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TELUS Garden| Seeing Green

* Office Tower: 520 Georgia
Street

e 22-story tower

* Commercial retail at
street level

e Four levels underground
parking 4
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* Residential Tower: 775
Richards Street

* 48-story tower on
three-story retail
podium
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' Eight levels
underground parking

* Owner: TELUS
* Developer: Westbank

* Architect: Henriquez Partners



TELUS Garden|

Focus = Lowest Capital Cost
Complex building technology
Airtight and lightweight envelope
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Prescriptive energy targets
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“All-Air” mechanical systems
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Combined temperature
control and ventilation
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Complex and fast acting
controls

Result 2 High Energy Use &
Operating Cost
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TELUS Garden|

1
’ Focus = Long-Term Performance

Passive and integrated technology

Massive envelope and operable windows

Energy performance target

“Hydronic” mechanical systems

| Temperature control separated from
| ol [+ ventilation

Simple slow acting controls
Stable IEQ

Result 2 Low Energy Use & Operating Cost
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TELUS Garden| Thermal Comfort

A condition of mind in which

satisfaction is expressed with

thermal environment.
Depends on:

* Environmental factors (operative
temperature, humidity, air speed)

* Personal Factors (activity level,
clothing, state of health, age)

Human comfort:

* 50% Radiation

* 30% Convection
* 20% Evaporation
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TELUS Garden| Radiant Heating and Cooling

Ancient technology over 2,000
years old

Strictly temperature control
function

“Low-intensity” radiation
Cooling: Absorbs heat
Heating: Emits heat

Independent of air temperature
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TELUS Garden| Benefits of Radiant Systems

e Superior Thermal Comfort
e Maximum Energy Efficiency

* Independent of Ventilation
System

* Low Maintenance Cost

* Easily coupled with low-grade
Energy Sources

e Simple Controls
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TELUS Garden|
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Original
Heat with some ventilation
High windows, local heating
Initial Cooling
Summer comfort relief

Cool air, with temperature 15°F
below outdoor temperature

Old paradigm: 1950-1970
Comfort is important
New paradigm: 1970-1990
Indoor air quality is important

Emerging paradigm
Productivity is important

Source: ASHRAE 1999-Chapter 2.2
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TELUS Garden| Comfort Improves Productivity

Performance metrics for “productivity”
are difficult to define and measure

Building energy cost ~ $2.00/ft2/year
Occupants are paid ~$200/ft2/year

TeTar T

Be careful when saving energy...

A 25% savings in energy would be
negated by a 0.25% drop in
productivity!

Productivity costs are

100 times more important

Source: ASHRAE 1999-Chapter 2.2
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TELUS Garden|

30% of commercial buildings have
illness associated with them

Poor indoor air quality = 18% lower
productivity

150 million person-days/year lost to
absenteeism due to poor indoor air
quality

Estimated cost: $8.1 billion 2 21¢/sq.
/year

Source: ASHRAE 1999-Chapter 2.2
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TELUS Garden| Displacement Ventilation Benefits

e Superior IAQ

e Max vent. effectiveness — 100% O/A no
recirculation

* Absence of noise and draft
 Easily controlled space humidity

e Simple controls

* Minimal air volumes < ASHRAE 62
* Suitable for efficient heat recovery

* Easily combined with natural ventilation

: : &%
Trust | Nurture | Inspire INTEGRAL®

.
ouP



TELUS Garden| Displacement Ventilation

Separation System
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TELUS Garden|

Level of control

Sustainability

Acoustics

Thermal comfort

Indoor air quality

System flexibility
Architectural/Electrical/Structural impact
Integrated design process

NOTE: There is no “one system fits all”
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TELUS Garden| HVAC Comparison Matrix

Bancline Alternative | Aternetive 2
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TELUS Garden| All-Air UFAD System

p] WARM RADIATION
FROM CEILING
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(65°F SUPPLY AIR /200 FPM /6A.C.H)

H&C by “Convection” : Q. = CFM x 1.08 x (Tga-Tsa)
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TELUS Garden| CFD Simulation Results

UFAD System — Peak Summer Conditions

13.00 13.57 21.14 22.71 24.29 25 .86 27.43 23.00

“Resultant” Temperatures
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TELUS Garden| Rad. Slab H&C and DV System
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Y
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OUTDDOR AIR

-----------------------------------

(68°F SUPPLY AIR /40 FPM /1A.C.H)

H&C by “Radiation & Convection” : Q. = A X h X (Tep-Te ) + CFM x 1.08 X (Tpa-Tes)
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TELUS Garden| TAS — CFD Simulation Results

EA-II RS & DV System — Peak Summer Conditions

13.00 13.57 21.14 22.71 24.29 25 .86 27.43 23.00

“Resultant” Temperatures
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TELUS Garden| Energy Exchange

How It Works

The existing TELUS Building has a condenser This low-grade heating energy will provide

loop that transfers the condenser water fheat  the primary heat source for the site. The New Residential Tower

rejection cycle) from the Chillers, or cooling radiant slab and perimeter fan coil units Fan Cail
plant, to the Fluid Cooler, which rejects heat to  in the Office Tower and the fan-assisted Epace heatng and pre-hadating of
OOMTEElG MY walher

the atmosphere. By tapping into the existing radiators in the Residential Tower have

risars with new supply and return pipes, we been designed to make use of this energy.
will direct that condenser water toward the
new heat exchanger.

New Office Tower
Fan Cail and In-Slsb Radiant

Spack hesting and pre-Neating of
comaatic ot water

Existing TELUS Facllity

* Daita CentraMeisphons Switch
HSAL generaton
Contrad Hoal Haar rscton e Cooling
back up Pt g3 primary heet soure

Rendering courtesy of Henriquez Partners Architects
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TELUS Garden| Office Tower

Erictoveitalc panels
Stormwabar managomant
() Forwater harvazing
(5} Exterior vertical glass soler shade firs
@ High-parormancs triple-glazsd curtain wal
() 7020 Glasssclid wall ratio
@ Fritind ginss
G B0/ Glassésclid wall ratio
0 Ciparanie windows (naturnl ventlation]
Fherior automated shading sysbem
Exterior hortzontal aluminum solor shades
Cononete and steel with moycled oonternt
ED Wmtmm -ﬂﬂ:gn—.; arvd fan coils
Domand contrl 2nd displacement vertiation
5050 Glassisolid wall ratio
Siy Giartens —proheat of ventilticn air
Clsemn for non-potablo waber
Erd-of-np facilities
Elociric car changing station (%)
Exhaust nir hoat moowry

=03 DTV OE

Rendering courtesy of Henriquez Partners Architects
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TELUS Garden| Office Tower

Radiant slab

T

“ Natural light

Light shelf
Chilled beam

Sun tracking blind

| Solar gain exhausted
via facade

Operable windows
(Top & bottom)

lllustration by Integral Group
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TELUS Garden| Office Energy Modeling

Energy Saving Measures
0.00 - 6.71 mph
6.71 -13.42 mph

o s mpl : s Waste heat recovery from the
i m adjacent existing data center
>33.55 mph Triple Glazing System

Demand Control Ventilation
Displacement Ventilation
Exhaust Air Heat Recovery
Radiant Slab Heating and
Cooling System
Reduce Lighting Power Density
Occupancy Sensors and
Daylight Control
Low Consumption Plumbing
Fixtures
Photovoltaic Panels for
Renewable Energy

—_—

Energy Modeling Design by Integral Group
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TELUS Garden| LEED Energy Point Estimator

WATER
HEATING & COOLING ENVELOPE LIGHTING EFFICIENCY GREENING
Mechanical  Epergy Plant & Heat | | Solar Glazing Thermal Power LEED
System Source Recovery Shading Ratio Resistance Control Density Scale
E D Alternate D High |:| U-values
Radiant | energy efficiency Double skin reduced by d Rainwater _
g U h:at:?g and i source such plant with O ;;E;hemal D ihﬁ:nsg% 25% over O :;t:g:m N ?;m:sﬂﬁg D :::s:;e
= cooling w/ | as solar, ventilation ing on or below ASHRAE system using TP irrigation verification
=  naturalvent |  geothermal heat Southand 90.1-2007 ] and toilet [ ] Tenantsub
E |, sewer, recovery West glazing daylight reduction in flushing and metering
a biomass, wy/ triple SENSENS lighting loww flow [ Green
waste heat glaze oCcupancy plumbing
recovery, sensors and intensity over [ I;E'icm |
etc. SdEdUIhg the baseline UE*'U
ventiation
[]10-25% O tube
9 reduction in education
(] [] Qccupancy lighting
U senmland Lo trie— | :::@tu&re
L the baseline - verification
Green
education
Four-pipe fan
coil or Water Lighting
based heat Electricity
e [, or natural Standand simple Intenslty per 50-59
Ll | gas [] efficiency [] Aesthetic or [] U-values on/off ASHRAE [] Low flow Points
3 | plant wl (] Glazing per ASHRAE controls [] 90.1-2007 :I::-nbing
o i without ing, or 90.1-2004 res
v i heat internal ::::: ovEr
[ recovery shading
: H -i* s
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TELUS Garden|

LEED Canada-C$S 2009 Project Checklist

Project Name - Target: LEED Platinum

N DA
CaGBC Registration #: 14256 NTEGRAL
|ssued: 51412015
1)
g
g
5
part
Project Totals (pre-certification estimates)
Certified 40-49 points  Silver 50-59 points  GoldB0-72 points  Platinum &0 points and above
Frereq 1 Storage and Collection of Recyclables Required
51 Creditd Building Reuse: Maintain Existing Walls, Floors, and Roof 1-5
2 Cradit 2 Construction Waste Management 1-2
Frereq 1 Construction Activity Pollution Prevention Required 1] Credits Materials Reuse 1
1 credit1  Site Selection 112 Credit 4 Recycled Content 1-2
5 credtz  Development Density and Community Connectivity 250111 Credits Regional Materials 1-2
1 creditz  Brownfield Redevelopment 111 Credit & Certified Wood 1
6 Credt4.1 Alternative Transportation: Public Transportation Access 2.8
2 Credt4.2 Alternative Transportation: Bicycle Storage & Changing Rooms 2] 1 | |
3 Credit4.3 Alternative Transportation: Low-Emitting & Fuel -Efficient Vehicles 3
) Credit 4.4 Alternative Transportation: Parking Capacity 2 Frereq 1 Minimum Indoor Air Quality Performance Required
1 credt5.1  Site Development: Protect and Restore habitat 1 Frereq2  Environmental Tobacco Smoke (ETS) Control Required
1 credit5.2 Site Development: Maximize Open Space 111 Credit 1 Outdoor Air Delivery Monitoring 1
1 Credit 6.1 Stormwater Design: Quantity Control 111 Credit 2 Increased Ventilation 1
1 credits.2  Stormwater Design: Quality Control 111 Credit 3 Construction IAQ Management Plan: During Construction 1
1 credt 7.1 Heat Island Effect: Non-Roof 111 Credit4.1  Low-Emitting Materials: Adhesives and Sealants 1
1 Credt7.2 Heat Island Effect: Roof 11 1 credit42  Low-Emitting Materials: Paints and Coatings 1
1 credit  Light Pollution Reduction 1|1 credit4.3  Low-Emitting Materials: Flooring Systems 1
1 credtd  Tenant Design and Construction Guidelines 111 Credit4.4  Low-Emitting Materials: Composite Wood and Agrifibre Products 1
1l Credits Indoor Chemical and Pollutant Source Control 1
(10] | | | te s credité  Controllability of System: Thermal Comfort 1
d Credit7 Thermal Comfort: Design 1
Prereq 1 Water Use Reduction Required| 1 credite1  Daylight and Views: Daylight 1
4 credit 1 Water Efficient Landscaping z.4] 1 credit22  Daylight and Views: Views 1
2 Credt2  Innovative Wastewater Technologies
4 Credt3  Water Use Reduction 2-4 ---

Credit1.1  Exemplary Performance
credit1.2  Exemplary Performance

5]
) V) ) P ) E

1
1
Prereq 1 Fundamental Commissioning of Building Energy Systems Required Credit1.2  Exemplary performance 1
Freregz  Minimum Energy Performance Required Credit1.4  |nnovation in Design: Green Building Education Program 1
Prereq 3 Fundamental Refrigerant Management Required Credit 1.5 |nnovation in Design: Green Housekeeping 1
0] 4] 8 Credt1  Optimize Energy Performance -2 Credit 2 LEED® Accredited Professional 1
212 Credt2  (On-Site Renewable Energy 2.4
2 credtz  Enhanced Commissioning 2041 1 1]
2 Credt4  Enhanced Refrigerant Management 2
&l credit 5.1 Measurement and Verification: Base Building 3| 1 Credit 1 Durable Building 1
) credit 5.2 Measurement and Verification: Tenant Submetering 3|1 creditz1  Regional Prierity Credit: S5¢2 Project Density and Community Conne 1
2 Credts  Green Power 2| 1 creditz2  Regional Prierity Credit: WEc3 Water Use Reduction 1
1 creditzz  Regional Prierity Credit: MRc2 Construction Waste Management 1




TELUS Garden| Smart Building & Information

Leasing

Information ‘
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Process
Automatis
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TELUS Garden|

Multiple control networks

Sup-optimal information

Lower performing

deﬂdﬂ
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TELUS Garden|

Complex Simple

-

Simple solutions that take advantage of new
technologies and design strategies can
reduce energy use, reduce costs and
increase occupant control.

e Telecommunication networks

e Lighting & Power Control Systems
e Digital Metering

e HVAC Controls

e Fire Alarm

e Security
. / e Access Control
BOTH ©CCV
Trust | | Inspire
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TELUS Garden| Integration

Busi Strat
stablemiatidainits INTELLIGENTLY CONNECTED REAL ESTATE

cancm

AT THE CENTRE OF BUILDING PERFORMANCE

Business Process & Services

Enterprise Decision Space:

ERP Systems
Business Intelligence

LIGHTING

Standards Communication Interface:
0BIX(XML). COBIE. MII

[

Building System Decision Space:
Dashboard User Interface

—
1

SECURITY
CCTV/ ACCESS

Information Management
Analytics

Data Management:

Internet Cloud Hosting Site ENERGY

i

. METERING
IP Network: =TT

Network Backbone of Building FIRE

NOTIFICATIONS |
BUILDING SYSTEM BACKBONE
FEETT

MAIN EQUIPMENT ROOM

Integration: ‘
Open Source Gateway, BAC Net Certified

[ . .-

—_— — F

— 0]

Information Transport System:
Cabling Infrastructure, Engineering Design

Dav Status/ Digital Signaling:
Status Information, Engineering Design

> DPEN PROTOCOL
GATEWAY

STAKEHDLDERS: CHANGE MANAGEMENT

FINANCE FACILITIES

NETWORKS

‘ \SECURITY ENEINEEHING‘ ENERGY

&
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TELUS Garden|

Graphic navigation for all
systems

Energy charts for analysis

Improved executive decision
making through dashboards
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TELUS Garden|

The systems that we use
tomorrow may not have been
invented

With normalized wide
bandwidth networks those
future solutions can be
incorporated
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TELUS Garden|

conem

DASHBOARD Select Range
ia SITE SELECTION

. . Electricity Budget Trac

C NCM pemm

DAILY MONTHLY YEARLY l

m 11/1/2012 - 11/7/2012 H
Woodley Park ::
: Goal: $0 / Month Total Expense: o
Gaithersburg This Month: $487.37 -
Short Pump Percentage: 0.0% $a99:02 0o
Carytown L
Headquarters g HomTNe Do = ——

T T T T T T T T T
21:00 2200 2300 000 1:00 2:00 3:00 400  5:00 600  7:00 800 9:00 10:00 11:00 12:00 13:00 14:00 1500

| Better AVErdge Worse

l ‘Woodley Park Gaithersburg Short Pump . cCarytown Headquarters

Shart Pump.
2150 - 2284 0.0006
Carytown
526 - 5% ST
Woodley Park R
984 - 10% ;
0,0003
0.0002
Gaithersburg
i » ] | | I l I | | |
ol T T T T T T T T T
::;‘;q“:;b:: 71:00 22:00 23:00 0:00 1:00 2:00 300 400 500 6£:00 F:00 8:00 900 10:00 11:00 12:00 13:00 1400 1500 16:00 17:00

| woodley Park J Galthersburg Short Pump | Carytown Headquarters

OPERATOR ~ TENANT
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TELUS Garden|

Active Asset Management

Digital Active Commissioning

Active Operation and
Maintenance

Measurement and
Verification + Analysis

Trust | | Inspire
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TELUS Garden| Non-Traditional Approach

* Need to change design
mentality

* Reduce vs. efficiency

* Back to basics and
simple principals

* Passive vs. high-tech
 KISS principle
* Less is better
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THANK YOU
Questions?
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