



































Lifting Gas Selection, A primary consideration for an airship
is selection of the lifting gas, The principal factor to be evaluated
is lifting capability, It seems clear that the only possible lifting
gases are hydrogen, helium, and steam, Other gases which are
lighter than air, such as methane, ammonia, and natural gas, have
less lifting capability than steam and could probably lift only the
empty weight of an airship.

Hydrogen has the greatest lifting capability and is relatively
inexpensive with an inexhaustible supply. But its flamability pre-
cludes its use, at least at the present time, Because of hydrogen's
attributes, development of-a fail-safe hydrogen containment system
is a worthwhile goal, particularly if helium becomes scarce. The
lifting capability of helium is not dramatically less than that of
hydrogen, and helium has the great advantage that it is not flam- -
mable, The disadvantage with helium is that it is a limited resource.
This leads to relatively high prices and possible future availability
problems, Although the supply appears adequate for the foresee-
able future, large scale use of airships could in time create-a
serious shortage, All factors considered, helium seems to be the
clear choice for lifting gas for airships in the near future, and
both contractors assumed its use in their analyses,

The other possibility, steam, has a lifting capability stgmflcantly
less than hydrogen or helium, The advantages of steam are low cost,
unlimited availability, and nonflammability, However, the elevated
temperature of the gas requires a containment and temperature con-
trol system which is undeveloped at the present time, The elevated
temperature also places new demands on structural materials,
Because of its relatively poor lifting capability, use of steam will
be restricted to airships with low ratios of EW (empty weight) to
gross weight (GW). Another gas that is often mentioned is hot air,
which has proven to be successful for use in balloons, However,
balloons have very low EW [GW ratios because they lack many
airship components such as propulsion and control systems, Within~
the temperature leLtatLons of conventional airship structural
materials (about 300° F'), hot air would not even be able tolift the
empty weight of most airship designs,
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Propulsion Systems, Either Otto or Diesel cycle engines were.

used on the large alrshlps of the 1930s, Modern airships will most
likely use turboshaft engines which are highly developed at the

pres ent time. Thrustors will be prop/rotors, As compared with
engines of the 1930s, these modern engines have about 90% of the
specific fuel consumption and as low as 10% o the Specl.fl.c weight
and volume, Perhaps more important is the greatly improved
reliability and maintainability of modern turboshaft engines, An-

























































