




SUSTAINABILITY

conservation

health + wellness

stewardship

Presenter
Presentation Notes
HealthHealthy schools develop the whole child - while reducing operating costs, promoting healthy lifestyles and serving as a responsible model of sustainability.



Place

compelling

engaging

visceral

Presenter
Presentation Notes
PlaceThere is magic to opening a child’s eyes to the world around them.  Compelling places stimulate a student’s natural curiosity, imagination & desire to learn.





What is net-zero energy?
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Consumption Generation Net Zero Goal



How many net-zero-energy buildings are there?

39 Total 
Net Zero Buildings 
in the United States

152+ in planning stages

7 K-12 School Projects

Lumber Bridge NC
Lexington KY
Bowling Green KY
Hood River OR
Kamuela HI
Seattle WA
Putney VT

74,000 sf
70,000 sf
72,285 sf

5,331 sf
5,902 sf
1,425 sf

16,800 sf



How is energy use measured?

Energy Use Intensity (EUI) =
Energy use     per square foot     over one year

kBTU /        s.f. /         yr. 



APS Reduction + NES Energy Goal
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FY2003 FY2013 NES #1

Energy Use Index (kBtu/SF)

APS

Elementary Schools

FY2003 – 3,985,768 sf
FY2013 – 4,474,542 sf

ASHRAE HS – 74 EUI
ASHRAE ES – 72 EUI



Can’t expect 21st century results from 20th century process

Are you willing to question…

How your power is purchased?

How food is cooked in the cafeteria?

How you procure and use information technology?

How testing is administered?

How you schedule your building systems?  
(including IT and kitchen)

How you clean your buildings?



Energy Modeling + PV Offset Costs SITE AND MASSING OPTIONS

$92,000 PV
SAVINGS

BASELINE

$73,000 PV
SAVINGS

$110,000 PV
SAVINGS

$202,000 PV
SAVINGS

$110,000 PV
SAVINGS

Closest to 
selected 

orientation

Closest 
to final 
massing



Aerial view of existing conditions before project



School tied into south facing slope  |  preserved programmable space



No view of solar panels by neighbors



Good energy design + good neighborhood design 



496 kW array, 1706 panels |  Harvesting & celebrating light



Proper shading techniques + covered outdoor play space



Use of glass for impact  |  Cost shifting & energy modeling



Discovery Energy Reduction Strategies

ICF Thermal Envelope
Air tight building

Geothermal HVAC
Demand Control 

Ventilation
LED Lighting

Daylighting
Green Kitchen

Right Sizing Equipment
Real-Time Power 

Monitoring
Renewable Solar PV 

Energy



Performance to Date
Bid $4 Million under budget and completed under 
budget  (with array and 2 turf fields)

$331/sf (typical range inside the Beltway)

2015-2016 School Year (actual)
APS Elementary School Energy cost average: $1.10/sf
Discovery: $0.32/sf (with PV array not online until Jan)

2016-2017 School Year (anticipated)

Discovery: $0.14/sf
$94,000 annual savings in operating costs







Using Wayfinding to Teach about “ Your Expanding World”

Backyard Forest Ocean Atmosphere Solar System Galaxy

1st Floor: Earth 2nd Floor: Sky



The Backyard



The Forest



The Ocean



The Atmosphere



The Solar System



The Galaxy



The Journey of Discovery: Earth

Backyard
Pre-K & K

Local fauna & their 
habitats

SOL: colors, shapes,
sizes, weights,

water phases, magnets, 
plant/animal growth, 
shadows, recycling, 

water/energy use at home

Forest
1st Grade

SOL: motion, 
interactions with water, 
plants/animals basic life 

needs, sun as 
energy/light/position, 

weather/seasons
natural resources

Sustainable
materials

Ocean
2nd Grade

Water 
conservation

SOL: magnets/poles, 
phases/measurement of 

matter, life cycles, habitats,
types/effects of weather, 
plants as source oxygen

Your   Expanding   WorldYour   Expanding   World



There are 26 square miles that make up our backyard of Arlington

BACKYARD 
ADVENTURERS

LOCAL FAUNA 
& HABITATS











There are 23,400 square miles that make up our Virginia Forests

FOREST
TRAILBLAZERS

SUSTAINABLE
MATERIALS





The Forest Trailblazer Classrooms: Virginia Forest Species



The Forest Trailblazer Factoids: Forest, Materials, & Conservation



The Forest Trailblazer Explorers



There are 85,100,000 cubic miles of water in our Atlantic Ocean

OCEAN
NAVIGATORS

WATER 
QUALITY & 

CONSERVATION





The Journey of Discovery: Sky

Air Quality +
Greenhouse Gas

SOL: simple machines,
material properties, adaptations, 

land/water ecosystems,
soil, moon phases,

water cycles, natural events, 
energy sources

SOL: motion/force/mass,
electricity, plant anatomy,
ecosystem connections,
weather phenomena,

solar system,
sun/earth/moon relationships

Light Energy

SOL: sound, 
visible light, 

phases/atoms of matter, 
cells, organisms,

ocean environment,
earth’s surface

Your   Expanding   World

Atmosphere
3rd Grade

Solar System
4th Grade

Galaxy
5th Grade



There are 196,900,000 square miles of Earth’s surface that our Atmosphere surrounds

ATMOSPHERE
AVIATORS

AIR QUALITY 
& 

GREENHOUSE
GASSES



The Atmosphere Aviator Classrooms: Atmosphere Elements



The Atmosphere Aviators: Atmosphere, Air, & Conservation



The Atmosphere Aviator Explorers





There are 4,700,000,000 miles from Earth to the edge of our Solar System - Pluto

SOLAR SYSTEM
PIONEERS

LIGHT







There are over 100,000,000,000 stars in our Milky Way Galaxy

GALAXY
VOYAGERS

ENERGY



The Galaxy Voyager Classrooms: Milky Way Galaxy Elements



The Galaxy Voyager Factoids: Galaxy, Energy, & Conservation



The Galaxy Voyager Explorers



Solar Lab outside the Galaxy corridor







Solar Calendar = Time of Day + Time of Year

WINTER SOLSTICE

SUMMER SOLSTICE

VERNAL / AUTUMNAL 
EQUINOX

3PM129AM




















You feel the energy when you walk in, but what does it mean for learning?



When Collaboration Becomes The Norm



Expanding The Notion of Team



A walk down the hallway breaks down the idea of “my isolated room"



Not 5 third grade classrooms, but 5 third grade teachers teaching all 



Collaboration becomes the norm because design has stripped us of isolation





What is a classroom?









Authentic learning



Authentic learning



Weighing trash | Food donations | Cardboard challenge | Tour guides



Powerful, purposeful learning



Axis, orbit, equator, math, science, history… and the Pantheon!



Time lapse video of solar calendar






This is their school  |  Student ownership of their learning





The Place To Be at 3:41



Limitless Possibilities



Limitless Possibilities



Limitless Possibilities









Contacts

Erin Russo, Ed.D., Principal
Discovery Elementary School
Arlington Public Schools, Arlington, VA, erin.russo@apsva.us

Wyck Knox, AIA
VMDO Architects, knox@vmdo.com

Devin Cheek, EIT
CMTA Consulting Engineers, DevinC@cmtaegrs.com

mailto:erin.russo@apsva.us
mailto:knox@vmdo.com
mailto:DevinC@cmtaegrs.com
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