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Abstract .In the article, a scheme for increasing the water transfer capacity and
improving the efficiency of sewerage channels has been developed.
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BJIATOYCTPOMCTBO KAHAJIM3AIIUU KBAPTHUPBI
Aunomayusa. B cmamve paspabomana cxema  ysenuueHus — 8000ONPONYCKHOU
CnOCoOHOCMU U NOGLIULEHUS 3qbqbel<mu6H0cmu KAHAJIU3AYUOHHBIX KAHA06.
Kntouesvie cnoea: cmounvie 800bl, KOLIEKMOPbL, KAHALbI, 2UOPAGIUYECKUL PAOUyC,
cosue mevyeHu:l, zu()paeﬂuqecmtﬁ YKIIOH, JK6UBWJIEHNHAA WePOoXosamocmeo, CMOYEHHDBIU
nepumemp.

INTRODUCTION

Wastewater is water used for domestic purposes, production and agriculture, as well as
water that has passed through a certain polluted area. Wastewater is divided into 3 types
depending on the conditions of its formation:

1. Household wastewater of daily life
2. Industrial wastewater
3. Atmospheric waters

Domestic water is the water produced from washing the shower, bathroom, laundry,
dining room, toilet, floor. These waters contain 58% organic and 42% mineral impurities.

MATERIALS AND METHODS

Atmospheric waters - waters that appear from rain and snow melt and flow from the
territory of the enterprise. They are contaminated with organic and mineral impurities.

Industrial wastewater is a liquid waste generated during the extraction and processing of
organic and inorganic materials.

Wastewater is discharged through networks of pipes and channels. For this, pipes of
different shapes and materials are used. In the history of sewage discharge, circular, elliptical,
trapezoidal, quadrilateral, pentagonal, semi-elliptical and other shaped pipes and collectors have
been used. Most of the pipes used are circular, in some cases, large rectangular collectors are
used. Besides, the circular shape is the most convenient from the hydraulic point of view,
because it has the smallest hydraulic radius..[1]

The hydraulic radius is the ratio of the live shear (w) of the pipe to the wetted perimeter
(u), that is::

R=9 fz 1)

Hydraulic radius in an overflowing circular pipe:
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2
_e_m" _d_ 0,25d is equal to. (2)
y 4nd 4

Sewer trays are depicted in Figure 1

R

Figure 1.
Circular and trapezoidal sewer trays.

At the water level h=0.813d, the hydraulic radius is equal to the maximum value, i.e.
0.304d. The maximum throughput of pipes occurs at h=0.95d. The pipe diameter, laying slope,
pressure loss, flow rate, and filling level for the discharge of sewage of a given consumption are
determined using hydraulic calculations. The hydraulic calculation is carried out on the basis of
the condition that the sewage arrives at the beginning of the section and moves in a straight
manner, and is performed on the basis of the following equations:

Flow continuity equation:

= wv 3
where g is the maximum calculated consumption of sewa
o- live shear of the stream, m;
v- average speed of flow, m/sec.

The discharge networks are calculated using the tables and graphs based on the Shezi

equation, calculating the maximum second consumption:

v=C RI, (4)

where R is the hydraulic radius, m;
I - hydraulic slope:
2
- ©)
g
C - the coefficient depending on the hydraulic radius, the roughness of the wetted
surface and is determined using the following equation:

h =\

Ry
C= n_l’ (6)
y=2,5,/n, —013-0,75R(,/n, =01); ©)
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n, - gadir - coefficient of roughness, circular shape 0.014 for collectors, 0.013 for

pressure conductors.

L - the coefficient of longitudinal friction can be determined using the equation that
takes into account the degree of turbulence of the flow:

a) for pressurized flow

1 A a
——==-2lg| ——+—2% |, 8
Ja g(3,420| ’ Rej ®)

b) for pressureless flow

1 A a
=21 422, 9
Ji 9 1568R " Re’ ®)

A - equivalent roughness, cm;

a, - gadiris a coefficient that takes into account the type of swelling;

Re - Reynold's number. [1]

All these trays have their own advantages and disadvantages. Trapezoidal and rectangular
trays have 1.5 times more clogging ability than circular trays, because the moving waste moves
towards the tray wall. As such waste increases, the blockage increases, and the waste water flows
out of the tray in that place.

Fig. 2.
Sedimentation of heavy substances in sewer trays over time is depicted.

Figure 2 shows the movement of debris towards the tray wall, and the bottom part shows
the area where the heavy fashions are found the most. Over time, the accumulation of nodules in
this part increases and comes to the next appearance. Because it is difficult to wash off the
sedimented substances in places where the water speed decreases, so these substances
accumulate. If the water level decreases, the water will accumulate and stop flowing. Because
water does not always flow in the sewers. Semi-circular trays are more economical and less
prone to clogging. In such laths, even in places where water consumption is low, clogs are
formed. Due to the small hydraulic height of these laths, large bodies cannot move. cannot move
by touching the bottom of the tray.[2]

RESULTS

In the tray that we would like to recommend, the material moves towards the center, not
towards the pipe wall. This tray has an additional height compared to semi-circular trays because
the hydraulic head is L+r. In such cases, the pushing force, the Archimedean force, increases by
35% compared to ordinary laths. Therefore, the substances that get stuck in normal trays can

798



SCIENCE AND INNOVATION

INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 1 ISSUE 7
UIF-2022: 8.2 | ISSN: 2181-3337

move in the tray we recommend. As a result, the blockage of waste is reduced by 2 times
compared to semi-circular trays.

DISCUSSION

This tray is illustrated in Figure 3.[3]

Fig. 3. The scheme of sewer trays that we recommend.
R is the radius of the large semicircle in the figure:

R=2r. (10)

r-small turning radius, H-total plate height,

H=L+r. (11)

L-the distance between the centers of both semicircles is determined using the following
L-formula.

L=0.85R or L=1.7r. (12)

h-the size taken in relation to the diameter of the plate.

h=R-L. (13)

CONCLUTION

The movement of water in this tray is illustrated in Figure 4.

Fig. 4. The movement of water in Latok.
Figure 4 shows that the movement of water is circular from top to bottom. Therefore, the
deposited sediments move up and towards the center. If the water consumption decreases, they
move in a small semicircle.
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