Jlexnus 1 Oougue eonpocwl, onpeoeyieHus, mepmuHnoI02us, Kiaccupukayus, 0OCHO8Hble

RpU3HAKU

IIpuMeHeHHE yKe UMEIOIIMXCA CTaHJAPTHBIX PEIICHUM B XOAE NPAKTUYECKOM WHKCHEPHOU
NeSITeIbHOCTH TIO3BOJIIET CYIIECTBEHHO COKpaTHTh oOuIMe Tpyho3arpaThl. He HykHO, Hampumep, B
MOJTHOM 0OBEME BBIMOJIHATH MPOEKTHO-KOHCTPYKTOPCKUE PacyeThl, WM MPOBOAUTH (PyHIaMEHTAIbHbBIE
TEOPETUUECKHE U HKCIIEPUMEHTAIbHbIE UCCIIEJOBAHMUS.

Ho st Toro, 4To0bl MCTIOJIB30BaTh HAKOIIJICHHBIE YEIOBEUYECTBOM 3HAHUS U OMBIT, HEOOXOIMMO
3HaTh COOTBETCTBYIOIIYI0 TEPMHUHOJOTHIO. Beap 0OBEKTH M sBJICHHs (WM TPOOIeMy) HEOOXOIUMO
BHAYaJe paclo3HaTh, KIaCCU()UIIUPOBATh U TOJIBKO MOTOM, IO TapaMeTpam, Mpu3HaKaM, CBOWCTBAM H T.
Il., CONIOCTABIIATh C UMEIOIMMUCS PEIICHUSMHU.

B of0mem cnyuae wmawuna (machine - ¢pany., nam.)— ycmpoiucmeo, blNOAHAIUEe
MexauuuecKkue O8UdCeHUs Ol NpeoOpazo8anuss SHepeul, Mamepuanroe u uH@opmayuu, MOITOMY
pa3nuyaroT MalIMHBl  9Hepeemuueckue, pabouue (TEXHOJIOTUYECKHE W  TPAHCIOPTHBIE), U
ungopmayuonnvie. B muctmmmuae OI'M u T'Il paccMaTpuBarOTCsi SHEPreTHUECKHE MAIIUHBI -
(yempoiicmea, 6bInONHAIOUUE MEXAHUYECKUE 08UNCCHUA 0J151 NPE0OpPa308aHUs IHEPSULL).

T'uopasnuueckue mawunvr (I'M) - ycmpoiicmea, cayxcawue 071  npeodPaA308aHUs
MEXAHUYEeCKol SHepeuu BX00HO020 36eHA 6 IHEPIUI) NepemMeuiaemoll MHcuOKocmu (Hasvlearom
2uodpoHacocamu) uau O Npeoopaz08anus 2UOPAGIUUECKOU OSHepeuUu NOMOKA HCUOKOCMU 8
MEXAHUYECKYI0 IHEPSUIO BbIXOOHO20 36€HA (2UOPOOBULAMENL).

CymeCTByIOT pa3jInuHbIC CIIOCOOBI KJ'IaCCI/I(I)I/IKaI_II/II/I (HO KOHCTPYKTHBHBIM OCO6€HHOCT5{M,

NPUHIUIY ACHCTBUA, Ha3HAYCHUIO U T. 1.). Hampumep, no éudy npeoOpazyemoii suepruu B ['M. [leno B

TOM, YTO MCXOJsl U3 TEOPUH T'MIIPONPUBOJA, npupaujerue TUAPo3Heprur B ['M MOXeT NpoucXoauTh 3a
CYeT KMHETUYECKON U (MJIN) MOTEHIMAIbHON COCTaBIISIFOIINX.
Jlis paccMOTpeHHsT 3TOro BONPOCAa BOCHOJb3yeMCs ypaBHeHHMEeM bepHymum s moToka

peanbHOH (BSI3KOM) )KUIKOCTH, Mpoxosimei uepe3 ['M (ypaBHeHne OanaHca SHEPTUH)
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7,7, - TeOMEeTpUYECKHE BBICOTHI (F€OMETp. HAlop) - XapaKTEepPU3YIOT SHEPTUI0 MOJOKEHHUS,
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kodpdunment Kopuonnca, yauThIBaIONINI HEPABHOMEPHOCTh PACIPEICIICHUS CKOpOoCcTel (OTHOIICHUE
JNEUCTBUTEIbHOW KMHETUYECKOW SHEPrUU MOTOKA B JAHHOM CEYEHUHM K KMHETUYECKON SHEPTUU TOTO ke

IIOTOKA U B TOM € CEYEHUH, HO [P PAaBHOMEPHOM PACIIPEAEIEHUN CKOPOCTEN)
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COCTaBISIONIAS.

[Toatomy paznuuator OI'M:

I - cuopoounamuueckue (nonacmmusie), odbecrieunBaroNe MPUPAIICHHE TOJTHON YHEPTUH JKUJIKOCTU B
OCHOBHOM 32 CYET U3MEHEHUS €€ KUHemuuecKkoil COCTaBISIoNIeH (LIeHTPOOEKHbIE U OCEBBIE HACOCHI,
TUApaBINYECcKUe TypOUHBI U TIp.);

-euopocmamuueckue (00vémuble), OOECTCUMBAOIINE TPHUPAIICHUE TOTHOW OJHEPTUU
KHUJKOCTH B OCHOBHOM 3a CYeT W3MEHEHUS_e€ nomeHnyuanvHoil cocrapisionieit. Ilpu stom:
npeoopazosanue IHEPZUU RPOUCXOOUM 6 pe3yibmame 83aumoodelicmeus padoueil cpeost ¢ padoouum
0p2anom eHympu padoueil Kamepbl.

Ion paboueni xamepou noHumaetcs npocmpancmeo euympu OI'M, ocpanuuennoe pabouumu
NOBEPXHOCMAMU OemaJiell, NepuooudecKuU UsMeHsawee ceoll 00bEM U NONEpeMeHHO coobwaujeecs ¢
Mecmamu 6xo0a u 8blxo0a pabouyeli cpeobi.

Jlnis mosicHeHus MpUHLMIA ASUCTBUS cHavaa oopatumMcs kK npocreimeid OI'M -rugponunusapy,

YCTPOHCTBY, COOOIIAIOMEMY BBIXOJHOMY 3BEHY IOCTYNATEIbHOE ABHKCHHE:

. NopuwiHs -

-t T

Puc.2

1,7-BcachIBarolIne KIIaNaHbl; 2-MOPILICHB; 3-IWIMHID; 4,5-HarHeTaTeNbHbIe KianaHel; 6-puBoj; /7, [1] - mopIiHeBas U ITOKOBAs MOJIOCTH.

BBens cucreMy oOpaTHBIX KJalmaHOB MU MEXAaHUYECKHM MPUBOJ, MOJIYYUM MOPIIHEBOW HACOC

JBOMHOTO AeMCcTBUS (TaK HA3bIBAEMBIi MOKAapHBIA HACOC).

[Ipyu nepememnieHun MNOpPUIHS BOpaBo, 00bEM monoctH Il yBenmuuuBaeTcs, JaBiIeHHE B HeEH

YMCHBINACTCA; OTKpPbIBAsA KilallaH 1. X(I/II[KOCTB us3 BC&CI)IBaIOHIGI\/JI MarucTpain HA4HET 3aMOJHSTh
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NIOPITHEBYIO IIOJIOCTb (H_ITOKOBaH yMCHLI_HaeTCH). HpI/I ABWXXCHUHN TIOpPHIHA BJICBO — B IIOJIOCTU 11

HAYMHACTCS POCT JABJICHUS W OTKPBIBAETCS KiamaH 4, >KUIKOCTh OyJeT BBITCCHITHCS B JIMHUIO
HarHetanus. [Ipu STomM 0O0BEM MITOKOBON IMOJIOCTH YBENWYMBACTCS, JaBIEHHE B HEMl maaaer,
OTKPBIBACTCSI KJIAMAaH 7 U KHUIKOCTh U3 BCACHIBAIOIIECTO TPYOOIPOBO/IA, MTOCTYIAET B ToJjiocTh L11.
OO61muM npuHIUIOM paboTsl M060i OI'M sBnsercs:

-8blmecHeHUe HCUOKOCMY PadbOIUMU OPTAaHAMU U3 3AMKHYM0O20 00béma - paboueii KaMephl;

-YUKIUYecKoe uzMeHeHue 00bEM08 PabOUMX KaMep TpPH JBIKEHUU 3BEHBEB, (HOPMHUPYIOIIUX
pabounie oTceKku (MOpLHUOHHAs U HEpaBHOMEpHAs oa4a — IMyJIbcarys);

-nepuooudeckoe nooknouenue K cucmeme (T.e. TEPMETUYHOCTh BXOAAa OT BBIXOJA, TOT/Aa Kak
nonactHele ['M - npoTo4HbIE).

Caoiictea OI'M

K obwum ceoiicmeam o6vemnvix mawiun, KOTopbie 0OYCIOBICHBI UX MPHUHIIUIIOM JEUCTBUS U
OTJIMYAIOT WX OT HACOCOB JIOMIACTHBIX, OTHOCSTCS CIICAYIOIINE:

1. Huknuunocms pabdouezo npouecca W CBsS3aHHAsS C HEW HEpaBHOMEPHOCTh Tojaunm (e€
MMOPIIMOHHOCTb, - TT0/1adya 00bEMHOT0 HACOCa OCYIIECTBIISETCS HE PABHOMEPHBIM TTOTOKOM, a MOPIUSIMHU,
KaKJas U3 KOTOPBIX COOTBETCTBYET MOJade OJTHOM pabodeil Kamephl;

2. TI'epmemuunocms Hacoca, T. €. TOCTOSHHOE OTAEJCHHE HAMOPHOTO TpyOOmpoBoga OT
BCACHIBAIOMIETO (JIOMACTHBIC HACOCH TEPMETHYHOCTRIO HE 00J1a/Iaf0T, a SBJISIOTCS IPOTOYHBIMU).

3. Camosecacwviéanue, 1. €. ClioCOOHOCTh 0OBEMHOTO HAcOCa CO3/1aBaTh BaKyyM BO BCACHIBAIOILIEM
TpyOOIpPOBO/IE, 3aMOJHEHHOM BO3IYyXOM, JOCTAaTOYHBIN IS TMOIbEMa JXKHUIKOCTH BO BCACHIBAIOIIEM
TpyOOIPOBOJIE 10 YPOBHS PACHONIOKEHHUs Hacoca. BricoTa BCaChIBaHUS KHUJIKOCTH MPH STOM HE MOXKET
OBITH OOJIBINE TIPEACITBHO TOMYCTHMOM. JlomacTHeie HAacochl 0€3 CenuaabHBIX MPUCIIOCOOJICHU HE
SIBJITFOTCSI CAMOBCACHIBAIOLIMH.

4. Kecmkocms xapakmepucmuku, T. €. KPyTU3HAa €€ B CHUCTeMe KoopauHaT Hamopa H (umu
JABJICHUS p) TI0 Tojadye @, 4TO 03HaYaeT MaJIyl0 3aBHCHMOCTh MOja4u Hacoca (@ OT pa3BUBAEMOTO MM
naBieHus. UneanbHas T1oJaya COBCEM HE 3aBHCHT OT JaBleHUS Hacoca (B TO BpeMs, Kak
XapaKTEPUCTUKH JIOTIACTHBIX HACOCOB OOBIYHO TOJIOTHE).

5. Hezagucumocms oOasjeHus, CO3JaBaEMOro OOBEMHBIM HACOCOM, OT CKOPOCTH JBWKCHHS
pabodero oprana Hacoca U CKOPOCTH KUAKOCTU. B mpuHIuIe, npu paboTe Ha HEC)KUMAEMOU JKUKOCTH,
00BEMHBI HACOC, OONAMAIONINN HICATBHBIM YIDIOTHEHHWEM, CIIOCOOCH CO3/1aBaTh CKOJIb YTOJHO
BBICOKOE JaBJICHHE, OOYCJIOBIEHHOE HArpy3Koi, MpH CKOJIb YrOJHO MAaJlo CKOPOCTHU JBHKEHUS
BBITCCHHUTENCH. JIJIT TONMydeHUsT BBICOKHMX JIAaBJICHHH C TIOMOIIBIO JIOMIACTHOTO HAacoca TPeOyroTcs

OOJIBIINE YaCTOTHI BpalICHUS KOJICCa U OOJIBIIINE CKOPOCTH KUAKOCTHU.
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Knaccudukanus, npeactaBieHHas Ha pUC. 3, MO3BOJSET MONYYUTh OOIEe MpPEACTaBICHUE O

MHOT000pa3uy MallvH JAHHOTO TUTIA U 00JIACTH MX MPUMEHEHUS, HO HE SIBJISIETCS HU €AMHCTBEHHOM, HU
OKOHYaTeNbHOU. J[anbHENIIy 0 CTPYKTYpH3aLtio Oy1eM OCYLIECTBIIATh IO MEpe OCBOCHUS MaTepuala.

B 3aBHCHMOCTH OT TOTO, MEHSIET JM CBOE NMPOCTPAHCTBEHHOE IOJIOKEHHE padouas kamepa B

OAREMHERIE TUTTNOMATITUHRT

N nenemvelineMocmi NaAOULY KOMP

BosspnaTtHbie I Poropnrpie
- ' -~ / \_‘

. S A e ——— :
no xdpaxmepy euxicenus
BORRNATHO-TIORONOTHRIE Bo3sBnaTHO-nnocTVHATENHHBIE :
— - pabouux op2akos

E ------ -/---‘-_-y ------------------- [LLELLL] E -.;:,‘ ............................... \.' ...........

N

DOTODHO-BDAIIATCIBHBIC DOTODHO-IIOCTVIIATCIIBHBIC

AKCUANTKHKRIE nanmuanskHbRIE

KDUBOIITUTTHRIE KVIIAYKOBhIE

R e e L e L L -),h' ---------- L""‘:
yeon Mew_a)v Beamu epawens

BHUHTOBBIC

TIJ1aCTUHYAThIC
mecrepéHyarbie
C IIapUKOBBIMU

aKCHUaJIbHbIC paaruajJlbHbIC

Puc.3 Knaccudpukanumonnas cxema OI'M
nporecce paborel, OI'M nensTcs Ha aBa Kiacca: 6ozépamusie (cM. puc.l) (pabouas xamepa
HEeNnoosuUdICHAa) U pomopHule (padbouas Kamepa noOBUNCHA).

I[To xapaktepy JABWXKEHHS  BXOAHOTO 3BeHa  Bo3BpaTrHble OI'M  pazgenstor Ha
npamooeiicmeyrouue (C 8036pamMHO-NOCMYNAMENbHbIM JBIKEHUEM BXOJIHOTO 3BEHA) U 6aibHble (C
BpaIllaTeIbHBIM JIBH)KEHHUEM BXOJHOTO 3BEHA).

BaabHble fenaTcs Ha Kpueouiunnule U KyJiauKogole.
KyaaukoBble monpasnensiorcss Ha akcuaivHole (puc.4) (yrom Mexay OChIO BpalleHHs

TIPHBOJIHOTO 3IEMEHTa 1 0Chio pabouero oprana ot 0° 10 45 °) u paduansusie (yron ot 45° 1o 90°).

Mol 3~

4
h=d 1z, h

a) 0)
Puc.4 Paouanvhovie u axcuanvhuie kyaauxkosvie OI'M (a u 6 coomeemcmeenno): 1 nacnemamenvHulll KIANAH, 2- YUIUHOD
3-npvorcuna; 4-ecacwvisarowuil Kianam,; S-noputerv,; 6-npugoo.
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Puc.5 Pomopnuvie OI'M: a, 6- wecmepénuamuole ¢ 6HeUHUM U BHYMPEHHUM 3ayenyienuem, 8- UHmosble, 2, 0 -
naacmuHyamole 00HO-08YKPAMHO20 0elicmeUsl, e, H -AKCUANbHO-NOPUIHegble ¢ HAKTIOHHBbIMU OUCKOM U OTOKOM.

B poropHbIx pabounie kamepwl nepemewjaromcsi, a paboune OpraHbl COBEPIIAIOT BpalllaTEIbHOE
(poTOpHO-BpalllaTeIbHOE) WM BpallaTelbHO-MOCTyNaTebHOEe (POTOPHO- MOCTYMATEIbHOE) ABMKEHUE.
OTcyTcTBHE BCACHIBAIOUIMX M HAarHETaTeNbHBIX KJIAIAaHOB B POTOPHBIX HAcOCax SIBISETCS OCHOGHOI
KOHCMPYKMUBHOU 0COOEHHOCMbIO, KOTOPas OTIUYAET UX OT MOPLIHEBBIX THIPOMAIIIHH.

PoTopHo-BpaiaTe/ibHble HACOCHI Pa3/IEAIOT Jajiee MO KOHCTPYKLHU BbITeCHUTENEH (padounx
OpraHoOB - IIECTEPEH, BUHTOB, MJIACTHUH, IIAPUKOB).

I[InacTuHYaTble MAIIUMHBI (3AMKHYMble uU3MeHsAeMble O00bEMbl  00pA306aHbL  GHYMPEHHEl
NOBEPXHOCIbIO CMAMOPA, HAPYIHCHOU NOBEPXHOCMbIO POMOPA, MOPYUEBbLIMU NOBEPXHOCMAMU U O8YMS
COCeOHUMU  NIACMUHAMY, COBEPUAIOWUMU  OOHOBPEMEHHO C  BPAWYAMENbHBIM U  8036PAMHO-
nocmynamenbHoe 08UNCEHUe, NePemMeyaromcs 60Kpy2 HeKOMopoU OCl).

Illecrepenuble OI'M 6Hemneco w eHympennezo 3aneruieHus (napa 3ayenisowuxcs
YUTUHOPUYECKUX Wecmepelr noMeweHa 8 nIoOmHo obxeamuléarowull ux kopnyc. B kopnyce, ¢ mecmax
6x00a uiecmepén 8 3ayenieHue U blx00a U3 He2o UMeIoNCcs KaHalbl, Yepe3 KOmopbvle 0CyUecmaisiemcs
n00800 (6cacviéanue) u 0meoo (HacHemarue) HCUOKOCMIL).

BunroBbie OI'M (pomop umeem ¢opmy eunma, kKomopwviii 0OHOBPEMEHHO GbINOIHAEM QYHKYUIO
8blmecHumens, a HCUOKOCMsb 8 Hacoce nepemeuiaemcs 800Jb 0cell 8PAUeHUs. GUHINOE).

PotopHo-nopuiHeBble HAcOCHl MO PACIOJIOKEHUIO PabouMX Kamep JAESATCS Ha paouanbhHo- 1
akcuanbHo-TIOpITHEBbIe. Paboune kamepsl X 00pa30BaHbI MOBEPXHOCTSIMH [UJIMHAPOB H MOPITHEH, a
OCH TIOPIIHEH TapalIebHbIl OCH 0JIOKA IUIMHIPOB MM COCTABIIAIOT ¢ Hel yrou He 6onee 45°,

AKcuajgbHO-nopuHeBble ruapoMamuHbl (AIII'M) npanee mnonapasnensioTcss Ha HJIYHICEPHbLE
(OecmaTyHHBIC) U HOpuiHegble (IIATYHHBIE).

ITopmneBbie AIII'M (watynsbsle) nonpasgenstorcda Ha I'M ¢ Haknonnvim Ouckom U ¢
HAKIOHHBIM OI10KOM YUTUHOPOE.

OI'M Takke pa3fensioTCs Ha MAalIMHBI C PEryJMpyeMbIM U HEPEryJHUpyeMbiM pabouYuMu
o0BEmMamu.

OCHOBHBIMU CBOMCTBAMH POMOPHBIX HACOCOB, BBITEKAIOIIMMHU U3 CHEHU(PUKH HUX paboyero
rporuecca, 1 OTJINYAIOIIUMU UX OT HOPUIHEGBIX, SBIISIOTCS CIEyIOLIHIE:
1. O6paTuMoCTh, T. €. CIIOCOOHOCTHh THAPOHACOCOB pabOTaTh B KayeCTBE THIPOJBHUTATENEH

(rupoMOTOpPOB) U HA0O0POT. [TopIIHEBBIE HACOCHI ATOI CITOCOOHOCTHIO HE 00JIAAAIO0T.
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2. boabmasi 0bICTPOXOAHOCTH. MaKCUMAJIBHO JIOITYCTUMbIE 3HAYEHUSI YACTOTHI BPALLICHUS JJIsI

poropHbIx HacocoB n=2000...5000 o6/MuH, NpHYEM HWKHHHA TMpeIes] COOTBETCTBYET OOJIBIINM
HacocaMm, a BEpXHUH - ManbIM. [l HOPIIHEBBIX HACOCOB 3TH 3HAUEHMSI B HECKOJIBKO pa3 MEHBIIIE.

3. CnocodHoCcTh padoTaTh TOJBKO HA YHCTBIX (OTQUIBTPOBAHHBIX WU HE COJEpIKalluX
aOpasuBHBIX M METAUIMYECKUX YacTHUI[), HearpecCMBHBIX H CMa3bIBAIIMX KUAKOCTAX. OTH
TpeOOBaHUSA K >KMJKOCTH OOYCJIOBJIEHBI MajbIMU 3a30paMHM B POTOPHOM HAcoce U TPEHHEM MEXIy
00pabOTaHHBIMM MO BBICHIMM KJIaccaM TOYHOCTH W YHUCTOTHI MOBEPXHOCTSMU CTaTOpa, pOTOpa H
BBITCCHUTEJICH.

Ecnu nepBele 1Ba CBOMCTBAa POTOPHBIX HACOCOB SIBISIOTCS HX NPEUMYILECTBOM, TO TPEThE
CBOWCTBO OTpaHMYMBAET IPUMEHEHHE 3TUX HacocoB. PaboTa HacOCOB Ha BOjE HE lLieraecoo0pa3Ha, Tak

KaK BOJ/Ia BBI3BIBAET KOPPO3HIO U BEAET K OBICTPOMY M3HALIMBAHUIO PAOOYMX OPTaHOB.



