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Huceprariiiina po6oTa crnpsiMOBaHa Ha BUPIIICHHS HAayKOBO-TPUKIAJHUX 3aBJaHb,
K1 JIO3BOJIAIOTH MIJBUINUTH €()EKTUBHICTH POOOTH T1IPONPHUBOIHOIO PO3YMHOHACOCA
OJMHAPHOI JIIi 3 KOMIIEHCATOpPOM TyJbCallli TUCKY JJISi 3HIMDKEHHS CTYIEHS IMyJabCalliid
TUCKY T0J1a4l PO3YHHY, 10 TPYOONPOBOIaX.

[IpoBeneHo aHami3 KOHCTPYKIIM Ta poOOTH CydyacHUX 3pa3KiB PO3UMHOHACOCIB SK
3aKOPJIOHHUX, TaK 1 BITYM3HSHUX, SKUM BKa3aB Ha HEOOXIIHICTh CTBOPCHHS HAIMHUX,
BHCOKOE€()EKTUBHUX MAIUH, sIKI 0 3a0e3meuniiu cTabiibHe pIBHOMIPHE MEpeKauyBaHHS MO
TpyOOmpoBoax OyaiBETbHUX PO3YUHIB PI3HOI PYXOMOCTI MPHU MIHIMAJIBHHUX PIBHAX
CTYIICHIB MyJbCAIliil TUCKY TMOJaul.

Bupimenns npoOiieM peryatoBaHHS piBHS MOAayl 3a KOMaHJOKO INTyKaTrypa Ta
3HIDKCHHST PIBHA Ty/lbcallii THCKY TOJadyi MOXJIMBE TPH 3aCTOCYBaHHI TMOPITHEBUX
PO3YMHOHACOCIB  OJIMHAPHOI i SKI TOBHUHHI OyTH OCHaIIeHI KOMOIHOBaHUM
KOMIICHCATOPOM 3aKPHUTOTO THITY.

Tomy HEOOX1THO CTBOPUTH PO3UMHOHACOC 3 TIPUBOJIOM IMOPIIHS BiJl PETYIOBAHOTO
rAPONPUBOAY Ta poOOUOI0 KaMEPOI0, IKa MaTUME MiHIMalbHUH "IKiAIMBHI" 00’ €M.

3HWKEHHS PIBHA MyJIbCallli THUCKY IMOJa4i JO MOMIPHOTO PIiBHS y OJIHOMOPITHEBOTO
pPO3YMHOHACOCAa MOXKHA 3a0€3MEYUTH 32 JOMOMOTOK0  KOMOIHOBAHOTO — TIOBITPSIHOTO
KOMITEHCaTopa, 3 JBOMa KaMepaMH: BUTBLHOIO, Y SIKOi 00’ €M MOBITPS O€3M0CEePETHBO KOHTAKTYE
3 PO3YMHHOIO CYMIIIIIIIO, & IpyTa 3 3aMKHEHOI €MHOCTI 31 CTUCHYTHM TIOBITPSIM BHIIIE PIBHS

arMoc(epHoro.



CymapHuil npuBefeHH 00’eM MOBITPsS B 000X KaMepax MiJl 4ac aKyMYJIIOBaHHS
00’eMy pO3UMHY B TakTl BCMOKTYBaHHS PO3YMHOHACOCOM TIIOBHHEH 3a0e3medyBaTH
HEOOX1THUM PIBEHB CTYMEHS MyJIbCcAIlli TUCKY MOadl PO3YHHY.

B po0oTi po3mIsHYTO TiAPONPUBOAHUNA OJHOMOPIIHEBUNA PO3UMHOHACOC 3
BUKOPUCTaHHSIM HOBOIO KOMOIHOBAHOIO KOMIIEHCATOpa Iyibcalili TUCKY 3 HEOOXITHUM
IPUBEJECHUM 00’ €MOM.

Po3unHoHacoc 13 KOMOIHOBaHMM KOMIIEHCAaTOPOM MyNbCalliii TUCKY Mae poOouunit
IWIIHAP 3 MOPIIHEM PO3TAIlOBAaHUM I'OPU30HTAJIBHO Ta 30BHILIHA (popma sikoro ooBapeHa
T'YMOIO 1 IIITOKOM; MPWBOJI MOPIIHS B T1PaBIiYHOTO MPUBOMAY, KU Ma€ T1APOLMIIHAD,
30JIOTHUKOBUM pO3MOAUIBHUK Ta KpaH BMHUKAaHHSA PETYIIOBaHHS I[OJa4l TiApaBIidyHOL
PIIMHU; BCMOKTYBaJbHY KaMmMepy, B SKiM 3akpiljieHa crieniajbHa (QacoHHOi (QopMu
BCTaBKa; BCMOKTYBAJIbHUI 1 HarHITAIbHUI MaTpyOKH 31 BCMOKTYBaJIbHUM 1 HarHITaJbHUM
KyJbOBUMH KJIalaHaAMM, HarHiTagbHy Kamepy. KomOiHOBaHMII KOMIIEHCATOp Mynbcallii
TUCKY MWIHAPUYHOI (GOPMH Ma€ BUIbHY 1 3aMKHEHY Kamepy 31 CTUCHYTHUM MOBITpPSIM.
3aMKHEHa Kamepa MpencTaBiiie coOOK IMHEBMOOAJIOH BaHTAXXHOTO AaBTOMOOUISA, sKa
noegHaHa 31 (QuaHneM komreHcatopa. Kopryc MITOKOBOI MNOpPOKHUHU OCHAIIEHO
KaHAJIbBHUMHU NaTpyOKaMu, 3a TOMOMOIOI0 SIKUX B11I0YBAa€ThCS IHTEHCHUBHE NMPOMHUBAHHS Ta
OXOJIO/PKCHHSI 30BHINIHBOI TOBEPXHI TUTYHXKEpa Ta CTIKAHHSA JTUCIEPCHOTO al0pasuBy Y
CreIiajgbHl KapMaHu, sIKi 3HaXOAThCS Y HIDKHIN YaCTHUHI IITOKOBOT TOPOXKHUHH.

[IpencraBiieHO TEOPETUYHI 3aJI€KHOCTI JJI1 BU3HAUYEHHS TUCKY PO3YMHY JAJI TAKTIB

BCMOKTYBaHHsA p,., Ta HarHiTaHHi p,,. 3 YPaxyBaHHAM XOLy IOpPIIHA [UIi yMOB

o<t<t t,,. St<t IpU JOCIIIKEHHI KOMOIHOBAHOI'O KOMIIEHCATOpa ITIyJbCalil

HGZ; 6CM
THUCKY, 1110 TPOIIOHYIOTHCS.
3 METOI0 3HWKEHHS PIBHS IMyJbCAlllil Ta MIABUUIEHHS pecypcy poOOTH TEPTHOBUX
MOBEPXOHb JeTaleil MUIIHAPO-TIOPIIHEBOT TPYMU 3a PAXyHOK YCYHEHHs TMOMEPEYHHX
3yCWJIb BCTAHOBJICHO T1APOIMITIHAP Ha OJHIHN BiCi 3 MOPIIHEM Ta KU 3M1MCHIOE 3BOPOTHO-
MOCTYMaJIbHI PYXH 32 PaXyHOK T1IpaBIIYHOrO MPUBOIA.
BcranoBneHo reoMeTpuyHi po3Mipd BCMOKTYBAJIBHOTO Ta HATHITAJBHOTO BY3JIB:

niameTpu Kyibok kiamaHiB D =50 mwm i1 giametp cigen krananiB d =40 mw. [Ipu mpomy,

JOBENICHO, 1110 MiHIMAJbHUN PIBEHb CTYNEHS MyJbCalllil MOoAa4Yl PO3YMHY CIOCTEPIraeThes



IIpY BUCOTI MIHOMY KyJIbKH KjaraHa Haj cimioMm h=15 mwm.

JlocmimkeHo poOOTy pO3YMHOHACOCAa 3 KOMOIHOBAaHMM KOMIICHCATOPOM ITyJIbCAIlil
THUCKY.

TeopeTnyHO AOCTIHKEHO 3aKOH PyXy poOOUYOro opraHa Ta HOoro BIJIUB Ha:

— 3MiHYy 00’ €My PO34MHY KOMOIHOBAaHOTO KOMIIEHCATOPA;

— TUCK TMO/Ia41l pO3YUHY;

— CTYIIIHB MyJbCallil TUCKY PO3UHHY;

— CIIpaIfOBaHHS KJIalaHiB;

BusHaueHo cTyreHi mysabcaliii TACKY pO34MHY MpHU PI3HUX THCKAX Mojadl Ta pi3HUX
MPUBEACHUX 00’ €Max KOMOIHOBAaHOTO KOMIIEHCATOPa.

JloBeneHo, 10 aKKyMYJIIOKo4a [l KOMIIEHCATOpa, 3aJ€KUTh BiJl HOT0 KOHCTPYKIIII.
['a3 (moBiTpsi) BUIBHOI KaMepu KOMIIEHCATOpa, SIKE 3HAXOAUThCS B KOHTAaKTI 3
MepeKauyBaHUM PO3YMHOM, BIJIHOCHO IIBUJIKO BHUIAISETHCS, a TAKOXK HACHUYETHCA Y
PO3YMHI BHACJIJIOK YOTO 3MEHIIYETHCS aKKyMYJIOIOUUN 00’€M Ta €PEeKTUBHICTH poOOTH
TAaKOTO0 KOMIIEHCATOpa 3HWKYEThCS. [IpoBeneHO MOCHITKEHHS 3 BU3HAYCHHS B1IIHOCHOTO
CTUCHEHHS ITHEBMOOAJIOHY, SIK CKJIaJJOBOIO €JIEMEHTY 3aKHEHOi KaMepu KOMOIHOBAHOIO
KOMIIEHCaropa. BHW3HAaueHHO BIJHOCHE HACHUYEHHS TMOBITPSIM BUIBHOI  KaMmepu
KOMITEHCATOpA.

Po3kputo MexaHI3M akKyMysrowo4oi ii 3aMKHEHOi kamepu (MHEeBMoOalioHa) Ha
cTabumi3amiio TUCKY MOAayl PO3UYMHHOI CyMIillll Ta BCTAHOBJICHO KUIBKICHI TMOKA3HUKU
BIUIMBY THCKY, TiJ SKAM 3IIHCHIOEThCA Togada po3umHiB, Ha 00’emuuii  KKJI
po3unHOHacoca. 3ajeXHO Bia (PaKTOpiB BIJIMBY BCTAHOBJIEHO 3aJI€KHICTh Ta BU3HAYEHO
00’emuuit KKJ[ po3unHonacoca.

Bu3HaueHO BUTpaTH MOTYKHOCTI PO3YMHOHACOCA, 338 LUKIY HOro poOOTH 3aJI€KHO
B1J1 (pakTOPIB, 110 BILTMBaIOTH Ha 3aranbHuid KK/

3a pe3ynapraraMu €KCIIepUMEHTAIbHUX JOCTIKEHb BHUJIHO, 11O CTYNEHI IMyJbcalii
THUCKY Y TiJIPONPUBOIHOTO PO3YMHOHACOCA 3 KOMOIHOBAaHWM KOMIIEHCATOPOM ITyJIbCarlil
TUCKY MEHII IO BIJHOIICHHIO JO CTYMEHIB MyJbcallii TUCKY Yy pO3YMHOHAcCOCA 3
KOMOIHOBaHUM KOMTIEHCATOPOM 301IbIIeHOT0 00’ eMy BiamoBigHO: Ha 1,5% mpu 11,=8 cm

3% npu II,=10 cm Ta Ha 4% npu I1;=12 cM. Po30iKHICTh pe3ysbTaTiB TEOPETUYHUX Ta



EKCIIEpPUMEHTATILHUX JTOCIIKeHb He TiepeBuIrye 3%.

Pesynpraté  mOCHiKeHb BIUIMBY NPUUHATUX (PAKTOPIB MOKa3yloTh, IO BCl
MOKa3HUKH Kpalle y TiIpONpHUBOJHOTO PO3YMHOHACOCA 3 KOMOIHOBAaHMM KOMIIEHCATOPOM
mynbcallii TUCKY, a came IpoayKTuBHicTh, 00’ emuuit KKJI, piBens mynbcariii TUCKY, 17

SIKOTO OfIepsKaHi Iiala30Hd pallioHaNIbHUX TeXHONoriuHux mapamerpis: 7/ =9,5...10,5

cM; p=10..15 Mlla; V

3. o)
KOMN =47...65 1M, ,8:37,5...52,5 .
Ha ocHOBi TpbOX(aKTOPHOTO EKCIEPHMEHTY MaKCHMalbHOTO 3HaueHHS 82%

06’ emauit KK/I riaponpuBoiHOTO pO3YMHOHACOCA JIOCAT MPH MepeKadyyBaHH1 Oy/I1BEIIbHUX

po3uuHiB pyxomicTio /78 cM 3i CIeLiagbHOI0 BCTaBKOK i KyToM Haxuny =45y

BCMOKTYBaJIbHIN KaMepl Ta MIANPYKUHEHUM HarHiTaIbHUM KJIAMaHOM. 33 PaxXyHOK TaKHX
KOHCTPYKTUBHUX pilieHb 3HaueHHs 00’eMHoro KKJI riaponpuBogHOro po3uymHOHAcoca
MpH nepekadyBaHH1 po3uuny /=8 cm 3pocte 10 5-7%.

AHai3 eKCrepuMEeHTaIbHUX Ta PO3PAaXyHKOBUX PE3YNbTaTIB TOCTIIKEHb CBIIYHUTH
opo Te, L0 BUTpara MOTY)KHOCTI TiIPONPHUBOAHOIO PO3UMHOHACOCA 3 KOMOIHOBaHUM
KOMIIEHCAaTOpOM MyJbcallii TUCKY MeHle Ha 21% 1mo BIIHOIIEHHIO /10 PO3YMHOHACcCOCa 3
KOMOIHOBaHUM KOMIIEHCATOPOM 30UIBIIEHOr0 00’ €MY.

Xapaktep 3MiHU Koe(illieHTa >KOpCTKOCTI mHeBMoOanoHa miaBicku Opel Vivaro,
Mae caMme He JIIHIWHY 3aJIeKHICTh, a 3MiHY MapaOoliuHy 3aJICKHICTh BKA3aHOTO MapameTpy.

ExcriepumenTanbH1 TOCTIHKEHHS BKa3yIOTh Ha Te, 10 KOe(IIE€HT )KOPCTKOCTI, JJIs
3aMKHEHO1 Kamepu (ITHEBMOOaIOHA) TIPH BIAMOBIAHUX MMapaMeTpax THCKIB HA MaHOMETP1
JOMKpATy Ma€ 3MIHY Y JOBUIbHIN (popMi JJi BCIX THUCKIB Y THEBMOOAJIOHI, HE OMUCYIOUU
MaTeMaTH4HI 3aKOHU (JTIHIAHWN, TinepOoMiyHui, apudMEeTUYHy YH TEOMETPUUHY
nporpecii).

Takox mporiec 3aTyxaHHs KOJMBaHb Y 3aMKHEHIM Kamepi (THEBMOOAJIOH1) 32 MK
po0OoTH pO3YMHOHAcOCa BiAOYBAa€THCS Y BCbOMY Jiana30Hi TUCKY IT1IKAYKH.

JlocnikeHo, 1110 HaCUYEHHsS MOBITPSAM PO3UMHY y BUIBHIA Kamepi BiJIOYBa€eThCA.
[IpuyoMy HacuueHHS MOBITPSIM TUM OUIBIIIE, YUM HUKYA PyXOMICTh PO3UYMHY Ta OUTBIINN
fioro o0eM. lle MOSCHIOETHCS MEHIIUM BMICTOM BOAM Yy PO3YHHI i OUTBIIAM BMICTOM

MIKPOCKOIIIYHUX TMOPOKHUH. TakoX CYTT€BUI BIUIMB HA I1HTEHCUBHICTh HACHYEHHS



MOBITPSIM 3IIHCHIOE TUIONIA KOHTAaKTy 00’€éMy TMOBITpS 3 00’€MOM pO34YMHY 1 II€
00YMOBIIEHO KOHCTPYKIII€I0 KOMIIEHCATOPA.

Takoxx 1OCHIIKEHHO, 1110 B MPOLIEC] eKCIUTyaTalii 3 MarepiajloM 3aMKHEHOI KaMepu
BiOyBaeTbcst u@y3iiHA TPOHUKHICTE BOJHOTO CEPENOBHINA, Yepe3 KOHTAKT 3
abpa3MBHMUM 1 YACTKOBO KMCIIOTHUM CEPENOBUILEM IT1]] THCKOM, a TAKOX IT1]] BIUTUBOM.

B 3aranpHOMY pO3DISHYTHHM TIAPONPUBOIHUN PO3YMHOHACOC 3 KOMOIHOBaHUM
KOMIIEHCATOPOM myJIbcarii TUCKY MOKa3aB cebe BHCOKOC()EKTHUBHUM,
KOHKYPEHTHO3JaTHUM, HAIIHUM arperaroM s NepeKadyyBaHHS PO3YMHHUX CyMilled
PI3HOT pyXOMOCTI.

KuirouoBi cioBa: rigponpuBOIHUNA OJHONOPIIHEBUNA PO3UMHOHACOC, KOMOIHOBAHMIA
KOMIIEHCATOp MyJIbCallil TUCKY, HacOC, KOMOIHOBaHMI KOMIIEHCATOP 301IBIIEHOTO 00’ €My,
NpoAyKTUBHICT, 00’emHMil KKJI, MOTYyXHICTb, CTYIIHb NyJbCallli THCKY, PYyXOMICTb

PO34MHY, THCK, II0J]aua, Hanpy>KeHHsI, 1edopmartisi, OHOPITHICTH CYMIIIIi.

Cnucok nyouaikanii 3100yBaya Muxaiiuka B.I'.
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ABSTRACT

Mykhaylik V.G. Substantiation of the parameters of the working processes of a
hydraulically driven single-piston mortar pump with a combined pressure pulsation

compensator. — Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Ph.D. in specialty 133 — Industrial Mechanical
Engineering — Yuriy Kondratyuk Poltava Polytechnic National University, 2026.

The dissertation 1s aimed at solving scientific and applied problems that allow
increasing the efficiency of a hydraulically driven single-acting mortar pump with a
pressure pulsation compensator to reduce the degree of pulsation of the mortar supply
pressure through pipelines.

An analysis of the designs and operation of modern samples of mortar pumps, both
foreign and domestic, was carried out, which indicated the need to create reliable, highly
efficient machines that would ensure stable uniform pumping of construction mortars of
different mobility through pipelines at minimal levels of degrees of supply pressure pulsations.

Solving the problems of regulating the supply level at the command of the plasterer
and reducing the level of supply pressure pulsations is possible when using single-acting
piston mortar pumps that must be equipped with a combined closed-type compensator.

Therefore, it is necessary to create a mortar pump with a piston drive from an adjustable
hydraulic drive and a working chamber that will have a minimum "harmful" volume.

Reducing the level of supply pressure pulsations to a moderate level in a single-
piston mortar pump can be ensured by using a combined air compensator, with two
chambers: a free one, in which the air volume is in direct contact with the mortar mixture,
and the second one from a closed container with compressed air above atmospheric level.

The total reduced volume of air in both chambers during the accumulation of the
solution volume in the suction stroke by the mortar pump must provide the required level
of the degree of pulsations of the solution supply pressure.

The work considers a hydraulically driven single-piston mortar pump using a new
combined pressure pulsation compensator with the required reduced volume.

The mortar pump with a combined pressure pulsation compensator has a working



cylinder with a horizontally located piston and the external shape of which is boiled with
rubber and a rod; the piston drive is from a hydraulic drive, which has a hydraulic
cylinder, a spool valve and a valve for switching on the hydraulic fluid supply; a suction
chamber in which a special shaped insert is fixed; suction and discharge pipes with suction
and discharge ball valves, a discharge chamber. The combined pressure pulsation
compensator of cylindrical shape has a free and closed chamber with compressed air. The
closed chamber is a pneumatic cylinder of a truck, which is connected to the compensator
flange. The body of the rod cavity is equipped with channel nozzles, with the help of
which intensive washing and cooling of the outer surface of the plunger and the drainage
of dispersed abrasive into special pockets located in the lower part of the rod cavity occur.
Theoretical dependencies are presented for determining the solution pressure for the

suction p,., and discharge p,,. cycles taking into account the piston stroke for the

t,,..<t<t

conditions 0<t<t ae U<t

o s when studying the proposed combined pressure

pulsation compensator.

In order to reduce the level of pulsations and increase the service life of the friction
surfaces of the parts of the cylinder-piston group by eliminating transverse forces, a
hydraulic cylinder is installed on the same axis as the piston and performs reciprocating
movements due to a hydraulic drive.

The geometric dimensions of the suction and discharge units have been established:
diameters of the valve balls D =50 mm and diameters of the valve seats d =40 mm. At
the same time, it has been proven that the minimum level of the degree of pulsations of the
solution supply is observed at a height of the valve ball above the seat of h=15 mm.

The operation of a mortar pump with a combined pressure pulsation compensator
has been studied.

The law of motion of the working body and its influence on:

— change in the volume of the solution of the combined compensator;

— solution supply pressure;

— degree of solution pressure pulsation;

— valve operation has been theoretically studied;

The degrees of solution pressure pulsations have been determined at different supply



pressures and different reduced volumes of the combined compensator.

It has been proven that the accumulating effect of the compensator depends on its
design. The gas (air) of the free chamber of the compensator, which is in contact with the
pumped solution, is relatively quickly removed, and is also saturated in the solution, as a
result of which the accumulating volume decreases and the efficiency of such a compensator
decreases. A study has been conducted to determine the relative compression of the
pneumatic cylinder, as a component of the closed chamber of the combined compensator.
The relative air saturation of the free chamber of the compensator has been determined.

The mechanism of the accumulating action of a closed chamber (pneumoballoon) on
the stabilization of the supply pressure of the mortar mixture is revealed and quantitative
indicators of the influence of the pressure under which the solutions are supplied on the
volumetric efficiency of the mortar pump are established. Depending on the influencing
factors, a dependence is established and the volumetric efficiency of the mortar pump is
determined. The power consumption of the mortar pump during its operation cycle is
determined depending on the factors affecting the overall efficiency.

According to the results of experimental studies, it is clear that the degrees of
pressure pulsations in a hydraulically driven mortar pump with a combined pressure
pulsation compensator are smaller in relation to the degrees of pressure pulsations in a
mortar pump with a combined compensator of increased volume, respectively: by 1.5% at
P=8 cm, 3% at P,=10 cm and by 4% at P;=12 cm. The discrepancy between the results of
theoretical and experimental studies does not exceed 3%.

The results of studies of the influence of the adopted factors show that all indicators
are better in a hydraulically driven mortar pump with a combined pressure pulsation
compensator, namely productivity, volumetric efficiency, pressure pulsation level, for

which the ranges of rational technological parameters were obtained: P =29,5...10,5 cwm;
p=10...1,5 MIla; Vygm, =47...65 1v’; B=375..52,5°.

Based on a three-factor experiment, the maximum volumetric efficiency of a
hydraulically driven mortar pump of 82% was achieved when pumping mortars with a mobility

of P =8 cm with a special insert at an angle of inclination in the suction chamber and £ =45°a

spring-loaded discharge valve. Due to such design solutions, the volumetric efficiency of a



hydraulically driven mortar pump when pumping mortar P = 8 cm will increase to 5-7%.

Analysis of experimental and calculated research results shows that the power
consumption of a hydraulically driven mortar pump with a combined pressure pulsation
compensator is 21% less than that of a mortar pump with a combined compensator of
increased volume.

The nature of the change in the stiffness coefficient of the Opel Vivaro suspension air
spring has not a linear dependence, but a parabolic dependence of the specified parameter.

Experimental studies indicate that the stiffness coefficient for a closed chamber
(pneumoballoon) at the corresponding pressure parameters on the jack manometer has a
change in an arbitrary form for all pressures in the pneumatic cylinder, without describing
mathematical laws (linear, hyperbolic, arithmetic or geometric progression).

Also, the process of damping oscillations in a closed chamber (pneumoballoon) during
the operation cycle of the mortar pump occurs in the entire range of pumping pressure.

It has been studied that the air saturation of the solution in a free chamber occurs.
Moreover, the air saturation is greater, the lower the mobility of the solution and the larger
its volume. This is explained by the lower water content in the solution and the higher the
content of microscopic cavities. Also, the area of contact of the air volume with the
volume of the solution has a significant impact on the intensity of air saturation, and this is
due to the design of the compensator.

It has also been investigated that during operation with the material of a closed
chamber, diffusion permeability of the aqueous medium occurs due to contact with an
abrasive and partially acidic medium under pressure, as well as under the influence of. In
general, the considered hydraulically driven mortar pump with a combined pressure
pulsation compensator has proven to be a highly efficient, competitive, reliable unit for
pumping mortar mixtures of various mobility.

Keywords: hydraulically driven single-piston mortar pump, combined pressure
pulsation compensator, combined increased volume compensator, productivity, volumetric

efficiency, power, degree of pressure pulsation, mortar mobility.



