OT3bIB HAYYHOI'O KOHCYJIBbBTAHTA
Ha aucceprauuio FOcynosa XKennca EMuiieBu4a Ha TeMy
(pamunus, ums, omuecmso 0OKMoOpanma,)

«CoBeplIeHCTBOBaAHHE THAPOTAPAHHOH HACOCHOH YCTAHOBKH IO pa3padoTke
rHAPOYAAPHOr0 YCTpoiicTBa A8 NOBbLIEHHS 3(¢PeKTHBHOCTH OpPOIICHHS H
00BOIHeHNs MACTOMI B 30HAX BOJOTOKOB», NPEACTAB/JICHHYI0 HA COHCKaHHE
crenenn goktopa (PhD) no cneumansnoctn 6D080500 — «BoaHble pecypehbl H
BO/J0OMOJIL30BAHHEY.

OGocHOBaHHEe AKTYaJLHOCTH BBbINOJHEHHBIX pa0doT, €€ 3HAYUMOCTH ISt
COBpeMEHHOH HAyKH H NPAKTHKH. AKTyaJlbHOCTh TeMBl IMCCEpTallMU — HE
BBI3BIBAET COMHEHUH, TaK KaK OHA HalpaBlieHa Ha pelieHre NpoOJeMbl MMOBBILICHUS
5 (heKTHBHOCTH OpOIIEHHs] BHOBb OCBaMBAEMBIX 3€MENb M OOBOIHCHMUS nacTOMI U3
BOJJOTOKOB IIOCPENCTBOM HKCIIOJB30BaHUS HACOCHBIX YCTaHOBOK C IIPHBOIOM OT
TUPOSHEPTHH CaMUX BOIOTOKOB, TEXHOJIOTHMS BOAOMOABEMA KOTOPBIX SBJISCTCH
sHeprocOeperaronieif ¥ sKonoruuecku 4uctod. OmHako B HACTOAINEE BPEMs Ha
BHYTPEHHEM § BHEIIHEM PHIHKOB CObITa HET JAHHOI'O TUIIA HACOCHBIX yCTaHOBOK U
MO3TOMY  CENBCKOXO3SHCTBEHHBIE MOTPEOUTENM  BBIHYXKICHBI HCIONB30BATh
HACOCHBIE YCTAHOBKY, paboTaroliye 0 TPAJUIMOHHON TEXHOJOIUH BOJONOABEMA -
HACOCHBIE arperaTtbl C MPHUBOJIOM OT JBHIaTelleld BHYTPEHHEro CrOpaHus, KOTOpbIC
YXyOIIAIOT  OKOJOTHIO  OKPYXaloIed  Cpeibl 1 TpebyroT  OONBIIKX
SKCIUTyaTallHOHHBIX 3aTpar. 1lo pesyisTaTaM IHCCEPTAaIlMOHHONW DOOOTHI OynyT
pa3paboTaHbl YCOBEPIICHCTBOBAHHBIE TUIOPa3Mepbl  TMAPOTAPaHHBIX HACOCHBIX
YCTAaHOBOK ~ Kak JUis ODOLICHHS 3eMefb, TaK M JUisl OOBOXHCHHMS nactouni. B
pesylnbTaTe KOTOPBIX MO CPaBHEHHWIO C aQHAIOTaMM  YIy4YIIAlOTCS TapaMeTphl
HACOCHO# ycTaHOBKH: moBbiimaercs nogada ¥ KITJI nma 20-30%, a 1o cpaBHEHMIO C
6a30BBIMH HACOCHBIMH YycTaHOBKamu ¢ mpusojom ot JIBC cHmxaroTcs
SKCILTyaTallnOHHbIe 3aTpaThl B 8,8-11,4 pasa.

PesynbTaThl UCCIENOBaHUN OymayT 3HAYAMBI JUIS COBpPEMEHHOM IpPUKJIaIHOM
HAYKHU ¥ PaKTUKH.

IpaKTHYecKasi 3HAYAMOCTb JOKTOPCKOii AnccepTaunu OyneT 3aKII04aThCs B
pelleHny MpoGIeMBl MOBBIIIEHAS 3(QEKTUBHOCTA OPOIICHHS BHOBB BBOIMMBIX
3eMelb W 0OBOmHEeHMS mnactomm motpeduteneir AIIK mocpencTBOM BHEAPEHHA
pa3paboTaHHBIX TPEX THUIIOPAa3MEPOB THAPOTAPAHHBIX YCOBEPIIEHCTBOBAHHAIX
HACOCHBIX YCTAHOBOK Uil IOABbEMA BOJBI K3 BOJOTOKOB, M3 KOTOPBIX  ONUH
THIIOpa3Mep TpefHasHadeH s OOBOAHEHHs IMACTOMIN ¢ MapaMeTpaMu : Tojada —
6,84 M /u m Hamop — 10 12 Mu [Ba THIOpasMepa JUIs OpPOLIEHHs 3eMelb C
rapaMmeTpamu : nopada — 17,7 M/ u 27,5 M/ 1 Harop — 10 20M, 3HaYUTEIHHO
yAy4IIaloIye 10 CPaBHEHMIO C aHAJIOraMu OCHOBHEBIE MapaMeTpbl HAaCOCHBIX
YCTaHOBOK, MTO3TOMY MOTYT HaiTH 3(Q(EeKTHBHOC NPUMEHEHHE B 30HAX BOJLOTOKOB
Kazaxcrtana, a 3HA4MMOCTb B  COBPEMEHHOM Hayke —TEOPETHICCKHUMHU
MPEAIIOCHUIKAME 10 OIPENENEHUI0 TEXHOIOTMYSCKUX ¥ TEXHHUYECKUX [apaMeTpoB
yCOBEpIICHCTBOBAaHHONW T'MAPOTAPAHHOM  HACOCHOW YCTaHOBKM, & TaKkKe  BO
BHEAPEHHE MATEPUANOB JUCCEpTallMl B y4eOHbIA mporece OakanaBpoB,
MaruCTPAaHTOB U JIOKTOPAaHTOB B NpoQuibHbIX BY3ax.
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OcCHOBHbIE HAay4YHble W METOAOJOTHYECKHE TIOJI0XKEeHHs, Ha KOTOopbIe
JIOKTOPaHT onupaercs. [[OKTOPaHT B CBOEW NUCCEPTALMOHHOM paboTe onmpaeTcs
Ha MATEHTHbIE, TEOPETHUYECKHe, METOAUYECKHE, paci€THbIe U JKCIIEPUMCHTAIBHBIC
METOIBI UCCIIEIOBaHMM.

OGOCHOBaHHOCTb MONYYEHHBIX  Pe3yJbTaTOB  JOKTOPCKOW JAUCCEpPTallnH
ITOATBEPK/IEHBI BBINOJHEHHBIMU JIAO0PATOPHBIMU U XO3SHCTBEHHBIMU UCTIBITAHUAMU
SKCTIEpUMEHTAIBHBIX 00pa3l0B yCOBEPIIEHCTBOBAHHBIX TMAPOTAPAHHBIX HACOCHBIX
YCTAHOBOK JUTS OPOLIEHHS 3¢MeNb ¥ 00BOIHEHMSs TACTOHIII.

JlokTopcKasi JMCCEpPTalMy BBIIONHEHa  Ha Kadenpe «BonHble pecypChl H
MeHopalys» U HUMela HEINOCPEICTBEHHYIO CBA3b C HAy4HO-HCCIIEI0BATEIbCKOM
paboroii mo remaruke HAO KasHAY.

Ioay4ennbie  JOKTOPAHTOM  Hay4YHble  pe3yiabTaThl M HX
000CHOBAHHOCTbD.

JlokTOpaHTOM 00OCHOBaHA aKTyalbHOCTh TeMbl NHCCEPTAlMH, TAHbl LEIb
paboThl, 00BEKT, IPEAMET U 33/Ia9M UCCIIE0BAHNU, KPATKO U3JI0KEHA CYTh paboTHI U
BBIHOCHMBIE MOJIOKEHUST Ha 3amuTy. Jlana anpoGarusi BBIOTHEHHOW JOKTOPCKOMH
paboThI ¥ IIPETIOKEHNS 10 €€ pean3aliH.

OG60CHOBAHO HANpABIEHHE MCCIEI0BAHUS [0 TeMe AMCCEpTalluH, JaH 0030p
paboT W pe3yNbTaThl TEKYIIMX MAaTEHTHBIX UCCICA0BAHNH, HA OCHOBAHHM KOTOPBIX
000CHOBaHa YCOBEPIICHCTBOBAHHAA  KOHCTPYKTUBHO-TEXHOJIOTMYECKas — CXema
THAPOTApaHHOM HACOCHOM YCTAHOBKHM, 3alMILIEHHOH MaTeHTOM Ha n3obperenue KZ
Ne 34027, marentoo6namateneM ssasercs HAO KasHAY, koHCTpyKuusi KOTOPOH
yCOBEpIIIEHCTBOBaHA ¢ yuactheM jokTopanta lOcyrnosa JK.E. u nojana 3asBKka Ha
EBpazuiickuil IaTeHT.

JlaHpl ~ TEOpETHYeCKHe  MNPENIOCBUIKM  TEXHOJIOTMYEeCKOro  mpouecca
THAPOTAPAHHONW HACOCHON YCTAaHOBKM B BHJE (POPMYII IO ONPENIETICHUIO OCHOBHBIX
TEXHOJIOTHYECKUX M TEXHMYECKMX [apaMeTpoB T'MAPOTapaHHOU HACOCHOM
ycraHoBku: Hamopa Hyy, mogaun Quy, 3aTpa4eHHOM MOLIHOCTH Ny ¥ KIIJL muyu
BHYTPEHHUX JUAMETPOB IIPOXOIHEIX OTBEPCTHH NMPUEMHOM YacTH D,, nuTaromero
Tpy6onposoga Drtp, HarHeraTenHoro kinanasHa Dy, yZapHOro —KiamaHa D 2t
BOJIONIOABEMHOTO TpyOonposoaa DBTp.

[IpeaoXkeH METOJ TEOPETUYECKOIO aHAIM3a OCHOBHbIX 3aBUCHMOCTEH: HAropa
Hu, mnomaum Q. u KIIA mns 10 pa3pabOTaHHOW yCOBEPLICHCTBOBAHHON
TMApPOTapaHHOM HACOCHOM YCTAHOBKM, KOTOPBIM ONPENENIUI IyTH €€ NalbHEHIIEro
COBEpLICHCTBOBAHHKs, HAIpPABIEHHbIE HAa ONTHMHU3ALMIO IapaMETpOB YAAPHOIO
YCTPOMCTBA.

O60CcHOBaHEI HUCXOMHbIE, TEXHOJOTMYECKHEe W TEXHUYECKHE TapaMeTphl H
Heo6GXOMMMBIE THIIOPAa3MEphl  yCOBEPHICHCTBOBAHHOM I'MJPOTApaHHONW HACOCHOM
YCTAHOBKH [JIsl OPOLIEHMsS 3eMeb M OOBOJHEHMs NAcTOMIL, KOTOPbIS MO3BOJIAIA
pa3paboTarh 3KCIIEPUMEHTANbHBIE 00pasipbl A MPOBEACHHS SKCICPUMCHTAIbHBIX
FCCIIeI0BaHNUH, 1a00paTOPHBIX M XO3SHCTBEHHBIX UCIIBITAHUH.

JlaHbl  pe3yJbTaThl IPOBENEHHBIX OKCIEPUMEHTAIBHBIX MCCIEIOBaHUM
YCOBEpPIIEHCTBOBAHHOTO JKCIIEPUMEHTANIBHOr0 00pasia THAPOCTPYHHOM HACOCHOM
YCTAHOBKM: BBIOpaH palMOHABHBIM BapHaHT THAPOYAAPHOTO YCTPOWCTBA,
Olpesieie bl 3aBUCUMOCTH  BBIXOJHBIX MapaMeTpoB THIPOTapaHHOH HAaCOCHOM
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ycraHoBKH: Hamopa Hyy, mogaun Q,y, MomHOCTH Ny, OT ob1ero pacxona Boasl Q u
KIIJ nupyoT momayum HAcOCHOM ycTaHOBKM QQuy, KOTOpblEe MOKa3aJHd, 4YTO IIpH
YBEIMYCHUHM pPacxojla BOIbI Ha MPHUBOJA HACOCHOH YCTaHOBKH C 5 10 41,4nv/c
HaTop yBenuuuBaeTcs ¢ 5- 6,7 m no 31-.32m; nonmaya - c¢ 0,5- 0,625 av’/c no 4,14 —
5,19ILM3/C; notpebnseMas momHocTsh — ¢ 0,17- 0,25 kBt mo 1,39-.2,06 xBt u KIIJ
yBemmuuBaetcss ¢ 0,132- 0,146 mo 0,778— 0,871, a Taxxke NOATBEPKIECHA
JOCTOBEPHOCTh TEOPETHUECKHUX (DOPMYJI JaHHBIX 3aBUCHMOCTEH C PACXOXIECHMEM B
3-5%.

DKCIepUMEHTAIBHO OMpeeNieHbl B TUAPYyAapHOM YCTPOMCTBE T'MAPOTApaHHOM
HACOCHOM YCTaHOBKHM TOTepH Hamopa h,, koaddurnmentsl TpeHus & KOTOpEHIE
[O3BOJIMJIA  OMpe/ieNnuTh TNoTpeOHsd Hamop H,, Heobxomumoro Ttmnopasmepa
HAaCOCHOM YCTaHOBKH.

JaHbl pe3yJIbTaThl CPaBHHUTEJIbHBIX  J1a0OpaTOpHBIX  HCIBITAHUN
YCOBEPIIEHCTBOBAHHOTO  3KCIEPUMEHTAIBHOIO obpasia TUAPOTApaHHON
HACOCHOM YCTAaHOBKM IO CpPaBHEHHMIO C aHAJIOIOM TUAPOTAPAHHOM HACOCHOM
YCTaHOBKH, KOTOpbIE IOKa3aly CYIIECTBEHHOE €ro IMPEUMYyLIECTBO IO YIyYIIECHHUIO
OCHOBHBIX MapaMeTpoB: Mojada yBenuuuBaeTcs mpu Hamope Hy,=25M ¢ 0,8 am/e
10 2,8 nm’/c (B 3,5 pasza), a npu Hanope H,,=10m ¢ 2,9 /e 1052 /e (B 1,8
paza); MaxcumanbHbli KITJ 1,y yBenu4uBaercs ¢ 0,41 go 0,78 (B 1,9 paza).

JaHel pe3yJIbTaThI MPOBEAEHHBIX  XO3AWCTBEHHBIX WCTIBITAaHUIA
AKCIEPUMEHAIBEHOTO oOpasla yCOBEpIICHCTBOBAHHOM MMIpOTapaHHON HACOCHOM
JUISL OPOLIEHUSI 3eMeNlb B 30HAaX BOJOTOKOB, KOTOPbIE IIOKa3aJlA I1OJI0XKUTEIbHbIE
pe3ynbrathl: nogava - 10,1-18,7 M3/‘-I, Hariop 10-25M, moTpebiisiemas MOIIHOCTb —
0,44-2,8 kBt u KIIJ] — 0,45-0,64 mpu Hamope BojoToka - 3,42-5,08 M u o0meM
pacxoje Bojsl - 0,013-0,057 M/c.

JlaHb1 pe3yabTaThl BBIIIOJITHEHHOTO pacyeTa IO OOOCHOBaHUIO
HKOHOMHYECKOU 3((HEKTUBHOCTHU BBINOJIHEHHBIX UCCIEIOBAHUM, KOTOPBIM IIOKa3all,
4TO IIPUMEHEHUE HEOOXOAMMBIX  THUIIOPa3MEPOB  YCOBEPIIEHCTBOBAHHOM

TUIPOTAPAHHOW HACOCHOM YCTaHOBKM Ui OpOLIEHWsS 3eMelnb W O0OBOJHEHHS
1acTOMIN, PacIOJIOKEHHBIX B 30HAX MPWIEralIIKUX BOJOTOKOB, II0 CPaBHEHHUIO C
0a3oBbIMH HacocHbIMH arperatamu AH - 2K - 9 - M1 u AHC-60 [l cHwxaior
COOTBETCTBEHHO JKCIITyaTallMOHHble 3arparhl B 8,87 m 11,4 pasa, 3a cyer 4ero
roJ1oBo¥ 3 deKT OT MpUMEHEHU MOXKET coCcTaBUTh 324 360 TeHre u 941 598tenre Ha
OIIHYy YCTaHOBKY TNpPHU CpOKe  OKymaeMocTH He Oonee roma. IIporHozmpyemas
a¢dextrBHOCTE pazpaboTku o PK moxer cocraButs 1o 3,3 u 9,6 MIpA. TEHre.
Jansl pe3ynbTaThl MPOBEAEHHBIX MAPKETUHIOBBIX HCCIENOBAaHUN IIO
BBITIOJTHEHHON ~ paboTe W NpeUIOKEHUsT [0 peaJu3allid  BBIIOJHEHHON
IVCCEPTALIMOHHOMN pabore: npeajiaraeMele TpHU TUIIOpa3Mepa
YCOBEPILIEHCTBOBAHHBIX TUAPOTAPAHHBIX HAaCOCHBIX  yYCTAaHOBOK: OJIMH JJId
00BOJHEHUS MACTOWIN U [IBa I OpPOIIEHUS 3eMellb KOHKYPEHTOCIIOCOOHBI Ha
BHYTPEHHEM M BHEITHEM pPBIHKaX COBITa M MOTYT HaWTH MpuMeHeHue B PecmyOmmke
Kaszaxcran u 3a py0Oexxom; Marepuaibl MOTYT OBbITb HCIIOJIB30BaHBI B IIPOEKTHBIX
OpraHM3aliiiaX Ipud pa3paboTke HEOOXOAMMBIX THUIOPA3MEPOB T'HAPOTapaHHBIX
HACOCHBIX YCTaHOBOK IS MOJbeMa BOJIBI M3 BOJOTOKOB M B Ipolleccax oOydeHHs
OakalaBpoB, MarucTpaHToB M moktopaHToB PhD B BVY3ax, a Taxke BKIIOYEHHS
JJAHHOM TeMbl B WHHOBALIMOHHBIE IIPOEKThI, C LIEJBI0 BHEIPEHHS B CHCTEME

OpOIIIeHHS 3eMeNTb M OOBOAHEHUsI NacTOUMI.
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CrpykrypHas 7| coJep:kaTebHas EeJOCTHOCTD AUCCEePTAIHH.
JluccepTaiiisi COCTOMT H3COAEpXaHMs, BBEACHHSA, OCHOBHOM YacTH B KOJIHMYECTBE
MATHPA3/EIoB, 3aKtoueHuss usaoxenana 119ctp., comepxur 32pwmc., Stabmum, 76
WCTOYHHKA JIUTEPATyPbl U 3 MPIOKEHUSL.

[TomydeHHBIE pe3yabTaThl B OHUCCEPTALlMOHHON paboTe XapaKTepU3yHTCS
BHYTPEHHHM €IUHCTBOM, HAaJIM4YMEM CBsi3ed pe3ylbTaTOB MeEXAy pas3jielaMu U
OJpa3/eNlaMH U 3aKIIIOUEHUEM.

JIMyHbIi BKJIag coWckaTeas. JluccepranmoHHas paboTa  BBINOJHEHA
IOKTOPAaHTOM  CaMOCTOSTEIBHO, NpEACTAaBIACT 3aKOHYCHHYIO HAy4yHO -
HCCIIEI0BATENbCKYIO paboTy M oTBedaeT TpeGoBaHusM Komurera, mpeabsBisieMbIM
K AWiCCepPTalMsIM Ha COMCKaHue creneHu qokropa PhD.

JlokTopaHT BHEC CYIIECTBEHHBIN BKJIaI B COBEPIICHCTBOBAHWU TEXHOJIOTUU
BOONOABEMA U3 BOJOTOKOB, B pa3paboTke YCOBEPIIICHCTBOBAHHOM
KOHCTPYKTUBHO-TEXHOJIOTUYECKOH CXeMbl TMIPOTapaHHOW HACOCHOM YCTaHOBKH C
ACIIONE30BaHHeM IaTeHTa Ha u3obperennme KZ Ne 34027, mateHTooOnamarenem
koToporo sBisercs HAOKa3sHAY, B pa3paboTke TeopeTH4eCKUX MPENNOCBIIOK U
POBEICHUH SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUM, B pa3paboTke METOAMK pacuéra U
onpeneieHus] HEOOXOAMMBIX TEXHOJIOTUYECKUX U TEeXHHUYECKHX I[apaMeTpoB, B
pa3paboTKe SKCHEPUMEHTAIbHBIX 00pa3lioB HACOCHOW YCTaHOBKH ISl OPOIIECHHS
3eMelb U 00OBOTHECHHMS MacTOUII B 30HaX BOAOTOKOB, IPOBEACHHS J1a00paTOPHBIX U
XO3SIICTBEHHBIX HCIBITAHUNA C TIOJOXUTENBHBIMU pe3yJIbTaTaMy, IOBBIIIAIOLINE
s dextuBHOCTH OoTpeduTeneit AIIK PK.

Teopetnueckue,  METOAMYECKHE, PpACYETHBIE U DKCIEPUMEHTAJIBLHEIE
UCCIIeZIOBaHUs JOKTOPAHTOM TMPOBEJECHbl Ha COBPEMEHHOM YPOBHE, TEXHHUYECKHU
I'PaMOTHO U 00CTOSATEIBHO.

ITo Teme muccepTanuu omyOIMKOBaHO (BOCEMb) HAyYHBIX paboT, B TOM UYHUCIIE:

5 (matp) B m3manmsax, pekomeHamyemple KKCOH MOH PK, 1 (ogna ) B
3apyOexxHOM  uW3maHWM, 2 (7OBe) B MaTepuajgax MEXIyHapOoIHbIX HAay4HO-
PaKTHYECKUAX KOHPEPEHIUIX.

KayecTtBa  JOoKTOpaHTa KakK HcC/Aeq0BaTelIsi, NPHOOPETEHHBIH OMNBIT
METO0/0B HAY4YHBIX HCCIe0BaAHMA.

KauectBa IOKTOpAaHTa KaK HCCJeloBareis 3HAYUTENbHO BO3pacio.
[TproOpeTéHHBIA OMBIT METOJOB HAYYHBIX HCCIIE€JOBAHUM, MO3BOJIUT JOKTOPAHTY
IPOBOAUTh HAy4YHBIC WCCIICAOBaHUSA Ha 0ojiee BBICOKOM YpOBHE MO JOOOMY
HalpaBJIeHUIO HAYYHBIX UCCIIeIOBAHUM.

AP



3akio4eHune

Huccepraunonnas pabora lOcymoa JK.E. mpencraenser 3akoHUeHHYIO
Hay4JHO - HCCIIENI0BATENIbCKYIO PaboTy, BBIIOJIHEHHYI) aBTOPOM CaMOCTOSTEIBHO M
orBevaeT TpeboBanuaM BAK PK, mpenbsBiseMbIM K IuccepTaliisM Ha COMCKAHHE
yu€Hou crenenu nokropa (PhD) nayk. .

B pesynbrare JOKTOpaHT BHEC CyILIECTBEHHbIN BKJIAN B COBEPIIEHCTBOBAHHH
TEXHOJIOTMU TOABEMA BOJBI M3 BOJOTOKOB, B pa3pabOTKE yCOBEPIIEHCTBOBAHHOM
KOHCTPYKTHBHO-TEXHONIOTMYECKO#M CXEMBbl TMAPOTAPAaHHON HACOCHOM yCTAHOBKU C
UCTIONIb30BaHUEeM TaTeHTa Ha u3oOpereHme KZ Ne 34027, mareHTooOnmamareieM
kotoporo sBigercs HAO KasHAY, B pazpaboTke TeopeTHueckux MpernochUIoK U
[POBEICHUN OKCIIEPHUMEHTANbHBIX UCCIIEN0BAHUH, B pa3paboTKe METOAMK pacuéTa
W ONpeNeNeHNs HEOOXOIUMBIX TEXHOJOTHMIECKAX M TEXHUYECKUX IapaMeTpoB, B
pa3paboTke  3KCNEpPUMEHTaNbHBIX 00Pa3OB HACOCHOH YCTAHOBKH VIS OpOLIEHHUS
3eMelTb ¥ 00BO/IHEHHUs NIaCTOMIN B 30HAaX BOLOTOKOB, MPOBEIEHHs Ta00PATOPHBIX 1
XO3AHCTBEHHBIX HCIBITAHUH C IONOXUTENBHBIMUA DPE3YIbTATAMH, IO3BOJISIOLIAX
NOBBICHTH 3¢ dexTuBHOCTL noTpebuteneit AIIK PK. IIposenéHnble Ha COBpEMEHHOM
YPOBHE TEOPETUYECKHE, METOAWYECKHE, DPAacCUY€THble H  IKCIIEPUMEHTAJIbHBIE
MCCIIENIOBaHNs  BBINOJHEHHOW IHCCEPTALMH  CBUACTENBCTBYIOT O XOpOIIEH
TEXHUYECKOM MMOATOTOBKE TOKTOPAHTA.

JluccepranronHas paboTa COOTBETCTBYET OCHOBHBIM  IyHKTaM KpaTKOTO
nacnopra cnenuaibHoctH 6D080500 —«BoaHsIe pecypchl M BOZOIIONB30BAHUEY.

OuenuBas BaXHOCTb BBIIOJTHEHHOW DaGoOThl 1O MPUKIATHOM HAayKe s
CEIbCKOXO3SHCTBEHHOI0 M IMAacTOMINHOTO BOAOCHAOXKEHHUS, a TaKKe JIMYHBIE
Ka4JecTBa JOKTOpaHTa, MPOIIy JUCCepTalMOHHBIM coBeT mpu HAO KasHAUY
IPUHATE K 3allUTe NUCCEPTAlMOHHYIO PaboTy mokTopaHTa «COBEpIIEHCTBOBAHHUE
THIPOTapaHHON HACOCHOW YCTaHOBKH IO pa3paboTKe TMOPOYOapHOTO YCTPOMCTBA
AL TIOBBIMIEHUS >()QEKTUBHOCTH OPOINEHUS M OOBONHEHHUS MACTOWII B 30HAX
BOJIOTOKOBY, OJOOpUTh, a CaMOMy aBTOPY HPUCBOUTH yYEHYIO CTeHeHb JOKTOpa
(PhD) mo cnenumansroct 6D080500 — «BomHble pecypchl ¥ BOLOIOIB30BAHKE.

3apyOeXHBIH KOHCYJIBTaHT Professor, Dr.sc.ing.

(Germany,Technical University of Dresden) Matthias Kramer



REVIEW OF THE RESEARCH CONSULTANT
for the dissertation of Yusupov Zhenis Emilevich on the topic
(last name, first name, patronymic of a doctoral student)

“Improvement of a hydraulic ram pumping unit for the development of a
hydraulic impact device to improve the efficiency of irrigation and w:itering of
pastures in watercourse zones”, submitted for the degree of Doctor (PhD) in
the specialty 6D080500 - “Water Resources and Water Use”.

Substantiation of the relevance of the work performed, its significance for
modern science and practice. The relevance of the topic of the dissertation 1s
beyond doubt, since it is aimed at solving the problem of increasing the efficiency
of irrigation of newly developed lands and watering pastures from watercourses
through the use of pumping units driven by hydropower of the watercourses
themselves, the water lifting technology of which is energy-saving and
environmentally friendly. However, at present, this type of pumping units is not
available on the domestic and foreign markets, and therefore agricultural
consumers are forced to use pumping units operating according to traditional water
lifting technology - pumping units driven by internal combustion engines, which
degrade the environment and require high operating costs. Based on the results of
the dissertation work, improved standard sizes of hydraulic ram pumping units will
be developed both for irrigating lands and for irrigating pastures. As a result,
compared to analogues, the parameters of the pumping unit are improved: the flow
and efficiency are increased by 20-30%, and compared to basic pumping units
driven by internal combustion engines, operating costs are reduced by 8.8-11.4
times.

The research results will be significant for modern applied science and
practice.

The practical significance of the doctoral dissertation will be to solve the
problem of increasing the efficiency of irrigation of newly introduced lands and
watering pastures of consumers of the agro-industrial complex through the
introduction of the developed three standard sizes of hydraulic ram improved
pumping units for lifting water from watercourses, of which one standard size is
designed for watering pastures with parameters: supply - 6, 84 m3/h and head - up
to 12 m two standard sizes for land irrigation with parameters: flow - 17.7 m3 / h
and 27.5 m3 / h and head - up to 20 m, which significantly improve the main
parameters of pumping units compared to analogues, therefore, they can find
effective application in the watercourse zones of Kazakhstan, and significance in
modern science - theoretical prerequisites for determining the technological and
technical parameters of an improved hydraulic ram pumping unit, as well as for



introducing dissertation materials into the educational process of bachelors,
undergraduates and doctoral students in the profile universities.

The main scientific and methodological provisions on which the doctoral
student relies. The doctoral student in his dissertation work relies on patent,
theoretical, methodological, computational and experimental research methods.

The validity of the obtained results of the doctoral dissertation is confirmed
by laboratory and economic tests of experimental samples of improved hydraulic
ram pumping units for irrigating lands and watering pastures.

The doctoral dissertation was completed at the Department of Water
Resources and Land Reclamation and had a direct connection with the research
work on the subject of NAO KazNAU.

Scientific results obtained by the doctoral student and their validity.

The doctoral candidate substantiates the relevance of the dissertation topic,
gives the purpose of the work, the object, subject and objectives of the study,
briefly outlines the essence of the work and the provisions to be defended. An
approbation of the completed doctoral work and proposals for its implementation
are given.

The direction of research on the topic of the dissertation is substantiated, a
review of the work and the results of current patent research is given, on the basis
of which an improved structural and technological scheme of a hydraulic ram
pumping unit, protected by a patent for the invention KZ No. .E. and filed an
application for a Eurasian patent.

Theoretical prerequisites for the technological process of a hydraulic ram
pumping unit are given in the form of formulas for determining the main
technological and technical parameters of a hydraulic ram pumping unit: head Hnu
, flow Qnu , consumed power Nnu and efficiency nnui of the internal diameters of
the through holes of the receiving part Dp , supply pipeline Dmtr, discharge valve
Dnc, shock valve Duk and water-lifting pipeline Dvtr.

A method of theoretical analysis of the main dependencies is proposed:
head Hn, flow Qn and efficiency mn according to the developed improved
hydraulic ram pumping unit, which determined the ways for its further
improvement aimed at optimizing the parameters of the percussion device.

The initial, technological and technical parameters and the required
standard sizes of an improved hydraulic ram pumping unit for irrigating lands and
watering pastures are substantiated, which made it possible to develop
experimental samples for experimental research, laboratory and economic tests.

The results of experimental studies of an improved experimental sample of a
hydro-jet pumping unit are given: a rational version of a hydraulic impact device is
chosen, the dependences of the output parameters of a hydraulic ram pumping unit
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are determined: head Hnu, flow Qnu, power Nnu on the total water flow Q and
efficiency nHHfrom the flow of the pumping unit QHY, which showed that with
an increase in the water flow to the drive of the pumping unit from 5 to 41.4 dm3 /
s: the pressure increases from 5-6.7 m to 31-.32 m; supply - from 0.5-0.625 dm3 /s
to 4.14 - 5.19 dm3 / s; power consumption - from 0.17-0.25 kW to 1.39-.2.06 kW
and the efficiency increases from 0.132-0.146 to 0.778-0.871, and the reliability of
the theoretical formulas of these dependencies with a discrepancy of 3-5% 1s also
confirmed.

The head loss hgu, friction coefficients Egu were experimentally determined
in the hydraulic shock device of the hydraulic ram pumping unit, which made it
possible to determine the required head Hn of the required standard size of the
pumping unit.

The results of comparative laboratory tests of an improved
experimental sample of a hydraulic ram pumping unit in comparison with an
analogue of a hydraulic ram pumping unit are given, which showed its significant
advantage in improving the main parameters: the flow increases with a head Hn =
25 m from 0.8 dm3/s to 2.8 dm3/s (by 3.5 times), and with a head of Hnu=10m
from 2.9 dm3/s to 5.2 dm3/s (by 1.8 times); the maximum efficiency nnu increases
from 0.41 to 0.78 (by 1.9 times).

The results of economic tests of an experimental sample of an improved
hydraulic ram pumping station for irrigating lands in watercourse zones are given,
which showed positive results: supply - 10.1-18.7 m3 / h, head 10-25m, power
consumption - 0.44-2.8 kW and efficiency - 0.45-0.64 with a water flow pressure
of 3.42-5.08 m and a total water flow of 0.013-0.057 m3 /s.

The results of the calculation performed to justify the economic
efficiency of the studies performed are given, which showed that the use of the
required standard sizes of an improved hydraulic ram pumping unit for irrigating
lands and watering pastures located in the zones of adjacent watercourses, in
comparison with the basic pumping units AN - 2K - 9 - M1 and ANS -60 D reduce
operating costs by 8.87 and 11.4 times, respectively, due to which the annual effect
from the application can be 324,360 tenge and 941,598 tenge per unit with a
payback period of not more than a year. The predicted efficiency of development
in Kazakhstan can be up to 3.3 and 9.6 billion tenge.

Structural and content integrity of the dissertation. The dissertation
consists of the content, introduction, main part in the number of five sections, the
conclusion is set out on 119 pages, contains 32 figures, 5 tables, 76 sources of
literature and 3 applications.
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The results obtained in the dissertation work are characterized by internal
unity, the presence of links between the results between sections and subsections
and the conclusion.

Applicant's personal contribution. The dissertation work is completed by
the doctoral student independently, represents a completed research work and
meets the requirements of the Committee for dissertations for the degree of Doctor
of PhD.

The doctoral student made a significant contribution to improving the
technology of water lifting from watercourses, to developing an improved
structural and technological scheme of a hydraulic ram pumping unit using the
patent for the invention KZ No. the necessary technological and technical
parameters, in the development of experimental models of a pumping unit for
irrigation of lands and watering of pastures in watercourse zones, laboratory and
economic tests with positive results, which increase the efficiency of consumers of
the agro-industrial complex of the Republic of Kazakhstan.

Theoretical, methodological, computational and experimental studies by the
doctoral student were carried out at the modern level, technically competently and
thoroughly.

(Eight) scientific papers have been published on the topic of the dissertation,
including:

5 (five) in editions recommended by the KKSON MES RK, 1 (one)ina
foreign edition, 2 (two) in the materials of international scientific and practical
conferences.

Qualities of a doctoral student as a researcher, acquired experience in
research methods.

The quality of a doctoral student as a researcher has increased significantly. The
acquired experience in scientific research methods will allow the doctoral
candidate to conduct scientific research at a higher level in any area of scientific
research.



Conclusion

Dissertation work of Yusupov Zh.E. represents a completed scientific
search work carried out by the author independently and meets the requirements
"the HACRC for dissertations for the degree of Doctor of Science (PhD).

s a result, the doctoral student made a significant contribution to improving the
chnology of lifting water from watercourses, to developing an improved
ructural and technological scheme of a hydraulic ram pumping unit using the
itent for the invention KZ No. calculation and determination of the necessary
chnological and technical parameters, in the development of experimental
odels of a pumping unit for irrigating lands and watering pastures in watercourse
nes, conducting laboratory and economic tests with positive results, which will

iprove the efficiency of consumers of the agro-industrial complex of the

epublic of Kazakhstan. Theoretical, methodological, computational and
tperimental studies of the completed dissertation carried out at the modern level
stify to the good technical preparation of the doctoral candidate.

The dissertation work corresponds to the main points of the brief
1ssports of the specialty 6D080500 - "Water resources and water use".

Assessing the importance of the work done in applied science for
ricultural and pasture water supply, as well as the personal qualities of a doctoral
indidate, I ask the dissertation council at NAO KazNAIU to accept for defense
e doctoral student’s dissertation work “Improving a hydraulic ram pumping unit
' develop a hydraulic impact device to improve the efficiency of irrigation and
atering of pastures in watercourse zones ”, to approve, and the author himself to
: awarded the degree of doctor (PhD) in the specialty 6D080500 - “Water
'sources and water use”.

oreign consultant

Germany, Technical University of Dresden)

Prof. Dr. Dr. h. ¢. mult. Matthias Kramer
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