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HIGH PERFORMANCE BUILDINGS

More Than Just Energy

More Than Simply Sustainability

What are They?

What Does It Really Mean?

What Does It Take?

http://www.wbdg.org/design/accessible.php


HIGH PERFORMANCE BUILDINGS

Fundamentally: HPBs 

Ensure Occupant Health, 

Comfort and Productivity

Accessibility, Acoustics, Aesthetics, Cost 

Effectiveness, Energy, Functionality, Historic 

Preservation, Productivity, Safety, Security 

Sustainability and Environmental 

Consciousness

http://www.wbdg.org/design/accessible.php


High Performance Buildings
Key Factors for Success

ÅRaising Public Awareness

ÅLegislation and Incentive Action

ÅTechnical Issues Design & Construction

ÅProcedural Issues ïCommissioning

ÅOperation and Maintenance

ÅOccupant Behavior ïChanging Mindsets    

and Culture



Is There a Need?
ÅWorld energy consumption is projected to grow by 53% from 

2010 to 2030  (U.S. Energy Information Agency)

ÅOil is forecasted to remain dominant energy source with coal 
forecasted as primary fuel for generating electricity 

ïCost of oil in 1976 vs. now

ÅEnergy use increasingly shifting away from developed 
countries and becoming more carbon-intensive 

ï120% Growth in CO2 Emissions in the next 20 years

ÅEnvironmental Impact of increasing Atmospheric CO2 Levels 

ï180 ppm to 380 ppm to 580 ppm to ????



Å

Å17% of fresh water consumption 

Å25% of wood consumption

Å39% of CO2 emissions

Å30% of waste generation

Å40% of energy use

Å55% of natural gas use

Å72% of electrical energy use

Buildings Represent



Challenges
ÅEstablish carbon-neutral buildings by the year 2030

ÅDesign buildings that use substantially less energy, 
reduce greenhouse gas emissions and create spaces 
that are healthy and comfortable

ÅMany high-performance buildings exist today that 
exceed minimum energy requirements by over 50 
percent ςyet aggressive research and development 
is needed to achieve feasible, cost-effective net-
zero-energy buildings

ÅAbove-code documents can lead the market by 
providing means to voluntarily exceed code 
minimum requirements



Net-Zero Energy Buildings

Buildings which, on 
an annual basis, use 
no more energy 
than is provided by 
on-site renewable 
energy sources. 



Factors at Play

ÅHow exactly do we define net-zero? 
Zero Cost, Zero Energy or Zero Carbon

ÅNet-zero-energy buildings cannot be 
achieved by energy efficiency alone ς
renewable energy applications must 
be applied

ÅHow do you do that in Dense Urban 
and High Rise Environments?



How Do We Get There
ÅBuilding Orientation

ÅSiting and Location

ÅBuilding Envelope  Efficiency       And How Much
ÅMaterial Use

ÅFenestration                                       Will this Cost
ÅUse of Day Lighting

ÅAdvanced Lighting Design

ÅHVAC Systems

ÅIndoor Air Quality

ÅWater Conservation



In the Life Cycle of a Building

Initial Construction Cost is only 2%

Operational and Energy Cost is only 6%

Occupancy Cost Accounts for 92%

Energy Efficient and Sustainable 

Buildings ïHigher First Cost???

In the Life Cycle of a Building

Initial Construction Cost is only 2%

Operational and Energy Cost is only 6%

Occupancy Cost Accounts for 92%



Energy Saving Incentive 
Programs

Energy Policy Act - EPAC 2005

Energy Independence and Security Act - EISA 

2007 

American Clean Energy and Security Act 

ACES 2009?????

Tax Incentive & Assistance Program - TIAP

American Recovery and Reinvestment Act ï

ARRA

www.dsireusa.org



NZEB for Federal Facilities

Energy Independence and Security Act of 2007 

(EISA) requires new federal buildings to reduce their fossil 

fuel based energy use by 55%  by 2010 and to zero by 2030. 

EPAC 2005 / EISA 2007 Existing Federal Buildings 30% 

reduction in energy use by 2015



FEDERAL ENERGY LEGISLATION

HR 2454 AMERICAN CLEAN ENERGY AND SECURITY ACT ï2009

S.1462 Energy Bill & S.1733 CLIMATE CHANGE

30% Reduction in Energy by 2010

50% Reduction in Energy by 2016      Residential & Commercial

75% Reduction in Energy by 2021



Energy Efficiency in Existing Buildings ïOur 

Greatest Opportunity for a Sustainable 

Future

Sustaining our Future by 

Rebuilding our Past



75% to 80% of All Buildings 

That will Exist in 2030

Exist Today!

Our Greatest Opportunities?

2% of Building Projects are New 

Construction

86% of Construction Dollars go into 

Existing Buildings



The Cost of Being Green

McKinsey - Energy Efficiency - $170 Billion 
per year in the USA
Offering 17% ROI    Saving 9.3 Quads/yr (23%) by 
2020 McKinsey Global Institute

ÅBuilding Star ςRebuilding America Program
Retrofit 50 Million Existing Residential and 
Commercial Buildings by 2020
$500 billion cost over 10 years, $685 million in energy 
Savings, 625,000 jobs created   20% Reduction in 
Electrical Energy   15% Reduction in Gas Energy

What is the cost of simply taking energy 

out of buildings?



ASHRAEôs Path Forward
Tools We Can Bring to the Table

Advanced Energy Design Guides

Standard 90.1

Standard 189.1 

Standard 100

Commissioning and Retro Commissioning

Operation and Maintenance Guidance



Special Projects/Publications

ÅAdvanced Energy Design 
Guides ςprovide 30 percent 
energy savings over 
Standard 90.1

ïSmall office buildings

ïSmall retail buildings

ïWarehouses

ïHighway Lodgings

ïKindergarten through grade 
12 schools

ïHealth Care Facilities



ANSI/ASHRAE/USGBC/IESNA 

Standard 189.1 P



Standard 189.1 Building Blocks



Standard 189.1 Topic Areas

SS

WE

EE

IEQ

MR

CO

Sustainable Sites

Water Use Efficiency

Energy Efficiency

Indoor Environmental Quality

Buildingôs Impact on the Atmosphere, Materials & 

Resources

Construction and Operations Plans  & Commissioning



ANSI/ASHRAE/IESNA Standard 100-2010?

23



Special Projects 
Steering Committees

ÅCarbon Emissions Calculation Tool

ÅIntegrated Building Design

ÅBuilding Information Modeling and 
Interoperability

ÅBuilding Performance Protocols

ÅBuilding Energy Labeling

ÅBuilding Operation and Maintenance


