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•

In the United States alone, buildings account 
for: 

• 72% of electricity consumption,

• 39% of energy use,

• 38% of all carbon dioxide (CO2) emissions,

• 40% of raw materials use,

• 30% of waste output (136 million tons p (
annually), and

• 14% of potable water consumption, 15 trillion 
gallons per year.

USGBC.ORG

ENERGY USE 



2

MOTIVATION: 

Each energy production  technique entails 
environmental consequences

Fossil fuel use generates greenhouse gasesFossil fuel use generates greenhouse gases

GOALS:

Establish baseline energy efficiency and 
system performance

Increase energy efficiency

Encourage use of renewable and alternative 
energy sources

Support Ozone protection protocols

USGBC.ORG

MILLER

ENERGY USE 

WATER RESOURCES:
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DECISION-MAKING TOOLS:

FINANCIAL DECISION-MAKING
INTEGRATED DESIGN CHECKLIST

RATING TOOLS:

LEED
GREEN GLOBES
GREENHOUSE GAS INVENTORY

DESIGN TOOLS:

SCHEMATIC DESIGN TOOLS
DAYLIGHTING DESIGN TOOLS
ENERGY MODELING TOOLS

BENCHMARKING:

http://www.eu-greenbuilding.org

http://www.rmi.org/rmi/

http://www.usgbc.org/

http://www esbsustainability com

REFERENCES:

http://www.esbsustainability.com
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DESIGN METHODOLOGY

IDENTIFY OPPORTUNITY

EVALUATE MEASURES

CREATE PACKAGES

MODEL ITERATIVELY

EMPIRE STATE BUILDING ENERGY PERFORMANCE,  esbsustainability.com

DESIGN PROCESS:
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1. IDENTIFY OPPORTUNITIES:

NATURAL SYSTEMS:  Solar & Site

PASSIVE SYSTEMS Gl i I l ti S l Sh diPASSIVE SYSTEMS: Glazing, Insulation, Solar Shading, 
Architectural Daylighting, High Albedo Roofing

ACTIVE SYSTEMS: Lighting, Mechanical, Controls, 
Photovoltaics

NATURALLY INTEGRATED SYSTEMS:  Green  Roofs, 
Energy Recovery Systems, Ground Source Heat Pumpsgy y y , p

HUMAN FACTORS:  Placemaking, Health, Well-Being, 
and Participation

1. IDENTIFY OPPORTUNITIES:

NATURAL SYSTEMS:  

SOLAR RESOURCE

WATER  RESOURCES



6

Every day more solar energy falls to the Earth than the total amount of energy 
the planet's 5.9 billion inhabitants would consume in 27 years 

(http://www.nrel.gov/documents/solar_energy.html.)

NATURAL SYSTEMS

NATURAL SYSTEMS

SOLAR PATH & INSOLATION



7

KOSTER,  2004

SOLAR INSOLATION:  indicates the need for buildings to manage solar loads.

VARIABLE INSOLATION: indicates the need to respond to different loads on different 
facades.

OPPORTUNITIES:

“

BEFORE AFTER

ROCKY BRANCH CREEK, NCSU
NATURAL STORMWATER MANAGEMENT 

NATURAL SYSTEMS
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1. IDENTIFY OPPORTUNITIES:

PASSIVE SYSTEMS: 

BUILDING ENVELOPE

SITE DESIGN

Incident Solar Radiation as a Design Tool

PASSIVE SYSTEMS: 
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Incident Solar Radiation as a Design Tool

PASSIVE SYSTEMS: 

The effects of overshadowing by surrounding buildings on 
each façade was used to determine the most appropriate 
areas for the transparent and opaque fabric elements.

Insulated panel and window layouts were derived directly 
from this informationfrom this information.

PASSIVE SYSTEMS: 
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NC WILDLIFE BUILDING, NCSU CENTENNIAL CAMPUS

PASSIVE SYSTEMS: 

DR. PLACE, NCSU

PASSIVE SYSTEMS: 
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PASSIVE SYSTEMS: 

NEW YORK TIMES BUILDING

PROVIDE DAYLIGHT REDIRECTION 
AND/OR GLARE CONTROL FOR 75% OF ALL 
REGULARLY OCCUPIED SPACES.

PROVIDE VIEWS FOR 75% OF ALL 
REGULARLY OCCUPIED SPACES.

PASSIVE SYSTEMS: 
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ENERGY FILMS

MAGNETIC  PANELS

PASSIVE SYSTEMS: 

PASSIVE SYSTEMS: 
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PASSIVE SYSTEMS: 

-- RESIDENTIAL

COMMERCIAL --

PASSIVE SYSTEMS: 
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PASSIVE SYSTEMS: 

RAIN 
GARDEN

VEGETATED 
SWALE

PASSIVE SYSTEMS: 
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1. IDENTIFY OPPORTUNITIES:

ACTIVE SYSTEMS: 

PERFORMATIVE MEP SYSTEMS

RENEWABLE ENERGY

CONTROL SYSTEMS

ACTIVE SYSTEMS: 
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ACTIVE SYSTEMS: 

SAS SOLAR ARRAY

WIND TURBINES

SOLAR HOT WATER

ACTIVE SYSTEMS: 
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FRIEND’S CENTER, PHILADELPHIA, PA

ACTIVE SYSTEMS: 

FRIEND’S CENTER, PHILADELPHIA, PA

ACTIVE SYSTEMS: 
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1. IDENTIFY OPPORTUNITIES:

NATURALLY INTEGRATED SYSTEMS:  

ENERGY RECOVERY

GROUND SOURCE HEAT PUMPS

GREEN ROOFS

NATURALLY INTEGRATED SYSTEMS
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NATURALLY INTEGRATED SYSTEMS

CHICAGO CITY HALL

NATURALLY INTEGRATED SYSTEMS
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WEST VILLAGE, DURHAM, NC

NATURALLY INTEGRATED SYSTEMS

1. IDENTIFY OPPORTUNITIES:

HUMAN FACTORS:

PARTICIPATORY  DESIGN  & ENGAGEMENT

PLACEMAKING

HEALTH,  WELL-BEING  & PERFORMANCE
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HUMAN FACTORS:

HUMAN FACTORS:
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THINK NATURAL SOLUTIONS FIRST

LESSONS LEARNED / OBSERVATIONS:

CONSERVATION = EFFICIENCY

CLIP THE PEAK LOADS TO REDUCE DEMAND

LOOK AT PRIMARY AND SECONDARY ENERGY 

DEMONSTRATION PROJECTS FOR RENEWABLES

IT’S NOT ALL ABOUT ENERGY PERFORMANCE

CASE STUDY: WOODSIDE MILL COMPLEXCASE STUDY:  WOODSIDE MILL COMPLEX

FORMERLY THE WORLD’S LARGEST COTTON MILL
APPROXIMATELY 600,000 SF
ADAPTIVE REUSE OF 8 HISTORIC  STRUCTURES
PROJECTED LEED V3 GOLD

WOODSIDE MILL COMPLEX CASE STUDY:
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WOODSIDE MILL COMPLEX CASE STUDY:

WOODSIDE MILL COMPLEX CASE STUDY:
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eneryWOODSIDE MILL COMPLEX CASE STUDY:

enery

486 TONS ANNUAL CO2 SAVINGS

WOODSIDE MILL COMPLEX CASE STUDY:
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30.3% TOTAL ENERGY  SAVINGS

486 TONS ANNUAL CO2 SAVINGS

WOODSIDE MILL COMPLEX CASE STUDY:

SITE PLAN

WOODSIDE MILL COMPLEX CASE STUDY:
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EXISTING BUILDINGS TO REMAIN:

POUROUS PAVING:
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RAIN GARDENS:

LANDSCAPE  / OPEN SPACE:
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RAINWATER HARVESTING / STORMWATER:

WOODSIDE MILL COMPLEX CASE STUDY:
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ENERGY SYSTEMS:

REGIONAL PRIORITY:
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WOODSIDE MILL COMPLEX CASE STUDY:

QUESTIONS: K. Daryl Carrington, Ph.D., AIA, LEED AP+Homes


