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Anortanis. Ha ocHOBiI aHami3y cy4acHOro CTaHy
pO3poOJIeHHS Ta BUPOOHUIITBA PETYIHOBAHUX aKCialIbHUX

POTOpPHOIIOPITHEBUX ~ HACOCIB  3’SICOBAaHO  OCHOBHI
TEHIEHLIT PO3BUTKY JIAHOT'O HAIpsIMy
riZpoMamHOOYIOyBaHHSI. BusgBIEHO  3alliKaBIEHICTbH

CIOXKMBAUiB JI0 PO3MIMPEHHS TEMIIEPATYPHOTO Aiala30Hy
poOoTH maHWX HAcOCiB B OiK IMiJBUIICHHSI MaKCHMAaIbHUX
TemIepaTyp. MeTojlaMi MaTeMaTU4yHOTO MOJICIIOBaHHS
MPOBEJCHO JOCIHI/PKEHHSI CTATUYHUX XapaKTEPHUCTHK, SIKi
€ OJHMM 3 OCHOBHHMX NOKa3HHKIB SIKOCTI TEXHIYHHX
XapaKTepUCTUK peryJaboBaHUX aKciallbHUX
poTopHomnopiiHeBux —HacociB. Ilokazano, 1w mpu
YCTaHOBJIICHHMX HOpPMax TOYHOCTI Ha JeTall CHCTeMH
KEepyBaHHS I0Jader0 Hacoca IpH 3HAUYEHHSX THCKY Ha
BUXOAI Hacoca, ONW3BKAX JO HOMIHABHUX, IIPH
MiABWINCHHI ~ TeMIeparypu  poOo4oi  pimuHH i
BiJIMIOBITHOTO 3HI)KEHHS 11 B’SI3KOCTI BHUTpaTH po0OoU0i
pIAMHM Ha BHUTIKAHHA CYTTEBO 30LUIBIOIYIOTHCSA, IO
MpU3BOANTE 10 3HIKEeHHA 00’ emHOoro KKJI, ocobmmBo y
Hacocax  MajMxX  THUHOpo3MipiB.  PekomeHnmoBaHO
MPOBEJIEHHST 3aXOJiB MO cTabimizamii 3a30piB B mMapax
30JIOTHUKIB Ta TAPONMITIHAPA KEPYBaHHS.

KarouoBi cioBa:  perynboBaHHHM — aKciadbHHI
POTOPHOINOPIIHEBUH HACOC, CTATHYHI XapaKTCPUCTHUKH,
00’€eMHI BTpaTH, TeMIiepaTypa podo4oi piiuHH, B’ I3KICTb.

IHocTanoBka npodjaeMn

v 3B’S3KY i3 AKTUBHUM PO3BUTKOM
arpoONpOMUCIIOBOTO  KOMIUIEKCY ~ YKpaiHM  IOCTae
HEOOXIIHICTh MiJABUIEHHS TEXHOJOTIYHOCTI, SIKOCTI Ta
HaIIHHOCTI CITECHKOTOCIIONAPCHKAX MOOLTHHUX MAIIIKH.

AHAaJIi3 0CTaHHIX JOCTiIKEeHb

Jlo TONOBHHX HampsIMIB PO3BUTKY KOHCTPYKIIN
CaMOXIiTHUX MaluH CLTBCHKOTOCTIOIAPCHKOTO
MPU3HAYCHHS HAJICKHUTh MiJABHUIICHHS PiBHs riapodikarii
NpUBOIB poOouMx opraHiB. BpaxoByrounm cyuacHi
TEHJCHI] MIOAO WiABHIICHHA TIOTY)XHOCTi, POOOYHX
MIBUIKOCTEM, MaKCHUMAJIbHUX THCKIB, €KOHOMIYHOI Ta
EHepreTHIHol e(PeKTUBHOCTI IUX CUCTEM HEOOXiTHUM €
BHUKOPHUCTAHHS HOBITHIX 3pa3KiB T1iIPONPUBOIIB, TAKUX K
LUDV Tta LS-rigpocucremu [1, 2].

BukopucTaHHS riApONpUBOAIB JAHOTO THITY BUMArae
BUKOPDHUCTAaHHsI  TiIpaBIiyHOrO  OONagHaHHs,  sIKe
3abe3neuye momady poOouol pIAMHHM OO IIPHUBOJIIB
poOOYMX OpraHiB BiIMOBITHO 10 iX MOTPeO, SKi MOXYTh
CYTTEBO BiAPI3HATHUCS [0 BUTPATi, THCKY, IO BiANOBigae
X QyHKIIOHATbHOMY MpU3HaUeHH!o [2]. B nanux ymoBax
HalOIIpIIOTO BIPOBA/KCHHA HaOyBae 3acTOCYBAaHHS
peryJIbOBaHMX aKCiaJbHUX POTOPHOIOPIIHEBHX HACOCIB,
SIKI MalOTh BUIIWI piBeHb HOMIHAJIBHOTO THUCKY, 3HAUHUH
Jliara3oH peryJroBaHHS Iojadi poOoYoi piaWHH, IO B
3HAYHO OUIBINII CTENEHi 3a0BOJBHSE MOTPEOH CydacHUX
CUTBCHKOTOCTIOIAPCHKHUX MAIIWH, HiX 1HIII THITA HACOCIB,

K1 3BUYAHHO BHKOPHUCTOBYIOTHCS B CKIIaji
TiApOTPUBOIIB pobounx oprasiB MOOUTEHUX
TEXHOJIOTIYHUX MaluH [3-5].

SkxicHa Ta  Oe3BigMOBHa  poboTa  CHCTEM

TiAPOTIPUBOMIB  CaMOXiJHUX MAIIMH 3aJeXKUTh  BiJl
pi3HOMaHITHHX ()aKTOPiB, BEIMKOTO 3HAYCHHS B IIHOMY
CEHCI Ma€ JIOTPUMAaHHS NMPaBWJI Ta peKOMEHAALIHN M0a0 1X
ekcrutyartanii. BapTo  3a3HaumTH, 10  CaMOXIiJHI
CUIBCHKOTOCIIONIAPCHKI  MAIlMHU  XapaKTEePH3YIOThCS
B2)XKMMH YMOBAaMHU €KCIUTyaTallii, sSIK HacliJOK, Ba)KKHUX
PEXUMIB POOOTH 3a3HAIOTH i CHCTEMH TiJPONPUBOIIB. Y
YHCJIi YMHHHKIB, L0 XapaKTepU3ylOTh BaXKi YMOBHU
poboTn  cuCTeM  TiIpPONPUBONIB €  TemIeparypa
OTOYYIOUOTO CEpeAOBHUINA, [0 MOXE NPU3BOAUTH [0
3HAYHOTO TEeperpiBy pobodoi pimuHH, TeMmepaTypa sSKoi
Moxke migBumyBatuck g0 100 °C. Ilpupomapo 1€
MIPU3BOANTE /O 3MEHIICHHS ii B’S3KOCTi, II0O B CBOIO
Yepry CyTTEBO BIUIMBAE Ha SAKICTh POOOTH TiIPaBIIYHHUX
cucteM [7, 8].

YMmoBamu siKicHOT poOOTH €EeMEHTIB T'iIPOIPHUBOJIIB
BUMaraeThcs 3abesneyenns [1]:

- PEKOMEHIOBAHOTO  Jliala3oHy poOodYoro THCKY
(3HaYeHb MIHIMAIFHOTO Ta MaKCHMAIBHOTO THCKIB Ha
BXOml 1 BHXOZI Hacoca BIAIIOBIZHO, HOMIHAJIBHOIO 1
MaKCHMAallbHOTO THCKIB 3 BpaxXyBaHHAM JOIYCTUMOL
TPUBAJIOCTI, MIBUIKOCTI 3MiHU THCKY);

- TOTpUMaHHS PEKOMCHJAI MI0J0 BHOOPY THILY
pobouoi pinuHwm, 1 YUCTOTH Ta 00’ €MY;

- IOIYCTUMHX OCHOBHX 1 pajliaIbHUX HAaBAaHTAXEHb
HAa TPUBOAHMH Bajd TiApPOMAIINH, HOMIHATBHUX 1
MaKCHMAaJIbHIX 3HAUY€Hb YaCTOTH HOro 00epTaHHS;

- TOTTYCTUMOTO Jianma30Hy 3MiHH B’SI3KOCTI poOodoi
piawHmM;
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- 3a1aHOTO BUMOTaMH  JIO0  SIKOCTI  poOOTH
TiAponprBOAa B CKJIAJMiI TEXHOJIOTIYHOI MAITUHHU PIiBHS
CTaTUYHHUX 1 TUHAMIYHUX XapaKTEPHUCTHUK.

TexHIYHUMH yMOBaMH Ha perylIbOBaHI aKcCiallbHi
POTOPHOIIOPIIHEBI HacocH mependadyeHo, IO CTaTHYHI
XapaKTepUCTHKH 3aJIe)KHOCTI IMOJadi Hacoca Bif 3MiHH
THCKY Ha HOro BHXOJI HE TOBHHHI BiIXWJISATHCSA BiJ
ycTaHOBIeHOTO 3HaueHHs Ha +4 % [1]. Ilpu HasBHOCTI
TEHJACHLIN A0 MiABUINEHHS pPIBHS MaKCUMaJbHUX
TeMmepaTyp po0Oodoi pIiIMHE BUHHKAE HEOOXIIHICTh
OLIIHKM BIUIMBY MaKCHMAJIbHHX TEMIlepaTyp Ha SKIiCTh
CTaTUYHHUX XapaKTEPUCTUK PEryJIbOBAHUX aKCialbHUX
POTOPHOIIOPIITHEBUX HACOCIB.

Meta mocHimKeHHS TONATaE y  pO3pOOJICHHI
METOIMKH PO3PAaXyHKY CTaTHYHUX XapaKTEPUCTHK i3
BpaxyBaHHSAM BIUIMBY TEMIIEpaTypu poOOYOi piouHH Ha
poboty PETYIIbOBAHOTO aKCiaJbHOTO
POTOPHOIIOPIIHEBOTO HAacoca Ta OLIHKH BIUIMBY HOTO
rapameTpiB Ha MOKa3HHUKHU IX SIKOCTI.

SxicTb pobotu TipaBIivYHAX IIPUBO/IIB
PI3HOMAHITHOTO TPH3HAYEHHS CYTTEBO 3aJICKUTh BiX
XapaKTEepUCTUK pPOO0YOi piAMHH, B TOMY YHCII BiJ
IHAGKCY  B’A3KOCTi. 3HW)KEHHS B’A3KOCTI  HIDKYE
pamioHambHOI  3YMOBIIOE  30UTBIICHHS BHUTOKIB Ta
NOTIPIICHHS MACTHJIBHUX BJIACTUBOCTEH, 3MEHILCHHS
06’emuoro ta mexaniuynoro KKJI [1, 7, 8].

Bubip B’A3KOCTI piIMHM 3aJI€XKUTH BiJl THIy Hacoca
Ta pobOYOTo TUCKY rigponpusoia [6]. Haitoinbim vy Timsi
0 3MIHM B’S3KOCTI IIECTEPEHHI Ta IUIACTHUHYATI
rizpomamHu. J[IsS MIECTEpeHHUX MAaIIUH Ma€e Micle
oOMexeHHsT MiHIMaJbHUX 3HA4eHb B’ A3KOCTI poOOYOi
piawHH, MO CyTTEBO 3MEHITyIOTh 00 emumin KK]I mpwu
B’SI3KOCTI piguHu MeHine Hix 15 ¢cCm [7].

ITopirHeBi HacocH CTabUTLHO MPAIIOIOTH HA pOOOIHX
pimmHax 3 Ay)Xke MaJiol0 B’A3KICTIO, SKa BiOMOBigae
eMYJIbCISIM, 1[0  3aCTOCOBYIOTBCSI B  TiAPaBIIYHHUX
kpimnenHsx. Li Hacocu matots HanOimbmmid KK/ i mpu
po0OTi Ha piMHAX 3 BEIHMKOIO B’SI3KICTIO. 3 MiIBUIICHHSIM
THCKY ONTHMYM B’S3KOCTI 3MIlIyeThcs B OiK OULIBII
BUCOKHMX BEJIMYHH.

B uinomy s 06’€MHUX TiIpONPHUBO/IIB MiHIMalIbHE
MIPUITyCTUME 3HAYCHHS B’SA3KOCTI CTaHOBHTH 5-15 cCm,
ontumManeHe — 12-60 ¢cCm 1 MakcumanbHe — HE OinbIie
1600-2000 ¢Cm. Crnig miaKpecIuTH, MO0 B OCTaHHI POKH
Ha  3aXiHOEBPONEHCHKOMY  pPHHKY 3 SIBISIOTHCS
TiIPOMAIIHHY, IO 3[aTHI MPamioBaTH HPH MiJBHUIIEHUX
3HAYCHHAX TeMmeparypu pobouoi piamau (mo 100-
135 °C).Taki pe3ynbTaTd € YHIKaJbHUMH 1 OTpHUMaHi B
pe3yibTaTi  BENMKOro  00CSAry — TEOpPETHYHHX  Ta
MpaKTHYHKX JocifiB [8].

AHaJli3 Cy4yacHOTO CTaHy BHUpPOOHHIITBA HACOCHOTO
o0najiHaHHs, cepe]] SIKOT0 HaMOUIbII 3HAYHI TEMIIH POCTY
HaJlekaTh BUPOOHHULITBY POTOPHOIIOPIITHEBUX
TiIpOMAIIMH, CBIiYATH TIPO HEOOXITHICTH PO3BUTKY
MOJATBIINX HAYKOBUX JMOCITIUKEHb, CHPSMOBaHHX Ha
YIOCKOHAJIEGHHS IX TEXHIYHMX XapaKTepUCTHK, B TOMY
YHCIII IUIIXOM PO3IIMPEHHS TEMIIEPaTypHOro Jiarna3oHa
ix pobotu.

B  Hacocax  BupoOHummrBa  Rexroth  Bosch
(HimMewyunHa) onTUMansHUH poOOYMA Iiama3oH B’SI3KOCTI
pobouoi pimuau craHoBuUTH 13-36 cCm. MiHimanbHe
JIOTTYCTUME 3HAYEHHS B’S3KOCTI JUIsl TPUBAIOI POOOTH —
10 cCm, wmakcumamsHe — 400cCm [3]. 3a

pEeKOMEHaIliIMH BUPOOHHWKA BHOIP TiIpaBIivyHOI PiAMHA
MTOBUHEH TPOBOJWUTHCS TaKMM YWHOM, MO0 B Jiara3oHi
poboYNX TeMmMmepaTyp BeIWYMHA B’S3KOCTI  PiIUHH
nepe0yBaia B ONTUMAIFHOMY Iiara3oHi.

B nacocax Series 45 suxonanns L, K, J, F, E dipmu
Danfoss ([anis) mependaueHo MakCHUMalbHY JOITYCTHMY

TpuBany Temneparypy pobotn 82 °C, MiHIManbHy
Temrepatypy Juii  nporpiBy -40°C, a  Takox
KOpOTKOYacHe 3HaueHHs Temmeparypu B 104 °C.

3HaueHHs B’s3K0CTi po0OOYOl DIMHM MOXXE CTAHOBUTH
6,4 cCm mnpu KOpPOTKOYACHii poOOTI, a MiHIMaJIbHE
JIOMyCTUME 3HAYCHHS B’SI3KOCTI MOXe cTaHOBUTH 9 cCm
IUIsL TpHBanoi pobOTH HacocHoro arperara. s HacociB
BUKOHaHHA K2 mepenbaueHi MmigBUINEHI 3HAYCHHS
TemnepaTypHoro niamasony pob6otu (-40 °C -  mna
mporpiey, 104°C - wMakcuMmampHa  JOITyCTUMa
Temneparypa poboru, 115°C -  mMakcumanbHa
KOPOTKOYacHa TeMIlepaTypa) 3a paxyHOK Kpallux
BJIACTHBOCTEH MaTepiany MOXUIOro aucka [4].

TexHiYHUMH peKOMEHJAIsIMUA JUJIs HacociB (ipMu
Parker Hannifin (CHIA) BCTaHOBIICHO, 1[0 HOpMajbHA
poboua B’si3kicTh cTaHOBUTH 16-100 cCm, onTuManbHuit
miamazon B’s3kocti — 20-40 cCm  [5]. BupoGuuk
PEKOMEHIy€ NPHAIIMTH OCOOJMBY YBary NpaBHIBHOMY
BUOOpPY 3HAYCHHS B’S3KOCTI 1 ONTHMAIBHOTO B’S3KiCHO-
TEMIIEPATYPHOTO 1HIEKCY MO TAKUM KpHUTepism [6]:

- IpUHIOUN il TiOpaBIIYHUX HACOCIB 1 MOTOPIB
TiAPOCUCTEMHU;

- HOMIHaJbHI 3HAYCHHS
THCKY 1 TeMIiepaTypH;

- TeMIIepaTypa HaBKOJIHIIIHHOTO CEPEIOBHINa;

- TOBXXWHA TPYOOIIPOBOTY.

i JomycTuMi [iama3oHU

Mera pociigKeHb

TakuM 4YMHOM, Cy4YacHWH CTaH JOCIIJUKEHb Ta
BUPOOHHUIITBA CBIIYUTH MPO BHPAKEHI  TCHICHIIIT
MOJAJBLIOT0 PO3LIMPEHHS] TEMIIEPaTYpHOro Jiana3oHa,
mo nependavae TaKoXK 30UIBIIEHHS TPUBAJIOCTI POOOTH
Npy MIIBUIIEHUX Temreparypax. B 3B’s3ky 13 1uM
3aJMIIAIOTECA aKTyalbHI JOCHIIKEHHS TiApOMAIlnH, B
TOMY dYHCIi HaOyBalo4un Bce OIIBIIOTO MOIIMPEHHS B
TiIPaBIIYHUX MPHUBOJAAX CLIECHKOTOCIIONAPCHKUX MAIluH
aKCiabHUX POTOPHOIOPIIHEBUX HACOCIB, SKi MAalOTh 3a

MeTy 3a0e3ledYeHHs 3aJaHoT0  pIBHA  TEXHIYHHX
XapakTepUCTUK  mpH  poOOTI  MpUM  MiJBHIIEHUX
TeMIepaTypax pobo4oi piiuHH.
Pe3yabTaTH gocaigxeHb
B npmammii  moment Ha mignpuemctBi  [IpAT
«[igpocuna AIIM» (Ykpaina) HaJIar0KEHO
BUPOOHHIITBO peryiaboBaHuX aKclaIbHUX

poropHomnopiHeBux HacociB tuiy PVC1. Hacocu nanoro
TUIly OTPUMAaIM HaWOuIbIOoro mnomupeHHs y LS-
riIponpuBoiaXx CaMOXiJHUX MallMH Pi3HOMaHITHOTO
TexHonoriyHoro npu3HadeHHs [9]. KoHcTpykmito Hacoca
JAHOTO THILy 3 pobouuMm 00’eMoM 85 cm® mokasaHo Ha
puc. 1.
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Puc. 1. KoHcTpyKkTHBHAa cXeMma perysibOBaHOTO
aKClaJJbHOrO  POTOPHOIOPIIHEBOIO  Hacoca  THUILY
PVC1.85: 1-06mox 1wmiHApiB, 2 — MOpIICHb, 3 —
noxwinii  guck, 4 - LS-perymstop tumy PVN, 5-
TiAPOUMIIHAP  KepyBaHHA, 6 — py)XKWHA  BiHKUMY
JIONBKH, 7 — IPUBOAHUH BaJ, 8§ — I1’sTa.

PerynpoBanmii  akciadbHHH  POTOPHOIOPIIHEBHI
HAcOC Ma€ JBI OCHOBHI CKJIaJOBl: BJacHE HAcocC, J0
CKJIaIly SIKOTO BXOIUTBH OJIOK IIUTIHAPIB 1, mopimHi 6710Ka
LMWTIHPIB, TOXWINHA JUCK 3, MPUBOAHUN BaJl 7, a TAKOXK
LS-perynsarop 4, skuii BKIIOYAE KEPYIOUUN Ta BiACIYHUN
30JIOTHUKH, TIIPOUMIIHAP S5 KEpPyBaHHS HaXUIIOM
MOXHMJIOTO JAWCKA Ta NPYXKUHY MIHKMMY TOXWIOTO JTUCKA.
OcCoOJMBICTIO HAcOCIB  JaHOTO THIIy € YCTaHOBKA
MOXWIIOTO JUCKa B KOPIyCi Hacoca, BHKOHAaHA i3
3CYHEHHSM OCi HOTO TOBOPOTY BITHOCHO OCi 0OepTaHHS
Omoka  mwmiHApiB. lledd  KOHCTPYKTUBHHH  3axin
MIPU3HAYCHUH 10 BUKOPUCTAHHS CHIIU [Iii MOPIIHIB OJIOKa
OWIIHAPIB HA TOXWINKA IWCK JUIS TMOBEPHEHHSA HOTO Yy
MIOJIOXKCHHS MaKCHUMAIBHOT Toga4i poOovoi piluHH.

B Hacocax JTAHOTO THUILY BUPOOHHKOM
PEKOMEHI0BaHO BUKOPUCTOBYBAaTH Macino Mmapku MIE-
46B. Ockinpkn [y 3a0e3neueHHs ©(EKTUBHOCTI i
JIOBTOBIYHOCTI poOOTH Hacoca CIHix JOTPUMYBATUCH
B’S3KOCTI Macjia B PEKOMEHJOBAaHOMY Jiama3oHi, Oyiau
MPOBEJIeHI  eKCIIEPUMEHTANIbHI  JTOCHIHKEHHST 1100
BU3HAYCHHS KIHEMaTHYHOI B’SI3KOCTI po00YO0T piMHU ITpH
pisHux ii Temmeparypax, pe3yJbTaTH SKHX HaBEJCHI Y
Tabumi 1.

Tadanus 1. ExcniepumenTanbHi 3aJIeKHOCTI
koedimieHTa B’s3k0cTi v pobouoi pimmau MI'E-46B Bif ii
TeMIEePaTypH.

t,°C v, cCt
40 44,4
50 29,0
60 19,3
70 13,8
80 11,2
90 8,0
100 6,8

3a MOTIOMOTOI0 PO3pO0JIEeHOT MaTeMaTHIHOI MO

[9] akcianpHOrO poTopHONIOpIIHEBOrO Hacoca Tuiy PVC1
BUKOHAHO aHalli3 Woro poOOTH 1 BU3HAYCHI MOMKIIMBI
BTpaTH po0OYO0i PiAMHU, IO MAIOTh MiClleé MPHU POOOTI
Hacoca B PI3HUX TeMIepaTypHuUX pexumax. Ha puc. 2
MOKa3aHO 3aJIeKHICTh BUTOKIB PIIMHM 3  poOOUYMX
nopoxxuuH Hacoca PVC1.85 Bim B’s3kocti poboyoi
piamHM Ta 3a30piB J3 Yy 3’€QHAHHAX PYXOMHUX Iap
neraneit. HaiiOimplnma IUIomIa MOMEPEYHOrO TMepepizy
3a30pa, yepe3 sKMH pobOoya piaMHa NepeTikae 3 JiHii
HaTHITaHHA Y KOPITyC HAacoca, Ma€ Micle y TiapOoImIiHapi
5 (puc. 1). Tomy mpu po3paxyHKax BTpaT piguHH
BpaxoByBaJlacs BeJIMYNHA caMe IIbOT0 3a30Dy.

CraTidHi XapaKTepHUCTHKH, SKi MMOKa3aHO Ha pHC. 3,
po3paxoBani mmsi Hacoca PVC1.85 B ckmami LS-
rigponpyBoJa Npy HACTYITHUX apaMeTpax:

6 = 0,01 mm, 63 = 0,04 um, = 0,62, p = 850 xe/m5,
dot = 5 mm,

Sp=48cn? ki =
X10 = X20 = 1,4 mm,

Viom = 85 cm®, n=1500 06/xs, |1 = Iz = 1,47 mm,
K =0,6-10°v%/H,

Wy = 150 cad®, Wy, =
W3 =40 em®, Ws = 2 e,

on=2-10"25/H ¢, ouye = 2102 M5/H-c, Azo1 = 7 mm,

owtp =2 IO_lZMS/H'C, Sz1 = Sz =384 MMZ,
C1= 27,5 Hmm,

C, =102,5 H/mm, C3 = 21,5 H/mm, Cor = 1,7 H/mm,
r. = 56,9 wm,

mzz=mz =8¢,
f1=3 Hc/m,

P2=3 Hc/m, Psp. =3 H-c/m, p3=10 H-c/m.

B pesymbrari aHajmiza OTpUMaHUX pe3YJbTATIB
MOJKHa CTBEpIKYBATH, 10 HAHMEHII BUTIKaHHS Ha PiBHI
0,1 7/x6 cmim odiKyBaTH TIpH MAOTPUMAHHI 3a30py Yy
rigzpoummiaapi  kepyBaHHs ©Ha piBHi  0,02mm Ta
Temneparypi po6ouoi pimmam He Bume 50 °C. Ilpu
BUKOPHCTAHHI TiIPOIIIIHAPa KePYBaHHS i3 3a30pOM MiXk
mopmHeM 1 mwmiHapoM Ha  piBHi 0,04 mm, 1m0
JOMYCKA€EThCA TeXHi‘-IHl/IMI/I YMOBaMU Ha BHUI'OTOBJICHHS
JeTayieil TiApolMIIiHApa KepyBaHHS, IMpHU TeMIepaTypi
90 °C BTpaT poO0UOI PiIUHY Yepe3 BUTOKH 3POCTAIOThH
mo 1,3 a/xe, mo cramosuthk 1,5% Big HOMIHAILHOT
Burpatu Hacoca PVC1.85. Tlpu ymoBi HeoOXigHOCTI
3abesneueHHs BenmmumHA 00’emHoro KK/l Ha piBHI
70=0,97-0,98 [7] me Moke B3aIIKOAWUTH JOCSATHEHHIO
3aaHOTO Pe3yJIbTATA.

0,035, I = ls =1,4mn,

2 em®, Wo=0,6crd,

my,=84.¢, | = 13,618 ke/m?,

13.8

v, ¢St
Puc. 2. Brparu po6ouoi pianau Quyt Ha 31IMB Hacoca
tuny PVC1.85 3anexHo Bif ii B’s3K0CTi V Ta 3a30py 03 ¥
TiIpOLMITIHAP] KEpYBaHHSL.
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Takox cimig 3a3Ha4yMTH, 110 yci Hacocu cepii PVC1
IIECTH TUIOPO3MIPIB KOMIUIEKTYIOTECS OTHOTHITHUMH
LS-perymaropamun  tumy  PVN45, axi  HesHayHO
BIIPI3HAIOTBCS  JAlaMETPATBbHAMH PO3MipaMH  TTOPIITHS
TixpomIiHApa KepyBaHHA. ToMy CITiJl O4iKyBaTH, IO IS
Hacoca tunty PVC1.18, skuii Mae po6ounii 06’em 18 ca®
Ta HOMIHaNbHY BHTpaTy 45 ./X6, aHaJOTIYHI BHUTpPATH
pobouoi  piguHM  MOXyTh  jgocsratd 3,4 %  Bifg
HOMiHaJbHOI mojaui Hacoca. Pe3ynbraroM LbOrO MOXe
Oyt 3Hayne mnaninHa o00’emuoro KKJ| y HacociB
PVC1.18 ta PVC1.25.

OTpuMaHMil pe3yabTaT CBIAYUTH HPO HEOOXiTHICTH
BIIPOBA/DKEHHS 3aXOMdiB 1o cralimizamii 3a3opa y
3’€IHAHHI TOPIIHS Ta TiIAPOUMIIHIPa KEPyBaHHS Ha PiBHI
0,02 mm. J1st 3a0e3nedeH s TaHOTO 3aX0y OUYEBUIHOIO €
HEOOXIOHICTP BiIMOBM BiJl BHKOPHCTaHHS MOBHOI
B3a€MO3aMIHHOCTI Ta TEPEeXoAy MO CEeIeKTHBHOTO
CKIIaaHHS Tap TiAPOUWTiHApa, ab0 BHKOPHCTOBYBATH
IH/IMBilyanbHE TPUITACOBYBAaHHS JieTalel TiApoLIiHIpa
KepyBaHHSL.

Crarnuna xapaktepuctuka HacociB Tuny PVC1, sika
BU3HAYAE 3aJICXKHICTH OJa4i HACOCA BiJ TUCKY HA BXOJI
TiIPOJIBUTYHA MPHUBOJIA pOOOYOro OpraHa MalluHH, TAKOXK
€ BU3HAYAIBHOIO 3 TOYKH 30py SAKOCTI IX TEXHIYHHUX
XapakTepUCTHK. B maHWii dYac BHMaraerbcs, mI00
BiIXWJICHHS BEJIMYMHM M0Ja4qi Hacoca IpH 3MiHI THCKY Ha
Horo BUXOAI  BiJ  IIOYAaTKOBOTO  3HAYCHHSI [0
HOMIHAJEHOTO 3HA4YCHHS He mepeBuinyBana +4 % Big
HOMIHAJBEHOTO 3Ha4YeHHsA. Ha puc. 3 mokazaHo cTaTWdHi
xapaktepuctuku Hacoca PVC1.85, pospaxoBani mpu
pi3Hill Temmeparypi po6odoi pimuHH: HpH TeMIepaTypi
50 °C (B’s3kicth Mmaciaa MI'E-46B v =29 ¢cCm) ta npu
temmeparypi 90 °C (B’si3kicte — v = 8 ¢Cm). Ilpuiiaste
MOYAaTKOBE 3HAYEHHS THCKY PLs BIJNOBIIAE mepenaxy
THCKYy Ha LS-mpoceni B 20 6ap mnpum BiacyTHOCTI

HABAHTAXKCHHS HAa BHUKOHaBYOMY TifpojsuryHi. Ilpu
MOJAJBIIOMY 3POCTaHHI THCKY PiLs, BHUKIHKAaHOMY
301IBIIEHHSIM HaBaHTAKEHHS Ha BHKOHABUOMY

TiIPOIBHUTYHI, 3pPOCTa€ THCK Ha BHXOIl HACOC, KU
3TiAHO TPWHIOMITY [ii JaHoTO Hacoca Mae Ha 20 6ap
MePEBHIILYBATH THUCK [Ls.
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Puc. 3. Cratnuni xapakrepuctuku Hacoca PVC1.85
3aJIe)KHOCTI 1ozavi poboydoi pimvHu Q BiJ THCKY pLs Ha
BX0/1i BAKOHABYOT'O T'i/IpO/IBUTYHA.

JaHi cTaTh4yHi XapakTEPUCTHKH MOKA3IH OJU3BKY
3a XapakTepoM 3MiHy nojaadi poOouoi pilMHH HACOCOM B
3aJI@KHOCTI B 3MiHM HAaBaHTa)XCHHS BUKOHABYOTO

TiIpO/BUTYHA, sIK€ BH3HAYAETBCS THUCKOM [Ls Ta
BINOBITHOTO HOMY THCKOBI Ha BHXOAI Hacoca.
Po30ikHOCTI MiK CTAaTHYHHMH  XapaKTEPHUCTHKAMH,

OTPUMaHUMU TIPU 3HAYEHHSIX B’S3KOCTI poOOYOi piavHU
8 cCm ta 29 cCm, me nepesumye 0,5 %. IIpraomy mpu
B’s13K0CTi pobouoi piguau v = 8 cCm macoc PVC1.85 mpu
YMOBI, 1[0 3a30pH y 30JIOTHUKOBUX napax LS-perynstopa
nopieaol0Th 0,01 MM, TOmaya Hacoca € OUIBIIO Ha
0,25 7/x¢ HiX Tpu B’A3KOCTI poOOYOI pIAMHH V, LIO
MOJIJIUBO TOSICHIOETBCS OCOOJIMBOCTSMHM ~KOHCTPYKLIT
MeXaHi3My KepyBaHHS II0flay€l0 JaHOro  Hacoca.
HeoOximHO 3ayBa)KMTH, IO XapaKTEPUCTHKU MArOTh
MPaKTHIHO  JHHIMHWKA  XapakTep i3  HE3HAYHOIO
po30ikHICTIO ¥ Haxwmimi. I3 30iMbIICHHSIM HaBaHTa)KCHHS
Ha BHKOHABYOMY TiJPOABUTYHI 3pOCTae THCK Prs, LIO
BHKJIIMKAC BIAIMOBIIHE 3MEHIIEHHS I[I01a4l Hacoca Ha
BeNMMYHMHY 1,5 7/X6, IO CHIBIAJa€ 3 aHAII30OM BTpaT Ha
BUTIKaHHS, pe3yJbTaTH SIKOTO HaBeACHO Buile. B pobori
[9] moka3zaHo, 110 3pOCTAaHHS BHTOKIB Yy CHCTEMi
KEpyBaHHS, SKI MOXYTb OyTH BHKIHMKaHI SIK 3MIiHOIO
BEJIMUMHHM 3a30piB, TaK 1 3MIHOIO TemIepaTypu pobodoi
piAMHM, NPU3BOIUTH O 3MEHILIEHHS Nepernaja TUCKY Ha
LS-nmpoce, SIKUHA BCTAHOBJIIOETHCS Ha BXOJ1
BUKOHABUOTO  TiAPOABUIYHA, IO IPU3BOAUTH 1O
3MCHIICHHS TOJadi Hacoca 4depe3 3MiHy THCKY ¥
MOpoKHUHI  LS-perymnsaropa, moB’s3aHOI i3 CHCTEMOIO
KepyBaHHS [OJa4el0 Hacoca.

BucHoBku

1. AHani3 HayKOBO-TEXHIYHOI iH(pOpMamii CBITYUTH
NpOo 3HAyHI  JOCSATHEHHS MPOBIAHMX  BHPOOHUKIB
obJyiasiHaHHs PI3HOMAHITHOTO TPH3HAYEHHS B HaNpsIMy
MiJBUILEHHS PpIBHA TEXHIYHUX  XapakTEpUCTUK —
HOMIHAJIBLHOTO THUCKY, HOMIHAJIbHOI ~ IIBHIKOCTI,
TEMIIEpaTypHOTO [iala30Hy eKCIDIyaTamii TiApaBIidHUX
TIPUBOIIB.

2. 3a3HaueHi TEHICHIIi MiABUIIYIOTH BHMOTH JIO
piBHA  TEXHIYHMX  XapaKTEPUCTUK  PETYIHbOBAHUX
aKCiaJbHUX POTOPHOIIOPIIHEBUX HACOCIB, AKi Ha JAHWH
Yyac aKTHBHO  3aCTOCOBYIOTBCS Yy  TipocHCTEMax
MOOIUTPHUX TEXHOJIOTIYHUX MAIIMH Yy SKOCTI HACOCHUX
arperariB LS-rinzponpuBomuis.

3. BianosigHo 10 TEHAECHIIHN MiABUILEHHS Aiana3oHa
Temmeparypu pobodoi piAMHH BHHUKae Mpobiema
HETaTHBHOTO BIUIMBY 3MEHIIEHHS B A3KOCTI po0Oouoi
pimuan Ha 00’emumit KK]I Hacoca. Pesynpratu anamiza
MaTeMaTH4HOi MOJEN JAaHOTO Hacoca, Ky arnpoOoBaHO
Ha mianpueMctBi [IpAT «igpocuna AIIM», cBiguaTh
PO HEOOXIOHICTh 3MIHM TEXHOJOTIYHUX IIXOMIB [0
crabinizauii 06’eMHUX BTpaT NpH poOOTI Hacoca HIIIXOM
3MEHIIIEHHS 3a30piB B PYXOMHX IIapax TiIpoarperaris.
OcobOnuBy yBary mnpu IIbOMY HEOOXiAHO MPHUALIATH
3a0e3meueHHI0 3a30pa B 3 €HAHHI MOPIIHSA Ta KOPIYCY
rigporwtiHapa kepyBanss Ha piBHi 0,02 sm.
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BJIMSIHUE TEMITEPATYPBI PABOYEM XUJIKOCTH
HA CTATUYECKUE XAPAKTEPUCTUKU
PEI'YJIMPYEMBIX AKCHUAJIbHBIX
POTOPHOITIOPITHEBUX HACOCOB THUIIA PVCl1
B. I1. 3axpesckuii

AnHotranmsi. Ha ocHOBe aHamm3a COBPEMEHHOTO
COCTOSIHUSI Pa3palOTKH U MPOU3BOJICTBA PETYIUPYEMBIX
aKCHUaJbHBIX POTOPHOTOPIIHEBUX HACOCOB BBISICHEHBI
OCHOBHBIE TEHJCHIIMN Pa3BUTHs JaHHOTO HATpaBICHUS
THUAPOMAIIMHOCTPOCHUS. BBISBICHO 3aWHTEPECOBAaHHOCTH
norpebuTeneii K PacCHIMPEHUI0  TEeMIIEPaTypHOTO
nuamna3oHa paboThl JAHHBIX HACOCOB B  CTOPOHY
TIOBBIIIICHHMSI MaKCUMAJBbHBIX TeMIleparyp. MeTtogamMu
MaTeMaTU4YeCKOr0  MOJAENMPOBAHUS  MPOTHO3UPYEMO
CMEHY CTaTHYECKHX XapaKTEPHUCTUK, KOTOpbIE SIBISIOTCS
OJIHUM U3 OCHOBHBIX MOKa3aTesei KauecTBa TEXHUUECKHUX
XapaKTEPUCTUK peryiaupyeMbIx aKCHATBHBIX
pOTOpHOIOpIIHEBUX HacocoB. IlokazaHo, 4TOo mpH
YCTaHOBJIEHHBIX HOPMax TOYHOCTH Ha AETad CUCTEMBI
yIpaBiIeHUs Tojadeil Hacoca MPH 3HAYEHUSIX TaBICHUS
Ha BBIXOJE Hacoca, ONM3KMX K HOMHHAJIBHBIM, IIPU
TOBBIIIEHUN  TEMIepaTypbl pabodeld IKUIOKOCTH |
COOTBETCTBYIONIETO CHIKEHUS €€ BI3KOCTH pacxoja
paboueii  XKHOKOCTH Ha  YTEUYKH  CYIIECTBEHHO
YBEJIMYIHUBAIOTCS, YTO MPUBOIUT K CHIDKCHHIO 00BHEMHOTO
KIT[I, ocobeHHO B Hacocax MaJlbIX THIIOPA3MEPOB.
Pexomennyercs [IpOBEJICHUE MEpPOTPUITHIA 1o
cTabwin3anuy  3a30pOB B Mapax 30JOTHUKOB W
TUAPOLMIIMHAPA YIIPABICHUS.

KiiloueBble cj10Ba: peryivMpyeMblil akCUaNbHBIN
POTOPHO-TIOPITHEBOI Hacoc, CTaTUIECKUE
XapaKTepUCTHKH, OOBEMHBIC TIOTEpH, TEeMIIepaTypa
paboueii KIUIKOCTH, BI3KOCTb.

EFFECT OF WORKING FLUID TEMPERATURE ON
VARIABLE DISPLACEMENT AXIAL PISTON PVC1
TYPE PUMP FLOW RATE CHARACTERISTICS
Zakrevskyy V. P.

Abstract. Based on the analysis of the current state
of development and production of variable displacement
axial rotor-piston pumps, the main trends in the
development of this area of hydro-machine building have
been clarified. The interest of consumers to expand the
temperature range of these pumps in the direction of
increasing maximum temperatures has been revealed. By
methods of mathematical modeling, the static
characteristics are predicted to change, which is one of the
main indicators of the quality of the technical
characteristics of variable displacement axial rotor-piston
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pumps. It is shown that, with the established accuracy
standards for the pump control system control part at the
pump outlet pressure close to the nominal value, when the
temperature of the working fluid rises and the
corresponding decrease in its viscosity, the flow rate of
the working fluid for leaks increases substantially, which
leads to a decrease in the volumetric efficiency, especially
in pumps of small sizes. It is recommended to carry out
measures to stabilize the spool and servo cylinder gaps.

Key words: variable displacement axial piston
pump, flow rate characteristics, volume losses, working
fluid temperature, viscosity.
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