA NA Fri 7/3/20 i 7/10/20
Ee) - Insulation 5days Mon 6/15/20  Fri6f19/20 0%  NA NA Fri 7/10/20 Fri7/17/20
o | - Brick Sdays Mon 6/22/20  Fri6f26/20 0% NA NA Fri 71720 Fri7/24/20
N - rd-4th floor 15 days Mon§/29/20 Fi7/17/20 0%  NA NA Fril 7/24/20 Frig/14/20
| | - AdrfVapor Batrier S days Mon 6/29/20  |Fri7f3f20 0% NA N Fri 7/24/20 Fri7/31/20
3 - Insulation 5 days Mon7/6/20 FATA020 0% NA N Fri 7/31/20 Frid/7/20
ER - Brick 5 days Mon7/13/20  FAT/F20 0% NA N Fri 8/7/20 Fri 8/14/20
= | - ath-5th Aloor 15 days Mon 7/20/20  Fri 8720 o3 NA MNA Fri 8/14/20 Frig/fa/20
[200 | - Air[Vaper Barrier S days Mon7/20/20  Fri7f24/20 0% NA NA Fri 8/14/20 Frid/21/20
m -~ Insulation 5 days Man 7/27/20  |Fri7/31/20 0% RA HA Fri 8/21/20 Fri8/28/20
a2 -~ Brick 5 days Man 8/3/20 Frigf7/20 3% A LTS Fri 8/28/20 Frigj4/20
102 - Sth-Gth Aoor 15 days Mon 8/10/20  Fr8/28/20 0%  NA NA Fri 9/4f20 Frig/25/20
08 - MirfVapor Barrier 5 days Mon 8/10/20  Fri8f14/20 0%  NA NA Fri 9/4/20 Frig/11/20
108 - Insulation S days Mon8/17/20  Fri8f21/20 0%  NA NA Fri 8/11/20 Frigf18/20
|05 | - Drick S days Mon 8/24/20  Frigf28/20 0%  (NA T Fri 9f18/20 Frig 25,20
107 - Gth-Tth floor 15 days Mon8/31/20 Fi9/18/20 0%  NA NA Fril 9/25/20 Fri 10/16/20
[ 20m | - Mdrf\apor Barrier 5 days Mon 8/31/20  Frigfa 20 0% NA NA Fril 9/25/20 Fri 10/2/20
[ 20m | - Insulation 5 days Mon 9720 Frigfl1/20 0%  NA NA Fri 10/2/20 Fri 10/9/20
Task r T taoual Tk [E l swnany C Dcting + Manual Progeess
Project: Spdit Ve e Tk Duation-only u Finidh oy a Crieal
Diate Mon 12/30/19 Misas L] Tt Wbl Masiial Suminasy Relop Estisrul Tasks Crtieal Spht
Summary 1 e Summary I 1 Manual Summasy 1  Enrul vieame & Prisggress
Page d




Verification for Large Pro"r

-

- Foundations il
» Abutting neighbor(s) R
 Staging of foundation
« Under slab / stem walls

* Above Grade Walls

« Wall construction type: CMU, wood
framed, etc.

« Sequencing for hoistways, upper vs.
lower floors
* Roof
 Thermal breaks and roof membrane A
penetrations ¥ . S5
» Bulkheads, louvers & dampers



Verification for Large Projects

* Air Barrier
* Window mockup testing
* Interim guarded blower door testing

« Compartmentalization (if
applicable)

» Unique component testing
* Whole building blower door test

- MEP
* In unit heat/cool duct testing
* Ventilation
* Fan power
* TAB process
* Pipe insulation
- Lighting wattages & controls

94



PH onsTrucTion and QA/QC Process

Guarded Blower Door Test Final Blower Door Test



Alrtightness

Planning during design
and the integrated design
approach

» Air barrier install

* Window details &
installation

* Interim and spot testing
* Guarded BD Test
* Whole building BD Test

Training for contractors
and subs

Inspections and testing




Contractor Trainings

* Typically two sessions: one for Envelope trades, one for MEP trades



Contractor Trainings




SWA Checklists for QA

* To help both SWA and the contractors understand what is to be
verified during the construction process and the quality expected,
two checklists are developed and review with the construction team
during kickoff (typically at foundation stages)

» Typical Checklist — outlines repetitive items throughout construction
* Unique Checklist — outlines “one-off” items but are important for PH



Typical & Unigue Checklists

S |
Seach Green Dunas Phase I “ Slleven WInFer Assoc 1a‘tes. Inc.
4518 Rockaway Basoh Efvd , Far Rooksway, NY 11881
P
HOTE. o i e scecits s P v i s bt 1 o oo st ocssmrnen
st S — Beach Green Dunes Phase Il
g e e e — Site Inspection Checklist - Unique Conditions
il fpes
e
R e— | e
S ta rt Of g el General Contractor: L+M Builders Group Project Lead: Thomas Moore
CO n Stru Cti O n g e o s o,k - Primary Contact: Andrew Canarte / TBD Primary Inspector: Mike O'Donnell
— free e - N
[rrsesen I Date: 411712018 Project Manager: Lois B. Arena
]
—— _ Rev: 0 Project Number:  BGNIMA
hcommrmrcama. | Gt i o paramimons s e a2 i, e
i [ e e P Eropluzees o g v v The following items must be inspected and/or tested by SWA before being made inaccessible.
Prior to | e arsor s i i b RS i Dot e o 2 iy B
5l R R [Project Phase | ftem #
i Jeremtiram U1 Elevator Pit
D I I / H e U2 Below Grade Insulation
ryWa | T i Cpe - Below Grade |3 Floor ion in Lobby Areas
I — - e e IE] Connection from Below to Above Grade
Start of O e TE3 CompactorRoom |
H e U6 Gas Meter Room
HE el el e U7 Water Room
DryWa” = T L e e u-8 Laundry Room
el s #SaT u-9 Electrical Room
. PR — ————— U-1 Refuse Rooms (Floors 2 - 8)
Installation b U SeismicGapComes |
—p— e = | P i s st o it Above Grade 3:: D:::::ot'\e?:lk
u-14 Air Sealing at Garage Beam
U-15 Air Sealing at Garage Ceiling to Wall Connection
U-16 EIFS Expansion Joint
U7 Shelf Angle Attachments
u-18 Storefront Air Sealing
U-19 Canopy Connection & Drain Insulation
H - u-20 Connection from Wall to Roof
Construction A Mecharical Equpmanl S0
N oo o s o 7t i B = 2 s ot e 022 ERV Mechanical Curb
H i — U-23 PV Supports
Completion i e — ropou | U2 ool Dra i
1 e s i o v M 3o vt U-25 ERV Roof Penetration
i T e e T S i e e ) 5l Plumbing P ot
e u-27 Exhaust Ventilation Penetration
e v-z8 oAt
[ e e
T T TeTE
T g o ey Please note that this guide is not meant to replace the drawings or specifications laid out by the
S metiy i or provide a fully ive list of areas where these issues may occur.
RS-




Typical Checklist — Start of Construction

Inspections for 2015 Enterprise Green Comr"nunities w/ NYC Overlay (EGC) and. Passive House (PHIUS+) - Typical List

NOTE: Items in red are specific to Passive House and are highlighted to call attention to these requirements.

SWA to inspect the first installation of each item to verify compliance and then periodically thereafter to ensure consistency of work.

SRR e Timeline Details
Phase
Sub.—slab vapor In progress, prior © * Sub-slab vapor barrier verification for EGC. Contractor photos are acceptable.
barrier concrete pouring
Underslab and ] : ) . i ; i . i
In progress, prior to + Insulation at pile caps and elevator pit installed at correct thickness with boards tightly joined together with no
below grade wall
| : backfill gaps.
insulation
+ Wall/window mockup review and test
c ) + AirBloc 215 installed per manufacturer at brick areas. Transitions at slab edges. Window opening flashing.
o Above grade air At commencement, . i i ; i
= barrier every 1-2 floors + Sto Gold Coat installed per manufacturer at EIFS areas & window opening flashing details.
=] ry + Sto Gold Coat installed per manufacturer at adjacent building areas. Sequencing and build up of wall to allow
‘g’ for proper drying and air barrier thickness to be achieved.
o
@]
ks + Wall mockup review for insulation
%’ + Correct materials for shelf angles, brick ties, and any other materials penetrating the insulation layer
N + Brick wall insulation is cormrect thickness and flat against the substrate with boards tightly joined together with no
Above grade At commencement, gaps. Any gap argas _T|Iled in wnh. can spra}_r foam. |nt§r|or slpr.ay foam is contllnuous_ _ .
_ ; + EIFS wall insulation is correct thickness with boards tightly joined together with no gaps. Interior spray foam is
insulation every 1-2 floors )
continuous.
+ Interior and exterior spray foam insulation at areas adjacent to the garage is correct thickness and continuous.
+ Underside of garage ceiling areas insulated continuously
+ Insulation at parapet is continuous




Prior to Drywall / Start of Drywall Installation

Interior framing
layout for air sealing

At commencement,
every 1-2 floors

* Run drywall to the exterior wall at partitions between dwelling units and seal the joint at that intersection
(overlaps with firestopping) for compartmentalization.

Building envelope
air sealing

At commencement,
concentrated early in
the construction
process

+ Smoke testing of penetrations and envelope transitions to be conducted throughout construction. Including:
+ Wall/window installs

+ Intermediate spot testing (sampling of windows, doors, & unguie rooms e.g. gas meter room)

+ Whole building blower door (final test, see below)

Duct sealing

Prior to enclosure with
drywall shafts

+ Ductwork thoroughly sealed with mastic for all HVAC systems. Do not pin ducts to the ceiling.

+ SWA to perform GSHP duct tightness testing in apartments as required by PHIUS. Provide a mock up for
preliminary testing.

* Provide Aeroseal reports to SWA for all central ERV ductwork

+ CAR dampers (adjustable recommended) at all supply and exhaust registers in apartments and common areas
where applicable

* Gaps between drywall and duct to be sealed prior to final diffuser installations at all locations

Roof insulation

When work is in
progress

* Proper thickness and all insulation boards are tightly adjoined with no gaps.
+ SWA must inspect the installation in progress.

Pipe insulation

Duct Insulation

At commencement, in
progress, prior to
drywall enclosure

+ Ensuring proper insulation thicknesses for domestic hot water (including crotons), domestic cold water, heating
hot water, ground source water, and refrigerant lines. Exterior piping insulation to be protected in accordance
with energy code.

+ Observe proper R-value and thickness of duct insulation.

+ Observe proper installation and air sealing of duct insulation and vapor barrier on ducts between ERVs & the
exterior.

Window & door
installation and
sealing

At commencement,
every 1-2 floors

+* Testing as described above in the building envelope air sealing section
+* Visual inspections for remaining window installations

Drywall installation,
air sealing visual
inspection

When work is in
progress

* Ensuring drywall seams are sealed to the ceiling, floor, and each ather
+ Air sealing details to be observed being implemented as outlined in the drawings
+ Install cement board or similar (#ASTM #D3273 compliant) behind tub/shower enclosures

HVAC equipment
installations

Once on site, after all
equipment installations

+ HVAC equipment to match schedules, meet efficiency requirements, and have associated controls installed

Water heater room
drain

When work is in
progress

+* Provide floor drain in water heater room (EGC)

Roof drains

Prior to enclosure with

drywall shafts

+ Roof drain lines installed and insulated




Typical Checklist — Construction Completion

Construction Completion

Lighting and lighting

At commencement, at

= Lighting and lighting controls (e.g. occupany sensors) where required. Keep boxes of LED fixtures to confirm

controls 100% completion makes/models.
Appliances, « ENERGY STAR appliances and leased clothes washers, model numbers for dryers
occupant waste & Once arrived at the site |- Provide electric stove/rangefovens
recycling bins - Provide 1 waste + 2 recycling bins per unit and in community rooms
Roof membrane & Upen instaliation = Install ENERGY STAR certified roofing product for all roof. (EGC)
roof pavers = Wherever roof pavers exist, install light colored with minimum solar reflectance of 0.3. (EGC)
= All installed plumbing fixtures (toilets, kitchen faucets, bathroom faucets, shower heads) are the correct GPM
Plumbing fixtures & |Sampling of apartment flow rates as required by EGC and Water Sense labeled as needed

water metering

units

- Water meters installed on each toilet and laundry facilities, the boiler makeup water, outdoor water, and water
consumption in any commercial spaces. Conduct pressure-loss tests and visual inspections to determine if there
are any leaks. Fix any leaks found. (EGC)

Air tightness testing
(blower door)

Sampling of apartment
units

« Apartments must pass leakage testing maximum of 0.30 CFMS0 per square foot of enclosure
- SWA recommends testing a sample mockup unit as early as possible

Exterior door sealing

At 100% completion

« All exterior doors are sealed with weatherstripping & door sweeps

Air tightness testing
(blower door)

Whole building blower
door test. At 100%
completion

- Building must pass leakage testing maximum of 0.08 CFMS0 per square foot of enclosure
= Building systems must be put in operating state as outlined in the Blower Door Test plan

PHIUS+ Verification

At 100% completion

« Pressure difference between the heat pump cabinet space and apartment to be less than 5 Pa; return grill to be
sized accordingly.

- MERYV & filters for ERVs and heat pump units installed

= Filter access panel on heat pump units is tight to prevent bypass of the MERV 8 filters

- Kitchen exhaust grilles are fitted with MERY 3 or washable mesh filters

- Kitchen exhaust grilles are a minimum &' away (in plan view) from the cookiop

+ DHW temperature rise testing in apartments. Max of 0.6 gal to be delivered before DHW temp rises 10 degrees.
= Drain pans included for each HVAC component which produces condensate

- Overall PV system panel counts and model numbers

« Duct systems cleaned, new filters installed

- No smoking signs and lease language, Low VOC paints, primers, adhesives, sealants and low emission
composite wood and flooring (Indoor airPLUS criteria, also overlaps with EGC)

- SWA measured ERV and GSHP air flow rates. A full TAB report by others is required beforehand, SWA will
then spot check flow measurements. Recommend a meeting with the TAB prior to their work beginning to ensure
on the same page.

ERYV testing

Sampling of apartment
units, no less than 10
units ready at one time

- ERV supply & exhaust flows at least 100% of design flow and within 10% of each other.

» Flows at each register must be within 20% or 5 cfm of design flow, whichever is greater.

= Measured 1 pascal difference or less between the bedrooms and living space when the ERV system Is
operating and the doors are closed

= Access to main trunks coming off the ERV is required for this testing (PHIUS 1o confirm)

GSHP testing

Sampling of apartment
units, no less than 10
units ready at one time

- Total system flow must be within 15% of design flow

= Heat/Cool flows at each register must be within 20% or 25 ¢fm of design flow, whichever is greater.

- Measured 3 pascal difference or less between the bedrooms and living space when the GSHP and ERV
systems are operating and the doors are closed

Metering (electric)

At 100% completion

« Tenants are individually metered for electricity (meter banks)

Landscaping

At 100% completion

= Ensure landscaping and irrigation meet EGC requirements

“Construction Waste Management reports to be submitted to SWA throughout the project, as they are received from the waste hauler.




Unigue Checklist — TOC

The following items must be inspected andfor tested by SWA before being made inaccessible.

Project Phase | Item # Description
-1 Elevator Pit Insulation
- Below Grade Insulation

Below Grade U-3 Floor Insulation in Lobby Areas
-4 Connection from Below to Above Grade
U-5 Compactor Room
-5 Gas Meter Room
-7 Water Room
-8 Laundry Room
-9 Electrical Room
u-10 Refuse Rooms (Floors 2 - 8)
U-11 Seismic Gap Corners
12 Flood Vents

Above Grade —y33 Detention Tank
U-14 Air Sealing at Garage Beam
U145 Air Sealing at Garage Ceiling to Wall Connection
U-16 EIF 5 Expansion Joint
U7 Shelf Angle Attachments
U-18 Storefront Air Sealing
U149 Canopy Connection & Drain Insulation
-20 Connection from Wall to Roof
U-21 Mechanical Equipment Supports
1-22 ERY Mechanical Curb
U-23 PY Supports

Top Out U-24 Roof Drain Insulﬁti_on

1-25 ERV Roof Penetration
U-26 Typical Plumbing Penetration - Roof
U-27 Exhaust Ventilation Penetration
U-28 Smoke Dampers

Please note that this guide is not meant to replace the drawings or specifications laid out by the
architect or provide a fully exhaustive list of areas where these issues may occur.




N Item # Ingpection Detail Date
| ' I q U e U -1 |Elevator Pit Insulation Bulletin 1 - 01/24/2018

Description

e
N 2" rigid insulation installed as indicated at the elevator pit. Boards flat against the wall with no gaps f any gaps filled with spray
ecKklIsT —
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Unique —
Checklist —

Description

Bulletin 1 - 01/24/2018
Louwver vent installed with continuous sealant around perimeter. Door to the room must fully be gasketed and weather stripped
Gas room penetrations must be air ssaled.

Detail Date
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© Item # Inspection Detail Date
U n I q U e U_13 _|Detention Tank Bulletin 1 - 01/24/2018
Description
C h © Ensure continuous installation of spray foam insulation between the top of the detention tank and the underside of the apartment
e C kl | S -|- — above; R-30 inzulation indicated. Spray foam insulation between detention tank and Storage area.

Exam ®) le 3 I
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ltem # Inspection Detail Date

L]
U n I q U e U -19 [Canopy Connection & Drain Insulation Bulletin 1 - 01/24/2018

Description

Sturctural fiberglass plate is to be installed at canopy connection; refer to drawing A-318. Canopy drain line to be insulated (mot
e ‘ | S — currently indicated)
EXO I I I p | e | Images

B Canci DT




Item # Inspection Detail Date

[ ]
n I l ' e U-23 |PV Supports Bulletin 1 - 01/24/2018
Description

All steel connections for PV penefrations must be installed with thermal breaks. Structural plastic thermal break undeneath the

°
I;orizonﬁl parapet and roof penetrations. Vertical support connection at the top of the parapet must be installed with a fiberglass
ermal break. Refer to details B1 - A332, B3 - A332, and C4 - A332.

xample 5 —

LR LA P
P G £

—— o pEna

0o PR
RO BT

o

EELE LT T

o L HE A I

By comECTON AT PRRARET WL, L ]
B 1L T

[

HESENS SEE STRUGCT WG

—"A'\ — SEAL ML PERETRATIONS:
COMT. SELF ACHERED 17
A POET. 1 | -
MR CVERLAP Vi SEALAN T i\

250 ALLBANLIW COPING WTTH T,
YRR FIMEEK, COLOR TBD, 5 L
BILKE AT EACH JT iy

SRREG CUP

DLE3 ALLIA AMCHOR: PL

245 FASTMNERS, TYP

el HER RO GRE SEALANT

B B TRLIGTLNE FENETHATEIM £ HO0F,
o

STl PLATE, 565 STRUGT, [T

ST FIBEROLASE FL

FOOOF S0 RERRE: COMT
VER TOR OF BLOCKNG.

T4, POST OTL AT TOP OF PARAPET
R R TR




Dedicated Onsite Personnel

 Dedicated air barrier supervisor
from CM team overseeing
installation and continuity

* Dedicated air barrier
contractors

« Supplemental air barrier
consultant / tester hired by the
GC for their own quality control
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Dedicated Onsite Personnel

* The more eyes on the air
barrier, the better.

« Don’t forget about the other i-
trades though — although they —
won't be “graded” with an air 1
barrier test, their quality of work B
Is important for achieving PH EEE
goals -




Questions?
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What's wrong with this photo®e

(hint: there can be more than one thing)
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What do you see wrong with this photo? Image |
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What do you see wrong with this photoe Image 2




What do you see wrong with this photoe Image 3




What do you see wrong with this photo¢ Image 4




What do you see wrong with this photoe Image &




What do you see wrong with this photoe Image 6




What do you see wrong with this photo¢ Image 7




What do you see wrong with this photo? Image 8
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What do you see wrong with this photoe Image 9




What do you see wrong with this photo¢ Image 10




What do you see wrong with this photo¢ Image 11
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What do you see wrong with this photo?¢ Image 12
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WiTh fhis photo? Image 13
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What do you see wrong with this photoe Image 14
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What do you see wrong with this photoe Image 15

Product observed on site does not FI'ICh the submittal




What do you see wrong with this photoe Image 16
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SWA Reports and Tracking

» Reporting Field Conditions
« Remedial Work

« Confirmation

* Issues Log




Photos & Sharing

» Take photos in 3 views
* Overview photos to give context
* Middle range photos to show more detall

* Close up photos to show small details (e.g. air barrier
around brick ties)

» Sharing photos on Procore or by email




Steven \A(inter Associates, Inc.

Site Visit Reports

FIELD REPORT NO. 2

DOB Job #: Date TRE report was requested by DOB:
Date TRE report was sent to the DOB:
Site Visit Date(s): 8/1372020 Inspector(s): | Michael Schmidt, Mike
O'Donnell
Report Date: 8/20/2020 Signature: 1 N (14
M) i
Client: Weather: T7°F Raining
Work in Progress: Podium structural construction, free-standing mock-up wall

Inspection Attended By:
Email Distnbution:

SWA visited the site on 8/1372020 to test the free-standing mock-up wall and window for airtightness. This project
is pursuing EGC, PHIUS+ 2015 (ESv3.1, Indoor airPLUS, DOE Zero Energy Homes), and NYSERDA NCP
incentive program requirements. Please see the following observations.

Statement of Responsibility for Energy Code Progress Inspections — 2016 Code

Table Reference Progress Inspections Inspected
1RCNY §5000- 2016 New York City Energy Conservation Code via ASHRAE 501 this visit?
01{h){2) Pathway per COMcheck on drawing EN-009.00 Wi
1141 Protection of exposed foundation insulation N
4z Insulation placement and R values i
A3 Fenestration u-factor and product rating N
1144 Fenestration air leakage N
IAS Fenestration areas N
lAE Air sealing and insulation — visual N
AT Air s=ealing and insulation — testing A
IAE Loading deck weather seals N
lag Vestibules N
1181 Fireplaces 17N
52 Shutoff dampers N
1IB3 HVAC and service water heating equipment N
1IB4 HVAC and service water heating system controls N
lIBS HVAC insulation and sealing N
1IB& Duct leakage testing M/A
lc1 Electrical energy consumption N o
ncz Lighting in dwelling units N ?
ncs Interior lighting power N g
[ Exterior lighting power N :
IIc5 Lighting confrals N i
Electrical motors N E'
Maintenanes information N 8
T



ARCHITECTURAL & PASSIVE HOUSE (PHI)

It;m Description and Action Required

Site Visit Reports e e

Drawing References: A-313, A-312
Submittal: 072100-02.0

Description:

SWaA observed the installation of 3"
Kingspan insulation on the above-grads
walls in progress at the north tower, west
and interior court north elevations floor 4-
5.

SWA requested progress photos to verify
the gaps in insulation boards were being
filled before being covered up with brick.
Meonadnock provided photos 8/10/2020,
and these look good.

‘Continue installing boards joined tightly
without gaps and filling any gaps that do
exist with spray foam.

Required Actions:
- Mone

¥
Photo from Monadnock showing installer filling gaps with spray foam.

Thickness measurement indicating 3°.




Additional Support - When Needed

Steven Winter Associates,Inc.

307 Tre AvE E. SLITE 1701, Mew YORE, MY 10001

MEMO

Date: 12723/2019

Ta:

From: Mike O'Donnell (SWA)

Re: ERV and VRF Instaliation Practices for Project Success -

ERV Systems

1. Seiho exterior vent cap hoods to have a shorl run of ductwork attached, with duct seam sealed
and duct to vent cap connection sealed with mastic. Thase will be given to the EIFS contractor
for installation from the outside. See photo, page 3.

2. Install spray foam in the entire gap space between the duct and the cored holes after hoods
with duct are installed. Caulk the hood on the exterior (EIFS contractor).

3. General duct sealing: All joints, seams, branch connections, taps, screw heads, and duct
connactions 1o equipment ara 1o be fully sealed with mastic al all lacations.

Per clarification from the engineer, no backdraflt dampers need 1o be installed.

Connect 5 flex duct, with R-8 insulation jacket, where the duct stubs through the cored wall
hole at the OA and EA locatlons. Zip tie to hold In place, then seal with mastic at the seam
between the flex duct and the hard duct, See example phota, page 4

6. Pull the insulation silver jacket to drywall, and tape around the entire perimeter using short
strips of tape. The tape needs to be fully flat against both the insulafion jacket and drywall.
Sea pholo, page 5. https:waww. enereveonseions.cony 3 m-all-we ather-flashing-tape-tan-slit-liner-3-

inex-d5 i 16266 him

7. Limit the 5 flex duct to 5 feet, For the OA connection, this should not be an issus as this is a
short duct run. Come off the ERV unit with 67 hard duct, reduce down to 5 and then connect
flex ducl. Seal joint between the flax duct and the hard duct, similar to #4. See photo, page 6.

8. Forthe EA connection, make the section closest to the exterior wall 57 flex with the remaining
duct run in hard duct. Utilize 6" hard duct for & long as possible. See photo, page 6.

9. Insulate the remaining portions of the OA and EA hard duct with B-8 foil faced insulation wrap,
with all seams of the insulation taped. See photo, page &

10, At the ERV unit, pull the insulation jackets up and tape the connection between the plastic lip
on the unit and the silver foil face of the insulation. See photo, page 7.

11, On the FA (supply side), each register box to get its own CAR damper, Litilize wye
connections as needed to ensure each box is separate from any other boxes. Sea photo,
page 8. All duct work to be hard duct on FA and RA sides (no flax).

12, On the RA {exhaust sida), nole the following:
A, Kitchen register locations need to be § distance away from the center of the stove
B. Kitchen registers are to have MERY 4 washable filters installed. Cut to size as needed.
See photo, page 9. hups:/www hardwareworld.com/pmh 7Sm True-Flue-Budoer-Washable-
Adr-Filter- Appro- 20 3ok

13, Duct to shestrock connections to be sealed with caulking or tape prior to installation of final
grilles. See photo, page 10.

14. Car dampers to go right inside the register box, typical for all locations. See photo, page 10.

Steven Winter Associates, Inc.

Improving the Built Environment Since

2

VRF Systems

1. The KoolDuct systems of ductwork look to be well sealed. However, note the following locations
to be sealed as these were found to be leaky during preliminary duct testing:
a. Connection from the KoolDuct to the flexible fabric connection (supply side)
b. Connection from the flexible fabric connection to the air handler unit (supply side)
¢. Connection from the hard-ducted return to the air handler unit (return side)

2. It was noted in some apartments on 12/6/19 that the KoolDuct only had the main trunk and cne
branch but was missing one or more additional branch connections to bedrooms. It was
discussed that these would be added with flex duct.

a. Please ensure flex duct selections align with pressure drop and original duct size
assumptions from the engineer.

3. Al duct to sheetrock connections (supplies and return) to be sealed with caulking or tape prior to
installation of final grilles.

4, SWA needs to test the duct work at rough-in stage for VRF systems, when all supply branches
and returns installed as required by PHIUS.

5. MERV 8 filters and face grilles with balancing to be installed at final.




Addressing In-Field
Conditions

* Check with PH
consultant before
doing anything which
may impact the overall

R-value e "

Example: blind side
conditions

« excavation support
lag wall to be used
as foundation
formwork

Laer | A Rl




Remedial Work & Confirmation

* Inspector to reinspect, or GC to provide photos
« Judgment call — severity of issue

* Need to establish a good working relationship before being comfortable
accepting photos

ﬁ‘ EL
/ (:\\* *'55*0

*CONFIRMED*




Issues Log

|sgues Lt.-g_. 125%HAF

Date
SVR# u‘i:njf m: Location | Issue : r“;:"_ F:m._ Action Required i R“E:;“'“ “‘F:;’;;‘:'Ef Actions TokenUpdates | Verified 3’;:;.
| Panel Insulation at Joints: nsulation & the panel joints wag found 2
10 ba around B inches deep. Shop drawings indicate 8% (EEWS Shop Fhato documentation using a mﬂg"z:; _E.r:a_slarln t._ggued
Drawings Sheet 501, Detail 1, second image nght), SW notified meazurng device will ba required Eh s Jclr gl
. Monadnock of the issue. Monadnock followed up with a photo an to wurify PH compliance. SV & al."g inetallad abing i 5
7 1 Ehl 7ih Flaor : . F F SWA | SA0E |y e Eastarn ¥ swing slage areas (Rig 3 Dingaing
116 and irdormed SWA that EEWS will continue 10 install EEWE to agres on frequency ol Drop 2 and Rig 3 Drop &)
ingulation 5 9 mch depth. Al panels balow the i Soor will need to photos and rethod of depth SR, will continus kesping
be inspactad for insuficient msulation and comacted if nesded via warfication track: of Eastarn's .:-wzu-rsas
wxienior scaffolding when exienor caulk is applied 7
1 Gap al the comer of storage moom and condenser porch localed
e 2 EM 2nd Floor  [behind the column iz not s sealed st this time. Meither i the Swia | BB ?;:s::lr';f;;n e it A Wonadrock M Open
connaction of Intesana to block SYA 1o inspact whan comalete
[ | Damaged Ductwork Cowvers: SWA chsened numerows instances of] D 11,3076, SWA chsemned
darmaged ductwark opening covers damaged or loose throughoul the that much of presowsly noted
firzt and secord Aoors. SWA believas o sigaificst smount of dist loage and damaged ductwork
has Bkaly sccumulsted in the ductwork, The project is now at risk of OOENING COvErs were repsrad
logang & LEED powil needed for LEED Plakinum cedification |$sues still persisl on tha
Monadnock to make sure that & wanous floors. WA
ductwork openings have boen perfomed spot checks on
covered on floors 1, 2, 1525 fAoars 1, 2, 15-25 and found
Mansdnack Lo issue weilten iezues in all lears
e | HYRL Bl Rl DL cordrmation to SWA once this B Y O 121118, Moradnock R
weork has besn complete. SWa 10 ernailed SV notifying that
=pot chack these areas in its et fnors 1,2, and 15-25 had
gl bien reinspected and
damaged ductwork covers
had been repairad.
On 12A2A16, SWA chsenad
isguds on floors 1, 2, and 17
Insulation under Znd floor condensor porch hallast was covered Monadnock possesses pholo On 7782076, Monadnock
L iy : before S could inspect, Images showing insulation depth and : documaentation that shows depth ! seni photos showang depth of Sieid | E
o | ool | BN | nd Floor coverage must be provided. WA 15418 land coversge. Provide images o Monsdnock N insulation al condensor porch TIB/G | Closed
— = |SWa : |allazt
Roof deck insulation inside AHU curb was covered befors SWA e ———
Lﬂm Images showing insulation depth and coverage rm_nt i Mo AU
: showing blurry tape
: - rigasuremends of insulation
Monadnock possesses pholo at the AHU curhs.
: %th & th . documentation that shows depth e b : £
L (R0 ) ™ SWA | S8 | g covage. Provide imageste | MO0k | M o somecnie, swa e Chvel




Do NOT Do This

- Be wary
* Assume if the GC has done a PH / Net-Zero
project that the second will automatically
pass
» Keep going without passing the window
mockup

» Depend on subs understanding contract
docs without communication

 Allow the GC to exclude meeting PH
requirements from the contract

* Ignore your PH Consultant!




Do This - Insist on

* Training for construction staff

* Mockups & don’t stop until the window mockup
passes

* Interim blower door testing if possible

- Advanced Planning
 Typical and Unique checklists
- Blower door testing plan

 Quality Control
 Typical details readily available on site for all subs
« Communication between GC and PH verifier
 Panelized construction, if an option




Questions?
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5 Minute Break
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Blower Door Test Plan

143




Blower Door Testing

« Basic Components
* Gauge (manometer)

* Shroud

* Frame

* Fan




Whole Building Blower Door Test




Whole Building Blower Door Test

08/31/2020




Alr Tightness

* Requirement: < 0.6 ACH@50 or 0.08 CFM/SF enclosure (PHIUS large bldgs)

* What does this mean?

* @50 refers to 50 pascals pressure difference between indoors and out
during a blower door test, = 20mph wind on all sides of house

« 0.6 ACH50 = 5 times tighter than ENERGY STAR®

* Method A and Method B Testing
 A: Configures building to operation during the heating and cooling seasons
 B: Any intentional openings in the building envelope are sealed




Blower Door Test Conditions

Key: HVAC Contractor; Plumber;

GC / Builder

Intentional Opening

Test Setting

“ Steven Winter Associates, Inc.
Improving the Built Environment Since 1972

WHOLE BUILDING INFILTRATION TESTING PLAN

TO DETERMINE COMPLIANCE WITH PHIUS+ AIRTIGHTNESS REQUIREMENTS
AT SAINT JOHN NEUMANN

MAY 8, 2017
UPDATED JUNE 22, 2017

l e w
NP i ﬂi"lﬂ‘ HIENN ==

e Jl'
wll s IFTI‘N
LG -

e FORRRRE

Windows, doors, skylights in the
building enclosure

Closed and latched

Doors and operable windows
inside the test enclosure

Open

Use stairways to connect all
zones of the building

Fire dampers

Remain as found

Dryer doors

Closed and latched

Gas meter room

Door to gas meter room closed
and weather stripped

Waste handling system

Trash chute termination at roof
taped off. Door to trash rooms
closed.

ERVs (apartments)

Fan off, any dampers closed.
Ducts to the outside sealed
inside the ERV cabinet in each
apariment.

Ventilation is continuous, so can
remain taped off

Motorized dampers: ERV-4
(cellar)

Fan off, dampers closed.
Taped off from the exterior

Ventilation is continuous, so
dampers closed and sealed off

Motorized dampers: ERV-5
(1% floor)

Fan off, dampers closed.
Taped off from the exterior

Ventilation is continuous, so
dampers closed and sealed off

Motorized dampers: ERV-2A
(1% floor)

Fan off, dampers closed.
Taped off from the exterior

Ventilation is continuous, so
dampers closed and sealed off

Motorized damper: Laundry
Room (2™ floor)

Fan off, dampers closed.
Taped off from the exterior

Untaped for Method A test

Motorized damper: ERV-2
(2™ floor)

Fan off, dampers closed.
Taped off from the exterior

Ventilation is continuous, so
dampers closed and sealed

Motorized dampers: EMR. (1%
floor), Stair A, Star B, Elevator,
Boiler Room (roof)

Taped off from the exterior

Untaped for Method A test
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Whole Building Test Logistics

* Enough fans, cruise manometers, frames, shrouds, tubing, CAT5 cabling,
people?

* Is building access limited to avoid people opening and closing doors,
windows, etc.?

» Thorough walkthrough the day prior to test date to confirm prep has taken
place?

« GC and appropriate subs on site to help with building prep and issues that
come up on the test day?

« Saturday work permits active?

« COVID concerns?




Whole Building Prep Work
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Cenftral ERVs and Blower Door

* Need to seal off ERVs for the test
* Wrap rooftop ERVs and/or seal exterior intake and exhaust louver ports




Individual ERVs and Blower Door

- Typically can’t reach all vents to seal from outside
« Tape off both outdoor connection ports inside every ERV

« Some ERV’s can’t be sealed inside the cabinets




Whole Building Test Logistics and Execution

« A great resource is Blower Door Applications Guide: Beyond
Single Family Residential PDF (Brennan, Clarkin, Nelson, Olson,
Morin)

Blower Door Applications Guide:
Beyond Single Family Residential

nan and Mike Clarkin of Camroden Assaciates

il Morin of The Energy Conservatory




Whole Building Test Resources

air barrier

a a a Home QAP About ABAA Newsletters Join ABAA Events Education Technical Information Search Members Con

association of
america
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Whole Building Air Tightness Testing

Air tightness testing is a process in which the building envelope is tested to quantify the air tightness. The test measures air leakage rates through a building envelope under controlled
pressurization and depressurization.

Building testing is not a mandatory test prescribed in building codes, but a performance-based option that many designers are reguiring. The only reguirements for whole building
testing are in the State of Washington, the United States General Services Administration and all United States Army Corps of Engineers projects.

There are many standards worldwide that detail how to perform this test, some of these include:

The United States Army Corps of Engineers Air Leakage Test Protocol for
Building Envelopes

1SO 9972:2006 — Thermal performance of buildings — Determination of air
permeability of buildings — Fan pressurization method

ASTM E779 - Standard Test Method for Determining Air Leakage Rate by
Fan Pressurization

ASTM E1827 — Standard Test Methods for Determining Airtightness of
Buildings Using an Orifice Blower Door

ASTM E3158 — Standard Test Method for Measuring the Air Leakage Rate
of a Large or Multizone Building

« ATTMA — Measuring Air Permeance of Building Envelopes (Dwellings)

« ATTMA — Measuring Air Permeance of Building Envelopes (Non-Dwellings)




Test Day

 Plan all equipment needed in advance

» Keep testing team small: 3-4 people

« Restrict building access for duration of test to essential people

» Have extra tape, caulk, foam on hand for any last minute air sealing
efforts needed

» Construction crew on standby*




Some Successful Blower Door Tests

« Star Garments (Sri Lanka) passed on 5/1/2018

« 211 W 29t Street (NY, NY) passed on 10/12/2019

« Beach Green Il (Far Rockaway, NY) passed on 10/18/2019
* 511 E 86t Street (NY, NY) passed on 08/31/2020




Questions?
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CJ When poll is active, respond at PollEv.com/swa335
! Text SWA335 to 22333 once to join

What are your final thoughts and takeaways from the
presentation today?

It pays to plan ahead
g ymarill)ual/gwdebook

prep-can Include rgﬁéer%ﬂ?c helpful

O Onnaattentlon checklistsalways
| s thanks. -great
Frricoordi nation

Q %D can't just attend one rodeo =
<

rodeos 92 9C hugely ¢
documentation progce%’s 3

resting
n

Important
understood
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Questions & Final Discussion
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Join Us for More Trainings!

* Module 8.4 - Field Training & Mock-Ups

Register here:




Contact Us

307 7th Ave., New York, NY 10001
Michael O'Donnell

Senior Building Systems Consultant |
CEM, BPI MFBA

modonnell@swinter.com
212.564.5800 x1360

WWW.swinter.com
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Resources




