‘ VIK.628 DOI: 10.35803/1694-5298.2020.2.308-313 H

KAPUMOB T.H., BAWT'A3bI KbI3bI H.,, KAPUMOBA M.T., KYJIAXMETOB A.,
JQI'EMBEP/IUEBA TI'.A.
'"KI'VCTA um. H. Hcanosa, r. Bummkek Keipreisckas PecryOnnka

KARIMOYV T.H., BAIGAZY KYZY N., KARIMOVA M.T., KULAHMETOV A.M.,
EGEMBERDIEVA G.A.
'KSUCTA n.a. N. Isanov,  Bishkek, Kyrgyz Republic
(tashmukhamied@mail.ru, bayygazieva-nazira@rambler.ru, malyal @bk.ru,
Unicefambassador@gmail.com, gulshat egemberdieva@mail.ru)

REAGENT-FREE TECHNOLOGY FOR THE PREPARATION OF POTABLE WATER
FROM SURFACE SOURCES OF THE KYRGYZ REPUBLIC

BE3PEAT'EHTHASA TEXHOJIOI'UA ITIOATI'OTOBKH BOJAbI IIMTBEBOI'O KAYECTBA
13 MOBEPXHOCTHBIX HCTOYHUKOB KBIPTbI3CKOM PECYBJIUKHA

Taza cyyHyH orcemuuicuzoucu uvecu-KapvlH UHQEeKYUALAPbIHbIH, 2enamummuHt JHCaHd
AUIKA3AH-UYE2U-KAPLIH  OOPYIAPLIHbIH  JHCAUBLILIUBIHGIH, NAMOLOSUACHIHbIH NAuod  OOnYUYHYH
HCAHA AOAMObIH OP2AHUSMUHE KAHYEPOLEHOUK HCAHA MYmA2eHOUK (PakmopiopoyH madcupuHun
KYUOUIYHYH Heauzeu cebebu Oonyn cananam. Aupvlm yuyypaapoa masza cyy Hcana KaHAIu3ayust
MYMYMOAPBIHLIH  HCOKMY2Y MACCAIBIK 00PYAAP2d HCAHA INUOEMUSHBIH JHCAULLILIUBIHA — AbIN
kenem. Xep ycmyHOecy oicana dicep AcmvlHOA2bL CYYAAPObIH XUMUSIBIK JHCAHA OUONOSUSATBIK
OVI2aHbIUbIHA  OAUIAHLIUUMYY KATKMbIH  OeH-COONY2YHA KeNMUPUIZeH KOPKVHYYMY AHbIKIMOO
O0HYA UNUMULL UBUTOOOTIOPOYH OPKYHOOMYAYULY OUONOSUSNILIK HCAHA XUMUSILIK OVI2AHYYHVH
AHMPONO2EHOUK MAACUPU MeHeH OAUIAHbIUKAH 00pYaapobl a3aumyy OOIHYA MAKCAmmyy uid-
apakemmepOuH 3apbliObleblH MACMbIKMALM.

O36k ce3aep: TaOWrbld Cyy, JKep YCTYHOery Oynakrtap, GWIBTpIEp, YbIIKAIOOYY
Yyelpenep, JKEPrHIMKTYY TAaOWTbI Marepuanmap, JAPCHAXABIK IIaiiMaH, CyyHy Ta3ajoo,

OenyIITYpyYy4y TY3YJYLITOP

Omcymcemeue 4ucmoti 600bl A61Aemcsi OCHOBHOU NPUHUHOU PACHPOCMPAHEHUS! KUUEYHbIX
ungexyuil, cenamuma u 6o01e3nell HceryOOYHO-KUUEYHO20 MPAKmMA, 603HUKHOBEHUs NAMONI02UN U
YCuneHusi 8030elcmsus HA OpP2aHU3M Hel08eKd KAHYEPOSEHHbIX U MYMA2eHHuIX Gakmopos. B
OMOENbHBIX CYYAAX OMCYMCmEUe 00CMYNa K YUCmotl 800e U CUCMeMam KAHAIU3Ayuyu npueooum K
MAccosbiM 3a001e8aHUAM U PACHPOCMPAHeHUuIo 3nudemuil. Pazeumue uccie0o8anuii no 6visA61eHUI0
pucka 01 300p08bsi HACENeHUs 6 CBA3U C XUMUYECKUM U OUON0SUHeCKUM 3azpsA3HeHUuem
NOBEPXHOCHBIX U NOO3EMHBIX 800 NOOMBEPHCOAEn He0OX0OUMOCb YeleHANPABIEeHHbIX OelticmEuUll
0/1A cOKpaweHus: 3a0071e6aemMoCmu, C8A3AHHOU C AHMPONO2EHHbIM 8030elcmauem OUOI0SUYECKUX U
XUMUYECKUX 3a2PA3HEHUIL.

Knwuegvie cnoea: npupoonas 6004, NOBEPXHOCMHblE — UCMOYHUKY,  DUILMPYI,
Qunebmpylowas  3aepy3Ka, MecmHbvle NpUpPoOHvle  MAMEpPUdnsvl, OpPeHAN’CHOe YCMPOUCMEO,
ocsenmiierue 800bl, pacnpedeiumenbHvle YCmpoucmad.

The lack of clean water is the main reason for the spread of intestinal infections, hepatitis
and diseases of the gastrointestinal tract, the occurrence of pathologies and the increased impact
on the human body of carcinogenic and mutagenic factors. In some cases, the lack of access to
clean water and sewage systems leads to massive diseases and the spread of epidemics. The
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development of research to identify the risk to public health in connection with chemical and
biological pollution of surface and ground waters confirms the need for targeted action to reduce
morbidity associated with the anthropogenic impact of biological and chemical pollution.

Key words: natural water, surface sources, filters, filter media, local natural materials,
drainage device, water clarification, distribution devices.

The main source of water supply in the Kyrgyz Republic is groundwater and surface
water.

There are 1,008 centralized water supply systems in the republic, of which 76.3% of the
population uses for household and drinking needs, mainly living in cities and regional centers,
including 70.3% in Osh oblast; in Jalal-Abad 79.4%; in Talas - 71.3; in Issyk-Kul-91.3; in Naryn
and Chui regions - 91% each.

Currently, due to significant wear and tear of water supply systems, the use of outdated shut-
off and control valves, a lack of qualified specialists, a low level of operation, and other reasons,
significant losses of drinking water occur, which leads to a waste of large funds and does not allow
ensuring uninterrupted supply of the population of the republic. and objects of public utilities with
drinking water.

The sanitary and technical condition of the existing water pipelines is deteriorating from
year to year due to untimely repair and restoration work: 242 out of 1008 water pipelines do not
disinfect the water supplied to the population, more than 130 sources of centralized water supply
and waterworks do not have sufficiently reliable sanitary protection zones.

Due to the pollution of surface waters, nearby underground waters become unsuitable for
drinking needs. These circumstances dictate the need to develop new technologies and water
treatment devices capable of purifying natural waters to the required quality and quantity. In this
regard, the question arises of developing effective filters operating on local raw materials, taking
into account the latest achievements of science and technology.

The task of our proposed technology for obtaining drinking water from surface sources of
the Kyrgyz Republic is to improve the quality of treated water while reducing its cost, expanding
the area ofuse of the installation for natural water purification. The technology belongs to the field
of reagent-free natural water treatment, water supply to small towns, rural settlements and
enterprises of various industries.

The purpose of the proposed technology is to increase the degree of water purification to the
qualification “drinking water” and to generate electricity for the needs of the installation.

This goal is achieved by the fact that the technological scheme consists of a water intake device 1, a
microelectric power station 2, a thin-layer settler 3, a fast non-pressure filter with a combined
loading 4, an electrolysis chamber 5, a pure water reservoir 6, channel 7 shown in Fig. one.

The proposed installation works as follows. From the water supply source, water is taken by
a water intake device 1 and fed into channel 7, on which a microelectric power station is installed to
generate electricity for the needs of installations, then the water enters a thin-layer settler 3, where
water settles and suspended particles are removed, after which with a concentration of suspended
particles up to 50 mg / | treated water enters the fast gravity filter, which is loaded combined
loading 4, and then the water in a gravity flow mode enters the electrolysis unit 5, where the water
is disinfected and partially desalted, after which the treated water is sent to the clean water reservoir
6.

The proposed installation will allow, at low cost, to increase the degree of purification of the
treated water in comparison with similar 1.5-2 times with the generation of electricity.
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Figure: 1. 1-water intake; 2 — micro hydroelectric power plant; 3-settling tank; 4 — filter;
5 — disinfection device; 6-tank of clean water; 7- channel.

The proposed technological scheme includes a filter 4. A filter with pressure-vibrational
regeneration refers to devices for water purification by filtration. The objective is to improve the
efficiency of filtration and regeneration of the filter media. The problem is solved by the fact that
the filter with pressure-vibrational regeneration, containing a housing with a filter loading, a branch
pipe for supply of the liquid to be purified, located above the filtering load, a branch pipe for
draining the filtrate located under the filtering load, a branch pipe for draining the washing liquid
and a device for creating a hydrodynamic distribution chute along the filter above the filtering load,
the inlet of which is connected to the branch pipe for supplying the purified liquid, and the outlet -
with a branch pipe for drainage of the flushing liquid, communicated with the side pocket, and
perforated pipes located along the perimeter of the body in the area of the filter loading, connected
to the branch pipe for removal of the filtrate and with pipes installed along the side walls of the
body. Equipped with devices for creating a hydrodynamic flow during regeneration, consisting of
tangentially installed nozzle pipes, the surfaces of the cavities of the narrowed parts of which are
made of grooved with a screw thread, while the filtering load consists of three layers: the upper and
lower supporting layers are made of crushed stone, and the middle one is from fibrous basalt in the
form of spheres 5-7 cm in diameter. 3 ill. The filter belongs to devices for water purification by
filtration in the preparation of drinking water

The task of the filter we propose is to improve the efficiency of filtration and regeneration of
the filter media in the conditions of the Kyrgyz Republic.

The task is solved by the fact that the filter is with pressure-vibrational regeneration.
Containing housing with filter media. A branch pipe for supplying the liquid to be cleaned located
above the filtering load, a branch pipe for removing the filtrate located under the filtering load, a
branch pipe for removing the washing liquid and a device for creating a hydrodynamic flow during
regeneration, according to the invention. Equipped with drainage and flushing system. Including a
distribution chute located along the filter above the filtering load, the inlet of which is connected to
the branch pipe for supplying the liquid to be cleaned, and the outlet to the branch pipe for draining
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the flushing liquid, communicated with the side pocket installed on the filter housing, and located
along the perimeter of the housing in the filtering zone loading - perforated pipes connected to a
branch pipe for removing the filtrate and with branch pipes installed along the side walls of the
body, equipped with devices for creating a hydrodynamic flow during regeneration, made in the
form of tangentially installed nozzle pipes, the surfaces of the cavities of the constricted parts of
which are corrugated with a screw thread, while the filter media consists of three layers: the upper
and lower supporting layers are made of crushed stone, and the middle one is made of fibrous basalt
in the form of balls with a diameter of 5-7 cm.

The claimed technical solution is illustrated by drawings, where Figure 2 shows a plan view
of a filter with pressure-vibration regeneration: Figure 2 is a side view of the filter, section: Figure 3
is a device for creating a hydrodynamic flow during regeneration of a filtering load.

The filter with pressure-vibrational regeneration contains a housing 1 with a filtering
loading, consisting of upper 2 and lower 3 supporting layers made of crushed stone, between which
layer 4 is placed. Made in the form of quartz sand. In the housing 1 there are a branch pipe 5 located
above the filtering load for supplying the liquid to be cleaned with a valve 6 and a branch pipe 7
with a valve K for draining the washing liquid, and under it there is a branch pipe 9 with a valve 10
for removing the filtrate and a branch pipe 11 with a valve 12 for flushing liquid. Along the body I
of the filter above the filtering loading there is a distribution chute 13, connected by the inlet to the
branch pipe 5, and the outlet to the branch pipe 7, which is connected through the valve 8 to the side
pocket 14. Installed on the side wall outside the body I. Along the perimeter of the body I,
perforated pipes 15

are located in the area of the filtering load, connected to the nozzle 9 for removing the
filtrate, the nozzle 11 for supplying the washing liquid and with nozzles 16 installed along the side
walls of the housing 1 and equipped with tangentially located nozzle 11 nozzles 17.

Hole pipes 15 with nozzles 16 and nozzles 17 together with the distribution chute 13 form a
drainage-washing system of the filter, which acts during the regeneration of the filtering load
according to the pressure-vibration principle.

The inlet part of the nozzle pipe 17 (Fig. 3) is made in the form of a diffuser 18. The smaller
side 19 is adjacent to the narrowed outlet part 20. It has a corrugated inner surface, on which screw
grooves are made.

The filter with pressure-driven vibration regeneration works as follows.

The liquid (water) to be cleaned enters through the supply pipeline (shown in Fig. 2) and is
fed through the open valve 6 of the branch pipe 5 to the distribution chute 13. Overflowing through
the edges of which it falls onto the filter load with the closed valve 8 of the branch pipe 7. Cleaned
in the filter load, water enters the perforated pipes 15. From where, through the open valve K) of the
branch pipe 9, it is discharged to the consumer when the valve 12 of the branch pipe II is closed.

If the filter media is contaminated to an unacceptable value, it becomes necessary to flush it.
In this regeneration mode, the water supply to the consumer is stopped by closing valves 6 and K),
and valves 12 and 8 are opened.

The regeneration process of the filter media is intensified through the use of nozzle pipes 17
(Fig. 3). The water entering through the pipe 16 enters the diffuser 18. In the conical opening of the
smaller side 19 of which it undergoes compression with an increase in the speed of movement, and
upon leaving it, a sharp expansion, accompanied by the occurrence of the phenomenon of
hydrodynamic vibration. The further movement of water through the cavity 20 due to the execution
of its corrugated surface is accompanied by multiple repetitions of water entering the compression
and expansion zones providing continuity and stability of hydrodynamic vibrations. The screw
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threads in the cavity 20 help to twist the outgoing water flow. The combined action of
hydrodynamic vibration and the rotational motion of the wash water jet into the filter media
provides effective cleaning of balls of fibrous basalt and crushed stone layers from contamination.
Further, the rinsing water with washed out impurities under pressure rises to the distribution chute
13 and through it is discharged through the open valve 8 of the branch pipe 7 into the side pocket 14
and is discharged into the sewer through the outlet pipeline.

Thus, the inventive filter operates with periodic alternation of filtration and regeneration
washing of the filter media, providing an increase in the efficiency of their implementation.
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Figure: 3

Improvement of water supply and sewerage systems will create additional reserves of water
resources.

The department "Water supply, sewerage and hydraulic engineering" KGUSTA for two
years has been conducting research on the use of cheap local raw materials for filtering loading of
water purification filters. Quartz sand from Kyrgyz deposits was used as loading. As a result of the
research, it was revealed that the duration of the filtration cycle is doubled, the water quality meets
all the requirements of GOST and SES of the Kyrgyz Republic. For surface water purification, a
"Filter" is proposed, capable of purifying water up to 85%, for suspended solids up to 92%.

To solve the problem of preparation of drinking water, a technology for purifying water
from surface sources is proposed, which corresponds to GOST "Drinking water".
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