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Abstract: For pumping iron ore slurry, many mining and processing
plants in Ukraine use an 8Gr-8m submersible pump. As shown its
performance under the conditions of pumping pulp with a density of up to
1400 kg/m 3, they do not correspond to the passport data, and this is
mainly due to concerns the flow chamber, the service life of which is
reduced by almost 2 times compared to the manufacturer’s suggested
service life. Therefore, the aim of the work was to study options for
improving the design of the flow part of the 8Gr-8m pump, which would
significantly increase its service life. To achieve this goal and obtain the
required results we chose a method based on hydrodynamic studies using
CAD technologies, for which, in addition to the 3D model of the existing
pump, four more different designs were developed. The proposed designs
were studied using SOLIDWORKS Flow Simulation program, which
allowed us to model the movement of the pulp in the pump flow chamber.
The parameters for modeling were selected based on pump operation
conditions at the ironore pulp pumping section concentrator of the
Southern Mining and Processing Plant in Kryvyi Rih. The analysis of the
results showed that the best performance is provided by a composite
impeller with 4 blades of complex shape, low profile, which has a good
pumping characteristic with a minimum tendency to wear. The design of
the removable impeller is made of cast steel and lined with rubber, it has
4 blades with rounded front edges. The distance along the armhole
between the side washers is 50 mm, it is unchanged. The pressure surface
of the blade has a short ledge. The distribution zone is a high layer of small
diameter. The inlet washer is flat, but with a high flap on the diffuser. The
diameter of the wheel is 520 mm, and its weight is 70 kg. Based on this
model, an improved design was proposed for of the flowing part of the
8GR-8m pump impeller and its lining lining based on SCS-30ARKM-15
rubber, which in combination with technical solutions allows to more
effectively prevent wear of the studied unit andleads to increase its service

life.
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Abstract: For pumping iron ore slurry, many mining and processing plants in Ukraine use an 8Gr-
8m submersible pump. As shown its performance under the conditions of pumping pulp with a density
of up to 1400 kg/m 3, they do not correspond to the passport data, and this is mainly due to concerns
the flow chamber, the service life of which is reduced by almost 2 times compared to the
manufacturer’s suggested service life. Therefore, the aim of the work was to study options for
improving the design of the flow part of the 8Gr-8m pump, which would significantly increase its
service life. To achieve this goal and obtain the required results we chose a method based on
hydrodynamic studies using CAD technologies, for which, in addition to the 3D model of the existing
pump, four more different designs were developed. The proposed designs were studied using
SOLIDWORKS Flow Simulation program, which allowed us to model the movement of the pulp in
the pump flow chamber. The parameters for modeling were selected based on pump operation
conditions at the iron ore pulp pumping section concentrator of the Southern Mining and Processing
Plant in Kryvyi Rih. The analysis of the results showed that the best performance is provided by a
composite impeller with 4 blades of complex shape, low profile, which has a good pumping
characteristic with a minimum tendency to wear. The design of the removable impeller is made of
cast steel and lined with rubber, it has 4 blades with rounded front edges. The distance along the
armhole between the side washers is 50 mm, it is unchanged. The pressure surface of the blade has a
short ledge. The distribution zone is a high layer of small diameter. The inlet washer is flat, but with
a high flap on the diffuser. The diameter of the wheel is 520 mm, and its weight is 70 kg. Based on
this model, animproved design was proposed for of the flowing part of the 8GR-8m pump impeller
and its lining lining based on SCS-30ARKM-15 rubber, which in combination with technical
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solutions allows to more effectively prevent wear of the studied unit and leads to increase its service
life.
Keywords: pump, pulp, lining, gum ball, flow part, impeller, blade.
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AHoTauis: [ mepexadku 3ai30pyAHOI MyJIbIK Ha 6araTboX ripHUYO-30aravyBaibHUX (habpuKax
VYKpaiHH BUKOPUCTOBYIOTH IpyHTOBUII Hacoc 8I'p-8M. Sk moka3yloTh HOro eKcruTyaTamiiHi
MOKa3HUKHM 3@ YMOB ITI€pEKauyBaHHs MyJbIHU IiUIbHICTIO 10 1400 Kr/M>, BOHM He BiANOBiNAKOTH
MACIOPTHUM JIaHUM 1, TOJIOBHUM YMHOM, II€ CTOCYETHCS MPOTOYHOI KaMepH, TEPMiH eKCIuTyaTamii
SIKOi 3MEHIIYETHCS MPAKTUYHO B 2 pa3y MOPIBHSAHO 3 3aIIPONIOHOBAHUM TEPMiHOM BUPOOHUKA. Tomy
METOI0 po0oTH OyJI0 JOCTIJKEHHS BapiaHTIB YJOCKOHAJIEHHS KOHCTPYKII MPOTOYHOI YaCTHHU
Hacocy 8I'p-8M, siki © O3BOMWIM CYTTEBO 30UIBLIMTH HOro poboumii pecypc. [ns BupimieHHs
MOCTaBJICHOI METH 1 OTpUMaHHS HEOOXiIHUX pe3yJbTaTiB Oya0 0OpaHO METOJ Ha OCHOBI
TiIpOIMHAMIYHUX JOCTiKeHb 3 BUKOopucTaHHSIM CAD-TexHounorid, mis yoro okpim 3D mopmemi
iCHYrO4Oro Hacoca Oynu po3poOJeHi Ie YOTUPH BIAMIHHUX OJHA BiJ OJHOI WOTO KOHCTPYKIII.
JloCHiDKeHHST ~ 3alpOIOHOBAaHMX  KOHCTPYKIM BUKOHYB&JIHUCh 33 JIONIOMOTOI0  IPOTpaMu
SOLIDWORKS Flow Simulation, 110 J03BOJHIO 3MOJAETIOBAaTH PyX IyJBIH B MPOTOYHIN Kamepi
Hacoca. [TapameTpu 1u1s MOZIEeTIOBaHHS 0OMPATUCh 32 YMOBH poOOTH Hacoca Ha IUISHIIL epeKauyKu
3aJ1i30pyIHOI My IbIH 30aradyBanbHOl Gpadpuku [1iBneHHOro ripHn4y036arauyBajibHOr0 KOMOIHATY B
M. KpuBuit Pir. Anani3z oTpuMaHHX pe3ynbTaTiB MOKa3aB, 110 HAaWKpalll MOKa3HUKU 3a0e3mneuye
CKJIaJieHe poOoye Kojeco 3 4 monaTkaMu CKJIAIHOT (POpMH, HU3BKOTO IPOQ1II0, IKE MA€E TO3UTHBHY
HACOCHY XapaKTEePUCTUKY IPU MiHIMAJIbHIN TeHAEHIT 10 3HOCYy. KoHCTpyKIIis po3’€eMHOTro po604oro
KoJIleca BUTOTOBJICHA 3 JIUTOI CTaji 1 pyTepoBaHa I'yMOI0, Ma€ 4 JIOMATKU 3 OKPYIIICHUMHU NEPEAHIMU
KpoMKamu. Bigcrans o npoiimMi Mixk 60koBUMH miaiibamu 50 MM, BoHa He3MiHHA. HamipHa moBepxHs
JIOTIATKH MAa€ KOPOTKHUU ycTyrl. PO3MmominbHOIO 30HOIO € BUCOKHIA Iap majnoro aiametpy. Lllaiiba 3
BX1/IHUM OTBOPOM IUIOCKA, ajie 3 BUCOKHM BiZIBOPOTOM Ha 1udy3opi. JliameTp Koneca ctanoBUTH 520
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MM, a Koro Bara - 70 xr. Ha ocHOBI 1ii€i MOAeNi 3ampONOHOBaHA yIOCKOHAIEHA KOHCTPYKIIiS
MIPOTOYHOT YaCTUHU poOoyoro Koneca Hacoca 8I'P-8M ta ¢pyTepyBasbHe ii MOKPUTTS HA OCHOBI T'yMHU
CKC-30APKM-15, mo y CyKymHOCTI TEXHIYHHX pIII€Hb J103BOJSE€ €(EKTUBHIIIE MEePEIIKOIKaTh
3HOCY JTOCJIIKYBAHOTO By37a 1 Bele 10 30UIbIIEHHS 1or0 poO0voro pecypcy.

KarwuoBi ciaoBa: nacoc, mynbna, ¢yrepiBka, map rymMu, HNpOTOYHA YacTHHA, poboye Koieco,
JIOTIaTKa.

Beryn (Introduction)

Sk mokasye mpakTHKa 3acTocyBaHHs IpyHTOBUX HacociB (Ishchenko et al., 2016, Penkin et al.,
2013) 3 mepekauyBaHHs 3ami30pyJHOI HyabnoM InimbHicTIO 1300-1400 kr/m® i MakcuManbHil
KPYITHOCTI YaCTHHOK JI0 5 MM, III0 BOHU MalOTh PECypC, MEHILIHUH, HIXK TAPaHTY€ETHCS X BUPOOHHKOM.
Pecypcuuii uac, SKWi BCTaHOBJEHHI BUPOOHHMKOM JUIsi Martepiany 3i miibHicTIO 1350 Kr/m3,
cranoBUTh 1300 roamu mo migmunHUKaMm 1 5000 roguH Mo HPOTOYHIM YacTuHi, a (pakTHYHUN
pecypcHuil yac B yMOBax MeTalypriiiHoro BupoOHunTBa ctranoBuTh Bifg 1000 mo 1300 roxuu 3a
migmmnarkaMu, Ta Big 2500 go 3500 rogun 3a mporouHoro yactuHoro (Rud et al.,2004). Anani3
3HONICHUX JIeTajel Hacocy Ta nposeneHi nocmimkerns (Ishchenko et al., 2015, 2017, 2019, Singh et
al., 2023) moka3anu, 110 OCHOBHOIO NPUYMHOIO 3MEHIICHOTO PECypCy € HENOCTaTHS CTIHKICTh
¢yTepiBku npoTouHoi yacTHU. Ha puc. 1 MoxkHa 6aunTy pe3yabraTi abpa3uBHOTO 1 KaBiTallifHOTO
3HOCy enemenTiB Hacocy 8IP-8M. Ha nepudepii sonarok ta Ha GOKoBHX Inaiibax poboYoro Koneca,
sKe eKcIUTyaTyBayiocsi Ha [-if crazii moapiOHeHHs Ta cenaparii 30aradyBanbHoi padpuku I1iBal 3K
(M.Kpuswuii Pir). HepiBHoMipHuii abpa3uBHUI Ta KaBiTaliiHUN 3HOCH MaCUBHOTO POOOYOro Kojeca
MPU3BOAATH 10 BUHUKHEHHS CyTTeBOI BiOpallii Ha HboMy. BiOpaitist, B CBOIO 4epry, mepeaeTbes Ha
HiAMUITHAKYA, paMy Hacocy 1 ioro 0onToBi 3’enHaHHS 3 (yHAaMeHTOM. Bibparlii Bamy 3HIKYIOTH
e(EKTUBHICTb CaJIbHUKOBOTO YITUIHEHHS, a 11€ TPU3BOAUTH O 0OBOIHEHHS i AIIUITHUKOBOTO BY3J1a.
JlucbanaHc 3HOMIEHOTO POOOYOro Kojieca CIPUYHMHSE 3aHAITO BUCOKI pajiaibHI HABAHTAXCHHS Ha
MAMUITHAKHY, 1110 YacTO € MPUYUHOIO PO3JTIOMY iX CenaparopiB i HaBiTh, 00JI0MY IIKUHOK Baly HACOCY
10 MICIISIM HalOUTBIINX KOHLIEHTPAIIl MEXaHIYHOIT HAIIPYTH.

Pucynok 1. 3H0c poOoyoro Kojeca Hacocy

TakuM 4rHOM, 3MEHIICHHS 3HOCY (yTepiBKU MPOTOYHOI YaCTHHU, 3MEHILICHHS MacH poO04oro
KoJieca 1 3MEHIICHHsS BiOpaliifHOTO HaBaHTaXXCHHsS HA IIiIIIUITHUKOBUN BY30Jl, € aKTyaJbHOIO
3aJa4yero, SIKy MOJKHA BUPIIIUTH 32 YMOBHU YIOCKOHAJIEHHS HAcOCY.
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Merta poboTH monsAraga B JOCTDKEHHI BapiaHTiB, ski Oynmu © B 3MO031 YIOCKOHAJTUTH
KOHCTPYKIIiIO MPOTOYHOT YacTUHU Hacocy 81'P-8M st 301TbIIeHHST HOTO eKCILTyaTaIliiHOTo pecypcy.

Marepiaan ta metoan (Materials and Methods)

SIk mokasye MpaKkTUKa eKCIuTyararii rpyHToBUX HacociB 8I'P-8M, iX ymockoHaneHHS MOBHHHO
OyTH cIIpsIMOBAHO Ha 3aMiHy Marepiaiy QyTepiBKU 1 KOHCTPYKLIi BCi€i MPOTOYHOT YaCTUHU HACOCY, a
1€ B CYKYITHOCTI BeJie 10 3MiHM (POPMH 1 KOHCTPYKIIiT HOoro po6odoro kojeca.

3aMiHy Matepialy 3aXMCHOTO MOKPUTTA ((yTepiBKH) MPOTOYHOI YACTHHU HACOCY MOXKHA
BUKOHATH Ha OCHOBI CKCIIEPUMEHTIB Ta JOCTiKeHb, ski HaBeneni y (Bryskin et al.,1983,
Ovchinnikov et al., 2019, Wang et al.,2015), ananiz skux mokasas, M0 HAHOUIBII 3HOCOCTIHKUM
MarepiaJoM B Tipo-abpa3sMBHOMY CEpeloBHILI TpPU pI3HUX YMOBax, Oyae T'ymMa Ha OCHOBI
cuaretnuHoro kayuyyky CKC-30APKM-15 JACTVY11138-78, 3HOCOCTIMKICTh SIKOI € BHIIOIO 3a
3HOCOCTIHKICTh CTaji Ta 4YaByHy B 5-6 pasiB. ['yma Mae XopoIi TEXHOJOTIYHI BIaCTUBOCTI,
ONTUMAJbHY BapTICTh, a MO MOKA3HUKAM BiJIHOCHOI 3HOCOCTIMKOCTI MIEPEBAXKAE 1HII COPTU TyMH.
Came mro I'ymy, Ha Hall MOINIAA, paliOHAJIHLHO BUKOPUCTOBYBAaTH IPU BUTOTOBJICHHI (yTEpyBaHHS
IPOTOYHOI YaCTHHH IPYHTOBOTO Hacocy 8IP-8M, B TOMy 4MCII, MOBEPXOHL HOTO POOOYOro Kojeca,
7€ TOBIIMHA (QyTepyBaHHS YIUTH TOBHHHA gocsarth 20 MM a poboyoro koieca 10 mm.
VYnockoHaneHH Ti€i caMoi KOHCTpyKMii Koiieca Oyna HpoBeIeHa Ha OCHOBI TiApOIMHAMIYHHX
nociikenb 3a gornomororo CAD-texnomoriit. J{ns mpoBeneHHs MOPIBHSUIBHUX TiApOIUHAMIYHUX
JOCIIHDKeHb OKPIM TPUBUMIPHOI MOJENI ICHYIOUOTO po0OYOoro Kojieca 3a JIOmoMorow Software
CFturbo Oyno po3po0iieHO Ie YOTHPH BIAMIHHUX OAWH BiJl OJHOTO, KOHCTPYKTUBHUX BapiaHTH
Hacocy 8[p-8m.

Omnuc KOHCTPYKTHBHUX BapiaHTIB poOOYMX KOJIC 3 TX 300paKeHHSAM HaBeJeHO B TaOmuii 1.

Tadomauus 1. KoHCTpyKTHBHI BapiaHTH poO0odnX Kojic Hacocy 8 p-8m

Ne Onuc konpirypamii 3o00pakeHHst

1  IcuHyroue poOoye Kojieco, BHUTOTOBIEHE 3i
3HOCOCTIHKOTO 4YaByHY, SIK€ Ma€ 4 JIONaTKH,
BiJICTaHb 1O MPOIMi Mi>k OOKOBUMHU I1aiibamu -
80 MM, pO3MONUIbHY 30HY B (OpPMi CETMEHTY
kyni. Jiamerp xomeca - 500 mm. Ilaiiba 3
BXIJIHUM OTBOpPOM IIIOCcKa. Bara xoneca
cTaHoBUTH 710 120 Kkr.
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KoHcTpykiiss po3’eMHOro pobodoro koseca,
BUTOTOBJIEHOTO 3 JIUTOI cTali 1 (hyTepoBaHOTrO
ryMOIO, Ma€ 5 JIONMATOK, L0 IOBTOPIOIOTH
¢dopMy B iCHYIOUOMY KOJECi, BiJCTaHb IO
npoiimi Mik OokoBuMu maibamu 80 MM,
po3moniibpHA 30Ha B (POPMI CEIMEHTY Kylli, aje
OlmbII BUCOKaA 3a icHylouy. JliameTp kojeca -
500 mm. Ilaitba 3 BXiAHUM OTBOPOM ILIOCKA.
Bara xoneca cranoButsh 10 60 KI.

KoHncTpykiiss po3’emMHOro pobodoro koseca,
BUTOTOBJIEHOTO 3 JIUTOI cTali 1 (hyTepoBaHOTrO
TYMOIO, Ma€ 5 JIONAToK, M0 MAalOTh 3MEHIICHY
nopxuHy. IlepeqHs kpomka JIOMaTku roctpa,
BiJICTAHb 1O MPOHMi Mk OOKOBUMU MIaHOaMH -
80 mM. Po3noxineHa 30Ha, sk y Koneca Nel, are
Ha Hill BCTAaHOBJIEH1 PO3CitOBayi, sIKi 3MileH] 10
¢a3i Ha miBKpoKy Jomarok. [1laitba 3 BXigHUM
oTBOpoM Iuiocka. [liamerp komeca - 500 mm,
Bara CTaHOBUTH 710 60 Kr

KoHncTpykiiss po3’emMHOro pobodoro koseca,
BUTOTOBJIEHOTO 3 JIUTOI cTali 1 (hyTepoBaHOTrO
FYMOIO, Ma€ 5 JIONATOK BEJIMKOI JOBKUHU.
Bincrans mo npoiimi Mixk O0KOBHMH T1aiibaMu
3MEHIITY€EThCS B IeHTpa 10 nepudepii (mo S0
MM Ha Buxoni). IlepenHs kpomka Jomarku
OKpyrieHa. Po3monibHOI0 30HOI0 € BHCOKHUI
map BiAHOCHO Masoro pgiamerpy. lllaitba 3
BXIIHUM OTBOPOM KOHYCHAa 3 BiJJBOPOTOM Ha
mudysopi. Hiamerp koneca - 520 mm, Bara
CTaHOBUTH A0 70 KT
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5  KoHcTpykiiss po3’e€MHOro pobodoro koseca,
BUTOTOBJIEHOTO 3 JIUTOI cTali 1 (hyTepoBaHOTrO
rymMoro, Mae 4 JOmatku 3 OKpPYIICHUMHU
nepeAHiMU KpoMKaMu. Binctanp mo mpoimi
MK OoxoBuMH mIaiibamu - 50 MM, BoOHaA
He3MiHHa. HamipHa mnoBepXHsi JIONMATKH Mae
KOpPOTKUH ycTymn. Po3noninpHOI0 30HOIO €
BUCOKMU Tmap wmanoro miamerpy. [llaiiba 3
BXIJIHUM OTBOPOM IUIOCKA, aj€ 3 BHUCOKUM
BiBOopoTOM Ha audysopi. iamerp kojeca -

520 MM, a Foro Bara CTaHOBUTH A0 70 KI.

KoxHuii BapiaHT KOHCTPYKLIi 3MOAETHLOBAHOTO pOOOYOrO Kojieca BCTABISABCS Yy 310paHuil i
(dyTepoBaHUl BipTyaIbHUN KOPITYC HACOCY, MICIIs YOTO MPOBOIMIIOCS T1APOJUHAMIYHE A0 CITiIKEHHS
MPOIIECIB PYXy MYyJBIH y MPOTOYHIN HOTr0 YacTHHI.

JlocaikeHHs: mpoBoAMiCs 3a nonomororo nporpamu Solid Works Flow Simulation 3 makery
Solid Works Corporation. ITouaTkoBi ymMoBH 1 (pi3uuHi mapaMeTpu A MOJEIIOBAHHS 0OMPAIIUCH 3
peanbHHUX eKCIUTyaTaliiHux yMoB Hacoca 8IP-8M Ha IiIsHINI MEepeKauykd 3aili30pyAHOI IMyJIbIH
30arauyBanbHOi (padbpuku Ilisnl 3K.

PesyabTaTn (Results)

OTpuMaHi OCHOBHI MapaMeTpU Pe3yJbTaTiB AOCTIKEHDb Ui KOXKHOTO TUIy poOOYOro koieca
Hacocy 8I'p-8M HaBeneHi y Tabnuili 2.

Tadauus 2. OCHOBHI HapaMeTpH pPe3yabTaTiB AOCTIKEHHS I KOXKHOTO THITY poO0YO0ro Kojeca
Hacocy [p-8m.

IHapamerp Tuck IloBumit [Aunami Bimnoc IIBuakicTs Macosa 00'emua
[MPa] THCK YHUH HUI [T&] KOHIEHTPAalifd  KOHIeHTpauist
[MPa] THCK THCK napy napy
[MPa] [MPa]
Tum Croxose poboue komeco (1)

Minimym 0,39 0,40 0,0051 0,21 3,18
Maxkcumym 0,43 0,45 0,0224 0,25 6,69
Cepenne 0,42 0,43 0,0117 0,23 4,76
Cepenne 0.42 0.43 0,0118 0,23 4,77
BUTPATHE

Tun CknazeHe poboue KoJieco 3 5 TonaTkaMy Ha OCHOBI CTOKOBOTO (2)
Minimym  0.41 0,41 0,0055 0,22 3,31
Maxkcumym 0,45 0,46 0,0338 0,27 8,23
Cepenne 0.43 0,44 0,0151 0,24 5,37
Cepenne 0,43 0,44 0,0151 0,24 5,37
BUTPATHE

Tun Cxitagiee pobode Kojeco 3 5 BKOPOUCHUMH JIONaTKaMH i Judy3opoM (3)

Minimym

0,35

0,36

0,0054

0,17

3,29
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0,0366 0,21 8,56
Cepenne 0,0145 0,19 5,23
Cepenne 0,37 0,39 0,0145 0,19 5,23
BHUTpATHE
Tun CkiazieHe po0ode KoJeco 3 5 JonaTkaMi BUCOKOTO Mpodiito, BUCOKHIA Bcac (4)
Minimym 0,36 0,37 0,0054 0,13 3,28
Makcumym 0,0131 0,17 5,11
Cepenne 0,38 0,39 0,0072 0,15 3,79
BHUTpATHE
Tun Critagene poboue kojeco 3 4 JomaTKaMu CKJIaTHOT (POpMHU, HU3BKOTO PO, HEBUCOKUH
Bcac (5)
Minimym 0,43 0,43 0,0053 0,24 3,27
Makcumym 0,48 0,49 0,0224 0,30 6,70
Cepenne 0,45 0,46 0,0102 0,27 4,45
Cepenne 0,45 0,46 0,0102 0,27 4,45
BHUTpATHE

3 aHayi3y OTPUMAHUX Pe3yNbTaTiB, HABEACHUX B TaONMII 2, MOKHA 3pOOUTH BHCHOBOK, IIO
HaOLIBII ONTUMAJIBHUM 3 TOYKH 30pY MOPIBHAIBHUX TEXHIYHUX XapaKTEPUCTHUK € CKIIaJieHe podoue
KoJeco 3 4-ma JomaTkaMy HU3bKOro mpodimo ckiagHoi ¢opmu. Lleit BapiaHT KOHCTPYKIii Mae
BITHOCHO HEBEJMKI 3HAYCHHS AMHAMIYHOTO TUCKY NMPH HAHOUIBIIOMY MOBHOMY THUCKY HAcoOCYy, IO
MiATBEPIUKYEThCA TTOKa3HUKOM BiIHOCHOTO THCKY. IIpu 1IbOMY MIBUAKICTH NMpPOKadyBaHHS ITYyJIbIN
NPAaKTUYHO 3AJMIIAETHCS TAKOIO Xk, sIK y 0a30BOi (CTOKOBOi) KOHCTpPYKIIi Kojeca, L0 JO3BOJISE
MPUITYCTUTH 3HWKEHHS €HEPreTUYHUX 3aTpaT MPH poOOTI HACOCY.

Otpumani Bi3yami3oBaHi pe3yiabTaTH JOCTKEHb 3 PO3MOALTY THCKY, IIBHUAKOCTEH,
TEIUIOBiayi, TeMIepaTyp, 3aBUXPEHHOCTI Yy JlaMeTpaJbHOMY Iepepi3i MPOTOYHOI YaCTUHH IS
KOKHOTO 3 3MOJICIbOBAHUX KOHCTPYKTUBHHX THITIB HACOCY HAaBEIEHO Ha puC.2-6.

1,2,3,4,5 — THI KOHCTPYKTHBHOI CXeMH HACOCY 3TiHO 0 HyMepallii HaBeJeHu B Tabmuti 1.

Pucynox 2. Kaptuna po3mnoaily THCKY Yy AlaMeTpajbHOMY Mepepi3i MPOTOYHOI YaCTUHH
Hacocy.
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1,2,3,4,5 — THI KOHCTPYKTHBHOI CXEMH HACOCY 3TiHO A0 HyMepallii HaBeJeHu B Tabmuti 1.

Pucynoxk 3. Kaptuna po3noaiiay MBHIKOCTEH MOTOKY Y JAiaMeTpalbHOMY Hepepi3i MpOoTOUHOT
4aCTUHH HACOCy

1,2,3,4,5 — TUI KOHCTPYKTUBHOI CXEMH HACOCY 3TiHO 10 HyMmepallii HaBeaeHui B Tabmumi 1.

Pucynox 4. Kaptuna po3mnoainy TeIUIOBiAgadi y JdiaMeTpalbHOMY Hepepi3i MpOTOUHOL
JaCTHHU HACOCY

1,2,3,4,5 — THI KOHCTPYKTHBHOI CXeMH HACOCY 3TiHO A0 HyMepallii HaBeJeHul B Tabmuti 1.

Pucynox 5. Kaptuna posmoainy TemmepaTypu y JdiaMeTpalbHOMY Hepepi3i MpOTOYHOL
4aCTUHH HACOCYy
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1,2,3,4,5 — TUI KOHCTPYKTUBHOI CXEMH HACOCY 3TiHO 10 HyMmepallii HaBeaeHui B Tabmumi 1.

Pucynoxk 6. Kapruna po3moainy 3aBUXpEHHOCTI Yy [iaMeTpaJbHOMY Iepepi3i MpOTOYHOL
JaCTHHU HACOCY

Sk moka3ye KapTHHA PO3MOAUTY TiIPOAMHAMIYHUX XapaKTEPUCTHUK JOCIi/KyBaHHX HACOCIB
parionansHO Oyne oOpaTw IUIsl eKCIUTyaTallil y 3alaHuX yMoBaxX poOoue KoJieco MiJ HOMEpOM 5 3
tabmuii 1. BoHo Mae psj mepeBar nepes iHIIMMU, a caMe MiHIMaJIbHI TEHACHIIT 10 aOpa3uBHOTO Ta
KaBITAIIITHOTO 3HOCY.

Bax/mBUM 4YMHHUKOM Y BHOOpPi € TakOX KpUTEpid TEXHOJIOTIYHOCTI KOHCTPYKIIi Koseca -
o0paHe KOJIeCO Ma€ BUCOKY TEXHOJIOTIYHICTb 3a paXyHOK HU3bKO1 BUCOTH JionaTok. OOpaHuii BapiaHT
KOJIeca Ma€ BICOKY JKOPCTKICTh 3aB/ISIKM HAIIHHOMY TIOE€THAHHIO 33/IHBOI JIeTali, [0 M€ JIOTATKH, 3
HEepeaHIM JUCKOM.

Ha ocHoBi 3po6neHoro Bubopy Oyia 3ampornoHOBaHa YIOCKOHATICHA KOHCTPYKIlisS MTPOTOYHOT
YaCTUHH HACOCY PHC. 7, KA CKJIAAAETHCS 3 JOPOOJICHOTO KOPITYCY YJIUTH, IBOX I'YMOBHUX JIeTaneH ii
(byTepoBKH Ta JBOX CTAJIBHUX AeTajei pobodoro koieca, siki 3’ €IHYIOTbCS OO TaMH.

Pucynok 7. KoHCTpYKTHBHE BUPIIICHHS MO YJOCKOHAJIICHHIO MPOTOYHOI YaCTHHH POOOYOT0
KOJIECa HacoCy

Bci noBepxHi aeraneit poTOYHOI KaMepu poOoYoro Kojeca BKpuBaroThes mapom rymu CKC-
30APKM-15, mo cyTTeBO 3HMXKYE iX aOpa3uBHUIN 3HOC.

Bucnosku (Conclusions)

VY mporeci IOCHIPKEHHs BCTAHOBICHO HANOUIBII palioHAJIbHUI BapiaHT YIOCKOHAJICHHS
Hacocy 81 p-8M, sikuif BUKOPUCTOBYETBCS [UIA IEpEeKavyBaHH 3aJ1130pyAHO1 MynbNu iiibHicTIO 1300-
1400 kr/m>, npy MakCUMaITbHIM KPYIHOCTI yacTuHU 10 5 MM. OKpiM OTO 3alpornoHOBaHe poboue
KOJIECO, SIKe CIIiJ] BUKOHYBaTH 30ipHUM CIOCOOOM 13 JBOX JETajlei, 3a JOTIOMOTOI OOJTOBUX
3’enHaHb. Bci MOBEpXHI MPOTOYHOI YaCTHHM 1 pobouoro koseca (yrepytoTbes mapom rymu CKC-
30APKM-15, sika cTBOpro€ Oinbll eeKTUBHILIe QyTepyBajgbHE MOKPUTTS, IO 3 YAOCKOHAJICHHSIM
KOHCTPYKII Hacoca J03BOJIAE€ MiABUIMUTH MOT0 eKCIUTyaTauidHUi pecypc 1 30UIbIMTH
MDKPEMOHTHHIA TIEPIO.
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