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plasmadynamic generaktor operation conditions, Lo verify the basic phenemsna
underlying the behavier of moving iondzed gases in Lhe nonwequillbriuwn state
when interacting with a magnetic field by correlation of the eyxperimentsl

results with the theory of nonwequilibrium ionization and te investigate the

potential performance of the MPD power generator with non-zquillbriam ion-

ization in closadwcyele systems having a reaclor heatl source.

To bring about these objectives
generator research loop hae beﬂ'en fabricated and srecied, a lleory of the
MPD generator with nonwequi‘libriwn iomization 561;.3;‘ been developed and g 77
hedsg correlated with experiments on cesivm=seeded hellvem dizscherys tubes
and the performance of the closed loop MPD elscbrical pouvsr wuocs.abor with

non=e¢quilibrium ionization is belny investipgated with respect to e Yeaszible
oY
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duct and loop arrangement s
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The objectives of this program are to\\’expeﬁmentally denonstrate the

a closed-gycle MPI electiical pover
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2+ Closad loop for MPD Electrical Power Ceneration Experiments

During the past quarterly period the fabrication and ingtallation of
the closed loop for MPD electrical power generation experiments have besn
completed, The checkout, purging, and outgassing of the entire leop assembly
is being Garried out, first at low temperature using a low temperature duct
assembly éomisting of a flow resistance to simulate the pressure dfop through
the heater, a low temperature nozzle for Mach mumber 0,3=0.56, & duct 3/8% x
1 1/8" x 2 5/8% (with four pairs of electrodes) and an exheust section for
comection to the cooler, The low temperature duckh is' eapable of operation ot

temperatures around 800°K,

3« Non=Equilibrium Ionization Studies

More cesium~seeded helium discharge tubes with hot electrodes have been
fabricated and tested., The helium number density used in the experiments
was n . w 1,61 ‘x IOZhatoma per cubic meter and the cesium number density could
be varied by controlling the liquid cesium temperature (the maximum cesivm.
seed number density used in the experiments is B, @ 8,18 = 1023‘%01115 per
cubic mster). The experimental results have been correlated with the theory
on non=equilibrium lonization and the comparison between test and caleulations
was presented at the Lith Symposium on the Engineering Aspects of MHD, in Berkeley,
California, April 13, 1963%, ‘
li. Closed Loop MPD Generator Studies

Three different solutions of the equations governing the behavlor of

the ioniged gas in the MPD electrical power genarator duct with conditions

# "Comparison Between Test and Calculations of NoneBquillbriur Ionisation
Conductivities and the Corresponding Electric Fields Required," Paper
b}’ M. Eo T&laatu N
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suited %o the case of non=equilibrium ionlzation of the gas have been

carried out and will be applied to typical experimental conditions,

5. Plans For Next Pericd

The checkout of the system using the low Hemperaiure duel will be
carried oub, Afier the satisfacbory completion of the checkoud rung She
low temperature ducd subassembly will then be replacad with the high tem.
perature duct subassenbly and the system will be evacuated, oubgsssed and
purged. It will then be charged with the highest puriby He aveilable,

The impurities will be monibtored with a chromstograph, reduced to a minimum,
and gome runs with nonegguilibrimm lonization will follow. In additlong
correlation of the experimental results wilh the thesry on nonssguilibrduva
ionization are plamed and the zlosed lowp MPD generater siudies wlll com-
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