JIEKIIA Ne 1
3AT'AJIBHI BITOMOCTI PO I'TAPOITPUBO/J TA I'TIPABJIIYHI
MALINHUA

MarepiaJu Jgekuii
3arajbHi BizoMocTi Ta kiaacudikamnis rinponpuBojis.

OnHi€ero 3 OCHOBHHX YMOB 301IbIICHHS IPOAYKTUBHOCTI
CUIbCHKOTOCTIOIAPCHKUX MAIIIMH € TIOJIMIICHHSI TEXHIKO-€KOHOMIYHHMX MOKa3HHUKIB
IIPUBO/IIB, MIABUIIICHHS IXHBOI HAJIMHOCTI 1 JOBIOBIYHOCTI.

Ilpueooom Ha3uBarOTh arperart JJis HaJJaHHS PyXy MalllMHaM 1 MeXaH13MaM.

[IpuBox ckiIamaeThcsi 3 JIBUTyHa, TMepeaadi, MEXaHi3MIB KepyBaHHS 1
JOTIOMDKHUX TIPUCTPOIB. Y 3aJIKHOCTI BIJL OCHOBHOTO BUAY Iepeaadl po3pi3HSIOThH
MEXaHIYHUM, TIIpaBIlyHU 1 NHeBMaTnuyHuM npuBoau. llepegavero Ha3MBaIOTh
MPUCTPIA JIJI1 TEPETBOPEHHS €HEprii JABUTYHAa B PyX poOOYOro opraHa MallWHHU.
3acTOCOBYIOUM Ty caMy Iepenady, HalpuKiIaj] TiIpOJWHAMIYHY, 3 PI3HUMHU
JBUTYHAMH (HAIPUKJIAJ], TBUTYHOM BHYTPIIIHBOTO 3TOPSHHS YU €JIEKTPOJABUTYHOM),
OJIEP’KMMO Pi3HI BIIACTUBOCTI MpuBOAa. ToMy XapakTepHUCTHKa MPUBOJAA B IIJIOMY
CKJIQJIAEThCSl 3 B3AaEMOJIl XapakTEPUCTHK JBUTYHa 1 mepenadl. lle 3HaxomuTh
BUCBITJICHHS 1 y Ha3BaxX MPUBOJIB: JU3Eb-CIICKTPUUYHUMN, €IIEKTPOTiIPaBIIYHUN Ta
1H.

[lepenaui, 0 MEPETBOPIOIOTh MEXAHIYHY €HEPTiI0 IBUTYHA, PO3AUISIIOTHCS Ha
MEXaHIi4Hi, TipaBIiyHl, €JEKTPUYHI 1 THEBMATUYHI B 3aJI)KHOCTI BiJl BUY Tijia, 10
MpuiiMae y4yacTb y MEpeTBOpPEHHI eHeprii. Tak, y MeXaHIYHHMX [epeaadax, pyx
NepeslacThCsd 1 TEePETBOPIOETHCA 3a JOMOMOIOK B3aeMOJii  TBepAuX Tl Y
TiApaBIIvYHUX Mepeaadax (rigporepeaadax) poooynuM TUIOM, IO Mepeaae eHepriio, €
piauHa, Y THEBMATUYHUX — MOBITPS (Ta3).

KoxHa nepenaya mae BXiaHy (Beay4y) 1 BUXiIHY (BIIOMY) JIaHKHU. Y mepenayi
00epTaIbHOTO0 PyXYy BXIJIHOKO 1 BHUXIJHOK JIAHKOK OyIyTh 00epTOBI Baau. Y
nepenayl MOCTYNAJbHOTO PyXy BXIJHOK JIAHKOIO MOKe OyTH Baj, HampHKiIal,
HAcoca, a BUXIJHOK JIAaHKOIO TMOPIIEHb y TiaporuiIiHapi. OgHaKk BXiTHOK JaHKOIO
MOke OyTH 1 TOCTyHNaJlbHO TMEpPEMINAEMUN TOpIIEHb, HANPUKIAA MOPIICHb
TOJIOBHOTO TAJIbMOBOTO IUJIIHAPA B O€3HACOCHIN CUCTEMI KEPYBaHHSI TajbMaMHU.

['unponmHEBMONIPUBOIA, PO3AUISIIOTECS Ha TigpocTtatnyHl (00'eMHOT mii) 1
riApoAHaMiyHl. Y MepuioMy THUCK CTBOPIOETHCS HACOCOM 1 MepefaeTbcsi Ha
BUKOHABUMN opraH (TIAPOUMIIHIP UM TIAPOMOTOP) Yepe3 podouy PIAuHY SK Yepe3
IPOMIKHE TLJIO.

B npyromy — pobGoua pigumHa o0O0epTaeThCcs 3 JIONMOMOIOK OOepTaHHS
BIJILICHTPOBOTO KoJieca (Bemyda jJaHka). KiHeTnana eHeprisi piivHU, iKa 00epPTae€ThCs
peanizyeThcs Ha TypOiHi (Bimoma jaHka). Bemyda 1 BijomMa JIaHKU PO3TAIIOBYIOTHCS
0pu [bOMY B CHUIbHOMY Kopiyci. OCHOBHOIO OCOOJHMBICTIO T1APOJWHAMIYHOL



nepeaadi € BiICYTHICTh )KOPCTKOTO 3B'13KY MK BEIY4OI0 1 BIJTOMOIO JIAHKaMH.

[lepeBara rigpocTaTHUHOI Mepenayl B MOPIBHSAHHI 3 TIAPOJMHAMIYHOIO
IIOJIATAa€ B MOKJIMBOCTI peajtizamil BEIMKUX MepeaaTOYHNUX YHUCeI IIPH OJHOYACHOMY
IIEPETBOPEHHI 00EPTAIIBHOTO PYXY B IMOCTYNAJIBHHMH 1 HaBIakW. J[pyruM BaKIMBUM
JIOCTOTHCTBOM T1IPOCTATUYHOI TepeIadi € JEerKICTh BIJIJICHHS BEy4Oro opraHa Bij
BIIOMOTO. 3aBASKA IIMM BJIACTHBOCTSIM TiIPOCTATHYHUN TPHUBOJ ITIIKOM 3aMiHSE
CKJIaJIHy MEXaHIYHYy TPAHCMICIIO 3 ycima 11 By3JaMu 1 ACTaISIMH.

O06’eMHMIi rigpoNpuBoOL, 3arajibHi BU3HAYEHHS Ta HOr0
OCHOBHI NapaMeTpu.

3aragbHi BuU3HAYeHHsT ¥ ocHoBHi mapamerpu. Ilix o0'eMHUM
TIAPONPHUBOJIOM PO3YMIETHCS B 3arajibHOMY BHUIIAJIKY TJIPOCUCTEMA, IPU3HAUYECHA JJIS
MPUBEICHHS B PyX MEXaHI3MIB 1 MalllMH, JO CKJaay SKOi BXOAUTh OO0'€MHMI
TAPOJABUTYH.

[Tomupene TakoX BH3HAYEHHSI BIAMOBIAHO JO SKOro IiJi OO0'€MHUM
TAPONPHUBOJIOM PO3YMIETHCS TIpOcHcTEMa (CUCTEMA T1IPOMAIIIKH 1 T1Ipoarperaris),
IO CIYXUTh JJIA TIepefadl 3a JOMOMOIOI pIIUHU €HEpriro Ha BIACTaHb 1
NEPETBOPEHHS 11 B MEXaHIYHY EHEpril0 Ha BHUXOJl CHCTEeMH (B EHEprilo pyxy
TAPOABUTYHA) 1 OJHOYACHO BHKOHYIOUOi (PYHKIIT PEryJroBaHHS 1 peBEepCyBaHHS
IIBUAKOCTI BUX1IHOI JaHKH.

OO0'eMHMI TIAPONPUBOA, WO CKIAAAETHCS 3 MPUCTPOIB KOHCTPYKTHUBHO
0ohOopMIICHUX B OJIHOMY 3arajbHOMY OJIOI[i, HA3UBAETHCS 00 '€EMHOIO 2ioponepedayero
(rimporpancMiciero). TToHATTS «TiAPONPUBOI» 3BUYAWHO OTOXKHIOETHCS 3 MOHSATTIM
«TIIPOCUCTEMAY, T SIKUM PO3YMIETHCSA CYKYMHICTh MPHUCTPOIB, IO MEPENAI0Th
EHEPTi0 NIISTXOM BUKOPUCTAHHS PiJIMHU TT1]] THCKOM

['iapocucrema MOXKe MaTH SIK OJIMH, TaK 1 KUJIbKa T1POJIBUTYHIB 1 HACOCIB.

VYeakuil T1IpONpUBOJL CKIAJAEThCS 3 JUKEpeNla BUTPATH PIIMHU, SKUM Y
OLIBIIOCTI BUMAJKIB CIY>KUTh HACOC, TIAPOABUTYHA 3BOPOTHO-TIOCTYNAJIBHOTO YH
00epTanbHOTO PyXy, arperariB KepyBaHHS, PIAMHHUX Marictpaiel ( TiApodiHid 4u
riapoMepesk) Ta IHIIUX TigpoarapartiB. Puc. 1.
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Puc. 1. CrpykrypHa cxema o06'eMHOro TimpompuBoay: M.E. — mexaniuHa
enepris; H - Hacoc; [l - rizpoaBuryH; ['A-rigpoarperatu; — - HalpsSMOK HUPKYJISAILIT
po0OoUOT pIIUHH.



T'iopoanapamypor Ha3uBalOTh NPUCTPOi, TPHU3HAYECHI I 3MIHIOBAHHS
napaMmeTpiB MOTOKY poOoUoi piiuHU a00 MIATPUMKH X Ha BU3HAUEHOMY MOCTIHHOMY
piBHi. [lix mapamerpaMu MOTOKY B JIaHOMY BHUIIJIKy PO3YMIIOTh MIUCK, eumpama i
HANPAMOK pyxy.

ITio zidponinielo PO3YMIETBCSA CYKYIIHICTh 3'€IHAHUX OJWH 3 OJHUM
MPUCTPOIB, IO MAIOTh OE3MOCEPEAHIN KOHTAKT 13 pOOOUOI0 PIAMHOIO 1 MPU3HAYCHUX
JUTA BUKOHAHHS BU3HaYeHOI (PyHKIIIT B 00'€eMHOMY T1APOTIPUBO/II.

[Tig rigposniHi€o 4u TiApOMEpeker0 MaloTh Ha yBa3l MPUCTPIM, MpU3HAYCHUIA
TUTSI TIPOXOHKEHHS poO0Y0T PiIMHU B MPOTIeCci poOOTH 06'€MHOTO TiAPONPUBOIY.

Po3pizuawome: HanipHy 2i0poninilo - YacTUHA OCHOBHOI TiAPOJIiHIL
(rimpomepeiki), Mo sIKii poboya piMHa PYXa€eThCs BiJ Hacoca 0 PO3MOAUIbHUKA YU
0e31ocepeHbO /10 TIAPOABUTYHA;

6UKOHAEYY 2I0POJIiHil0 - YaCTUHA OCHOBHOI TPOIHIi, O K1l poOoua

plIMHA PYyXa€ThCS BiJl PO3NOIILHUKA J0 T1IPOIBUTYHA 1 HA3aI;
3/1UBAIbHY 2I0PONIHII0 - YAaCTHHA OCHOBHOI TIIPOJIHII, MO fKId poOoya

plauHa pyxaeTbes B 0aK BiJ pO3MOAIIBHUKA YU O€3M10CEPETHBO B/l T1IPOJABUTYHA.

Hacocom Ha3uBaeTbCsd MalllWHa, 110 TEPETBOPIOE MEXAHIYHY EHEprilo,
NPUKJIAJCHY /0 MOro Bajia, B €HEPrii0 PIJIMHU, a 2i0PO0GUZYHOM — MAILWHA, IO
NEPETBOPIOE CHEPTII0 PIAMHYU B MEXaHIUHY €HEPriio Ha HOTo Baly.

OO6'eMHMI TIAPOJABUTYH 3 TTOBOPOTHUM PYXOM BIJIOMOi JIAHKH Ha KYT <360°

HA3UBAIOTh 2IOPONOBOPOMHUKOM, YU MOMEHMHUM 2iOpouuainopom, abo 1ie
ciopoxeadpanmom. OO'€eMHUN TIIPONPUBOA 3 TIAPOIMOBOPOTHUKOM HA3WBAETHCS
2lOponpuOOOM NOGOPOMHO20 PYX).

OO0'eMHUI T1IPOABUTYH 3 OOEPTAJIBHUM PYyXOM BIOMOI (BUXIJHOI) JAHKH
HA3UBAETHCA  2I0pOMOMOpOM, A TIOPOJBUTYH 13 MPAMOJIHIMHUM 3BOPOTHO-
NOCTYHAJIbHUM PYyXOM — 2i0POUUTIHOPOM.

[To mpu3HAYEHHIO TIAPONPHUBOINA TPAKTOPIB 1 CLITLCHKOTOCTIOAPCHKUX MAITUH
MOXHA PO3JUJTUTH Ha TPU TPYIHU: TIIPONPUBOAM POOOYMX OpPTraHiB; T1APONPHUBOIU
JUCTAHIIIHHOTO YMPAaBIIHHSA 1 T1POMPUBOIH XOI0BOI CUCTEMH T1APOTPAHCMICII.

Y cBOw uepry, TIiApONpuUBOIM pOOOYUX OpraHiB TMOAUISIOTECS Ha
TIAPONPUBOIA AaKTUBHUX POOOUUX OPraHiB 1 TAPONPUBOAM KEPYBAHHS MOJOKEHHSIM
poOOYMX OpraHiB.

["ipponpuBOIM aKTUBHUX POOOYMX OpraHiB 3a0e3MedyroTh Nepenavy eHeprii
0e3rmocepelHb0 0 POOOYMX OpraHiB MAalluH I BHUKOHAHHS OE3YNMWHHOTO YU
[MKJIIYHO  TOBTOPIOBAHOTO  Tporecy. Y  3aJeKHOCTI  BIJ  OCOOJMBOCTEH
TEXHOJIOTIYHOTO TPOIECY TIIPONMPUBOIAN 3a0€3MEUyIOTh TOCTIMHY YU TIEPEMIHHY
MIBUAKICTH pyXy poOOYOro OpraHa, MOXYyTb OYTH PpPEBEpCUBHUMH YU
HEPEBEPCUBHUMMU IO HAMPIMKY PyXY.

['igpornpuBoaM yHpaBIliHHS TMOJOXEHHSIM POOOYOr0 OpraHa YCTaHOBIIOKIOTH
gy (pIKCYIOTh Il OpraHd B 3aJJaHOMY IOJIOKEHHI, BITHOCHO CUIbCHKOT'OCTIOIaPChKOT
MaIllMHU (J0/IaTKOB1 OMOpH rperepHrX HaBaHTaKyBadiB, IITAHTH OOMPUCKYBAYiB i
1H.).



VY psal BUMAAKIB TiAPOMPHUBOJ 3abe3leuye yCTaHOBKY POOOUYMX OpraHiB y
«TJIaBAK0Yey MOJIOXKEHHS, IPU SKOMY POOOUYMi OpraH MEepeMILIaeThCs Mij BIUIUBOM
JIIOYMX HAa HbOro Cui. Take KepyBaHHS 3BUYAHHO BUKOPHUCTOBYETHCS IS
KOIIIOBaHHS penbedy IPYHTY PLKYIIUMHE a00 30MparoliMHi pOOOYNMH OpraHaMH.

Cepen T1APONPUBOIIB NUCTAHIIHOTIO yIpaBJIiHHS HANOLIBIII
PO3MOBCIO/IKEHUI TiAPONPUBOJA PYJIHOBOTO KEPYBAHHS, SIKUH MPU3HAYCHUN IS
3MEHILIEHHS 3yCHUJb, HEOOXITHUX JJi1 KEpyBaHHS CaMOXIJHOI MAIIWHOW, 1
3a0e3neuye Tmepenady €Heprii BiJ Baja JBUTYHAa BHYTPIIIHBOTO 3TOPSHHSA O
MexaHi3My moBopoTy. [Ipu oMy Bin MexaHi3aTopa MOTPIOHO TUTBKH 3yCHIUIS AJIS
MEePEMIIICHHS T1IPaBIIYHUX PO3MOAUIBHUX MPUCTPOiB. [I0BOPOT KepoBaHUX KOJIIC
IPU HETIPAIIOI0YOMY JABUTYHI 3/I1IHCHIOETHCS 34 PaXyHOK CHJI, 110 MPUKIIAAAIOTHCS 0
KEPMOBOI'0 KoJeca.

['inpoTpaHcMicii BUKOHYIOTh KiIbKa (DYHKIII: miepenayy eHeprii, HeoOX1aHOi
IUIsL pyXy CaMOXIiJHOI MallMHU TpPH HE3MIHHIM 4YacTOTi OOepTaHHS Baja JBUTYHA
BHYTPIIIHBOTO 3TOPSHHS; [OWHAMIYHE TalbMyBaHHS CaMOXIJHOI MAIIWHHU, IO
JOCATAETHCS 3MEHIIIEHHSIM TI0/Ia4i Hacoca.

be3cTymiHyacta 3MiHa MIBUAKOCTI PyXy CaMOXIJIHOI MAIIMHHU JO03BOJISE
[IJIKOM BUKOPHCTOBYBaTH MOTY)XHICTb JBUTYHAa 1 BHUKOHYBaTH TEXHOJOTTUHUN
IPOLEC HA ONTUMAJIbHUX PEXKUMAX.

Ilepesacu i Hedoniku 2ioponpueody. 3aBISKA TOMY, IO TIIPOTPHBOJ
J03BOJISIE TIOJINIIUTH €KCIUTyaTalllifHI 1 TEXHIKO-€KOHOMIYHI XapaKTEPUCTUKU MaIIUH
1 MExXaHi3MiB, BiH 3HAWIIOB IUMPOKE MOUIMPEHHS Ha TPakTOpax 1 MallhHAX
CLITBCHKOTOCTIOAAPCHKOTO MPU3HAYEHHS. 3aCTOCYBaHHSA TiAPONPUBOAY Ha TPAKTOPAX 1
CLIBCHKOTOCTIOIAPCHKUX MaIlliHAX 00YMOBJICHO PSJIOM MOTO MepeBar y MopiBHSHHI 3
MEXaHIYHUMH NPUBOIAMHU:

HE3aJICKHICTh B3a€EMHOTO PO3TAlllyBaHHS BY3JIB TI1APOMPUBOIY; MaJi
rabapuTH 1 BUCOKa TepeaaBaeMa MoTYKHICTh Ha OJIMHUITIO MACH,

MOXIJIMBICTb ~ OJEPKYBaHHS  BEJMKUX INEPEIaTOYHMX BIJHOCHMH  0€3
3aCTOCYBaHHS MEXaHIYHUX PEIYKTOPIB;

MPOCTOTa PO3TATYKEHHS TOTY)KHOCTI 0€3 KIHEMaTUYHUX CKJIaAHUX 1
MaJIOHAJIMHUX TPUBOIIB 31 3HAYHOIO KIUIBKICTIO JIAHITIOTIB, PEMEHIB, KapAaHHUX
BaJIiB 1 IHIITUX €JIEMEHTIB MEXaHIYHUX MepeIay;

MIMpOKa YHI(iKaIis B MeXax MalIMHOOYAIBHUX rally3ei;

HaJ[iliHe 3armo0iraHHs poOOYUX OPTaHiB Bij] MEPEBAHTAXKEHD;

MOXJIMBICTh O€3CTYIIHYACTOTO PpEryJIOBaHHS IIBUAKICHUX PEXUMIB 1
JIETKICTh KEpYyBaHHS;

3HMKEHHSI BUTPAT Yacy Ha PETyJIOBAHHS 1 TEXHIYHE OOCTYyrOByBaHHS MalllUH;

MOXJIMBICTh aBTOMATH3AIIlT MPOIECY YIPABIIHHS;

HOJIMIIEHHS YMOB pOOOTH MEXaH13aTOPIB.

[Tpu ubOMY T1IPONIPUBO/IM MOPIBHIHO MPOCTI Y BUTOTOBJICHHI, €KCILTyaTaii 1
BIJIPI3HAIOTHCA HaA1HHICTIO. [Ipy moTprMaHH1 MpaBUII eKCIUTyaTallii pecypc 6aratbox



THUIIB HACOCIB 1 riipomMoTopiB gocsrae 10 6000 MOTOroIMHY 1 BUIIIE.

VY Toif e Jac TiAponpuBOAM HE M030aBIeH] HEMOMIKIB, 10 OCHOBHUX 3 SIKHX
BapTO BiJTHECTH:

BIUIMB  TEMIIEpaTypu  30BHIIIHBOTO  CEpeAOBUINA Ha  MapaMeTpu
rigpornepenayi;

BHCOKI BTpaTH TOTY>KHOCTI Ha TOJOJAHHS TepTa poOodoi piAWHU B
T1APOJIIHIAX, YTPATH 3 BHYTPIIIHIMH 1 30BHIIIHIMUA BUTOKaMH poO0U0i piIUHU;

MOJKJIMBI TOPYLIEHHS pOOOTH TiAPONPUBOAY BHACIHIIOK HAsIBHOCTI MOBITPS B
CHCTEMI.

IHpuHuun aii 00’emHoro rixponpusoay. OCHOBHI epeBaru Ta HeJ0JIKH.

3 BiAOMHX y TiApaBiilll TPhOX BHUJIIB MEXaHIYHOI €Heprii piAuHH, L0 Y
MMATOMOMY BHPaX€HHI MOYKHA MPEJCTABUTH PIBHSIHHIM
E p U?
e=—=20+—+—,
m o 2
ne E- moBHa eHepris piAMHM LIUIBHICTIO ©; M- Maca piiuHH, 1O Tede 31
MIBUJKICTIO U; Z(Q - NUTOMAa €HEPril NOJOXCHHSA; (- IPUCKOPEHHS BUIBHOTO

. . 2 . . .
naninus; P/ - utoma enepris tucky; U ° /2 - mutoma kinetnuna eneprist piaum.

B o00'eMHHMX TiponpuBOJaX BHUKOPUCTOBYETHCS €HEPris THUCKY, IO 3a
JOTIOMOT'O0 00'€MHUX T1IPOJBUTYHIB IEPETBOPIOETHCS B MEXAHIUHY pOOOTY.
Jns  JONOMIKHMX,  TOJIOBHMM  YMHOM  KOMAHJIHHUX,  JIQHLIOTIB

BUKOPUCTOBY€ETHCS TAKOXK KIHETUYHA EHEPTIsl.

KineTnuHa eHeprisi piAMHU BUKOPUCTOBYETHCA B  TIIPOJMHAMIYHUX
nepenayax, 1m0 po3riAaloThCsl B OJHOMMEHHOMY HaBuajdbHOMY Kypci. EHepriero
MOJIOKEHHSI B 00'€MHHX TIAPONPUBOAAX 3BUYANHO 3HEBAXKAIOTh, OCKUIBKH PI3HUIISA
BUCOT Z MDK OKPEeMHMH €JIEMEHTAMH TiAPOCUCTEMH Maja W EHEepTisl TMOJOKEHHS
Habarato MeHIIa B MOPIBHSAHHI 3 JIII0Y0i B HIM eHepriero TUCKY piauHu. Ll enepris
TIOJIO)KCHHS BPAaXOBYETHCS JIUIIIE TIPU PO3paxyHKax 1 TOCTIHKEHHSX YCMOKTYBAIBHIX
XapakTepuCcTUK HacociB. [lpuHnun nii o0'€eMHUX TiIpONPUBOAIB 3aCHOBAHHMI Ha
BHUCOKOMY 00'€eMHOMY MOAYJI MPY>KHOCTI (HE3HAYHOI CTUCKAJIBbHOCTI) PIAUMHU 1 Ha
3akoHi b. [Tackarns.

3 mpuBEIEHOI Ha pUC. 2, a CXEMH, IO UTIOCTPYE MeH 3aKOH, BUILIUBAE, IO
SKIIO B TEPMETUYHO 3aMOBHEHIN PiIMHOIO MOCYAWHI MPUKIaieMo cuiy P mo moprHs
wiotnero f, To 151 cuita 3piBHOBAKUTHCS (TEPTAM MOPIIIHS 3HEBAKAEMO) CHIIOK) THCKY
pinvHu P Ha 1iel mopieHb, o O0y/e AT B Oyab-sAKid TOUIll PiAMHHU, BKIIOYAKOYH 1
MOBEPXHIO MOCYAUHU (T1POCTATUYHUM TUCKOM 3HEBAXKAEMO).
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Puc. 2 Cxemu, 110 UTFOCTPYIOTh NMPUHLHUII A1i 00'€MHOTO TIAPONPUBOIY
[TonoxxeHHss 30epekeThcs, SKIIO SK CyIWHH BI3bMEMO JBa 3'€IHaHUX

TpyOONpPOBOJAAMH T'€PMETHYHO 3aKPUTUX IOpIIHAMK dq 1 d, (puc. 1.0) nuninapu 1 1

2, mepIui 3 SIKUX € Bey4nuM (HacoCoOM), a Ipyrui - BioMuM (TiapoaBurynom). [pu
NEPEMIIICHH] 32 JOTIOMOTOI0 PYKOSTKH 3 MOPIIHA @, IWUTHApa 1 y mpaBy CTOPOHY

piIYHA BUTICHAETbCA B LWIIHAP 2, IEPEMIIaryd HOro mopmeHs d,, Haropy,
npudomy Tuck P;=P./f; B uminapi 1 cwioro P, mpukiageHow 10 MOPHIHS @y, Ji€
TaKOX 1 Ha MOPIIEHL A, LMIIHApa 2 (yTpaTaMu THCKY B TPyOOIIPOBOAI 3HEBAXKAEMO,
TOOTO BBaXkaeMo, mo P, = P,).

Jonyckatoun, mo uwimiHgpu | 1 2 repMeTHuHi, a piJuHa HECTHUCIIUBA,
NepeMIlIeHHs NOopmHiB & 1 A, ONMIIEMO PIBHAHHAM PIBHOCTI 00’eMiB, IO

BUTICHSIOTbCS HUMHU, (PIBHSHHSM HEPO3PUBHOCTI ITOTOKY) hl fl = h2 f2, ne

hl, h2, fl, f2 — BIJIMOBIAHO MEPEMIIICHHS 1 ILIOIII MOPIIHIB a1 1 ds.
Ha miycrasi 11i€i piBHOCTI MOYKHA 3aIlMCaTH:

h, _f_dr.

fi _pdr
=—:h,=h —+=h, —,
1 2 2 2 2
,uedl id o — JlaMeTpH NopIuHiB dq 1 d,.
3HeBaXKarO4H TiPaBIidHIM OIOPOM (IPHUITYCKAaEMO, O THCK P = Py = P)
1 TepTaM NOpwHIB d; 1 d, NpH IXHEOMY PYCl, MOXKHA HAIIMCATH BUPA3 JUIS CHII Pl 1

P2 JIFOYMX Ha MOpmHi dq 1 dy:

P, = pf; i P, = pfs,.
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3 wiei piBHOCTI BUIIMBaE, o cuna P, Ginbure cumm Pl B —= pasm.
1
PiBHoBara cui, 10 AifOTh Yy PO3MJISHYTIH CcXeMi, MOXKHa TIOpPIBHATH 3

pPIBHOBAaror0 KOPOMHCJIA, HABAaHTA)XCHOTO BaHTAKaMH  Baroro Gl 1 GZ’
MPUKJIAJICHUMH Ha HOT0 KIHIX (pUc. 2, B)

HeBaxxko nokasaTw, 110 JTOBXKHHM ILTIY Ll 1 L2 KOpOMHUCTIA 1 BEJTUYUHU

BaHTAXX1B Baroro Gl 1 G2 3B'13aH1 CHIBBIIHOIICHHIM

G _L

G, L
BianoBiziHO 10 MOPIBHIOBAHOI T1IpOcXeMU (pUC. 2. T), IO CKJIAJA€ThCs 31

3B'I3aHUX TPYOOINPOBOAAMHU JBOX IIWIIHIPIB ILIOIICIO Fli F,, mopmmi sxux

HaBaHTaXX€H1 BaHTa)KaMU Baroro Gl 1 G2
G_k,
GZ FZ
JoOyTok cuiiu, Pl IO Ji€ Ha nopuieHb d; (puc. 2.0) Ha IBUAKICTH HOTO
pyxy V, = h /1,
ne t — yac mepeMmilleHHsl TOPIIHSA Ha BiACTaHb Ny, Jae BUpa3 MOTYKHOCTI
N =PRV,.
[TizcTaBuBIIM B TIONEPENHIN BUpas3 Pl = flp onepxumo N = pfV,.

3 ypaxysauusMm Toro, o no0yrok f,V, Bupaxae 06’em, onmcysamuii

MOPIITHEM B OJAMHHUITIO Yacy, ¥ PO3PaxyHKOBY nojady Q piAHN OJepKUMO:
N =pQ

Y TOMy BMIIAQJKy, SKIIO THUCK BUPAKECHUU Y k[/em® i momaua B cm/c
MOTYXHICTh OyJie BupakeHa B KI'. cm/c.

Jlist onepskanHs MOTY>XHOCTI B K.c. KOpucTaroThest BUpa3om

N =P g =735499m.
7500

ne Q — BuTpara piuHu B CM3/C; P -TUCK pIOVHMU B kI '/cm? , 0,1 MITa.

Po3paxyHkoBi (popMyiu MOTY>KHOCT1 IPUBEJICH] B Takii ¢popmi, 110 1X MOXKHA
BUKOPUCTOBYBaTH B YMOBAax 3aCTOCYBAHHS KOHKPETHUX OJMHMIIL MIKHAPOIHOI
cuctemu (CH) 1 cucremun MKC, cuctemu MKI'CC 1 CI'C. CmiBBiZHOIICHHS MiX
OIMHUIIMU (13UUHUX BenInyrH. KOHCTPYKTHBHA cXeMa TiApONpUBOAA BIAPI3HIETHCS



BiJI CIPOIIEHOT THM, IO BKJIIOYAE HACOC HEMPEPUBHOI Mii, a TAKOXK PSa JAPYTHX
amapariB, SKi YIOPaBJSIIOTh MOTOKOM PITWHU 1 3amMo0IraroTh B MEPEBAHTAKEHHS
cucteMd. B mo00My TiApONPHUBOJI PO3PI3HIIOTh TPU TPYIH EIEMEHTIB: HACOCH
(Jukepeno TiapaBiIvyHOl €Heprii), TIAPOABUTYHH (MpUiiMadl TiApaBIidyHOI eHeprii 4u
BUKOHABY1 MEXaHI3MH ), PO3IOILHY 1 PETYII0I0YY TiapoanapaTypy.

Ha puc. 3, a mpencraBieHa cxema HaHTIPOCTIMIOTO 00'€MHOTO TiAPOMPUBOIY
JUTSL  TIPSIMOJIIHIMHOTO  3BOPOTHBO-TIOCTYMALHOTO pyXxy. [lpuBoa ckiamaeThcs 3
3'eMHaHUX TPyOONpOBOJAaMHU Hacoca 3 pe3epByapoM (06akoMm) 5 1 TiApOJBUTYHA
(cummoBoro IMITIHApPA) 2. 3aM001KHOTO KiianaHa 4, 0OMEXyI4Oro MiIBUILEHHS TUCKY
PIIMHUA BHUINE BCTAHOBJICHOTO 3HAYEHHS, 1 PO3IMOIIILHOIO MPHUCTPOIO (KpaHa)3, 3a
JIOTIOMOTOI0 SIKOTO 3MIHIOETHCSI HANpsSMOK MOTOKY PIAMHM BiJl Hacoca A0 poOOUYMX
MOPOKHUH T1JIPOJIBUTYHA, TOOTO 3AIMCHIOETHCS 3MiHA HANpPsIMKY HOro pyxy. Y
MOJIOKEHH]1 pO3MOJIIbHUKA (KpaHa) 3, MpelncTaBieHOro Ha (puc. a), piavHa Bij
Hacoca | HaIXOAUTH y JIBY NOPOKHUHY LIMIIIHJPA 2, MEPEMIIIAI0UX MOro NOPLIEHD Y
MpaBy CTOPOHY.

PinnHa X, 10 BUTICHSETHCS MPU I[bOMY HOPIIHEM 13 IpaBoi (HEepoOOUoi)
MOPOKHUHU IWTIHAPA 2, BIIJAIAETHCS MO 3JIUBAIBHUM TPYOOIPOBIIHUM KaHAJlaM
po3moinbHIEKa 3 Y pesepByap 5. [Ipu moBoporti posmoinsauka 3 Ha Kyt 90° pinmHa
B1Jl HACOCA HAJIXOUTH Y IIPaBy MOPOKHUHY LIIIHAPA 2 1 BIABOAUTHCS B 0aK 5 3 J1iBOi
HOr0 TMOPOKHWHM; MOPIICHb Y I[bOMY BHUMNAAKY PyXae€Tbcs B JiBY cTopoHy. [lpum
MIJBUILEHHI TUCKY OUIbIIE BCTAHOBJIEHOTO 3HAYEHHSA BIAKPUETHCS 3aMOO01KHUIA
KJIarnaH 4 1 piiuHa miJ1 TACKOM OyJie nepenuBaTucs yepe3 Hporo B 6ak. Ha puc.3,616
MPEICTABIICHI MPUHLMIIOBI CXEMHU Tiiponepeiayi 3 TIAPOABUTYHOM (T1IpOMOTOPOM) 2
00epTanbHOTO PYyXY.
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Puc. 3 [IlpuHUMIOBI CXE€MHU TIAPONPHUBOJIB MPsAMOJIiIHIAHOTO (a) 1
obeprtanbHOrO (0 U B) pyXYy.

Pesepc rimponsuryna B cxemi (puc.3, 0) 3AIMCHIOETBCA 3a JOMOMOTOIO
po3noaiTbHIKA 3, a B cxeMi (puc. 3, B) — IUIIXOM 3MiHH HACOCOM HANPSMKY MOTOKY
piauau. CuctemMa B OCTaHHbOMY BUNAJKY MOBHHHA OyTH 3a0e3medeHa 3BOPOTHUMHU



(3amipHMMHM) KJamaHaMu 7, 110 BIA'€AHYIOTh MPU 3MIHM HANpPSIMKY MOTOKY PIAMHU
HaIpHy MaricTpaib Big 0Oaka 5 1 omHOYacHO 3a0€3MeYyIOTh I KUBIICHHS
YCMOKTYBAJIBHOI TMOPOXXHUHKM HAcoca y BHUMAAKY, SIKIIO B OCTaHHIA YTBOPUTHCS B
pe3ynbTaTi BUTOKIB PIIMHU YW IHIIUX MPUYMH BakyyM. CxeMa Takoxx 3abe3nedyeHa
3anmo01KHUM KJ1armaHoM 4 1 6akoMm 5 3amacy po0odoi piJIuHH.

OueBHIHO, WUIO0 TMpH MNPUHHATIA BHIIE YMOBI MOBHOI Te€PMETUYHOCTI
riipoarperaTiB 1 MPaKTUYHOI HE CTUCKAJIBHOCTI PIJIMHU BUXiJHA JIaHKA JIBUTyHa
nepeMilaeThes (Un 00epTaeThes) 3 BUZHAYCHOIO IIBUJIKICTIO, 110 3a0e3Medye mpoxisa
gyepe3 #oro poboui Kamepu pPiAWHM, IMOJAAaHOI HACOCOM, TOOTO TOBUHHA OyTH

JOTpUMaHa yMOBa QH = Qa , Je - QH iQ » TeopeTrdHi moga4i (00’ eMHu, ONUCyBaHi

poOOUYMMH €JIeMEHTaMHM B OJIMHMII0 4Yacy) Hacoca 1 JBUryHA. Y pe3yibTaTi MpHU
NPUNHATIN BUIE YMOBI OJIEP)KUMO KOPCTKUM KIHEMATUYHUM 3B'SI30K MIXK HACOCOM 1
T1APOJABUTYHOM.

PosrisayTi (puc.3) cxemu BIJHOCSTBHCS JO YHUCIA HAWMPOCTIINIMX, y SIKUX
KEepyBaHHS TMOTOKOM PIJMHU 3BOJUTHCS JIMIIE 1O 3MIHU 1l HAmpsIMKy IUIMHY Oe3
AKOTO-HEOYIb BIUIMBY Ha 3aKOH PyXy MOPUIHS T1APOABUTYHA. Y BUMAJAKY, KOJHU IIEH
BIUTUB 3B'S3Y€THCS 3 ITUKIOM POOOTH MAIIWHU YW 3 KEPyBaHHSM II0 TIPOTrpami,
TIAPOMNPUBIA CTa€ YAaCTUHOK CHCTEMH ABTOMATHUYHOTO YW HaliBaBTOMATHYHOTO
pETYIIOBaHHS, eIIEMEHTH T1IpOTIPUBOTY HA3WBAIOTHCS eIeMeHTaMu
T1pOaBTOMATUKH, a T1IPOCUCTEMA — ABTOMATUYHOIO UM HAI1BAaBTOMATUYHOIO.

Tuck piounu 6 2ioponpueodi. 3 BUpa3y BUILIUBAE, 1110 TIPHU M1BUILICHH] TUCKY
PIAMHU MOTY>KHICTh T1IPONPUBOLY HPHU BCIX IHIIMX PIBHUX YMOBAaxX MPOIMOPLIIHO
IIJBHIYETHCS, a OTXKE, 3HIKYIOThCS HOro muToMa Maca 1 rabaputHi po3mipu. Yepes
1€ B MpaKTUIll BIAOYBAa€ThCcs O€3ynmUHHE MIABUIICHHS TUCKY. B nmanuii dac y
riApocucTemMax, sk mpaBuio, TUCKU piBHI 20-25 1 pigmie 35- 70 MIla.

OO6'eMHMIT HACOC MOKE PO3BUBATH OYJIb-SIKI TUCKU, TIPHU AKUX PoOOUYl PIIUHU
mie 30epiraroTh CBOI BIIACTUBOCTI. YTpaTa WX BIACTUBOCTEH, II0 OOMEXKYE THUCK,
00yMOBJIEHA THM, 110 MPAKTUYHO OUIBIIICTh PIJIMH, y TOMY YHCII 1 piIuHI HAQTOBOTO
IIOXOPKEHHS, TIPU TI/ICKaX 2000 - 3000 MIIa 3aTBepAIBaIOTH.

Bona npu 20°C NEPETBOPIOETHCS Y TBepAE Tio nipu Tucky 840 Ml]a.

'V rizpocucTemMax MallllH NOLIMPEHHS 1 HACOCH MOTYKHIcTIo A0 75 kBT (100
K.c.), omHak y JeskuX BHIMAJKaX, 1 30KpeMa y BaXKOMY MalIMHOOYAYyBaHHI,
3aCTOCOBYIOTHCA HACOCH 3 MPUBOJIHOIO MOTYXHICTIO BuIe 3000 kBT (mpu Tuckax 22
MIIa).

EKOHOMIYHICT 3aCTOCYBaHHS TMepeaad XapaKTEePU3YEThCS HacaMIiepe.
Koe(iLi€EHTOM KOPUCHOT [ii. 3 1€l TOYKM 30py yCiM BHJAM Iepeaad, y TOMY YUCl 1
TiApaBIIiYHUAM, BIACTUBO 3arajibHi 3aKOHOMIpHOCTI. Po3risHemMo ix.

3akoH 30epeXeHHs] eHeprii B 3aCTOCYBaHHI JI0 Tlepeaad, 1o MEePEeTBOPIOIOThH
napamMeTpy MEXaHIuyHOT €Heprii, Mo)ke OyTH 3arMCaHuid B BUTTISII:

N, =N, + N,
ne N 1 - TOTYXHICTb Ha BXIJHIW, BeXydidl JIaHI; N o- TOTY)KHICTb Ha
BUXinHiit, Bigomiit nanmi; N ;7 ~TIOTYKHICTb, 3ary0JicHa B niepeadl (IIepeTBOPIOETHCS
B TEILJIO 1 PO3CIBAETHCS B HABKOJIUIITHE CEPEOBUIIIE).



[Tpu nepenaui obepranus, Nl =M 1y n N 5 = M 2@y, TOII:
Mo, =N, + M, 0,
ne M 1i (V) - MOMEHT 1 KyTOBa IIBUJKICTh Ha BaJly HAacocCa; M 2i @, - T€ X, Ha
BaJy MOTODA.
Po3zinuBIM npaBy i JiBy yacTuru piBHsHHA Ha M 100 , OTIEPIKUMO:

1:|\/|20)2+ NH 'a60—M2a)2=:|.——NI7
Mo, Mo M, M,

KoedoitienT xopucHoi aii, K BITOMO, € BIHOIIEHHSIM KOPUCHO BUKOPUCTAHOI

noTyXHOCTI N, (IOTY>XHICTh Ha BIJOMOMY Bally), 10 BUTpau€HOi, TOOTO:

N, Mo,
! N, Mla)l.

Le piBHsiHHA A Bu3HaueHHd KKl oTpuMaHo 13 camMux 3arajJbHUX PO3yMiHb

1 crpaBenIuBO IS yCiX BHJIB Iepefad. Y HbOMY BpaxoBaHi yCl BTpaTH €HEprii, 1
TOMY BOHO HE BUMArae HisIKux J0JaTKOBUX YTOYHEHb.

Y nepenavax npuiiHsTo Hasusath BimHowenus K =M /M, xoediuienTom

Tpancdopmariii, a60 CHIOBHM TNEpeATOUYHNM BiTHOUICHHAM, a BEIHUMHY | = —% -

@,

nepeIaToYHUM BiJHOIICHHSIM. Buxoas4u 3 11s0r0:
n=Ki
Takum yuHOM, misa Bu3zHaueHHs moBHoro KKJ[ oTpumano myxe mpocte i
3arajpHe IS YCIX BUJIB TepeAad piBHSAHHSA. BOHO 103BOJsiE€ OLIHUTH Tepeaady 3
norjsily e(pEeKTUBHOCTI BHUKOPUCTAHHS €HEprii, He npubiraloud 10 Ppo3Isiay
BHYTPIIIHIX TPOIECIB, IO BiOYyBalOThCS B Mepenadi, 0a3ylounuch TITBKH Ha JIETKO
BUMIpPIOBAaHUX BEIIMUMHAX.
3nauenns k 1 1 11 epead mocTynajlbHOTO pyXy BU3HAYAIOTh 10 (hOpMYJIaM:

k=P,/ P, ,
i=V,/V,

ne P1V - cuna i mIBUAKICTE BEAYYOi 1 BIJOMOT JIAHOK.

OCHOBHI MOHATTH I TEXHIYHI XaPaKTEPUCTHUKHU TiPaBJiYHUX MAIIUH.
06'emnumu nazusaromocsa tiapomamuau (M), y sSKuX piguHa NEPEeMIMIAETHCA
HNUIAXOM TEpIoJUYHOi 3MIHM 00’eMy 3ailMaHOi HEW KaMmepu, sKa NEepioJuYHO
3’€IHY€TbCS 3 MICHUAMHM BXOAYy 1 BUXOAy piauHu. binpmiicte o0'emuux (I'M) e
000pPOTHUMH 1 MOXKYTh OyTH BUKOPUCTaH1 sIK y pexxumi Hacoca (H), Tak 1 B pexumi
rigpoasuryHa (rigpomoropa) (M).




O6’emnuit nacoc — ne (I'M) npusHaueHa uisi MEPETBOPEHHS MEXaHIYHOI
€Heprii pyXy B riIpaBliyHy €HEpPriio MOTOKY poO0YOi piAUHU.

06’emnuit osuzyn — 1ie (I'M) npusHaueHa 1Ji IEPETBOPEHHS €HEPrii MOTOKY
po00YOT PIAMHU B €HEPIit0 PyXy BUX1THOI JIJAHKH.

[lepemimienHss piguHA B 00'€éeMHOMY HAacocCl 3IIACHIOETHCS IIISIXOM
BUTHCHEHHA ii 3 po0o4oi kamepu poOouyuM opraHoM. B skocTi pobouux oprasis
MOKYTh OYyTH TIOPIITHI, TUTYH)XE€PH, IIIECTEPHI, TBUHTH, TUIACTUHHU 1 T.1. [1o Xapakrepy
pyXy pobodoro opraHy o0'€éeMHI TiApPOMAIIMHHU MiAPO3IUIAIOTECS Ha TOPIIHEBl 3
3BOPOTHBO-TIOCTYTAIHFHIM YU 00€PTaIbHO-TTOCTYHAIBHUM PYXOM POOOUYOTO OpraHa.

Knacudikauis (I'M) 3 ypaxyBaHHAM NPUHIUINY BUTHCHEHHS pPIOUHU 3

poboUrX Kamep npuBejieHa Ha puc. 4.

O6 cmui I'M
| Tlopmmesi | |  Poropui |
—_ Bamni || Tpamonioui | | Konosparni || Kyamicni |
KO- I'BATOBI prio- [InacTuHuacTi
> ITnocko- MOPITHERI
MOBOPOTHI
oy
) AKCiaTBHO-
PanianeHo- [OPLIHEBI
) MOPIITHER]
Kynaakogi

3 HAXHJIEHHM 3 HAXHJIEHHM
; JHCKOM OsoKoM

21 ==

KpuBommHmHi

Puc. 4. Knacudikarist I'M o6'emHuoi mii.

OCHOBHI BIIMIHHOCTI 00'€MHUX HACOCIB BiJl pO3TJISTHYTUX pPaHIIIe JIONATEBUX
MOJISAITAIOTh Y HACTYITHOMY:

- mojada 00'éeMHOTO Hacoca 3AIMCHIOETHCA IUKIIYHO, @ HE PIBHOMIPHUM
MOTOKOM, SIK y JIOTaTeBUX Hacocax. [Ipuuomy 3a KokeH IMKJI poO0odoro mpouecy
MOTAE€THCS MOPITis, piBHA POOOUOMY 00’ €My Hacoca;

- HamipHUN TPyOOmpOoBia 00'€eMHMX HACOCIB TOCTIHHO BIJIUICHUA Bif
YCMOKTYBaJIbHOTO BiIMOBIAHUMH MIPUCTPOSIMH;

- o0'eMHMII Hacoc Ma€ 3JaTHICTh CaMOYCMOKTYBaHHsS, TOOTO 3JaTHHIi
CTBOPIOBATH BaKyyM B YCMOKTYBaJIbHIHN TPYyOI;



- 11easIbHA T0/1a4ya HEe 3aJIeKUTh BiJl TUCKY, SIKHI CTBOPIOE HACOC;
- TUCK, CTBOPIOBAHUN HACOCOM, HE 3aJICKUTH BiJl MBUAKOCTI PyXy poOOYOro

OpraHy.
Cepenns mojiaua B CEKyHIy 00'€éMHUX HACOCIB BU3HAYAETHCS IO (POpMyIIi:
Q=7 4
—p, I
60

ne (y — pobGoumii 06’em Hacoca, TOOTO 00’€M PIIUHHM, IO BHUTICHAETHCSA
poOOYMM OpPraHOM 3a OJMH LHUKJ (IOBOPOT Bajla KPUBOIIMIIA B IOPIIHEBUX 1 POTOpA
B POTOPHHUX Hacocax);[l-yucino poOouMx LUKIIB y XBHIMHY; 7],-00'emHuii KKJI

Hacoca.
O6'emunit KKJ]I Hacoca 10piBHIOE BIIHOIICHHIO IMCHOI CepeHbO1 Moayl 10
171ea)IbHOI (TEOPETUYHOT) CepeIHBOI Moaui:

Mow = I[CQT:Q+AQ’

pj p| QT >
‘[ I l vl e AQ — o0'eMH1 BTpaTH B Hacoci
Q>Q Q,<Q l (H)
J:ﬂQ AQ Jlst rimpomotopa Q. = Q - AQ (pwuc.
5.0),
IR N ar
. Toni n. = N M

a 0 g Q

Puc. 5. Cxema 00’eMHUX BTpaT B

. B 00'eMHnx Hacocax 301IbIICHHSM
(I'M): a - Hacoc; 6 - TIgPOMOTOp

KIHETHYHOI €Heprii 3BUYailHO 3HEBaXKAIOTh,
TOMY THUCK Hacoca:

Pz = P2 — Py
ne P,1P; - BIANOBIIHO TUCK HAa BUXOJI 1 BXOJ1 B HAacCOC.

Hamip nacoca:

H =P
A9
Kopucha notyxHicTs Hacoca:
N, =0p,.
[ToTy>xHicTh Hacoca (CTIOKMBaHA)
N =Mw,,

ne M, - MOMEHT Ha Bajly Hacoca; (), - KyToBa IIBHJKICTh Bajla HACOCA.

KK]l nacoca - 1e BiIHOIIEHHS KOPHCHOI MOTYXXHOCTI JI0 TOTY>KHOCTI,
CII0KMBAHOI HACOCOM:



NH — QpH
N Mo,

B 00'eMHuMx Hacocax, SK 1 B JIOIATEBUX, PO3PI3HAIOTH TIAPABIiYHHA 7],

]7:

o0'emuuii 7], i mexauniunmii 77, KKJI.

[Nppasmiunuit KKJ[ BpaxoBye BTpatu eHeprii Ha MOAOJAHHS TiApaBIiIYHUX
OTIOPiB y HACOCI:

n, = P — Py _ P,
pes '
puH puH
J€ Puy - IHOAMKATOPHUU THUCK, CTBOPIOBAaHUW Yy poOOYid Kamepl Hacoca 1
BIINOBITHUN TEOPETUYHOMY HATIOPY.
O06'emuuit KK/I BpaxoBye BTpaty, 3B'A3aH1 3 BUTOKAMH PIAMHH Y€pe3 3a30pH,
1 BUBHAYAETHCS 3AJIEKHICTIO.

Mexaniuanit KK/, 1m0 BpaxoBye BTpaTH Ha TepPTS B ME€XaH13MaxX Hacoca:

 N-AN_ N

mex Uun

N N

ne N - IHAMKATOPHA MOTYKHICT, 110 HAJAETHCA PiIMHI B poOO0Yii KaMepi 1

’7.‘1/1 ex

BIJIMOBIAHA T1IpaBIiuHIi MOTY>KHOCTI B JIONIATEBUX HAcoOcax; N un = QT P,

SKII0 3aJIEKHICTE TTOMHOXHTH 1 po3ALUTH Ha N, 0IepKUMO:

Qpn NuH — pH Q Nu
N Qp, p.Q N

Tobro KKJI Hacoca (3araynbHmii) nopiBHIO€ 100yTKy uyacTtok KK/ -
T1ApaBIIgYHOTO, 00'éMHOTO 1 MexaHI4YHOro. Taka >k 3aJexHICTh 30epiraeTbes 1 I
T1pOJIBUTYHA.

77 = "= nrnonmex’

OO0'emMHI1 T1IPOJBUTYHH MOXYTh KJIAaCHU(PIKyBaTUCA TUMU K MOKA3HUKAMH, 1110
i1 00'eMH1 HAcOCH, aJie 3 ypaxyBaHHSAM BIACTHBOCTEH IXHHOI OOOPOTHOCTI, IMiJ SIKUMU
PO3YyMIETHCSI MPUIIATHICTD TIAPOMAIIMHY JJIs1 pOOOTH SK B PEXKHMMI HAacoca, Tak 1 B
peXKUMI T1IPOMOTODA.

O6'emHa rizpomaninHa, Npu3HaYeHa JJjig poOOTH SIK Y pPEKUMI Hacoca, Tak 1 B
peXHUMI T1IPOMOTOPA, HA3UBAETHCS HACOCOM-MOTOpOM. Bcesika 00'emMHa riapaBiiiuHa
MamuHa (Hacoc i TiIpOMOTOp) NPaIioe Ha IPUHIUII BUTHCHEHHS PituHy. i po6ouwuit
OpraH 3aXOIUIIOE€ B MPUMOMHI MOPOKHUHI MAIIUHU JIEIKUNA 00’ €M PIIUHM, IO MOTIM
MEePEMIIIAETHCS 3 POOOYMM OPraHOM MAIIMHU JI0 HATHITAJbHOI TMOPOXKHUHU, €
piauHA BUTICHAETHCS MMiJT JEIKUM THCKOM 3 POOOYOT0o OpraHy B IF0 TTOPOKHUHY.

[Tpu obepranHi Basa Hacoca 00’ €M KaMep OCTAHHBOTO 3MIHIOETHCS, TPUIOMY
npu poOoYOMy IHUKII el 00’e€M 3MEHIIYeThCS 1 HOro piAMHA, IO 3allOBHIOE,
BUTICHSIETHCSI B HArHITAJIbHY MOPOXXHUHY; JJIs T1APOJBUTYHA 00’€M KaMep (Kamepu)
npu poboyoMy XOJ1 30UIBIIYEThCS 1 piAMHA, 110 HAAIMIUIA JO HBOTO Bij



30BHILIHBOTO JKEpEa, 3alI0BHIOE 111 KAMEPH.

OcHoBHI mapameTpu TifpoaBuryHa potounii 06’em ((; ), BUTpaTa (Q),

nepenan tucky (AP), KpyTammii MOMeHT (MKp), noTyxHicte (N), a Takox

o0'emunii (7] ) 1 mexaniunmi (77, ) KK/
Po6ounii 06’em A71s T1IpOMOTOPIB MOPIITHEBOTO TUITY OY/I€ PIBHITHUCS:
g =FSiZ,
ne F - mmoma nopuxs, M% S - xin TIOPIITHS, M; [ - YUCIIO TIOPIIHIB; Z - YHCIIO
IIUKJTIB 32 OJTUH 000POT.
Hns rigpommminapis: Oy = FS , 1€ S-Xig TmopIIHS TIAPONWJIIHIpA; s

IJJPOMOTOPIB  3BOPOTHO-OOepTanbHOro tuny Oy = FS, ze S-xix mnacrunn,

Tak caMo SIK 1 pOTOPHHMI HAcoC, TIPOMOTOP XapaKTEPU3YETHCS 1]1€aJTbHOIO

BUTPATOIO PIAMHU Yepe3 T1IAPOMOTOP 3a OJAUH 000pOT poTopa:
Qr =Ny,

[lepenaa TUCKYy Ha TiIpOMOTOPI BU3HAYAETHCA PI3HULECIO MK THUCKAMH Ha

BXOJI1 1 Ha BUXO/II:
Ap=p, - P,

KopucHa noTyxHiCTh T1APOMOTOpA JIOPIBHIOE TOOYTKY KPYTSIIIOTO MOMEHTY,

Ha Horo Baly Ha KyTOBY IIBUJIKICTh Baja:

N; =Mow,
[ToTyXHICTb, CITIOKHBaHA T1IPOMOTOPOM,
N = QAp.

Bignomenns N,/N Buznauae 3aranpauii KK][ rimpomoTopa, mo aopiBHIOE
n00yTKy Tpbox yactok KK/, To6To0:

77M — NI'[/ N - 77I’77077Mex.'

[lepenucaBim BUpa3 y BUTIISIL

Ma = 77,77,4pQ

1 3aMIHUBIN @ = 271N, Ofep>KUMO BUpa3 JUIsl MOMEHTY Ha Bajy TiApoMoTopa

M =0.159%.
V cucremi CI

N = QAp[Bm|M = %[HM]

. -1 3
Je (@ - KyToBa IIBUIKICTh, ¢~ Q - BuTpara, Mm’/c; 4[9 - nepenan tucky, Mlla.



IuTaHHa 1JI CAMOKOHTPOJIIO 10 JieKIlii Ne 1.

1. I1{o HA3UBAETHCSI MPUBOJIOM?

2 l1lo Ha3uBa€eThCS 00’ €EMHUM HACOCOM ?

3. Illo Ha3uBaeThCA 00'€MHOIO TiJIponiepeaaucto ?

4 111o Ha3WBaAETHCS T1ApoanapaTypor?

5. Slka eHeprisi BAKOPHUCTOBYETHCS B 00’ €EMHHUX T1IpOTPUBOAAX ?
7. Sxi mepeBaru 1 HeJIOJIIKH T1PONPUBOTY?

8. lllo Ha3uBaeThCA 00’ EMHUM T1POMOTOPOM?

9. 1o Ha3MBAETHCS T1APOIMITIHIPOM?

10. i Bu 3Ha€eTe TiApOIHIT ?
11. latiTe kinacudikaiiro 00’€MHHUX TlIpPOMAIIIHH.



