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This paper describes the unsteady motion of a dusty viscous liquid in a channel bounded by two.
parallel flat platea. The differential equations describing the problem are given, The liquid and the dust
velocity profiles are obtained exactly and discussed in terms of the parameters of the problem. - ’

Interest in problems of mechanics of systems with more than one phase has developed ‘rapidly in
recent years. Work in this field has been carried out by Saffmanl, Michael?, Rao®, Reddy4, Verma and
MathurS, Situations which ocour frequently are ¢oncerned with the motion of a liquid or gas which
contains a distribution of dust particles. In the present paper a dusty viscous liquid has been
considered in a channel bounded by two parallel flat plates. Initially the liquid and the dust perticles
are at rest, At ¢ = 0, & constant pressure gradient is impressed on the system. The change
in the velocity profiles with time is determimed and shown in Pig. 1 and 2. It is interesting
to note that the velooity of dust particles is plausible only when ¢ > 2. This, of course, is due to
the inertia of the dust particles, _ ‘

EQUATIONS OF MOTIONS

The equations of motion of a&-dusty viscous liquid are
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where u, v are the velocity vectors of liquid and dust particles respectively, p bhp pressure, m the mass
“of a dust particle, N the number density of the dust particles, K the Stokes resistance coefficient which

for spherical particles of radius E is 6muF, p the viscesity of the liquid, p the density andv ( = ‘—:’ )

the kinematic coefficient of viscosity.
FORMULATION OF THE PROBLEM
Por the present problem the velecity distributions of liquid and dust particles are defined respeotively
as : .
u’-=u'¢(,-',t'), u'y=0,'u'z=0; (5)
Va=v (g, t), vy=0, v,=0, (6)
where fu'y, u'y, u’y) -and (v, #'y, v’,) are velocity components of the liguid and dust
particles. , v
Further, for N=N_ (a constant), the equation (4) is satisfied throughout the flow field.

The equations of motion then reduce to -
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We now:introduce the foIlomng non-dlmensmnal quantltles :
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Equa,tlons (7) a.nd (8) then become «
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equatlbn (11) then becomes
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Let # = f e wudl be the Laplace transform of « and let u, = 0. be-the initial value of u.
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Multiplying equation (12) by e—# and then integrating between the limits 0 to oc, we get
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The boundary condltlons for are e T B e e e
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The solution of equation (13) under the above boundary cond1t1ons R PR e e A
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SHARMA : Uf:stea,dy Flow of Dusty Viscous Liquid .
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Now using Laplace transform method it is ea.Sy to  show that :
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NUMERICAL DISCUSSION

The velocity profiles for the liquid and the dust par’mcles are shown in Fig. 1 azﬁa 9 respectlvely
From these figures, the following points are observed :

(¢) The velocity of dust pa.rtlcles is plaus1ble only when ¢ > 2; Clearly, this is due to the inertia of the
dust partlcles

(#3) The veloc1ty of liquid particles at any point in the flow field is greater than the velocity of dust
particles at that point. It means that the liquid particles will reach the steady state earlier than the
dust particles. .
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(i) The velocities of the liquid and the dust particles become the same when o -» 0, s.c., when the -
dust particles . become very fine. - S

(4v) The ydusty- liqui&«’s velocity will take more time to-reach the steady state than the clean liquid’s.
velocity. It means that the presence of dust in the liquid reduces the flow field.

(v) It is also olear that « and v increase with ¢ for fixed y and for any .Vt‘,, u and » decrease with the
increase of y and are maximum when y = 0. It means that beth the liquid-and the dust particles which
are nearer to the axis of the channel move with greater velocity.
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