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:CRET 

II. 

OUTLINE    OF    STUDY 

PURPOSE 

The purpose of this study was to evaluate, by experimental methods, 

the major design parameters involved In the ejection of ballast by means of 

a solid propellant gas generator and in the maintenance of partial buoyancy 

by means of a water-reactant gas generator. 

SCOPE 

In the initial considerations givtin to the possibility of experimental 

determination of reactant weights required for the generation of buoyancy, it 

beoarae apparent that the high pressures involved made it advantageous to 

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

pvssible factors entering into the process iiidlcated that even with a precise 

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

BASIC TEST AND INSTRUMENTATION PLAN 

In the Phase A study (Reference 1) it was determined 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. Although caleiirc 

hydride is not the most efficient of the chemicals considered, it was chosen 

because of availability, low cost, and ease of handling. 

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 generate hydrogen until 

the ballast had been forced back to the desired level.    Although the rats of 
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CONCLUSIONS 

_ _A   JJ me i>tixxai»i/ <xi.-5}jxcn;cmt;i":i, uaui uuwiiiieu j.i'um ii,ve UiSX, linngS 15 sum- 

marized in the propellent weight versus ambient presisure graph of Figurs 1*2. 

A "no-loss * curve is shown, representing an ideal situation in which no 

reduction in combustion gas volizas takes place, either through heat cr mass 

transfer. It can be seen that the process efficiency increases with pressure 

and approaches $0% at 11*00 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 burning period 

are cov+roUed largely by the temperature at the ballast interface, resulting 

in higher efficiency as the pressure and gas temperature increase. It follows 

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

«•»•        *AMW       WA 

several identical gas generators to provide the required flexibility in the 

tactical employnient of the mine at various depths. 
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