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DAMAGE TO THE SIEVERS APPLE TREE BY A ROSEATE LEAFWORM
IN THE ILEY AND ZHETYSU ALATAU

Abstract

The article provides information on damage to the Sievers apple tree by roseate leafworm in
the territory of the lley and Zhetysu Alatau. Based on the results of the work, maps of the distribution
and influence of the roseate leafworm Archips rosana L. have been developed on the territory of the
lle-Alatau and Zhongar-Alatau GNPP. It is worth noting the need to study the distribution and
influence of the roseate leafworm Archips rosana L., since this species causes significant harm to the
Sivers apple tree in these territories. The main purpose of the study is to identify the degree of damage
to the roseate leaf worm Archips rosana L. to apply a timely control measure against this pest of the
Sievers apple tree. In the lley Alatau, namely, in the Aksai and Talgar branches, there is a stronger
damage rate than in the branches of the Zhetysu Alatau. It was revealed that the roseate leafworm has
a strong degree of harmfulness in the Aksai forestry of the Aksai branch, the Soldatsai forestry of the
Talgar branch and the Issyk forestry of the Turgen branch, however, its harmfulness in the genetic
reserve "Kuznetsovo Gorge" of the Turgen branch is noticeably lower. The relevance of the study
lies in the fact that over the past few decades the range of this species has significantly decreased, this
is explained by state and economic needs, genetic and environmental pollution of wild populations,
as well as the development of dangerous pests around the area.

Keywords: roseate leafworm, Sievers apple tree, lley Alatau, Zhetysu Alatau.
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THEORETICAL FOUNDATIONS FOR THE HYDROTHERMAL METHOD OF
WATER LIFTING FROM WATERCOURSES

Abstract

The most affordable type of water supply, which does not require high costs, are land-based
water supply sources - natural and artificial, most of which can use the kinetic energy of moving
water as an energy source to power alternative pumping units operating using energy-saving and
environmentally friendly water lift technology, which makes it possible to increase the efficiency of
mechanization of water supply for household and household needs of agricultural the consumer.

The methodology of developing the theoretical foundations for the hydraulic ram method of
water lifting from watercourses is presented, on the basis of which the results of theoretical studies
on the technological process of an improved hydraulic ram pumping unit for watering pastures and
irrigation of land plots are given, developed at the Kazakh National Agrarian Research University
when performing research on applied research and the IRN-DP21682075 project "Pumping units for
lifting water from watercourses powered by water energy” through the Joint-Stock Company
"Science Foundation™ of the Ministry of Science and Higher Education of the Republic of Kazakhstan
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(grant agreement for the commercialization of scientific results and (or) scientific and technical
activities No. 102 dated 11/10/2023).

Theoretical formulas are given for determining the main technological and technical parameters
of an improved hydraulic ram pumping unit: pressure, supply, power consumption and efficiency and
internal diameters of the through holes of the receiving part, the supply pipeline, the discharge valve,
the shock valve and the water lifting pipeline.

Key words: Development methodology, hydraulic ram method of water lifting, hydraulic ram
pumping unit, watercourse, research, technological and technical parameters.

Introduction

Currently, in Kazakhstan and foreign countries, due to the shortage of a traditional energy
source (fuel) in the fuel and energy system and in order to save it, as well as reduce the rate of
environmental degradation, they are coming to use renewable energy sources (wind, water and solar),
including in the agricultural water supply system, mainly for the use of water energy in watercourses
[1,2].

The problem of effective water supply using natural energy resources of water in modern
conditions is promising and relevant, the solution of which is rationally carried out from watercourses
by pumping units using mainly a hydraulic ram method of water lifting, the designs of which,
according to the technical solution, are simple and reliable in operation and do not worsen the ecology
of the environment.

In this area, research has been conducted at NAO KazNARU, as a result of which an improved
design and technological scheme of a hydraulic ram pumping unit for irrigation of land and irrigation
of pastures has been substantiated, in relation to which, in order to develop the necessary standard
sizes of experimental and prototype pumping units, theoretical foundations are needed to determine
their main technological and technical parameters, to which this article is devoted.

A hydraulic ram pumping unit refers to a type of installation in which the kinetic energy of
moving water is used to create pressure and supply. The principle of operation is based on the creation
of a hydraulic shock in the water lifting system from the periodic closing and opening of the shock
valve in the supply pipeline, from which the pressure in it increases cyclically, and water is pumped
through the discharge valve into the air cap and supplied to the consumer through the water lifting
pipeline [3-5].

Methods and materials

The methodology for developing the theoretical foundations for the hydrothermal method of
water lifting from watercourses was to determine the analytical dependencies between the main input
and output parameters of the hydraulic ram method of water lifting in a hydraulic ram pumping unit.

Theoretical studies of the hydroponic method of water lifting were carried out taking into
account the developed design and technological scheme of an improved hydraulic ram pumping unit
(Figure 1).
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l

1 —supply pipeline; 2,3,4 - shock, discharge and non-return elastic valves; 5 - air cap; 6 - water
supply pipeline; 7 - feeding jumper; 8 - the receiving part of the supply pipeline; 9 - lattice grid; 10
— the chamber of the supply pipeline; 11 - pressure valve support seat; 12 - device for starting and
stopping the hydraulic shock process (gate valve); 13 — check valve seat; 14 — check valve body; 15
- shock valve seat; 16 — impact valve body; 17 - through hole of the shock valve seat; 18 - the valve;
19 — manometer; 20,22 - thrust screw; 21,23 - bushing; Hr,H - creating a hydraulic drop and the
height of the water lift; Q, Qcs, Quy — total water consumption, water discharge and pumping unit
supply; Du, , Durp, Dy, Dux, Dsrp — internal diameters: intake filter, supply pipeline, impact valve,
discharge valve and water lifting pipeline; vu, Vurp,Vs, Ve, Vs — Water velocity: in the intake filter, the
supply pipeline, in the pressure pipeline when the shock valve is closed, in the water lifting pipeline
and in the discharge opening of the shock valve seat; L., pressure pipe length

Figure 1 - Design and technological diagram of an improved hydraulic ram pumping unit of
KazNARU design

The research methodology consisted in using the law of continuity of the flow of water in the
receiving part and the feed pipeline, in using the Bernoulli equation [6] for the inlet and outlet sections
of the receiving part and the feed pipeline and the theory of Zhukovsky N.E. on direct hydraulic shock
in a closed water pipeline [7].

The research was aimed at determining the analytical dependencies between the input and
output parameters of a hydraulic ram pumping unit during the technological process of its steady-
state operation.

The main input parameters of the hydraulic ram method of water lifting are: water flow and
created pressures in a hydraulic ram pumping unit: from the use of geometric and high-speed pressure,
from hydraulic shock; the main output parameters of a hydraulic ram pumping unit are: head of a
hydraulic ram pumping unit, supply, useful and expended power and efficiency of a hydraulic ram
pumping unit.

To determine the specified main output parameters of a hydraulic ram pumping unit, the
following functional dependencies were considered:

Huy =f(Hu, Hry), (1)
Hu = f(Hr,Vuep, 0, hon,9), (2)
Hry = f(Vurp,03,Lap, tsp, 9), 3)
Quy = f(Q, Qc6) = f(Lirp,Ve6,Durp, Dyx), 4
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Nm = f(QHyv Un,p,g), (5)
NHy = f(Q! Dﬂip!g)’ (6)
HHy = f(NH! NHY): f(Q! QHy’ Hl", Dﬂig)! (7)

Hu, Hry — the pressure created in the pumping unit from the use of: geometric and high-speed
pressure, pressure from hydraulic shock, m;

Hr - geometric pressure, m;

vurp, V- the speed of water in the feed pipeline and its receiving part, m/s;

hva - pressure loss in the receiving part and feed line, m;

g — acceleration of gravity m/s?;

L.p— pressure pipe length, m;

v - the average velocity of water in the pressure line when the shock valve is closed (v =f(ts¢)
), m/s;

tsp - the actual closing time of the impact valve, s;

p - the density of the raised water, kg/m?;

Q, Qc6 —the total water consumption of the pumping unit and for discharge through the through
hole of the shock valve seat, m%s;

Durp, Dy« - internal diameters of the feed pipe and the opening of the shock valve seat, m.

Pe3ynomamul u 0ocyymcoenue

Theoretical studies were carried out on the basis of the use of the law of continuity of the flow
of movement of raised water in feed and water lifting pipes, the law of the hydraulic shock process
in feed pipes and an air cap, as well as the use of the Bernoulli equation in the technological process
of water lifting, as a result, refined theoretical prerequisites for alternative hydraulic ram technology
of water lifting from watercourses are given.

As a result of theoretical studies based on functional dependencies (1)—(7), formulas for
determining the main technological and technical parameters of an improved hydraulic ram pumping
unit are given: pressure, supply, power consumption and efficiency and internal diameters of the
through holes of the receiving part, the supply pipeline, the discharge valve, the shock valve and the
water lifting pipeline [8].

The created head of a hydraulic ram pumping unit is determined by the formula:

Hyuy = Hy + Hyy, m (8)

rys

H.— own head of the hydraulic ram pumping unit, m:
1
H, =H, + P (vmp2 - vnz) + hyy, M 9)

Hr - geometric pressure, m;

g - acceleration of gravity m/s?;

Unrp, V- the speed of water in the supply pipeline and its receiving part, m/s;
hvi - pressure loss in the receiving part and feed line, m:

_\ Vmi |\ Lwp | Vg
hvi _ZZi'E-l'ZAtpi'd_i'Za m, (10)
i=1 i=1

Gi - the coefficient of local resistance in the receiving part and the feed line;
vmi - water velocity in places that create local resistance, m/s;
vgi - water velocity in pipelines of different diameters, m/s;
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Api - coefficient of friction in pipelines;
L., - the length of the pipeline of different diameters, m;
H.y - pressure generated by hydraulic shock from the impact valve, m:

2Ly

t3¢ !

Hr= é . (vmp — 173) m (11)

v,- the average velocity of water in the pressure line when the shock valve is closed, m/s:
Uy = (Ug + Upyp)/2, M/s (12)

Unrp, Vn - the speed of water in the supply pipeline and its receiving part, m/s;

tap - the actual closing time of the impact valve (according to experimental data in open
pipelines t3=0,1 ... 0,3s), s;

L.,— pressure pipe length, m.

When replacing Hr, from the formula (11) and, expressing a through Q, formula (8), by
definition, will take the following form:

Hiy = Ha +1-( aa —vg)ZLTp ,m (13)
t3¢

g n'Dnsz
Q - total water consumption of a hydro turbine pumping unit, m3/s;

Durp — the inner diameter of the supply pipeline, m.
Supply of a hydraulic ram pumping unit @, it is determined by the formula:

QHy = Q - Qc6 = Q (1 - 1;(:_6)' m3/S (14)

1

Q, Q— the total water consumption of the hydraulic ram pumping unit and for discharge
through the through hole of the shock valve seat, m?/s:

Qo =0Q -2 m’s (15)

tes, tu — the time of water discharge through the hydraulic shock valve per cycle and the cycle
time of the hydraulic shock process, s:

te=tu—1tu,S (16)
tuy =—, S a7
n - switching frequency of the shock valve, min;
t. — time of injection of the raised water into the air cap container, s.

Useful power N,, Power consumed N:y and the efficiency n,,, of a hydraulic ram pumping
unit is determined by the formulas:

NnZ 9,81‘ QHy . HHy, kW, (18)
vi
Ny, =981-Q-(H. + E)’ KW, (19)
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(20)

_  QuyHyy
Nuy = 2
Q'(Hr"'ﬁ)

9,81 = p-g-107 — conversion factor of dimension W to KW;
p - water density, kg/m3 (p = 1000 kg/m®);
g - acceleration of gravity, m/s? (g = 9,81 m/s?).

Internal diameters of the receiving part passageways Dy, the supply pipeline Durp, discharge
valve Dy, impact valve Dy« and the water lifting pipeline Detp, A hydraulic ram pumping unit is
determined by engineering formulas [8-10]:

Dn=(ﬁ)l/2, m (21)
Dtp = [vmtﬁ Y2 m (22)
D= ( % Y2 m (23)
Dy = Dmp=( [vm‘iﬁ )1/2, m (24)
Darp = h:jﬁ Y2 m (25)

Vn, [Vmp),Vs, [Vsp] - the velocity of the watercourse water in the intake filter, the permissible
velocity of water in the supply pipeline, the velocity of water injected through the discharge valve into
the air cap container and the permissible velocity of water in the water lifting pipeline, m/s;

u- the flow rate through the holes of the through sections in the hydraulic system;

Q,Qx,Quy,- the total water consumption of the hydraulic ram pumping unit, the supply during the
injection of water into the tank of the air cap and the supply of the hydraulic ram pumping unit, m%/s:

Qu= QHy-Z—:, m°/s (26)

t. — time of water injection through the discharge valve into the air cap container, s (determined
experimentally).

Conclusions

The performed analytical dependences of the technological process of the hydraulic ram method
of water lifting from watercourses are the basis for substantiating and calculating parameters when
developing the necessary standard sizes of an improved hydraulic ram pumping unit.
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CY AFBIHJIAPBIHAH CY KOTEPYJIIH T'HAPOTEPMUSIIIBIK 9ICI BOWMBIHIIA
TEOPUAJIBIK HEI'I3IEP

Anoamna

JKorapbl HIBIFBIHAAP/IBI KAXKET €TIEUTIH CYMEH ka0 bIKTayAbIH €H KOJKETIMI1 TYpl XKep YCTi
CyMeH *a0JpIKTay Ke37epi O0JIbIN TaOblIa (bl - TAOUFH KOHE sKacaH 1bl, OJapAblH KO SHEPTus
YHEMJIEUTIH JKOHE HSKOJIOTHSUIBIK Ta3a Cy KOTEprill TEXHOJIOTHUSACHI OOMBIHINIA MYMBIC ICTEHTIH
OanaMaibl COpFbl KOHBIPFBIIAPBIH ICKE KOCY YIIIH KO3FaJaThbIH CYJbIH KUHETUKAJIBIK SHEPTUSCHIH
SHEeprus Ke3i peTiHae maiiianaHa anmanbl, Oyl aybll [IapyallbUIBIFBIHBIH TYPMBICTBHIK JKOHE
TYPMBICTBIK KQKETTUTIKTepi YIIIH CyMEH JKaOAbIKTayAbl MEXaHUKaJaHABIPYABIH THIMILIITIH
apTTBHIpyFa MYMKIHJIIK O€pe/il. TYTHIHYIIIHI.

Cy arbpIHAapBIHAH Cy KOTEPYIiH THAPOTapaH dfici OOWbIHIIA TEOPHUSUIBIK HETI3ZepAl a3ipiey
o/licTeMecl KeNTIPIAreH , OHBIH HETI31HJE XKalbUIbIMIap sl CyJIaHABIPYFa KOHE JKep ydacKelepiH
Cyapyfa apHaJfaH XETULAIpUIreH THAPOTapaH COPFbl KOHABIPFBHICHBIHBIH TEXHOJOTHMSIIBIK IPOIEC
OOMBIHIIIA TEOPUSIIBIK 3epTTeynep Hotmkenepi bepinren, Kas¥A3VY-ma xommanOansl 3epTreysep
6oitbinma F3K opeingay kesinge sxone MPH-DP21682075 "Cy arplHIapbelHaH CynIbl KeTepyre
apHAJIFaH COPFBI KOHBIPFBUIAPHI" sk00ackl OoiibiHIIa o3ipaeHTeH KazakcTan Pecriybnukace! Frutbim
KOHE JKoFaphl O171iM MUHHCTPIIT "FhutbiM KOphI" AKIIMOHEPITIK KOoFaM kenici 6oitbiHmma (10.11.2023
K. Ne 102 mapr).

Keringipinren TUAPOTapaH COPFBl  KOHABIPFBICBIHBIH HETI3T1 TEXHOJOTHSUIBIK JKOHE
TEXHUKAJIBIK TIapaMeTpJIepiH aHbIKTay OOWMBIHIIA TEOPHSUIBIK (hopMmysanap OEpiireH: KbIChIM, Cy
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Oepy, JKyMcalFaH KyaT >KoHE THIMIUIIK >KOHEe KaOwbuigay OeiriHiH eTy TeCIKTEpiHIH ImIKi
IraMeTpiepi, KOPeKTeHIIpY KYOBbIpbI, aiiiay KJIanaHbl , COKKbI KJIAITaHbl XKOHE Cy KOTEpPTill KYObIp.

Kinm ce30ep. O3ipiey omicTemeci, CyIbl KOTEPYIiH THAPOTApaH 9iCi, TUAPOTApaH COPFBI
KOHJIBIPFBICHI, CY aFbIHBI, 3ePTTEY, TEXHOJIOTUSIIBIK KOHE TEXHUKAIBIK ITapaMeTp.
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TEOPETHYECKHE OCHOBBI I10 THIPOTAPAHHOMY CIIOCOBY
BOJOMOABEMA U3 BOAOTOKOB

Annomauus

Haunbonee mocTynmHbIM BUIOM BOJOCHAOKEHHS, HE TPEOYIOIIMM OOJBIINX 3aTpart, SBISIOTCS
Ha3eMHblE HMCTOUYHUKU BOJIOCHAOKEHHUsSI - €CTECTBEHHBIE M HCKYCCTBEHHbIC, OOJBIIMHCTBO U3
KOTOPBIX MOT'YT UCIIOJIb30BaTh KUHETUYECKYIO SHEPTHUIO JIBUKYILEHCS BOJbI B KAUECTBE UCTOYHUKA
SHEpPIruu Ui NPUBEAEHUS B JEHCTBHE albTEPHATUBHBIX HACOCHBIX arperaroB, pabOTaloOUX IO
sHeprocOeperammeil 1 SKOJIOTUYECKH YHCTOW TEXHOJOTHH BOJOIOJBbEMHHUKOB, MO3BOJISIOMICH
HOBBICUTH 3((EKTUBHOCTh MEXAHMU3ALUU BOJOCHAOXKEHMS Ul OBITOBBIX M XO3MOTPEOMTEIBCKUX
HYK/]] CEJIbCKOXO35IIICTBEHHOT'O TOTPEOUTEIIS.

[IpuBenena meroaMka pa3pabOTKH TEOPETUYECKHUX OCHOB IO THUAPOTAPAHHOMY CIIOCO0Y
BOJOIOABEMA U3 BOJOTOKOB, Ha OCHOBAaHMM KOTOPOM JaHbl pe3yJbTaTbl TEOPETUUECKUX
UCCIIEJOBAHUM 10 TEXHOJIIOTHYECKOMY MPOLIECCY YCOBEPIIEHCTBOBAHHON THAPOTapaHHON HACOCHOM
YCTAaHOBKM JJisi OOBOJHEHMs] NAcTOWI] M OpOILEHUS 3EMEIbHBIX YYacTKOB, pa3pabOTaHHON B
Ka3zaxckoM HallMOHAJIBHOM arpapHOM HCCIIEI0BATENBCKOM YHUBEPCUTETE IIPU BBIITOJIHEHUN HAy4HO-
HCCIIEIOBATENILCKUX PadOT MO MPHKIAAHBIM HCCieoBaHUSM u 1o npoekry MPH-DP21682075
«HacocHble ycTaHOBKHM Ul MOABEMA BOABI M3 BOJOTOKOB C NPUBOJOM OT BOJHOW JHEPTUM» IO
nuHUM AkunoHepHoro obmectBa «DoHa Haykn» MuHHCTEpPCTBA HAYKHM U BBICIIETO 0OPa30BaHUS
Pecniyonuku Kasaxcran (DOroBop o mpeioCTaBICHHH IPaHTa Ha KOMMEPIHATH3AIHIO Pe3yIIbTaTOB
Hay4yHOU U (MJIM) HaydHO-TexHu4eckol aesrenbHocTd Ne 102 ot 10.11.2023 1).

Hanbl Teoperuueckue (opMynbl MO ONPEAETCHHIO OCHOBHBIX TEXHOJOTMYECKHX U
TEXHUUYECKUX MapaMeTPOB YCOBEPIIEHCTBOBAHHON I'MAPOTApaHHON HACOCHOM yCTaHOBKHU: HAIopa,
nojaun, 3arpadeHHod MomHocTH U KIIJI M BHYTpEHHUX IMAMETPOB NPOXOJTHBIX OTBEPCTHUH
NpUEMHON YacTH, MHUTAIOIIEro TPyOONpoBOJia, HAarHETATEIbHOrO KialaHa, yAapHOro KjamaHa U
BOJIONOABEMHOIO TPYOOTIPOBO/IA.

Knrwoueevie cnoea. Metonuka pa3paObOTKH, THAPOTAPAHHBIA CIMOCOO BOJOMOABEMA,
TUIpoTapaHHasl HaCOCHAsl YCTaHOBKA, BOJOTOK, MCCIIEI0BAHUE, TEXHOJIOTMUECKUA U TEXHUYECKHUM
napamerp.
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