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Abstract. “Modeling of discharges of collector waters into the watercourse of the
Ferghana Valley” The process of discharges for a watercourse is considered, starting from a
certain distance from the inlet, a concentrated liquid over the entire cross section of the channel
experiences a retarding action of viscosity forces, a change in the concentration of the liquid
occurs, both along the cross section and along the length of the channel .

In the following, the main attention will be paid to the consideration of the flow and the
change in concentration in a channel with a circular cross section that is constant along the
length. There are no internal sources in the main channel. The value of the concentration
coefficient and analytical calculation are given.

Keywords: Collector, liquid, Reynolds number, turbulent motion, concentration rate, the
frictional stress, laminar isothermal motion, factor
MOAEJUPOBAHUE KOJUVIEKIIMOHHOI'O CTOKA BOJIOTOKA B ®EPIAHCKOM

JOJIMHE MOAEJIUPOBAHUE KOJIJIEKTOPHOI'O CTOKA BOJAOTOKA B
®EPTAHCKOM JOJIMHE

Aunnomauyusn. «Mooenuposanue cOpoco8 KOJIEKMOPHbIX 600 8 8000mox Depeanckol
doaunvly Paccmompen npoyecc copocog 0151 6000mMoKa, HAYUHASL C ONPeOesieHHO20 PACCMOAHUS
om 6xoda, KOHYEHmMpUupoeaHHas IHCUOKOCMb  NO e6cemy Cederuro pycia ucnslimvleaem
mopmossujee oelicmeue Cuiamu 6s13K0Ccmu npoucxodum U3MEHEeHUe KOHyermpayuu ofcudkocmu,
KAdK no cedyeHuro, mak u no onune Kamnasua.

B oOanvuetiwiem ochosnoe 6HUMaHUe Oydem YOeIeHO pPACCMOMPEHU0 medeHus u
U3BMEHEHUA KORYeHmpayuu 6 Kanaute ¢ nOCMOoAHHbIM No onume Kpyeiabim nonepeunbim ceueHUuem.
B ocnosnom kamane nem emympenHux ucmounuxos. Ilpugedenvl 3HaueHue Kod3g@uyuenma
KOHYyeHmpayuu u AHATUMUYECKUl pacudeni.

Kniouesvle cnoea: «ronnekmop, ocuokocms, uucio Peunonvoca, mypoynenmuoe
()6u9fC6Hue, CKOpoCnib KOHUEHmMpayuu, HAaAnpAdICeHue mpenus, J1aMUHApHoe usomepmudecKoe
ogudicenue, ghakxmop.

INTRODUCTION

Collector water is used to save irrigated water. The norm of irrigated waters in relation to
salinity is 5 mg/l. To achieve this, about 23 m3/s of water is discharged or brought in from the
route of the canals terminated by the node of structures on the North-Baghdad collector to
desalinize the drainage water of this collector and then use them for irrigation. The discharge
process for a watercourse is more complex than the process of flushing the surface with an
unrestricted flow. The cross section of the pipe has finite dimensions. As a result, starting from a
certain distance from the inlet, the concentrated liquid over the entire cross section of the channel
experiences the retarding action of viscous forces, and the concentration of the liquid changes
both along the cross section and along the length of the channel. In the following, we will focus
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on the consideration of the flow and the change in concentration in a channel with a circular
cross section that is constant along the length. There are no internal sources in the main channel.
Fluid flow can be laminar or turbulent. The flow regime in pipes is judged by the value of
the Reynolds number [4,7]
Re= %0
v

where & - average fluid velocity; d - inner diameter of the pipe. If a
Re<Re,, ~2000, the flow is laminar. Meaning Re,, =2000 is the lower critical value of
the Reynolds number. At Re > 2000 the flow after a single perturbation no longer returns to

the laminar flow regime.
A developed turbulent flow in technical pipes is established at

Re >Re,, ~10*.
MATERIALS AND METHODS

Current at Re=2-10°-10" called transitional. It also corresponds to the transitional
regime of recoil salt.
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area of stabilization. If concentrated saline liquid enters the pipe from a large volume,
the velocity distribution in the initial section is considered uniform (Fig. 1), then a boundary
layer is formed near the walls, the thickness of which gradually increases. In sufficiently long
pipes, at some distance from the inlet, the boundary layer fills the entire cross section. In the
distance counted from the inlet to the cross section corresponding to the boundary layer

merging, the concentration stabilizes (X =1,) and it does not depend on the velocity
distribution at the input ( X = O, but the distribution of the concentration rate as for X <1,

sowith X =1 may depend on the process of salt exchange.

The initial section is observed both in laminar and turbulent flow. However, when
Re > Rexplthe flow in the initial section can develop in a peculiar way. A laminar flow
pattern may exist in the front of the channel. The resulting laminar boundary layer, upon
reaching the critical thickness, passes into a turbulent one. The thickness of the latter grows
rapidly until it fills the entire section of the pipe. The zone of the initial section at the place of

change in the flow concentration regime is characterized by the displacement of motion. A
change in the concentration of the flow regime can also occur outside the initial section.
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AtRe >5-10* A turbulent boundary layer develops almost from the very beginning. If
a concentrated liquid flows from a large volume into a channel with a sharp edge at the inlet,

then vortices are formed at the beginning of the channel, leading to a rapid destruction of the
laminar boundary layer.

/v,

AENE

0.9 —0-
. I
o ||
4 SRe=4 102
0.6 ®Re=273-10%
o REe=1110°
0 %; G Re=11.10°
0.4 @ Re =2.0.10°
v o Re=732.10° J}f‘:',.
0.3 1 L 1 -
1,0 0,8 0.6 0.4 0,2 0,0
Picture 3

Velocitv distribution in a round nine at various Revnolds numbers

The length of the initial section and its fraction, occupied by the laminar and turbulent
boundary layers, respectively, depend on the number , the degree of flow turbulence at the
inlet, and a number of other factors. Many factors are interrelated.

If the flow is stable (X >1,), the concentration velocity over the flow cross section
during laminar isothermal motion are distributed along a parabola [3,6,7] (rice.2, a):

2
9, =8| 1- (Lj
I’-O

where Iy — pipe radius; 4, .- concentration velocity on the pipe axis (at r =0).

The average concentration rate in this case is equal to half the maximum:
T =2 S
5V

During turbulent motion, almost the entire section of the pipe is filled with a turbulently
flowing more concentrated saline liquid. At the wall, a viscous sublayer is formed. At large
numbers, the thickness of the sublayer is an insignificant part of the pipe diameter. With a
stabilized turbulent flow, the liquid concentration in the pipes is distributed over the cross
section, it has the form of a truncated parabola (Fig. 2, b) with a maximum on the pipe axis.
The velocity changes most sharply near the wall.

The distribution of velocities in the turbulent part of the flow can be described using the
universal logarithmic law[1]:

1
X

ol sl
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/ G
where 9, = e y Y. = 24 ;Y =TI, —I' (picture.2). According to the data of a
Yol 14

number of studies for a turbulent core (y, >30), ¥ = 0,4 17 = 5,5for the region intermediate

between the turbulent core and the viscous sublayer (y, ~5-—30, 1 5,0 u n7 =3,05. Within
X

the viscous sublayer (y, ~0-5) a linear speed change is assumed.

X — y WIH §X =2 y
8 H

RESULTS

The frictional stress on the wall is a function of the Reynolds number. This gives rise to
the dependence of the distribution of the concentration velocity over the cross section on . The
larger the Reynolds number, the sharper the concentration rate changes near the wall and less
sharply in the central part of the flow, i.e. velocity diagram becomes more filled (picture. 3).

As a result, the ratio of the average velocity over the pipe section to the maximum (

CD|CD|

I = 0) will depend on the Reynolds number.

"f=n-t 8=i-t,

R e = = SRS
= =l = A
. {y na . g, = const

Picture 1

Stabilization of the velocity distribution during the movement of fluid in a pipe

It has been experimentally obtained that the value of this quantity varies slightly and is
equal to 0.8-0.9.

The above information about the distribution of the concentration velocity in a turbulent
flow, first of all, corresponds to concentrated flows or flows with practically no variability in
the physical properties of the liquid.

Area of concentration stabilization. As the concentrated liquid moves along the pipe, an
increase or decrease in the concentration of near-wall layers is observed if the liquid
concentration is different from the concentration of the incoming liquid.

The recoil salt coefficient decreases in the laminar flow section and increases with its
destruction. Then the concentration stabilizes during turbulent flow. [2,5]

The length of the initial section of the recoil salt depends on a large number of factors,
for example, on the liquid concentration coefficient, the presence of stabilization, the Reynolds
number, the concentration distribution at the inlet, etc.

DISCUSSION

The theory shows that in the case of a laminar fluid flow with constant physical
parameters and a homogeneous concentration at the inlet in the case C_ = const

o =0,055Pe
d
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and in case g, = const

2 —=0,07Pe

CONCLUSION

These equations correspond to a preliminarily stabilized concentration flow. In laminar
flow, the Reynolds number can reach a value of approximately 2000. At the same time, for
gases in which Pr~1 (Pe = RePr ), the estimated length of the initial stabilization section
reaches about a hundred diameters. For very viscous liquids (Pr>1) meaning |, can vary
from several hundred to several tens of thousands of diameters. In the latter case, salt exchange
almost always occurs within the initial region. According to numerous experimental data in
turbulent flowl =(10—15)d . Pipe concentration change factor. Let us determine the

average pipe concentration factor if | >1, . rne | - pipe length. Let on the site

| a=a(X)=a,,, 0<x<l, andat X=1,  a=«a, =const. [16
! by by
IaAth I a, At + IawAth

a=-r=5 == o
[ Atdx | atdx+ [At
0 0 0

Q|

>

Integrals ranging fromOto |, canbe represented as follows:

j o, Atdx =q j Atdx = AT |

H.m. Hm H.m. H.m.

Substituting the values of the integrals into equation (a), we obtain

|

— o,

a,, +——— IAtdx
wm uwm. |, -

= 7 1)
1+ [ Atdx
A HmIHm |
or
a
_ el
a o,
a, 1+ (o(l)
where
At, 11
)= Atdx = —=—- L.
¢( ) Hm IHm II AtH.m. IH.m.
At,, At,, — respectively, the average temperature differences in the areas (1, ,1)and
(O’IH.m.)
If
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-1
At~ At TO o(1)= I—Hm

H.m.

Substituting into equation (1) this value of the function
we get: go(l ) Substituting into equation (1) this value of the function

we get:
_ | _
< =1 4 Lm. -1 2)
a., I a,
From equation (2) it follows that in long pipes (I =~1,, )& — «.,, i.e. for large |
- - —|— - = values @ and «_ practically match.
w Velocity distribution over the o
1 | pipe section in the viscous For example, if —==- =13, then,
| L flow of droplet liquids X
5 T 1-isometric flow with an accuracy of 3%, the average
I 2-liquid cooling recoil salt coefficient «  will be
, - .
s 3-liquid heating equal to local o, @ at
R R BUET Y

H.m. H.m.

Pipe length at which, with a sufficient degree of accuracy, it can be assumed that the
average concentration coefficient equal to the exchange salt coefficient at a stabilized
concentration [, Pipe length at which, with a sufficient degree of accuracy, it can be assumed
that the average concentration coefficient equal to the exchange salt coefficient at a stabilized
concentration o Pipe length at which, with a sufficient degree of accuracy, it can be
concentration coefficient equal to the exchange salt coefficient at a stabilized concentration o,

,commonly used in practical calculations of average recoil salt. Obviously, is a conditional
calculated value, the value of which depends either on the accuracy of the analytical calculation,
or on the accuracy of the experimental data. 1, commonly used in practical calculations of

average recoil salt. Obviously, is a conditional calculated value, the value of which depends
either on the accuracy of the analytical calculation, or on the accuracy of the experimental data.
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