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TELUS Garden| Seeing Green

• Office Tower: 520 Georgia 
Street

• 22-story tower
• Commercial retail at 

street level
• Four levels underground 

parking

• Residential Tower: 775 
Richards Street

• 48-story tower on 
three-story retail 
podium

• Eight levels 
underground parking

• Owner: TELUS
• Developer: Westbank
• Architect: Henriquez Partners



TELUS Garden| North American Trends

• Focus  Lowest Capital Cost 
• Complex building technology
• Airtight and lightweight envelope
• Prescriptive energy targets
• “All-Air” mechanical systems

• Combined temperature 
control and ventilation

• Complex and fast acting 
controls 

• Result  High Energy Use & 
Operating Cost



TELUS Garden| European Trends

• Focus  Long-Term Performance
• Passive and integrated technology
• Massive envelope and operable windows
• Energy performance target
• “Hydronic” mechanical systems
• Temperature control separated from 

ventilation
• Simple slow acting controls 
• Stable IEQ

• Result  Low Energy Use & Operating Cost



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



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



TELUS Garden| Benefits of Radiant Systems

• Superior Thermal Comfort 
• Maximum Energy Efficiency 
• Independent of Ventilation 

System
• Low Maintenance Cost
• Easily coupled with low-grade 

Energy Sources
• Simple Controls



TELUS Garden| Paradigm Shifts: Comfort/IAQ

Original
• Heat with some ventilation
• High windows, local heating

Initial Cooling 
• Summer comfort relief
• Cool air, with temperature 15ºF 

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



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

• 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



• 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  21¢/sq. 
/year

Source: ASHRAE 1999-Chapter 2.2

TELUS Garden| Indoor Air Quality Concerns



TELUS Garden| Displacement Ventilation Benefits

• Superior IAQ
• Max vent. effectiveness – 100% O/A no 

recirculation
• Absence of noise and draft
• Easily controlled space humidity
• Simple controls
• Minimal air volumes  ASHRAE 62
• Suitable for efficient heat recovery
• Easily combined with natural ventilation



TELUS Garden| Displacement Ventilation



How do we decide which system to use? 
• 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”

TELUS Garden| Systems Selection



TELUS Garden| HVAC Comparison Matrix



TELUS Garden| All-Air UFAD System

H&C by “Convection” : QC = CFM x 1.08 x (TRA-TSA)



TELUS Garden| CFD Simulation Results

“Resultant” Temperatures

UFAD System – Peak Summer Conditions



TELUS Garden| Rad. Slab H&C and DV System

H&C by “Radiation & Convection” : QC = ACLG x h x (TSP-TCLG)1.1 + CFM x 1.08 x (TRA-TSA)



TELUS Garden| TAS – CFD Simulation Results

“Resultant” Temperatures

EA-II  RS & DV System – Peak Summer Conditions



TELUS Garden| Energy Exchange

Rendering courtesy of Henriquez Partners Architects 



TELUS Garden| Office Tower

Rendering courtesy of Henriquez Partners Architects 



TELUS Garden| Office Tower

Illustration by Integral Group



TELUS Garden| Office Energy Modeling 

Energy Saving Measures 

• Waste heat recovery from the 
adjacent existing data center

• 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



TELUS Garden| LEED Energy Point Estimator



TELUS Garden| LEED Platinum Score Card



Information 
Management 

&
Process 

Automation

Corporate Real 
Estate

Energy and 
Sustainability

Information 
Technology

Human 
Resources

Financial
Information

Occupancy 
Data

Leasing
Information

TELUS Garden| Smart Building & Information



TELUS Garden| The Challenge

• Multiple control networks

• Sup-optimal information

• Lower performing
OLD 
nonperforming
BUILDING



TELUS Garden| Technology

Complex Simple

BOTH

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

Services:
• Telecommunication networks
• Lighting & Power Control Systems
• Digital Metering
• HVAC Controls
• Fire Alarm
• Security
• Access Control
• CCTV



TELUS Garden| Integration



TELUS Garden| Improved Decision Making

• Graphic navigation for all 
systems

• Energy charts for analysis

• Improved executive decision 
making through dashboards



TELUS Garden| Future Benefits

• The systems that we use 
tomorrow may not have been 
invented

• With normalized wide 
bandwidth networks those 
future solutions can be 
incorporated



TELUS Garden| Information Management



TELUS Garden| PxENG

• Active Asset Management

• Digital Active Commissioning

• Active Operation and 
Maintenance

• Measurement and 
Verification + Analysis



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



THANK YOU

Questions?
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