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ABSTRACT
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BY
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A critical review of the experimental and theore-
tical investigations, describing flow around a spherical
particle settling at its terminsl velocity, reveals that
the standard drag curve and tlw: various analytical and
numerical solutions of the Navier-Stokes equations are not
in agreement because, not only the verious solutions do not
take into consideration the actual megnitude of viscous
draqg but also the drag coefficlient, Cq» defined by Raylaih
(L33, includes only the effect due to inertial drag. Even,
Maxworthy's (14¢4) method of non dimensinnalising the totel
drag with respect to the Gtokest! drag ie in direct contra-
diction with his own conclusion roegerding the Stokos' law
being applicable at Re = 0, In order to incorporate tho
vffect due to viscous drag, the drag coefficient, in the

present work, is redofined as:
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It is shown that the same experimental data, which has been
used to represent the standard drag curve, can be used to

graphically represent the relation between the modified drag
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coefficient and the Reynolds number, in the form of a modified
drayg curve, TFurther, the modificd drag cocfficient helps in
evaluoting the respective magnitudes of viscous and inertial
drag in the intormediate region. For cxample, it 1is shown that
the two forces are equal when Re = 2,546, Furthermore, it is
proposed that for the same particle~fluid system, the drag
acting on a particle settling in @ bounded medium cannot in-
creasce as compared to that in an unbounded medium due to the
simple renson that the net gravitational force balancing the

drag exerted on the perticle is same in both the cases.

In the prosent study on fluidisation, it is shown that the
average relative velocity of fluid with respect to particles
cannot be equal to U/E, but cequal to the free settling velo-
city, Vi, of solid particles. ULascvd on Richerdson - Zaki(ly7)
cguation, it i1s shown that U/En represents the average rela-
tive velocity of fluid with respoect to particles and E"

is shown to represent the average area fraction of the boed
through which fluid flows during fluidisation. Finelly, a
simple explanation ¢f the physical phenomenon of the appeara.
nce of parvoids and bubbles in fluidiscd beds is proposed.

It is shown thot the minimum voidagu of & froeely suspunded
bad of particles is dependeut upon solid and fluld donsitios
in the following manner: f'
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