




























































































































































































































































































UMBRIEL STATION

The First Colony in Space PAUL KLAUS  LAR 799  INST BOB PAGE Scale: I/,= 50m cers
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A General Description of the Overall Systeg

This design of Umbriel Station is a conceptual
representation of one possible solution. The heart of
this system is a 56.65 hectare (140 acre) space habitat
where a community of 10,000 people will be the sole
occupants of Umbriel Station, the first permanent colony
in space. These people will be employed, have families
and live out normal lives in the same manner as the
inhabitants of Earth. The illustration in Figure 1
depicts the sphere and torus arrangement of the station
in which the people will live, in a scale comparison to
another large man-made structure.

Umbriel Station wilf orbit the Earth in the samc
orbit as the Moon in a stationary attitude that is
equidistant from both the Earth and the Moon. This
point in space is called the Lagrangian libration point,
or Ls. An illustration of these locations is shown in
Figure 3.

The sphere habitat consists of a pressurized
aluminum sphere 500 meters (1680 feet) in diameter, with
a circumference at the equator of 1575 meters or
approximately one mile, as seen in Figure 2. On either
end of the sphere are the agricultural areas. These arc
located in a series of sectional rings (tori), which arc
connected side by side and form large ficlds at Lhe same
level.

The entire habitat rotates at 1.85 revolutions per
minute about a central axis. This will provide Earth-
normal-gravity at the equator. The interior of the
habitat is illuminated with natural sunshine. The Sun’s
rays are deflected by mirrors on either end of the
sphere, and reflected inside through louvered "windows",
(E), which act as a baffle to suppress dangerous cosmic
radiation. With the assistance of the natural sunshine
and regulated farming methods, the colonists are able to
grow enough food for themselves within the tori on
approximately 200 acres.

Plentiful solar energy and massive quantities of
regolith (lunar soil) are the key ingredients to
establishing a community in space. Lunar soil is used
for:

1)  shielding from cosmic radiation

2) raw material for industrial manufacturing

3)  as a source for space station construction

materials.

The Sun accomplishes several tasks for the space
facility. Two of the most important are: a) it
promotes agriculture of unusual productivity, and b) it
provides unlimited energy for industries essential to
the success of the colony. The colony will use solar
energy for the generation of electricity, and to power
solar furnaces. With this solar energy supply the
colonists refine aluminum, titanium, and silicon from
lunar ores shipped from the Moon

Using these refined elements, the fabrication of
materials for the construction of new colonies and the
creation of satellite solar power stations is possible
The satellite solar power stations are placed in
geosynchronous orbit above the Earth where they will
generate enormous quantities of electricity and transmi
this energy, via microwave, to Earth receiving stations.
The economic and environmental value of the solar power
stations will more than support the initial investment
costs of constructing the colony. They will also
justify the existence of the colony, and promote the
construction of additional, larger colonies.

DESIGN INTENT

The intent of this design is to develop a master
plan study for the general development of an orbiting
space community. The space habitat, because of its
structure, mass, and shape is very sensitive to the
choice of design elements. The design of this facility
takes into consideration the following elements:

) Physiological design criteria

) Quantitative environmental design criteria
) Qualitative environmental design criteria
) Community space and area allocations

e

Some of these are presented in Tables 1 through 3.
Although all of the above criteria are extremely
important, the quality of the environment is weighed
heavily in this master plan. The habitat is composed of
four distinct living areas, or neighborhoods, which make
up the community. By configuring the units in a stair-
step fashion, and arranging the community on two living
levels, maximum views and open space are maintained.

The top level is green open space (0) reserved for
recreation and relaxation. The lower level contains the
shopping, business, research, government offices
schools, hospital, churches, indoor recreation, and
other community facilities.

Each individual living unit within a neighborhood
is approximately 120 m? (1280 ft?). All of the living
units have a semi-private “"garden”, and a deck area.
Long sightlines are strictly maintained for each unit,
and no buildings are visible from garden terraces.

Transportation is primarily via walking or bicycle.
Thoroughfares follow a serpentine path, allowing access
to all locations on both levels. A highlight of the
road system are the underwater routes inside glass
tunnels that pass under Lake O'Neill, (P). A high-speed
emergency transportation system is located below the
lower level, as delineated by the letter "j". This
route connects all the neighborhoods (A), with the
community government center (g), the hospital (f), and
the central hub (N). Commuter parking for those working
in the space factory is at (M).

Transportation by water is accomplished by
accessing the Bernal River, (D). This unique river not
only has falls, but "ups” as well. Canoe enthusiasts
that float the Bernal will drop down a waterfall and the
river will carry them beneath each neighborhood. For
example, in each of these subterranean worlds the
canoeist will be exposed to environments similar to
those found on the Amazon River in South America, or the
Klondike in Canada and Alaska. When exiting, the river
flows uphill to the top level once again

ihe coionists w#ill have a greac diversiiy 0f unigue
recreational opportunities. One of the more popular
features is the Bike Flight (F). This facility is
located at a height of 150 m (490 ft), near the central
hub, in zero gravity. Users will ride a device similar
to a bicycle. Instead of turning a wheel for movement
the pedals will rotate a propeller, which in turn will
provide a modest thrust that will move the user across
the sphere.

Other recreational opportunities are:

1) Low gravity mountain bike trails that not only
lead over but through the mountain (L)
2)  Low gravity mountain climbing. The higher one

climbs, the lighter that person is as they

approach zero gravity (K). And low gravity

diving from cliffs into the pool below (R).

Low gravity ballet and swimming (G).

Beaches along Lake O'Neill (J). On these

beaches are locations for volleyball and OTL

(over the line) (I).

5) More traditional recreation such as soccer
(H), softball (B), and open space (0, Q) in
one gravity and low gravity for picnics, etc

-

The lower living level contains the community
government, business, and shopping areas. The community
government center (g), houses city hall, the fire
department, and security services. There are two
schools for the children of the community. The grade
school (c¢) includes grades 1-8. The high school (d) are
grades 9-12. The hospital has an eighty bed capacity
and is located at (f). Low gravity research is
accomplished in those areas labeled (b). Offices are
contained in buildings (h), and the shops are located in
those buildings labeled (i). Open green spaces (m), and
a plaza (1) serve to connect the buildings on the lower
level.

All storage systems are located immediately below
the lower living area (n), and mechanical systems are
located within the (o) level.

As seen in the section sketch, the colonists will
have easy access to all sections of the habitat. It is
intended that this design concept provides for an
environment that promotes the productivity, performance,
and well-being of its occupants.




TABLE 1 SUMMARY OF PHYSIOLOGICAL DESIGN CRITERIA

Pseudogravity....
Rate of Rotation.
Maximum Safe Radi p

for General Population
Temperature.............

5 rem/year
..21.50-26.50 ¢
(70°-80° F)

Atmospheric composition

OXYBEM . ettt ettt eiteeiiaiennaines 100-170mm Iig
Inert gases (Nitrogen). ..590mm Hg
Carbon dioxide....... ..3mm Hg
Water/Water VAPOT.................. 5-7.5mm lig

TABLE 2 SUMMARY OF QUANTITATIVE ENVIRONMENTAL DESIGN

ITERIA
Population: men, women, children............oiiuuuunn 10,000
Community and Residential
(projected area/person, ftZ)......covvuininunnnn 505
Agriculture
(projected area/person, £t2).........oocuneeoin. 215

Community and Residential
(volume/person, yds?)

Agriculture
(volume/person, yds®)

TABLE 3 SUMMARY OF QUALITATIVE ENVIRONMENTAL DESIGN
CRITERIA

Long sightlines

Large overhead clcarance

Noncontrollable/unpredictable parts of the environment
(plants, animals, children)

External views of Earlh, Moon, stars, clc.

Parts of interior out of sight of olhers

Natural sunlight

Method of visiting outside cnvironmenl of space

Availability of privacy

Good communications, internally and with Earth

Capability of physically isolaling certain spaces of
habitat

Flexible internal organizalion

Detail design elements of interior left to inhabitants
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FIGURE 3 Earth - Moon Lagrangian libration points
from NASA, 18977)
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