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Integral condition applicable
for modeling environmental process polluting

Kamen Nikolov, Rositsa Velichkova

Abstract: Flows which polluting the environment with distribution of hazards were fitted with non-
isothermal two-phase stream flowing in space. The conclusion is made for integral conditions apply to
vertical non-isothermal two-phase stream considering the influence of lift force.
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INTRODUCTION

Environmental pollution with harmful and creating methods for their control and
eventually capture is an important task for modern ecology. Contaminants are often fires in
space, leakage of harmful emissions into the atmosphere by human activities and etc.

BASIC OUTPUT EQUIATIONS

The distribution of pollutants in the environment is approximated with a vertical non-
isothermal two-phase flow with positive lift force lift. Output equations are given in [1],
which have the form:
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BOUNDARY CONDITION

In order to solve the system of differential equations it is necessary to be set
boundary and initial conditions. In the present system of two-phase non-isothermal vertical
jet which leakage into a stationary fluid environment these conditions are:
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In the system (1)=(7) are include binary correlations U

ng,Upr,V These
correlations take the following form:
— ou, - ou, —— Vip O
_ g. _ . _ Vtp %Pp
UgVg =g oy UpVp =Vt oy pPp = S, oy
Voo Ve O
9'g — TPVP -
Pry oy Pr; oy
2 I 8Up 2 8Ug
Vo =UpVp =—vip—= oy Vg —_Vth
where: vig, vy, -

coefficient of kinematic viscosity of gases and impurities phases; Sc; -
turbulent number of Scmid; Pr; - turbulent number of Prandtl

1. Condition for conservation the content of impurities at two phase turbulent
vertical jets

Equations (1) and (2) are considering:
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CONCLUSION OF BASIC BOUNDARY INTEGRAL CONDITIONS

After integrating the above equation in the range y =0+ we have
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Equation (8) give the condition for conversation of mass transfer in jet.
2. Condition for movement quality of two-phase non-isothermal vertical jet
This conditions are received using equations (1) and (3) for gas phase and (1) and(4)
for the phase of impurities:
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Then for the gas phase we obtain:
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Equation (9) and (10) are integrated in range y =0+ and it is obtain:
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Equation (11) and (12) are integral condition for quality of movement for vertical non-

isothermal turbulent jet.

3. Conditions for transfer of kinetic energy of motion for gas phase and the phase of

impurities

This conditions are obtain when sum eq.(1) with eq.(3). Eq.(1) is multiplied with

2
(Ug 7U2) , and eq. 3 with 2(Ug 7U2). For the phase of impurities sre used eq. (2) and

(4). Equation (2) is multiplied with US and (4) with 2u,
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Equation 13 is integrated inrange y =0+o:
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By analogous conversions can be obtained an equation of higher order relating to the
concentration of the impurities. Equation (5) is multiplied by 2y and then follows:
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4. Condition for conservation of heat transfer for gas phase and the phase of
impurity
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For the phase of impurity are used equation (7) and (2), which is multiplied with
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For the system equations for two-phase turbulent vertical jets is obtained:
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CONCLUSION
In current work is given numerical model of two-phase non-isothermal vertical jet

using the integral method. It was reported the influence of buoyancy and the influence of
the interfacial heat and mass transfer. This model will be used to solve at specific problem
from practice.
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