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REAGENT-FREE TECHNOLOGY FOR THE PREPARATION OF POTABLE WATER
FROM SURFACE SOURCES OF THE KYRGYZ REPUBLIC
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The lack of clean waser (s the maln reason for the spread of arestinal infections, hepasinis
and diseases of the gastrodmiesunal mace, the occurrence of pathologies and the tncreased impact
on the human body of carcimogenic and muragenic facsws. In some cases, the lack of access »o
clean wawr and sewage syswems leads o masstwe diseases and the spread of epidemics. The
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developmess of Fescarch e denndi rhe rsk fo pablle bealth i conamecrion wink chemical swd
btakopical pollunen of surface and grosed weters confirss e meed e argened acnion ne redsee

mardiliy arsochored Wi rhe antrapagesle dpeer of hlalogicel and chemical polfirios.
Key wards: saural water, surfece sources, (lrers, fler sedio, decal aowral svaserials,

draieege devor, waner olenfcanion, déermborion devices.

The main sowrce of water sopply i the Kyreyz Eepublic & groundwater and sorfzce
WRET.

There mre 100E centmalized water sopply sysiems o the republic, of which T6.3% of the
populatiom uses for houschold and dnefing needs, mainly livimg in oties ond regiomal centers,
imcludimg T 3% in Osh oblast, im Jalal-Abad T9.4%: im Talas - T1%; in Issyk-Bul-91.5; in Narvn
and Chui regions. - 91% each.

Currently, doe o significant wear and tear of water supply svstems, the we of ouidaied shu-
off and controd valves, a lack of qualified specialisis, a low bevel of opemtion, and other ressons,
sigmi Bcani bosses of dnnlcng weber oocur, which leads o & waste of large funds and does nod allow
ensuring unimderngpied supply of the population of the repeblic. and objects of poblic wilities wit
drinking waer.

The sanitary ond iechnical comdiiion of the existing wader pipelines is deteriorating from
wear 1o year dee 1o untimely repair and restoratoon work: 242 ow of 108 water pipelines do not
disinfect the water supplied 1o the popalation, mone than 130 soerces of centralized waler sopply
and wateraworks do not have safficienly reliable saniisry proiection zones.

[hoe o e poliation of surface waters, nearby endergroond waters become unsanshle for
drinking mesds These cocumsimnces diciaie the need o develop new technologies and waber
reatmeni devices capable of purifying naberml waters io the reguired quality and guaniiy. In this
regard, the question anises of developing effective filiers operming on local mrer matenials, taiomg
im0 acoount the latest achievements of science and technology.

The msk of our proposed ischnobogy for cbiameng dnnking wmer from surface sources af
the Kyrgyz Republic is w improve the quality of reated waier while reducing fts cost, expanding
the area ofuse of the mstzllation for natural water purification. The technology helomes e the Geld
of resgeni-free noiural weter ireaimend, waier supply o =mall fowss, el seitlemenis ond
enierprises of various indusmes

Ther parpose of the proposed 1echnology is to increase the degrees of water purification o the
gualificatiom “drinking wmer” and o genemmie elecmcity for the meeds of the msillation.

This goal & achieved by the {2t dat the echnologicall scheme consists of 2 water imtzke device 1, a
microeleciric power siation X, a thin-layer setiler 3, 2 fast non-pressure filter with 2 combined
boading 4, an deciralysis chamber 3, & pure waier reservoir 6, channel T shown in Fig. ome.

Ther proposed installanon works as follows. From the water supply sowrce, waler is mhemn by
a water intake device | and fed imio channel T, on which a mécrodectric power station is msalled o
generse elecnicity for the needs of imsmallations, then the water eniers a thim-loyer seniler 3, where
woater sefiles and suspended particles are removed, afier which with a concentration of segpended
panticles up to 50 mg | tremted water eniers the fas1 grevity filer, which & boaded combined
boading 4, and then the water im 2 gravity flow mode enders the decirolysis i 3, where the waber
is disinfecied and partially desalied, afier which the treated water is seni b the clean wter reservenir
3

Ther proposed insmllation will allow, & low oost, 1o imcrease the degree of panification of the
treabed water in comparizon with similar 1.3-F times with the genenon of electricity.
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Figure: 1. l-aater mmke; 2 -~ mucro hydroclectne power plam; 3-sestlng tank: 4 - filser;
£ . dusinfection device; 6-tank of cleam water; 7- chanmel

The proposed sechnological scheme mchades a filter 4. A filter with pressure-vibeational
regencration refers to devices for waler purificanoa by filtration. The objective is to umprose the
efficiency of filtration and regeneration of the filter moada. The problem is solved by the fact tha
the filter with peessure-vihrational regencraton, contaming a howsing with a filter loading, a branch
pipe for supply of the bquid to be purified, located abose the filiering load, 2 branch pipe for
draming the filtnse located under the filtering load, a branch pepe for draining the washing ligead
and a device for cremting a hydrodynamac distribution chute along the filter above the fltening load,
the mlet of which is connected to the branch pipe for supplying the pumnfied hgend, and the outlet -
with a branch pape for dramage of the flushing bhquid, communicated with the side pocket, and
perforated papes located along $he perimeter of the body m the area of the filter loading, comnected
to the beanch pipe for removal of the filtmte and with pipes msaalled along the side walls of the
body. Equipped with devices for creating a hydrodynamic flow dunng regensration, consisting of
tangentially installed mozzle pipes. the surfaces of the cavities of the narrowed parts of which are
made of grooved with a screw thread, while the filtening load consists of three layers: the upper and
lower supporting layers are made of crashed stone, and the middle one is from fibrous basalt m the
form of spheres 5-7 om in diameser. 3 il The filter beloags to devices for water punification by
filtration m the peepantion of drinking waler

The task of the filter we propose is 10 improve the efficiency of filsation and regencration of
the filter madia in the conditions of the Kyrgyx Republic,

The task = solved by the fhct that the filter 1s with pressure-vibmtiomal regencraton
Comtaming housing with filler media A beanch pape for sapplying the liquad to be cleaned Jocated
above the fillenng load, a branch pipe for removing the filtrate located under the filtermg kad, 2
bramch pipe for remsoving the washing liguid and a device for creating a hydrodynamic flow durmg
regencmation, acccrding to the invention. Equipped with draimage and flushing system Including o
distribation chute located aloag the filter above the filtenng load, the inlet of which is coanected w0
the beanch pepe for supplying the hiquid to be cleaned, and the outlet to the branch pipe for drammng

E3 L0
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ther fleshing liquid, communicated with the side pocket imsalled on the filter housing, and locaed
along the perimeier of the housing o the filtering zone lnading - perforsted pipes connected 1o a
branch pipe for removing the filirase and with branch pipes msislled olong the side walls of the
body, equipped with devices for creming a hydredymamic flow during regeneration, made in the
form of mngendially insialled nozzle pipes, the soriaces of the cavines of the consinicied paris of
which are cormmugaied with & sorew thread, while the flier madia corsisis of three layers: the wpper
and |lower supporimg layers are made of crushed stone, and the middle one is made of fibrous basali
im ke form of balls with & diameier of 5-T cm

The claimed techmical sobation i illesirated by dramimgs, where Figure 2 shows a plan view
of & filier with pressure-vibration regemeration: Figure 2 is a side view of the filver, secibon: Figare 5
is a device for cremting a bydrodynamic fow dering regensmtion of o fihenng load

The filier with pressure-vibramomal regemeration comizing o housing | with 2 filermg
loading, consisting of upper 2 and loweer 3 supponting layers made of crushed stome, between which
layer 4 s placed. Made in the foms of quars sand. [n dhe housimg 1 there are a hranch pipe 3 locaied
ahove the fikenng load for supphying the hquid io be cleansd with o valve & ond a bmanch pipe T
with a valve K for dreining the washing liquid, and ender it there is o branch pipe 9 with a valve 10
for remosing the fhireste and a bramch pipe 11 with a vabee 12 for feshing Lquid. Adong the body [
o the filter afwowve the filkenng lnading there is 2 distribution chese 13, connected by the inlet o the
bramch pipe 5, and the putlet 8o the bmnch pape 7, which is conneciad throwgh the valve ¥ o the side
pocket 14 Insialled on the side wall outside the body | Alomg the penmeter of the body L
perioraied pipes 15

are |located i the aren of the filtering load, cormecied o the noede % for removing the
filormiz, the noezle |1 for sepplying #e washing liquid and with noeades 14 insialled along the side
walls of the howsing | and equipped with tangentially located nozzle 11 noezles 17,

Hiole pipes 13 with noezles 16 and nozzles 17 wogether with the distribution chune 15 form a
draimage-washing system of e floer, which acis during the regensmation of the filtering |load
sccording o the pressure-vibrmtion principle

The imlet pari of the noele pipe 17 (Fig. 2) s made in the foom of & diffuser 12, The smaller
side 1% = adjocent i the narvowed outlet pari 20. 11 has a comugaded mmer surface, on winch screw
grodves are made

Thez filver with pressare-dnven vibration regeneration works as Gollows.

The liguid {wwier] oo be cleanead enters through the supply pipeline {shown in Fig. 2) and s
fiead throwsgh the open valve & of the branch pipe 3 to the disribution chese 13 Overflowing thromgh
ther edges of wihich it fz2lls cobo the Glter Inad with the closed valve 8 of the branch pipe 7. Cleaned
im hex filver load, water eniers the perforsted pipes 15 From where, theough the open valve Kj of the
bramch pipe 9, it is discharged o the consumer when the valwve 12 of the branch pipe [ s closed.

If the Filter media is ooniaminaizd io a2n unaccepiable value, § beoomes necessary io flush it
In this regeneraiion mode, dee water supply o e consumer is ssopped by closing valves 6 ond K
and valves 12 and § are apenad

Thex regeneraiion process of the filier media is iniensified throsgh the use of noexle pipes 17
(Fig. 3p The water endenng dhoroagh the pipe 16 enters the diffuser 18. In the conkcal opeming of the
smaller side 1% of which it undergoes compression with an mcrease in e speed of movemend, ond
upon leavimg i, o sharp exparsion, sccompaniad by the i the phenomenon of
hydrodynamic vibramon. The further movenseni of water throughs the cavity 30 due i the execution
of s comagaied serface is accompanied by multiple repeistions of wabter endenmg the compression
and exparsion Fones providimg coniinuiy and sisbilicg of hydrodynemic vibmtions. The sorew
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thecads m the cavity 20 help 1o twast the outgoeng water flow. The combined acnon of
hydrodynamic vibwatiom and the rotatomal motion of the wash water jet =m0 the filler media
peovides effective cleaning of halls of fibvous basalt and crashed stone layers from commammation.
Further, the nasing wimer with washed out impurities ender peessure rses 1o the distnbution chute
13 and through it is discharged through the open valve 8 of the bramch pepe 7 im0 the side pocket 14
and is discharged into the sewer through the outhet pipeline.

Thus, the mventive fiker operates with periadic alternation of filration and regeneration
washing of the filter media, providing an ncrease m the efficiency of their implementation.

/
17

Figure: 3

Improvement of water sapply and sewerage systems will create additional reserves of water
PESOUTCES

The departmest “Water supply, sewerage and hydraulic engincenag™ KGUSTA for two
years has been conducting research om the uese of cheap local raw matenials for filtering boading of
water purification filters. Quartz sand from Kyrgyz deposits was ased as bading As 2 result of the
research, 1 was revealed that the daration of the fltration cycle s doubled, the water guality meets
all the requirements of GOST and SES of the Kyrgyz Republic. For sarface water purification, a
“Filter” is proposed, capable of purifymg water ap to 82% for suspended solids up 10 92%.

To solve the problem of prepanatom of dninking waer, a techmology for punifymmg water
from surface sources is proposed, which corresponds 1o GOST *"Drnking waser”

3z
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