
OT3bIB HAYTIHOI O KOIICYJIbTAHTA
Ha Ancceprarlrrc lOcyuona XeHuca Eun.rreBrrqa Ha reMy

($auunua, ututfl, omttecmno dorcmopauma)

<<CoeeprueHCTBoBaHIIe r[ApoTapaHHofi Hacocnoft ycraHoBnll ro pa3pa6orrce
oponleHllq u
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&\{rrrApoyAapHoro ycrpoficrBa AJIfl IIoBbIIIIeHUn a{QeKTIIBHScTIT

o6noAnenus nacrfinlq B 3oHax BoAoroKoB)>, [peAcraBJreHHylo Ha co-ucKaHne

crerregr{ AoKTopa (PhD) ro creqraJrbHocru 6D080500 - <<BoaHbre pecypcbr rr

BOAO rI OJr b3O Ba H rre>>.

O6ocnosaHqe aKTyaJrr,Hocrrr BbrrroJrHeHHblx pa6orr e€ sna'rrlMocrll Arq
conpeueHHofi HayKrr rr [paKTrrKrr. Arryalrnocrr reMbl AI,IccepraIIIlI{ He

Bhr3brBaer conanenufi, TaK KaK oHa Ha[paBneHa Ha pelxeHue npo6reMbl rloBblrrleHut

efserrunHocrLT opo[reHlrr BHoBb ocBaLIBaeMbIX 3eMenb LI o6BoAHeHrrt uacr6zq ns

BO.qOTOKOB IIOCpeACTBOM LIcIIOJIb3oBaHufl. HaCOCHbIX yCTaHOBOK C npLIBOAOM oT

fr{ApogHeprvrvr caMLTX BoAoToKoB, TeXHoJIorI,It BoAonoAbeMa KoTopblx f,BJIteTct

eHeproc6eperaroqefi u gKororlrqecKrl rlI4crofi. OAHaro B Hacro.f,Irlee BpeMfl Ha

BHyrpeHHeM Lr BHerrrHeM pbrHKoB c6ura Her AaHHoro rl{[a HacocHbIX ycraHoBoK LI

rro3ToMy ceJrbcKoxo3rficrBeHHbre norpe6urelu BbIHyxAeHbI IacnoJlb3oBarb

HacocHbre ycraHoBKLr, pa6orarorqr4e rro rpaArllluoHHofi TexHoJIorlIlI Bo.{o[oAldua -

HacocHbre arperarbr c [pr,rBoAoM or ABI,IrareJIefr nuyrpeHHero cropaHult' Koropble

yxyArrraror sKoJrorr4rc orpyNaroqefi cpeAbl 14 rpe6yror 6olrurux
eKcnnyararllroHHbrx 3arpar. llo pe3yJlbraraM AucceprallLToHHofi po6orrr 6yayr
pa3pa6oraHbr ycoBepmeHcrBoBaHHbre rufiop$Mepbr rllAporapaHHbrx HacocHbIX

ycTaHoBoK KaK Anr opoureHprr 3eMeJIb, TaK vr Anfl o6noAHenIE.s [acT6[Iq. B
pe3yJlbTaTe KoTOpbIX rIO cpaBHeHLIrc C aHaJIoraMLI yJIyqIIIaloTct napaMeTpbl

HacocHofi ycraHoBKlr: rroBblrllaercr noAaqa r,r KII{ sa 20-30Yoo a rlo cpaBHeHl{ro c

6asosrrMn HacocHbrMlr yoraHoBKaMkI c rIpIaBoAoM or ABC cHu)Karorc.fl

3KcnJIyaraIILIoHHbIe 3arparbl n 8,8- 1 1,4 pasa.

Pe:ylrraru lrccJreAoBalvir 6yayr 3HarII4MbI Ant coBpeMeHHofi npl4KnaAHofi

HayKr4 I4 npaKTlrKI,I.

Ilparcrn.recKafl 3HarrlrMocrb AoKTopcrcofi Alrccepraquu 6y4er 3aKrloqarbct B

perneHr4tr npo6lennu rroBbrrueHlrr eSQerrunHocrl4 opoilreHvt BHoBb BBoAI4MIIX

3eMeJrb Lr o6eo4uenur nacr6zrq norpe6urenefi AIIK nocpeAcrBoM BHeApeHns

pa:pa6oraHHbrx rpex rlrropa3MepoB rLIAporapaHHbIX ycoBeprxeHcrBoBaHHbrx

HacocHhrx ycraHoBoK Arrfl uo4l€rraa BoAbI v3 BoAoroKoB, r43 Koropblx OAI4H

Tgrropzl3Mep npeAHa3HaqeH Ans, o6soAHeHus nacr6ulq c ilapaMerpaMv : iloAaqa -
6,84 v-'l.r u Harrop Ao 12 Mrr ABa runopa3Mepa Anfl oporreHut 3eMeJrb c

uapaMerp avivr : [oAarra - 17 ,7 vrt lu vr 27,5 vf lu u Hanop - Ao 20vr, 3HarII4reJIbHo

yJlyquIarcque IIo cpaBHeHtrro c aHuurofaMll OCHOBHbIe [apaMeTpbl HacocHbIX

ycraHoBoK, rrosToMy MoryT :rratrtru eS$errznHoe [pLIMeHeHIae B 3oHax BoAoroKoB

Kalaxcraua, a 3HaquMocrb B conpeuenuofr HayKe -TeoperI'IqecKLIMI4
lpeArrocbrJrKaMpr IIo olpeAeJreHLrro TexHoJIoIuqecKLIX I1I TeXHI4qeCKnX [apaMeTpoB

ycoBepmencrsosaHHoft nrAporapaHnoft nacocnoft ycraHoBKI4, a raKx(e Bo

BHeApeHI4e MarepllutrloB AuccepraIIIlLI B yue6nrrfi rpoqecc 6aralanpon,

MarrlcrpaHroB H AoKropaHroB n upo$raJIbHbIX BY3ax.
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OcnonHure HayrrHbre v MeroAoJrornqecK[e rloJro]I(eH[flr Ha Koropbre

AoKTopaHT orrrpaercx. [orropaHr e ceoefi Auccepraquounoft pa6ore o[upaercf,

Ha rIareHTHbIe, Teoperl4rlecKrre, MeroAr4qecKlle, pacudunte u 3KcrIepLIMeHT€trIbHbIe

Mero.{bl I4c cneAoB arruilt.

06ocnosaHHocrb rronf{eHHbrx pe3ynbraroB .4orropcroft ArIccepraIILII4

rroATBepxAeHbr BbrrroJrHeHHbrMLr na6oparopHbrMr,r u xossiacrBeHHblMvr r4crrbrraHprflMr4

3KcrrepgMeHT€rJrbHbrx o6pasqoB ycoBepIrIeHcrBoBaHHbIX rI,IAporapaHHbIX HacocHbIX

ycraHoBoK Ant opolxeHlaq 3eMerb ra o6eoAHeHvrfl uacr6uq.

,,{orropcrar ArrccepralruI4 BblnonHeHa na raSe4pe <<Bo4Hue PecYPcbI vr

uenuopaqr4fl>> v LIMeJIa He[OcpeAcTBeHHyIo cBt3b c
pa6orofi rlo reMarLrre HAO KasHAV.

[Iory.reHnue AoKTopaHToM HayqHble

o6ocnonaHHocrb.

a}Iuru3a ocHoBHbIx

pa3paooraHHoI4

rlrAporapanuofi uacocsoff ycraHoBKI'r, roroprrz onpeAenl4n

coBepIxeHcTBoBaHUt, HaIIpaBneHHbIe Ha oTITHMH3aIIUT

H ar{Ho - uccneAoB aTe JIb cKoI4

pe3yJIbTaTbI rr nx

3aBr4cuMocrefi : HarIoPa

ycoBeplxeHcrBoBasuofi
rryrll ee A€LllbHefiurero

rrapaMerpoB yAapHofo

[oxropanroM o6ocHoBaHa aKTyaJrbHocrb reMbl Aucceprar\vrv, AaHb: Ilenb

pa6oru, o6texr, [peAMer u 3a4a'un LrccJIeAoBaHvIfl) KparKo LI3JIox{eHa cyrb paoorbl LI

BbrHocr,rMbre rroJro)KeHvs. Ha 3arrlr4Ty. fiana aupo6aqra.s BbllorHesHofi Aorropcrofi
pa6orrr H rlpeAnoll(eHrrt rro ee peanvrcarp4ur.

O6ocHoeaHo HanpaBJIeHI4e ltccneAoBaHnfl' rlo reMe Ar{cceprar\krr4, AaH O03Op

pa6or u pe3ynbrarbr reKyrrlr4x rrareuTHbrx I,IccJleAoBauuit, Ha ocHoBalJ.Lrv Koropblx

o6ocnosaHa ycoBeprueHcrBoBaHHa.fl KoHcrpyKTIlBHo-TexHoJrorHqecKat cxeMa

rr4Aporapagsofi sacocnofi ycraHoBKr,l, 3alrlulqesnofi nareHToM Ha nao6peresueKZ

J{g 34027, rrareHroo6la4arereM -f,Br{ercf, HAO KasHAV, KoHcrpyKqLIt roropofr

ycoBepueHcrBoBaHa c yqacrr4eM AoKTopaHra locynoea X.E. vr uoilana 3atBKa Ha

Eepasraficxufi narenr.

,{aHn reopernqecKr,re lpeAnocbrnKll TexHonorl4rlecKoro [poqecca

rrrAporapaugofi uacocnofi ycraHoBKV B B:aAI $opuyl ro onpeAeJIeHIlIo ocHoBHbIX

TexHonorurrecKnx kr rexHr4qecKr4x napaMerpoB ruAporapaHsofi nacocnofr

ycTaHoBKI4: Hanop? Hny, noAarlu Qry, 3itrpaqeHHofi MoIIIHocT^ Nw u KIII luyu
BHyrpeHHvrx AvraMerpoB rrpoxoAHbx orBepcrllfi upz€ntrroit qacru Dn, ttvtatorlero
rpy6bnpoBoAa Dnrp, HarHerareJrHoro KJIaIraHa D"*, y.qapHoro rlauaHa Drn u

BoAonoAbdluHoro rpy6onpoBoAa Dnrp.
flpe4noNeu MeroA reoPeruqecKoro

Hry, roAaqLI Q* v KIIA I'y rlo

ycTpol4cTBa.

O6ocnonanrr rzcxoAHbre, TexHoJrorrlqecKlae Lr rexHl,IqecKue flapaMerpbl 14

neo6xoAuMbre rlr[opa3Mepbr ycoBepuencrnoeaHHofr rl,IAporapasnofi sacocnofr

ycraHoBKI4 Ant oporuenr4fl.3eMeJIb u o6noAHenvlr. nacr6uq, Koropble rIo3BoJIrIJII4

pa:pa6orarb oKcrrepr4MeHTanbHbre o6pa:qu AJrr rrpoBeAeHl4-II aKcrIepI{MeHT€tlIbHbIX

r4cCneAOB auui1 n a6op arOpHbIX Ia xosq fi crB eH HbIX uCnrrrannfi .

[aurr pe3ynbrarbl nponeAeuHltx 3KCnepI{MeHTiuIbHbIX nccneAoBaHvru

ycoBeprxeHcrBoBaHHoro oKcrrepr,rMeHT€LnbHoro o6paslla rnApocrpyilHofi HacocHofr

ycraHoBKr4: elr6pan parlr4oHuunnsIft BapI4aHr rl4ApoyAapHoro ycrpofrcrna,

orrpeAeneHbr 3aBprcuMocrr4 BbrxoAHbrx napaMerpoB rl4Aporapannofi nacocnofi



.j
ycraHoBKr4: Harropa H"r, uo4a.ru Q"y, MorrlHocrs NHv or o6tllefo pacxoAa BoAbI Q H
KIIA TlsyoT [IoAarln HacocHofi ycTaHoBKLI Qry, KoTopble IIoKasaIIV, qTo 

,[pLl
yBenr4qeHuu pacxoAa BoAbr Ha npHBoA HacocHofi ycraHoBKrl c 5 lo^ 4l,4gryl'lc :

Harrop yBenr4quBaercs. c 5- 6,7 M Ao 3l-.32*t; noAarra - c 0,5- 0,625 gw"lc go 4,14 -
5,I9gv'lc; uorpe6nflevrafl. MorrlHocrb - c 0,I7- 0,25 xBr ao 1,39-.2,06 xBr z KIII
yBennqr4Baercfl c 0,132- 0,146 Ao 0,778- 0,87I, a raKxte noArBeplKAeHa

AocroBepHocrb reopernrrecKr4x Qopuyn AaHHbrx ganncnuocrefr c pacxo)KAeHI4eM B

3-5%.
3xcuepuueHruurbHo orpeAeneHhr B rr4ApyAapHoM ycrpoficrBe rr{AporapauHofi

nacocuofi ycraHoBKI4 rlorepu Hanopa h.y, xoeSSuqI4eHTbI TpeHHt 6.,, Koropble
rro3BoJrr4Jrr4 orrpeAenr{Tb norpe6nufr Hanop H'y neo6xoAuMoro rurlopa3Mepa
HacocHoH ycraHoBKI4.

lanrr pe3ynbrarbl cpaBHHTeJIbHbIX na6oparopHblx prcurrranufi

ycoBepr[eHcTBoBaHHofo SKcnepI4MeHTitrIbHofo o6pasqa rprAporapannofi
sacocsofr ycraHoBKr4 no cpaBHeHr,rrc c aH€L[oroM rr4Aporapannoz nacocnoz
ycTaHoBKtr, KoTopbre rroKa3zlrru cyulecTBeHHoe efo rrpezMyrrlecTBo rlo ynyqureHnro

ocHoBHbrx [apaMerpoB: iloAaqa yBerzrII4Baercfl rlprl Hanopp Hrr:25ru c" 0,8 .4ll'/c
3,go2,8gv-'lc (n 3,5pa3a), ailpprHarlopeHny:l0nr c 2,9grrt'lc ilo5,24Ivr'lc (n 1,8

pa3a); MaKcuM€rrrsufi KIIA luy /Berrr.rquBaerct c 0,41 4o 0,78 ( a 1,9 pasa).

[anrr pe3ynbrarbr upone4€unux xo3qficrBeHHblx ucrtstrantuit
SKCnepHMeH€UrbHOfO o6pa:qa ycoBeprxeHcrBoBaHuofi rz4porapaHHoft Hacocnofr

AJIOpOUeHyrf 3eMeJrb B 3OHaX BOAOTOKOB, KOTOpbre rrOKUt3ULirH nOJIOXLITeJTbHbIe

pe3ynbrarbr: noAarra - 10,1-18,7 v'lu,
0,44-2,8 rBr u KIIA - 0,45-0,64 npu
pacxoAe BoAbr - 0,013-0,057 rvf lc.

Harrop l0-25vr, norpe6nxeuar MolrlHocrb -
Harrope BoAoroKa - 3,42-5,08 rvr u o6ulerra

.{aHu pe3ynbTaTbr BbInoJIHeHHofo pacqeTa Iro ooocHoBaHLIIo

3KoHoMuqecrofi e$$errunHocrr4 BhrrroJrHeHHbrx LrccJre4oraHr,tfi, rcoropufr rIoKa3€LII,

qTo rrpr4MeHeHr4e HeooxoAlrMbrx rr4rropa3MepoB ycoBeprxeHcrBoBaHHol,I

rrlAporapasuofi sacocnofi ycraHoBKr4 Anfl opo[IeHl4t 3eMeJrb vr o6no4neuux
uacr6nu, pacrroJroxeHHbrx B 3oHax rrpr4neraroqux BoAoroKoB, rlo cpaBHeHI{Io c

6asosrrNara HacocHbrMlr arperaraMlr AH - 2K - 9 - Ml u AHC-60 A cHuxalor
coorBercrBeHHo 3KcrrnyararlnoHHbre 3arparbr n 8,87 u Il,4 pffi4 3a cqer rlero

roAonofi e$$err or rrpLrMeneHkrfl. Moxrer cocraBLIm 324 360 renre u94t 598rerre sa
oAHy ycraHoBKy npr4 cpoKe orq/naeMocrLr He 6olee foAa. flponro:upyewafl,
e$SexrrmHocrb pa:pa6orrua no PK Mo)Ker cocraBr4rb Ao 3,3 u 9,6 rvrnp,u. TeHre.

,{aHu pe3ynbrarbr rrpoBeAeHHbrx MapKerr4HroBbIX I4ccneAoBauuit rro

srrnorHeuuofi pa6ore kI [peAnox{eHl{{ IIo peurur3ar\vu BbIII0JIHeHH0I{

Ar4ccepraquonuofi pa6ore: npeAnafaeMble rplr rlrropzBMepa
ycoBeprleHcTBoBaHHbrx fr,rApoTapaHHbrx HacocHbrx ycTaHoBoK: 0AI4H l.nfl
o6eoAneHu.s nacr6urq vr ABa 4.ns. oporxeHu.rr 3eMeJIb KoHKypeHrocuoco6Hbl Ha

BHyrpeHHeM H BHerrrHeM pbrHKax c6rrra 14 Moryr uaitru npuMeHeHue s Pecuy6nraxe
KasaxcraH 14 3a py6exorvr; Mareprrarrbr Moryr 6rrm uclonb3oBaHbl B npoeKTHbIX

opraHr43arlu.rrx rlpu paspa6orxe Heo6xoAuMbrx rrrrropasMepoB rHAporapaHHbIX

HacocHbrx ycraHoBoK An.rr rroAbeMa BoAbr r43 BoAoroKoB I4 B rlpoqeccax o6yreHvs.
6axalanpoe, MarLrcrpaHToB r{ AoKTopaHToB PhD e BY3ax, a raKxe BKJIIoqeHI4t

Aannofi TeMbr B r.rHHoBarlr4oHHbre rrpoeKTbr, c qenbrc BHe.{peHI4.fl B cl,IcreMe

opoueHr4rr 3eMenb ra o6no4ueHkrfl, uacr6zrq.
3



CrpyrcrypHaq
ftacceprarytn cocrowr

Jlu.rHrrfi BKJran corrcrcareJrr.

AOKTOpaHTOM CaMOCTO'TeJIbHO,

v coAep?r(aTeJrbHafl qeJrocTHocTb AHccepTarlllu.
rrccoAep)KaupIg., BBeAeHIaf,, ocuonuoft qacrl4 B KoJILIqecrBe

BbIIIOJIHEHA

HarrHonpeAcTaBJIteT 3aKorrreHF[ylo

[.f,Tlrpa3AeJroB, 3aKrroqeHrr.tr H3no)KeHaHa 119crp., coAep)Kr4T 32puc., 5ra6rnq, 76

rrcrorrH[Ka Jrr{Teparyphr ra 3 upruro)KeHlrt.

flolyrenurre pe3ynbrarbr B 4Lrcceprarluonnofi pa6ore xapaKTepl/t3yrcTct
BHyTpeHHHM eALTHCTBOM, H€UInqUeM CBt3eI4 pe3ynbTaToB

rroApa3AeJraMn H 3aKrK)rreHHeM.

Mex(Ay pa3AenaMrr v

,,{uccepraqr4oHHar pa6ora

4ccneAoBarenbcKyro pa6ory r4 orBeqaer rpe6onanurflv' Koupruera, npeATflBJIteMbIM

K Alrcceprarlrrf,M Ha cokrcKalavre creneHr{ AoKTopa PhD.

.{orropaur nnec cyrqecrBennrrft BKna,{ B coBeprneHcrBoBaHvrr rexHoJIorLTrI

BOAOrrOAbeMa pr3 BoAoToKoB, B pa3paoorKe ycoBepruencrsoeaHHoft
nacocsofi ycraHoBKt4 cKoHcrpyKTraBHo-TexHororr{rrecrofi cxeMbr ruAporapaHnoil

rrcrroJrb3oBaHr4eM rrareHTa Ha zso6pereHrae KZ Ns 34027, rrareHroo6naAareneu
Koroporo flBrrflercfl HAOKasHAy, n parpa6orKe reoperr/tlrecKl{x [peAnocbIJIoK I4

rrpoBeAeHrlLr gKclepnMeHT€rnbHbrx vccneAoBauniq e parpa6orKe MeroALrK pacqdra u
onpeAeneHr4rr HeooxoAr4Mbrx TexHoJroruqecKnx v TexHuqecKLIx [apaMeTpoB, B

gKcnepprMeHT€rJrbHbrx o6pa:qoB Hacocuoft ycranoBKl{ AJII oporuennflpa:pa6orre
3EMEJIb I,t OOBOAHEHUfl NACTOIIIq B 3OHAX BOAOTOKOB,

xogsficrseHHbrx ucnrrrantuit c rroJroxr4TeJrbHblMrl

rrpoBeAeHvr naoopaTopHblx I4

pe3ynbTaTaMvr, rroBblruarcIrlHe

s$QerrneHocrb norpe6urenefi AIIK PK.
TeoperuuecKr{e, MeroAprrrecKrre, pacudrurre u sKcnepzMeHTaJIbHbIe

prccneAoBalJyrfl AoKTopaHToM rrpoBeAeHbr Ha ooBpeMeHHoM ypoBHe, TexHl4qecKn

rpaMorHo u o6crosreJrbHo.
flo reue Arrcceprarluu ony1nnKoBaHo (nocerr,m) HayqHbrx pa6or, B ToM qLIcJIe:

5 (nnru) B Lr31alanflx, peKoMeHAyeMbre KKCOH MOH PK, 1 (o4na ) n
pr34a:r.vru) 2 (aee) B MarepplaJlax Mex(AyHapoAHbIx Hayr{Ho-3apyoe)KHoM

npaKrlrqecKr,rx rcoH {epeuqusx.
Kaqecrna AoKTopaHTa KaK

MeroAoB Hayqnbrx rrccJreAoBanufi .

Kaqecrsa AoKTopaHTa KaK

rccJreAoBareJrfl, npno6perdHnuI orIbIT

IICCJIE,ITOBATCJIf, 3HAIIUTEJIbHO

flpno6per€usufi orrbrr MeroAoB HayqHbrx r4ccJreAoBauuit, rro3Bonlrr
npoBoAI{Tb Ha}nIIIbIe LICCJIeAOBAH]/II, Ha 6o.nee BbIcOKOM

HarrpaBneHr4ro HayqHbrx uccneAoB artuit.
ypoBHe no JlroooMy

BO3paCnO.

AoKropaHry



3arnroqeHHe

luccepralluoHHat pa6ora lOcynona X.E. rpe.{craBJrtrer 3aKoHqeHHyro
HayqHo - I4ccneAoBareJrbcKyro pa6ory, BhrrroJrHeHHyro aBTopoM caMocrorreJrbHo pr

orBerlaer rpe6oeaHIa.rN,I BAK PK, npe4b.f,BnreMbrM K AnccepraqurM Ha cor4cKaHzre
yreuofr crerreHr4 AoKropa (PhD) HayK.

B peaynrrare AoKTopaHT eHdc cyqecrBennrrfi BKnaA B coBeprleHcrBoBaHLrrr
TexHoJIornLI no4rdnaa BoAbI rr3 BoAoroKoB, n pa^:pa6orKe ycoBeprueHcrBoBauuofi
KoHcrpyKTLlBHo-TexHoJloruqecroft cxeMbl rr4AporapaHHofi sacocHofi ycraHoBKr4 c
pIcrIoJIb3oBaHLIeM rlareHTa Ha z:o6perenue KZ Ns 34027, rrareHToo6la4arelevr
Koroporo tBJrterct HAO Ka:HAY, B pa3pa6orxe reoperr.rqecKlrx rpeArrocbrJroK Lt

TIpoBeAeHLILI eKcIrepLIMeHT€uIbHhrx r{ccneAoBauuit, n paspa6orre MeroALrK pacvera
kr onpeAenenuq Heo6xoAtrMblx rexHoJrorurrecKux 14 TexHprqecKr4x rrapaMeTpoB, B
paspa6orre gKcrrepr4MeHTiurbHbrx o6pa":qoB Hacocuofi ycraHoBKr4 Ans opoIII eH]/lfl
3eMeJrb u o6no4neHufl nacr6uul
xogsficreeHHbrx zcuuraHufi c

B 3oHax BoAoroKoB, rrpoBeAeHut ta6oparopHbrx kr

rroJroxlrTeJrbHbrMr4 pe3ynbTaTaMvr., no3BonrrcrrlHx
IroBbIcLIrb sSSexruBHocrb uorpe6nreteir AIIK PK. llpone4€Hurre Ha coBpeMeHHoM
ypoBHe reoperl4r{ecKl4e, MeroAr4qecKue, pacu€rnne u gKcnepLrMeHT€urbHbre

I4ccneAoBaJJr4fl BblnoJlHennofi AkrcceprarJr4r cBlrAereJrbcrByror o xoporuefi
TexHr4qecroft uo4roroBKe AoKTopaHTa.

lncceprallLloHHa.l pa6ora coorBercrByer ocHoBHbrM rryHKTaM KparKoro
nacnopra creqvzrnbHocrl4 6D080500 -<Bo4nble pecypcbr r4 BoAonoJrb3oBaHr4e)).

OqeHranax BorHocrb BhrrroJrHeHHofi pa6oru ro npznla4uofi HayKe An.rr
ceJrbcKoxos.f,ftcrseHHoro Lr nacr6zrqHoro noAocna6xeHvrfl., a raK)r(e JrurrHbre
KaqecrBa AoKropaHTa, rpouy Aprccepraquounrrfi coBer rpu HAO Ka3HAI4V
npI{HrITb K 3aIrII4Te ArlcceprarllroHHyro pa6ory AoKTopaHra <<ConeprueHcrBoBaHue
rl4Aporapannofi nacocuofi ycraHoBKLI ro pa:pa6orKe rxApoyAapHoro ycrpoficrna
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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 watering of

pastures in watercourse zones", submitted for the degree of Doctor (PhD) in

the speciatty 6D080500 - 66'Water Resources and Water {Jse".

Substantiation of the relevance of the work performed, its significance for

modern science and practice. The relevance of the topic of the dissertation is

beyond doubt, since it is aimed at solving the problem of increasing the efficiency

of inigation 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 20-30yo, and compared to basic pumping units

driven by intemal cornbustion 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 - t7.7 m3 I h

and 27.5 m3 I 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 vatidity.
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 subst antiated,, 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 u patent for the invention KZ No. .8. 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 qnui 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 effrciency r1n according to the developed improved
hydraulic tam 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 der ice is
chosen, the dependences of the output parameters of a hydraulic ram pumpin_e unit
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are determined: head Hnu, flow Qnu, power Nnu on the total water flow Q and

efficiency rlHHfrom 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 4I.4 dm3 I
s: the pressure increases from 5-6.7 m to 3I-.32 m; supply - from 0.5-0.625 dm3 / s

to 4.14 - 5.19 dm3 ls; power consumption - from 0.I7-0.25 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 3-5Yo is also

confirmed.

The head loss hgu, friction coefficients (gu 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:l0m
from 2.9 dm3ls to 5.2 dm3/s (by 1.8 times); the maximum efficiency Inu 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 inigating lands in watercourse zones are given,

which showed positive results: supply - 10.1-18.7 m3 I h, head l0-25m, 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 justifu 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 - Ml 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 and9.6 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 I l9 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 characteizedby internal

unity, the presence of links befween 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) in a
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.
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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
lnes, conducting laboratory and economic tests with positive results, which will
lprove 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 modem level
stify to the good technical preparation of the doctoral candidate.

The dissertation work coffesponds to the main points of the brief
rssports of the specialty 6D080500 - "water resources and water use".

Assessing the importance of the work done in applied science for
3ricultural and pasture water supply, as well as the personal qualities of a doctoral
ndidate, I ask the dissertation council at NAO KazNAIU to accept for defense
re 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)
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