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u:.‘&lf.’mﬂ imduntrial lechnologies working with electric
cally condactive lquids 16,3, e metals, acids of wo-
of salis) are based on the force and thermal effects of
electromagsetic field. We can mention pamping, dosing, dir-
Fing. healmp. and olher similar prod.

The compuies modeling of such processes s sidll achallenge.
Thes asks ususlly represent multiply couphed nonstationssy
and often momlingar problems, characterized by inloraction of
seweral phiysical flelds. The flow weell can be soceanpaniod by
Dbt egces and Bial phenormena thal ase diflicalt 10 map, Even
whem & considerable astiention is paid ko the lopic lihe books and
papers s the donain abound, sog, @ 1] [2] a ke of tasks
were solved ondy pariially or il remasn unresolved.

The paper deals wigh the peoblem of hesting a conductive
e ormimg o a sbow vebocity inacerams pipe. [is peseical
sobetion o caried out (unlike Foreser clasical finse elements
and Nt yoluniss-basod algonibariy by our oas code Hermes
150 based om the higher-order finiie ehemend metbod | fyeFEM).
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The mathematical madel of the problem is given by three
pariial differemtial equations describing the disinbution of the
magrctic fiebd, the smperature fichd and the feld of fow, Thew
equations are sotually Linked by the preence of the velocity of
liquid in each of thesn

A Maguetic Field
Tht distsibuticn of 1l magneti ek may he Best exprensod
interms of the magnets: veckor potential A = Alr, 2} Since the
SYSIEH CONRINS B0 Ronlisier pars, we can aee ils phasor 4 that
is povamad by 1he ogualion
(Al e A— s asld=pl, 0

where i dendl

the magaetic permscabslity du = ).y 8 the
elogting comdaivity, o is the anpelar Toquency,  is e veclor
of the velociiy o, aned ., stands for the phasor of the
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