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Packing Equal Spheres Within Cylindrical Constraints

The packing of equal objects within constraints has many uses in industry and shipping. This is especially
true of packing spheres within cylinders, which may have emerging uses in pebble-bed nuclear reactors.
Since there are an infinite number of ratios between the radius of the spheres and the radius of the cylinder,
the only cylindrical radii investigated were those which allowed for a most efficient packing of spheres in the
base level. These base level packings are equivalent to 2-dimensional packings of disks in a circle. Research
by Graham and Lubachevsky have provided the most efficient known packings of up to 65 disks in a circle,
although only the first 11 of these are proven to be the most efficient possible.

These 2-dimensional layers provide a blueprint for base-level configurations of unit spheres within the
cylindrical radius. Layering the levels on top of one another produces cyclic or partly cyclic packings which
results in a limit of efficiency with infinite layers. Packings were also produced randomly using a shake-table
and compared with those created through cyclic layering. In all cases the efficiencies of the layered packings
exceed that of the random packings. The curved hexagonal series of disks in a circle, h(k) = 3k(k + 1) + 1,
was investigated for k = 1, 2, 3, 4, and 5. A computer application was created to simulate these semi cyclic
packings and limits in efficiency of each k number were found.



