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LEADING THE
CHANGE

Iconic Passive House and Net Zero Facades for High Rise Buildings

RDH

Brian Hubbs, P.Eng.
bch@rdh.com 1

This material is intended to be used for reference, continuing
education, and training purposes only. Neither RDH Building
Science, Inc., nor the persons presenting the material, make
any representation or warranty of any kind, express or implied,
with regard to whether the material is appropriate for, or
applies to, any specific project, circumstance or condition.
Applicable and current laws, codes, regulations, standards and
policies, as well as project and site-specific conditions,
procedures and circumstances must always be considered
when applying the information, details, techniques, practices
and procedures described in this material.
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Washington's Energy Performance
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Washington's Energy Targets
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Building Trends?

400

350

o

o

30
25
20

Before 1920 1920t0 1959  1960t0 1969  1970t0 1979  1980t0 1989  1990to 1999 2000 to 2009 2010 or later
Year of Construction

o

15

o

Energy Use Intensity (kWh/m2.a)

10

o

%]
o

120

o]
o

D
o

IN
S

N
o

0

Energy Use Intensity (kBtu/ft2.a)

Source: NRCan, Survey of Commercial & Institutional Energy Use (SCIEU) - Buildings (2014)

Performance Gap - Predicted vs. Measured

----- Line representing Measured (M) = Predicted data (P)

Source: A review of the Energy Performance Gap and its Underlying Causes in Non-Domestic Buildings, Van Dronkelaar et al. 2016
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What is Passive
House ?
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1. Form & Compactness

Larger buildings

* Less heat loss area per
internal volume

* More compact

e Thinner insulation compared

to single-family PH

Typical R-values
* Single-family ~R50 to R55
+ MURBs ~R20 to R35

1 story 1 story 1 story 2 story 4 story 8 story

AV =1.33 AV =118 AV =1.04 AV =0.70 AV =0.34 AV =0.28

Photos: Passive House Canada | Maison Passive Canada
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Source: Passive House Institute

Energy Budget
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< 15 kWh/m2.yr
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Attention to Solar Control & Overheating
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Future — Overheating reviewed & cooling loads
minimized by glazing_solar control & effective shading.
Smaller more efficient cooling when necessary*

Past — overheating and management of cooling
loads managed by air-conditioning

15

Airtightness Testing for All Buildings

16
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3. Thermal Bridging
Aqua Building, S5 oD VEOTANE
Chicago [

1 e
S— g
These exposed slab edges would double the TEDI.
Balcony Thermal Bridging Solutions
20
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2. High-Performance Enclosure

More than one way to get there...
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How are Windows Selected when
No Prescription is Provided?

Windows selected significantly
influence: TEDI, MEUI, cooling,
overheating risk & thermal comfort

Energy modeling used as tool for
selection informed by:

Building Type & Occupancy

Building Shape & Form factor

Climate

Window to Wall Ratio

Available Products, Cost

Technical Specs (U-value, SHGC..)

Other requirements

Up-0.32 Up-0.25

Up0.28 Up0.19

Green Buildings Market Forecast - Vancouver Economic Commission

(c) RDH Building Science, Inc.
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Increasing Wall Insulation Levels with Step Code

Deep/Double Stud

Exterior Insulated
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Current 2x6 Wood Frame

Split Insulated Wall - Thick Exterior Insulation
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Deep Wall Window Installation Considerations

Optimal Placement of Windows in Rough Openings

t

Optimal placement aligns window
with insulation... to a point
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Installation Perimeter Flanking Losses Matter a LOT

Too much
A
r wood

Key considerations:

Too much X ) X
. . ¢ Avoid metal flashings that bypass framing or
insulation K . )

. insulation (especially placement of metal pan
displaced & too Too much i i

flashings at sill)
large of metal wood . .
. ¢ Reduce wood framing around window

flashing & leg

¢ Over-insulate the window frames where feasible

Quad Window Overinsulated in R60+ Wall

(c) RDH Building Science, Inc. 16
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4 Best Passive House Curtain Wall Systems (Uw)

uo.10
R10

uo.14
R7.2

Just Make the Frames Better?
U-window vs. U-frame RS ish
1.1

40 Best Aluminum Passive House Curtain
Wall systems + 1 high performance
Canadian system (all with U-0.125 triple
IGU)

R7 ish
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Can’t we just add more insulation to the backpans?

Step 4/5
Passive House Levels
R30-R40

2019
Spandrels
R5-R10

Step 4

Step 1-2

(c) RDH Building Science, Inc.

19



Building Science Live Series July 8, 2020

Unitized Curtain Wall - Circa 2032
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Types of Panelized Systems - Steel Stud
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Site Installation and Sealing
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Site Installation and Sealing Considerations
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Where Next? “Curtainwood” for Tall Buildings
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Prefabricated Passive House CLT Wall Panels

Design team led by Achim Charisins at GBL Architects for Vanconver Native Housing Society.
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Highly Insulated Precast Panelized Enclosures

Orchard Commons, UBC
Perkins + Will
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1075 Nelson ——>
WKK Architecture
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STRUCTURE

WINDOW BUCKS
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WINDOWS

VERTICAL STRIP INSULATION
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VERTICAL CLADDING

HORIZONTAL INSULATION
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HORIZONTAL CLADDING
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Schuco AWS
120 77

Impact of Balcony
Thermal Bridging

(c) RDH Building Science, Inc. 39



Building Science Live Series July 8, 2020

(c) RDH Building Science, Inc. 40



Building Science Live Series July 8, 2020

RHW Bank Tower 2

* Vienna, Austria

» Completion in 2012

» 217 stories

* ARGE Atelier Hayde Architekten
+ Office building

o+ TFA~ 21,000 m2

» Overall effective facade R-value ~ R-10

(c) RDH Building Science, Inc. 41
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RHW Bank Tower 2

Walls

Spandrel panels ~ R-15 effective

Double facade system

» Ventilation air within cavity
» Double pane

» Values ranging R-3 to R-9

» Conditioned cavity

* Shading in cavity

Ventilation

* Centralised ventilation

RHW Bank Tower 2

Costs
» CAD $148 million
» CAD $4.8 million cost premium ~ 3%

* T14-year payback

PHPP Values
* Annual Heating Demand: 14 kWh/mZ2.year <15
e Primary Energy: 117 kWh/mZ2.year <120

(c) RDH Building Science, Inc.

42



Building Science Live Series

July 8, 2020

Astro Tower

» Brussels, Belgium

* 1974, Refurbishment in 2013-2015
e 33 stories

« Altiplan Architects, Estudio Lamela
» Commercial Office

 TFA~ 35,000 m2

(c) RDH Building Science, Inc.
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Window-To-Wall Ratio

o <459% Window-to-Wall Ratio
« Windows U-0.17

PHPP Values

* Annual Heating Demand reduced from 170 to 15
kWh/m?2.year

(c) RDH Building Science, Inc. 44
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89

Problem

Ventilation
insufficient

No operable windows

Remediation
Limits on occupancy
Turnstiles at entries
Evacuation protocols

90

(c) RDH Building Science, Inc.
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Q1: What
circumstances might
have tempted the
design team into
creating this problem?

Al: Ventilation is a
leading source of heat
loss. Its tempting to
lower ventilation rates
in order to achieve 15
kWh/m?2a

Never compromise
comfort or safety to
achieve a target.

Bolueta

» Bilbao, Spain

+ Completion in 2017

o 28 stories

» Varquitectos

» Social Housing (361 apartments)
e TFA~ 27,500 m2

(c) RDH Building Science, Inc.
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Bolueta

Components

Walls R-26

Concrete/CMU structure with external (100mm)
and internal (50mm) insulation

Roof R-27

Floor R-27

Operable punch windows (triple pane U-0.15)
Affordable:180,000 euros for a unit !

Ventilation

Decentralised (Zehnder units)

(c) RDH Building Science, Inc.
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211 WEST 29th AVENUE

New York
LOCATION

65,000

SQUARE FEET

$405
PER SQUARE FOOT
EST. 4% PREMIUM

Bernstein Real Estate
DEVELOPER

ZH
ARCHITECT

(c) RDH Building Science, Inc.
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The House, Cornell Tech

* New York City, U.S.A.

» Completion in 2017

e 26 stories

* Handel Architects, LLP

e Student Residence (351 studios)
e TFA~ 17,500 m2

(c) RDH Building Science, Inc.
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The House, Cornell Tech

Components

Roof R-50

Walls R-19 average (~ R37 effective for panels)
Panelised steel studs with external insulation
Slab edge R-10

Cantilevered floors R-40

Windows U-0.17

23% Window-to-Wall Ratio

Ventilation

Central system, with 1 riser per unit

(c) RDH Building Science, Inc.
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104
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The House, Cornell Tech

PHPP Values

* Annual Heating Demand: 14.2 kWh/mZ2.year < 15
e Peak Heat Load: 14 W/m?>10

* Primary Energy: 139 kWh/mZ2.year > 120

The House, Cornell Tech

(c) RDH Building Science, Inc.
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109
Graphic courtesy Handel Architects
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112
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BAHNSTADT
GAOBEIDIAN

Gaobeidian Railway City

(about an hour outside Beijing)
LOCATION

30 high-rise buildings

1 million square meters
SIZE

(c) RDH Building Science, Inc.
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116
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E Condos - 196 m, 58 stories

Montage at CityPlace West - 153 m, 48 stories

Tall Residential Buildings?

ICE North Tower - 234 m, 67 stories 120

(c) RDH Building Science, Inc. 60



Building Science Live Series

July 8, 2020

Tall Residential Buildings?

Balconies

Elevators and Garbage Chutes

Parking Garages + Podium Connections

Window Wall vs Curtain Wall?

Centralized Ventilation vs Compartmentalized Suites?
Weight/structure

Construction speed

ICE North Tower - 234 m, 67 stories 121

122
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Tall Academic Buildings?

Leslie L Dan Pharmacy Building, University of Toronto Student Learning Centre, Ryerson University Schulich School of Business, York University

123

124
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Final Thought - Why do imported products often
perform differently than expected?

127

Future Demand: Six-Storey Apartment Building in BC

— Thank
you.

PHPP 2000s 2050 2080

e==Cooling Demand (kWh/m?a) ===Heating Demand (kWh/m?a)

RDH

Brian Hubbs | bch@rdh.com

128
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