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OUTLINE OF STUDY

PURPOSE

The purpose of this study was to evaluate, by experimental methods,
the major desizn parameters involved in the ejection of ballast by means of
a solid propellant gas generator and in the maintenance of partial buoyancy J

by means of a water-reactant gas generator.

SCOPE
In the initial considerations given Lo the poasibility of experimental
determination of reactant weiglis raquired for the gaueration of buoyancy, it

hecame apparent that the high pressures involved made it advantageous to

LNl NEW @ B RSE T

conduct such tests on a reduced scale. However, an assessment of the several

p.ssible factors entering into the process indicated that even with a precise

knowledge of individual factors it would siill be difficult to extrapolate :
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Partial Buoyancy Tests

RASTC TEST AND INSTRUMENTATION PLAN

In the Phase A study (Reference 1) it was detemined that a partial
buoyancy gas volume of 8 cubic feet would be required during the descent and
anchored periods of the mine. Further, it appeared that of the various methods
considered for generating the required gas, the reaction of a chemical with
sea water to produce hydrogen would be the most convenient. Althoi.gli calelir:
hydride is not the most efficisnl of the chemicais considered; it was chossn
bacauss of availability, low cost, and ease of handliing.

Since it was desired to maintain a constant gas volume during a period
of rising pressure it was decided to use a self-regulating gas generator so
designed that when the ballast rose above a fixed level within the ballast
chamber the ballast would wet the calcium hydride and gemerate hydrogen until

the ballast had bkeen forced back to the desired level. Although the rate of
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V.

CONCLUSIONS

U data obtained fiom {five twest Iirings is sum-
marized in the propellant weight versus ambient pressure graph of Figurs L2.
A "no-loss® curve is shown, representing an idesgl situation in which no
reduction in combustion gas voluie taskes place, either through heat ¢r mass
transfer. It can be seen that the process efficiency increases wita pressure
and approaches 50% at 1400 psi (520 fathoms). An explanation of this change
in process efficiency cannot be made from the available data, but it is

suspected that the rates of heat and other losses during the burniug period
are cortmiled largely by the temperature at the ballast interface, resultinrg
in higher efficiency as the pressure and gas temperature increase. It follows

that the procpellant weight required for a given ballast displacement is not

o~ Thasnarra w +hioc Anas not wanTuda dha cuama AP
W A v!.t es @ PV A R ’ Aty & At ot b p. AL 1A g AL B L A -

XY
+
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+

A A
several identical gas generators to provide the required flexibility in the

tactical employment of the mine at various depths.
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