
INTRODUCTION 

	 Over the past few years, hydrodynamics 
has seen many advances in the area of investigation 
into the dynamics of flow in open channels 
(Nyssanov 2005). However, the models used in 
studies for this area do not completely cover the 
physics of the process because in Central Asia, the 
water used for irrigation is not homogenous and 
contains a number of hard particles. The presence 
of small amounts of hard particles in water flow, 
as is known, considerably modifies the character 
and structure of the water-treatment processes 
(Abalyants 1981). Recently discovered microscopic 
parameters, in particular density, interact with the 
power between phases as well as other mechanical 
characteristics. These flow parameters work against 
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ABSTRACT

	 Water used for irrigation contains solid particles, which significantly affect macroscopic 
parameters, mechanical properties, flow, and water-treatment processes. This paper presents a 
solution to the challenge of achieving a permanent flow of an ideal biphasic medium in the open 
channels of a constant cross section by using an interpenetrating model of a biphasic medium. We 
present analytical expressions for phase speed and concentration of a two-component medium for 
the first time and derive relationships between speed and density of components. 
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the maintenance of mixture components and the 
components interrelate, which cause a redistribution 
of the speed and concentration of the separate 
components, and changes the expenditure of a 
mixture. 

	 In light of these problems, the modern 
mechanics of a continuous medium is an important 
issue for investigation in terms of the movement of 
a multiphase medium. 

	 This task is addressed in this paper by 
using an interpenetrating model of a biphasic 
medium, in accordance with which the equation 
of movement has its own appearance (Nigmatullin 
1987; Umarov and Akhmedov 1989)
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as 

well as the equation of continuity 

	 where, ρn, ρni the provided and real density 
of the n-phase, respectively;

the longitudinal velocity of the n-phase;

the vertical speed component of the n-phase;

 the concentration (the volume content) of 
the n-phase;

 the pressure;

 the viscosity factor of the n-phase;

 the interaction factor between the phases;

- the components of the body force of the 
n-phase; 

                                                        

	 Here we investigate the stable one-
dimensional flow of an ideal biphasic medium in 
open channels. We consider that both components 
are incondensable and that the body force may 
be ignored. Thus, the equation of motion for the 
considered case is as follows

	 ...(1)

and the equation of continuity by virtue of the 
uniformity of discharge and in accordance with the 
discharge formulae is as follows:

	 	 ..(2)
	 where ω is a cross-sectional area. 

	 The systems (1) and (2) can be given as 
follows:

	 ...(3)
Thus, the system (3) is represented by 

	 ...(4)
	 After the replacement of the three 
simultaneous equations given in Eq. (4), the first 
equation of this system and the simple transformation 
is given as follows:
   

	 By integrating this equation at the primary 
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condition in terms of 0xx =
 and 101 uu =

, we 
obtain the following for the speed of the primary 
components: 

          

In the same way, for the speed of the second 
component:

  
,    
where

           

	 For concentration of the first and second 
components:

	

	 Having investigated these formulae, we can 
draw the following conclusions:

	 The motion of the two-component medium 
in terms of the speed of both components, 
according to the removal from the beginning of the 
movement, strives to be the same constant number 

. The speed of the components with 
a faster primary speed remains more than this 
number, whereas the speed of the components 
with a slower primary speed is always lower. The 
speed of the components with a larger density  

 strives to be slower than the speed 
of the components with a smaller density. Thus, the 
concentrations of the components, in this regard, 
strive to various constant numbers.
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