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Name of responsible teacher/advisor:
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Last day of school in Spring 2011: _ 24" Mayeh ' Qo
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Names, [grade levels], and (ages) of 12 students currently expecting to attend the Finalist Competition:
(we request that participants be at least 15 years old, and not older than 19)
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1.0 EXECUTIVE SUMMARY

In response to the Foundat i ofJasianc20® tNprthdonningHeedevellis f o r
proud to present Astoria; the first large space settlement community in the Solar orbit, within the asteroid belt
between Mars and JupiteBince, in the long run, every planetary civilization will be endangereanpgdts

from space, every surviving civilization is obliged to become spacefanotgbecause of exploratory or
romantic zeal, but for the most practical reason imaginable: staying alive. If odtelongurvival is at stake,

we have a basic responsihjlito our species to venture to other
worlds.

The spherical design of Astoria as embedded in an asteroid will give it
implausible protection against potential threats. Providing variabl
gravity, the unique design would enable populations to live a
envirorments bessuited to them. The industrial area has been
completely separated from other sectors saving the cost of filling u
the extra atmosphere as well as reducing the risk of contamination B
the release of harmful substances in the residential afeastructure |
is capable of isolating its components in such a way that they are n&‘t
lost and can easily be repaired once the emergency crisis has be
overcome. Embedded in an asteroid and fully justifying its name ¥
Astoria, the asteroid belt settlement Bypthdonning Heedwell has all the needs required by a prospering
community. Automated food production and supply system along with efficient means of internal transport such
as capsules enable a fast moving and easy way of life for the inhabitants eftlgr@ent. An eartlike day

and night cycle along with controlled weather fluctuations ensures that the residents shall feel no difference
between the Earth and the environment provided by the space settlement. The asteroid itself provides shielding
and protection from the hostile conditions of the distant asteroid belt whereas facilities for multiple ore
processing make it an efficient and sefiant asteroid mining settlement.

Astoria is a community which offers all the attributes to its citizeas shsmall city in a developed country
would. Not only does it provide long lines of sight along with views of outer space, but it also offers a variety of
different house designs that people can choose according to their tastes. The human factorsntigpartme
Northdonning Heedwell provides a great deal of leisure activities which shall enable people to relax and reduce
their tension after a long, tiring day at work. Along with providing facilities to adults, a 1g area has been
provided so that children ithe settlement can nurture properly. Keeping in mind the safety aspects, a space suit
has been designed to meet all imaginable requirements. Apart from that, the contractor also provides safety
devices such as tethers and handrails in areas where ayitsigev i t y i sndét provi-tdremd. To
occupants, hotels and flats have been constructed. The fully automated lifestyle in Astoria surpasses all the
comfort that the previous settlements have provided. Astoria provides swift networking alorgcaiitipetent

security system. Domestic and office robots make work stressand comfortable. Enthrallirigchnology and
effectual automated machines, (escape pod, sixth sense, frogtile just to nameeaplei)productivity and
population satisfactian

The settlement will tak@5 years to be built and will cos$1,520,830,954,000Designed to provide all the

living, working and entertainment needs of an initial population of 11,500 people, and all the infrastructural
requirements for the exploratiomé eventual development and habitation of Mars, Astoria promises to be the
successful realization of the most ambitious project ever undertaken by the Foundation Society. Northdonning
Heedwell contractors can confidently guarantee that Aswitidbe a sétlement where the comfort and luxury

of its citizens is put on the highest pedestal.

As thescience fiction writer Larry Niven shrewdly observ&die dinosaurs became extinct because they didn't
have a space program. And if we become extinct becaudenichave a space program, it'll serve us right!"
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2.0 STRUCTURAL DESIGN

2.1 7 Exterior Confiquration:

Astoria is designed to be built inside the asteroid 951

Gaspra. Such a design will give it incredible protection

against potential collision threats as well as other Docking
reasons described in section 3.1. It has an outer Ports
spherical structure with another sphere-cylinder The Flask
complex inside it as seen in Fig. 2.1. The only visible  gtructure
parts of the settlement outside the asteroid will be the

docking ports and space observatories, as shown in The Sphere—
Fig. 2.3. The space observatories will also provide Asteroid
natural views of space outside for the residents of

Astoria.

Fig 2.1

Space
The Observatories
Sphere

Docking

Ports
The Asteroid
Flask
Structure

Fig.2.2 Fig.2.3

2.1.1. Dimensions

Table 2.1

Hull Component Radius Height Surface Volume/m® Rotating Artificial Pressurized
/m /m Area/m? (Y/N) gravity (Y/N)
/ms™
The Sphere 461.6 - 2.68x10° 0.412x10° Yes Variable  Yes
The Flask The 75.0 311.6 0.15x10° 5.506 x 10° No - No
Structure Cylindrical
Part
The 150.0 - 0.28 x 10° 14.14x10° No - No
Spherical
Part
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2.1.2. Uses of Large Enclosed Volumes

The Sphere: The outer structure has the largest volume and is designed as a sphere that has the
capability to accommodate a population of 11500 at a time. With a curved down surface, it has the
capability to provide variable g. It is connected to the rest of the settlement through the docking ports.

The Flask Structure: The inner structure is a combination of a cylinder and a smaller sphere. It will
house all the industrial processes as well as regulation and control units. The docking ports are
present at the top of this structure.

The reasons why a spherical design was chosen are:-

x Due to the Flask structure, lesser volume would have to be filled with atmosphere, hence
lesser cost.

X There is variable g at the down surface. Residential area extends from regions of 0.5g to 1g
(refer to Fig.2.6). Since most of the surface has less than 0.9g, structural maintenance costs
are significantly reduced.

X Since only the outer sphere is rotating, less fuel is used to generate gravity.

2.1.3. Structural Interfaces

The Fig. 2.4 shows all the locations
which are the interfaces between the
rotating and non-rotating section. These
interfaces are used by attaching di-
magnets on the Sphere, which
effectively repel and attract the other
surface such that there is no contact
between the two. At the same time, it is
kept from drifting away.

Fig 2.4

2.1.4. Artificial Gravity

The Sphere is rotated at an rpm of 1.39 so that it can generate an acceleration of 1g at the equator.
The rest of the surface will have gravity lower than that. Hence school requirements are fulfilled
(section 4.4), while maintaining low costs. The rotation is caused by using ion thrusters attached to
the Sphere.



