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What Is a High‐Performance Building?
 Energy Independence & Security Act of 2007, Title IV,
Energy Savings in Buildings and Industry, Section 401,
Definitions
A building that integrates and optimizes on a life cycle
basis all major high performance attributes,
including energy conservation, environment, safety,
security, durability, accessibility, cost‐benefit,
productivity, sustainability, functionality, and
operational considerations.
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Why is this important to you?

How can the Whole Building Design Guide
help you achieve High‐Performance?

Factors Influencing Current &
Future Building Projects
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High Performance Attributes
•
•
•
•
•
•
•
•

Accessibility
Aesthetics
Cost Effectiveness
Functionality
Historic Preservation
Productivity
Security/Safety
Sustainability

The Office of Governmentwide Policy at the
GSA headquarters building in Washington, DC
was designed to maximize flexibility, allowing
new occupants to change the space to fit
their group and individual needs.

High Performance Attributes = WBDG Design Objectives

Why aren’t we succeeding in creating
High‐Performance Buildings?

‘Standard’ design is like a relay race where one
discipline completes their work before passing
the project onto the next one with no real
coordination among project team members.
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What Are We Getting Now?
 Building codes are minimum
 One attribute is prominent while others are
overlooked or trivialized
 Low occupant satisfaction
 Lawsuits
 Premature failures of materials & systems
 Value of investment decreases while costs of
operations & maintenance increase

A Conundrum
Can we get to where
we need to go
from the place we
came from?
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Think About It …
• To raise new questions, new
possibilities, to regard old
problems from a new angle,
requires creative imagination
and marks real advance in
science.
• We cannot solve our problems
with the same thinking we
used when we created them.
Albert Einstein

We need Creative Thinking & Innovation!

Evolution in Lighting Technology
in the Last 150 Years

Whale Oil

Incandescent

Fluorescent

What’s Next?
L.E.D

The Point is this …
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Green Buildings & Occupant Satisfaction
What’s Working, What’s Not*
 Occupants of green buildings generally show a higher
level of satisfaction with their built environment than
do occupants of standard buildings, but their buildings
fall short in some key areas.
 Common complaints had to do with:
 Acoustics (too noisy, not enough privacy)
 Thermal comfort (limited temperature control)
 Daylighting (too much glare and light spill)

Similar results from other studies done over last few years
*HOK Post Occupancy Evaluation Report
of 7 HOK‐designed green buildings
as reported in BD&C June 9, 2006

What Is Whole Building Design?
To achieve high‐
performance
buildings
• It takes an
Integrated Design
Approach and it
requires an
• Integrated Team
Process
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‘Whole Building’ Approach
•

Materials, systems, and
assemblies reviewed from
many different
perspectives

•

Building components,
sub‐systems and materials
are interdependent, can
impact the total
performance of the
whole, and can perform
‘double duty’

NREL Solar Laboratory
Golden, CO

Integrated Project Team

EPA Region 8 Headquarters
Denver, CO



Comprehensive Stakeholder involvement
throughout the building’s life cycle



Evaluation for
 cost,
 quality‐of‐life,
 future flexibility,
 energy efficiency,
 overall environmental impact,
 productivity,
 creativity, and
 how the occupants will be enlivened
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Applying the Integrated Team
Process
Who needs to be at the table at the outset of your project
to ensure an integrated team process?
• Architect / Landscape Architect
• Owner, Client, Tenants
• Engineers
• Programmers
• Interior Designer
• Contractor
• Specialists (Security, Telecom, Acoustics)
• Community Members or Other Stakeholders
• Operations and Maintenance Personnel
• Others???? (Real Estate Buyer)
An Integrated Team can find a single design strategy that meets multiple design objectives

This is a tactic that can control project cost!

Building Site Selection
 Solar Access*
 Stormwater Management
 Undeveloped Land/Wetlands
 Public Transportation
 Occupant Amenities
 Compatible Functions

Police & Security Operations Facility
Little Creek Naval Amphibious Base

 Security (ATFP, CPTED)
 Disaster Avoidance

LEED

Green
Globes

*Building orientation for passive solar heating, daylighting, natural
ventilation, views, potential impacts of future development.
[Real Estate Buyer must be informed!!!]
Note: Applies to Selecting an Existing Building, as well!
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The Building as a System
• the building enclosure (building
envelope system);
• the inhabitants (humans and/or
animals and/or plants, etc.);
• the building services
(electrical/mechanical systems);
• the site, with its landscape and
services infrastructure; and
• the external environment
(weather and micro‐climate).
Harmonization of these elements
is the key to high performing buildings.
From Prof. Kesic
Building Science Concepts

Cost / Influence Over the Quality of a
Project
Rapidly
Decreasing
Influence

Major
Influence

Low Influence

High

Large

Influence
early for
optimal design
outcome and
reduced
life-cycle cost.

COST

EXPENDITURE
INFLUENCE

Small

Low

Perform
Business
Planning

Perform
Pre‐Project
Planning

Design and
Construct
Project

Operation &
Maintenance
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WBDG Sustainable Design Topics
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Energy & Sustainability Resource Pages
• Air Barrier Systems in Buildings
• Building Enclosure Design
Principles and Strategies
• Cool Metal Roofing
• Daylighting
• Electric Lighting Controls
• Energy Efficient Lighting
• Evaluating and Selecting Green
Products
• Extensive Vegetative Roofs
• High‐Performance EIFS
• High‐Performance HVAC

• HVAC System Design for Humid
Climates
• Indoor Air Quality and Mold
Prevention of the Building
Envelope
• Measuring Performance of
Sustainable Buildings
• Natural Ventilation
• Passive Solar Heating
• Sun Control and Shading Devices
• Sustainable O&M Practices
• Water Conservation
• Windows and Glazing
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16 Courses
All AIA‐HSW
Approved
Some AIA‐SD
Some USGBC
Certificate
of Completion
For Engineers
and other
Professionals
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Additional Energy/Sustainable Content
•
•
•
•
•
•
•
•

Green Building Standards & Certification Systems
Living, Regenerative & Adaptive Buildings
Greenhouse Gas Emissions in Federal Buildings
Biomimicry: Designing to Model Nature
Alternative Energy
Net Zero Energy Buildings
Distributed Energy Resources
Smart (whole bldg) Controls EcoSense in British Columbia
is one of the first 3 Living
Buildings certified in the
world (Photo Credit: ILBI.org.)

FEMP Guide to Integrating Renewable
Energy in Federal Construction
The Federal Energy Management Program Guide is available online at
www.femp.energy.gov/reconstructionguide/.
The WBDG resources pages accompanying the Guide are:
• Biogas
Biomass for Electricity Generation
• Biomass for Heat
Daylighting
• Fuel Cells and Renewable Hydrogen
• Geothermal Electric Technology
Geothermal Energy – Direct‐Use
• Geothermal Heat Pumps
Hydropower
• Ocean Energy
Photovoltaics
• Passive Solar Heating
Wind Technology
• Solar Ventilation Air Preheating
Solar Water Heating
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Renewable Energy Resource Pages
• Description: How does
it work; types & cost
of technology
• Application:
Economics; assessing
resource availability
• Design & Procurement
considerations
• Operations &
Maintenance
• Special considerations

Typical grid‐connected photovoltaic system

The Judith Gap Wind Energy Center in Montana
is comprised of 90 GE 1.5‐MW turbines, for a total
capacity of 135 MW
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Performance Issues
Thermal Performance
Moisture Protection
Fire Safety
Acoustics
Material/Finish Durability
Maintainability
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Retrofitting Existing Buildings
Retrofitting an existing building can be more cost effective
than building a new facility. Designing major renovations &
retrofits for existing buildings to include sustainability
initiatives reduces operation costs & environmental impacts, &
can increase building resiliency.
Before making what could be a major investment in the retrofit
of existing buildings for energy and sustainability
improvements, it is important to determine if the investment is
worthwhile in perspective with other building conditions.
• Is the building structurally sound?
• Are seismic upgrades needed to meet current standards?
• Are asbestos & other contaminants present?
• Can the work be done is phases to minimize disruption to
occupants?
• If a green roof is being considered, can the roof support
the additional weight without costly reinforcement?
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Strategies for Energy Retrofits
of Existing Buildings
• Recommission* all energy & water systems to determine
they are operating at optimum performance; then upgrade
energy* & water* systems to minimize consumption
• Determine occupancy patterns, then apply daylight* &
HVAC* & lighting* control sensors in appropriate
locations
• Determine if natural ventilation* & fresh air intake are
feasible alternatives to reduce heating and cooling loads
• Evaluate the potential for installing renewable energy
systems* to offset part of building load
* = WBDG Resource Page Topic

Strategies for Energy Retrofits
of Existing Buildings
• Consider solar shading devices* for windows and doors,
including those that generate electricity by PV*
• Replace existing windows w/ high-performance
windows* appropriate for climate & exposure. If building
requires security upgrade, evaluate blast resistant
windows & films*
• To ensure your newly renovated building continues to
perform as designed, measure the performance* of the
building regularly
• Balance the project’s sustainable goals with its security
goals* including site renovation
* = WBDG Resource Page Topic
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Strategies for Energy Retrofits
of Existing Buildings
• Take the opportunity afforded by the building renovation to
incorporate sustainable operations & maintenance*
practices & switch to green cleaning products &
methods*
• For historic buildings, update systems appropriately* to
maintain a balance between the need for energy & water
savings with the character of the original building fabric
• Develop a plan to optimize the recycling and reuse of
demolition debris & construction waste* to minimize
waste to landfill
• Determine if a cool roof* or green roof* are cost effective
ways to reduce heat island effect & stormwater runoff

* = WBDG Resource Page Topic

Determine Building Air Tightness
 Before upgrading to HighEfficiency HVAC, check air
tightness of building envelope
 ASTM E1827 Standard Test
Methods for Determining
Airtightness of Buildings Using an
Orifice Blower Door
 ASTM E779, Determining
Airtightness of Buildings Air
Leakage Rate by Single Zone Air
Pressurization
Also check for stuck dampers,
dirty filters, bad sensors, faulty or
incorrect wiring

Blower Door Testing
Wagdy Anis WJE
Building Enclosure Councils
BETEC
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Measurement & Verification
• If the building is metered, review last two
years of utility bills to determine if
consumption [not cost] has risen
• Plan on installing
meters for electric,
gas, water and any
other utilities
• Smart meters and submeters are preferable
to monitor real-time consumption, control
demand and increase tenant accountability
[cost control]

Additional Resources
• Energy Efficiency Guide for Existing Commercial
Buildings: The Business Case for Building Owners and
Managers (ASHRAE)
• WBDG Case Studies
• FEMP High Performance Federal Buildings Database
• DOE‐EERE Commercial Buildings: Design, Construct &
Renovate
• LEED for Existing Buildings: Operations &
Maintenance (LEED‐EBOM)
• The Green Globes Continual Improvement Tool for
Existing Buildings (CIEB)
• Sustainability for Historic Buildings
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Are people getting the message that
WBDG is the best resource to achieve
high‐performance buildings?

WBDG averages 500,000 unique visitors per month
from all over the globe who download
over 6 million documents each month
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Getting to High‐Performance
 An energy‐efficient, high‐
performance building is best
achieved using the integrated design
approach
 Conduct charrettes & project team
meetings from concept through
planning, design & construction
(include O&M folks)
 So, now you know that the best
resource available to plan, design,
construct, operate & maintain New
Buildings and major Building
Renovation Projects is the

Whole Building Design Guide

National Institute of Building Sciences
Annual Conference

Building Innovation 2014 is a gathering place for building community leaders
to convene for five impactful days of information sharing, networking and a
content‐rich conference and educational program, offering sponsors and
exhibitors a great opportunity to support the Institute’s efforts, reach their
target audience, showcase their products and services, and gain valuable
exposure and recognition for their contribution to the built environment

http://www.nibs.org/?page=conference2014
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To Achieve High‐Performance
Buildings & Meet the Challenges of
the Future
You need ….
• Vision
• Creative Thinking
• Knowledge
• Information
• Tools
You provide the Vision & Creative Thinking…
WBDG will provide the rest!

Whole Building Design Guide

Richard R. Paradis, P.E., BSCP, Bd. Cert. NCE
National Institute of Building Sciences
202‐289‐7800
rparadis@nibs.org
www.WBDG.org
Twitter: @wholebldgdesign
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