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Meet The Team

Live The Solar Lifestyle Without Compromise

Look & Learn

This house represents three years of work from

This house demonstrates that solar energy can provide all of conveniences of modern living. After the

Read the posts along this

over 100 students majoring in architecture,

competition, it will become a residence for staff members of The Red Wiggler Community Farm. For the

ramp to learn more about

art, business, engineering, environmental

next inhabitants, consider a typical day powered by the sun: Wake, shower, dress, and have coffee on the

the details and history of the

policy, journalism, and landscape architecture.

private deck. Drive to work in a car that never burns fuel, and come home early to finish a project on the

house. Inside, read about the

The team unites to prove the practicality of

laptop. In the afternoon, pick herbs from the garden to cook with dinner. Ice-cream and hot chocolate are

appliances and materials that

solar living today.

for dessert. At night, turn up the heat and snuggle up in the living room for a movie before going to bed.

are tagged with descriptions.

Appliances & Car — Energy Superstars
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Induction Cooktop

Global Electric Motorcars (GEM) e4 Vehicle

Stir-fry safely. The Viking cooktop cooks food by heating the pot

Take three friends for a spin in the GEM e4 battery-powered vehicle. It produces

and pans directly with a magnetic field. No heat is lost to the air,

no emissions and is street-legal on the road up to 35 miles per hour. Charge the

saving energy and giving the chef precise control. Like a conven-

GEM e4 with solar power from the house.

tional cooktop, it starts instantly. However, because no waste
heat escapes, it is 90% more efficient.

DVD Entertainment System
Watch a movie on the Sony WallStation. It integrates wide
screen video and surround sound speakers right in the wall.
The flat panel uses less energy than a regular TV.

Condensing Washer/Dryer
Front-load clothes into a washer that’s also a dryer. The
LG Ventless Condensing Washer/ Dryer washer uses
only 140 kWh of electricity per year compared to similar
models that use 1,298 kWh per year. To dry clothes, a fastspinning drum wings water out. Then moist air is cooled and
condenses into water droplets that fill the bottom chamber.

Technology Today
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Thermal Mass & Radiant Heat

Aquatherm Fusiotherm® Polypropylene Pipes

Step onto the gypsum floor. It helps keep the home’s tem-

These pipes are green, in every sense, compare to standard PVC. Pipes are fused

perature uniform year round. Like traditional concrete

together, which yields a seamless system with no joints to crack under fatigue.

materials, gypsum is a thermal mass; it absorbs heat during the day and releases heat at night. Unlike traditional
concrete materials, gypsum is a lightweight, abundant,
non-toxic, sedimentary rock. When it’s cold, hot water
travels through looping tubes in the floor and radiates
heat into the house.

Color

Polyvinyl Chloride (PVC)

Polypropylene (PP-R (80))

White

Green

Manufacturing Additives Heavy metals: lead,
cadmium, barium and zinc.

None

Installation

A simple hot iron fuses
pipes together in about
two minutes.

Toxic glues and primers are
expensive health hazards
that take days to safely dry.

Solar Hot Water

Energy Recovery Ventilator

Take a hot shower. Apricus wa-

Breathe healthy air from the Energy Recovery

ter heating tubes provide all the hot

Ventilator (ERV). The ERV exchanges stale

water for the house, including the hot wa-

indoor air for filtered outdoor air. In the

ter for the radiant floor. The tubes absorb

process, a heat exchanger keeps the incoming

the sun’s heat in an insulating layer of air-

air at the temperature of the outgoing air. The

evacuated glass. While the outside of the

heat transfer is 95% efficient. During dry

tubes are cool, the inside the tubes can

winters, the ERV transfers moisture from the

exceed 300º F. The tubes eliminate the

exhaust air into the incoming air. This process

need for an electric or gas water heater.

is reversed during humid summers.

Architecture
Elevated Design & Curved Roof
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Goal
The team set out to build a showcase house that inspires the
public to “go solar” The house integrates sustainable design and
technology into the building shape.

Elevated Design
Think about how a house touches the ground and impacts
a small footprint, leaving more permeable surface on the site.
The elevated design maximizes living space, limited by contest
rules, by storing batteries and water tanks below the central
living space.

Curved Roof
Many people associate solar houses with steep solar roofs of the
1970’s. The curved roof on this house creates a softer, inviting
form. It acts as a metaphor for the path of the sun across the
sky. The curvature fixes the solar panels at a range of angles.
This accommodates the varying altitude of the sun throughout
the year.

5'-3"

the natural water systems and land around it. This house has

FINISHED FLOOR LEVEL OF HOUSE

Architecture
Entrance, Doorways, Decks & Cabinets
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Doorways

Built-In Cabinets

The house extends to meet guest with a front

Sliding pocket doors mark the threshold

Stay organized and save space using the built-in

entry volume. The walls of the threshold are

between the living area and the bedroom.

distinguished by continuing the Plycem cement

Pocket doors allow a large doorway into the

from bamboo panels and wheat board under

panel veneer of the base into the interior. The

bedroom, opening the room to the rest of

the guidance of a local carpenter.

entry has a 7’ ceiling that then opens into a 12’

the house and providing privacy when

ceiling in the main living area. The north wall

desired. Keeping the doors in one

of the entry is almost entirely glass allowing the

plane saves space and continues an

east and west walls to be seen from both the

operational motif that is repeated in

interior and exterior. The front porch becomes

the closet doors, patio doors, and

a visual and spatial extension of the living space.

upper kitchen cabinets.

Private Decks
Decks open the house to the landscape
and create habitable exterior space for
each room. Tend to the herb garden or
have morning coffee on the kitchen deck.
Enter the bedroom deck through sliding
patio doors. Shutters fold over the doors
allowing a breeze to passively cool the
house, while maintaining privacy.

W

F

Entrance

cabinets. The team handmade these cabinets

House Construction Starts

Groundbreaking (2/23/05)
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Safety Training

Footings

6/13/05 Posts

Sheer Wall & Sub Floor

Start

Frames & Walls

Ribbing

Radiant Floor

Gypsum Floor

Wiring

House Construction Ends

Insulation
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Doors and Windows

Dry Wall & Painting

Chesapeake Nursery Plants

100% Recycled Glass Tiles

End

Bamboo & Wheat Board Cabinets

Appliances

Cedar Siding

Solar Panels

Future Home: Red Wiggler Farm

Landscape Architecture
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Native Plants From The
Chesapeake Bay
Though not one of the ten 2005 Solar
Decathlon contests, the team believes that
sustainability is not just about the built house.
It is also about how the house interacts with
the land.
To keep with this vision, the team selected
plants native to the Maryland Chesapeake Bay
region in the home’s landscaping. Native plants
showcase the diversity of Maryland’s ecosystem
and illustrate that a beautiful and intriguing
landscape design can be created using only
plants found locally.
Several team members, including Landscape
Architecture students Chris Long and Shivanee

team members through the
nursery and farm. Overall,
two pick-up truck loads of
plants were collected.

Back On Campus

Padilla, visited Chesapeake Native Nursery

Plants were re-potted at

of Davidsonville, Maryland, to collect native

the University of Maryland

plants for the landscaping. Nursery director

greenhouse where they were

Dr. Sara Tangren, a Maryland alumni, led the

cared for until the competition.

Solar System
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1. Photovoltaic (PV) Panels

5. DC Disconnect

The house uses 51 BP panels,

For safety, the DC disconnect

generating 175 watts each. The

separates direct current (DC),

array can generate 8,925 watts

originally from the PV panels,

of electricity on a sunny day.

from the rest of the system.

(This diagram shows 8 panels.)
2. PV Combiner

6. Inverter
The inverter converts the DC,

Three Out Back PV combiners

to alternating current (AC),

combine 50 wires from the

that can be used in the house

panels into six bigger wires.

with 98% efficiency.

3. Charge Controller

7. AC Disconnect

Three Out Back charge

The AC Disconnect is where

controllers monitor electricity

AC electricity from the

entering the house to prevent

inverter enters the house. The

over-charging or under-

house can be connected to the

charging the batteries.

power grid at this point.

4. Batteries

8. Breaker Box

32 East Penn Deka batteries

The breaker box automatically

store excess electricity for use

shuts off power to short or

when there is little sunlight.

overloaded circuits in the house.

