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ABSTRACT In thispaper, the dependence of discharge character of plasna generator on
the geometric scale of capillary and the initial charge voltage of PFN has been studied in exper-
ments and the resultsw ill contribute to mprove the design of plasna generator and increase
it' s discharge efficiency:.
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Fig 1 Experimental setup of plasna generator
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Table 2 Summary of peak valuesmeasured fran exper ments
shot 1o/kA Vv kv t1/us pe/M Pa t2/us Po/MW ta/us
8 2 24 00 1 503 216 48 50 260 36 65 255
8 4 21 90 214 41 87 361
9- 5 25 33 228 43 60 273
9- 6 22 17 1 665 221 36 94 250
9- 7(1) 23 56 1 402 224 34 50 278
9- 7(2) 24 69 1 289 240 16 04 264 32 53 289
9- 8 20 10 1 935 214 50 48 350 38 90 265
Note Ip, pp, Pp Separately are current, pressure, pow er of peak, t1 is time of peak current;
t2 is time of peak pressure ts is tine of peak pow er.
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Fig 3 Relation of energy efficiency (a),maximum sound eed (b), maximum temperature (c),
maximum pressure of bottom (d), resistance (€) and the initial charge voltage of PPN, regectively
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Fig 4 Relation of energy efficiency (a),maximun sound geed (b),maximum temperature (c),
character resistance (d),pressure of bottom (e)and the capillary length or radius, regpectively
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THE HIGH PRESSURE D ICHARGE CHARACTER
OF PLAM A GENERATOR

ChenL in, Zhou Zhikui, and Shun Chengw ei
Institute of Fluid Physics, CAEP, P. O. Box 523-58, Chengdu, 610003, China

The high pressure discharge character of plasna generator has been studied in this paper. The pulsed
current, voltage across the capillary, and the pressurew ithin the capillary at a point near the middle of the
tube w ere measured A ccording to Saha equation and one dimensional Euler hydrodynam ics equations, an
isothemal and steady-statemodel and its computer codew hich have successfully reproduced theworking pro-
cess in the plasna generator have been set up.

From expermentsand the theoreticalmodel mentioned above, theparametersinside capillary such as the
current, voltage, pressure, tenperature, and ound eed of plasna, etc , and their dependence on diameter,
length of capillary and the initial charge voltage of PFN have been studied regectively. Experimental results
are then compared w ith thismodel, and they are in good agreement The methods of diagnostics in experi-
ments and the theoretical model proposed in thispgper w ill contribute to mprove the design and to increase
the efficiency of plasna generator. The conclusions are as follow ing:

1 The dependence on the initial charge voltage of PFN (see Fig 3), The paraneters such as the maxi-
mum inthemal ound geed, the maximum tenperature, the maximum pressure at the cepillary bottom, arc
voltage, discharge current, and ablationmass increasew ith the charge voltage, but the energy transfer efficien-
cy and the character resistance decrease

2 The dependence on the geometric scale of the capillary tube(see Fig 4)

(1) For fixed cepillary diameter, the paran eters such as energy transfer efficiency, themaximum isother-
mal ound eed, themaxmum temperature, themaximum pressure at the cagpillary bottom, arc voltage, abla-
tion mass, and the character resistance increasew ith the length, but the discharge current decreases

(2) For fixed capillary length, the param eters such as energy transfer efficiency, themaximum isothemal
ound geed, themaximum temperature, themaximum pressure at the cgillary bottom, arc voltage, and the
character resistance decrease w ith the increasing of the diameter, but the discharge current and the ablation

mass increase
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