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Bsenenue

O6BbeMHBIE THAPABIAYECKHES MAIIMHB! UPOKO INPUMEHSIOTCS B pasTHIHBIX
obnacTsx MammHOCTpoeHMs. Hampumep, I'AIpaBIAYECKUe CHIIOBBIC LHIAHIPHL
WCIIONE3YIOTCS B KayeCTBe HCIONHUTENBHBIX MEXAHW3MOB UL OCYMIECTBICHH
BO3BPATHO-TIOCTYIATEHHOTO IBIKCHNS Ha mA(OBATBHEIX CTAHKAX (M3yqaloTCs
B mucLMILIAHe «Matepraibl i TEXHOJIOTHH MAIIMHOCTPOCHIAY); THAPABIHIECKHE
IBUTATENId  BpamarelbHOro  JABIDKCHHA (rugpoMOTOpEI) IPUMEHAIOTCA B
TPAHCMUCCHIX MOOHIIBHBIX MAIIXH (TPaKTopoB, apTOMOOHMIIEH, JOPOIKHBIX MAaIlVH,
KOMOAiHOB, H3y4CHHE KOTOPBIX BEICTICA B crienkypcax). Takum o0pasom,
paccMmarpuBaeMas JHCIOMIUMHA CO3IaCT HeoOxomuMyto ©0a3y ML OCBOCHMA
HOCIIEYIOLIIX TEXHUYECKUX IIPEIMETOB.

KontponsHas pabora CIyXWT UL 3aKpEeTiCHHS 3HAHMH, MMONYy4YEHHEBIX B
pesymbTare HU3yYeHHs TEOPEeTHIecKoro Kypca IO OCHOBaM TMIPaBIMKH M
npuobpeTeHuss HABBIKOB paciera OCHOBHBIX I1apaMeTpOB THIPABIAYECKHAX
nepenad.

B paccmarpuBaeMoil paboTe CTaBHTCA 3a/1a4a BbIOOpa [apaMeTPoB
OCHOBHBIX arperaToB OOBEMHOIO T'HMPABINYECKOr0 IPHUBOJA HA OCHOBAHUH
pacdeTa pexuMOB Hx pabotsl. [IpeanaraioTes /(Ba THIIA IPUBOJOB: OTKPHBITBHIA - C
NBUATATENIEM BO3BPATHO-IIOCTYNIATEIBHOIO IBHXCHNA (BII) u 3aKphITHd - C
THIPOMOTOPOM.

1.00mue cBefeHH.

ITox 06BEMHBIM THIPONPHUBOJOM IOHMMAETCS COBOKYITHOCTH YCTPOUCTB,
[IpefHA3HAYEHHBIX [UIs TPHUBEJICHM] B JIBIDKEHHE MEXaHM3MOB U MamIgH C
noMompo paboueit xuakoctd. K OCHOBHOMY THAPOOOOPYIOBaHMIO OOBEMHOIO
THIPONIPHBOIA OTHOCATCS —THIPOMAIIHHEL (HACOCEI, MOTODBI, TATHHIPEI),
pacrIpe/IeTUTENbHBIE [HIPOAIIapaThl (pacTipeieTUTeNH, KJIANaHbl, PeryiiTOpEl,
NETATENH X CyMMATOPhI TOTOKORB), TPYOOIPOBOIE! M COEIMHUTEIIbHAA apMATypa.
VCTOYHUKOM TMIpABIHIECKOH SHEPIMH IMOTOKA SBIAETCS HACOC. On npeoOpa3syer
10/BeIEHHYIO K HEMY MEXaHH4ECKYIO SHEPTHIO B TH/IPABINICCKYIO.

TeopeTwdeckas: 0fja4a Hacoca OOBEMHOIO THIIA PACCUUTBIBACTCA TIO €10
reOMeTpHUeckol IIOCTOSHHOM BenvduuHe (;, KOTOpas pacCMATpUBACTCH KaK
mojada 3a OJMH 000poT Bala, cM® /06

|

1_03‘ , I/MAH (D

QTH = qy ’ nH

Mapka Hacoca BBIOMpaeTCs M3 KaTajora (cmotpu mpunoxenue I) mo ero
reoMeTPHUIEeCKON ITOCTOSHHOM.
JleficTBATEIILHAS (paxTrueckas) rozaJa Hacoca O, Menbire

TGOpGTH‘IGCKOﬁ n3-3a niepeTequ Maciia BHYTpH Hacoca.
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Qu:QTH‘ﬂon:qH.ﬂH'nou'lo ,JI/MPIH (2)

rie:
Moy - OOBEMHBIA Kod(duuMeHT mone3Horo pedcTsmA (K.ILI) Hacoca,
3Ha4YeHHe KOTOPOTo IPHHHMAETCH MO JaHHBIM €r0 TEXHMYECKOH XapaKTePHCTHKH

(ITpunoxenue 1)
OOBEMHBIH K.I1.JI Hacoca ABIAETCA OJTHOM U3 ABYX COCTaBILIIOMMX €r0

nonHoro K.IL.J] (77,,) J

Ty = Mow “ un (3)

rae:
Nme - MEXAHUYIECKHI KITJ] HACOCA, YUYUTHIBAIOIMUAN ITOTEPH HA TPEHUE.
®opmyna (3) copaBesyiuBa i 1000 THIpOMaIIHB 00BEMHOTO THIIA.

I'mnpaBnudeckyro MOIMHOCTH ITOTOKA )KUIKOCTH B TPyOOIIpOBOIE
PEKOMEHyeTCS PACCUHUTHIBATH 110 (hOPMyIIE:

_P Y
r—"‘gi?, kBt o (4)

rie:
P - ruapocrarndeckoe gasinenne, Mla;

O 4 - pacxox uIKOCTH, JI/MUH
Yrobsl co3mate B Tpybomposose TpebyeMylo TMIpaBIHYecKyI0 MOIIHOCTh
TOTOKA, HyKHO [IOABECTH K Bally HACOCA CIIEYFOITYI0 IPHBOIHYIO MOLIHOCTb:

N:Nr___ApH'QTH
" m, 6127, ©)

rae

4pu = P2 = D1, 1.e. nepenan JaBIICHUS /UL KaHAIOB BEIXOZA (Py) H

BXoja (p1) Hacoca.
B nanpHeHmix pacuérax mpHHIMAaeM:

Ap,=p,—-p,=p,=p,

| YTo0b! CO3MaTh Ha Baly rHAPOMAIHEE TpebyeMyIo IIPHBOHYIO MOIIHOCTE,
HEOOXOIMMO BpAIIaTh BaJ C ONPE/IENEHHBIM KPYTSIIM MOMEHTOM:



™

N
M:9551——,HM (6)
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Vkazanuas GopMya CIpaBe/IiBa Kak [l Hacoca, TaK H I THAPOMOTOPA.
TTpriMeHUTENBHO K HACOCY:

M=9551-p, -2 H-m -
MH
IIpHMEHHTEIHHO K THIPOMOTOPY:

M:9551Apmqmﬂm’H'M (8)

rae:

Ap - TIepenaj 1aBJieHus Ha BXOJIe ¥ BBIXOZie TUIPOMOTODA, MIla;
{ ,, - reomMeTprUeCcKas IIOCTOSHHAL THIPOMOTODA, cm’/06.;

1] 143 - MEXAHIUECKAA K.ILJL.

Ilpepnioxenssle  GOPMyIIHL 1-8 wuCHoOIE3yIOTCA B pacderax [apaMeTpoB
runpoarperaros (Paszen 5). |

2. [IpMHNANHATbHbIE THAPABIHYCCKHE CXeMb] nepeaaY.

2.1 Cxema HeperyJaupyeMoi OTKPHITOl THAPABIHIECKOH Mepeatin ¢
rHAPOABHIaTE M BO3BPaTHO-NOCTYNATEJLHOI0 ABHKEHH
(rAApONAIHHAPOM).

I'mpponepenadya MPUMEHACTCA B TpaKkTopax Mg yTpaBIIcHHA HAaBECHOM
CeNBCKOX03SCTBEHHO MAITMHOK.

[IpyHIAIYaTEHAs THAPABIIecKas CXxeMa Hepefady NoKa3aHa Ha PUCYHKE 1
¢ HCIIONH30BaHHEM CHMBOIUKY [ IpAIOKCHIA 2.

B cocrtaB mepeaaiy BXOAAT CIIEAyIOIHE TH/[paBIMIeCKue ManIuHBL: HACOC 1
(meperynupyeMBIi HepeBepCHBHBIA) U TUIpaBIAIecKdil  AJIHHAP 5
JByXCTOPOHHETO JICHCTBHL. Hacoc mpeobpasyeT MEeXaHWIeCKylo SHEPIHIO,
0IBeIEHHYIO K Baly, B THAPABIHIECKYIO SHEPTHIO HOTOKA HKHIKOCTH.

T HAPOMIIME/D, HONyYas THPABIMIEeCKyio SHEPIHIO moToka, mpeobpasyeT e€ B
MEeXaHW4ecKylo, HOJHHMas IPy3 cunoii Beca G Ha BBICOTY H. Orpabotas,
XHIKOCTh ClEBaeTcsi B ruapobak 2 1epes dunsTp 3. Mexmy HacocoM H
IIMHAPOM YCTaHABIMBACTCA THIPABIAYECKHil  paclpeieNurenb, B COCTaB
KOTOPOTO BXOJISIT: 30JIOTHHK O, riepenyckHod kmaman 10 # MpenoXpaHUTEIHHBIC
knanassl 8 u 11 MakcuManbHOr0 ¥ HOMHHAJIBHOTO pabouero JaBleHui. 30TOTHIK
pMeeT 4YeThIpe IIOJIOKCHHA (JeTHIPEXIO3UIMOHHBIA) M YIpaBieT —TpeMA
FHAPOIMHUSIME OJTHOBPEMEHHO (TpexsmHeiHbI). Kaxoe monoxXeHne 30JIOTHUKA
Ha cXeMe TI0Ka3aHO IPAMOYTONBHAKOM. KaHabl, MpOIy CKaroie XKUIKOCTD 9epe3
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30JIOTHHK, 0003HageHE] CTpEIIKaMH. Io3unun (HOJIO)KBHI/IH) 30JIOTHHKa HMCIOT

" BHHOXHEY OJOHIIRLRIIALOOI-OHLedEE08 WO LB IHAT O ILT
o uhelrodon HoLMdiLO HOWIAdKIrA19doH BWoXO KedooruIraed Ml KeHIIreHIUITHUA] | | "oud




cIeyIoue YCIOBHbIe Ha3BaHMS (ImepeYrcISIOTCA MO HANpaBJICHMIO HA CXEME
CBEpXY BHH3): |

OBEM, HEHTpaIbHOE IIOJIOKEHHE, IPHHYIHTEILHOE OIlyCKaHWe W IUlaBaromee.
['unpaBIAdecKie JTMHAM, KOTOPHIMH YIIPaBIACT 30JIOTHUK HA3bIBAIOTCA: HamopHas
I1, comBras Cin v muHEA Y 1, ynpasisromas HOTOKOM zipoccelts 9.

I'mpapapinydecKkas cxeMa Ha pHCYHKE 1 mokasaHa IIpE HEUTPATEHOM
HOJOJKEHHM 30JIOTHWKA. 1IpM 3TOM HamopHas W CIMBHAsf JIMHAH 30JIOTHHKA
3aKpHITHI, 4 JIMHYS YIPaBIIeH¥s] HAMPABIET HOTOK KHJKOCTH oT Apoccens B 6ak.
JlaBende Ha BXOJE B IPOCCENs DOMBINE, 1M jlaBneHEe Ha BbIXoze w3 Hero. Ilox
melicTBHEM Iepenaja JaBieHUd TIeperyCKHOR KNanaH OTKPHIBAETCH, ¥ OCHOBHOM
[IOTOK XHIKOCTH OT HACOCA Hampasiiercs depes QUIBTp B 6ax. CHI0BOM IAIHH/D
IIpH HEHTPAILHOM IIOJIOMKEHHH 30JI0THAKA 3aHPACTCA, uKcUpys NOJHATHIA IPY3.
30J0THMK B HEHTpaybHOM IOJOXEHAH YACPXKUBAETCH IpU HOMOIIH IIPY>KUH,
JIEMCTBYIOLIMX HA €r0 TOPLEL.

Ilpy TIONOXEHHH 30J0THHKA KIIOXBEM) JKHKOCTE OT Hacoca IOCTylaeT B
GECIITOKOBYIO HOJOCTh IMIMHAPA, H TPY3. HOAHMMACTCAH. Ilpu DONOXKEHHUE
«TIPHHYIUTEIBHOE ONYCKaHHE» TPYy3 (anM  CenpCKOXO3AMCTBEHHAA MaliuHa)
IPIKUMAETCA K OIIope (zarmy6unsetcs). [Ipr IiyapaiomeM MOTOXEHHH 30JIOTHUKA
Ipy3 ONYCKAeTCsA TONBKO TOJ JCHCTBHEM cobcTReHHOro Beca. | MIpaBIHYECKHH
[MITMED He HpensTCTBYeT STOMY, T.K. €ro MOJNOCTH COSUHEHb Kak MeXIy CoOOH,
TaK | CO CIIMBOM B OaK.

Ecnu yaepxuBaTh 30JOTHHK 32 PYKOATKY TPH TTOJIOKEHHUH  (IIOIBEMY,
3aI[ATa, YCTAHABIMBAOMAs JABICHHC HA yPOBHE HOMMHAIBHOTO, OTKJIIOIAeTCs.
JlapneHye TIOAHMMAaeTcss ©  JOCTHTaeT MaKCHMAILHOTO spaverms. 1Ipu
MaKCHMATHLHOM 3HAUeHHH  OTKpPBIBACTCA HpeIOXPaHUTENbHBIH  KIlanaH g,
HAIPABJISIs MOTOK XKUJIKOCTH OT JPOCCeIld Ha cmus. Ha gpoccene ycTaHaBIHBaeTCA
niepenaj naBieHus (KaK A PH HEHTPAIBbHOM HOIOKEHIN 30JI0THHKA), 9T0
IIPHBOIUT K OTKPBITHIO IIEPEITyCKHOIO KiIalana 10.

Ha3zsanne no3uuuii Ha puc. 1

1 — macoc; 2 — ruapobax; 3 — QuiIsTp; 4 — HpeNoXpaHUTENbHbINA KiIanaH ¢buneTpa;
5 — IMIMHAD CHIIOBOH; 6 — rHpopacupenenuTens; 7 — OycTep aBTOBO3BpaTa
30JIOTHHUKA, 8 — IPEJIOXpaHHUTENbHBIN KilaraH; 9 — gpoccenb;10 - TmepenyCKHOH
xnamag;, 11, C, - THAPOIMHAN HATHETaHWA H CIMB4, VYV, — ynpaBmomas
rugpomuaus; G — Bec rpysa; H — BbicOTa mombema Ipysa, Prins Prmax
MHHAMAJILHOE B MaKCHMaJlbHOe JaBICHHUA.

2.2 CxeMa peryaupyemoii 3akpsITol rUApaBIAYecKOol nepeaadn
BpaIATeILHOro IBHKEHHUSI.

I'mapornepenada IpUMEHSIETCS HAa CaMOXOAHBIX CENLCKOXO3IUCTBEHHBIX H
JOPOXKHBIX MAIIAHAX [ IPHBO/IA BEAYIIHX KONEC.

IIpHHIAIAATbHAS THAPABIAIecKas CXeMa Mepe/iain Nokasata Ha pUCYHKe 2
C HCTIOJIB30BaHNeM CHMBOINIOB [TpHnoxeHus 2.

Ilepejiada COCTOMT U3 PETyMPYEMOT0 ¥ PEBEPCHBHOTO 10 NIOTOKY macoca 1
g
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rujpoMoropa 9. Banm Hacoca IOITydaeT MEXaHHJIEeCKYl0 JSHEPruro OT
ABUTaTens BHYTPEHHEro CropaHmd, K Baly rAIpoOMOTOpa 4epe3 TPaHCMHCCHIO
IIPHCOEMHICTCS BeAymee KOoueco caMoxoHoN MammHbL. Hacoc u IrEapoMOTOp
coenMHEHBl TpyOOIpOBOZaMH, IO KOTOPBIM JIBMXKETCA pabodas KHMOKOCT.
MakcuManbHOe JaBJICHHE B TpyOompoBoAax OrpaHUYHBaCTCA
[peOXPaHUTENBHEIMA KIIaaHaMH 6.

PeryimpoBadue IOfiadd HAacoca  OCYINECTBIACTCH IIOBOPOTOM  €TO
HAKITOHHOM 1aif6bl IIpH IOMOILH THAPOLMIHHEPA 2. YrpapnsgeT riApOIHIMHIPOM
BOJWTENh MAIIAHE C IIOMOIIBIO 30JI0THHKA 3 rangpopacupenenutens. [lopada
Hacoca M3MeHseTcsl OT HyJTeBOH [0 MaKCHMAIbHON C M3MEHEHWEM HarpaslICHHIS
nekeHus. IIpH 5TOM CKOPOCTH ABHKEHIA CaMOXOJHOM MAaIMHE H3MEHSIETCH.
Ona MOXET JBHTATHCS BIEPEN U Ha3al. '

st oxyaxeHus pabodei XKUIKOCTH UCIOIB3YCTCA paauaTop 10, XoTOpHKIH
MOAKTIOYEH HA CIMBE B 0ak K MIPEHaXHOH CHCTEME (xaHQIBI IIOKa3aHBI
IyHKTHpHOH JmHHEH). B ApeHaXHYIO CHCTEMY JXHAKOCTH IIOCTYNAeT H[epes
TIEpENYCKHOM 30JI0THEK 8 M mepemuBHON Kianan 7. IIpy mOMOIM 30I0THHKA
KiamaH TOJKTIoYaeTcss TONBKO K TpyOompoBogy C HH3KMM JABJICHHCM. B
JPEHAXHYIO CHCTEMy TakKe CIMBACcTCH JKH/KOCTB, BRITEKAIOMIAd gepe3 3a30pHl
KagarollyX y3JIOB Hacoca ¥ THIPOMOTOpA.

YroGsl COXpaHHMTH IIOCTOSHHOE — KOIMYISCTBO pabouell  KHUIKOCTH,
IUPKYIUpPYIOIIE Mexgry HacoCoM M THIPOMOTODOM, IpUMEHAETCsS CHCTEMa
nommutka. OHa BKIIIOYACT B cebs Hacoc IMOMMUTKH 4 U JBa 0OpaTHBIX KianaHa 5.
JlaBneHne Hacoca OrpaHUIMBACTCS KIANAHOM 12. Hacoc 3a0upaeT XHAKOCTh U3
ruapobaxa gepes ¢punsTp 11 1 moJagT €€ B TOT TpyOOIIPOBOJ, Tie JABJICHAE
OHIDKAETCs BCIIEACTBHE YTEIKH HIKE TOIyCTHMOTO ypOBHH.

Haspanue no3unail Ha puc. 2

1 — paGouwmit Hacoc; 2 — GycTep IIOBOPOTA IIOJILKH; 3 — 30JIOTHHK YIIPaBJICHUSA
oyctepoM; 4 — BCIIOMOIaTeIbHbIH MOAIHTOIHBIA HACOC; 5 — 06paTHEIH KiIanaH; 6 —
TIpe/IOXPAHUTENBHEIN KIanaH; 7 — TiepeMBHOM KiianaH; 8 — meperyCcKHOH
3070THEK; 9 — rrmpomotop; 10 — pammatop; 11 — GUIBTP;

12 — npegoxpaHUTEIbHBIA KIalad Hacoca TIOITHUTKHA.

2.3 CxemMa rupaBJIA9IeCcKOro MAHANYJISITOPA aBTOMOOHJIS

Ha omopHo#l pame, HEIIO[ABHXHO 3aKpeIUIeHHON Ha maccH | aBTOMOOHIS
MA3-6303-40, mapHHpHO YCTAaHOBJIEH Ky30B C TpecC - KaMepou H
MaHHUILY I TOPOM.

3arpy3ka TBepbIX OBITOBBIX OTXOJIOB W3 KOHTEHHEPOB B IIpecc- Kamepy
TPOM3BOAWTCS IPH TOMOINM MaHMIYJIATOpa <epes npuemusiii  Gyaxep. C
OMOIIBI0 MAaHMITYJIATOPa OCYILISCTBIETCS 3aXBaT, IOABEM, ONPOKU/BIBAHIA H
yCTaHOBKA KOHTEHWHEpa Ha MECTO.

Tonkaromas [IATa Opecc - KaMephl YIUIOTHAET MycCop, nepeMemas ero B

KY30B, T/Ie IPOUCXOHUT JIANbHEHIIee PECCOBAHME.
0 .
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[uapocucTeMa obecrieqnBacT PHBOA pabodux OpraHoB ManIdHEL. Cxema
THJpOIHEBMATHIECKAs PHHIHITHAIBHAS CHCTEMEI I10KasaHa Ha puc. 3.

I'mapocucTeMa MalIHHB! COCTOHUT U3 Macnobaka 13 émxoctso 110 mHTpOB,
THAPOMOHT&KHOTO PacTpeeIuTebHOro smmuka, IBYXKacKaJHOIO HIECTEPEHHOTO
gacoca, QHILTPOB, TPyOOIIPOBOXOB M PyKaBOB BBICOKOTO JaBJIEHHS.

I '¥ApOMOHTAXKHBIH pachpeeUTeNbHBA SIUK HMEET MaHelb, Ha KOTOpO#
yCTaHOB/IeHAa OCHOBHAs MHAPOAIIIaparypa.

[ISTHCEKIMOHHBIA  pacupeienuTens 1 ¢ SIEKTPOYNpaBICHUEM
npeqHA3HAYeH JUIA YIpaBieHHs HPHBOIOM pabounx opraHoB MammHbl IIaTh
CeKI{Hif pacIpeNeNIUTeNs COEJMHEHBl MOCIENOBATeIBHO C HAIOpHOM JMHMEH
JBYXKacKa/JHOTO INECTEPEHHOro Hacoca 10. oxgBoa IHAPaBIAYECKOrO Macia K
pacIpeeATENIO OCYIECTBIAETCS OT HAac0ca NPOH3BOMHTENBHOCTRIO 41 n/MuH.
Ilpu 3aKpeITHIX (HEHTpaNbHBIX) IONOXEHHUIX ILIYHXEPOB pacupefieluTeNns B
pabourx NTMHUSX HAPOCHCTEMBI OTCYTCTBYET JaBNICHME M MACIO, JOCTYTIAomIee
OT rUpOHAcoca, UIET Ha CIIUB Yepe3 OJTHOCEKI[VOHHKIH pactpenenuTens 6.

[IaTHCEKIMOHHBIH pacnpeenuTens 1 ympasisier paboTol CIeMyromux
OpraHOB MaIlIWHBI: ‘

THIPOIWIKH,Ipa 15 mopeMa CTpelbl MAHUITY IITOPA;

THAPOIFUTHHPA 16 OIIpOKHUIBIBAHIA KOHTEHHEPA,

rHApoIMHApa 17 3aXBaTHOM IOJIOBKH MaHUITYJIATOPA;

THApOLMIMHIpamMy 18 mopéma 3a/IHel KPBIIKH;

rugporpumEapa 19 moxsemMa  paMKy, OTKPBIBAIOIEH  KPBIMIKY
KOHTEHNHepa,

Ilpu BKIIOYEHHH OXHOM M3 CEKIHH PAaCIIPENCNHUTENS B pabodee 110JI0XKEHHE
JIMHUSA CIIMBa 3aKpHIBaeTcs, Iepebpoc rHApaBIMIeckoro Macua OT THApoHacoca B
Macio0aK TpeKpaimaercs W Macio MO JaBIcHHEM Ha4YHHACT NOCTyNaTh K
COOTBETCTBYIOIIIEMY pabodeMy OpraHy.

C HOMOIIBIO PETyISATOPOB MOTOKA 9 OTPEryIHpOBAHBI CKOPOCTH HOABEMA
CTpeJNB MAaHHITYJIATOPA Y OLPOKH/ABIBAHMS KOHTEHHEpa

OHOCEKITHOHHBIH pacupefielMrellb 6 ¢  2IeKTPOIHEBMOYNPABICHUEM
NpefHA3HAYEH [Jisl YIIPaBIeHHs] HOEMOM U OIyCKaHHEM Ky30BOM MAlIHHBL.

T1OTOK IHAPABIMYECKOr0 Macia Ha OJHOCEKITHOHHEIN pacpeelnnTels 6, B
cB3u ¢ TpebyembiM OGONBIINM PpacxoioM, MOAaETcs OT TIHpoHacoca 10
TIPOM3BOMTENLHOCTEIO 73 JI/MEH Yepe3 YIIPABISIOMUHA KIaNaH 5 H OJTHOBPEMEHHO
Yepes ITHCEKIMOHHEIH paclpenenurels 1 ¢ KOTOPEIM YIOPaBIsIOIMN KianaH 5
COeJIMHEH IIOCIIeOBATENBHO.

Jlns peryaMpoBKH CKOPOCTH OITyCKaHMs Ky30Ba HCIIOJB30BaH PETYIATOP
TOTOKa 7. z
VipapjieHne TOIKAOIEe# IUMTOM IIPecC - KaMephl OCYINECTBIACTCS depes
YOpPAaBILIOIHN Kiamad 5, MOHOOIOK 2 CO BCTPOEHHBIM IIPEIOXpaHWTEIbHBIM
KkinanasoM Ha 210 xr/cMm2, coneHOMAHBIA KiamaH 4 W KiamaH aBTOMaTHYECKOIro
yIIpaBIeHUS 3.
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Hazpande no3unmii Ha puc. 3

1 - pacmpenesmTens; 2 — MOHOOIOK (mmura); 3 — KIanaH aBTOMAaTHIeCKOro
yupaBieHHs1; 4 — KianaH CONEHOMIHBIA, 5 — KpaH pacIpeleluTeNbHEH; 6 —
pacmpeenuTenb; 7 — perylaiTop MOTOKa; 8 — menuTeNh MOTOKA; 9 — pPerymiTop
nortoxa; 10 — rugponacoc ABYXKackaHeit; 11 — OHIBTp HAOpHEIH; 12 — UIBTP
BO3BparHbii; 13 — 6ax 1yt rHAPaBIAIECKOr0 Macna; 14 — ruApoIHIHHAD NoABEMa
Ky30Ba; 15 — THAPOLWIMHIAD [OABEMA ‘crpensr; 16 — THIPOIHMIMHD
OIIPOKHIBIBaHMA KoHTelHepa; 17 — rufpoliIHIp 3axBaTHOTO ycrpoiicTBa; 18 —
THIPOIJIHHAD HOIbEMA 3a/JHEe KpBIIIKH; 19 — rupponmHHIP moabpéMa paMKH;
20 — rUAPOIMIH/AD IIpecca; 22 — PeCHBED; 23 — KJIanaH ITHEBMAaTHIECKHH.

[ToTOK TIHAPABIMYECKOTO Macia OT YIPaBIIOMEro Kianaxa 5 depes
MOHOGJIOK 2 IOCTYITIaeT COJCHOUIHBIN KianaH 4 ¥ MET Ha CIHB Yepe3 MOHOOJIOK
2. |

IIpy mojade HANpsDKEHUs HA KaTyHIKy KiiamaHa 4 rEaPaBIMHYECKOE Macio
yepes KianaH yIpaBieHns 3 MOCTYIAaeT K THAPOLHIHHPAM 20 mpecc-xamepa.

Il perylIMpOBKH CKOpOCTH pa00d9ero Xoja THpOLMIIHHIIPOB 20 ycraHOBIEH
peTyIsTop I0TOKa 7. f

Jlenutens MoToka 8 obecredrBaeT OJUHAKOBBIE MOTOKH IHMPaBIAIECKOro
Macjia B IOPIIHEBLIE MOJIOCTH TAIPOITHHAPOB 20.

TpyGompoBosl ¥ pyKaBa BBICOKOTO IAaBJICHAS I'HAPOCUCTEMBI CIIyXKaT I
mozxBoaa pabodeii XUIKOCTH K pabouuM OpraHaM MaillMHBI, a TaK e JUId CiiiBa
HAPaBIIMUECKOrO Macyia B Maciobax depes QuibTp BO3BPATHBIH 12.

Ha HanopHBIX JIHHHUAX TPYOOIPOBOJIOB ycTaHOBIIEHB! GHUIBTPH Haropusie 11,
CITyXKalide U1 OIACTKH IHIPaBINIeCKOTO Macia.

TakuM 06pazoM, B aBTOMOOHIBHOM T'HAPOMAHHUITYJIATOpPE B OTIHIHE OT

TPaKTOPHOTO THAPOIObeMHHKA UMEIOTCS CIEIyIOIHe 0COOEHHOCTH:
1. VopaBneHHe  30J0THHKAMH  THIPOPACIpeACIHTENed  OCYHIECTBILICTCA
SNEKTPOIHEBMATHIECKOH CHCTEMOH. B
2. ObecnieunBaercsi ABOMHAS (QUIGTpallMs Macjia: Ha CIMBE M B HAOPHBIX
MATHUCTpaJiiX HacocoB. KaxIerd GuIBETp WMeeT 3alUTHHIA KiamaH |
CHTHAJIM34TOp CTENEHH 3aCOPEHHOCTH (MaHOMETD).
. Ha 0CHOBHEBIX rHIPOLIMHAPAX YCTAHOBIEHE! PETYIATOPEI CKOPOCTH IIOTOKOB.
4. B mpuBOje ABYX IMJMHIPOB IPecca YCTaHOBIEH JENHTelb MOTOKA. JTO
JBYXCEKIIMOHHBIH IeCTEPEHHBIN THJIPOMOTOP, ofecrequBarOIMM
HOCTYIUIEHHE B I'MPOIMIMH/IPHL IIpecca OJMHAKOBOI'0 KOIHYECTBA KUIAKOCTH.
Ilpu >ToM oOOecredMBaIOTC] CHHXPOHHOE IBIDKEHHE INTOKOB 000HX
TUIPOLIIMHAPOB BHE 3aBUCHMOCTH OT BIHMSHHSA COINPOTHMBIICHHMS Ha Ka)XbIH
U3 HUX.
5. OCHOBHBIE THAPABIMYECKAE MATHCTPaly HMMEIOT BEIXOABI (OTMEYEHHEIE
KPECTHKOM) JyIsl IIOIKJIFOYEHIs] THarHOCTHIECKOTO 000py IOBaHYs.

W
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3. 3ajaHHe 0 KOHTPOJILHOI paboTe

3ajaHde Ipejaraercs B JByX BapHaHTaX: 1 - rugpaBaMdecKas nepesada
BO3BPaTHO-TIOCTYATENFHOTO  JBIDKEHH, 2. - ruApaBIMdecKas —Iepenada
BpAINATENBHOTO  [BIKEHHS. Homep BapuaHTa BHIOMpaeTcs  CTYACHTOM
CaMOCTOSTENHHO IO Tpemocieaseil madpe CBOETO mmudpa (HoMepa 3a4E€THOH
xamwkkn). CTymeHTBI, y KOTOPBIX IIPSITIOCICHAA mabhpa mmppa UETHAL
(0,2,4.11.7.11), BBIIOJTHSIOT BAPHAHT - 1,
geuérHasn(1,3,5.1.7.1T) ~-BapHaHT 2. :

Bce pacueTl BBIIONHAIOTCA B GIMHMIAX H3MEPCHHA CHCTCMEI CHu
([Tpunoxenue 3).

3.1 Bapnanr 1

Ilis OTKpBITOE THAPOOOBEMHOM Iepefadd C [BHUraTeleM BOSBPATHO-
IOCTYIIaTeNBHOTO JIBYDKCHHsS HA OCHOBAHMM MCXOJHBIX JIAHHBIX pacCIHUTaTh
IapaMeTphbl OCHOBHBIX I'M/IPOArperaTos H M0 KaTajlory (ITpunoxenne 1) BEOpath
THI ¥ MapKy HAcoca, THAPaBIHIecKOro UIMHAPA U pacripeienuTeNs, ONpeNeItTh
EMKOCTB TH[pobaKa i BHyTPEHHME THaMETPbl COCANHNTENLHbIX TpyOOIPOBOJIOB.

Tlepenaua TpenHa3sHadeHa [l MOABEMA M ONyCKAHHA IPy3a. Yucnosble
3H@YeHHs HCXONHBX HApaMeTpOB BHIOMpAIOTCS M3 TabIMIET 1 B COOTBETCTBHH C

pocnenHei mubpoi mudpa.

Hcxoanbie JaHHBIE
Tabauna 1.

Tlocnenuss
umppa {
magpa | () 1 2 3 4 5 6 7 8 9
3anaHHbie

napaMeTpsl

Cuna Beca rpysa 10 10 10 | 20 20 20 20 | 30 | 30 | 30

G.xH,
B"‘“"Tg’“h‘f“’é“a 251250250 20] 20|20 |20]|15|15] 15
Bpemtngméma 2 4 6 2 4 6 8 2 4 6

IHocTOSSHHBIE BEJIHYHHbI:

1. HoMuHAIBHOE NaBleHue, Co3/aBaeMoe HacocoM Py, = 14 Mila,
2. Xop mrToka MOpIIHSA CHIOBOTO MIIMHIPA L., =200mm

3. UacroTa BpaleHHs Bana Hacoca #, - 1200 o6/MuH

4. Ckopoctu pabodei XKHIKOCTH B tpybonposonax V., M/c:
Ha Bxoje B Hacoc - 0.3...0.5;
OT Hacoca K THAPaBIMIECKOMY paclpeiedTento U Ha CJIUB - 0.5...0.7;

14



_ K cuooMy mumaspy - 0.7...

1.0

3.2 Bapnanr 2.

T 3aKpHITOH peryiupyeMol Nepefadd BpamlaTelbHOro JBINCHAT B
COOTBETCTBHM C UHCJOBBIMH 3HAYEHMSIMH MCXOIHBIX JIAaHHBIX paccIuTaTh

N IIapaMeTphl Hacoca U TMAPOMOTOPA, BEIOPATh 10 KaTajiory (IIpunoxxenue 1) THI U

MapKy THIPOMAIIMHEL, IIOCTPOHTH CKOPOCTHYIO' XapaKTEPHCTAKY MHIPOMOTOPA.

- Tlepesiada mpejHasHadeHa AL NPHBOJA BETymHX KONEC CaMOXONHOH
MaIlHuHBEBI.

- Hcxoanbie JaHHbIC

( Tabauna 2.

TTocnemuss

| mbpa

= mudpa 0111213 | 4 5 6 7 8 9

‘ 3apadnnie

R HapaMeTpsl

MaxkcumansHas 4yacToTa

PPAMEHIA BATE FWAPOMOTOPE 1500[500{500| 500 |1500{1500(1500{1500| 2500 | 2500
- nmm ,00 [ Mumn
] Kpyrsmui
_ e |400|600/800{1000| 100 | 200300 | 400 | 150 | 250
TrHAPOMOTOpPA > [1+M |
Tun runpomortopa [TnaseTapHEIH IllecTepenHsrit ﬁ;ﬁ;ﬁ;
C :
X IHocTosiHABIE BEJIHYHHBI:
j 1. HomuuanmsHOE I[ﬂBJICHI/IC, co3/1aBaeMoe HacoCOM Pn=20 Mlla.
\» 2. Kosdhdunpent nonesnoro JeHcTBU I'HAPOMANIMHEI HE 3aBUCUT OT pacxona

paboueii xuaKocTH ¥ BeIOHpaeTcs o Tabm. 2 Ipunoxenwns 1.

1

4. Pexomenaanua K 0)OpPMIIEHHIO KOHTPOJIbHOH paGoTbi

KontponsHas paboTa BBIIONHAETCS BBHJE pPacdeTHO-IIOACHUTEIHHON

3aIIMCKH Ha [NIaJKHX JIHCTaX CTaHAapTHoro ¢popmarta (297x210).

Ha TATYIBHOM JIMCTE€ YKa3bIBACTCsA Ha3BaHHUC y‘ICGHOI‘O 3aBCACHUA,

bakymsTeTra, Kadenpel H IACIHUILIHHEL

,Z[anee NHImeTcs HOMEpP BapHaHTa,

_ bammmus ucronHuTeNs (CTyAeHTa) W INpENoAaBaTeNsi, KOTOPHIA IPOBEPSET H
npuHuMaeT paboty. PagoM ¢ hammmed cTyneHTa ykassBaeTcs ero mugp (Homep
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3aueTHOM KHikKH). Ha THTYIBHOM JIHCTE IpenofaBaTeslb NpOCTaBIACT OLCHKY 110
pe3yJbTaTaM 3alEThl KOHTPOIBHOK paboTEL.

I'padudeckass 4acTb pabOTEl COCTOHT M3 NPWHIUITHATBHON  CXEMBI
THIPABINIECKOH CHCTEMBI H rpadhuka peryiMpoBKd (BapHaHT 2). Cxema
BEITOMHsIETC B cootBeTcTBAM ¢ Tpebosamwsvu I'OCT 17752-81 m T'OCT 2.721-
74.

ITprMepEI IOCTPOEHHUS TH[POCXEM noxasansl Ha pucyske 1 1 2. K geprexy
THIPABIAYECKOM  CXeMBl  IPHKIAIBIBACTCA cnenuduKkanysi — BRIOpaHHON
anmaparypsl, B KOTOpo# yKa3sBaeTcs Ha3BaHME M MapKa alapara.

Bce pacyéTsl NOJDKHB BBHITONHATECS B CHCTEME CU. Kaxpgas pacdeTHas
dopMyna IepBOHAYAILHO  INPHBOAWTCA B OyKBEHHOM  BBIDOXKEHHH C
pacmm(pOBKO CHMBOJOB M YKA3BIBAHMEM €[MHMIl HM3MEPEHUA. 3atem
BEITIONTHSETCS. YHCIOBOM pacdeT M IPEACTABILIIOTCA €ro pe3yibTaThl. PesynbraTs
OXHOTHITHEIX PACYETOB MOT'YT OBITH CBEJICHEI B TabuITy.

KonTtponsHas paboTa HOJDKHA COEpXKaTh 3aKIIOYEHHE, B KOTOPOM CTYIIEHT
CaMOCTOSTENTFHO 000CHOBBIBAET PE3YNIbTAT CBOMX PaCYCTOB.

B  KkOHUE pACYETHO-MOACHUTENBHOM  3alMCKM  Ja€Tcd  MepedeHb
JMTEPaTyPHBIX HCTOYHHKOB, HCIIOIB30BAaHHBIX TIPH BBITOIHEHAN paboTEHL.

5. Ioc/1e10BATEIbHOCTH BHINOJIHEHHs PACIETOB IS BbIOOpa
CHApPOArperaTos.
5.1 Bapunanr 1: pac4éT TeXHHIECKHX IAPaMEeTPOB H BHIGOP arperaToB s
rHponepeadn BO3BPATHO-NOCTYNIATE/ILHOIO
JABHKEHHSI.

HepBOHa‘IaJH:HO paCC‘II’ITHBaCTC}I JuaMeTp IMOPIHHA CHIOBOTO naIeapa du

u 1o xaranory (IIpunoxenwe 1) BeOupaerca ero Mapka. Bemrguaa du
HOJydaeTcs M3 ypaBHEHWs PABEHCTBA CHI, NPHIIOKEHHBIX K INTOKY CO CTOPOHBL
rpy3a u nopmss (puc.1.):

, 2
i d,
G-—=7 7P H;
Tp
. _H 5
roe i p = —— - KHHEMaTH4YeCKOo¢e nepeaaToaInoc Iuciio PBHIYXHOHU CHCTEMBL,
u

p = p,,.J1a- napnenue B GeciITOKOBOR ONOCTH LATMH/PA IPHHAMAEMOE PABHEIM
HOMHHAJIFHOMY JaBIIEHHAIO HACOCA.

Hp = 0.75 - ko3 rIHeHT HONe3HOr0 JEUCTBHS PHIIKHOM CHCTEMBL.
CrnenoBaTtelbHO:

-H
4, =2 | — M ©
ﬂ'pu'Lw'np
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Bri6rpaeTcsl IEIMHAD, AUaMETP KOTOPOTO paBeH MIIM HECKOIBKO Oonpmie
pacueTHoro. B criemuémkaro k cxeme 3aiChBaeTCs ero MapKa (manpumep, LIC-
75).

Iocne BoiGopa CHIOBOTO IMMIMHAPA PAacCIMTHIBAIOTCA MApaMETPHI

Hacoca.
PexoMeH/IyeTcsl MCIIOIB30BATh mecTepeHHBIN HacoC.
IpuBO/iHAs MOIMHOCTE Ha Bally —Hacoca N, pacCUHMTEIBAETCS 110 BEHIMHE

MOIIHOCTH, 3aTpayrBaecMoil Ha IOABEM IPy3a.

NH=G'—§I—'T72,KBT (10)

.

rje:

flx = 0.6 — OpHEHTHPOBOYHOE IONHOE 3HAYEHHEe K.ILJ THIPaBIHIECKON
nepeiadd U pHHaKHON CHCTEMBL.

BareM ®3 ¢GopMyasl (5) BBIBOIMTCS BBIPAXECHHE W PaCCUUTHIBACTCA
THApaBIAIecKas MOMIFHOCTh MOTOKa N,, a u3 hopmyn (4),(2),(1), COOTBETCTBEHHO,
dakTHueckas Iofada Hacoca Q,, ero Teopermdeckas TOjAYa Opy ®

reoMeTpHyecKas IOCTOAHHAS (.

Ilo BenwumHE (J, W3 Karajora BHIOMpaeTCs Mapka Hacoca (bmokaiiinee
Gonbiliee 3HAUCHHME) M 3aHOCHTHCS B CIENM(MHKAIUIO K THIPOCXEME (mampuMmep,
HIII-32-2) ,

PacipesienuTens BHIOApPAETCs OO IPOIMYCKHOH CIIOCOOHOCTH Qp: BEJIAIIHA
Qp JOIDKHA OBITH paBHA WM GOJIBIIIE TEOPETHIECKOM MoJady Hacoca Omn

Yro6bl 0OECHedMTh MOCTATOUHEBNA 3amac paboueil xmakoctH U e€
OXJIKIEHHE, EMKOCTD THIPABIMYECcKOro Oaka JomkHa cocTaBists 50... 70% ot
TEOPETHIECKOH o1ady Hacoca.

Huaamerp TpyOOIpOBOAOB dmp paccuMThIBaeTCS IO  (PAKTHYECKOH

mojage Hacoca M PEKOMEHIyEMOH ckopocTH paboueil KHIKOCTH V:,,c B
TpybonpoBoae

Oy
dp=2-
TP ﬂ"V H M> (11)

x

rae V. — ckopocTh pabode xHAKOCTH, M/C.

5.2 BapuanT 2: pac4éT TEXHHUECKAX NAPaMETPOB, BHIOOP THAPOMANIHH H
NOoCTpoeHHe rpaduka peryTHpoBaHHA AJS IHApoNepeNadH BpamaTe/ibHOro
ABHKCHHS.

U3z dopmynsr (8) wu3BIEKaeTCd M PACCUMTHIBACTCS I'€OMETpHYICCKast
IOCTOSHHAA TI'MOPOMOTOPAa (y. UMCICHHOEC 3HA4YeHHWE MEeXaHW4eCKOro KIIf

17



BEIOMpaeTcs W3 TaGNMIE! 2 IPHIOKEHHS B COOTBETCTBHH C 3aJaHHLIM THIIOM
ragpoMotopa . Ilepenan napnenus Apy = Pa - Io BemuumHe qy U3 TabmHub! 1
BEIOHpaeTCca Mapka Hacoca (1o GmwxaiIneMy GOJBIIOMY 3HAYEHHUIO) U 3aHOCUTCS
B CIEIM(HKAIMIO K THIPOCXeMe (HanpuMep, MIIA-90).

Jiis  BeIOpaHHOTO THMIpPOMOTOpa TIO dopmyne (8) PacCUUTHIBACTCS
dakTIdecKkoe 3HadeHHe KPYTSAIMIEro MOMEHTa Mwm(d).

KpyTslpii MOMEHT THAPOMOTOpa NPH 3a[laHHOM 3HAICHHH Apy HE 3aBHCHT
OT 9aCTOTHI BPAIICHMUs €0 BaJia. o

13 ¢opmynsl (6) M3BIEKAETCS W PACCIMTHIBACTCA MOIMHOCTD Ny Ha Baiy
TEAPOMOTOpa NPH Pa3IMYHOM 3HAYEHHH €T0 YacTOTHl BpamleHHA. TToCKONBKY

3aBHCHMOCTD JIMHEHHas, JOCTATOYHO PAacCYATaTh MOITHOCTH IIPH n, = 0 )’

n =~n
M M(max) *

3aBHCHMOCTB KpPYTSIEr0 MOMEHTa H MOIIHOCTH Ha Bally TMAPOMOTOpA OT

4aCTOTHI BPAINEHHs HAa3kIBAETCS CKOPOCTHOH XapaKkTepHCTHKOH THAPOMOTOpa 1
Tpe/icTaBisieT cobol rpaduK peryIupoBaHus TAApONepe/iaTn (puc.4).

MM
MM’ NMS / -
H'M kBT / . /
/ '
600 + 100 ' Ve t

450+ 75

I
|
|
:
|
:

300+ 50 AN ,
/ \Nu !

!

!

|

|

|

1501 25 /

L~

0 250 500 750 1000 1250 1500 N o6/Mun
, M

Prc.4 CxopocTHasi XapaKTePHCTHKA IJIaHETAPHOr0 rHAPOMOTOPa

I'P-®-320

Monmocts N,, Ha Baly TIHAPOMOTOpa pACCUMTEIBAETCA  Hepes
THpaBIMYECKHe TTapaMeTphl JIOTOKA XUKOCTH:

NM ZApM -gQ—lM—z-nM, kBT Ql>
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rie:

Hp - TIOMHBIA K.ILJ. THAPOMOTOPR.
U3 copmymsl (12) usBiekaeM H paccuUThIBaEM IIPH MaKCHMAJTbHOH

MOIIIHOCTH Pacxoj Q My FCHJIKOCTH HEPES THIPOMOTOP.
Pacxon XuKocTH depe3 TMAPOMOTOp PaBeH (haKTHIECKOH MaKCHMATbHOA
nomaze (,  Hacoca. CiiejoBaTenbHo, HMCHOMB3ys  GopMyIy 2, MOXHO

OIIpEACTIUTD HapbopnIee 3HAYCHUE TCOpCTH‘ICCKOfI nmogain q H e gacoca. Ilo

pemmaune 95 e BPIOHPAETCA perynmpyeMbiii Hacoc (ITpunoxenue 1).

Ecmu smagemme 7y o » TIOMYHSEHHOE B Pe3yJILTATe pacuéra, Oorbime

MaKCHUMaJIBbHOT'O TaOJIMIHOTO 3HaYyEHUdA, , MOXHO HaCOCHYIO yCTaHOBKY

KOMILTEKTOBATh W3 HECKOIBKUX HAaCOCOB.
Ipunoxenne 1

TapaMeTpbl FHAPABIHIECKAX MAIIHH 1 raapoannaparypel.

Tabmuma 1

PeKOMeHﬂyeTCH reomMeTpHieCKHX NOCTOAHHBIX (y ¥ (y AJAS rﬂnpannuqecxnx

MallHH
Ty ruipOMarTuHbL
WcnonseHne Hacoc on’ /06 TumpomMoTop § oM’ /06
IllecTepernoe '
(HIIIT » TMITD) 6,10,32,46,50,67,100,250 32,46,50,100

T64.82,102,126,160,203,

Ilnaserapaoe (M u I[TIP-®) | -———=————=
250,320,630

AKCHATEHO—-IIOPIDHEBOE
(HITA 1 MIIA) 12,28,55,90,107,112425 12,28,56,90,112,224
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Tabmuia 2

PexoMenayemMbie napamMeTphbl THApoanaaparypel.

[TapameTpsl
T'uppoanmaparypa B J— HomuaanbsHEas [IpEMep MapKEPOBKH
HYTP BeHUIHHA IIPOTOKA,
AEaMeTp, MM J/MHH
.| 40,50,75,80,90,
Lumaezp OPIHEBOH | ) 155 140,180 [c-90
50,75,80,90,100
P b 2 2 2 2 _
acrpeNeNHaTeNH 150,500 P-150
_TpySonponor 10,12,16,20 T-16
HICOKOTO MaBJICHHA
Tabmumna 3

KoadpuumenT M0J1e3H0r0 AeHCTBHS IH(POMAIAH

T Kot dummenT noJIe3H0ro AHCTBHAL
Al
rHAPOMAIIAHEI HCIOTHEHHE MexaHH9eCKHH
Tonusni /3 O6béMaId # 7
M
HIIO 0.82...0,85 0.9...0.94 PaccumTath
Hacoc
HITA 0.89 0% 0.93
Miil 0.75...0.78 Paccuurath 0.8...0.85
™M 0.8...0.83 Paccautarh 0.91...0.94
['agpomoTop ,
I'TIP-® 0.85 0.95 0.89
MIIA 0.98 0.92
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ITpunoxenue 2
Tabmuna 4

YcioBuble rpadHauecKne 0603HaYEHHS DIEMEHTOB THAPABIHIECKOT0
NpUBOAA

HaumenoBanus O6o03uaueHue

I. I'mppasnugeckre MalAHbL.

1. Hacocer:

a) C OCTOSIHHBIM HallpaBIeHHEM
ITOTOKa ¥ HEperyJIHpyeMOoi I101a9u

6) ¢ peBepCHBIM ITOTOKOM U
perynupyeMoi moaadei

2. I'mapoMoTOpHI:

0) ¢ peBepCHBHBIM IIOTOKOM

a) C TOCTOAHHBIM HaIIpaBJIICHUEM
IIOTOKA

3. Ilmmmaaps: !

C OTHOCTOPOHH¥M INTOKOM

0) OMHOCTOPOHHETO NEHCTBHUS C
IPYXHHHBIM BO3BpaToM (Oycrep)

a) CHIOBO} JBYXCTOPOHHETO JNEHCTBHSA T } T:

4. Akxkymy:1sTOp

THAPaBIMYECKUI TPy KUHHBIA 6/\/* )—'
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IMponomkenue TabmMIb! 4

II. Anmapatypa pacnpeenurenbHas U
peryaupyromas.

1. Pacnipenienures.

a) 4eTHIPEXTTMHEHHBIH
IBYXIIO3UIMOHHEIH (4/2) MUCKPETHHIA €
yIIpaBJICHHUEM OT PYKOATKH C
(bHuKCaTOPOM.

6) 4eThIpEXTTMHEUHBIHA
TPEXTIO3UIIMOHHEIH (4/3) HENPEPHIBHOTO
IEUCTBUA C NIEKTPOMaArHUTHBIM
yTIpaBJICHUEM.

2. Kimanagsr:

a) IpeOXPaHUTEIbHEIA HOPMAIBHO
3aKPBITEIA NPSIMOT0 NeHCTBAL (D<Pmax)

6) ruapomuddepeHIHATLHBIA
HOPMAJIBHO 32KpBITHIN

(p] - pZ S Apmax)

B) 06paTHBIN

3. PeryssTOpEl OTOKA

a) IPOCCENb HEPETYIIHPYeMbIH (FKUKIEDP)

0) Ipoccens peryIupyeMblil

TR
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B) OrpaHAIHUTEh CKOPOCTH ITOTOKA

N~ e I
)
T) IeMUTeNb TOTOKA ‘ ——| A;; :
JI— S
i gl ™ .
- 1) CyMMarop IIOTOKa ___::__;:_:l—

III. Anmapartypa BcrioMorarenbHas

. a) GUILTP

0) oxJaauTens KUAKOCTH IPH IIOMOIIH

B) MaHOMETP

I') pacxooMep

A<
- BO3Iyxa (panuaTop) : N I /
¢

ITpunoxenue 3

Eannanb H3MepeHHsI BEJIHYHH, HCIIOJb3YEMBIX B THAPABJIHYECCKHX pacieTax.

| Cuia:
C H=le 12 o1 o L e - 01020
c c 9,81
Icec =1Ire-9,8175 = 9,817 =981H

C C
1xkH =10°H =102xzc
. Imc =10%kz2c =9810H = 981xH



JaBienne:

1£2=1Ha
M
1MII4A =10%ITa

Kec

1-= =16ap = 9,81-10" [la = 0,098 Mna
M
1MITa=102""
CM

1
1 M BogsgHOTO cronba = — Mlla

981
1MITa=9,81M BOA. CT.

O0BbeM KHIAKOCTH:

IM=10%em=10%1
11=1000cM’

IToaaua >KHAKOCTH:

3

1M —60.103 "
C MUH
7 1

mun 60-10° ¢
Pabora, Tensiora:
1/owe=1H - 1m=1H - m

Wk =10>H - m
Ixan =419 /[oc

24



MomuocTs:

1Bm =1—’Z—Z-9£

(64
1xBm = 10> Bm

Kec-M

Ine=75—=7355Bm
c

1xkBm =136u.c.

¥Yroa noBopora:

1 paduan = 326—0 = 57,32padyca
7T
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