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Dynamic Microwavesin One-Dimensional Dredge
Flow at Separable Phase Flow
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ABSTRACT. Adaptation of themodel of separable motion of dredge carrying (water, solid particle)
flow at hydraulic calculation of irrigation collector swith periodical purification allowsusto predict the
occurrence of microwavesin two-phaseflow dueto the change of the solid component only along theway
in the limits of construction. © 2017 Bull. Georg. Natl. Acad. <ci.
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Theory of homogeneous flow considers the sim-
plest method of investigation of one or polyphase
flows. The corresponding average properties are de-
fined and mixture is considered as quasi continuum
described by equations of one-phase medium. To
analyze homogeneous flow the average parameters
are necessary: velocity, density, viscosity and oth-
ers. These properties seem to be average weighted.

Insufficiency of the theory of homogeneous ap-
proach in some cases is quite evident, especialy,
while considering the variants of two - phase (dredge
carrying) flows in collectors with periodic purifica-
tion.

In the model of separable flow the phases can
have different properties and velocities. This model
can be investigated by methods of different level of
complexity. The most detailed analysis is based on
the eguations of continuity, motion and energy sepa-
rately for each phase. Those six equationsare solved

together with the eguations describing character of
interrelation between the phases and walls of the
collector. In the simplest case the disagreement for
collectorsisallowed only by one of the phase param-
eters: velocity parameter. Equations of conservation
are described for mixture asawhole. When anumber
of variables subjected to definition exceedsthe exist-
ing quantity of equations, the correlation
dependences are introduced or simplified assump-
tions are allowed. Other variants are also possible.

Inthe given caseto savethe most general form of
the used equations is advisable, which will serve as
the basis for generalized solution of the task.

Dynamic waves of two phases (dredge carrying)
flows areformed every timewhen the resulting force
acting on the flow is condition by the gradient of
concentration (in the given case composition of
dredge in the mixture of two phase flow.)

Consider stationary motion of dredge flow in
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straight prismatic bed of constant cross section with
genuine velocities of phase V; (water) and V,
(dredge).

To make the dynamic microwave unmovable we
render thevelocity ,,V,, * to thewhole system of mix-

ture. In anew system of phases flow there will be;

V=V, -V, @
Vy =V, -V, @
The equations of continuity will have the form:
dr 1 3
&[vl (1-s)]=0 ®
i[vzls] -0 @
dx
The equations of motionwill be[1]:
dv{ dpP
rVi—L 4= =K
My T L ©
dv; dr
rVi—24+—=K,, 6
22 T ©

where: r, and r , aredensitiesof water and dredge;
P - average pressure in live cross section; K; and
K, - the total of mass and surface forces, acting on
the unit of volume of each component; S - volume
concentration of dredge (i.e. volume share of the
component 2).

Composed forces of K, and K,are: effects of
the mass change along the way at separable relative
motion of phases, Interaction among the particles of
dredge, impulse change and other forces of resist-
ance. Taking away (6) from (5) we get:

1 1
rlvllddi;‘ r 2V21ddix2
Dynamically microwaveswill exist in two phase
flow in the case, when right part of (7) will linearly
depend on the gradient of dredge concentration in

the mixture:

= Kl_Kz (7)

ds
K=Ky =—fo ®
1

s\V/
Inserting equation (8) into (7) and excluding d—;
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dv;
and d—X2 with the help of (3) and (4), we get:

1)2 1\2
ri(_V;) +r2(\8/2) +f5=0 ©

Expressing (Vll) and (Vgl ) viainitial velocities

(1) and (2), we get square equation relatively ,, i, “:

r r rv, rL\V.
V2 1 +_2 _2\/ ll+ 2V2 +
W[l—S sj W(l—S S
r1V12+r2V22

+fs=0
1-S S s

(10)

Hence:

1-S S

_rer(Vl_VZ)z_( N +r_2jf .
S(1-9) 1-s s)°f

((ry/(1-9)+r,9)

Vi :l:vlrl +V2"2 +

(11)

Introducing the average dredge velocity:
Viry

V.- 1-5 s
O I(1-S)+1,/S

\,r
+22

(12)

and vel ocity of dynamic microwave intheform:

~(M-V)°

_fS
S/r2+5

r
C=+ 1 : 13
ri/(1-S)+r,/S =

Then equation (11) will take well-known form of

wavemotion[2]:
Viy =V, £C 14)

Thus, dynamic microwave \4,, moverelatively to
average nonweighted velocity V,, withvelocity +C ,
determined by equation (13). As V; >V, , the value
of fg must be quitebiginorder to press perturbing
motion of the relative motion.
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