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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
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ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology
and technology sciences.
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.
Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies
for extracting metals and their connections.
Periodicity: 6 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2022
Address of printing house: ST «Aruna», 75, Muratbayev str, Almaty.

5




NEWS of the National Academy of Sciences of the Republic of Kazakhstan

NEWS of the National Academy of Sciences of the Republic of Kazakhstan
SERIES OF GEOLOGY AND TECHNICAL SCIENCES

ISSN 2224-5278

Volume 6, Number 456 (2022), 96-105
https://doi.org/10.32014/2518-170X.241

M. Li*, T. Ibrayev, N. Balgabayev, M. Alimzhanov, A. Zhakashov

Kazakh Research Institute of Water Economy, Taraz, Kazakhstan.
E-mail: limarina76(@mail.ru

WATER DISTRIBUTION IN CHANNELS OF THE MOUNTAINOUS
AND PIEDMONT AREA

Abstract. In Kazakhstan, the most fertile and promising for irrigated agriculture
are the lands of the mountain-foothill zone of the south and southeast of the country,
composed mainly of sedimentary, effusive-sedimentary rocks. To a lesser extent,
Ordovician and Upper Paleozoic intrusive complexes are common in the composition of
bedrock. Neogene - Quaternary deposits of various genesis and lithological compositions
are presented as cover deposits. Irrigation canals in this region are distinguished by
large (over 0.02) bottom slopes and makeup approximately 30-40% of the length of
all canals. And as we have seen from the best operating practices of bottom outlets,
the main reason for lowering their capacity by 50-60% of the engineering costs is the
helicoidally flow motion in receiving chamber. The purpose of scientific research is
to the processes of water distribution of the bottom outlet on canals with a turbulent
water flow regime. Scientific research was carried out in laboratory conditions at an
experimental facility.

The scientific research was conducted in laboratory conditions at an experimental
facility. The process of helicoidally flow motion was observed during the experiments in
a square receiving chamber. Graphs of variations in discharge capacity of bottom outlets
with a square receiving chamber are plotted depending on its dimensions and water
level difference in the tray and discharge pipe. The capacity grows with an increase in
the dimensions of the rectangular receiving chamber. The bottom outlet with a square
receiving chamber does not provide a designed waterway flow due to the helicoidally
water flow motion in it. An aeration cord is formed in the center of the discharge pipe
flow, and the discharge pipe does not function with a full cross-section. It is required to
upgrade the hydraulic conditions of the waterway intake chamber and discharge facility
pipe to increase the throughput capacity of the bottom water outlet using receiving
chamber. This can be achieved: either by increasing the dimensions of the receiving
chamber; or by installing an oblique front wall with a dividing partition at the rear wall
of the receiving chamber.

Key words: Water allocation, field surveys, bottom water outlet, receiving chamber,
helicoidal motion, hydraulic operation, irrigation channels.

96



ISSN 2224-5278 6. 2022

M. JIu*, T. UopaeB, H. banradaes, M. Anum:ikanoB, A. 7Kakaiion

«Ka3zak cy mapyalislibIFel FRUIBIMU 3€PTTEY MHCTUTYThD, Tapas, Kazakcran.
E-mail: limarina76(@mail.ru

TAYJBI JKOHE TAY ETETTHAETT AUMAKTBIH KAHAJIIAPBIHIAFBI
CVIBIH TAPAJIVEI

Annoramus. KazakctaHjga cyapMmanbl eTIHINUIIK VIIH €H KYHapJibl JKOHE
MEPCIeKTUBAChl 0ap JKepijepre eaiMi3iH OHTYCTIK JKOHE OHTYCTIK-IIBIFBIC Tay
eTeri aiiMakTapbl KaTajabl, Oy aiiMakTap, Heri3iHeH MeriHi, 3¢Qy3uBTI-IIOTiHAI
KBIHBICTApIAH KypayiFraH. Tay KbIHBICTAPBIHBIH KYpaMBbIHAA a3 JopeKele OpAOBHK
JKOHE JKOFapFbl MaJIe030H WHTPY3HMBTIK KelIeHAep kui kezaeceni. Heoren — aprypmi
TeHE3/l JKOHE JIMTOJOTHSUIBIK KYpamIibl TOPTTIK MIOTIHAUIEpi KaMbUIFbLUIAp PETiHIe
Oepinren. Cyapmansl xyHenepaeri cynaHablpy KaHangapel TYOiHiH eHictepi (0,02-
JIeH) KOFapbl OOJBIN ecenTeNeTiHIepl mamMaMeH OapiblK KaHaIap Y3bIHABIFBIHBIH
30-40% xypaiiapl. Tynrik cyeTKirimTepAiH NaiganaHy TakipuOeci KepceTKeHIeH
KOOAIIBIK KOPCETKIITEpJeH oTKizy KaoOueTiHiH 50-60% TeMeHACyiHIH Heri3ri
ce0e0i, KaObuIIay KaMepachlHAa aFbIHHBIH OypaMalibl KO3FaJIbIChl OOJIBII TaObLIAIBI.
FrutbiMu 3epTTeyiiH MakcaTbl — aFbIHBI KapKBIHIBI PEKUMIIET] KaHAIIApAbIH TYIITIK
CyeTKi3rimTeperi cy 0oy mpoleccTepi 3epTrey. FriibiMu 3epTTeynep 3epTXaHaiblK
JKaFaaina SKCIEpPUMEHTANIbl apHaJa JKYPri3iimi. OKCIEPUMEHT OTKI3y Ke3iHIe
TIKOYpHIINTH KaObUIAy KaMepachlHIa aFblHHBIH OypaHIanbl KO3FaJbIC IpoIeci
Oaiikananpl. TikOypBIITH KaObUIAAay KaMepachl Oap TYNTIK CYOTKI3TIIITEPAiH OTKi3y
KaOiJIeTi emmemMIepi MeH apHaJarbl )KoHE IIBIFapy KYObIpBI IeHreiepiHiH aiflbipMachiH
ecKepe OTBIPBIN MaliMerTepi 0ap rpadukrep TYpFBI3bULIBL. TiKOYPHIITH KaObUIAAY
KaMepachl 0ap TYNTIK CYOTKI3TIIITEp aFblH OypaHIajabl KO3FaJIbICTa OOJFaHIBIKTaH,
€CeNTiK OTIMIUIKTI KaMTaMachl3 eTe anMaiinbl. KaObuimay kamepackl 0ap TYMNTIK
CYOTKI3TIIITEpAiH OTKi3y KaOlleTiH apTThIpy YLIH Cy KaOblUigay kamepachkl MeH
KYPBUTBIMHBIH, Cy TAaCTarbllll KYOBIPBIHBIH Kipy O6IKTepiHiH THIPaBINKAIBIK
TaNanTapblH )KakcapTy KaxeT. byraH He KaObuIIay KaMepaapbl MOJIIIEPiH YIFaiTyMeH;
He KaObUIay KaMepachIHBIH apTKbl KaOBIPFachl MEH aNJBIHFBI KaOBIPFachlH OeIin
TYpaThIH K6JI0ey KaJIKa OpHATy apKbLIbI KOJI KETKI3yre 00abl.

Tyiiin ce3nep: cy Oy, Taburu 3epTTEYIIEp, TYITIK CYOTKI3rilll, KAaObUIIay KAMEPachI,
Oypamalrbl KO3FajbIC, THAPABINKAIBIK KYMBIC, HPPUTAIMSUTBIK KaHAIAAP.
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Kazaxckuil HayyHO- HCClIeI0BaTEIbCKUI MHCTUTYT BOJHOIO XO351CTBA,
Tapa3s, Kazaxcran.
E-mail: limarina76(@mail.ru

BOJIOPACHIPEJIEJIEHUE HA KAHAJIAX TOPHO-IIPEJITOPHOM 30HBI

Annorauus. B Kazaxcrane nambonee MmIoMOpOAHBIMH U TEPCICKTHUBHBIMH IS
OpOIIAEMOT0 3eMJICACTHS MPEICTABIAIOTCA 3€MJIM TOPHO-TIPETOPHON 30HBI IOTa U
IOTO-BOCTOKa CTpaHbI, CJIOKEHHbIE MPEUMYLICCTBEHHO OCaI04YHbIMHU, 3(dy3uBHO-
OCaJIoYHBIMK TIOpOAaMH. B MeHbIIel CTeneHH B COCTaBe KOPEHHBIX MOPOI
pacnpocTpaHeHbl HHTPY3UBHBIE KOMITJIEKCHI OPJIOBHKA M BEPXHETO Masieo30s. B kauecTse
ITOKPOBHBIX OTII0KEHUH MPEICTABICHBI HEOTE€H — YeTBEPTHUHBIE OTIIOKEHHS Pa3IMYHOTO
reHes3nca M JUTOJOTHYECKOro cocraBa. MppuranuonHeie KaHadbl B JAHHOM PETHOHE
oTnuyaroTcs 6onpirMu (cBbime 0,02) ykiIoHaMH THA U COCTABISAIOT MPUOTU3UTENBHO
30-40% mpoTsHKEHHOCTH BeeX KaHANOB. OMBIT AKCIUTyaTaIlil TOHHBIX BOJOBBITYCKOB
MOKa3aJl, YT0 OCHOBHOW IMPHYMHON CHIDKEHUS MX MPOITYCKHOUW crocoOHOocTH Ha 50-
60% OT IPOEKTHBIX PACXOJOB COOPYKEHHS SBISETCA BUHTOBOE JBIKEHHE IOTOKA B
npueMHoi kamepe. Llenbio HaydYHbIX UCCIEJOBAHUMN SIBISIETCSA MPOLIECCHl BOJIOICIICHUS
JIOHHOTO BOJIOBBIMTYCKa Ha KaHajaXx ¢ OypHBIM pEXHMOM TeueHHs BoAbl. HayuHble
WCCIIEZIOBAHUS TPOBOIIINCH B J1a0OPAaTOPHBIX YCIOBHSX Ha O3KCIEPUMEHTaJIbHON
ycraHoBke. [locTpoeHbl Tpadukyu H3MEHEHHs NPOIYCKHOH CHOCOOHOCTH JOHHBIX
BOJIOBBIIYCKOB € MPSIMOYTOJIbHOW MPUEMHOM KaMEpPOil B 3aBUCHMOCTHU OT €€ Pa3MepoB
U Tiepenajga ypoBHEW BOIBI B JIOTKE M OTBOIsAIIeH TpyOe. JIOHHBIN BOTOBBIMTYCK C
MIPSIMOYTOJIBHOM NMPHUEMHOIN KaMepoil He 00ecreunBaeT MPOIMyCK PacyeTHOro pacxona
BOJIBI M3-32 BUHTOBOTO JBM)KEHUS IMOTOKA BOABI B HeM. {7151 yBelndeHHus MpOITyCKHOM
CIIOCOOHOCTH JIOHHOTO BOJIOBBIITyCKa C MPUEMHONW KaMepoil HEoOXOJUMO YIyYIIUTh
THPaBINYECKUE YCIOBUS BXOJa B BOJONPHEMHYH Kamepy M OTBOJSIIYIO TpyOy
COOpPYKEHHS. DTO MOXKET OBITh JOCTUTHYTO JTMOO YBEIMUYECHHEM Pa3MEpPOB NPHEMHOI
KaMepbl, 700 YCTPOMCTBOM HAKJIOHHOW TepefAHeNd CTEHKH C pas3ieIuTeIbHOMN
[IEPErOPOKOH Y 3alHEH CTEHKH IPUEMHOM KaMephl.

KuroueBble cjioBa: BojopacnpeneieHie, HaTypHbIe UCCIeI0BaHts, TOHHbII BOJO-
BBIITyCK, TPHEMHAs Kamepa, BUHTOBOE JBIDKEHHE, THIpaBInYecKas pabora, uppura-
LIMOHHbIE KaHAJIBI.

Introduction. As to research conducted in 2021-2023 under the scientific and
technical program “Irrigation technologies and technical facilities to introduce new
irrigation lands, reconstruction and modernization of irrigation systems”, lands of
the south and south-east of the country are seen to be the most fertile and promising
for irrigated agriculture in Kazakhstan. The total irrigation area in Almaty, Zhambyl,
Turkestan and Kyzylorda regions is 1.5 million hectares, or 77% of all irrigated land in
the country (Ustabaev T., 2022). About 25-30% of irrigation areas in these regions are
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located in the mountainous and piedmont area. Irrigation channels with high (over 0.02)
bottom slopes on irrigation systems make up about 30-40% of the length for all channels
(Creation of water allocation management in irrigation systems based on hydrological
information, using water resources formation in river basins: Research report, 2021).

A feature of the hydraulic operation of channels on lands with large bottom slopes,
composed mainly of sedimentary, effusive-sedimentary rocks, to a lesser extent
represented by intrusive complexes of the Ordovician and Upper Paleozoic, and as
cover deposits of the Neogene - Quaternary deposits of various genesis and lithological
composition is a turbulent flow regime at certain water flow. (Herndndez-Duefias,
2011; Saleh, 2005; Prous, 2020). (Hernandez-Dueiias et al., 2011; Saleh, 2005; Prous
et al., 2020). A turbulent water flow regime and wave phenomena leads to a reduced
channel capacity and hydraulic facilities on it. The channels of the mountainous and
piedmont area show changes in a high range of slopes i=0.01-0.3 water flow rates
q=0.2-25.0 m¥/s.

Field surveys of the water allocation process on channels with high slopes have
shown that they do not function efficiently in a turbulent flow regime. Channels and
hydraulic facilities often do not get design water flow rates, they are primed and
their structural parts are distorted. So, there are important problems to study water
apportioning processes in channels with a turbulent water flow regime (Brethouwer,
2022; Ding et al., 2021; Balakumar et al, 2007).

And as we have seen from the best operating practices of bottom outlets, the main
reason for lowering their capacity by 50-60% of the engineering costs is the helicoidal
flow motion in receiving chamber. Helicoidal motion and aeration cord in rotation
center take up to 1/3 flow section of the discharge pipe. This results in further loss of
the flow water strength (Shchev’ev, 1994).

Research objective is the water apportioning processes of bottom outlets on channels
with turbulent water flow regime. Research guidelines to assess the effect of dimensions
and design of a square receiving chamber, flow processes and vortex formation in the
water intake, on a capacity of bottom water outlets (Jiang et al., 2020; Hunt et al., 1988;
Kwak et al., 2020; Bhargava et al., 1984).

Materials and Methods. Experimental investigations were conducted in laboratory
conditions.

The experimental facility was constructed to take laboratory tests of the bottom
water divider during rapid stream flow and hydraulic processes following it (Figure 1).
The receiving chamber of the water divider has a square cross form
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The facility consists of: a receiving tank with a tranquilizer — 1, a metal tray — 2, a bottom water intake
(8x12) — 3, a metal discharge pipe d 80 mm, 100 mm — 4, a water allocation (tranquilizer) well — 5,
equipped with a sluice gate — 6 and a water wall — 7, a discharge tray — 8, screw elevators — 9, for vertical
motion of the main tray, two water-measuring tanks equipped with triangular spillways — 10.
Figure 1. The experimental facility diagram

The receiving tank with a dimension of 1000x1500x2500 mm is installed at a height
of 1000 mm and is equipped with a triangular Thomson spillway, with two stabilizing
walls placed in front of it, and a grid in front of the tray access. Tray width along the
bottom — 300 mm, length — 6000 mm, rate of slopes — 1.5 and consists of two sections
with a length of 4000 mm and 2000 mm. Receiving water divider chamber of rectangular
cross-section hxlxb = 80 x 240 x 300 mm, 100x300 mm is placed between them, which
was moved in accordance with the diameter of the discharge pipe 80 mm, 100 mm.

The discharge pipe connects the receiving chamber with the water allocation well
placed on a sliding support that allows you to up and down the well with the outlet under
the modified slope of the main tray.

The water measuring tanks installed at the end of the main and outlet tray with
a dimension of 700x1000x2000mm are equipped with Thompson spillways and two
stilling walls. The change in the bottom slope of the main tray was made within i=0.00-
0.06.

The water supply to experimental facility was made through a VK-12 centrifugal
pump in a fixed pressure tank offering a drain valve to reduce level fluctuations. The
water flow supplied to facility was regulated by valves and measured on the triangular
spillway of the receiving tank.

Modeling was conducted according to the Froude criterion and the geometric model
scale was taken to be A=10 (Kisselyov, 1972; Nedrigi, 1983). The accepted dimensions
of the experimental facility made it possible to conduct research in the following ranges
of variation:

- Slope 1=0.005, 0.01, 0.02;

- Water flow rate q1=2.0 m%s, 6 m%/s, 10 m’/s;

- Supply pipe diameters of 80 mm and 100 mm;

- Ratio of the receiving chamber dimensions h/b = 1, 0.7, 0.5, 0.3; where h is the
depth of the receiving chamber, b is the width of the receiving chamber.
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The following measurements were taken during the experiments:

- Supplied q1, diverting q2 and transit q3 water discharge flow rates;

- The contours of the free flow surface on the receiving chamber section;

- Flow depths in the main tray;

- Values of the static difference in water levels in the tray and outlet.

The level control of the free water surface and the depth were measured using a scale
to define the maximum and minimum fluctuation values of the water surface levels.

Static pressure magnitude was defined from the difference of the water horizon
marks above the ledge of the intake chamber and in the water allocation well. The water
horizon plotting was conducted through leveling.

Control of the water flow rate in the receiving chamber was conducted through a
Pitot tube, due to the significant aeration of the water flow.

Result and discussion. The process of helicoidal flow motion was observed during
the experiments in a square receiving chamber.

Graphs of variations in discharge capacity of bottom outlets with a square receiving
chamber are plotted depending on its dimensions (Figure 2) and water level difference
in the tray and discharge pipe (Figure 3).
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Figure 2. Dependence graph of the diverting water flow rate on the supplied water flow rate
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Figure 3. Dependence graph of the water level drop on the discharge water flow
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The difference in water levels in the tray and the discharge pipe was resolved
according to the following formula

z=(A-i-])-B (1)

where A is the mark of the water horizon in the tray along the ledge of the receiving
chamber;

i- - tray slope;

1 - distance from the ledge to the discharge pipe;

B — water horizon mark in the tranquilizing tank of the discharge pipe.

z drop magnitude varied in the range from 4 cm to 15 cm.

Following the results shown in the graphs, it can be seen that facility capacity grows
with an increase in the dimensions of the rectangular receiving chamber. This is due to
high losses of water flow energy for helicoidal motion, the intensity of which grows
with a decrease in the dimensions of the receiving chamber. Besides, water jet with
small dimensions of the receiving chamber enters the discharge pipe tangentially, i.e.
tangentially to side surface of the receiving chamber. At the same time, an aeration
cord is formed in the center of the discharge pipe flow, and the discharge pipe does not
function with a full cross-section.

Increasing the dimensions of the receiving chamber to h/b>3 results in the following:

- Main jet deflection is smoother;

- Helicoidal motion intensity behind the protrusion of the receiving chamber
decreases sharply;

- There is no helicoidal motion in discharge pipe.

There is an improvement in the conditions for entering the water flow into the pipe,
since the loss of water pressure in the receiving chamber is mostly due to the momentum
transfer of the main water flow into the vortex area.

The hydraulic operation mode of the bottom water outlet can be improved by the
following measures (Figure 4):

- Front wall is oblique at the entrance of the receiving chamber, for a smoother entry
of the water flow;

- Separation wall mechanism on the rear wall of the receiving chamber, for damping
helicoidal motion of the water flow.

— ("\\ —
Tt {“;I
N

} 1\

b

Figure 4. Receiving chamber diagram
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Such a water outlet has a high capacity compared to water outlets with a rectangular
receiving chamber, about 2 times. However, the mechanism of the oblique wall and
the dividing side does not fully exclude the area of turbulent vortices formation. The
dimensions of these areas are many times smaller compared to a rectangular receiving
chamber.

Three modes of water flow were observed in the receiving chamber during the
research:

1. The first mode of water flow is found with small tray fillings (q1 <40 I/sec), a high
water intake coefficient (k = q2/ql > 0.75). As to this case, the flow merges along the
lower oblique side of the receiving chamber without leaving the surface. Afterwards, the
water flow broadens and a vortex area arises above it at the upper dividing wall.

2. The second mode of water flow is caused by a high filling of the tray (q1 =601/
sec), the average coefficient of water intake (k = 0.5). The water flow is totally trapped
by the receiving chamber and breaks away from the oblique side. Two areas with vortex
motion are formed in the receiving chamber — at the oblique side and the dividing wall.
Since the discharge pipe cannot pass the entire water flow, an area of high water level
arises above the dividing wall.

3. The third mode of water flow is seen with high tray fillings (ql = 60 I/sec), low
water intake coefficient (k = 0.15). Isolated section of the water flow is pressed against
the separation wall, and a helicoidal area is formed at the oblique side of the receiving
chamber. In this case, the water outlet does not guarantee the passage of the isolated
water flow, as water flow is squeezed out by a helicoidal motion from the discharge
pipe, and the thickness of the trapped water layer decreases.

Discharge outlet does not have a great impact on the structure of the transit water
flow with high tray fillings while reducing the water intake coefficient.

Conclusions. Irrigation channels with high (over 0.02) bottom slopes on irrigation
systems make up about 30-40% of the length for all channels. And as we have seen
from the best operating practices of bottom outlets, the main reason for lowering their
capacity by 50-60% of the engineering costs is the helicoidal flow motion in receiving
chamber.

Experimental studies of the water apportioning processes of bottom outlets on
channels with turbulent water flow regime were carried out. Graphs of variations
in discharge capacity of bottom outlets with a square receiving chamber are plotted
depending on its dimensions and water level difference in the tray and discharge pipe.

Three modes of water flow were observed in the receiving chamber during the
research: the first mode of water flow is found with small tray fillings, a high water
intake coefficient; the second mode of water flow is caused by a high filling of the tray,
the average coefficient of water intake; the third mode of water flow is seen with high
tray fillings, low water intake coefficient. All three modes of water flow have vortex
area. Discharge outlet does not have a great impact on the structure of the transit water
flow with high tray fillings while reducing the water intake coefficient.

The bottom water outlet with a rectangular receiving chamber does not allow the
passage of design water flow due to the helicoidal motion of the water flow in it. It
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is required to upgrade the hydraulic conditions of the waterway intake chamber and
discharge facility pipe in order to increase throughput capacity of the bottom water outlet
using receiving chamber. This can be achieved: either by increasing the dimensions of
the receiving chamber; or by installing oblique front wall with a dividing partition at the
rear wall of the receiving chamber.
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