Arboretum

Northern Virginia
Regional Park Authority
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A beautiful 70-acre tract of
farmland in Vienna, Virginia was
donated in 1980 by Gardiner
Means and his wife Caroline
Ware to the Northern Virginia

Regional Park Authority to be
developed into an Arboretum.
The Authority selected three
firms to execute the design: ar-
chitect Lawrence Cook AIA and
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Associates, landscape architect
EDAW Inc., and site engineer
William Gordon Associates, Inc.
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Maintenance Bldg.
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Maintenance Facility

The maintenance facility is the
first of several buildings to be
constructed at the Arboretum. It
forms the central facility from
which the maintenance staff will
operate. It will consist of four
parts as shown on the site plan:
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Site

1. The existing 1,200 square foot
barn which will be renovated to
shelter tractors, trucks and heavy
equipment on the ground level,
and bulk storage on the loft level;

2. The new 2,000 square foot
building which will provide for
the needs of the employees, a
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greenhouse to germinate seed-
lings, and secure storage rooms;
3. The future 3,000 square foot
greenhouse for year-round grow-
ing;

4. Outdoor storage yards and
planting areas.
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The floor plan shows four
““layers’” of spaces related to
solar gain: The greenhouse faces
due south for maximum solar
gain; the employee facilities; the
corridor with clerestory light;
and the storage rooms on the
north side. Mechanical heating

Arboretum (cont’d) B-3830

by means of a heat pump will be
provided only in the employee
facilities and work bay.
Mechanical cooling will be used
only in the office/lounge. Major
energy features include the
greenhouse with roll down in-
sulating screens, the Trombe

wall with selective surface, and
the clerestory with windows and
vents. Minor energy features are
the self venting roof, eutectic salt
tubes, destratification fans, in-
sulated shutters, earth berm, and
reflective gravel beds.
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Winter Mode

During the day the sun heats
the greenhouse, the Trombe wall
and the eutectic salt tubes. The
Trombe wall absorbs and stores
solar radiation. A small recir-
culating fan moves the excess
heat from the greenhouse into
the occupied spaces. At night the
screens are pulled down to
lessen the rapid loss of heat from
the greenhouse. The south facing
side of the Trombe wall is coated
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Winter Section
Solar Heat & Light

with a selective surface of black
film which increases absorption
of solar energy and also causes
the wall to transmit heat inward
by reflecting outward radiation.
The Trombe wall releases about
two thirds of its stored heat to
the employee spaces and one
third to the greenhouse, thus
preventing night freezing. The
eutectic salts absorb solar heat
during the day and release it at
night through a phase change
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process from liquid to solid.
Tubes of eutectic salts are
approximately three times as
effective as the Trombe wall per
equal surface area. The interior
spaces also receive some direct
gain of solar heat through the
clerestory windows. The
destratification fans return the
hot air which rises into the
clerestory space. The earth berm
insulates the north wall.
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Summer Mode

The greenhouse vents are opened
for the season allowing a con-
tinuous flow of air which greatly
improves plant growth while
preventing the space from
overheating. The sunscreens are
kept down on sunny days to
reduce excessive sunlight which
causes unwanted heat gain and
burns the plants from over-
exposure. The Trombe wall
assists in summer cooling by
shedding heat at night as cooler

Arboretum (cont’d) 3832

air moves across the wall. The
following day the Trombe wall
absorbs heat out of the space.
The clerestory vents release ex-
cess heat day and night. Heavy
cooler air enters through win-
dows, forcing the lighter warm
air to rise and exhaust through
the clerestory vents. The roof
vent system reduces the highest
roof temperatures by 10 degrees
to 30 degrees Fa renheit above
the roof insulation.

Roof Water
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Natural Cooling
Daylighting

Daylighting is provided
through the clerestory windows
which allow winter sunlight to
shine both directly and reflective-
ly into interior spaces. The parti-
tions are open above the 8-0”"
wall height. The occupied spaces
are also daylighted through win-
dows and glass block facing into
the greenhouse. The beds of light
colored gravel along the south
and north walls greatly increase
daylighting through diffused ex-
terior reflection.
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Materials

For the structural shell,
exposed concrete block was
selected for solar storage mass,
durability, minimal maintenance,
and economy. The exterior of the
shell is wrapped with 2 rigid
insulation board and sheathed
with wood board and batten to
match the existing barn. The
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DEMCO 38-297

floors are exposed concrete. The
attic and roof are standard wood
framing, sheathed with plywood,
and clad with inexpensive farm
roofing sheet metal. The
greenhouse and oversized garage
door are custom built from
standard dual glazing com-
ponents including continuous
operable windows below the
growing shelves and top vents.
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All'windows are operable for
natural ventilation, glazed to
lessen heat transmission, and
covered with interior insulated
shutters.

The owner’s requirements of
low life cycle costs are met by
minimal energy consumption
year round, low maintenance
costs over long and short terms,
and a reasonably low initial cost.




