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OZET

Bu c¢alismada, manyetik alanin iletken (manyetiklenebilen) ve yalitkan (manyetiklenemeyen) fazlardan
meydana gelen iki fazli akiskanin, silindirik bir boruda kararsiz rejimdeki hareketine olan etkisi bir boyutta
incelenmigtir. Fazlarin her birisi i¢in yazilan Navier-Stokes Denklemlerine, fazlar arasindaki hiz farkindan
dolay1 meydana gelen karsilikl etkilesim kuvvetinin ilave edilmesi ile elde edilen Landau-Rahmatulin modeli
kullanilmstir. Elektromanyetik kuvvetin dikkate alinmasi ile elde edilen denklem sisteminin ¢dziimiinde,
Laplace Déniistiirme islemleri uygulanmistir. Fazlarin lokal hizlari; zaman, fazlarin fiziksel o6zellikleri,
manyetik alan siddeti , borunun yarigap1 ve diger parametreler cinsinden matematiksel olarak hesaplanmustir.
Fazlarin hacimsel debileri, iletken fazdan gecen elektrik akim siddeti ve esas manyetik alanin iletken faza
olan etki kuvveti, fazlarin lokal hizlara bagli olarak formiile edilmistir.
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INVESTIGATION OF TWO-PHASE UNSTEADY FLOW IN A CYLINDRICAL PIPE IN A
MAGNETIC FIELD

ABSTRACT

In this paper, the effect of magnetic field upon two-phase flow made up of magnetic iron particals and non-
magnetic liquid flowing in a cylindrical pipe is investigated for one-dimensional and unsteady-state
conditions. Navier-Stokes equation written for each phase is modified with the inclusion of term which
represents the reciprocal acting force due to the difference in velocities between phases through the Landau-
Rahmatulin Model. Taking into consideration of the electromagnetic force in a magnetic field, a set of
governing differential equations is obtained and solved through the Operations of Laplace Transform.
Equations for the local velocities of the phases are mathematically obtained as a function of time,
thermophysical properties of each phase, intensity of magnetic field, radius of pipe and the other parameters.
Volumetric flow rates of phases, intensity of electric current through the iron particles and the acting force of
main magnetic field on iron particles are formulated depending on the local velocities of phases.
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