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IIpakTuyeckoe 3ansitue Ne 1

MN3YYEHUE TIPUHIMIIA PABOTBI U KOHCTPYKIIMN OCHOBHBIX Y3J10B
HEHTPOBEXHBIX HACOCOB

[ens paboTel: M3yueHne BapuaHTOB KOHCTPYKIIUH IIEHTPOOESKHBIX HACOCOB.

06u4a;1 KOHCMPDYKmMUGBHAAN cXema uenmpoﬁeafcnozo Hacoca

HeHTpO6e}KHLIe HACOCBI OTHOCATCSA K KJIIACCYy TMHAMHWYCCKUX MAalllMH, B KOTOPBIX
MEXaHUUYeCKasi 3HEprusi, MOABOAMMAs K HAcCOCy OT NPHUBOJSILEIO €ro JBHUIaTes,
npeoOpas3yeTcst B SHEPTUIO TIOTOKA € TIOMOIIBIO JIOIACTHOTO KOJIeca.

OCHOBHOE OTIIMYUE UX OT IPYTUX AUHAMHUYECKUX MAIIUH COCTOUT B HAIIPABJICHUU
JBYDKEHUSI TTOTOKA >KUJKOCTH OTHOCUTENIBHO OCH POTOpa Hacoca. JTO JBHKEHHUE B
I_[eHTpO6€)KHBIX HacocCax MpOUCXOAUT NPCUMYIICCTBCHHO B IINIOCKOCTH HOpMaHBHOﬁ K
OCH Hacoca - MO paguycy pabodero Koijieca, 4TO CHOCOOCTBYET BO3ZCHCTBUIO Ha
KHJIKOCTb, HAXOAIIYIOCS B paboueM KoJjiece, IEHTPOOEKHBIX CHIL.

KOHCTpYKTUBHBIE CXEMBI BCEX LEHTPOOEKHBIX HACOCOB MPUHLIMITHAIBHO
aHasiornynbsl. Ha pucynke 1.1 mpencraBneHa camas oOmiasi cxema IMOJO0OHBIX
HACOCOB, KOTOPasi HA IPAKTUKE PEAIM30BaHa B KOHCTPYKIIMM KOHCOJIBHOT'O HAacoca.

B o01em ciryyae Hacoc COCTOUT U3 ABYX OCHOBHBIX YacTEH: BPALLIAIOLIETOCs
pOTOpa U HEMOJBUKHOIO KOpITyca (cTaTopa).

['1TaBHBIMH COCTABJISIOLMMU POTOPA SBJIAFOTCS BaJl Hacoca 1, Ha KoTopoe
HACaXXEHO JIOMAcTHOE paboyee Koyeco 2, MPUBOAAIIEE MOTOK B ABUKEHUE.

Koprmyc Hacoca 00beIMHSIET YCTPOMCTBA, CITYXKaIlKe JIJIs TOABOA KUAKOCTH
K JJOMacTHOMY KoJecy (1oBoJ 3) M 0TBoJia MOTOKa oT Hero (oTBox 4). OTBOS,
KpOME TOro, peAHa3HayeH AJid MpeoOpa30BaHMs KUHETUYECKON YHEPTUU NOTOKA,
BBIXO/ISILIETO U3 KoJieca B MOTEHIMANbHYIO (naBienue). [lonBoa u oTBOJ MOTYT
MMETh Pa3IMYHOE KOHCTPYKTUBHOE ucnonHenne. Ha pucynke 1.1 npuseneno ogHo
Y3 TAKUX PEIICHUN.

Hacoc umeer 1Ba yniioTHEHHUs - iepeanee U KoHuesoe. [lepennee
YIUIOTHEHUE CIIY>KUT AJI1 YMEHbIIEHUS 00paTHOrO BO3BpaTa KUIKOCTH U3 001acTU
HarHeTaHus (Ha BBIXOJIE€ KoJieca) B 00JIacTh BcachiBaHUs (Ha BXOJIE Kojeca) U
pa3MelaeTcs Ha BX0JIe KoJjieca B IPOCTPAHCTBE MEXAY KOJIECOM M KOPITYyCOM
Hacoca - mo3. 5 Ha pucyHke 1.1. 3a30p B yINIOTHEHUH BBIMOJIHAETCS BO3MOMXKHO
MaJibIM, BCJIEJICTBUE YETO yTeuKa (0OpaTHBIN TOK JKUJIKOCTH) CBOAMUTCS K
MUHUMYMY.



Pucynok 1.1 - Cxema 11eHTpoOSKHOTO Hacoca KOHCOJIBLHOIO THITA

KonueBoe yruioTHeHrMe 6 HAXOAUTCA B MECTE BBIXO/Ia Baja U3 KOpITyca
HAacoca ¥ MPeI0TBPALIAET YTEUKH KUIAKOCTH YEPE3 JaHHOE OTBEPCTHE.

Bain Hacoca coeuHseTCs ¢ BAJIOM JBUTATENS TOCPEACTBOM My Thl. Oniopoit
JUIS Baja CIIy>KaT MOAUIUITHUKY, BOCIPUHUMAIOIINE KaK PaaUualbHYI0, TAK U OCEBYIO
Harpy3ku. B Hacocax WuCHONB3YIOTCS NOAMIMIHUKY KaueHHs (IIapUKOBEHIE,
POJIMKOBBIE) M CKOJIbKEHUS. [[ns yMEHBUIEHHS TPEHUS U MPEIOTBPAILLCHUS
pa3pylieHHUs] MOIIIUITHUKA KAaueHHUsS CMa3bIBAlOTCS KOHCHCTEHTHOW (COMUIOIN,
TEXHUYECKUU Ba3zenuH) JuO0 KUIKON (aBTON, TYpOMHHOE Macio) cMaskou. B
MOCIIETHEM CIIy4ae Uil pa3MELIEHUsl MOAIIUITHUAKA IEIaeTCs CliequalibHas Kamepa
(MacnsiHasT BaHHA), KyJa 3ajuBaeTcss Macio. [lONIMUMHUKH CKOJIBKEHHUS C
0a00MTOBBIMH BKJIAJIBIIIIAMH CMAa3bIBAIOTCS JKUJIKUM MAacCIOM, a C JTIUTHO(OJIEBHIMU
WJIM PE3MHOBBIMU BKJIAJIBIIIIAMUA — BOJIOM, JUIsl YET0 UCIIOJIb3YETCsl YucTast Boja 6e3
MPUMECH MEeCKa WIN JPYTUuX adpa3vuBHBIX BKIIOUCHUH.

N300paxkeHHbIi Ha pucyHke 1.1 Hacoc MpuBeeH B KAYECTBE XapaKTEPHOTO
MprUMepa TUAPABINYECKAX MAIIMH JaHHOTO Tuma. Ha npaktuke BCcTpevaroTcs
HAacOChI B pa3JIMYHbIX BapuaHTax. [loaTomy s cucremMaTu3aiuy KOHCTPYKTHB-
HBIX PEIIeHUI UCTOIb3YeTCs KilacCUu(PUKalrs HaCOCOB.

Kﬂaccud)ukauu}l uenmpoéeofcubtx HACOCo6 NO MmexXHUuuYeCKum
xapakmepucmukam

OpHu ¥ Te ke 3HAaYeHHs NI0JIa4u U HAropa MOTYT OBbITh MOJIYYEHbI B HACOCAX
C pa3IMyYHbIM YHCIIOM 000pOTOB. ECTECTBEHHO, YTO KOHCTPYKIUS pab0UYNX KOJIeC U
BCEX AJIEMEHTOB MPOTOYHOM YacTH HAcoca, paBHO KaK M UX pa3Mepbl, IPH 3TOM
MeHsAroTcs. [ cpaBHEHHUs JIOMACTHBIX HACOCOB PA3JIMYHBIX THUIIOB MOJb3YIOTCA
K03 PUIIMEHTOM OBICTPOXOIHOCTH, KOTOPBIH SBJISIETCSI CBOCOOPA3HBIM KPUTEpUEM
noaoOust HacocoB. KoadduimeHToM OBICTPOXOAHOCTH HAacoca Ns , Ha3bIBACTCS
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JacTOTa BpaIleHHUsS aOCTPAKTHOW MOJIeIM Hacoca (BO BCEM IOJO0HOW TaHHOMY
HAcoCy), KOTopas, CO31aeT Hanop pasHblA 1 M mpu noxaude 0,075 m>/4 (unm npu
M0JIE3HOM MOIITHOCTH B 1 J1.C.)

YucrieHHOE 3HAaYCHHE N OTIpeAesaeTcs mo Gpopmyre:

Jo

3/4
H

n,=3,65-n-

TJIe N - YacTOTa BpaIieHus poTopa Hacoca, 00/MHUH;

Q - mojaya Hacoca (11 HACOCOB JABYXCTOPOHHEro Bxoja BMecto QQ ciemyer
npuaUMaTh Q/2), M/c;

H - nanop, pa3BuBaemblii HACOCOM (JIJI1 MHOTOCTYIIEHYAThIX HACOCOB BMECTO
Haropa Hacoca clieflyeT NPUHUMATh Hamop oaHou crymenu - H/k, rme k -
KOJIMYECTBO CTYIIEHEW B HACOCE), M.

KosdduimenT OBICTPOXOTHOCTH  SIBISIETCS Ba)XHBIM  YHUBEPCAJIbHBIM
MoKasaTesieM, KOTOphIi JaeT O0IIyI0 HHTETPpaJIbHYIO OIIEHKY Hacocy. B Hacocax c
OJIMHAKOBBIMH 3HAYECHHSIMU N BCE TUAPOJIMHAMUYECKHUE MPOIECCH TEOPETUUECKU
MOJOOHBI.

B cuity ormedeHHOro, KO3(PGUIMEHT ng MOXKET MCIOIb30BaThCA B KAUECTBE
OJIHOTO M3 MPU3HAKOB Kiaccudukanuu HacocoB. B Tabmuie 1.1 npuBeneHa takas
Kiaccupukanus JomacTHbIX  HacocoB. CorylacHo 3ToMl  KiaccuUKaluu
LEHTPOOCKHBIE HACOCHI MOJPA3ACIAIOTCS Ha TPU TPYNIbl - MUXOXOOHbLE,
HOPMATbHOU ObICMPOXOOHOCHU, ObICMPOXOOHDbIE.

B nutepatype K 1EHTpOOEKHBIM HACOCAM HHOT/IAa OTHOCAT OUA2OHAIbHbIE
HACOCHI, KOTOPBIE TAK)KE 0XapaKTepru30BaHbl B Taduie 1.1.

Tabnuna 1.1
Bunx Hacoca Kosdpduupenr | Sckus pabouero | OrHomrern | dopma jgomaTku
6I>ICTpOXO}1HOCTI/I KoOJieca
ue
D,/D;

1 2 3 4 5
[{enTpOoOeKHbII 50-80 ] 2,5-3 [Munmuaapuydeckas
TUXOXOHBIN ~

o @)
[{enTpOoOeKHbII 80-150 ' 2 [IpocTpaHcTBeR-
HOPMAaJIbHBIN y Hasi Ha BXOJE,
= [INHAPUYECKAs
) Ha BBIXOJIE

[Tpoomkenne TadJIMIbI




1 2 4 5
LleHTpoOEKHBIH 150-350 1,4-1,8 [IpocTpancTBeH-
OBICTPOXOTHBIN Hast
LleHTpoOEKHBIH 350-500 1,1-1,2 [IpocTpancTBeH-
ITOJTyOCEBOM Has
(IaroHaJIbHBIN
OceBoii 500-1500 1 [IpocTpancTBen-

= Hast
al o

TexHuyeckue XxapakTepUCTUKU HACOCOB TECHO CBA3aHbI C X KOHCTPYKIUEH.
OO0 TOM CBUAECTENBCTBYET TOT (PAKT, UTO C YBETUUCHHEM OBICTPOXOAHOCTH Hacoca
IuaMeTp pabouero Koyieca yMEeHbIIAeTCsl.

Kﬂaccud)ukauu}l uenmpoﬁeofcublx HACOCO6 RO KOHCMPYKMUBHbBIM NPUSHAKAM

[{enTpoOexKHbIE HACOCHI OTJIMYAIOTCS JPYyr OT Jpyra MO CJCAYIOIINM
OCHOBHBIM KOHCTPYKTHBHBIM MMPU3HAKAM:
- N0 PACNOJIONHCEHUIO OCU 8PAUJEHUS POMOPA 8 NPOCMPAHCMEBE;
- N0 KOHCMPYKYUU paboye2o Koaeca,
- 1O pAcnonoxceHuo pabouezo Koieca Ha 84ty HACOCA OMHOCUMENbHO ONOp;
- N0 KOJIUYeCcma8y CmyneHel,
- N0 KOHCMPYKYUU KOPNyca,
- no cnocoby YnjiomHeHus KOpnyca HACOCA 8 Mechme 8blXx00d U3 He20 6ald
(KOHIIEBBIC YTUIOTHEHUS);
- no cnocoby yniomHenusi pabouezo Koueca.
- N0 HAIUYUIO U CNOCOOAM OCYWEeCMBIeHUs SUOPABIUYECKOU pa3epy3Ku pomopa
Hacoca om 0cesvlx CUl,

Ilo pacnonoscenuio ocu eépawjeHus pomopa é NPOCMPAHCHIEE HACOCHI
OBIBAIOT  2OPUSOHMANbHLIMU U @epmuKaibHuiMy.  [Ipu  BepTUKAIBHOM
PAaCIONOKEHUU SKOHOMMTCS IUJIOIIA/lb, 3aHUMaeMas HACOCHBIM arperaroM M, B
HEKOTOPBIX ClTydasx, 00Jerdyaercs MOHTax TpyOOIpoOBOIOB.

Ilo xoncmpykyuu pabouezo Koieca HACOCHI MOTYT OBITH C KOJecaMu
sakpvimozo (pucyHok 1.2 a) noayomxpeimoeo (pucyHox 1.2 6) u omxpwimoeo
(pucyHOK 1.2 B) TUTIOB.



Pucynok 1.2 — BapuanTsl pabounx KoJjec eHTpoOeKHOro Hacoca:
a - 3aKpBITOrO THUIIA C OJTHOCTOPOHHUM BXOJIOM (pa3pe3 1 OOITuil BU)
0 — MOJYOTKPBITOT'O THUIA; B — OTKPHITOTO TUIA
1-BHyTpeHHUM (3a1HUIT) TUCK, 2-TIOMATKH, 3- IEpEIHUN AUCK, 4-CTymurIIA

B nepBom ciydae (pucyHok 1.2 a) pabouee Kojeco UMEET JiBa IUCKa - 3aJHUH
| nunm 0CHOBHOM CO cTynuiled 4, UMEIONIIEH IMOHOYHBIN Na3 JJIs1 KPEIICHU KoJieca
Ha Baly M MNEpeAHUM 3; MEXAYy [IHUCKaMHM pACHOJIOKEHBI Jomnarku 2. B
MOJTYOTKPBITBIX KOJIECax MEepeHUM JUCK OTCYTCTBYET. Y OTKPBITHIX KOJIEC IUCKOB
HET, a JIOTIATKU KPEMATCs HEMOCPEICTBEHHO K CTYIHIIE.

KpoMe oTMEUYeHHBIX THUIIOB UMEIOTCS KoJeca ¢ 08YXCHOPOHHUM NOOBOOOM
x)uakoctd (pucyHok 1.3). Komeco ¢ JIBYXCTOPOHHHUM BXOJIOM HMMEET OJUH
OCHOBHOM JHCK | 1 1Ba epeaHnX 3, pacloIOKEHHBIX ¢ 00€UX CTOPOH OCHOBHOTO.

PaGouue komneca y Gosnbiiei 4acTH IEHTPOOEIKHBIX HACOCOB BBITIOIHSIIOTCS
HETBbHOJIUTHIMU U3 OPOH3bI, CTAIM WK YyyTryHa. JIomacTu UMEIOT HWIUHIPUIECKYIO
(JiomacTH pacnojiaraloTcsi HOpMaJIbHO K AUCKaM KOJIeca) WK
MPOCTPAHCTBEHHYIO hopmy. UHCIIO UX 3aBUCUT OT Ha3HAYEHUS U KOHCTPYKIIUHU
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Pucynok 1.3 - Pabouee kojeco ¢ JBYCTOPOHHUM MOABOJIOM.
| -BHYTpEHHUH TUCK CO CTYMHUIICH, 2-JT0TIaTKa, 3- IePEeIHNE TUCKH.

paboyero Koseca U MOXKET Kojedarbes oT 2 10 12. dopma u pazmep pabouux KoJiec
OTIPENETAIOTCSA TUIPOAMHAMUYECKUM PACYETOM C YUETOM OIbITa KOHCTPYUPOBAHMUS
paHee pa3paboTaHHBIX HaCOCOB.

Koneca oTKpbITOrO THIIA KIMEIOT MPEUMYIIECTBA: YMEHBIIICHHE TUCKOBBIX
HOTEPBh, IPOCTOTA JIUThS U TIOCTYITHOCTh OUMCTKU KaHAJIOB HACOCOB; IIPH
3aKJIMHUBAHUU POTOpA U3-3a OTJIOKEHUS NIECKA MEX]Ly CTEHKAMU KOJIEC U
CEKIL[USIMU HAcOCa OH JIETKO OCBOOOKIAETCSI OT MEeCKa P MOMOIIH YBEIUYEHUS
3a30pa MEX[y JOMaTKaMM KoJleca U CTEHKaMU KOpITyca Hacoca.

HenocTaTok OTKPBITHIX U MOJIYOTKPBITHIX KOJIEC - IEPETOKU KUAKOCTU U3
OJTHOTO MEKJIONACTHOrO KaHajla B IPYroi yepes 3a30p MEX1y KOJIECOM U
KOPILYCOM.

Ilo pacnonoscenuro pabouezo Koaeca Ha Balry HaCOChI ObIBAIOT KOHCOIbHbI-
MU U CO CPEOHUM PACNONIOHCEHUEM Kolecd. Y KOHCOJbHBIX HACOCOB pabouee KOJIeco
PacIOJIOKEHO BHE OMOp Bajia Ha KoHcoyM (pucyHok 1.1). ¥V HacocoB co cpenHum
pPacnoJIOKEHUEM KOJIeCa OHO Pa3MEIaeTCs B CPEAHEN YacTH Bajla MEXK]y OMOPAMH.
Hacocel co cpeaHuM pacnoyioKEHHEM KOJieca BBIITYCKAIOTCS, KakK IPaBUIIO,
OOJbIIE MOUIHOCTH W Yallle HMCHOJIb3YIOTCS I TPAHCHOPTUPOBKU OOJBIIMX
00BEMOB KHIKOCTH.

[IpeuMy111ecTBOM KOHCOJBHBIX HACOCOB SIBJIAETCS OOJIbIIAs KOMIIAKTHOCTD U
pocToTa. B CBSI3M ¢ 3TUM OHHM NOJYYHJIM LIMPOKOE PaCHpOCTPAHEHUE BO BCEX
BCIIOMOT'ATEJIbHBIX CHCTEMAX HACOCHBIX U KOMIIPECCOPHBIX CTAaHLUH.

Ilo konuuecmey cmyneHneil, HaCOCHI JICTISATCS HA 00HO-, 08YX-, mpex- 1 0ojee
CTymneH4aTbie Hacockl. [1o KOMMuecTBOM CTyNeHeH moapa3yMeBaeTcs KOJTUIECTBO
KOJIeC, Yepe3 KOTOpbIe TMOCJIEeNOBATEIBHO MPOXOAHWT JKUAKOCTH B Hacoce. Ha
pucyHke 1.4 nmpuBeneHa cxema 4-x CTyIIEHYaTOTO HacocCa.

MHoroctyneH4arsie HAacOChl HEOOXOMUMBI ISl TOJMYYCHHs] OONBIINX
HAIopoB OT OJHOrO Hacoca. Hamop, co3maBaeMblii MHOTOCTYIIEHYATHIM HAaCOCOM
paBeH CyMMe€ HaropoB OTAENbHBIX KoJiec. C 1enbio yHu(PHUKAIM 000pyI10BaHuUs BCE
KOoJieca MHOTOCTYNEHYAaTOro Hacoca BBINYCKAIOTCS, Kak IpaBHIIO,
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OJIMHAKOBBIMM, IIOATOMY HAmop, CO3JaBa€Mbli TaKMMHW HACOCAMH MOMKET
onpenenarhes 1o 3aBucumoct H = kHi, rne Hi - Hanop ogHo#t ctynenu Hacoca, k-
YHUCIIO CTYIICHEMN.

Pucynok 1.4 - Cxema 4-cTyneH4YaTOro CEKIIMOHHOTO Hacoca.

[IpuMeHeHne HECKOJIbKUX JIOMACTHBIX KOJIEC B OJTHOM HACOCHOM arperare
3HAUYUTENLHO PACUIUpSIET 00JIaCTh MCIOJIb30BAHUSI TAaKUX HACOCOB U IO3BOJIAET
AKCIUTyaTUPOBaTh UX B Pa3IMYHBIX ycioBUsX. Hampumep, mpu cyriecTBEHHBIX
U3MEHEHHUsIX B oOBeMax Mo0biYM W TpaHcropta HedTu. Takas 0COOEHHOCTH
MHOT'OCTYTIEHYAaThIX HACOCOB HAXOAUT CBOE€ MPUMEHEHHE HAa HACOCHBIX CTaHLHUSIX
He(TEPOMBICIIOB U B TPYOOIPOBOTHOM TPAHCIIOPTE.

Ilo Koncmpykyuu Kopnyca HAcOCHl NOAPA3ACIAIOTCS B 3aBUCUMOCTH OT
cnocoba pazvema Kopnyca i no KOHCMpYKyuu noo08ooa u omeood.

Kopmyca HacocoB npeacTaBisioT cO00M CTallbHbIE OTIUBKU CII0KHOHN (hOPMBI
C OTBOAAMM, IOABOJAMH M IE€PEBOAHBIMH KaHAJIAMH, HMEKOUIUMHU BBICOKYIO
YUCTOTY MOBEPXHOCTH NPOTOYHOM 4YacTH. BcCs BHYTpPEHHSS IOJIOCTh KOpIyca
Hacoca HAXOAMTCS II0J JaBJICHHEM, IIO3TOMY €ro MeXaHU4ecKas IPOYHOCTb
IIpOBEpsETCS  TUAPABIMYECKMMHM  WCObITaHMAMH. B Kopmyce — Hacoca
MpeIyCMaTpUBAIOTCSl OTBEPCTUA U1l BBIyCKa BO3[yXa IMPHU 3alOJIHEHUH Hacoca
NepeKayuBaeMoM KUAKOCTBIO U JUIsl CIIMBA JKUJIKOCTU MU pa3dbopke Hacoca. [l
HACOCOB, pa0OTAIONIMX MPHU BBICOKUX AABJICHUSIX U TEMIIEpaTypax, MperycMaTpu-
BAae€TCSd YCTAHOBKAa JOIMOJHUTEIBHOIO HapyXHOro kopmyca. OTBOIbl Y
LHEHTPOOEKHBIX HACOCOB KOHCTPYKTHUBHO OOBEIMHEHBI C KOpImycoM Hacoca. OHu
NpeHa3HAYeHbI JIJIs1 OTBOJA JKUJIKOW Cpeflbl, BHIOpachiBaeMOW pabOUrM KOJIECOM B
HamopHbIM TpyOompoBoj. YacTu Kopryca Hacoca Kpemarcs Mexay cooou
LINWIBKAMU U YIUIOTHSIOTCS MPOKIIAAKAMHU.

Ilo pazvemy rxopnyca Hacocbl MOTYT OBIThb C Pa3beMOM KOpIyca B TOpHU-
30HTaJIbHOM INTIOCKOCTH U C Pa3b€MOM KOPITyCa B BEPTUKAIBHOU IIJIOCKOCTH.

Ilo0600 (moxBonsdllee YCTPOMCTBO) YCTAaHABIMBAETCS HA BCACHIBAIOLICH
cropoHe Hacoca. OH oOecneunBaeT BXOJ JKUIKOM cpeibl BO BCACHIBAIOMIYIO IO-
J0CTh pabouero Koyieca ¢ HAMMEHBIIUMU TUAPABINYECKUMH TOTEPSIMHU.

VY 1eHTpOOEKHBIX HACOCOB MNPUMEHSIIOT JIB€ KOHCTPYKTHBHBIE CXEMBbI
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BCACBIBAIOIIIETO YCTPONCTBA - OCEBOM MOABOJI K OOKOBOI.

OceBble TOABOMBI PUMEHSIOT B KOHCOJIBHBIX U BO MHOTMX BEPTHUKAJIbHBIX
Hacocax. OHU MOTYT OBITh HWJIMHIPHUYECKUMHU (PUCYHOK 1.5 a), KOHHWYECKUMU
KoH(}y30pHBIMHE (0) 1 KOHUYeCcKUMH TUdDy30pHBIME (B). OceBOM BBOJ BBITIOIHSIIOT
B BUJIE NaTpyOKa, OTJIMTOTO 3a OJHO LIEJI0e C MepeaHE KPBIIIKONH Hacoca.

BokoBble TOABOABI MMEKOT TPU KOHCTPYKTHBHBIE PA3HOBUIHOCTH — C
CUMMETPUYHBIM KOJBLEBBIM IOABOAOM, HE CO3JAIOIIMM MOMEHT CKOPOCTH Ha
BXOJI€ B KoJeco (PUCYHOK 1.5 T); moiaycnupaabHbIM, CO3/IAIOIINM OINPE/IEICHHbIHI
MOMEHT CKOPOCTH Ha BXOJi€ B Kojeco (pUCyHOK 1.5 1); JIOMaTOYHBIM MOJBOAOM
(pucynok 1.8, mo3.3).

Haumenspime rugpaBinyeckue nmoTepu 00ecreuynBaeT 0CEBOM BBO, OJTHAKO
OH YBEJIMYMBAET radapuThl HACOCA B OCEBOM HAIIPABJIECHUU U [IOATOMY UCIIOJIb3YETCS
y HAacoCOB HEOOJbIIMX pa3MepoB. BOKOBON MOABOA KOHCTPYKTHUBHO Oolee
KOMITaKTEH, HO 00JIaaeT OOJIbIIMMHU TUIPABIMYECKUMU NoTepsMuU. Mcnonp3yercs
B MHOTOCTYNEHYaThIX Hacocax. KonbueBol NOABOJ 4YacTO BCTPEUACTCA B
TPYHTOBBIX, ILJAMOBBIX Hacocax. OH Mpolle B H3rOTOBJICHUH, HO T.K. TpHU
OoOTEeKaHUU Bajla CO3/1a€T HEPAaBHOMEPHOE I0JIe cKopocTel (00pa3yrorces
«MEpTBbIC 30HBI») CHIDKAET K.I.J. Hacoca. [lomycnupanbHbie TMOIBOBI IETAIOT Y
HAacoCOB C KoJIeCaMd JBYXCTOPOHHETO BXOJAa M 'y HEKOTOPBIX THUIIOB
MHOTOCTYTIEHYAaThIX HAcOCOB. OHM HMMEKT Jy4dllUe€ TEXHUKO-3KOHOMUYECKHE
MOKA3aTeIM U MOYTH HE YCTYIAIT HACOCAM C OCEBBIM MOJIBOJIOM.

Pucynox 1.5 — Tunsl moaBoaoB.

Ilo KkoHcmpykyuu omeooa HACOCBl MOTYT OBITh CHOUpPAJIbHBIMU U
CEKLIMOHHBIMHU.

CnupanbHBIMM HacoCaMHU MPUHATO CUUTATh T€ HACOCHI, KOPIYC KOTOPBIX
COJIEP>KUT CIUPATIbHBIN OTBOJ KUJAKOCTHU. [locnennuii npeacrasisieT coboi KaHal,
pacmojOXKEHHBIH MO  OKPY)KHOCTH  paboyero  Kkojieca €  IOCTENEHHO
pacIMpsIIONIMMCS CEYEHIUEM, KOTOPBIM B KOHLIE IEPEeX0IuT B 1 Py30p (pUCYHOK
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1.6 a), 3axaHUMBAIONINIICS HarHETATEIbHBIM MaTpyOKoM Hacoca. brarogaps Takoii
¢dopme crrpaIbHOTO OTBOAA B HEM MPOUCXOINT MOCTETIEHHOE TOPMOXKEHUE TOTOKA
U mnpeoOpa3oBaHHEe B pe3yJbTaTe JSTOT0 KHUHETUYECKOM HHEPruM IOTOKAa B
NOTEHIUATBHYIO SHEPruio WM napiieHue. CHupaibHBIA OTBOJ MPUMEHSIOT B
OCHOBHOM B OJHOCTYIEHUYAThIX HACOCAX C OJHOCTOPOHHUM U JABYXCTOPOHHUM
BXOJIOM JKUJKOCTH M B HEKOTOPBIX MHOTOCTYINEHYAThIX Hacocax. Kanambl
CHHMpAJIbHBIX OTBOJOB BBIMIOJNHAIOTCA C (OpMamMH CeueHU#, MOKa3aHHBIMU Ha
pucyske 1.6 B.

o .""'.v
’:’:::QQ?
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Pucynok 1.6 — Cxembl 0TBOAOB

CnupasibHble  OTBOJBI  00JaJal0OT HAUMEHBIIUMH  THAPABIMYECKUMU
MOTEPSIMA U TPEIHA3HAYEHBI ISl MOJAauyd YUCTBIX XKUAKUX cped. Hacocwl mis
MepPeKayYuBaHUA KUJAKOCTEM C MEXaHWYECKUMH BKJIIOUCHHUSIMHU, O0OPYIyIOTCS
OTBOJIAMU KOJIBLIEBOTO THUIMA C IMOCTOSHHOM IUIONIAAbI0 MOMEPEYHOrO0 CEUYECHUSI.
(pucyHok 1.6 6).

Y HAcoCOB CEKIIMOHHOTO THMa KOpmyc (PUCYHOK 1.7) COCTOUT W3 BXOJHOM
CeKIMU |, MPOMEXKYTOUHBIX CEKIM 2, HanmopHOW cexkuuu 4. CeKuuH CTSIHYTHI
oontamu 3. I'epMETHYHOCTh CEKIMOHHOTO KOpPIyCa B CThIKaX OOecrneyruBaeTcs
PE3UMHOBBIMU  KOJBIIAMH  KPYIJIOTO CEYEHUST UM  IUIOTHBIMU  KOHTAKTaMH
MTOBEPXHOCTEN CMEKHBIX JeTalield. Takue KopIryca UCHOJIb3YIOT MPEUMYIIIECTBEHHO
JUISl. MHOTOCTYIIEHYAThIX HACOCOB, YTO IO3BOJIAET JIETKO HM3MEHATH KOJIMYECTBO
CTYIIEHEH B HACOCE U PEKUM €ro padOTHI.

VY CEKIIMOHHBIX MHOTOCTYNEHYAThIX HACOCOB OTBOJ JKHUJKOW CpeIbl OT
paboyero Kojeca OCYLIECTBIISETCS C MOMOILBIO HEMOABHKHOTO HAINpPaBJISAIOIIETO
anmnapara. [lo KOHCTpYKLIMHM HalpaBISIIOLIME anmnapaThl MOXKHO Pa3leluTh Ha 2
TPYIIIBI: C KOJIBIIEBBIM O€3JI0MaTOYHBIM MPOCTPAHCTBOM (puUCyHOK 1.8 a) u ¢
HEIPEPHIBHBIMU KaHaJlaMu (PUCYHOK 1.8 0).
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Pucynok 1.7.CeKInoHHBIN KOpITYC.

[lepBbrit Tun (pucyHok 1.8 a) COCTOMT W3 JIONMATOYHOTO HAIPABJISIIOIIETO
oTBOoJ1a ¢ TG Y30pHBIMH KaHAJIaMH 1, KOJIBIIEBOTO OE37I0MaTOYHOTO IMTPOCTPAHCTBA
2 ¥ JOMaTOYHOTO IMOABOAA K CiemyronieMy pabodemy kosecy 3. Yucio yomaTox
HaIPaBJISAIONIETro armapaTa Takoe ke, Kak y paboyero koJjieca Wik OTIMYaeTCs Ha
CAVHHUILY.

Pucynok 1.8 — BapuaHnTsl HanpaBJIMOIIKUX alapaToB:
a - C KOJIBIIEBBIM 0€3JI0MaTOUYHbBIM MPOCTPAHCTBOM (pa3pe3 U cxema paboThl;
0OIIIMiA BU HAITPABJISIONIETO OTBOAA); O - C HEMPEPHIBHBIMU KaHAJIAMU
Amnmapatr ¢ HeNnpephlBHBIMU KaHajdaMu (pucyHOK 1.8 0) mMeeT MeHbIIME
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TUIPABIMYECKUE TMOTEPU SHEPIHM, T.K. HE HMMEET 0e3JI0MaTOYHOTO KOJBIIEBOTO
MPOCTPAaHCTBa M Ha BCEM MyTH OT mnepudepun padoyero kojeca A0 KoJjieca
CJIEIYIOLIEN CTYIEHH IMOTOK MPOXOUT IO CIUNIONTHOMY HENPEPHIBHOMY KaHAITy

Jnst ynaiomuenusa eana Hacoca B MECTax BBIXOJIa €TI0 U3 KOpITyca
MpEeAyCMaTPUBAIOTCS KOHIIEBBIE YIUIOTHEHUS. 11X OCHOBHOE HA3HAYEHHE -
MPEAOTBPALICHUE YTEUEK NIEPEKAUNBAEMOM )KUAKOCTH U3 HACOCA, HEJOMYIICHUE
NomaJaHus Bo3Ayxa B HACOC MPH €ro paboTe ¢ pa3pekeHUeM Ha BXOJIE,
oOecrieueHne OXJIaXIeHUs BaJla MPU MepeKauMBaHUU TOPSUMX KUIKOCTEHN 115
MPEAYNPEKICHNS HarpeBa NIEEK Bajia B MOAIINITHUKAX.

KoH1ieBbI€ yIIIOTHEHUS PA3ACIAIOTCS HA KOHMAKMHble, DeCKOHMAaKmHble U

KOMOMHHUPOBaHHbIE.

KoHTakTHbIE YIJIOTHEHUs JENATCS Ha MaHXeTHble (pucyHok 1.9 a),
CaJIbHUKOBBIE (pUCYHOK 1.9 0, B) 1 TOpIIOBBIC YIUIOTHEHUS (pUcyHOK 1.10).

Mamnoicemnoe yniomuenue TPEACTABISICT COOOM YIUIOTHUTEIBHOE KOJIBIIO,
YKPEIUICHHOE C HATACOM Ha Bajlly U HEMOABUXKHO CBSI3aHHOE C KOPITyCOM Hacoca.
KoJ1b110 BBIOIHSETCS U3 AIACTUYHOTO MaTepuraia U 4acTO UMEET CJI0KHOE CEUCHUE
C BBICTyHaroIIel padoueil KPOMKOM, KOTOpasi MPUKUMAETCS K BaTy, KOJIBIIEBOU WU
criipaibHOl npyx)uHoH 3. CylecTBYIOT BapUaHThI, KOT /1A MPY>KMHA OTCYTCTBYET, a
TaKK€ BapUaHThl, KOTJA KOJIBIIO HMMEET MPOCTOE CEYEHHWE B BHUAE Kpyra u
MPSIMOYTOJIbHUKA

B o6miem ciydae MaHKe€THOE YIJIOTHEHHE COCTOUT U3 TOJIKM 5, (hiaHma 8,
HOXXKH 4 1 paboueii KpoMKH 2, 00pa3yeMon nepeiHe u 3aiHen kpomkamu. J1ist
MpUJaHUS HEOOXOAUMOM YIIPYTOCTH MaHXEThI, MOJIKa U (hJIaHel] apMUPYIOTCS
METAJTHYECKUM KapkacoM 6. MaHXeThl U3roTaBIUBAIOT U3 PE3UHBI WU
MJIaCTMACCHI.

OCHOBHBIMH HEIOCTaTKAMU MAaH>KETHOTO YIJIOTHEHUS SBJISIOTCS MaJiast
JIOJITOBEYHOCTb, OTPAaHUYCHHUE TEMIIEPATYPHOTO peKrMa pabOThI U
HE3HAYUTEIBHBIN NIepenaj AaBJICHUsA, YACPKUBAEMbIA MAHKETOMN.

KoHCcTpykTHBHOE OGDOPMIICHUE CATLHUKOBLIX YNIOMHEHUN MOXET OBITh
pasnmuuHbIM. [Ipocrefiniee calbHUKOBOE YIIOTHEHHE (pUCyHOK 1.9 6) cocrouT u3
Koprmyca 2, YIUIOTHUTEJIBHOTO »JJeMEeHTa 3, HaXUMHOW BTYIKH 4 ©
BCIIOMOTaTEIbHBIX JIeTajel. B kauecTBe yIIOTHUTEIBHOTO 3JIEMEHTA UCTIOIb3YETCS
BOJIOKHUCTasi HaOuBKa (MpOMacieHHBbIC TE€HbKA, XJIOMYATOOYMaXKHBIM IIHYD,
acOeCcTOBBIN IITHYP U T.J.), JJIACTUYHASI HAOMBKA U3 MPOPE3MHEHHBIX MAaTEPHAJIOB, a
TakkK€ CBUHIIOBas, OJIOBSIHHAas W  allOMUHUEBas CTpyxkka. HaOuBka
YCTaHABJIMBAETCSI B THE3/I€ KOPITyca U NP BpaIlEHUHN Bajla OCTACTCS HEMOABUKHOM,
CKOJIB3s TI0 Basy. [{st JOCTHXKEHUS Tydllieid repMEeTUYHOCTH HaOWBKa YIUIOTHSETCS
HaKUMHOM BTYJIKON C TTOMOIILI0 00JTOB 5. UTOOBI MPEIOTBPATUTH BbIJIABJIMBAHUE
HaOWBKH, yCTaHABJIUBAETCA rpyHa0ykca 1.
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PI/ICYHOK 1.9- BapI/IaHTBI MaH>XCTHOI'O U CaAJIBHUKOBOI'O YHJIOTHGHHﬁ

Ha pucynke 1.9 B n300pa’keHO CaJbHUKOBOE YIUIOTHEHHE C THMIpaBiInye-
CKHUM 3aTBOpOM. M crionb30BaHNe THAPABINYECKOTO 3aTBOPA MTO3BOJSET UCKIIOUYHTh
MOJCOC BO3AyXa B pabouyyl TOJOCTh Hacoca TMpu OOpa30BaHUU TaM
BaKyyMMeTpu4eckoro nasiieHus. Kpome Toro, B MOJOOHBIX YIJOTHEHUSX
o0OecrieynBaeTcss Xopollas CMa3ka CallbHUKOBOW HAOMBKM, OTBOJ TeIJa U
COKpAILIal0TCs IOTEPU Ha TPEHUE.

[Ipu vcnpaBHOM CaJbHUKOBOM YIUIOTHEHUU Y€PE3 HEro JOJIKHO MPOTEKATh
HEKOTOPOE KOJIMYECTBO KUIAKOCTH, CITy>KaIleH A cMa3Kyu HAOMBKU M OTBOJIA YacTU
TEIlIa, BBIACISIOErocs Mpu TpeHUU. Yepes calnbHUK AOJDKHO ITpocadnBarbes 60-
80 xamens B MuHYTY (10 1% momaum Hacoca). MeHbIllee MpocavyuBaHUE MOMKET
MPUBECTH K IMEpPErpeBy YIUIOTHEHHUs. BbITekaromas 3>XUJIKOCTb OTBOJUTCS B
JPEHAXKHYIO JTUHUIO.

JIOCTOMHCTBO Takoro yIUIOTHEHHUS - MPOCTOTA, HEIOCTATOK - MaJIbli CPOK
CIIykO0bl, HEOOXOIUMOCTh yX0Ja (HMOATSAXKKA, MepeHaONBKa), HENPUTOAHOCTh MPHU
OKPYXHBIX CKOpOCTsIX cBbilIe 30 m/c.

B mopyoevix ynnomuenusx (pucynoxk 1.10) ymioTHsOIas MOBEPXHOCTh
pacnoJiaraeTcsi B INIOCKOCTH MEPIEHANKYIISIPHOM K OCH BPAILIEHHs BaJla Hacoca.
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Pucynok 1.10 — BapruaHTbl TOPLIOBBIX YIUIOTHEHUH.

OCHOBHBIMH 3JIEMEHTaMU TOPLIEBOro yIuioTHeHus (pucynok 1.10 a)
ABJISIFOTCS] TOJIBVXKHBIM 2 M HEMOABUKHBIA | KOHTAKThI, KOTOPBIE BBIMOJIHSIOTCS B
BHUJIE€ KOJICI, OXBATHIBAIOIIMX Bajl HACOCa, HO PACIHOJIOKEHHBIX C HEKOTOPBIM
3a30pOM [0 OTHOIICHWIO K Bainy. HenogBMKHBIA KOHTAaKT KpEMUTCS
HEIOCPEJICTBEHHO K Kopiycy. [ToqBUKHBIN yCcTaHaBIIMBAETCS Ha Baj C MOMOUIBIO
PE3MHOBOTO  KOJbIA, KOTOPOE MPENSATCTBYET MPOTEUKE IKHUIKOCTH MEXKIY
MOJABMKHBIM KOHTAKTOM M BaJIOM, HO TTO3BOJISIET MOJIBHX)KHOMY KOHTAKTYy CBOOOTHO
MEePEMENIATHCS IO BAJly B OCEBOM HANPABJICHUHU. Bpalarommiics U moJIBUKHbBIA B
OCEBOM HAIMPABJICHUU KOHTAKT MPUIKUMAETCS K HEMOJBUKHOMY IOCPEIACTBOM
NPYKUHBI. ['€pMETUYHOCTh JTAHHOTO THUIIA YIUIOTHEHHS OOECHEeYMBAETCS 3a CUET
TUIATENBHOW NIIM(OBKU CONPHUKACAIOIIMUXCS IMOBEPXHOCTE KOHTAKTOB M UX
B3aMMHOM MpUPaOOTKE, a TAKXKE 32 CUET MPYKUHBI, IPUKUMAIONIEH KOHTAKTHI APYT
K Ipyry. TakoBa 00111asi cxeMa TOPIIOBOTO yIJIOTHEHUS.

C TOuykM 3peHUs KOHCTPYKIMU U TEXHOJIOTUM HW3TOTOBJIEHHUS TOPLOBBIE
VIUIOTHEHUs Oo0Jiee CIIOXKHBIE, YeM CAJIbHUKOBBIE M WMEIOT MHOTOYHCIICHHBIC
KOHCTPYKTHUBHBIE Pa3sHOBUAHOCTA. OHU OBIBAIOT OJMHAPHBIMU WJIH JIBOWHBIMU;
OJHOCTYIIEHYAaThIMU WJIM JIBYXCTYIIEHYATbIMH; C BHEIIHUM WM BHYTPEHHUM
MOJIBOJIOM XHUAKOCTH K TOPLOBOM IIENH; YIJIOTHEHHUS, pa3rpyKEHHbIE U HEpa3rpy-
YKEHHbIC, B 3aBUCUMOCTH OT OTHOIIEHHUS JABJICHUS HA KOHTAKTHBIX MOBEPXHOCTAX K
YIUIOTHSIEMOMY JIaBJICHUIO U T.[.

B HEKOTOpBIX KOHCTPYKIUSAX YIUIOTHEHUHN JIJIsL CHKATHST KOJICI] UCTIOb3YeTCs
cuia JaBJICHUs] YIUIOTHSIEMON KUIAKOCTH. KOHTakThl MOTYT MNPUKUMATHCS
NPYKUHOM, IPUKPEIVICHHOM Ha Baly M Bpaujarolieics BMecte ¢ HuM (pucyHok 1.10
a), - YIUIOTHEHUE C BPALAIOIIMMCS aKCHAJIbHO-TIOJIBM>KHBIM y3JIOM U MPY>KUHOM,
MPUKPETUICHHON K KOPIyCY (HEMOABM)XHBIA KOHTAKT (PUKCUPYETCS OTHOCUTEIIHHO
KOpIlyca uepe3 MpYXKUHY) - YIUIOTHEHHS C HE BpalAOMIMMCA aKCHaIbHO-
MOJIBKHBIM y3710M (pucyHok 1.10 0).

JKecTkuii HENOABMKHBIA BJIEMEHT YIUIOTHEHHS, KAaK PEKOMEHAYETCS
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BBITNIOJIHATH U3 TBEpJOro Marepuana. [[IogBuKHBIM B OCEBOM HAMPABIEHUU JIEMEHT
- U3 TBEPJOTO MeTajula C BKIEWKOW u3 Oosiee MArkoro marepuana (rpadwura,
KepaMHuKu, OpOH3BI).

TopIiioBble YIUIOTHEHHUS! HANUIA IMHPOKOE NMPUMEHEHHE B IEHTPOOEIKHBIX
Hacocax, 0Jarogapsi CJIeIyIouuM MPeuMyIIecTBaM 110 CPABHEHUIO C CaTbHUKOBBIMU
YIUIOTHEHUSIMU:

- MUHMMAaJIbHbIE YT€UKH U MOTEPU MOIIHOCTU (MPU HUCIPABHOM TOPIIOBOM
VIUIOTHEHUHU YTE€YKa XUJKOCTHU He mpeBblmaeT 10 xkanens B Mmunyty win 0,2+10
cM>/gac);

- MaJjasi YyBCTBUTEIIBHOCTh K CMEIICHUSIM U OMEeHHSIM BaJia (paboTaroT Jaxe mpu
MOBBIIIIEHHON BUOpaIUN);

- HUMEIOT OOJIBIIYI0 JOJITOBEYHOCTh W 00Jiee IMIMPOKYI0 30HY paOOThl MO
JIABJICHUIO U OKPY>KHOM CKOPOCTH;

- MPAKTUYECKU HE TPEOYIOT yXO0ja, YTO OJaromnpusiTCTBYET aBTOMATUT3alUU
HAaCOCHBIX YCTAHOBOK;

- MEHbIIHE rabapuThl, BO3BMOXXHOCTH PA0OTHI B JIFOOBIX Cpeax.

TopuoBble  YIJIIOTHEHUSI  YYBCTBHUTENIbHBI K  TBEPABIM  YacCTHUIIAM,
COZIEpKaIllUMCSl B TEPEKAUYMBAEMOM KUAKOCTH, MOMAJaHUIO KOTOPBIX MOYKHO
MPENATCTBOBATh IMOJAaY€ll YUCTOM 3amuparolieid >KUJIKOCTH OT IOCTOPOHHETO
HMCTOYHUKA B 30HY YIUJIOTHEHHS.

B komOuWHanmumu C KOHTAaKTHHIMM KOHIIEBHIMU YIUIOTHEHMSIMU Baja
UCIIONIB3YIOT OecKoHmakmmuvle ynaiomHueHusi. BEeCKOHTAaKTHbIE YIUIOTHEHUS B
BBICOKOOOOPOTHBIX HAacocax MOTYT TPUMEHAThCS U KaK CaMOCTOSATEIIbHBIC
KOHIICBbIE YIJIOTHEHHUS.

beckoHTakTHBIE YIIOTHEHMS OBIBAIOT MiejaeBbIMU (pucyHok 1.10, 1mos.4),
JTAOUPUHTHBIMU U TUHAMUYECKUMHU.

B ymioTHEHUsIX MIENEBOro THIA BpaUAKOIIMECS YIUIOTHSIOMIUE JIE€Taln
(BTynkM) He compukacaiorca. PamuanpHbiii 3a30p B menu paBen 0,25+0,3 mwm.
Heobxoaumyro MMHY MIEeTW OMpPENessioT pacyeToM M0 nepenany AaBiaeHus. Jis
YBEJIMYEHUs] COMPOTUBIICHHUS IIEJIM Ha BpalAOIMICHCs BTYJIKE MOTYT OBITh
Hape3aHbl KOJIBLIEBbIE KaHABKU. bOJBIIEMY YMEHBIICHUIO YTEYEK TaKXKe
CIIOCOOCTBYET HCMOJB30BAHUE JTAOMPUHTHBIX YIUIOTHEHUH - Pa3HOBUIHOCTH
HIEJIEBbIX YIUIOTHEHHUH, COCTOSIas W3 psAfa UYEPEAyIOUIUXCS Y3KUX IIelied U
paclIMpUTENbHBIX Kamep (pucyHok 1.12 0).

MouHocTh, pacxoayeMass Ha MEXaHWYeCKHEe IMOTEePU B YIUIOTHEHUSX
IIEJIEBOrO THUIIA, CYIIECTBEHHO MEHBIIIE MOIIHOCTH, PacXoJyeMOl Ha IMOTEepU B
CaJIbHUKAX.

[IpumepoM [IMHAMUYECKOTO VYIUIOTHEHUS SIBISETCSI BHHTOKAHABOYHOE
ymiotHeHue (pucyHok 1.11a). B kopmyce 1 Bpaiaercst Baa 2 ¢ BBIIOJHEHHOW HA
HEM BUHTOBOM Hape3koul. [Ipu BpamieHnn Bajia BOZHMKAET OCEBAS CHJIA JIABJICHUS
BUHTOBOW  HApPE3KM HA KUIAKOCTh, KOTOpas JEUCTBYET B  CTOPOHY
MPOTUBOMOJIOKHYIO MPWIOKEHHOMY Mepenaay AaBiCHUs, NPeI0TBpallas yTeuKy.
brnarogapst mpocToTe, MOJITOBEYHOCTH W  BBICOKOM HAJEKHOCTU JIaHHOE
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YILIOTHCHHUEC ITOJIYUHNJIO HIMPOKOC IIPUMCHCHHUC. HC,Z[OCTaTKOM JAaHHOI'O YIINIOTHCHUA
ABIACTCA HCPCBECPCUBHOCTD U OTCYTCTBUC YINIOTHAIOIICTO ,ZIGI\/'ICTBI/IH ITIpU OCTAHOBKC
Baja.

1 2 N

%

Pucynok 1.11 — BunTOKaHAaBOYHOE YIIJIOTHEHHE:
a— oauHapHoe; O — IBOWHOE

Bce »nemeHTBl O€CKOHTAKTHBIX yTIJIOTHeHI/Iﬁ MOTI'yT OBITh M3TOTOBJICHBI U3
HHU3KOYTIJICPOAUCTBIX cTaJich. BKJ’IaI[BIIHI/I HU3roTaBJIMBAIOT M3 aHTI/I(l)pI/IKI_[I/IOHHBIX
MaTCpPUAJIOB: OJIOBAHUCTBIX 6pOH3, rracrMaceC u T.I1.

HepeqncneHHHe BapUAHTBI OECKOHTAKTHBIX M KOHTAKTHBIX yHHOTHCHI/Iﬁ
MOI'YT BBIIOJIHATBCA B PaA3JIMYHBIX KOHCTPYKTHBHBLIX COYCTAHHAX. HaHpHMep,
AUHAMHNYCCKOC YINIOTHCHHUC N TOPLCBOC, TOPLHCBOC U MAHKCTHOC U APYTHUC. Takue
KOM6I/IHaIII/II/I MOI'yT 00eCIICYNTh ITOYTH IIOJIHYIO I'CPMCTHU3alINIO KOPITyCa.

Jnst yMeHpIIEHUS BHYTPEHHUX YTEUEK MXHUAKOCTM B HAcoCe€ C BBIXOJA
paboyero KoJjeca Ha €ro BX0/1 UCIOJIb3YIOT IEPEHUE YHAOMHEHUA PADOUUX Kolec
(pucyHok 1, m03.5). B cTyneHsix MHOTOCTYIIEHYAaThIX HACOCOB IIPEyCMaTPUBAIOTCS
MEXCTYTICHHbIE YTUIOTHEHUS.

BHyTpeHHHE YMJIOTHEHHWS 4Yalle BBINOJHAIOTCA IeneBbiMU. [Ipumep
NEepeIHEro yIIOTHEHUs paboyero KoJjeca IeJIeBoro Tuna n300paxeH Ha pUCyHKe
1.12 a. B kxopnyce Hacoca | HEMOABM>KHO YCTaHABIMBAETCS YIUIOTHUTEIBHOE
Koibllo 2 ¢ OyptukoMm. Konbllo B MpOJOJILHOM U paguaibHOM HamnpaBiIeHUH
¢ukcupyercs mTu@ToM. Hanmuume ChHEMHOro  YIUIOTHUTEIBHOTO  KOJIbLA
HEOOXOJMMO, MOTOMY UYTO MOBEPXHOCTU YIJIOTHEHUH IMOABEPralOTCS CHIBHOMY
W3HOCY B pe3yJbTaTe ObICTPOrO JIBHKEHHUS >KMIKOCTH B 3a30pe. OceBoil 3a30p S
YCTaHAaBIMBAETCSA 3HAYUTEILHO OOJIbIIE PAagUaIbHOTO Sy MEXKAY YIUIOTHUTEIbHBIM
KOJIBIIOM U BBITOYKOM pabouero koseca 3.

Ha pucynke 1.12 6 moka3aHbl pa3HOBUIHOCTH JTAOMPUHTHBIX YIUIOTHEHUU
pabouero kosieca, UMEIOIUX 00IbITYI0 3P hekTUBHOCTE. OJIHAKO OHU UMEIOT OoJiee
BBICOKYIO CJIO)KHOCTh B HW3TOTOBJICHMHM WU TPHU ONPEEICHHBIX YCIOBUSIX MOTYT
CIIY’KUTh UICTOUHUKOM JOTOJHUTEIBHOU BUOpAIUU POTOPA.

B HEKOTOpBIX ciyyasix MEpeJHUE YIIOTHEHUS pabO4YMX KOJIEC BBIMOJIHSIOT
KOHTaKTHBIMH.
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Pucynok 1.12 - BapuaHnTsl nepeqHuX yIUIOTHEHH pab0YnX Kojec
1 - kopriyc; 2 - HENOJABUKHOE YINIOTHUTENIBHOE KOJIBIIO; 3 - paboyee KoJeco

[{enTpoOeKHBIE HACOCHI, KaK MPABUIIO, UMEIOT 2UOPABIUYECKYIO PA3CPYIKY
pomopa om 0cesvix cujl, AIMCIONUX TUIPOINHAMAYECKYIO TpHupoay. Bemmunna
ATUX CHJI 3aBHUCUT OT KOHCTPYKIIMHM paboyero Kojeca W MOIIHOCTH Hacoca. Yem
MOIITHEE HACOC, TEM 3TH CHJIbI OOJIBIIIC.

OceBas rugpaBiInyueckas Cujia BO3SHUKAET MpHU paboTe Hacoca ¢ pabounm
KOJIECOM OJJHOCTOPOHHETO BXOJ[a M HAMpaBJieHa B CTOPOHY BCAChIBaAHUSI.
[IpyurHON BO3HMKHOBEHUS OCEBOM CHUJIbI SBIISETCS, TJIABHBIM 00pa3om,
HEOJIMHAKOBOCTH CHJI JaBJICHUS, ICUCTBYIOIIMX CIIpaBa U cjieBa Ha pabouee
KOJIECO M HEOIMHAKOBOCTH IIJIOMIAJIEH, Ha KOTOPBIC ATH JIaBIICHUS JEHCTBYIOT C
o0enx CTOpOH (IUIONaAb 3aIHETO AUCKA pabodero Kojeca 0oJibliie IIonaan
MepPEeTHETrO JIUCKA).

B pesynbTaTe nucbanaHca Cul, MPHIIOKEHHBIX K KOJIECY, KOJIECO, @ BMECTE C
HUM ¥ BaJI HacOCa, K KOTOPOMY OHO KPETIUTCS, CMEIIASTCS B CTOPOHY BCACHIBAHMS.
CMeleHre MPOUCXOANUT CO 3HAYUTEIBHON CHUJIOW, KOTOPasi BOCTIPUHUMACTCS
MOAIIMITHUKAMH M KOPITyCOM Hacoca. Bo nzbexanue ux paspymieHus OHU
YCWJIMBAIOTCSA, & 3TO MPUBOAUT K YCIOXKHEHHUIO U YIOPOKAHUIO KOHCTPYKIIUU.
DTOT0 MOKHO M30€XKaTh, €CITU AUCOATAHC CHJI YMEHBIIIUTD UITH MOTHOCTHIO
JUKBUIMPOBATH C TIOMOIIBIO THAPABIMYECKON Pa3rpy3Ku POTOPA.

B oonocmynenuamuix Hacocax TPUMEHSIOT CJICIYIOIINE CIIOCOOBI
YPaBHOBEIIMBAHUS OCEBBIX CHII:

1. Ucnionb3oBaHue Koec ¢ 08yXCMOPOHHUM 8X000M KUAKOCTH (pUCYHOK 1.13
a). TeopeTHueckn 0CEBOE YCHIIME B TOM CITy4ae IMOJTHOCThIO YPABHOBEIINBACTCS.
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Ho HeTOYHOCTh U3rOTOBJICHHS U HEPABHOMEPHBINA U3HOC MOTYT BBI3BATh OCEBYIO
CUITY, KOTOpasi BOCIIPUHUMAETCS YIIOPHBIM MO IIUITHUKOM.

2. [IpuMeHeHne cUMMEempUYHbIX YRJIOMHEHUU NO 00e CMOpPOHbL paboue2o
koneca (pucyHok 1.13 0). llleneBbie yIIJIOTHEHHS BBIIIOIHSAIOT HA OJJHOM JIMAMETPE.
[Tonoctu A u B 17151 BeIpaBHUBAHUS IaBJICHUSI MOTYT COOOIIAThCS MO0 uepes
OTBEPCTHS B OCHOBHOM JHCKE, MO0 IIPU MOMOIIH OTBOASIIEH TPYOKH (TMTOKa3aHO
HMITPUXOBBIMH JTUHUSAMH). B mocneanem ciydyae OTBEpCTHs B IUCKE HE BHIOTHSIOT.
[Ipu Takom ypaBHOBelIMBaHUU Ha 3-5% CHIIKAeTCs K.11.JI. Hacoca u3-3a
YBEIMYEHHS] OOBEMHBIX MTOTEPh U HAPYIIIEHUS CTPYKTYPhI IOTOKA HA BXOJIE
yTeuKaMu 4epe3 OTBEPCTHSL.

3. BhINIOIHEHUEM paouaibHbIX UMNELIEPO8 HA 6HEUIHEel COPOHE 3A0He20
oucka, CHIDKAIOIKX JaBjeHue B 3aHel nazyxe (pucyHok 1.13 B). Takoit crioco6
4aCcTO MPUMEHSIOT AJI1 HACOCOB, IEPEKAYNBAIOLIUX 3arpsi3HEHHBIE KUIKOCTH.
OMHOBPEMEHHO OHM CHU)KAIOT JIaBIICHHUE MEPe KOHIIEBBIM YIUIOTHEHHEM.
[IprMeHEHNE UMIIEIIIEPOB CBA3aHO C JONOJHUTEIBHOM 3aTPAaTON MOIIHOCTH U
CHIDKEHHEM K.I1.JI. Hacoca.

a 0 B

, . R
i -

Pucynok 1.13 — CriocoObl ypaBHOBEIIMBAHUS OCEBBIX CHJI B OJTHOCTYIIEHYATHIX
Hacocax

B mHnococmynenuamuix nacocax ncnonab3yoT:

1. B Hacocax cniMpanbHOIO U CEKIMOHHOTO TUIIA — CUMMEMPUYHBIM
PAcnonodcenuem spynn paboyux Kojiec BXOJIHON YaCThIO C IPOTUBOMOIOKHBIX
cTOpoH (pucyHok 1.14 a).

2. [Ipu 0OAHOCTOPOHHEM PACTIONOKEHUH PAb0UMX KOJIEC TPUMEHSIOT
TUAPABINYECKUE Pa3TPy30YHbIC YCTPOMCTBA: pa3rpy304HbIi OapabaH (pUCYHOK
1.14 0) wiu ruapaBInyecKyto nAty (pucyHok 1.14 B).
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Pucynoxk 1.11 — CriocoObl ypaBHOBEIIMBAHUS OCEBBIX CHIT
B MHOTOCTYTIEHYAThIX HacOCax

Paszepyzounwiii bapaban (mymmuc) (pucyHok 1.14 0) mpeacrapiseT codoi
UJIUHAPUYECKYIO JIeTalb, YCTAHABIMBACMYIO Ha BaJ 3a TOCIEIHEH CTYICHBIO.
Mexny 6apadanom 1 u koprrycom 2 oOpasyeTcs Ipocceaupyroias meib.
PazHocThiO ABYX AaBieHuit ( P,> P, ) MO pa3Hble CTOPOHBI OapabaHa co3maércs
CHUJIa, TPOTUBOJICHCTBYIOIIAsA OCEBOMY YCHIINIO. OHOBPEMEHHO JOCTUTAETCS
pasrpy3Ka OT BBICOKOTO JIaBJIEHUs yIUIOTHEHU Bana. [IpenmyiecTBom
pasrpy304Horo 6apabaHa SBISETCS MEHbIAs OMACHOCTh COMPUKOCHOBEHUS
BpaIIalONINXCs ¥ HETIOJBMIKHBIX JeTaneil. Hemoctatkom — HemomHoe
YpaBHOBEIIMBAHUE OCEBOTO YCUJIUS BO BCEM JMara3oHe paboTsl (YCTPOHCTBO —
HECaMOPETYJIUPYIOIIEECs ), YBETUUCHUE OCEBBIX Ta0APUTHBIX pa3MEPOB, MEHbIIIAS
YKOHOMHUYHOCTb.

T'uopasnuueckas nama (pucyHok 1.14 B) siBIsieTCsI caMOPETyIUPYIOIIUMCS
YPaBHOBEIIMBAIONIAM YCTPOHCTBOM, paOOTAFOIINM Ha BCEX PEKUMaxX pabOTHI
Hacoca.

Mex 1y BpamarmmuMcs pa3rpy309HbIM JUCKOM | 1 HEITOABMKHOM TIOTYIIIKOM
1STHI (TOJMATHUKOM ) 2 00pa3yroTCs BE MIETU: IUITUHAPpUIECKas APOCCETUPYIOas
IICJTb C TIOCTOSTHHBIM COIPOTHBIICHHEM M TIEPEMEHHAsI TOPIIOBAs IIeJb, B KOTOPOU
ocyuiectBisiercst 10 70% npoccenupoBaHusi 00IIEro Tmepenana J1aBJICHUS.
J/laBneHve B pas3rpy304yHOM Kamepe 3 3a TMSTOM, COCIUHSIOLICHUCS
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TpyOOil ¢ BXOJIOM B HaCOC, 3aBUCUT OT TOPIIOBOTO 3a30pa. [Ipy yMeHbllIeHnH 0ceBOr
CWJIBI POTOP TOJT IEUCTBUEM CHUJIBI /, BO3HUKAIONICH B TOPILIOBOM 3a30P€ THIPOTISTHI,
MepEeMENIAETCs BIPABO. TOPLOBBIN 3a30p HECKOJBKO YBEIUYNUBACTCS, IPOUCXOIUT
nepepacnpeesieHle JaBiIeHUs] B KAMEPax U YCTaHABIMBAETCS HOBOE IOJOKEHUE
paBHOBecusa. VI HaoOopoT. ['mapaBimdeckas msTa TakXKe pasrpy’kaeT KOHIIEBOE
YIUIOTHEHUE BaJla OT BBICOKOT'O JaBJICHUS.

COJAEPKAHUE PABOTHBI

. W3yunth KiIaccUPUKALMIO NEHTPOOEKHBIX HACOCOB IO JAHHBIM
METOJMYECKUM YKa3aHUSIM.

2. Ilpoanamu3upoBaThb  JOCTOMHCTBA M  HEJOCTAaTKH  Pa3IUYHbIX
KOHCTPYKTUBHBIX PEIICHUH, UCTIOIb3YEMbIX B HACOCAX.

3. IlpoBepuTh ycBOeHHE MaTepuaia JiabopaTopHol  pabOTHl O
KOHTPOJIBHBIM BOIIPOCaM.

TPEBOBAHMUME K OTYETY

B oruere mpuBecTH CBOM BBIBOJBI O JOCTOMHCTBAX M HEJAOCTaTKaX BCEX
paccMaTpuBaeMbIX B pab0Te KOHCTPYKTOPCKHUX pelieHuid. KpaTko aprymMeHTHpO-
BaTb CBOU BBIBOJIBI.

KOHmPOJZbele 60npocol:

1. KakoB npuHIUI AEHUCTBUS IIEHTPOOESKHBIX HACOCOB?

2. IlepeuncnuTh OCHOBHBIE KOHCTPYKTHBHBIE y3JIbI HACOCA.

3. KakoBo Ha3HaueHHEe U PU3HUECKUI CMBICT KO3 PUIIMeHTa ObICTPOXOAHOCTH?
4. Kakue HacoChl HA3bIBAIOTCS BEPTUKAIBHBIMUA ?

5. KakoBa xapakTepHast 0COOEHHOCTh KOHCOJIbHBIX HACOCOB?

6. B kakux Hacocax NpEeUMYLIECTBEHHO MCIOJB3YIOTCS HAPABIISIOIINE annapaThbl
B OTBOJAX?

7. Ha3zBaTh OCHOBHBIE DJIEMEHTHI TOPLIOBOTO YIUIOTHEHUSI.

8. Kak mpu skciuryataniii MOKHO OIPEAEIUTh UCIPABHOCTh CAaJIbHUKOBOIO
ymiotHeHus? ToproBoro?

9. I'ne ycTaHaBIMBAETCS U IS YETO CIIYKUT MEepeHee YIJIOTHEHHE Hacoca?

10. Kak nmpepoTBpaiaeTcst neperpeB KOHTAKTHBIX YIIJIOTHEHUI?

11. Kakue BBl NOAMMITHUKOB MO BOCIIPUHUMAEMOUN HArPy3Ke UCMOJIb3YIOTCS B
Hacocax?

12. IlpyurHa BO3HUKHOBEHUS OCEBBIX CUJI, ICMCTBYIOIIMX HA POTOp Hacoca?

13. Kakue crnocoObl pa3rpy3ku poTopa Hacoca OT OCEBBIX CHJI UCTIONb3YIOTCS?
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IIpakTuyeckoe 3ansitue Ne 2

MN3YYEHUE KOHCTPYKIIMU OCHOBHBIX THIIOB HEHTPOBEKHbIX
HACOCOB

Ilenw pabomupi: O3HaKOMIICHHE C OCHOBHBIMU Pa3HOBUIHOCTSIMH LIEHTPOOESKHBIX
HACOCOB, HCIIOJIb3yEeMbIX B HE(DTAHOM U ra30BOM MPOMBIIIJICHHOCTH.

OBIIME CBEJIEHUSA

Hcxons w3 BbIIE OTMEUEHHOTO, NIl MEPEKAYKU Pa3TUYHBIX >KHUJIKOCTEH
MOJKET HCIIOJIB30BATHCS OOJIBIIIOE KOHCTPYKTUBHOE PazHOOOpa3ue HEeHTPOOEIKHBIX
HacocoB. HambOonee xapakTepHble pPa3HOBUIAHOCTH HACOCOB TPUBEACHBI B
MPUJIOKEHUU METOANYECKUX YKA3aHUM.

OCHOBHBIE KOHCTPYKTHUBHBIE U TEXHHUYECKHE OCOOCHHOCTH HACcOCOB
OTPAXKAIOTCA B UX MAapKUPOBKE. B pazmuyHBIX OTpAC/SIX HKOHOMHUKH HaXOJST
IpUMEHEHUE, KaK MPaBUIIO, BIOJHE OINpPEACIICHHbIE MApPKU HacocoB. B yacTHocCTH,
npu g00biye HeTH, ee cOope W TPAHCIOPTUPOBAHUM HA HACOCHBIX CTaHIUAX
He(TEera3oBbIX MPOMBICIOB PACHPOCTPAHEHHUE MOTYYMIIN ILIEHTPOOEKHBIE HACOCHI
tunoB K, HK, HM, MC, HIIC, HTC, H/, HI', HHC, ITHCH, SI1H u HexoTopkie
npyrue. Yame apyrux B 3anagHoi Cubupu ucnonsidyrorcs Hacockl tuna [THC u
SOLH.

BykBeHHas MapKUPOBKa HACOCOB PACIIU(POBBIBACTCS CICTYIOIINM 00pa3oM:
H — mnacoc (B Hekoropbix ciydasx H — Hedtsnoil); K - KOHCOJBHBIA C
MOAIIMITHUKOBBIM KPOHIITEHHOM; M - MOHOOJI0UHBIH (pabouee Kojieco MOCaKeHO
Ha BaJI IBUTATEIIs], 4 KOPIyca JABUTATENsl U HACOCa HEMOCPEACTBEHHO COIPSKEHBI
o6onToBeiMu coenuHeHUsIMU); C - ceximonHbli; [IC - cnupanbHbIA CEKIIMOHHBIN €
IJIOCKUM TOPU30HTAJIBHBIM pa3zbeMoM kopiryca; TC - cnupalibHbI CEKIMOHHBIN C
TOPLIOBBIM pa3beMOM Kopiyca; /I - mepBoe Kojeco ¢ IByXCTOPOHHUM BXoAoM; I -
«ropAYH» - Uil TEPEKAUYKU KUAKOCTEM ¢ BbICOKOW Temmeparypou; I[THC -
HEeHTpoOekHbIM Hacoc, cekuuoHHbd (IIHCH — nna nepexauku nHedtun); Ol -
MOTPYKHOMN HEHTPOOESKHBIN Hacoc, CMOHTHPOBAHHBIN BMECTE c
anektpoasurarenaeM (O1IH — nns vedTu, 1B — m1st Boawl).

B MapkupoBke HAcOCOB MOMHMO OYKBEHHBIX OO0OO3HAUYECHHM MPUBOISTCS
rpynmsl TU@p, ¢ TOMOIIBI0 KOTOPBIX COOOIIAIOTCS TEXHUUYECKHE XapaKTePUCTUKU
mamuH. [{udpoBbie 0003HaUYeHHSI BHOCATCS B MAPKUPOBKY NBYMS Pa3IMYHBIMU
crioco0amu.

[Ipu nepsom cnocobe o61Iasi MApKUPOBKA HACOCA BBITJISIAUT CIEAYIOIIUM
o0OpazoM:

12H/1-10x3

3necy mepBasg uugpa 12 COOTBETCTBYET AMAMETPy BXOJHOTO MaTrpyOka
Hacoca B MWUIMMETPAX, YMEHbBILIEHHOMY B 25 pa3 u oKpyriieHHoOMY. Btopas uudpa
10 nmpeacTasiseT kKodPpPUIUEHT OBICTPOXOAHOCTH HACOCA, YMEHBIIICHHBIN B
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10 pa3 u okpyraenunsiil. [Tocnennsiss rpynna uudp 3 oTpaskaeT 4HCIO CTyNEHEH
Hacoca. [Ipu oTcyTcTBUM MOCaeaHeN HU(PbI, HACOC - OTHOCTYTIEHYATHIN.
AHnanornyHo Hacocam HJ[ MapkupyroTcss W JIpyrue THIIBI HaCOCOB.
Hanpumep, nHacocst MC, HI', HK.
[Tpu 6mopom cnocobe MapKUPOBKY BBOJIUMEBIE B Hee ITU(DpOBBIC 0003HAUCHUS

COOTBETCTBYIOT ~OCHOBHBIM TEXHOJOTMYECKHM  XapaKTEPUCTUKaM HACOCOB.
Hampumep:
HM- 5000-210
[lepBas rpymma 1udp 5000 3mech ykaspiBaeT Ha TMoOAady Hacoca,
BBIPOXEHHYI0O B KyOWYECKHMX MeTpax B uac, mocneanss rpymma mudp 210 maet
MH(OpMAIMIO O HAIIOPE, PA3BUBAEMOM HACOCOM B METpax CT0JI0A MepeKaunBaeMon
KUIKOCTH.

[ToMrMO NpHUBENEHHBIX BAPMAHTOB MAapKHUPOBKHU CYIIECTBYIOT apyrue. 1Ipu
TOM HEOOXOAMMO OTMETHUTh, YTO HEPEAKO CUCTEMA MAPKUPOBKH OJHUX U TEX K€
HAaCOCOB IIOJBEPraeTcs epecMoTpy.

COJAEPKAHUE PABOTHBI

1. U3yuutsb pazaen 2.1 MEeTOIMYECKUX YKa3aHUiA.

2. WM3yunTh KOHCTPYKLHIO IIEHTPOOEXKHBIX HACOCOB IO PHUCYHKaM,
NPEJIOKEHHBIM MPENoAaBaTeeM, C BBIIOJIHEHHEM HUX KilaccUuPUKauuy 10
KOHCTPYKTUBHBIM Npu3Hakam (pazaen 1.1.3).

3. H3yuuTh KOHCTPYKLUHIO LEHTPOOEKHBIX HACOCOB IO HATypHBIM
oOpa3zuam, NpeyIoKEHHBIM MPENO0/1aBaTesIeM, C BBIMOJHEHUEM UX KIacCU(PUKALIMH
HACOCOB M0 KOHCTPYKTUBHBIM IPU3HAKAM.

4. OTBETUTHh HA KOHTPOJIBHBIE BOIPOCHI.

TPEBOBAHUSA K OTUETY

JUIst KayKI0r0 U3yYEHHOT'0 Hacoca 1aTh Pa3BEPHYTYIO KIACCU(DPHUKATMOHHYIO
XapaKTEPUCTHKY.

Konmponwvuwie éonpocwl

1. JIaTb B COOTBETCTBUM C MAapPKUPOBKON TEXHUYECKYIO XapaKTEPUCTUKY
HacocoB Mmapku [[{HC 180-1422; 1,5K6.
2. JlaTb B COOTBETCTBUH C MApPKUPOBKOW KOHCTPYKTHUBHYIO XapaKTEPUCTUKY
Hacocam Mmapku [{THC 180-1422; 1,5K6.
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IIpakTuuyeckoe 3ansitue Ne 3

PACYET OCHOBHBIX TAPAMETPOB ITIOPITHEBBIX HACOCOB

3agauya 1: Omnpenennth OCHOBHBIC pa3Mephbl OAHOIMIMHIPOBOTO HAacoca
IPOCTOrO AEHCTBUS I mofauu Hedtr 00beMHOro Beca 910 kr/M® B KOIMYECTBE
1000 xr/muH ipu n = 100 06/MuH.
Pemenne
[Ipm  ompeneneHUH  OCHOBHBIX  pa3MEpoOB  Hacoca 10  3aJaHHOU
IIPOU3BOIUTEIILHOCTH TTPUXOJNUTCS BBIUUCIIATH pa3Mephl JUaMeTpa OWiInHapa D u

X0 IIOPUIHA S. Yka3zaHHbIC pPa3sMEpPbI MOKHO HAWTHU U3 BBIPpA’KCHHUA

2

S-n-i, (1)

Q_anD

re o — KO3QPUIMEHT MOJauH; I — YUCIO pabOUUX MOJOCTEN.
Bripaxkenue (1) conepuT nBa HeusBecTHbIX: D u S.

B kauecTBe BTOPOIr'o YypaBHCHH:A IIPUHUMACM COOTHOIICHUC

oy, 2)
D

[Tocie aToro nosryyaem

D= | ¥ 3)

a-y  -T-n-i

[Tpu BBIOOpPE ¥ HAZIO UMETH B BULY, YTO MPU 33JJaHHOM /1 CPEIHSSI CKOPOCTh

TIOPIIIHS
U =225 M @)
@ = &y )
0TCIOJIA
30U,
n=—-~ 5
- 5)
CnenmoBaTenbHO,
30U, s 30U,
von=on 5P (6)
S D D

[ToncraBus (6) B (3) nomyuum
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_ 40
D= 7
30i-00 - -U,, ( )

ITpunss U, =2 m/c, o = 0,9 1 umes B BUIy, 4TO AJIA HaUIero ciyyas i = 1,

HaxXOoauM pasMCp JUaMCTpa HUJIIMHApPA HACOCa

41000
D= =0,16 M.
910 -30-0,9-3,14 -2

OtHomeHue X044 IMopmHA K IMaMCTPpy HUJIIMHAPA

s 30U, 30-2

D an-D 100016

3,75,

Torma xox mopiHs OyAeT paBeH

S=y-D=3,75-0,16=0,6 m.

3ag!aqa 2: OHpeI[eHI/ITB HaBJICHHUC Ha BbBIKHMJIC HACOCa IIpU IIPOBOJKC

CKBXMHBI TypOMHHBIM crioco0oM. IIpomssomurensHOCT, Hacoca Q = mP/c.
[lepenan naBnenus: Ha TypOoOype, ciyiieHHoM Ha 140 MM TpyOax, p, = Mlla.
Huametp ckBaxxkuabl D.=__ MM, rayomHaL=__ M.

[II0THOCTH TIIMHUCTOTO PAcTBOpPA P =_ KI/M’, TMHAMHUYECKOE HAINPIKECHHE
capura t,=__ Ila, a nnactudeckas Bs3koctb 1) Ila-c.

Hosoto umeer 3 (1 = 3) THAPOMOHUTOPHBIX OTBEPCTHS AuameTpoM d, =

MM
Pemenue
JlaBiieHre Ha BBIKUJIE Hacoca OMPEEIIIeTCs KaKk CyMMa
2P = Puan T Pat Prt Paaw T Put Pry

1€ Puans P> Prs Piavs Pri» ¥ Px —, A0JIOTE, TPYOAX, 3aMKaX, TypOOOYpe U KOJIBIICBOM
MIPOCTPAHCTBE.

[Totepu naBneHust B MaHU(DOIIBIC

Puan = 13,1-10°-Q'*+7040.

[ToTepu maBieHus B 10JIOTE
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p-0°?
i-d

o

P = 0.1

CKOpOCTh IBIKEHUSI TIIMHUCTOIO PacTBOpPa B OYPHIIbHBIX TpyOax
o 0

v = = .
F 0,785 -d2

1

CocTosiHue MoToKa B OYpHIbHBIX TPyOax BHYTPEHHUM JUAMETPOM dj

— Vl'ds'p
R. [ t,d, )
n-g|1+ |
L oy )

KoadduimeHT rugpaBanyeckux ConpoTUBICHUN
0,125
6 [Re

[ToTepu naBieHust B OypHIbHBIX TpyOax

A

L cp?
pr=A-__. Py

d 2g

6

CKOpOCTh IBMKCHHS TITUHUCTOTO PAcTBOPa B KOJIBIIEBOM ITPOCTPAHCTBE TIPH
Hapy>XHOM auametrpe Tpyo dy

4.0
v, :mj'

c H

[Tapametp PeitHonbaca, XapaKTEpU3YIOIINM COCTOSIHUE TTOTOKA TITMHUCTOTO
pacTBOpa B KOJIBLIEBOM ITPOCTPAHCTBE

v, -p(D,—d,)

[ t,(D, —d, |
n -g|1+7|

\ v, )

R.=

HOTepI/I AaBJICHUA B KOJIBIICBOM ITPOCTPAHCTBEC

8-A-p-L-02
P =
g'nz(Dc _dH)3(Dc —f_dH)2
Yucio 3amMkoB B bBKn = L
12,5

OxBuBasieHTHas AyrHa BK, oka3biBaroIeil Takoe e CONMpPOTUBICHUE, YTO U

Bce 3aMKkH L, = 10-n,
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HOTCpI/I JAaBJICHHA B 3aMKaX

9K

=Du
Psam I
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IIpakTuuyeckoe 3ansiTue Ne 4
N3YYEHHUE TUIIOB U KOHCTPYKIIUM I'MIPABJIMYECKHX
3ABOMHBIX JIBUT ATEJIEN

[enb pa®OTHI: U3YYUTH TUIBI U KOHCTPYKIIUU THUJIPABINYECKUX 3a00MHBIX

JIBUTATEJICH.
OBIIUE CBEJAEHUSA

B Hacrosiee BpeMsi 0T€UECTBEHHBIMU MAlTMHOCTPOUTEIIBHBIMU 3aBOJIAMU
BBIITYCKAIOTCS TUPABIMYECKUE 3a00MHbIC ABUTATENIN YETHIPEX BUIOB:

TypOUHHBIE 3200l HBIC JIBUTATEIIN (Typ600YypHI) Pa3IMYHOTO
KOHCTPYKTHUBHOT'O UCIIOJHEHUS TUMOB T U A;

peayKTOpHbIE TypOUHHBIE 3a0oiHble nBurareiau Tuna TP (TypO6oOypbl
PENYKTOPHBIE);

BHUHTOBEIC 3a00MHBIC ABUTATEIIN THIIA [];

TypOHMHHO-BUHTOBBIE 32001 HbIe ABUTraTenu Tuna TB/I.

OTe4ecTBEHHOW MPOMBIIIJIEHHOCTHIO OCBOCHO IMPOU3BOACTBO TYpOOOYpOB
CJICAYIOIINX THUIIOB.

OnHOCEeKIMOHHBIC: OcecImuHAeNnbHbIE THHAa 112; OecImUHACIHLHBIE
yaudunupoBanusie Tuna TY-K; co BcraBHpiM mmmmHzAenem tuma TBII; c
HE3aBUCUMBIM KperieHueM potopoB tuna THK; mist OypeHus ckBakuH O0JIbIIOTO
nuametpa tuna Th/I.

Cexknmonnble: Oecmmmuuaenpuble TMna TC; mmuaAeabHbie Thma TCII;
mnuHAenbHble yHUpuuupoBanHele TunoB TCHI1, 2T-K u 3T-K; mmuanensHble
tunoB TCIIA n THLL, nis OypeHus: aliMa3HBIMU JOJIOTaMH; IIITHH/ICIBHBIC THITA
AIll ¢ HakIOHHOM NMUMHMEN naBieHus; mnuHaeabHble THIIAa AI'THI co cTtyneHsmu
TUAPOTUHAMUYECKOTO TOPMOXKEHUS.

C mnaBaronumu ctatopamu tuna TIIC.

C HezaBHCUMOI NoiBeCKOW BasioB cekiuii Tuna THB.

Tepmocroiikue Typ60Oypsl Tuma TTA s CKBaXKHMH C TeMIlepaTypoi [0

240°C.
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Penykropubie Typ600ypsI THoB TP, TPM u TCM.

Mainorabaputasie Typ0600ypsl TunoB TI', TILL u TB1 st OypeHust u peMoHTa
CKBaXUH.

Typ6unnsie otkinonurenu tumna TO.

Typ600OypbI-OTKJIOHUTENU C HE3aBUCUMOM IMOJBECKOW BajOB TYpOWHHBIX
cexkuuii Tuna TO2 nnst 6ypeHusi G0KOBBIX CTBOJIOB U3 CTAPBIX CKBAXKHUH.

[mnaaens-oTkionuTes tima HIO1.

Typ6ononora xononkossie Thra KT/ mist ot6opa kepHa.

3ajgaua 1: OnpeaenuTs TUAPABIMYECKYH) MOIIHOCTH MOTOKA TIIMHUCTOIO
pacTBopa Imepes BXOJOM B TypOoOyp, €Clii MOCJIEIHUM CIYIIEH B CKBAXUHY Ha
MM OYpWJIBHBIX TPyOax ¢ TOJIIUHON CTeHKH 0 =_MM U JumuHou L = m. Hacocsr
00€eCIeYnBaOT IUPKYJAIMIO TJIMHUCTOIO pacTtBopa W mnogatoT Q
=  M’/c XKUAKOCTH U pasBuBaroT AasiieHue P =_[la. [IMOTHOCTH TIIMHUCTOrO
pacTBOpa p =_KI/M’, IMHAMUYECKOE HAIPSHKEHHME CIBHMIa T,= lla, a macTuueckas
Bs3kocTh M _ Ila-c.

MOonTHOCTh MOTOKA IITIMHUCTOTO PACTBOpa MEpe] BXOJIOM B TypOOOyp MOXKET
OBITh HalJIeHA U3 BBIPAKCHUS

Nir = Nuae — Nyan — NTp,

rie Ny — MOIIHOCTh MOTOKa Teped BXOJAOM B TypOooOyp, Kr-m/C; Nyac
TUIPaBINYECKass MOITHOCTh TOTOKA Y BBIKMIHOTO MAaTpyOKa HAcoca, KI*M/C; Ny —
MOIIHOCTh, 3aTpauyMBaeMas Ha MPEOJOJICHUE THAPABIMYECKUX CONPOTHUBJICHUN B
MaHugomapae, Kr-m/c; Ny — MOIIHOCTb, IOTpeOHass Ha NPEOAOJIECHHE
TUAPABINYECKUX COIMPOTUBICHUM, BO3HUKAIOIIMX IPU TEUYEHUH TIMHHUCTOTO
pacTBopa B OypHIIbHBIX TpyOax, Kr-m/c.

MormtHocTh,  3aTpauMBaeMasl  Ha  MPEOJOJICHHE  THAPABIMYECKUX
COMPOTUBJICHUHN B MaHU(D OB

Nuyar = (13,1-10%-Q"35+7040)Q
MorntHocTh, TOTpeOHast Ha MPEO0JICHUE THAPABIMUYECKUX COMPOTUBIICHUM,

BO3HUKAIOIIUX MIPU TEUCHUU TIMHUCTOTO pacTBOpa B OypUIIBLHBIX TpyOax
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Nip = Q (Prpt Puan),
rac PTp — IIOTCPHU NABJICHUA HA IIPCOLJOJICHUC TNAPABINYCCKUX COHpOTI/IBJ'IeHI/Iﬁ I10

nnnHae bK

0,125

YR

A — K03 PUITUEHT THAPABIMYECKUX COTIPOTUBICHUHN A =

v-d -p

Re: ( _:_TOdB\
g|1
L oy

V — CKOpPOCTb JBWKEHHUS TIWHUCTOTO pacTBOpa B OypHIBHBIX TpyOax

P — IOTEpH J@BsIeHUS B 3aMKax BK

L
P3aM =P mw =
L

L.« — skBuBanentHas ayuHa bK, oka3piBaroiiel Takoe e COMpOTUBIIEHHUE,
4yTO M BCe 3aMKH L, = 10'n,

L
n —uucio 3aMKkoB B bBK n= ——

12,5
I'mapaBnanyeckass MOIIHOCTh MOTOKA TJIMHUCTOTO PAacTBOPA y BBIKUIAHOTO

naTpyOka Hacoca

NHac:P'Q
JlaBlieHHE TIIMHUCTOTO PacTBOpa
N
PHT — nm
Q
3amaua 2: Paccuutarh TypOuny s TypO60oOypa aumamerpom D, = MM.
Pacxon raunucroro pactsopa Q = M’/C, TWIOTHOCTB TIIMHUCTOTO PacTBOpa P

= kr/M’. TIpu 650-700 06/MHUH KPYTSLIMA MOMEHT Ha Bajly TYPOUHBI JIOJDKEH
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ObITh HEe HUKE My, = H'Mm, a nepenan naBnenus He npepiman P, = MIla.
[Tepudepuitnplii tuamMeTp TypOUHBI
D; =D, - 2B,
I'meB=b+f
b — ToNIIMHA CTEHKH Kopmyca TypOoOypa, mpuHuMmaem b = 12,5 mm, f —
ToJIMHA 000712 cTaTopa, npuHuMaem f= 5 mm.

Buyrpennuit nuamerp TypOUHBI

rjae Mo — ooseMHbId K, Mo = 0,92...0,95; k — koapdunmueHT crecHeHUs
MIOTOKA JJIs1 BRIOPAHHOTO TTPOQHJIS JJOTIATOK

S
k=1- ——
t-sin o

Bri6upaem ontumanbHbie TPO(UITH JIONATOK CO CAEAYIOIMMU NTapaMeTpaMHu:
TUJIPOANHAMUYECKUN YTOJI O = 35°, TONIIMHA JIOMATKA S = 2,5 MM, miar t = 22 M.

Co — oceBasi cocTaBistolIas CKOpocTu padboueit kuakoctu, Cyp = 4,5...5,5

Mm/c.
[[lupuHa KaHaa B paaAraIbHOM HaAIIPABJICHUH COCTABUT
D -D
6 — 1 2
2
PacueTHbiil quamerp TypOUHBI (qUaMETp CpPEeIHEW CTPYWKH KUIKOCTH B
KaHaJe)
2 2
4 _ [Pi-D:
L=
2
T -d
Yucio jJonarok z =, IPUHUMAETCA LEJ0€ YKCIO U 3aTEM YTOUYHSETCS

t

T -d
mar ¢, _ 0
z
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IlepecunThIBaEM rHAPOMEXAHUYECKUM YIOJI 1JIsl HOBOTO LlIara
0,33 - 0,29 - A

go =1rgo +

427 -A —34

TJIe A — OTHOCHUTEIIbHAS JJTMHA (POPMUPYIOIIETO yIacTKa
L—a

L —a

0

7\‘:

L — oceBas BbICOTa CTyIIEHU, MPUHUMAETC paBHOU 30 MM.
Lo — oceBas BricoTa npoduiis ionaTku 6e3 GOpMUPYIOIIETO y4acTKa
Lo=a+ (R +t;-sina— S) cosa

e a — opAuHaTa paauyca, paBHas 4 MMm; R — paanyc BBINYKIIOW 4acTH
JIONIATKH, paBHBIN 20 MM.

[lepecunthiBaeM  KO03(pPULIMEHT CTECHEHHWs] JUId HOBOIO Iara U
TUAPOMEXAHUYECKOTO YIJIA.

Yucno o00poTOB Kosieca TypOMHBI, COOTBETCTBYIOLIEE HAUBBITOAHEUILIEMY
pexuMy paboThI
60-0mn -crga

0
k-m’-d; -8

n=

Yuciio 060poTOB TypOMHBI IPU XOJIOCTOM PEXHUME PadOTHI Ny = 2n.

TopMO3HOM MOMEHT KOJIECA P MEXAHUYECKOM KIIJ Nyex = 0,94

T-p-Q0m, M,

M m = d; ’ n X
120 - g
MOMEHT ITpy ONTUMAIBHOM PEKUME
M
M — m
)

MakcumanbHas MOIITHOCTh, pa3BUBacMas KOJIECOM TYpPOHUHBI
M -n
N =4 716 2
[lepenan naBneHus Ha Koyiece TypOUHBI pu oOmieM ki 1 = 0,65
75 -N
H() = —"
p-Om



Yucino xonec TypOUHBI

[lepenan naBieHus B TypOuHE
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IIpakT4eckoe 3ansTue 5.
W3YYEHUE THIIOB 1 KOHCTPYKIIUM
BUHTOBOI'O 3BABOUHOI'O IBUT'ATEJIA

[lens paOOTHI: H3YYUTh THUIBI U KOHCTPYKIIMH BHHTOBBIX 3a00MHBIX
JIBUTATEEH

OBILIUE CBEJAEHUA

Jns nobbran HepTu w/mnum raza auOO AN MPOBEACHUS KalUTaIbHOTO
pEMOHTa CKBaXXMH MCIOJB3YIOT BHUHTOBOW 3a0o0iHbIM nBuratens (B3]]),
oOnanaomuil HeoOXOUMBIM KPYTSIIIMM MOMEHTOM M CIHOCOOHBIN OCYIIECTBISATH
OypeHue B pa3IMYHBIX HAMpPaBICHUSX B 3aBHCUMOCTH OT THUIIA HCIOJIb3yEeMOMU
KOHCTpyKUuMHU. Takol BbIOOP 00yCIOBIEH HEOOXOAMMOCTBIO pa3pyIIeHHs] TOPHBIX
MOPO/I C BBICOKOU 3(PPEKTUBHOCTHIO M JOCTATOYHOM CKOpOCThIO. MIconib30BaHue B
KOHCTPYKIIMU 3JACTUYHBIX, HO MPOYHBIX 3yObEB cCTAaTOpa IMO3BOJSIOT JOCTUYb
BBICOKOH JKECTKOCTH Ha U3TH0, a TAKXKE CYILIECTBEHHO COKPATUTh YTEUKH KUAKOCTU

Ipu €€ NPOKayKe.

Koncrpykius B3] BuntoBoii 3a00iHBIN qBUTATENh MPEACTABISIET COOOM
CUMMETPUYHBIA POTOPHBIN arperaT ¢ MPUMEHEHHEM 3y04aToro KOCOTo 3alleTICHuUS,
MPUBOJAUMBIA B JICMCTBHME 3a CYET JABJICHUSA T[OJABA€MON  >KUIKOCTH.
KOHCTpYKTHBHO COCTOUT M3 JBUTATEIHHOTO y3Jia. paboyveil yacTu.

JBuratenpHas cexuusi B3] - OCHOBHOW CHUJIOBOM KOMIIOHEHT JABUTATEIS U
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MIOATOMY OIpPENESAET €r0o OCHOBHBIE TEXHUYECKHE XapPAKTEPUCTUKH, TAKUE Kak
MOIIHOCTh, KpyTsmui momeHT, KIIJ[ n yactora Bpamenuss poropa. CocTouT u3
POTOPHOTO MEXaHW3Ma B BHJIE Kopllyca (cTaTopa), BHyTPH KOTOPOTO 3aKpeIUIeHa
AIaCTOMEpPHAs BCTaBKa C BAHTOBOM IMMOBEPXHOCTHIO, 32 KOTOPYIO 3aLETLISIETCS POTOP
Y 3aTEM M0/I IABJICHUEM [TOAaBAEMOM JKUJKOCTH HAYMHAET BPAIlaThCsl. DIIaCTUYHAs
000JI0YKa MO3BOJISIET PA3ACIUTh JABE IMOJOCTU KaMep C BBICOKMM TPaJUCHTOM
naiieHus. OHa U3rOTaBIMBACTCS U3 U3HOCOCTOMKOM PE3UHBI, KOTOpAas MJIACTUYHA,
HO B TO € BpeMsl CIIOCOOHA BBIJEPKUBATh 3HAYWUTEIbHBIC CUJIBI TPEHUS MpHU
MomnaJlaHi a0pa3uBHBIX YaCTUIl Ha €€ MOBEPXHOCTh. Ero H3roraBiuMBaroT M3
BBICOKOIPOYHOM JIeTupOBaHHOU cTasii. Kom4yecTBO 3yObEB y HETO MEHBLIE HA OJHY
€AUHUIY, YEM Yy CTaropa. /[[BUraTrenbHBI y3€Jl BBIIOJHSIOT C ONPEICIEHHBIM
HATSHKEHUEM 3yOuaToro 3allellJICHUsl, KOTOPBIM 3aBUCUT OT MapaMeTpoB pabouei
KUAJKOCTH, CBOMCTB 3JIACTOMEPA, TEMIIEPATYpPhl KCIUTyaTallMd, a TaKXKE APYTUX
xapakTepuctuk. OT TOro, HacKOJbKO TOYHO OHM OYAyT MOAOOpaHbl 3aBUCUT
IPOYHOCTH JBUTATENS B IIEJIOM U €ro pecypc padoTsl. Ha pecypc padoTsl paboueii
napel BIAUSIOT CJIEAYIOMNE (GaKTOPHI:
1. IlpucyrctBue B paboueit KUAKOCTU aOpa3UBHBIX TBEPIBIX YACTUI] U
JOIIOJTHUTEIIBHBIX IPUMECEM.
2. Hcnonb30BaHKWE B COCTABE JKUJIKOCTH BEIIECTB, KOTOPHIE PAZBENAIOT
ANacTOMEP WM M3MEHSIOT €ro MeEXaHWdeckhe cBorcTtBa. K Hum
OTHOCSTCSA:  COJM, OJKMIAKOCTB C  BBICOKMM  COJEpXKaHUEM
He(TENPOAYKTOB, XJIOPHUAbI, KUCIOTHI U COJIH.
3. IlpeBbllIcHHE AOMYCTUMBIX HOPM MO TEMIIEPATypPHBIM YCJIOBUSIM B
TOYKE 320051, KOTOPHIE MOTYT BJIHMSThH Ha 3JIACTOMED.
4. HenocTtaTouHslil mporpeB padoyeii napbl MpU CTapTe IBUTATEIS.
5. Hcnonb30BaHME HEMPABUIBHOTO HATSKEHUS CTATOP-POTOP.
PaGoune opranst B3b BunTOBOI 3a00iiHBIN JOBHTaTeahb COCTOUT U3
CIeIyIOUMX paboyuX OpraHoOB: IIMUHJEIBHOTO y37a; peryisaropa yria. CTpoeHue

B3]l 1 — oceBoil MOAIIMMIHUK; 2 — paaualibHasg omnopa; 3 — 1eHTparop; 4 —
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npoTuBoaBapuiiHbiii OypT IlIMuHIENbHBIA y3€N SBISETCS BTOPHIM MO Ba)KHOCTHU
KOHCTPYKTUBHBIM 3JIEMEHTOM JaBuratenss. OH mnOpelHa3HadyeH [ Iepenadu
KpPYTSIIETO0 MOMEHTA OT pabodeii mapsl paboueMy HHCTPYMEHTY ISl pa3pyIIeHUS

IUIOTHBIX MOPOJ] TPYHTA.

pa6oyan napa perynupyemblii
nepeBoAHHK

0000
W W WY WY

[Ipu sTOoM OH CcMOCOOEH BBIHOCHTH 3HAUUTEIBHBIE OCEBbIE HArpy3KH,
BBI3BaHHBIE HE TOJIBKO HEOOXOJAMMOCTBIO TIEPEeIaun KPYTSAIIEro MOMEHTA, a U CUITY
TPEHUSI O CTEHKHU KPEIJICHUM MPU YTIIIOBOM WJIM TOPU30HTATIBLHOM OypEeHUH.

[InuuaenpHBIA  y3€ MOpeacTaBiIsieT coO0O0M KOpmyc ¢ ABYMS ONOpamMu
(pamuanabHOM M OCEBOIN), HA KOTOPBIX 3aKpeIUIEH Bajl. Bparmienue poropa nepenaér
KpYTAIIMA MOMEHT IOCPEACTBOM TOPCHOHA WJIM KapJlaHHOTO Baja Ha Ball
HIMUH/ETBHOTO y371a, KOTOPhIA HauMHAET BpalllaThCs U MEpe/iaBaTh MOMEHT YiKe
paboueit yacTu.

JaHHbId  y3el MOXET OBbIThb BBINOJHEH B JIBYX KOHCTPYKTUBHBIX
WCIIOJTHCHUSIX

1. OtkpbITOM, KOTJ]a paboune y3Ibl CMa3bIBaIOTCS pabodeil sKUIKOCTHIO.
2. 3aKpBITOM UJIM TEPMETU3UPOBAHHOM.

Bce pabouue 351eMeHThI HAXOASATCS B MACJISTHOM BaHHE IO/ IaBjieHUeM a0 20

aT™M, KOTOpOE€ BBIOMpAETCS TaKUM, YTOObI 3HAUUTEIHHO MPEBBIIAIO JABICHUE

OKpy>Xarolllel ux cpenpl. bypeHune BUHTOBBIMM 3a00WHBIMHM JBUTATEISIMU IO
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YIJIOM MOXET OBbITh OCYIIECTBIEHO TOJIBKO IPU MOMOLIM peryistopa yria. OH
IPEJCTaBIsIET COOOM CIIOKHBI MEXaHU3M, KOTOPBIH COCTOMT W3 BEPXHETO U
HIDKHETO TIEPEBOJHHUKOB, CepleyHHKa U 3y0uartoit mydTsl. [lo cyTu oH HEMHOrO
HAIlOMHUHAET [0 KOHCTPYKLUMH KapAaHHBIA Bajl, HO M3-3a TSKEIBIX YCIOBHU
AKCIUTyaTaIlMl ¥ HeOOXO0IMMOCTH OOeCcTIeueHus ONpeeIEHHON QYHKIIMOHATBHOCTH
OH ObUI CYIIECTBEHHO YCIOXHEH. Bce neTanu HM3roTaBiIMBAarOTCS W3 NMPOYHOM
TBEPAOCIUIABHOM CTaJIM, C BBIIIOJIHEHHEM apMUPOBAHUS TOBEPXHOCTHOTO CIIOS.
OcHoBuble ocoOenHocTr B3/l BIusrOmMe Ha €ro TEXHUYECKUE MapaMeTphbI

1. CxopocTb NOTOKA XKUAKOCTH JOJKHA COOTBETCTBOBATH TUILY MCIOJIB3YEMOIO
JIBUraTelis U €ro TEeXHUYECKUX IMapaMeTpoB padoueld mapel. Uem Oosiblie
JonacTed Ha pOTOpe U BUTKOB Ha CTATOPE, TEM OOJIbIIE MOTOK KUIAKOCTH, HO
IIPY 3TOM MOBBIIIAETCS U U3HOC 32 CYET yBeIMYEHUs cril TpeHus. lloatomy
JUI1 KOHKPETHBIX YCIIOBUM OypeHUs HY>KHO BapbUPOBATH AT MapaMeTphl 1Jis
JOCTHKEHHUSI HY’KHOT'O pe3yJIbTaTa.

2. Bo BpeMs OTCYTCTBHsI Harpy3kud Ha 3a00iHYIO0 4acThb B HEW HPOUCXOJHUT
NaJeHUE JABJICHUS: KOIZa POTOP HAXOAUTCSA B IMOABELUIEHHOM COCTOSIHHH
HY>KHO 3aTpaTUTh OTPOMHYIO SHEPTHUIO Ha IpUBEACHUE ero B ABxkeHue. [Ipu
ATOM TNOTEPs J1aBlieHUs OyJEeT MPONOPLHOHATIbHA CKOPOCTH NOTOKa padoyeid
&KuaKocTu. OOBIYHO OHA COCTaBISIET MPUMEPHO 7 aTM.

3. Ilpu Harpy3ke Ha BUHTOBOW 3a0OWHBINA JBUraTelb B MOMEHT Hauyaja 3a00s
OPOUCXOMWUT TAJACHWE JaBJIEHUS B CHCTEME, HO CO BpPEMEHEM
BOCCTAHABJIMBACTCS IO MEPE PACKPYUYHUBAHHUS POTOPA.

4. Jlns pBuratens CyIIECTBYET NPEAECIbHOE JaBIECHUE, KOTOPOE BO3ZHUKAET IPH
Oypenun B pabouem y3ie. [Ipy HEoOXOaUMOCTH YBETMYEHHUU YCHIIMS Ha
J0JIOTO TpeOyeTcsl YBEJIWYUTh JAaBICHHUE B CHCTEME, YTO MPUBOAMT K
naepopMaui 3J1acTOMEpa M MOTepe KpyTAlero MomeHta. B pesysbrare
MOJIE3HOH pabOThl HE MPOU3BOJIUTCS, a paboyas )KUJIKOCTh MPOCTO MPOTEKAET

4Ycpe3 ABUTATCIIb.
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5. Uewm Ooubliie TIOMIAAbL MOMEPEYHOr0 CEYEHUs A0J0Ta, TEM MEHbIIE MOTEPU
pabouero pamnenus. [Ipu yMeHbIIEHUH pPa3MEPOB [0JIOTA MPOUCXOIUT
OBICTPBII N3HOC MOIIUITHUKOB, TaK KaK MOTOKA KUJIKOCTH HE XBAaTA€T, YTOOBI
UX OXJIQJUTh.

6. Hcnonp30BaHWEe HAcaJOK Ha COIUIO POTOpPa MO3BOJISET HM3MEHATH IMOTOK
xunkoctu yepe3 B3b u, Takum o0pa3om, yUUTHIBaTH OCOOEHHOCTH OypeHus
KOHKPETHOTO BHJA TOPHBIX MOPOJ NPU MHUHUMAJIBHOM H3HOCE NETAIEU U
Y3JI0B.

Krnaccudukanus aurarenei 1o uX Ha3HAYEHUIO:
BuHTOBBIE 3a00iHBIE ABUTATENN M1 OypeHUsI CKBAKUH MO OCHOBHOMY
HA3HAYCHHUIO MOAPA3IAEISIFOTCS Ha CIEYIOIINE BUJIBL:

1. VYHuBepcaibHble JBUTaTEIM MCHOJB3YIOTCS TpH OypeHuH padouux u
pa3BEABIBATENBHBIX CKBAXWH, a TaKXKe JUIsl MX peMOHTa. OHM UMEKT BHEIIHUN
nuametp oT 127 no 240 mm. KOHCTpYKTUBHO COCTOAT U3 pabOYEro U MIMUHACIBHOTO
y310B. KopmycHble 4acTH MMEIOT MOAYJbHYI0 KOHCTPYKLHIO M COEIHUHSIOTCS C
OMOUIbIO Pe3bOOBBIX, KOHYCHBIX U KOHYCHO-IIJIUIEBBIX coequHeHui. Bee neranu
M3TOTOBJIEHBI W3  BBICOKONPOYHOW  JIETUPOBAHHOW  CTalld, MO3BOJISIOLICH
o0ecreynBaTh OJIMHAKOBBIM YPOBEHb MTPOU3BOAUTEIILHOCTH B PA3JIMYHBIX YCIOBUSAX
paboTHI.

2. Jlna OypeHusi o HaKJIOHOM NMpUMEHAIOT ABuratenu tuna JAI. Ux auametp
coctasisieT 60-172 MM, 4TO MO3BOJISIET CYIIECTBEHHO HAPACTUTh CKOPOCTH BPAILICHUS
pOTOpa U MOBBICUTH MPOU3BOAUTENBHOCTD B LIEJIOM. [[JTMHA CUJIOBOM M IINTMHAEIBHON
CEKILIMH CYIIECTBEHHO YMEHBIIIEHA, IO CPABHEHUIO C YHHBEPCAJIbHBIM JIBUTATEIIEM.
OOBIYHO MPUMEHSIOT POTOP C JBYX3aXOAHOM pe3p0oi, KOTOPOTro OCTATOYHO JUIS
LEHTPOBKM U 0OECreueHUs TOCTaTOYHONM MOIIHOCTU BpauieHus. s obecneyeHus
HAKJIOHHOTO OypeHUsi yCTaHOBJEHBI JIBa TIEPEBOJAHMKA C BBICOKOTOYHOMN
PErYIMPOBKOM HAKIOHA M HAAEXHBIMHM IIapHUpamMu. Takxke NpexycCMOTPEHO
KpEIUJICHUE OMOPHO-LUEHTPUPYIOUX ycTpoicTB. CoelMHEHHEe poTopa M Bala

BBITIOJIHEHO TakuM 00Opa3oM, dYTOOBI OBLIH
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MUHUMAaJbHBIE TOTEPU KPYTALIET0 MOMEHTa U O0ECHeunBajach BBICOKAs
HaJEXKHOCTh pabOTHI MO pa3HbIMU YIJIaMH B 3a00€.

3. BunroBoil 3a0o0iHBI ABUTATENb [JIsI MPOBEACHUS PEMOHTHBIX paboT B
ckBaxkMHax. 1x pazmepsl coctaBisaror A0 108 Mm. DTO mO3BONSET UX IPUMEHSTH B
Pa3JINYHBIX YCIOBUAX HAPYIICHUSI CTPYKTYPbI CKBaKMHBI. OCHOBHOE MX HAa3HAYCHUE
— pa3OypuBaHHE IEMEHTHBIX MOCTOB, yJaJeHHE MecyaHbIX MpoOoK, (ppezepoBaHue
Tpy0O M NpPOYMX KOHCTPYKUMH. 3a CcYy€T HEOONBIIUX pa3MepoB MOSBISAETCS
BO3MOYKHOCTbh HMCHPABIIATH JIOOBIE MOBPEXIACHUS, HE pa3pylias CTBOJ CKBaKUHBI.
[Ipu 5TOM OHM OTHOCUTEIBHO HEAOPOTHE, UMEIOT IPOCTYI0 KOHCTPYKLIUIO U BECbMaA
HaAEKHBl B pabore. OOBIYHO OCHALIAIOTCS TOPCHOHHON TpaHCMHUCCUEH U
IPOPE3UHEHBIMU OnopamMu. MHOrAa WX HM3rOTaBIMBAIOT C MOJILIMU POTOpPAaMH, UTO

IMO3BOJIACT YMCHBIIUTDL MACCy ABUTAaTCIIA U YBCIIMYHUTD KHH

TPEBOBAHMUE K OTYETY

B oruere mnpuBECTH CBOM BBIBOJBI O JIOCTOMHCTBAX M HEJOCTATKax BCEX
paccMaTpuBaeMbIX B MPAKTUYECKON paboTe KOHCTPYKTOPCKUX perieHuil. KpaTko
apryMEHTHUPOBATH CBOU BBIBOJIBI.

Koumprbele e6onpocol:

1. KakoB npuHIMN 1EHCTBUS BUHTOBOTO 3a00HHOTO JBUTATEIIS?
2. 13 xakux paboyux opraHoB COCTOUT BUHTOBOM 3a00MHBIN IBUTATEIIh?
3. Kakwue 3a00itHbIC IBUTATENH JJIs1 OYpEHUS CKBAKMH BaM U3BECTHBI?
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IIpakTHueckoe 3ansiTue Ne 6
Pacyer mapamerpos B3]
[Ipu mnpoexkTHpoBaHMM 3a00WHOTO JBUTATENS HUCXOAHBIMU JIaHHBIMH
ABIIAIOTCA JAMAMETP CKBaXMHbI (10J10Ta) Dy = _ MM U HapaMeTpbl padbodeit

XApPAKTCPUCTHUKH, OIIPCACIIACMBIC TCXHOJIOTHYCCKUMHA YCIIOBUAMU 6yp€HI/I}I: pacxon

XKugakocTu Q = _ J1/c; yacTOTa BpAIICHUS J0JIOTA /1 = 00/MWH; TOITYCTUMBIA
TIepENal NaBJICHUS HaA JIBUTATENE p = MIIa; momeHT Ha Baiy M
= H-m.

Pacuer Beny B crienyromeM Mopsake.

1. Onpenensitor guamerp auratens. Mcxonas u3 ycioBusi obecrniedeHUs
HeoOxoaumoro npocseta, npuHuMaroT D = (0,8...0,92) ‘D .

2. PaccuuThIBaIOT KOHTYPHBIN AMaMETP padOUYUX OPraHoOB (IMAMETP CTaTOpa
10 BITaJIMHAM 3yObEB)

Dk =D —2(0u + 6p),
rzie Oy ¥ Op — COOTBETCTBEHHO TOJIIIMHA CTEHKN METAJNINYECKOr0 KopIryca (0cToBa)
cTaTopa U MUHUMAaJIbHAas TOJIIMHA PE3UNHOBOM OOKJIAJKU CTAaTOpa.

Ha ocHoBaHuM ombITa KOHCTPYHPOBAHUS 3a00MHBIX THAPOABUTATENEH Oy =
(0,07...0,1)D. Jlns HOpMajbHOW 3aJIMBKH PE3UHOMETAUIMYECKUX JeTaneu o,
(0,04...0,07)D.

3. OpUEHTUPOBOYHO BHIOMPAIOT KUHEMATHUYECKOE OTHOIIEHHWE BHHTOBOIO
MeXaHU3Ma i — OTHOIIIEHHE YKCIia 3yOheB pOTOpa K YUCITY 3yObeB cTaTopa. 1= 7/7;.

[Ipu 3TOM NpUHUMAIOT BO BHUMAaHUE CIIEIYIOIINE 00CTOATENbCTBA. B ciyyae
HeoOxoauMocTu crpoektupoBaTh B3]l ¢ MakcumanbHOW YacTOTOW BpaIlEHUS
BBIXOJIHOTO  Bajia  I1eJIecOO0pa3HO  HKCIOJIb30BaTh  paboyWe  OpraHel ¢
KMHEMaTu4eCcKuM oTHoienueM 1 = 1:2. Ecnu tpelyetcsa cnpoextupoBath B3] ¢
MOHKEHHOW YacTOTOM BpaIlleHUsI M BO3MOKHO OOJIBIIIMM BPAIIAIONUM MOMEHTOM,

CJICAYCT IIPUMCHATH MHOI'03aXOAHBIC MEXaHHU3Mbl C KHHEMATHYCCKUM OTHOIICHUEM

1=7:8,1=8:9,1=9:10 u 601¢e.
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ITpu HEOOXOAMMOCTH UMETh JIBUTaTENlb CO CPEAHUMHU 3HAUEHUSIMHU MOMEHTA
U YacTOThl BpAILLEHUS, CIEIYyEeT OPUEHTUPOBATbCSI HA MEXAHU3MBI C
IPOMEKYTOUHBIMH 3HAUEHUSIMHU KHHEMaTH4ecKoro oTHomenus (1 =4:5,1=5:6)

4. Be1OuparoT Bu 3alleTJICHUS U TapaMeTphbl 3aLEIUIEHUS Ce U Co.

Yro6sl 00ecredyTh MUHUMYM KOHTAaKTHOT'O JABJICHUS B I1ape POTOP-CTaTop,
MPUHUMAIOT C. = 1,6...2,5.

Koadp¢uimenT BHEHEHTPOUIHOCTH C,, UCXOJS U3 YCIOBUN 0OecreyeHUs
MaKCHMaJbHOU IJIaBHOCTU NpOuis, 1eIeco00pa3HO NPUHHUMATh B CIEAYIOLINX
npenenax: ¢, = 1,1...1,5.

5. BBIUKCISAIOT 9KCLIEHTPUCUTET 3aLleTICHUS

DK
2[e,(z, - D +1+¢]

e =

BGHI/I‘-II/IHY OKCOCHTPUCUTCTA OKPYIJIAIOT 10 OAHOI'O 3HAKA ITI0CJIC 3aISTOM.

6. PaccuuThIiBaioT Iiomaab ’KUBOI'O CCUCHM pa60q1/1x OpPraHoB.

S=mne (Dx-—2e)
7. HaxoasT mar BUHTOBOM MOBEPXHOCTHU CTaTOpa
T = 0
Snz,

ITpu BeIOOpE T ciemayeT yUuThIBaTh, YTO €€ ONTUMAJIbHAS BEJIMYUHA JTOJDKHA
HaxOJUThCA B clienyromux npeaenax: T = (4,5...6,5) Dk.

Onnako BemmunHa T He nomxHa npeBbimate 1000 MM, wHade mpu
CYILIECTBYIOIIIEM YPOBHE TE€XHOJIOTMH OYIET 3aTPyAHEHO U3TOTOBJICHHE BUHTOBBIX
JIeTajeu.

Ecnu monydenHoe 3HaueHue T BBIMJET 3a yKa3aHHBIC BBIIIE MPEIETbl WU
oynet 6onee 1000 MM, TO creayeT MPOBECTH MOBTOPHBINA pacyeT, U3MEHSA Zo.

Ecou T Oonbiie mpeaenbHOTO 3HAYEHHUS, HEOOXOJAMMO IPOBECTH pacyeT
BUHTOBOTO MEXaHM3Ma ¢ OOJbIled 3aXOJHOCTBIO CTaTopa, W, HaoOopoT, eciau T
MEHBIIIE TPENCTFHOTO 3HAYEHUs, CJICAYyeT pPAacCUMTaTh BUHTOBOM MEXAaHH3M C

MEHBIIIEN 3aX0JHOCTHIO CTATOPA.
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Kpome Toro, cieayer npoBeCTH MPOBEPOUHBIN pacueT CKOPOCTU JBUKEHUS

YKUJIKOCTH B KaHAIaxX (B M/C)

60

CKOpOCTh IBIKEHHUS AKUAKOCTH B KaHAIaX HE JI0JDKHA MPEBbIMAaTh 15 M/c.

B cnydae ecnu BeauMuMHA (0 MPEBBINIAET AOIYCTUMBIE MPEAENbI, CIEIYET
W3MEHUTh KUHEMAaTHYE€CKOE OTHOILIEHHWE pPabOYuX OpraHoOB, YMEHBIIUB YHUCIO
3yOBbEB POTOpPA U CTATOPA, U CHOBA IIPOBECTU MPOBEPOUYHBIN pacyer.

[TonyuenHoe 3HaueHue T OKPyTIAOT A0 OJMKaWIIEro MLEJIOro 4Yucia,
KpaTHOT'O YHCIly 3yObeB CcTaTopa.

8. BeruucndroT mar BAHTOBOM HOBEPXHOCTH POTOPA

t=T Zz/ 71

9. OnpenenstoT OCHOBHBIE pa3Mepbl padOYnX OPraHoB.

JuameTpsl cTaTtopa:

T10 BIIaJIMHAM 3yObeB D; =D«

0 BBICTyIIaM 3yOheB D.=Dy—4e

Jnametpsel poropa:

0 BIaJIMHAM 3yObeB di=D.—2e+0

no BeicTynam 3yoreB  d.=d; +4e

rae 0 — AuaMeTpanbHbii HaTAT, paBHbIH (0,005...0,007) Dy.

10. PaccuuThIBalOT painycC 9KBUMCTAHTHI HCXOIHOTO TIPODUIIS

m=DJ/2—-eco(zi—1)—c¢

11. HaxoasT nqiunHy padodeit yacTu 0OKJIa Kk cTaTopa

L = TkL
rjae ki, — 4yucio maroB cratopa
k. = p/[p],
rje [p] — AonmycTuMblid iepenaj JaBJIeHUs Ha OJuH miar, [p] = 2...3 MlIla.
KenarenbHo npunumats ki > 2.

12. OnpenenstoT yTOYHEHHYIO BETMYUHY pabodero oobema IBUraTess



43
VO = S'T'Zz
13. BpruucngioT nmapaMeTpbl pacyeTHOW XapaKTEPUCTHUKHU JIBUTATENS B
pEeXKUME MaKCUMAJIbHOM MOITHOCTH:
n-= 60QT]06/ VO
M=0,159pVnru
N = Mn/9554

TA€ MNos U My — pPacyeTHBIC 3HAYCHHUS COOTBETCTBEHHO OOBEMHOIO U
TUJPOMEXAHUYECKOTO KIIJ.

JIns ipeBapuTEIbHBIX PACYETOB MOKHO MPUHUMATE: Mos = 0,75...0,8 U My
=0,5...0,7.

MeHnblliie 3HA4YEHUSI Ty COOTBETCTBYIOT JIBUTATENISIM C 3aXOJHOCTHIO
ctaTtopoB z; = 9...10, a GonbIIMe 3HAYEHUS — ABUTATENSAM C 3aXOJIHOCThIO CTaTOpa
71 = 3...5.

14. C nenpio panroHaIbHOTO BBIOOpPA OCEBOM OIMOPHI BBIYUCIISIOT OCEBYIO

TUAPABINYECKYIO Harpy3Ky, JIEUCTBYIOIIYIO Ha POTOP

n-p(D —4e) 2-m-M

F _ .
oc 4 + T

15. Jlamee 1O cCHEIUAIBHON METOJMKE pPACCUMTHIBAIOT 3YOOPE3HBIi

WHCTPYMEHT U U3TOTOBJISIIOT padO4Ke OpraHsbl.
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IIpakTuuyeckoe 3ansaTue Ne7
W3YUEHUE TUIIOB 1 KOHCTPYKIMI NOPITHEBBIX
KOMITPECCOPOB

Ha3naueHne mnopIIHEBOro KOMIIpeccopa — OOECHeYeHHE BO3JYXOM C
M30BITOYHBIM JABJICHUEM MEXaHU3MOB M ITHEBMAaTMYECKUX MAIIUH BO BCEX
IPOMBINUIEHHBIX oTpacisax. Kommpeccopsl mMopuiHeBble — 000pyJI0OBaHUE
CHEI[HA3HAYEHHU, IIHPOKO HCIIOIB3YEMOE BO MHOXKECTBE oTpacieil. OCHOBHas
3ajJlaya KOMIIpeccopa — CKaThe Bo3ayxa. Bo3gyx moJx JAaBieHHEM OT
KOMIIPECCOPHOI'O arperara MOYKET UCITOJIb30BAThCS B KAYECTBE UICTOYHUKA SHEPTUU
UCIIOJTHUTENIbHBIX MEXaHW3MOB; Uil MPOBEACHUS TEXHOJOTUYECKUX padorT,
TpeOyIOIMUX NPUMEHEHHUsl CXaTtoro Bosayxa. Cpeau pa3iuyHbIX MOAU(pUKaLUN
KOMITPECCOPHBIX YCTAaHOBOK, HAMOOJIbIIIEe MPUMEHEHHNE HAILIIN OPIIHEBbIE.

[IpumeHeHne UX B KaueCTBE HarHETaTese Bo3ayxa ooecreunBaeT padoTy
MTHEBMATHYECKUX HHCTPYMEHTOB (ITHEBMOTalKOBEPTHI, KPACKOIYJbTHl U T. II.),
WCIIOJIB30BaHUE I NOJAKAYKU IIMH Ha aBTocepBucax. [lopmHeBoi kommpeccop,
Onarozapsi CBOeil HECJI0)KHON KOHCTPYKIMHU, — HauboJiee pacpOoCTpaHEHHBIA TUIT
KOMIIPECCOPHOI'O alapara B HACTOAIMKA MOMEHT. KoMIpeccopsl MOpPIIHEBBIE
OPUMEHSAIOTCS. BO  MHOXeCTBe c(dep  YelIOBEYECKOM  JEsTeNbHOCTH: B
MaIlIMHOCTPOEHUH, B MTUIIEBOW, XUMUYECKOW U APYTUX MPOMBIIUICHHOCTSX. Takoe
3HAYUTEIBHOE PACIPOCTPAHEHUE KOMIPECCOPHI MOAOOHOTO TUNA MOJIYYHIIA U3-32
CBOMX TEXHHYECKUX XapakTrepucTuk. K mpumepy, OZHMM H3 BECOMEHIINX
NoKasaTeliel BJIIETCS BBICOKOE JaBjeHue Ha Bbixoae — 10 30 atmocdep.

KOHCTpYKTHBHO 3TOT arperart npeAcTaBieH LUIUHIPOM C 3aKJIFOYEHHBIM
BHYTPM HEro ImopmHeMmM. He3aBUCMMO OT MHOXKECTBA BUIOB HCIOJHEHUS
(YCTaHOBKM C TOPHU30HTAJIbHBIM, OIIMO3UTHBIM, BEPTHUKAJIbHBIM, HAKJIOHHBIM
pPacnoJIoKEHUEM LIMJIMHIPOB), cCaMa peajn3alys MeXaHu3Ma JOBOJIBHO MPOCTa U HE
TpeOyeT OILYyTUMBIX 3aTpar.

O‘ICBI/I,}IHO, 4YTO MOPHIHEBLIC KOMIIPECCOPLI ACHICBJIC aIlllapaTOB HMHOI'O
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tuma. KpoMe 3T0ro, mpocrora B peanusalMyd €ro KOHCTPYKIIMH — 3ajior 0osee
JIELIEBOI0 PEMOHTA, a TAK)KE BO3MOXKHOCTU PabOThI B 3arPA3HEHHON Cpele, IpH
KOTOpOﬁ pI/ICK HOBpC)KI[eHI/IH MEXaHHu3Ma ABJIICTCA MHUHHUMAJIBHBIM. HO CCJIN HC
IPUMEHATH CIIENOYMCTKY BO3yXa, Ha BLIXOJE OyIET TAKOW K€ IPA3HBIA BO3IYX,
YTO M Ha BXOAC, K TOMy K€, COI[ep)KaH_II/Iﬁ HapBI Macjia 1 HpOI[YKTBI HN3HOCa

KOMIIpECCcopa. BO?:I[YX TAaKOI'0O Ka4CCTBa UCIIOJIb30BATh MOKHO HC BC3/IC.

Komnpeccop mopiiHeBoid cHaOXeH  yCTPOWCTBOM, aHAJIOTUYHBIM
JBUTATEII0 BHYTPEHHETO cropaHus. llopmieHs TpuBOAMTCS B JICHCTBHUE
KPUBOIIIMITHO-IIIATYHHBIM ~ MEXaHHU3MOM, HCIIOJB3YIOIIUM  TPSIMON  MPHUBO/I.
[Topmrenb, coBepias BO3BPATHO-TIOCTYNATENbHBIC JABMKCHUS, CKAMAEeT |
BBITAJIKMBACT B 00JIACTh MOJACOCAMHEHHON MarucTpaan BO3ayX aTMOC(hephl.

[Ipu onmyckaHWM TMOPIIHS, B MOJOCTH HUJIUHIpa oOpazyercs CBOOOIHOE
MPOCTPAHCTBO, paspsbkarolliee BO3AyX. B pesynbrare mnepemnana MOTEHIMATIOB
JIaBJICHHS, OTKPBIBACTCS BIYCKHOM KJlallaH, BITYCKAIOIIHWK BO3IyX B KaMepy, /i€ OH
cxumaetcsa. Ilocme 9Toro, Korma TMOPIICHb TIEPECEKaeT TOYKY ITOBOPOTA,
COOTBETCTBYIOIIYI0O MaKCUMaJIbHOMY 00BbEeMY KaMephl CKAaTHsl, BITyCKHOW KIamaH
3aTBOPSACTCS, U JJABJICHUE BO3/TyXa HAYMHAET PACTH.

C cokpamenneM oObeMa KaMephbl JaBICHHUE BO3JyXa CTAHOBUTCS BCE
BeIle. Korja oHO JocTuraeTr 3aJaHHBIX BEJIWYMH, OTKPBIBACTCS HArHETATEIbHBIN

KJIallaH — CyKaTbIN BO3AYyX B OTOT MOMCHT IMOKHAACT KaMCpPYy. I[J'ISI JOCTHXKCHU A
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HauOonbuero KIIJI Bo Bpemsi ckartusg MeXAy HENOJIBMKHBIM IIWJIMHAPOM U
CKOJIB3SIIIIUM B €r0 INIOCKOCTH MOPIIHEM HEOOX0AUMO 3()(PEKTUBHOE YIIIOTHEHHE.
Hecmotps Ha Hanuuue B mpojake 6€3MaCIIHBIX TOPITHEBBIX KOMIIPECCOPOB, YaIIe
BCEr'0 BCTPEUYAIOTCSI CMA3bIBAEMBIE alllapaThl.
Ilopjaya Macia B OUWIMHAPOBYIO TPYIII CHUXKAET HW3HOC LMJIMHIPOBBIX
CTEHOK W MOpIIHSA, HO IPU 3TOM COIPOBOXKAACTCA YXYAUICHUEM KadecTBa
II0/IABaEMOT0 BO3/lyXa, BBUIY IOJMEIIMBAHM MEJIKHX YaCTHYEK Macia. Takum
o0pa3oM, eciIM TEXHOJOTHS MPOU3BOACTBA TPEOYET HCIOIb30BAHUS YHCTOTO
BO3/lyXa, HEOOXOAMMO YCTAHOBUTh MACJIOOTAEIMUTENb HA JIMHUM [OJayu, IJs
YCTPaHEHHsI M3 BO3QYLIHOIO MOTOKa macia. Ho MocKoibKy paccMarpuBaercs B
JTAHHOM CJIy4ae UCIojb30BaHue kommpeccopoB At Hyxk1 CTO, 3aeck TpeboBaHus
BBIJIBUTAIOTCA ~ JUAMETPAJIbHO  IPOTUBOINOJOXKHBIE —  YCTAHaBJIMBAKOTCS
AyOpukaTopsl i paboThl B MAacCISHHUCTOM cpene TrailkoBepTa, Hacoca
ITHEBMOTH/IPABJIMYECKOTO, ITUHHOIO CTEH/IA.
Buibl NOPIIHEBBIX KOMIIPECCOPOB:

1. KoakcnanbHble — KOJIEHBAl COEAUHSACTCS C DJIEKTPOIPUBOIOM
nocpeactsoM My(pTel. Takoe coenMHEHHE HWCKIIOYAaeT MOTEPU MOIIHOCTH Ha
Tpenue. KoHcTpykius koMakTHa. Pa3nuune arperaTtoB 3TOTO THIA 3aKJIOYAETCS B
MeTonax cMasku. besmacnsHbie He TpeOyrT cMa3bIBaHUS LMIMHAPONOPLUIHEBON
rpynnbl. CxaTblii BO3AYX, TPOU3BOJAUMBINA MOJOOHBIMU YCTPONUCTBAMU, HE UMEET
MAaCJISIHBIX ~ npumecer. Takue — anmaparsl  NPUMEHSIOTCS B [UIIEBOU
IMPOMBIIUIEHHOCTH, (papMalieBTHUKe, MeIuWLUMHE. B  MacisHbIX Kommpeccopax
UCIOJIB3YIOT B KaUe€CTBE CMa3KU MUHEPAJIbHOE KOMIIPECCOPHOE Macio, Oiaroaaps

4eMy KOMIIPECCOP MMEET 3HAYUTENbHBINA pecypc. Pabounii pexxuM KOaKCHaIbHBIX

arperatoB — mnepuoauueckuit (20 munyt pabotsl, 40 — mepepsiBa). Pabouee
JIaBJICHHE — BoceMb ©Oap. MomHocTs He Oomee 2,25  KHIIOBATT.
[IpousBoautenbHocTh — oOKoo 200 n/mMuH. OCHOBHBIE JOCTOMHCTBA —

MajiorabapHTHEI, JIETKH, OTHOCHTEIbHO aemeBbl ($100-200).

2. PeMeHHBbIe — KOJICHBAJI COEIMHSETCA C AJEKTPOIPUBOJIOM PEMEHHOM
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nepenadend. XapakTepHa BbICOKas MPOU3BOJUTEIBHOCTh M JUIMTEIBHOCTD
sKcIyataiiii. MoryT paboTaTh HENPEephIBHO HECKOJIBKO YacoB MOJPSI.
[IpumeHsIOTCS Yyalie BCEro B CTPOUTENBCTBE, B IIMHOMOHTAXHBIX MacTEPCKUX, Ha
CTO. MomnocTs — 0T 2,25 10 5,5 kunoBart. [IpousBoautenbHOCTh JocTuraet S00
JUTPOB B MUHYTY, pabouee naBineHne — 10 16 6ap. OcHOBHOE PEUMYIIECTBO

— CKaThe BO3/AyXa /0 3HAUMTEIbHBIX BeauunH. Pabouee naBieHHE MOXKET
nocturath 30 Gap.

Henocrarku, npucyiiye nopiiHeBOMY KOMIIPECCOPY:

MexaHu3M MOPIIHEBOro KOMIIpECcopa Mpu padoTe CO3JaeT CUIIbHBIN IIyM U
BUOpAIIo (MCKIIOUEHNE — alllapaThl C OMMO3UTHBIM MOJI0KEHUEM HUIUHAPOB),
MO3TOMY JUIsl pa3MelleHUus TpeOyeTcsl BBIJIEICHUE CIEHUATBHOIO MOMEIIEHUS C
OpoYHbIM O€TOHHBIM (yHAameHToM. Emie oaMH HeIOoCTaToKk KomIpeccopa
HNOPIIHEBOI0 — JOCTATOYHO HHU3Kas MPOU3BOAUTEIBHOCTh — /10 5 KyOOMETpOB
BO3JlyXa B MHHYTY, UYTO TaKK€ OIpaHMYMBAaeT oOnacth mnpumeHeHus. Ho
KOMIICHCUPYIOTCS 3TH  HENOCTAaTKH TEM, YTO KOMIIPECCOP IOPLIHEBOMN
CPABHUTEJBHO JIETKO NEPEHOCUT padOTy B MEPUOAUYECKOM PEKUME, MPU YACTOM
BKJIFOYCHHUH M BBIKJIIOYEHUU arperata. MHOTUE peAnpusTus He TPEOYIOT HAIUYUs
C)KaTOTO Tra3a B HEMPEPHIBHOM PEXHMME, IMEHHO JJISl TAKUX CIy4aeB UCIOJIb3YeTCs
KOMIIPECCOP MOPIIHEBOM.

Oco0eHHOCTH PUMEHEHHUS U PAO0YH pErJaMeHT:

Jlnst 6e30TKa3HON M JUIMTENbHON pabOThl KOMIpPECCOP MOPIIHEBOM TpedyeT
NEPUOIMYECKOTO MPOPHIAKTUUECKOTO TE€XOCMOTpa. MIHTEeHCHBHAs SKCILTyaTalus
MPUBOJUT K U3HOCY CaJTbHUKOB, KJIAIIAHOB, KOJIEII.

OO6macTh MPUMEHEHHUS:

Komnpeccopbl mopiiHeBble HCHONB3YIOTCS UII THEBMOOOOPYIOBaHUs, HE
TpeOOBATENILHOTO K OOJBIIOMY MHUHYTHOMY PAacXoly BO3J1yXa MOJ JaBJICHUEM.
He3zameHuMBbI Takke MpH MOJTYyYEHUU BBICOKMX LU(Dp MaBICHUS CKATOTO BO3AYyXa.
Y 106HBI, KOT/1a MoApa3yMeBalOTCsl YacTbhle OCTAHOBKU U 3aIlyCKH O00OpYJIOBaHUS

— YCTOﬁqHBBI K IICPCXOAHBIM IIpOoHCcCCaM, COIIPOBOXKAAIOIMINM IIPOLCCChI
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BKJIFOUECHUSI/BBIKIIIOUEHUS 000pynoBanus. OTIMYHO 3apeKOMEHAOBAIA ce0si B
HEOJIAronpUsITHBIX SKCIUTyaTallMOHHBIX YCIOBUSAX (IMMOHUKEHHBIE W TOBBIIICHHBIC
TEeMIEPaTypPHBIE PEKUMBI, 3aMbIICHHOCTb cpefibl). [[puMeHeHno ux Ha IEeMEHTO- U

MYKOBO34aX aJIbTCPHATHUBLI HCT.

TPEBOBAHMUE K OTYETY
B oruere mnpuBECTM CBOM BBIBOJBI O JIOCTOMHCTBAX M HEJOCTaTKaX BCEX
paccMaTpuBaeMbIX B MPAKTUYECKON paboTe KOHCTPYKTOPCKHUX pemieHui. Kpatko
apryMeHTHUPOBATH CBOU BBIBOJIBI.

KOHIM])OJleble eonpocol:

1. KakoB npuHIMN IEUCTBUS MTOPIIHEBOTO KOMITpeccopa?
2. Kakue Bubl NOPIIHEBBIX KOMIIPECCOPOB CYIIECTBYIOT?
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IIpakTuyeckoe 3ansitue Ne 8

PACYET OCHOBHBIX TAPAMETPOB ITOPHIHEBBIX

KOMITPECCOPOB
3agaua 1: Onpeaenuts JaBieHUE ra3a, IOCTYNAOLIEr0 BO BTOPYIO CTYIIEHb
KOMIIPECCOPA, €CJIA AUAMETPBI IIWIMHAPOB ero paBHbl D1=_ mmuDo= mMm.
Pemenne

HpI/IHI/IMaﬂ, qTo B IMPOMCIKYTOYHOM XOJIOJUWJIBHUKEC  TEMIICpATypa
ITIOHMXKACTCA 10 HGpBOHa‘{aHBHOﬁ TCMIICPATypbl BCACBIBACMOI'O TI'd3d, HMCKOMOC

JaBJICHUC MOKHO OIIPCACIINTL N3 YPABHCHUS N30TCPMBIL

p1Vi=pV2
rae Vi u V, — 00beMBI COOTBETCTBEHHO LIMIMHAPOB IIEPBOM U BTOPOM CTYIEHEN MU
nD; D’
p, 74 S=p, S,

OTKYyJla MOKHO BBIPA3UTh UICKOMOE P2 IpU P1 = 1 aTm.
OKOHUATENbHO P, MPUHUMAETCA C YYE€TOM IMOTEpPU JIaBJICHUSI B KJlalaHax,

paBHbIM 0,9.

o

3agaya 2: Bo3nyx HayanpHOrO JAaBJi€HUs | aTM M TeMIepaTypsl
C)KMMAETCsl B TPEXCTYNEHYATOM KOMIIPECCOpPE 10 JABIIECHUS aTM™.
OnpenenuTe MOIIHOCTE Ha Baldy KOMIIpECcCOpa IIpU HM30TEPMHUECKOM U
annabaTUYeCKOM MPOLECcCcax, a TAKKe MOIIHOCTh ABuraressa. [I[pon3BoauTenbHOCTh
xommpeccopa Q =__ m/u.
Pemienue
[Ipu paBHBIX MeXAy COOOM CTENEHSIX CHKATHUSI U MOJHOM MPOMEKYTOUHOM

OXJIQXJIEHUH paboTa mpH ainadaTUYECKOM CoKaThH 1 KT Bo3ayxa OyJeT paBHa

ad:l

rlie 1 — YUCII0 CTYNEeHeH KoMmpeccopa, paBHoe 3; k — mokaszarenb anquadatThl Jyis
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BO3/yXa, paBHbIl 1,41.
VYnenbHbllt 00beM BO3Ayxa Vo, IPUBEACHHBIM K YCIOBUSM BCAChIBaHUS,

HAXO0JIUM 10 opMyIie

RT,
v, =
P
&I X — CTCIICHBb CKaTHs B CTYIICHH.
23

MomHOCTh Ha BaTy KOMITPECCOpa ONPEACIIICTCS U3 BRIPAKCHHUS
G- L
» 3600 -102 M 1

ao mex

N

rac G- Imoga4da KOMIIpECCOpa, BhIpaKCHHAA B BCCOBBIX CAMHUIIAX

Q

Nax— aHa0aTHUCCKUN K.11.J1. = 0,95; Nyex— MeXaHuUecKui K.m.1. = 0,85.

Pabora n3orepMuuecKoro cxaTus
) Py
L, =2303-i-po-V, -lgp—

0
[TprHUMAas TOTHBINA U30TEPMUUECKUM K.IL. 1. Nuus = Nus * Nuex = 0,7, HAKAEM

MOIITHOCTh Ha BAJy KOMIIpeccopa

MomnHOCTh ABUTATENS 1T KOMITpeccopa Oepetcs ¢ 3amacoM B 10-15 %, nmest
B BHJIY, YTO B 3UMHHUX YCJOBHUSAX MOTpeOIsieMas MOIITHOCTh BO3PACTaeT B CBSI3H C

YBCIIMYCHUEM BE€COBOM IMPON3BOAUTCIBHOCTHU MAIINHEI.
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IIpakTuuyeckoe 3ansiTue Ne 9
HEPECUYET XAPAKTEPUCTHUKU HEHTPOBE KHbBIX HACOCOB JIsA
BSISKHUX )KHJIKOCTEHN

XapakTepUCTUKU LHEHTPOOESKHBIX HAaCOCOB, pacCUMTaHHBIX 151
NpeaHa3HAYCHHBIX JUIsI TEePEeKayku BOJIbI, NMpu pabore Ha HedTH, HUMEromen
OTJVIMYHYK0 OT BOJABl BA3KOCTh, CYIIECTBEHHO W3MEHSIOTCA. B pesynbrare
YBEIIMYECHUS COMPOTUBIICHUS HA TPEHUE B MPOTOYHOM YACTH HACOCA YMEHBIIAIOTCS
nojava, Hamop W K. M. 1., a ToTpebiisgsemMas MOITHOCTh YBEJIMUUBAETCS. XapaKTep
kpuBbiX H, N u 1 HapymaeTcsi BcienCcTBUE W3MEHEHHS Kod(puiMeHTa TpeHUs,
apisronierocs Gyukuuen uncna Peitnonbca Re.

B macrosimiee BpeMs  CYIIECTBYET MHOIO  CIOCOOOB — mepecdeTa
XapaKTEPUCTUKM LIEHTPOOEKHOrO0 Hacoca ¢ BoAael Ha HedTh. Ilepecuer
XapaKTEPUCTUKU TMPOU3BOJUTCS MPU MOMOIIU MOMPABOYHBIX KOIPPHUIIMEHTOB K
XapaKTEPUCTUKE HACOCA, IOJTYYECHHOW MPH NEPEKAYKE BOBI.

Paccmotpum Meton nepecuera, npemnoxeHusii M. JI. AnzenmreiinoMm. Ha
puc. 1 mpuBoasaTcs rpaduku, moctpoeHHasie M. JI. AWi3eHIITEiHOM, HA OCHOBaHUH
0000IIIEHNs TaHHBIX MCIBITAHUN HAa BOJAEC W BS3KUX JKUJKOCTSIX IHEHTPOOECKHBIX
HACOCOB pa3NMYHBIX ObicTpoxomHocTed. Ha stux rpadukax mo ocu opauHar
OTJIOXKEeHbI: Kod(uuueHnt Hamopa K, mma ompeneneHus 3aBUCUMOCTH MEXIY
HAnopoM Ipu nepekayke BoAbl Hyopa M BA3KOM KUIAKOCTH Hiyegr,; KOIPPUIIMEHT
nonaun Kq, ycraHaBIMBaromui 3aBUCUMOCTb MEX Y Moayeil Hacoca Ha BOAE Qpoxa
U BA3KOW XKUAKOCTU Quegr, U KO((PHLMEHT nepecyeTa K. 1II. 1. K, Hacoca ¢ BoabI
Nsoxa Ha BA3KYIO KUJKOCTD TMuegrs- 3@ OCh a0CHUCC MPUHAT napameTp PeliHonbica,

3alliCaHHbBIA B BUIE

— Qunm
e v.D

IKE

R

A€ Qonm — ONTUMANIbHAA TI0J]Ja4a HACOCA; V — KUHEMATUYECKAsT BSI3KOCTD; Doy —

AKBUBAJICHTHBIN JUAMETP KoJieca, OlpeesieMblil o hopmyre

D, =.4-D,-b, -k,
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rje b, — muMprHa KaHana KoJjieca Ha BHelHeM auametpe Do; k — xoaddumment

CTCCHCHMUA IIOTOKA JOIIaTKaMHM Ha BBIXOAC.
t =S

rje t, — [ar JIONaTokK; S; — TOJIIMHA JONATKH Ha BHELIIHEN OKPY>KHOCTH KOJIeca.

[TocTpoeHue XapakTEPUCTUKHU MJIA BSI3KOM KUJIKOCTH MO XapaKTEPUCTUKE
Hacoca, MOJYYEHHON OMBITHBIM NMyTeM Ha BOJE, MPOU3BOIAUTCS HAa OCHOBAHHUU
CJIEIYIOLIUX MPEAIOCHUIOK:

1) npu Heu3MeHHOM uyucje OOOpOTOB Kojieca n  JJisi  JKUJIKOCTEH,
00JaIaroMX pa3IMYHOMN BI3KOCTHIO, [10]a4a U HAIOP HAcOCca U3MEHSIOTCS TaK, YTO
KO GULIHEHT OBICTPOXOHOCTH Ng OCTACTCS TOCTOSTHHBIM;

2) xodpdumuentsr K, Ko u K, nmomydennsle nmo rpaguxy (puc. 1) B
nuanasoHe oT Q = 0,8 Quopw 10 Q = 1,2 Qyuopy HEU3MEHHBI,

3) nmanop Hy mpu Q = 0, ocTaercs HEM3MEHHBIM Jisl JKHAKOCTEH 000

BA3KOCTH.

AN
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L
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h ¥
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Pucynok 1 — I'paduk kordduiineHToB nepecuera XapakTEPUCTUK IIEHTPOOSKHBIX
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HACOCOB C BOJbl HA BSI3KUE KUIAKOCTH.
Ky — xoaddunment nepecuera nanopa H; Kq — koadunrient nepecuera nogauu
Q, K, — koo unment nepecuera K. 1. 1. 1.
Ha puc. 1 nansl 3auenus ko3pdunuenton K, Ko u K, B 3aBucumoctu ot

quciia PeﬁHOHLﬂca, OTKYJa IIOJIYYUM
Qlte(j)mb = KQ : QGU()a

neghmo = K)l : H 600a

n negpmo = Kr] .n 600a

N3 paccmotpenust kpuBbix ko3@dpuuuentoB Ky u Kq Buano, yto mmsa Re >
7-10° Benmnumna xodpduuuentos K, u Ko Mano omivyaercs OT €IUHUIBL, T. €.
YBEJIIMYEHUE TUAPABIMYECKUX NOTEPh IpPU Iepecuyere C BOJAbl Ha HEPTbH
HE3HAYUTEIBHO.

Koap¢puuument K, m3MmeHsercsa AOBOIBHO 3HAYUTEIBHO, YTO OOBACHAETCS
YBEIMYEHHUEM TOTEPh HA JUCKOBOE TpeHHUE. [ MOTOKa MKUAKOCTH pexnMa R, <
7-10° ruapaBIMYecKue MOTEPH CYLIECTBEHHO BO3PACTAIOT M 3aMETHO BIMAIOT Ha
CHIDKEHHE K. II. JI. IEHTPOOEKHOTO Hacoca.

OnpenenuB 3Ha4€HUA Querr, Huegrs X MNuedrs, MOKHO BBIYUCIUTH MOLIHOCTb,
NOTPeOISIEMYI0 HACOCOM

_ QHerj)mb ) HHe(jmzb

n neghmo

Heghmb
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MUHHUCTEPCTBO HAYKH M BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIANA
®enepanbHOe FOCYIAPCTBEHHOEC aBTOHOMHOE 00pa30BaTEIbHOE YIPEKICHHE
BBICLIET0 00Pa30BaHMs
«CEBEPO-KABKA3CKHM ®EJEPAJIBHBIIA YHUBEPCUTET»

METOIAUYECKHUE YKA3ZAHUS
10 OPraHu3aluyu U MPOBeIEeHUI0
CcaMOCTOSITEJIbHOM padoThI

«['mapoMalIuHBI M KOMIIPECCOPBI B He(PTEra3oBOM JeJie»

JUIsL CTyAeHTOB HampasieHus noAarotorku 21.03.01 Hedrerazoroe neno
HaIPABJICHHOCTD (MTPOPIIIb) « DKCIUTyaTalus U 00CITy)KMBaHHUE 00BEKTOB JOOBIUU
HeTm»

Crasponoins 2026
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MCTO,E[I/I‘-ICCKI/IC PEKOMCHAAINU MTPECAHA3HAYCHBI JIs1 CTYJACHTOB By3a «CCBGpO—KaBKaBCKI/Iﬁ (beﬂepaﬂLHBIﬁ

YHHBEPCUTET»
Tlenu MmeToAMYECKUX PEKOMEHIAITHH:
1. Meroamdeckoe COPOBOXKIEHNE TIpoIlecca BBEICHNS U pean3aliu TpedoBanuii demepabHOTO
rOCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHmapTa Bbicmiero obpazoBanms (manee GI'OC BO), momormns mpu
pa3zpaboTke paboumx y4eOHBIX MPOTpaMM IWCIUIUIMH ¥ TMpodeccHoHambHBIX MOAyJeld 00pa3oBaTenbHOMN

nporpammsl (nanee OIT).

2. Co3manne B 00pa3oBAaTEIbHOM  YUYPSKACHHHM  YYEOHO-METOIMYECKOTO  OOCCIICUCHUS

00pa3oBaTeIbHOTO MpoIiecca.

Mertoauueckue PEKOMEHAAINU OMIPEACIIAIOT CYIIHOCTD CaMOCTOSTEIbHOM pa6OTI)I CTYACHTOB B BY3¢C, eé

Ha3zHaueHHe, MJIAHUPOBaHKE, POPMBI OPraHU3AIKUK 1 BUABI KOHTPOJISL.
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Conep:xanue

1. HopmaTuBHOe 00ecnieueHue caMocTosiTe1bHOI padoTel B PI'OC BO.
2. HaznayeHue U BUABI CAMOCTOSITEILHOI Pad0THI CTY€HTOB.

3. KoHTpoJb caMoCTOATEIbHOM PadoThl CTYAE€HTOB MpenoxaBaTessMH.
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1. HopmaTuBHoOe o0ecnieyeHne camocTosaTebHoil padorsl B PI'OC BO

1.1. ®I'OC pazupen: «TpeboBanus K yciaopusaM peanuzamuu OID»:

— TpebGoBaHus K 00s3aTeTPHOMY MHUHUMYMY COJAEpKaHHUS OOpPa30BATEIBHOM MPOTPaAMMBbI
MOATOTOBKM CHELUAINCTA, K YCJIOBHSIM €€ pealu3aldd U CPOKaM €€ OCBOCHUS OIpPEAEIIAIOTCS
HACTOSAIUM (eIepaTbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM;

— OCHOBHasi 0Opa3zoBaTesibHasi MPOrpaMMa MOJATOTOBKU CIELHMATUCTa COCTOUT U3 JUCHUIUIMH
OOIICHAYYHOTO W TPOGECCHOHATBHOTO ITUKJIOB, COCTOSIIUX W3 0a30BOM W BapUATUBHOW 4YacTed U
JTUCIUILIMH 10 BBIOODY;

— MaKCUMaJIbHBIN 00beM y4eOHOM Harpy3KH CTyJeHTa yCTaHaBIMBaeTCs 54 daca B HE/IEI0, BKITFOYas BCe
BUJBI ayIUTOPHOH U BHEAyTUTOPHOM (CaMOCTOATENFHON) yueOHOH pabOTHI.

Bo Bpemst caMocTOSTENFHON TIOATOTOBKH O0YYarOmInecs TOJKHBI ObITh 00eCriedeHbl JOCTYIIOM K CEeTH
HuTtepuer. Peammzanms oOpa3oBaTeIbHOW MPOTPaMMBI MTOATOTOBKH CIECIHAIMCTA OJDKHA OOCCIICUMBATHCS
AOCTYIIOM KaXXJ0T0 CTyACHTA K OUOIMOTEUYHBIM (I)OHI[aM u 6azaM JaHHBIX, Q)OpMpreMLIM 110 MMOJIHOMY IICPEUHIO
JUCHUITIINH O6pa3OBaTeJIBHOI>'I ImporpaMmsbl U3 pacdyeTa 00ecIeYeHHOCTH y‘le6HI/IKaMI/I nu y‘{e6HBIMI/I IOCOOHSIMH
He mernee (0,5 sx3emIuIsipa Ha OJHOTO CTyAeHTa. bubOimoTeka By3a JOHKHA UMETh JOCTATOYHOE KOJIUYECTBO
COBPEMCHHBIX y‘IC6HI/IKOB n y‘ie6HLIX mocoOuii 1Mo BceM OUKIaM OJUCHHUIINIMH W IIOCTOAHHO BOCIIOJIHATBHCA
HAYYHOU JIUTEpaTypoil U NEepUOANYECKIUMH H3IaHUSIMU He(hTerazoBoro mpoduis

O0beM BpeMeHH, OTBEJICHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSTEIRHYIO PadOoTy, HAXOIUT OTPAKECHHUE:

o B pabodeM yuyeOHOM IJIaHE — B LIEJIOM IO TEOPETUYECKOMY OOYUEHMIO, KaKAOMY U3 LIHMKIIOB
JUCLMITINH;
o B pabouux MporpaMMax y4eOHBIX AMCUUILIMH LWKIOB IUCUUIUIMH C paclpeesieHHeM II0

pasaciiaM Wi KOHKPETHLIM TCMaM.
2. HazHayeHMe U BU/ABI CAMOCTOSITEJIbHON PadOThI CTY/ICHTOB.
CamocTosiTenpHas paboTa MPOBOTUTCS C TENBIO:

. CHUCTEMAaTH3allMH 1 3aKPETIJICHNS TOTY4YEHHBIX TEOPETHUECKUX 3HAaHUH U IPaKTHUECKUX YMEHUHN
CTYJEHTOB;

o yIIyOJeHHs ¥ pacIMPEeHNs TEOPETHYECKUX 3HAHU;

o (hopMHPOBaHUs YMEHUI UCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALIUIO
U CTICIUATIBHYIO JINTEPATypy;

o Pa3BUTHS IO3HABATENBHBIX CIOCOOHOCTEN U aKTUBHOCTH CTYACHTOB: TBOPYECKOI MHULIUATHBEL,
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPTaHU30BAHHOCTH;

o (dbopMHpOBaHUE  CAMOCTOSITETILHOCTH ~ MBIIIICHUS, CIIOCOOHOCTEH K  CaMOpPa3BHUTHIO,
COBEpIIIEHCTBOBAHMIO M CAMOOPTaHU3AIHH;

o (dhopMHpOBaHUs TPAKTHUECKUX (00IIEYIeOHBIX U TPOPECCHOHANBHBIX) YMEHHI 1 HABBIKOB;

o Pa3BUTHIO UCCIIEIOBATEILCKUX YMEHHH.

B y4e6HOM miporiecce OY BBIAEIAIOTCS ABa BHJIA CAMOCTOSATENBHON pabOTHI:

PN

AyauTOpHasA No AUCUUN/INHE, BHeayauTOpHaA no AuCUMN/INHE,
MeXAUCLMMIMHAPHOMY Kypcy MeXAUCLMMIMHAPHOMY Kypcy
1
BbINOJIHAETCA Ha Y4eBHbIX 3aHATUAX, BbINO/IHAETCA MO 33aHMIO
NoA HenocpeAcTBeHHbIM npenogasatens, Ho 6e3 ero

€ro 3agaHuio

Breayauropnasi camocrosiTenbHas paboTa - IIaHUpyemas ydeOHas, y4eOHO-MCClIe0oBaTeIhCKas,
Hay4YHO-UCCIIEJI0BaTeNbCcKas paboTa CTYJCHTOB, BBIIOJHSAEMAs BO BHEAYAMTOPHOE BpPEMs IO 3a/IaHUI0 U IIPH
METOJIMYECKOM PYKOBOJICTBE IIPETIOAaBaTesi, HO 0e3 ero HemoCPEACTBEHHOTO YIacTHsl.

3. KoHTpPoJIb caMOCTOSATEJIbHOM PA00OTHI CTYJIEHTOB IpPenoaaBaTeJsiMu.
KoHTposb caMOCTOSTETEHOM padOTHI CTYJASHTOB MPEyCMaTPHUBACT:
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o COOTHECEHHUE COJIEPKAHUS KOHTPOIIS C LENIAMHU 00yUCHHUS;

o 00BEKTUBHOCTH KOHTPOJIS,;

o BaJIMJHOCTh KOHTPOJISI (COOTBETCTBHE MPEIBSIBISEMBIX 3aJaHUi TOMY, YTO HPEAINOaraeTcs
MIPOBEPUTH);

o mddepeHInanno KOHTPOIEHO-U3MEPUTEIBHBIX MaTEpPHAIIOB.

@DopMbI KOHTPOJISI CAMOCTOATEIbHOI padoThI
[IpocMoOTp 1 IpoBepKa BBINIOIHEHUS] CAMOCTOSATENBLHON pabOoThI IIPENoJaBaTEIEM.
CamornpoBepka, B3aMOIIPOBEPKA BHIMIOIHEHHOTO 3aJaHusl B TPYIIIIE.
OO6cyxeHnne pe3ybTaToOB BEITIOTHEHHOHN paboThl Ha 3aHATHH.
TectupoBanue.
[TuceMeHHBIN OMpoc.
YcTHBI omnpoc.
WnpuBugyansHOe cobecenoBaHue.
Konnoxsuym.
OtueT o mpoaenanHon padoTe.
10. 3ammra pedepaToB wiH KypcoBOU padOTHI.
11. TBopueckuil KOHKYypC.
12. HHTtepHeT - KOHDEpEHIIHH.
13.  KonrponbHas paboTa.

e e A il

KpuTepun oneHKH pe3yjbTATOB CAMOCTOATEIbHON PadoThI
Kpurepusimu olieHOK pe3yIbTaTOB BHEAYAUTOPHON CaMOCTOSTENILHON paboThl CTYACHTA SIBIISIFOTCS:

o YPOBEHb OCBOEHHS CTYJCHTOB Y4€OHOT'O MaTepHaa;

o YMEHHS CTYACHTA UCII0JIF30BaTh TEOPETUUECKHE 3HAHMS P BHIMOJTHEHUN MPAKTHIECKUX 33124,

o (hopmupoBaHue Habopa U3 OOMEKYIBTYPHBIX W MPOGECCHOHANBHBIX KOMIIETSHIINI OyayIiero
CTICIHANINCTA;

. YMEHUS CTYACHTa aKTUBHO HCIOJIB30BaTh AJIEKTPOHHBIE 00pa3oBaTellbHbIC PECYpChl, HAXOIUTh
TpeOyrouyocss HHGOpMaIUIo, U3ydaTh €€ ¥ MPUMEHSTh Ha PAKTHUKE;

o 000CHOBAaHHOCTH U YETKOCTh U3JI0KECHHUS OTBETA;

J oopmiieHre MaTeprasa B COOTBETCTBUH C TPEOOBaHHSIMU;

. yMEHUE OPUEHTUPOBATHCS B MOTOKE HH(OPMAIINH, BBIIEISTH TJIABHOE;

J yMeHHUe 4YeTKo copMyiampoBaTh HpoOieMy, MPEIJIOKHB €€ pelleHHe, KPUTUYECKH OIEHUTh
pElIeHUEe U ero MOCJIeICTBHUS;

o YMEHHE TT0Ka3aTh, IPOAHAIM3UPOBATh aJIbTEPHATUBHBIC BOSMOXXHOCTH, BAPHAHTHI ACHCTBUIA;

o yMeHHe chopMHPOBATH CBOO MO3HUIIMIO, OIIEHKY M apI'yMEHTHUPOBATh €e.

Coaepxxanne BHeayAHTOPHOI CaMOCTOATEIbLHOM
JesATeTbHOCTH CTYAeHTOB
Metonnieckne yKkazaHHs JJIs1 CTYJICHTOB IO BBIMOJIHEHUIO CAMOCTOSITEIBHON PadOTHI:
1. IloaroroBka K JIEKIAAM
2. IloaroroBka K MpakTUYECKUM 3aHATHSIM



