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UDC 628.12.002

IMMERSION PUMP

Z. Megrelishvili, V. Chkhaidze, D. Chkhaidze, N. Dondoladze
(Shota Rustaveli State University)

Abstract: A new construction of the immersion pump with a hand and power drive is proposed. The
pump allows to remove together with the liquid, the slumped sediment of any
consistency. The relations are presented for calculation of technological parameters of

the pump.

Key words: pump; construction; liquid; sediment.

1. INTRODUCTION

The sediments of waste and natural waters (chalk paste, coal hydromass, mortars, etc.) belong
to structural or plastic bodies. They hold the interval position between sticky and extensible bodies.
The removal of such sediments from huge plants is carried out by various devices (hydrowashing
system, water-jet pumps). But for average and small capacities, particularly in half industrial and
pilot installations, the use of these devices is technically not suitable and economically not

profitable. Besides, the existing devices are not very effective in removing the slumped sediment.

2. GENERAL

The proposed immersion pump which has neither a body nor a piston can be used for
pumping natural water, polluted, chemically active or highly inflammable liquids, as well as,
slumped sediments of any consistency, i.e. in all cases when ingress or leakage of pumped liquid
between cylinder clearance and piston is not desirable.

In Fig. 1 the construction of the immersion pump with the hand drive is shown. The pump
consists of the main trunk 1 with the through longitudinal hole at the low face of which there is a
suction valve 3. Besides, the working part of the pump representing a corrugated pipe 2 made of
elastic material is fixed to the lower part of the trunk. For directing the pumped liquid to the place

of its accumulation, the hose 4 is fixed on the upper part of the trunk.
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The immersion pump works in the following way: The trunk of the pump is immersed into the

liquid which is in the installation or in the water reservoir. When the corrugation face touches the

bottom, the pressure-tight space is formed inside the corrugation. By holding and pressing the trunk

with the hand, the capacity of the corrugation is reduced causing the increase of the pressure inside

it. Thanks to this activity the sucking pump opens and the liquid flows into the through hole of the

trunk and into the hose connected to it. The productivity of such immersion pump with a hand drive

is in the direct dependency to the intensity of trunk rising and lowering process. It’s natural that

while using the hand drive the pump will have small productivity because of a man’s limited

possibility.

Liquid volume which is pumped with the immersion pump per one stroke can be defined

according to the following dependence (Fig. 2).

Y

L

R

R

N

]

|
4
D

Fig. 1. Immersion pump with hand drive. Fig. 2. Corrugation
1- trunk, 2- corrugation, 3 - valve, 4 - hose

V =0523-2-[(D*-0,5-d*)-h—-3.d*-5]
where
D is the largest inside diameter of the corrugation;
d is the smallest inside diameter of the corrugation;
o is the thickness of the corrugation wall;
h is the height of corrugation’s one section;

Z 1s the number of sections.
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The immersion pump with corrugations (Fig.1) with hand drive is the simplest type of the
existing pumps. At the same time it is universal by its mobility and can be moved to any direction
with the simultaneous pressing and forcing out. It removes slumped sediments together with liquid.

In case of the necessity to have the pump with higher productivity, the immersion pump
should be equipped with an electrical drive and a device transforming the rotary motion into
reciprocating one. Such kind of the simplest mechanism is the crank mechanism. The mechanized
immersion pump (Fig.3) includes all those mechanical elements which are in above described pump
with hand drive. It differs by its additionally equipped frame 10 in the guide hole of which pipe 7 is
sleeping by electric motor 2, by crank 3 and connecting rod 4. The connecting rod is connected with
a pipe with hinges. Except drive there is also balanced ballast load 9 fixed on the frame which
supports vertical position of pipe 7 and simultaneously provides necessary pressure of the pump.
All this system with the help of cord 8 is suspended on hook 5 of the crane or another supporting
device.

The principle of this pump’s activity with mechanical drive is absolutely the same as with
hand drive. If the amount of the pressure inside the corrugation and the appropriate height of the
liquids lift (pressure) in the pump with the mechanical drive is provided with the effort developed
by the man, then the pressure and appropriately the head in mechanical drive pump is provided with
the total weight of the pump and the power of the engine.

The productivity of the immersion pump with power drive will be equal to:

Vn
=—,M/c, 2
Q ps )
and power will be:
P= y-H-V-n , KBT (3)
102-60

where
V is liquid volume transferred per revolution of the crank, m’ (its quantity is defined with the
dependence which is used for the pump with the hand drive);
n is the number of revolutions of the crank per minute;

7 is the density of the liquid transferred, kgp/m’;

H is the height of the liquid’s increase (pressure), m.
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Fig3. 1 — corrugation, 2 — electric motor with reduction gear, 3 — crank, 4 — connecting rod,

5 — hook, 6 — flexible hose, 7 — pipe, 8 — sling, 9 — ballast load, 10 — frame, 11 — sucking valve.
3. CONCLUSION

The construction of the immersion pump allowing to remove different consistency slumped
sediment is developed. According to the given dependences, the pump of necessary power can be
produced in place by enterprise itself. The test sample was used during the implementation of the
project ISTC G-725. The application on the construction of the pump was filed for getting national
patent of Georgia, priority on 22.04.2008., # AP 2008010592.
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PED®EPATDI

YIK 628.1

OLEHKA HAJAEXHOCTHU CTPYKTYPHO-BAPUAHTHBIX CXEM, COCTABJIEHHbBIX 2JIEMEHTAMU
CUCTEMbBI BOJOCHABXEHUS. KaumuamBuwim JLJ., HuxenamBuau 3.U., [ymxadéunze M.P. //
I'mapounxenepusi, Nel-2(7-8), 2009, c. 6-9.

C mnpumeHenuneMm TeopeMbl belieca mpemiaraetcss TOAXOA K OICHKE HAJCKHOCTH BO3MOXKHBIX
CTPYKTYPHO-BapUAHTHBIX CXEM HWHXXECHEPHBIX CHUCTEM BOJIOCHA0XKCHUS, COCTABJICHHBIX DJIEMEHTAMH IPU
WX TOCJIECNIOBATEIBHON, MApaUICTFHON U CMENIAHHOW KOMOWHAIMSIX COCIUHCHUM.

[IpennaraeMoMy MOAXOMY OLEHKHA HAJISKHOCTH CHCTEMbI BOJOCHA0KEHHUS TNPUAACTCS OOJIBIIOS
3HAYCHUE TPU MOCTPOCHHU CTPYKTYPHBIX BAPHUAHTHBIX CXEM HAa CTANUSAX MPEANPOCKTHPOBAHHS, MPOCK-

TUPOBAHUSA W ISKCILITyaTalluU.

YK 528

COBPEMEHHbBII1  AJIbTEPHATUBHBIN METOJI OBE33APAXNBAHUA [IUTHEBOM BOJbI.
Cocemnusn I'.A., MuxenamBuwiu U.M., Kuzusanze P.K. / I'mnpourmxenepus, Nel-2(7-8), 2009, c. 10-17.

[IpencraBneHa BO3MOXXHOCTH NMPUMEHEHHUS OJHOTO M3 COBPEMEHHBIX CIIOCOOOB 00€33apayKUBaHUS
BOJIbI HA TOJIOBHBIX COOPYXKEHUAX T. TOWINCH, B YACTHOCTH, PACTBOPOM OKCHJICHTa (BMECTO Ta3000pa3HOro
xJyiopa). Pa3zpaboTka MeTo/a pou3BeieHa B HAy9HOM LieHTpe MHkeHepHol akajieMuu.

Jmns  anpobaruu 3G (HEKTUBHOCTH JTaHHOTO MeToia o0e33apakWBaHWS BOABI OBUIM TPOBEACHBI
AKCIIEPUMEHTHI HA OYMCTHOM COOpyx)eHuu CaMropH.

DKCHEPUMEHT TOATBEPII TPEHMYIIECTBO OKCHIICHTa Kak Oe30MacHOW HaJeKHOW JKUAKOCTH, TI0

CpPaBHCHUIO C I‘a3006pa3HI:IM XJIOPOM, €ro NpuMEHCHUC 3HAUYUTCIIbHO CHU3UT SKCIUTyaTallUOHBIC 3aTPAThI.

YK 628.1

K OIEHKE OIITUMAJIBHOI'O PE3EPBUPOBAHMNS BOJIOCHABXEHNA. Jladpaun H.P.,
KmnvuamBunan JIJ., Hausmumsuim H.B. // Tuppounxenepus, Nel-2(7-8), 2009, c. 18-22.

PaccMOTpeHBI BOMPOCHI OLICHKH OINTHMATBHOTO pe3epBUPOBaHUS (DYHKIIMOHUPOBAHHS CHUCTEM
BOJIOCHA0KEHUS IIyTEM CTAaTHUCTUYSCKOW OOpa0OTKM JaHHBIX MHTESHCHBHOCTH c00s. [Ipu mpoektupo-
BaHHU CHUCTEMBI BOJOCHAOKCHMS aHajIM3 BapHaHTOB ONTHMAJBHOTO PE3EPBUPOBAHUS JOKEH OBITh
OCYIIECTBIICH B YCJIOBUSAX TIOJYYCHHBIX MapaMeTpoB ( M &, IyTEM CpPaBHCHUS HKOHOMHUYCCKUX

IOKa3aTelieH.

YK 628.12.002

IIOT'PYXHOM HACOC. Merpeaumsuiamu 3.H., Uxanaze B.I'., Uxaunze /.T., JTongonaxze H.I.
/I Tugponmkenepus, Nel-2(7-8), 2009, c. 23-26.

IIpennoxxkena HOBas TPOCTash KOHCTPYKIUS TIOTPY>KHOTO HAcoca C PYYHBIM W MEXaHHYECKUM
mpuBoJoM. Hacoc ToO3BONSeT yqamaTh BMECTE C JKUAKOCTBIO CIEKaBIIMECS OCAAKH JI000H KOHCHC-

TCHIUU. HpI/IBe,Z[eHLI 3aBUCUMOCTH I PACUYCTa TCXHOJOTHYCCKHUX I1apaMETpPOB HaAcCOCa.
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YK 627.841

OIMPEAEJIEHUE KOBODOUIIMEHTA TUJPABJIMYECKOI'O TPEHUSA B IMEP®OPUPOBAH-
HBIX TPYBOITPOBOJJAX. Cuxapymunze I'.W. / T'uapourkenepus, Nel-2(7-8), 2009, c. 27-34.

W3 mony4eHHBIX KPUTCPUAIBHBIX YpPAaBHCHWH IPOUCTEKACT, YTO MpPH JBUKCHUU KUJIKOCTH B
TPyOOIIPOBO/IE C MEPEMEHHBIM PACXOJ0M, KO3(P(HUIMEHT THUAPABIMYECKOTO TPEHUS SBISCTCA (YHKIHMCH
OTHOCHTEIBHOTO NMPUCOCMHEHHSI WK BBIJICIICHUS YMCIIA U pacxoaa PeitHombaca.

[Mony4yeHbl SMIHPHUYECKHIE 3aBUCHMOCTH JIJIsl BBIYHCICHUS KO3 PHUIMEHTa THAPABINISCKOTO TPCHUS B
ITOJIN3THIICHOBBIX pr6onp0130,uax. HpI/IBe)Z[eHO CpaBHCHHUEC YHMCJIIOBBIX BCIWMYHH KOS(I)(l)I/IHI/IeHTOB ruapaBJiv-
YECKOTO TPECHUS IIPU PABHOMEPHOM JIBUKCHUU KHUJIKOCTH B TIep(OPUPOBAHHKIX TPYOOIPOBOIAX.

VcTaHOBICHBI T'paHUIbl IEPEMCHHBIX YHCJIa PCI\/'IHOHLI[CH,, Koraa 7\.p>7\. 1 Koraa 5T BCJIIMYHMHBI IIOYTH

PaBHBI APYT APYTY.

YK 621.396

WMHTEPHET-PAIUO. PamazamBuiau M.T., PamazamBuwm K.T., Muaenamsumm C./Ix., Ilepras JL,
/I Tnaponmxkenepus, Nel-2(7-8), 2009, c. 35-39.

Kak Tonmpko cTama BO3MOXKHOW Teperava ayauo-TIOTOKOB C ITOMOIIBI0 MHTEpPHETa, KOMMEpUECKHE
PaAMOCTaHIIMK 3ayMaJNCh HaJ TEM, KaK OPraHU30BaTh BEIIAHHE C MOMOIINBI0 HUMPOBBIX KaHaioB. C
MIOMOIIBI0 UHTEPHET-PAJIMO0 MOXKHO TepeaBaTh U(POPMAIMI0O M pEKIaMy, a TaKXKe HaWTH JIOro, KOTOpOe

oTtoOpakaeT ayauo-dopmar.

YK 621.8

UTO AOJDKHO YYECTb MUHUCTEPCTBO SHEPI'ETUKM M 3KOHOMUMKU TIPU BBIBOPE WH-
BECTOPA, ®UHAHCUPYIOLIEI'O CTPOUTEJILCTBO THUAPODJEKTPOCTAHIIMU. Koaxya H.I,.,
Axsienuann A.B., Muknamsuwm T.M., Axsiaemnanu I'.A. // Tuapourxenepust, Nel-2(7-8), 2009, c. 40-50.

BenuunHa, ompenensionas 3KOHOMHUYECKYI0 3()(EeKTHBHOCTh Tapuda MpH CTPOUTEIHCTBE HOBOM
I'DC, 3aBUCHT KaK OT CTPYKTYPhI BBIACICEHHOIO KallUTAIOBIOKEHHUS, PACUETHOU CXEMBbI IPUOBLIM, TaK U OT
MPOLICHTHON BEJIIMYMHBI YACTHOIO KamuTajla M OaHKOBCKOrO KpeauTa. I103TOMYy € MENbIO IMOJNy4EeHHUs
MHHAMAIILHOTO Tapu(a, CIOCOOHOTO yJIOBIETBOPUTH B COOTBETCTBUH C MPEACIHHBIM TapU(POM TPeOOBaHUS
['py3uHCKOI HAIIMOHAIEHON KOMHUCCHH IO PETyJIUPOBAHUIO 3JCKTPOIHEPTETUKUA U OJHOBPEMEHHO C 3THUM
obecrieueHus] KeaHus HHBECTOPA TMONYYHUTh COOTBETCTBYIOIIME MUBUACHTHI, HEOOXOJMMO BBIMOJHUTH
CEPHUI0 COOTBETCTBYIOIIMX PACUCTOB.

HJIH MMPOBCACHUA OTUX PACUCTOB aBTOpaMHU I[aHHOI>'I cTrarTbn pa3pa60TaHLI HCEOXOAUMBIC MaTEMaTHUYCC-

KHC aJITOPUTMBI C COOTBETCTBYIOIIUM KOMITBIOTCPHBIM obecrieueHrueM.

YK 628.1

AHAJIN3 PEXNMMOB PABOTBI HEHTPOBEXHBIX HACOCOB C OBTOUEHHBIM KOJIECOM.
Haukeous B.I1., Xatuypu JK.H., I'Bapamanze E.JL. // T'napoumxenepus, Nel-2(7-8), 2009, c. 51-54.

PaccMoTpern Bompoc pacliMpeHust OO0JIaCTH TMPUMEHEHUsS I[EHTPOOEKHOro Hacoca IpH

YMCHBUICHUU JUaMETpa pa6oqer0 KoJieca HyTéM 00TOYKH.
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[IpuBeneHsr mpaBuia TOCTPOSHHS XapakTepHOU KpuBOH Q.5 - Hes. 0OTOueHHOro pabouero
KoJieca, KOTOpble OCHOBAaHBI Ha UCIIOJIB30BAaHUU M3BECTHBIX (hOpMys mepecuéra, UCXOIIIINX U3 3aKOHA
o100 IEHTPOOEKHBIX HACOCOB.

Ha rpaduke xapakTepHBIX KpPHUBBIX HEHTPOOEKHOTO Hacoca IMpeAcTaBiIeHa MOCIeA0BATEIbLHOCTD
MOCTPOCHUST  XapakTepHOH KpuBoil Qo - Hos. 00TOUEHHOTO KONleca M MpUBEAEH CIOCOO MOCTPOCHUS
CYMMapHOH XapaKTepHOM KpUBOW MapajieNbHO PabOTAIOIIMX HACOCOB C YMEHBIIEHHBIM AWAMETPOM

pabouero Kojeca.

YK 628.1

K OIMPEAEJIEHUIO HOPMATHUBHBIX ITOTEPH B CUCTEME BOJOCHABXEHU . Knumuamsusu JI .,
Hausmumsuiaun H.B., Hausaumsuau M.H. // T'unpoumxkenepusi, Nel1-2(7-8), 2009, c. 55-62.

PaccMOTpeHBI CyIecTBYONHE METOIBI M TTOJXOJIbI K ONPE/ICTICHUI0 HOPMATUBHBIX MOTEPh MUTHEBON
BO/JIbI, UCIIOJIb30BaHUE KOTOPBIX B YCIOBUSAX [ py3uH CBS3aHO CO 3HAYMTEIBHBIMU MOTPEIITHOCTSIMHU.

[Ipennoxena MeToAMKa pacdeTa HOPMATHUBHBIX IMOTEPh MUTHEBOW BOJBI MPUMEHEHUEM 3JCMEHTOB
MaTeMaTHYECKON CTATHCTHUKH, KOTOpas He TpeOyeT OOJbIIMX pPacXOJOB BPEMEHH M CPEIACTB W JaeT

BO3MOXXHOCTBH YCTAaHOBJICHHA JOBEPUTCIIbHBIX BEJIMYNH.

YK 628.1

CBOUCTBA TJIMHUCTBIX MATEPHUAJIOB WM Ob OCHOBHbLIX TIIPUHIIUIIAX UH3IO-
TOBJIEHUS AJICOPBEHTA AJ1S1 OBECIIBEUMBAHUWS BOJIbI. I'enanze H.M., Knumuamsuan JIJL.,
Hansaumsuaun M.H. // Tuapounxenepus, Nel-2(7-8), 2009, c. 63-68.

[IpoaHanu3upoBaHbl CBOMCTBA AKTHMBUPOBAHHBIX M MOTU(PUIMPOBAHHBIX TIMHUCTBIX MATEPUATIOB U
chopMHpOBaHa OCHOBHBIC MPHHIUITBI MMOMCKA CIOCO0a M3TOTOBICHUS ATIOMUHOCHIMKATHOTO aicopOeHTa
JUI cOpOIMOHHOrO obOeciBeurBanus Bozbl. CoCTOBIIEHA OJIOK-cXeMa O0CCIBEYMBAIOIICH AaKTHBHOCTU C

MOATBIO PEUCIITOPHO-TCXHOJOTHUIYCCKUMHU U TPEMA SKCILTyaTallMOHHBIMHA q)aKTOpaMI/I.
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SUMMARIES

UDC 628.1

ESTIMATION OF RELIABILITY OF STRUCTURALLY ALTERNATIVE SCHEMES MADE BY
THE ELEMENTS OF WATER SUPPLY SYSTEM. L.Klimiashvili, Z.Tsikhelashvili, M.Gujabidze //
Hydroengineering. Ne1-2(7-8), 2009, p. 6-9.

With application of the theorem of Baiesa the approach of an estimation of reliability of possible struc-
turally alternative schemes of water supply engineering systems made by the elements at their consecutive,
parallel and mixed combinations of connections is offered. The great importance is given to the offered ap-
proach of estimation of water supply system reliability at construction of structural alternative schemes at

stages before predesigning, designing and operation. The example of reliability estimation is considered.

UDC 528

A MODERN ALTERNATIVE METHOD OF POTABLE WATER DECONTAMINATION.
G.Soselia, I.Mikhelashvili, R.Kizivadze // Hydroengineering. Ne1-2(7-8), 2009, p. 10-17.

The work presents the possibility of application of a modern method for decontamination in Tbilisi
headworks, particularly, replacement of gas chlorine with oxidant solution that has been developed in the
Engineering Academy Scientific Center. The approbation of the efficiency of the given method of potable
water decontamination was carried out at the Samgori sewage disposal plant. The experiment confirmed the
advantage of oxidant in comparison with gas chlorine as of safe and reliable solution the application of

which will sharply decrease expenses on operations.

UDC 628.1

ON EVALUATION OF WATER SUPPLY OPTIMUM RESERVING. N.Lapachi, L.Klimiashvili,
N.Natsvlishvili // Hydroengineering. Ne1-2(7-8), 2009, p. 18-22.

The problems of evaluation of optimum reserving of water supply systems functioning are considered
with statistical treatment of fails intensity data. The analysis of design versions of water supply systems should

be realized by way of comparison of economical indices in conditions of the received q and a parameters.

UDC 628.12.002

IMMERSION PUMP. Z.Megrelishvili, V.Chkhaidze, D.Chkhaidze, N.Dondoladze // Hydroengi-
neering. Nel1-2(7-8), 2009, p. 23-26.

A new construction of the immersion pump with a hand and power drive is proposed. The pump al-
lows removing, together with the liquid, the slumped sediment of any consistency. The relations are pre-

sented for calculation of technological parameters of the pump.
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UDC 627.841

DETERMINATION OF HYDRAULIC FRICTION COEFFICIENT IN PERFORATED PIPELINES.
G.Sikharulidze // Hydroengineering. Ne1-2(7-8), 2009, p. 27-34.

From the received criterial equation follows that when liquid flow in pipelines is variable, hydraulic
friction coefficient is the function of Reynolds number and relative flow attachment or separation. Empirical
dependences for calculation of hydraulic friction coefficient in polyethylene pipelines are received. The
comparison of numerical values of hydraulic friction coefficients is given. The boundaries of Reynolds num-

ber variables are stated when 23> A and when these values are equal.

UDC 621.396

INTERNET-RADIO. M.Ramazashvili, K.Ramazashvili, S.Midelashvili, L.Pertaia / Hydroengi-
neering. Nel1-2(7-8), 2009, p. 35-39.

As soon as became possible to transfer audio streams by the Internet, commercial radio stations began
to ponder how to organize an announcement with digital channels. It’s possible to transmit information and

advertisement by means of internet-radio; also several logos showing audio format can be found.

UDC 628.1

WHAT IS TO BE CONSIDERED BY THE MINISTRY OF POWER ENGINEERING AND ECO-
NOMICS WHEN CHOOSING INVESTOR FINANCING HYDROPOWER STATION CONSTRUCTION.
N. Kodua, A. Akhvlediani, T. Mikiashvili, G. Akhvlediani / Hydroengineering. Ne1-2(7-8), 2009, p. 40-50.

Tariff determinimg economic effectiveness of the construction of a new hydropower station depends
on the structure, as well as, on refunding schame of made investment, and on tax rate of private capital and
bank duty. Therefore, in conditions of similar financing, in order to get minimum tariff satisfying require-
ments and at the same time satisfies investor’s demand to receive the demanded dividends, it is necessary to
carry out calculation series according to different versions.

This will enable to ascertain the version of financing which wile satisfy the investor and at the same

time will account for state interests.

UDC 628.1

ANALYSIS OF DIFFERENT REGIME OPERATION OF TURNED WHEEL CENTRIFUGAL
PUMPING EQUIPMENT. V. Nachkebia, Kh. Khatiuri, E. Gvaramadze // Hydroengineering. Ne1-2(7-8),
2009, p. 51-54.

The possibility of widening of the area of using of centrifugal pumping equipment when working
wheel diameter is reduced with turning is considered. The law of characteristic curve drawing of pump
turned wheel Qu,, — Hy, is given. This rule is based on using the known calculation formulas proceeding from
the law of centrifugal pumps similarity. On the diagram of pump characteristic curve the sequence of Q. —
H,, characteristic curve drawing is presented. According the to received new characteristic curve the law of

sum characteristic curve of two pumps operating in parallel regime is given.
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UDC 628.1

ON DETERMINATION OF STANDARD LOSSES IN WATER SUPPLY AND WATER DRAIN
SYSTEMS. L.Klimiashvili, N.Natsvlishvili, M.Natsvlishvili // Hydroengineering. Ne1-2(7-8), 2009,
p. 55-62.

The existing methods and approaches of determination of drinking water standard losses are analyzed,
their use in conditions of Georgia is connected with significant inaccuracy.

The method of calculation of drinking water standard losses is proposed using elements of mathematical
statistics. This method needs no great expenses of time and means and enables to state confidential values.

The propositions are presented for determination of losses.

UDC 628.1

MATERIAL PROPERTIES OF CLAY AND THE BASIC PRINCIPLES OF ADSORBENT PRE-
PARING FOR WATER BLANCH. N. Geladze, L. Klimiashvili, M. Nacvlishvili / Hydroengineering.
Ne1-2(7-8), 2009, p. 63-68.

Analyzed modified and activated materials properties of clay and formed basic opinciples of alumi-
numsilicate adsorbent preparation for water blanch. Composed block-system of decolorize activity with five

receptor-technological and three exploatation factors.
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