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THE THEORY OF ONE-DIMENSIONAL MAGNETOHYDRO-
DYNAMIC FLOW FOR HOMOPOLAR WITH
INCOMPLETE ELECTRODES

Hu Wen-rui

(Institute of Mechanics, Aqademia Sinica)

Abstract

Using the motheds of undetermined boundary value of electrode wall and smooth
conjunction with solutions of different regions, the solution of one-dimensional ma-
gnetohydrodynamie flow for the homopolar with incomplete electrodes is given. The
homopolar with the annular wire electrodes and with complete electrodes are studied
as examples. The flow field and induced magnetic field are caleulated for some
typical parameters, and all results agree with those obtained by finite difference me-
thod both in magnitude and in distribution of the fields. The typical magnetohy-
drodynamic phenomena of the effect of current dispersion and the Hartmann boun-
dary layer are analysed with some emphsis, and the flow behavier in homopolar is
disscussed by using above concepts. The results show that, the use of electrode of
incomplete structure can increase the flow quantity, modify the Hartmann boundary
layer, and control the secondary flow. These effects can be utilized in practical ap-
plications.



