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How important is an Integrated Design
Approach?

or

s sustainable design simply a collection of
pest practices that reduce environmental
purden, or is it fundamental to the process
of design?
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Doing it Right From the Start
1. Integrated Design Definition
2. Case Studies

3. Observations
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Integrated Design Process
TEAMING
TIMING

TRACKING
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TEAMING

TRADITIONAL
DESIGN TEAMS

Traditional
Hierarchical Organization
Owner - Architect - Engineer
Transactional Design Process
Silo-ed Disciplines




TEAMING

INTEGRATED
DESIGN TEAMS

Emerging
Holistic Thinking
Team Based
Organic Design Process
Larger Team
Users, Operators, Constructors
Innovation encouraged by Client




TIMING

OPPORTUNITIES OVER TIME
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TIMING

INTEGRATED
DESIGN SCHEDULE
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TIMING
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LIFE CYCLE COST OF
BUILDINGS

Target of typical efficiencies
VS.

Target of most impact




TRACKING

TEAM METRICS

LEADERSHIP IN EMERGY & ENWIRONMENTAL DESIC

Materials and

Resources Five major categories in which to earn
points of credits towards a certification
level:

Indqor Sustainable Sites
Environmental N
Quality Water Efficiency

Energy and Atmosphere
Materials and Resources
Sustainable Sites Indoor Environmental Quality

Credits may also be earned for design
innovation
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Case Study _ _
Emory University
Whitehead Biomedical Research Building

Location: Atlanta, Georgia
Project Type: Office and Lab #%
Size: 325,000 SF v
Cost:  $82 Million

completion: bec 2001 oz QiR R

Delivery: CM at Risk

HOK role: Arch, Interiors,
Planning
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Case Study
Context of the Design Process. . .

Begin Design: 4Q 1998 Project Complete: 4Q 2001

Goal Value
Setting Management
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%HOK Sustalnable esign




Design Process - Project Initiation

Goal Definition Worksession

Whiteheed Reseerch Bulding
Erory University
Frgject No. SBC1500

ENVIRONIVENTALLY RESFONSH EDESGN CHECKUST

Client goals
Reduced LCC — Value Managem
Campus standards

meterias and prod.cts thet are mede
fom renevele, sustainebly accpired
meterias, hae recycleckoartert, are

Higher cost + fee burden
“Research Center without Walls” g

Vialy conpliance with the
Department of Energy's Bilding
Messurerr rt and Veification

installation, and recydiable.

spaces

e | L | ||
HOK Internal Goals .—--

temetive eneray soLoes for building
ces.

- [ 1
Gorsicer ighting dmming systemto
mexdrize use of el light.

Ackress atifiia lighting recpirerrerts

Low design fee burden e L] | | .
e Ll e v I U N N
Invisible” green goals e
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Design Process - Construction — Sustainable Goals

Emory’s Whitehead Biomedical Research Building
project will:

* Reduce its water demand by 2.5 million gallons per year

* Reduce the sanitary sewer load by 2.5 million gallons per

year

* Reduce electricity and gas usage due to energy recovery

systems-

e $140,000+ annual savings due to energy recovery alone
e Reduce the amount of construction debris sent to landfills

 Reduce demand on natural resources by utilizing recycled
e building materials

« Impact the regional market
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Design Process -Value Management

Looked at 3 key major areas:

 Lighting controls

* Enthalpy Wheel

e Finishes

Begin Design: 4Q 1998 Project Complete: 4Q 2001

Goal Value
Setting Management

HOK Sustainable Design Reps, CM,
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Design Process - Value Management

Enthalpy Wheel - Whitehead Life Cycle
Analysis

« Total energy recovery wheels save an estimated
$245,000 annually, three times that of a coil to coil
recover option

Total recovery cut 750 tons of chiller capacity and 450

Boiler horsepower

Provided a positive present value cash flow of
$1,700,000 based on 20 year life cycle

* Provides estimated energy savings in the amount of
$5,900,000 based on a 20 year life cycle analysis*

* Assumes: inflation at 2.5% and cost of capital of 8%, 50% taxes
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Economics: Whitehead Building
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Heating/Humidificaiton Capacity Required
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Design Process - Construction
To LEED or Not to LEED?

« Owner driven request to pursue LEED
 Joint Team Training

* Meetings every 2 weeks

« Some Changes made In construction

Begin Design: 4Q 1998 Project Complete: 4Q 2001

Goal Value
Setting Management

< HOK Sustainable Design
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Flexible Design

Modular Lab / Office Plan
Modular HVAC & Piping Design

Lab Utilities
Closet
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 LEED Credit 2 — Urban Redevelopment
* 61,700 SF per acre
 LEED 4.1 — Public Transportation

WHITEHEAD MICHMEDNCAL RESEARCH BUTLOING
GRAOUND FLODW PLAN

LD CORE LAB PP ORT B ABES
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Water Efficiency -

LEED 1.2 Water Efficient Landscaping

Local Plant Material — no

grass.
Rainwater collected In cistern

for irrigation
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Water Efficiency -

LEED 3.2 Water Use Reductilli

32% reduction in potable water
through enthalpy wheel
reduction in humidification levels
and cold room compressor
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Enthalpy Wheel — Heat recovery
High Performance Glazing

Cage Wash

HOK Sustainable Design
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How it Works? ( cooling mode seusmmmsmrse

Cooled, Dehumidified then
Supplied to HVAC System

_dl 4. Exhaust Air is
Pulled from the Space
(Cool and Dry)

1. Fresh Outdoor
Air (Hot and Humid) is
Passed Through the Wheel
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Energy & Atmosphere -

LEED 1.1 Optimize Energy 20%
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LEED 4.2 — 50% Recycled Content:

1. Selected materials that contributed at no add’l cost
e Steel

* Flooring

« Used metal strapping in place of wood blocking

o Counters — Trespa Toplab

LEED 5.1 — Local/Regional Materials
2. EIFS cladding (local plant)

3. Block/concrete

0
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LEED 4 — Low Emitting Materials: paint, carpet,
adhesives

LEED 8.2 — Daylight and Views: 94% of spaces
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Innovation Credit

Robotic Cage
W
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Case Study —
Biomedical Research Building/Emory University

Keys 10 success:

Visionary, involved client

Early goal-setting and documentation =
TIMING

Effective leadership

Team / consensus building (buy-in) =
TEAMING

Value management

Documentation and periodic review of
Internal and external goals =
TRACKING

Effective use of available design tools
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TENACITY

Stuart Lewis,
Atlanta




Case Study

Charlottetown Government of Canada Building

Location: Charlottetown, PEI, Canada
Project Type: Office Building

Size: 17,345 M2

Cost: $27M Canadian

Date of Completion: 2005

Team: HOK Architects, Keen
Engineering, B, G, H J Assoc.
Architects

Green: Flagship Sustainable Project;
LEED Gold Anticipated
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Historic District
Revitalization

Rainwater capture and
Greywater reclamation —
80% Reduction

Mixed Mode Ventilation

Building Mass as dynamic
thermal storage (radiant
heat and chilled slab)

Maximum Daylight
Harvesting

Zoned Lighting Controls

Target 60% Energy
Reduction

Predominant Local and
Recycled Materials

Low VOC Materials




Case Study

Charlottetown Government of Canada Building

Building Envelope
Neutralize the Perimeter
Dynamic Thermal Storage
Stratification

Natural Ventilation

Local Source Materials
Site Selection

Building Orientation

Lighting Levels Cost-Effective Green
Daylighting Design: Wor_king
Drawing review
proposed NO changes
Renewable Energy to the design

Water Conservation
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Case Study
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Sustainable Design
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= Awareness of environmental issues through * Superior quality of = Ease of reconfiguration = Amenities connecti
building initiatives light and air - supports user control to outdoor

increased employee environment

User-controlle

aspects of green systems
satisfaction

responsive to the changing environmental » Celebration of

patterns of both day and night « Integration of

seasons

Responsive to localized users, utilize energy

saving devices (reheat coils)
* Flexibility ensures

= Understanding of the building operation equal
longevi

Sustainable

of facility,

participation in its management,
maximum reuse of

components

« Community-building = Master plan "bylaws" = Kit-of-parts approach * Variety of
environment provide user guide to to tools - from desking supportive
: ! ffice space, user to meeting rooms 5 o s
= Space designed for office space, user & amenity spaces

reconfigurable

"Fold-n-go" user-
changeable

wayfinding/orientation

= Accessible

components reduces
cost of churn

locations

New worker looking for
lack of hierarchy but seek

components

* Daylighting and views,
mix of collaborative

* VWhiteboards and
other mobile tools

out mentors

Support Communication R e
and private throughout to support
informal collabe

and meeting

environments

y * Zoning of open and
closed spaces

= Canada Place - connecting * Organization provides connection * Tools support collaborz * Support of ties to the

to national culture to all amenities internally and remotely neighbourhood

: or o a
o FOE[E{'H'IE urban street life community

ion to

amenities in other
adjacent facilities
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Connectivity

Technology

* User oriented controls
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* Ac i = Accessibility to all ¢ Increased iart
Accessible i % bil » Accessibility and
: overnment services accessibility to
technology ? i 4 proximity of government
tt f ra ernme ;
pathways rom a centralize ROXEHIMETE services

= Increased monitoring of building systems and

environments

Higher efficiency and longevity of building

services equipment

Collaborative worlspaces

Increased information

access

Increased flexibility
(rouchdowns)

Multiple worlc
environments

Ease of churn

Adaptability to
future technologies

On-going

monitoring pregram

Public

.

.

Demonstrable commitment .
to the environment
Stewardship through mini-
mized operation costs

Transparency of
building organization
from the street
Velcoming
reception/interaction
areas

Areas for research,
H'I(‘.Eﬂﬁg. com IWWLI\WjE)’
services, security

Wayfinding

location/live and
virtual

Transparency' of
government at work

'Humane' image of

Governments

'Green' image

representative of all

gOVEI'I]ITIEDE
services

Visitor drop-in
workspaces
(Business
Centre)

services for both
public and staff use
Shared amenities
between adjacent
government

Neighbourhood

.

.

Minimize sun shadow effects for neighbours

Reduced air pollution through optimized
operating systems

Minimal light pollution

Inviting/habitable building edges
Landscape elements

Public seating

Transparency of building
activities from the street

Special events

Receptive outdoor areas

Work-anywhere
opportunity

facilities (municipal,
provincial, federal) |

for all seasons
Gateway to CBD

government services

.

= Presence on 'principal
access route’

* Participation in
neighbourhood economy

Connectivity




Case Study Charlottetown GOCB

The Integrated Design Process starts . . .

Matrix as guideline
Full team visioning / kick-off session

Full team participation — clients, users,
consultants. . .

*Establish goals, milestones, opportunities
Worksession format repeated at milestones

*Update of LEED, energy and budget targets

*Reaffirm vision for users

*Not a presentation!

Client acknowledgement of thoroughness of process
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Case Study Charlottetown GOCB

Site Analysis

Analysis Plan

*Urban Context Analysis

5002 m2
53,849 ft2

*Climatic Conditions

*Regulatory Requirements
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Case Study

arlottetown GOCB

TECHNIQUES

Building Envelope
Neutralize the Perimeter
Natural Ventilation
Building Orientation
Lighting Levels
Daylighting

Renewable Energy

Summer solar study




Case SlUdy | —— Charlottetown GOCB

Massing
Options




Case Study Charlottetown GOCB

DAYLIGHTING
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Case Study Charlottetown GOCB
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Case Study

Charlottetown GOCB

TECHNIQUES

Building Envelope

Neutralize the Perimeter

Local Source Materials

Natural Ventilation

Site Selection




Case Study

=< HOK Sustainable Design

Charlottetown GOCB

TECHNIQUES

Site Selection
Building Orientation
Daylighting
Neutralize Perimeter
Rainwater Harvesting

Renewable Energy




Case Study Charlottetown GOCB

standing seam metal roof

adjustable sun shades

curtain wall

daylighting
transome glass

vision glass
w/ operable windows

spandrel glass

brick

wood slat soffit

South Elevation
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THE TRADITIONAL
SYSTEM
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O/A OPERABLE WINDOWS

UFAD + Radiant Slab
SYSTEM

Envelope Intensive
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Case St Charlottetown GOCB

Interior Relationship
Diagram
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Town Centre
TECHNIQUES
Stratification
Natural Ventilation
Lighting Levels
Daylighting

Dynamic Thermal Storage
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Case Study Charlottetown GOCB
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Case Study Charlottetown GOCB
Atrium — Mechanical System

LEGEND:
(D LIGHT REFRACTORY GLAZING
(@ NATURAL DAYLIGHTING TO REDUCE LIGHTING LOAD

ACCESS FLOOR
Low LEVEL SuPPLY AIR
RETURN AIR

INDIRECT LIGHTING

SHADE LOUVRE (SOUTH EXPOSURE)
ATRIUM CHIMNEY

OFERABLE WINDOW FOR NATURAL VENTILATION
DUAL PURPOSE —
RELEF AR/ SMOKE - _ USER CONTROLLED SUPPLY AR FLOOR DIFFUSER

EXHAGST TaRS
FLOOR PLENUM

RADIANT WATER TUBING
CHILLED SLAB

SUPPLY AIR TO ACCESS FLOGR
AIR HANDLING UNIT
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Case Study Charlottetown GOCB

RAINWATER —_
ON BUILDING ™

Rainwater / Grey Water
Piping Schematic e

WATER
CLOSET
(TYP.)

_— GREYWATER
SUPPLY
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Charlottetown GOCB




Charlottetown GOCB
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COST & PERFORMANCE

System Intensive
System Intensive Building y

*Additive process
sLinear
*Reactive
Envelope Intensive Building Envelope Intensive
*Reductive process
Cyclical

30% 40% 50% Anticipatory

s ENERGY SAVINGS i
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COST & PERFORMANCE

Total Savings over the lfe Minimization through innovation
of the building. Capital and
Operating makes sense
3 senvironmentally
socially

seconomically

. Conventional Mechanical System

. Green Mechanical System

75 Year Life Cycle Conventional Mechanical System Green Mechanical System

Capital Cost $25.00 per sqg. fto...oveeviieiiieiieein, $15.00 per sq. ft.
Yearly Maintenance Cost............... $1.00 per sq. ft $0.75 per sq. ft.
Replacement Cost (every 25 Years).... 50% of original Capital Cost 50% of original Capital Cost

W) . .
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Case Study Charlottetown GOCB

The integrated Team = TEAMING

designers, consultants, owners, users, commissioning, contractor
As early in the process as possible = TIMING
essential for goals and integration to have any value

clients are requesting it
PWGSC, Manitoba Hydro, Toronto District School Board . ..

Goals + Metrics = TRACKING

agree on them and use them consistently throughout = TENACITY
The triple bottom line

adds quality and long term value to any project
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|s sustainable design simply a collection of
best practices that reduce environmental
burden, or is it fundamental to the process

of design?

)
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\\MHOK Sustainable Design

Life Safety Analogy

.. transformed design practice

Sustainability and
Integrated Design

Now
.. market advantage

Soon

.. market necessity
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