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PH BASICS



Multifamily

ELEMENTS OF A LARGE MULTIFAMILY PASSIVE HOUSE BUILDING

MULTIFAMILY CONSIDERATIONS

CONTINUOUS INSULATION & |
THERMAL BRIDGE-FREE | ENERGY RECOVERY VENTILATION B D
CONSTRUCTION ‘ L 3 ‘ Determining the right system for any

i project can be challenging. There are pros
and cons to both central and
decentralized systems. A certified Passive
House consultant can help the project
R team decide which system is best for your
= DOMESTIC HOT WATER building.

FRESH AIR

EXHAUST AIR

HIGH PERFORMANCE
WINDOWS & DOORS
o Domestic Hot Water
* In large scale multifamily buildings in the
US the majority of DHW systems are
central systems with recirculation loops
and high efficiency, natural gas water
heaters. Minimizing pipe lengths and
EFFICIENT LIGHTS & optimizing pump sizes and insulation are
APPLIANCES essential to meet the rigid Passive House
- primary energy and cooling thresholds.

=T

449

[
i
E |

I

=

AIRTIGHT ENVELOPE

Efficient Lights & Appliances

Multifamily projects face special
challenges here because they must run
corridor and egress lighting 24/7.They are
also faced with a greater number of
appliances per square foot compared with
single family homes. Both of these factors
result in increased cooling and primary
energy demands. The use of controls and
daylighting should be incorporated
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wherever possible to reduce energy use.
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PHI vs PHIUS: Differences

Requirement

Comfort criteria
Whole building
energy demand

Heating demand

Cooling demand

Air Tightness

Ventilation

Cooling & Heating
Loads

Mandatory

/ft2 of conditioned envelope

Same for all climates

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

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

Not a lot of approved ERVs in
us

Can certify based on
demand or load

Recommended

/person

Changes based on
climate

Changes based on
climate, sensible only

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

Approve a lot more ERVs

Must meet both demand
and load thresholds

Leads to triple pane
windows in NYC for PHI

Temporary adjustment
being allowed for cooling
demand by PHIUS

Can be difficult to meet
both




Blower Door Testing

« Basic Components

— Gauge —
(manometer)

— Shroud —

— Frame
— Fan— ¥y, % il
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Door Testing — Whole Building




CONSTRUCTION PHASE QA/QC



PH Contractor Buy-In

General contractor and subcontractor
buy-in is critical to project success

All frades have an impact on project
results and may require a mind shift on
performance testing

Passive House Tradesperson fraining
mandatory for key personne

GC needs at least two people who will
be dedicated to PH scope and
coordination
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PH Confractor Buy-In

« Ensure GC & trades fully understand what's
INncluded in respective work scopes

* Ask questions, dispel myths

* Discuss expectations with whole project
team during bidding phase




Verification for Large Projects
i - *m “~ ‘

« Foundations
— Abutting neighbor(s)
— Staging of foundation
— Under slab / stem walls

e Above Grade Walls

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

— Sequencing for hoistways,
upper vs. lower floors
« Roof

— Thermal breaks and roof
membrane penetrations

— Bulkheads, louvers &
dampers
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Verification for Large Projects

« MEP

—In unit heat/cool duct
testing

— Ventilation
— TAB process
— Pipe insulation

— Lighting wattages &
controls
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Typical & Unigue Checklists
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Testing Tools and Protocols

Window mockup testing
Interim guarded blower door festing

Interim whole building test if schedule
and sequencing allows

Envelope compartmentalization and
window testing

Unigue component tesfing
Whole building blower door test
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CASE STUDY






Wall Inspections
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» |CF doesn’t require as many inspections
for insulation and air barrier
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1" Window Mockup

DG-700 Pressure & Flow Gauge




2" Window Mockup

DG-700 Pressure & Flow Gauge
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Site Visit Reports

Description

2" Floor Slab Edge Insulation:
Refer to architectural details 20
A-356.

Detail 20 shows 4" thick insulation
at the slab edge betweenthe
CUP and the Residential Tower
extending 2" above and below
the slab (highlighted area in

detail at right).

This conditions exits at the area
highlighted on the plan to the
right.
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Sample from Cornell Tech
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Issues Log

Sample from Cornell Tech
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Issues Log - 1252017
Date
SVR | Issue Found | Date Responsible | Reinspection Open/
SVR:I o = T"T' Location  |Issue |y Fouq-'_ \Action Required 1' Party _| Required”. Actions Taken/Updates = V-dlodf‘ Closec |
t | | updater Ir
Panel Insulation at Joints: Insulation & the panel jointe was found AN
10 be around 6 inches deep. Shop drawings indicate 9° (EEWS Shop) Photo documentation using 8 :“ G ofij..;:‘?“?o:' 32
|Drawings Sheet 501, Detail 1, second image right). SWA notfied measurng device will ba required baing imt]allc d lang two
Monadnock of the issue. Monadnock followed up with a photo on to verify PH compliance. S\WA & % i 2
4 L ENv 7th Floor 5/11/16 and indormed S\WA that EEWS will continue 1o install Swa |G EEWS to agree on frequency of Esslem Y ;:"92':::'“7";;29‘3 Ongoing
insulation at 9 inch depth. All panels balow the six Soor will need to photos and method of depth SW;. will oomginua Kee )
be inspectad for insuficient msulaton and corrected if needed via venfication. rack of Easten's prograss
exterior scaffolding when exteror caulk is applied )
Gap al the comer of storage room and condenser porch located
20 | 2 | ENv | 206 Fioor |behind the column is not s sealed at this time. Neither is the SWA | B [Nonsanak to send photos olINe |y tnack N Open
connaction of Intesana to block SYWA to inspect when cmlcn
Damaged Ductwork Cov'n: SWA ob d of| On 1130416, SWA observed
d d ductwork g covers damaged or loose throughout the that much of previously noted
first and second floors. SWA believes a significant amount of dust lcose and damaged ductwork
has bkely accumulated in the ductwork, The project is now at risk of Opening covers wers repared.
losing a LEED pomt needed for LEED Platinum certification. I stil persist on the
Monadnock to make sure that al vanous floors. SWA
ductwork opanings have baen parformed spot checks on
covered on floors 1,2, 15-25. floors 1, 2, 15-25 and found
Monadnock to issue written issues in all floors.
o 3 HvAL A Lloers S - {luaIng corfemation to SWA once thie e Y On 1241116, Monadnock opwn
work has bean complete. SWA 1o emailed SWA notéying that
spot check these areas in #s next fioors 1,2, and 15-25 had
weil, been reinspected and
damaged ductwork covers
had been repairad
On 1211216, SWA observed
issues on floors 1,2, and 17,




Progress

AeroBarrier by Aeroseal was utllized

6/24/2017 - envelope leakage test
performed but couldn’t finish, Building
Department shut down site for working on
Saturday

7/6/2017 - infiltration test for energy
model passed!!

ERV testing & commissioning completed
4/4/2018 - PHIUS Certification received!!!
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PLANNING FINAL BLOWER
DOOR TESTING



Blower

Door Test Conditions

Key: HVAC Contractor; Plumber; GC / Builder

Intentional Opening

Test Setting

Notes

Windows, doors, skylights in the
building enclosure

Closed and latched

“ 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

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
apartment.

Ventilation is continuous, so can
remain taped off

Motorized dampers: ERV-4

Fan off, dampers closed.

Ventilation is continuous, so

(cellar) Taped off from the exterior dampers closed and sealed off
Motorized dampers: ERV-5 Fan off, dampers closed. Ventilation is continuous, so
(1# floor) Taped off from the exterior 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

Fan off, dampers closed.

Untaped for Method A test

Room (2" floor) Taped off from the exterior

Motorized damper: ERV-2 Fan off, dampers closed. Ventilation is continuous, so
(2" floor) Taped off from the exterior dampers closed and sealed
Motorized dampers: EMR (1* | Taped off from the exterior Untaped for Method A test
floor), Stair A, Star B, Elevator,

Boiler Room (roof)

O\ D fenaf Crm A dArvanne~ Al Jmmad Vanndlladinm in cnmdl;miiniin An
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Whole Building Test Logistics

Enough fans, cruise manometers, frames,
shrouds, tubing, CATS cabling, people?

Is building access limited o avoid people
opening and closing doors, windows, etc.e

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 daye

Saturday work permits pulled?

26



Central ERVs & Blower Door

 Wrap rooftop
ERVs or seql
exterior infake [
and exhaust
louver ports




Individual ERVs & Blower Door

- Typically can’t reach all vents o seal from outside

= Tape off bofh outdoor ~ * Some ERV's can't
connection ports be sealed inside
inside every ERV . fhe cabinets



Whole Building Test Logistics

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

Blower Door Applications Guide:
Beyond Single Family Residential
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RECOMMENDATIONS FOR
SUCCESS



Do This v

* |nsist on
— Training for construction staff
— Mockups
— Interim blower door testing

« Advanced Planning
— Typical and unique checklists
— Blower door testing plan

« Quality Conftrol

— Typical details readily available on site for all
subs

— Communication between GC and PH verifier
— Panelized construction, it applicable
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Do NOT Do This %

 Be wary

— Assume if the GC has done a PH 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
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Questions?

4

modonnell@swinter.com

THANK YOU!

Steven Winter Associates, Inc.
NEW YORK, NY | WASHINGTON, DC | NORWALK, CT
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CALL US 866.676.1972 | SWINTER.COM
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