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[Ipumep BBITIOTHEHUS KOHTPOJIBLHOU pabOThI

Ha TeMy «PacueTr 00beMHOr0 THAPOIIPHUBOIAY

COJIEP)KAHUE

CTp

BBEJEHUE ...

1 Ocuosusie TEOPETUUECKHE MOHATUS U ONpeIeeHUs] (CTYAEHT JIOJIKEH POYNTATh)

2  Ilpumep pacyetHO# YacTu (BBIMOJHUTH PACYCT B TETPAIN JJIsl KOHTPOJIBHBIX )

3AKJIFOUYEHUE (110 BBIMOJIHEHHOMY PAac4€Ty CeIaTh BHIBOIBI)
CIIMCOK UCTIOJIb30OBAHHBIX UICTOYHHUKOB .......................

BBEJIEHUE

Cunogvim 2uopasIu4eckum npusoOOoM Ha3bIBAETCS COBOKYNHOCTb THpaB-
JMYECKUX MAIINH, MEXaHU3MOB M YCTPOWCTB, MEPENaoNuX C MOMOIIBIO KUAKO-
CTH OCHOBHYIO YaCTh MEXaHUYECKOW SHEPTUHU OT €€ MUCTOUYHUKA K MOTPEOUTEINIO C
LEJbIO 3aIUThl HCTOYHUKA 3TOM 3HEPTUU OT NEPErpy30K, a TAaKKe C LEIbI0 Pery-
JUPOBAHUS YCUJIMM, MOMEHTOB M CKOPOCTEH JIBH)KEHUSI CHJIOBBIX 3JIEMEHTOB I'MJI-
pOIPUBO/Ia, MEPEAOIINX TOTPEOUTENIO YKa3aHHYIO SHEPTHIO.

Cunogvimu snemenmamu 2uOponpu600a Ha3bIBAIOT AJIEMEHTHI THAPOMAIINH
¥ MEXaHU3MOB, KOTOpPbIE€ BOCHPHHHUMAIOT HJIM CO3/1al0T OCHOBHBIE YCHUJIUSI WJIH
MOMEHTBI C TOMOILIBIO JKUJIKOCTH. ODTUMH 3JIEMEHTaMU MOTYT OBITh JIONACTH,
TOPIITHH, TUTYHXKEPHbI, 3yObsl IIeCTEPEH, TUTACTUHBI, BUHTHI U T.II.

Boixoonvim 36eHom CUIIOBBIX 3JIEMEHTOB HA3bIBAIOT CHIJIOBBIE 3JIEMEHTHI, C
MIOMOIIBIO KOTOPBIX SHEPTHUsl HEMOCPEIACTBEHHO nepemaérces moTpedutento. B oc-
HOBHOM, 3TO CHJIOBBIE BaJlbl TUAPOTYPOMH W THUIAPOMOTOPOB, a TAK)KE CHIIOBHIC
IITOKU THIPOLUINHIPOB.

['mapaBiauueckuil CUIOBOM TPHUBOA PA3NEISIOT HA 2UOPOOUHAMUYECKUU
npuBoA (ruaApoMy(dThl U TUAPOTPAHC(HOPMATOPHI) U HA 0OBEMHbIN CUITOBOM THI-
paBiIMUYecKUid MPUBOJ (MOPLIHEBBIC, LIECTEPEHHbIC, BUHTOBBIC, MJIACTUHYATHIE U
T.I. TUAPOHACOCHI U TUPOMOTOPHI, UM TUAPOABUTATEIN, PAOOTAIOIINE COBMECT-
HO).

[IpumeHeHre pa3aNyYHbIX BHUJIOB THAPONPHUBOAA OOYCIOBIEHO TEM, YTO
HauboJiee MHUPOKO UCTOIb3yeMble B HACTOSIIEE BPeMs UCTOYHUKU MEXaHUYECKON
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sHeprum — snekrpoasurarenu (J/]), a Takxke ABUraTeNM BHYTPEHHErO CrOpaHUs
(IBC), mo cBoMM CBOMCTBaM HYXIAIOTCS B HAJCKHOM 3alllUTE OT IMEPErpy3okK.
Hamnpumep, acCHHXpOHHBIE 3JEKTPOJIBUTATEIH JAOMYCKAIOT EpEerpy3Ku He Oomee 2—
4, a naBUTATEIM BHYTpPEHHEro cropanus He Oojee 4—6 [1]. Eciu atu nurarenu
OCTaHaBJIMBAIOTCS MOJI HATPY3KOW, TO OHU BBIXOJAT U3 CTPOS.

Kpome storo, ykasaHHble IBUTATEIU YCTOMYHMBO M SKOHOMHYHO PabOTaIOT
TOJIBKO TIPU PAaCUETHBIX 000OpPOTaxX CHIIOBOTO Baya (pacuemuviMu napamempamu
MalluHbl HAa3bIBAIOT MapaMETPbl, COOTBETCTBYIOIINE MAKCHUMAJIbHBIM 3HAYECHHSIM
KII[, oTi mapaMeTpbl yKa3bIBalOTCS B Macmopte MammHbl). [loTpedburenn mexa-
HUYECKOM DJHEpPruu, HalpuMep, Kojieca aBTOMOOWIS WM JOPOKHOIO KaTka,
Ha000pOT, pabOTAIOT HAa Pa3HBIX 000POTAX, KOTOPHIC B PA3TUYHBIX YCIOBHUSIX JKC-
IUTyaTauuy (B 3aBUCUMOCTH OT Harpy3Ku U PeKMMOB pa0dOThI) TOJKHBI MEHATHCS B
IIMPOKOM JIMala3oHe, BKJIKOYAas W Majible O0OpOThl, Ha KOTOPBIX, HalpHUMeEp,
nopiHeBoi JIBC rioxHerT, a 3JIeKTpoABUTaTeNb pab0TaeT HEYCTOMYHUBO.

C uenplo 3alMThl YKa3aHHBIX JBUraTeNIed OT MEPErpy30K U U3MEHEHHUS WU
pEeryJIupoBaHus TepeaBaeMbIX OT JIBUTATeIsl K MOTPEOUTENI0 MOMEHTOB (yCH-
JUi), MEX]Ty IBUTATENIEM U MOTPEOUTENEM €ro SHEPrur yCTaHABIMBAIOT YCTPOM-
CTBO (arperar), KOTOPbIi Ha3bIBACTCS CUJIOBBIM IIPUBOJIOM.

OCHOBHYIO YacThb CHJIOBOTO IPHUBOJA, B KOTOPOM MPOHUCXOJIUT Npeodpaszo-
BaHHE MEXAHWYECKON 3HEPruM, HA3bIBAIOT CUIIOBOM nepenadeid. CUIoBOW MPUBOA
(cuiioBYy1O mepenavy), B 3aBUCUMOCTH OT MPUHUUIIOB €ro padOThl, pa3AeisioT Ha
MEXaHU4eCKUi (peMEHHasl, LeNHas, KapJaHHas, (PUKUMOHHAsS, IIECTEpEHHas U
T.I. IEPEAAUH), JJICKTPUUECKHUM, THIPABIUUECKUN U MTHEBMAaTUYECKUI. 3/1eCh pac-
CMaTPHUBAETCS TOJIbKO 00bEMHBIN CUIIOBOM THIpaBINYECKUN TPUBO/I.

OOBEMHBINM CUIIOBOM TUAPABIMYECKUN MPUBOJA siBsieTcs Hanbonee 3¢ dex-
TUBHBIM M IIHPOKO HCIOJIB3YEMBbIM BUJOM CHJIOBOIO MPHUBOJA. DTO OOBICHSAETCA
PSIOM €ro IPEeUMYILECTB, KOTOPBIE ONPEEIISAIOTCS TEM, YTO PAOOUNM TEJIOM 3TOTO
BHUJIa TIPUBOJA SIBJISIETCA KUIKOCTh, & UMEHHO — TEXHMYECKOE Maciyo. braronaps
OCHOBHBIM CBOMCTBAaM KHUJIKOCTH — TEKYYECTHU M MPAKTUYECKOW HECKUMAEMOCTHU
(pu cxaTum paboydast )KUIKOCTh 00bEMHOTO TUIPONPUBOAA CKUMAETCS IPUMEPHO
B BOCEMb pa3 JIerde, 4YeM CBUHEI), KUAKOCTU CIIOCOOHBI MEPEHOCUTh NPU JIBUXKE-
HUU SHEPTUI0, KOJIMYECTBO JABUKEHUS U MOMEHT KOJMYecTBa ABmxkeHud. [Ipu atom
OHHU CIOCOOHBI MPAKTHUECKU 0€3 M3MEHEHUs NepeaBaTh JaBJIEHUE BO BCE TOUKH
3aHITOrO0 UMM 3aMKHYTOro 00bEMa. ITO 3amMedaTeslbHOEe CBOMCTBO JKUJIKOCTH, OT-
kpbeiToe b. Ilackanem, MojgokeHO B OCHOBY MPUHIMUIIOB PabOThl MHOTMX 3JIEMEH-
TOB, MEXAaHU3MOB M arperaroB 0ObEMHOIO THIIPONPUBOJA, B T.4. — THJIpaBInye-
CKHX IPECCOB, TUAPOJIOMKPATOB, THIPOYCHIUTENIEH, CIECIAIINX MEXaHU3MOB U T.II.

brnarogapst ’TuM CBOMCTBAM KUAKOCTH OOBEMHBIA THIPOTPUBOJ CIIOCOOCH
co37aBaTh JItOObIE YCUJIUS, BEJIMYMHBI KOTOPBIX OIPAaHUYUBAIOTCS TOJBKO MPOYHO-
CTBIO HanboJiee HAMPSKEHHBIX y3JI0B KOHCTPYKIIUMA MTPUBOJIA.
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Hanpumep, MolHbie COBpEMEHHbIE THAPABINYECKUE TPECChl pU padboyem
napiennu 700 krc/cm? co3naroT yeunusi, npepsimaroiue 50000 TOHH-CHITHL.

brnaronapss UMEHHO 3THM CBOWCTBAM HUIKOCTH OOBEMHBIA THAPOTPUBO/L
o0JasaeT TOJIbKO €My OJJHOMY MPHUCYIIUM 3aMeyaTeIbHbIM CBOMCTBOM — CIIOCO0-
HOCTBIO HEOTPAHWYEHHO YBEIMYMBATH YIPABISIONIME YyCUJIMS orepaTopa (IpHH-
UM ruapoycuwieHus). Ha sTom mnpuHIuMIe OCHOBaHa paboTa THAPABIMYECKUX
YCUJIUTENEH, CIEASAIINX CUCTEM U T.II.

KpoMe Bcex 3TUX CYIIECTBEHHBIX MPEUMYIIECTB, 00bEMHBIN THIPOTPUBO/,
BBIIIOJIHSSI OCHOBHOE CBOE HA3HAYEHHUE, MO3BOJISIET MOCTOSHHO M HAJEXKHO 3aIlH-
iaTh MPUBOJSALIMN JBUTATENb OT MEPErpy30K C MOMOILIBIO MPEJOXPAHUTENBHBIX
KJIalIaHOB, U B MPUHIIUIIE MOKET 00eCIeYnBaTh MPU ITOM MOCTOSHHBI MOMEHT Ha
NPUBOJSIIEM JBUTATENE (KaK TUAPOTPAaHCPOPMATOP) MPU BO3PACTAIOIIEM MOMEH-
T€ BHEIIHEW Harpy3ku (oOecrneurBaeT HENpO3pavyHOCTh XAPAKTEPUCTUKH THIIPO-
MaruH). [Ipu 5ToM puBOASIINIA TBUTATENh, KaK Obl «HE YYBCTBYET)» BO3PACTAHUE
Harpy3kH, Tak Kak Ha €ro Baly 00eCleYynBaeTCs MOCTOSIHHBIA KPYTSIIHMI MOMEHT.
OH npoaomkaer padoTaTh HA paCUETHOM PEKUME, T.€. — C HOMHUHAIIBHBIMU 000PO-
Tamu U ¢ MakcumanbHbIM KIIJI, a mosTomMy — mMeHblle n3HamuBaeTcsa. [Ipu 3Tom
THJIPOMOTOp, co37aBasi (B COOTBETCTBHUM C POCTOM HArpy3ku) OOJbIINNA MOMEHT
aBTOMATUYECKHU MEPEXOJUT Ha MEHbLINE 000POTHI. 37€Ch 00BEMHBIN THAPONPUBOA
MOET paboTaTh, HAIIPUMEP, TAKXKE, Kak U ruapoTpanchopmarop. OnHaKo, ¢ ToH
JUIIb CYIIECTBEHHOW pa3HUIEH, 4TO THApPOTpaHCc(hopMaTop Ha Maybix 000poTax
BaJia TypOUHBI (T.e. HA OOJIBIIMX HArpy3kax) paboTaeT HEyCTOMYMBO U C MaJIbIM
KIIJI, u aBTOMaTUYECKH 3aMEHSETCSI B 3TOM CiIy4yae MIeCTEpEHHOU KOpOOKOil Te-
penad, a 00bEMHBIA THAPOMOTOP, (MPU OOJIBIIKUX HArpy3Kax) aBTOMAaTUYECKH Iie-
PEXOIUT Ha Majble 00OPOTHI, M HE HY>KJAETCA B 3TOM CIIy4ae HU B KaKOW 3aMEHE.
Tak Kak OH ¥ Ha MaJIbIX 000pOTaxX paboTaeT Takxke ycTolunBo U ¢ 6omabiuM KII/I,
KaK ¥ Ha pacy€THBIX (00IbIIMX) 000pOTaX.

OOBEMHBIN TUIPONPHUBOJ JIETKO PErYIUpPYyeTCs: Mo 000poTaM U CKOPOCTAM
JIBH>KEHUST BBIXOJIHOTO 3B€HA CUJIOBBIX 3JIEMEHTOB.

OOBEMHBIN TUIIPOTIPUBOJL, 38 CUET MPAKTUUECKON HEC)KMMAEMOCTH paboyeit
KUIKOCTU 00€CTeunBaeT KECTKYIO CBS3b C UCIIOTHUTEIBHBIMU 2JIEMEHTAMU — BbI-
XOJIHBIM 3BEHOM CHJIOBBIX 3JIEMEHTOB. DTO MO3BOJSET OCYLIECTBIISITH HE3aBHCH-
MO€ pPACHOJIOKEHUE OPraHOB YIPAaBIEHUS OT MPHUBOMSIIETO ABUTATENS, CHUIIOBBIX
AJIIEMEHTOB M JPYTUX YCTPOWCTB rMAPONPUBOAA, 0OECredrBas BO3MOKHOCTh OIle-
paTopy yHpaBisSTh NOCIEI0BATENBHO WIIA OJJHOBPEMEHHO HECKOJIBKUMU JIBHKEHU-
MM pabOYMX OPraHOB MAILIMH U YCTAHOBOK.

B 10poXHO-CTpOUTENBHBIX MallMHAX OOBEMHBINA THAPONPUBOJ MO3BOISET
co37aBaTh OTPOMHBIEC YCHIIUS, MepeMenias U yaep:kuBasi padoure OpraHbl MallvH
1 000pyAOBaHUs MO 3HAYUTEIBHOW HArpy3Kou (Hampumep, 3ariayOsiss pexyiue
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3JIEMEHTHI Pa0OUMX OPTaHOB B IPYHT U YAEpP>KUBasi UX MOJ OOJBIION HArpy3Koul B
TpeOyeMOM TOJI0KECHHH ).

[TpumeHeHne rTHOKNX METAJUIMYECKUX U JPYTUX, HAIIPUMEpP, apMUPOBAHHBIX
METAJJIOM HEMETAJUIMYECKUX TPyOOIIPOBOAOB (ILUIAHTOB), MO3BOJIMIIO YCUIIUS, CO-
3laBa€Mble JaBJIICHUEM pabOyeil KHUAKOCTH, MEperaBaTh JIIOObIM, B TOM YHUCIE U
HOJIBUYKHBIM 3JIEMEHTOM M arperaTam MpUBOJA, pa3Mellas uX B YAOOHBIX MECTax
(HampuMmep, Ha MPUILENHBIX YCTPOMCTBAX). DTO JenaeT OOBEMHBIA THIPOIPUBOLL
HE TOJIbKO KOMITAKTHBIM, HO TaKXXe YJI0OHBIM U JIETKUM B yNPABICHUH U JKCILTya-
TalUU.

OOBEMHBIE THAPOMAIINHBI, BXOIAIIMX B COCTaB 3TOr0 BHUJA MPUBOJA, UME-
I0T Majible rabapuThl U Maccy U 00JIaJat0T BBICOKOM BECOBOW OTAayeH, MoJ KOTO-
POl TOHUMAETCS BEC, NPUXOAAIIMICS Ha €IMHUILY NepenaBaeMord MomHocTH. Co-
BPEMEHHbIE 00BbEMHBIE THIPOJBUTATENN — HAIPUMEP TUAPOLMIMHAPKI, TP Macce
140-150 kr, co3garot ycumus 10 150 ToHH-CHIIBI (TC).

OOBEMHBIE THPOMAIINHBI, HE UMEIOIINE KJIAllaHOB, B IPUHIIMIIE, SBIISIOTCS
OoOpaTHMBIMH THIPABIMYECKUMU MalllMHAMU: OJIHA U Ta e MalllHa MOXKET pado-
TaTh KaK TMIPOHACOC, TaK U KaK THIPOMOTOP.

OOBEMHBIE TUAPOMOTOPHI 00JIaJaI0T U BBICOKOM MOMEHTHOM OTJaueil, moj
KOTOPO¥M MOHMMAKT OTHOUIEHUE IEPEJABAEMOI0 KPYTSIIETO0 MOMEHTA K MOMEHTY
WHEPLMU HX BpallaoIIuxcs macc. Hampumep, MOMEHT MHEPLHH COBPEMEHHBIX
TUAPOMOTOPOB, KOTOPbIE MPUMEHSIIOTCS HA 00bEMHOM THIPONPUBOJIE, COCTABISAET
BCETO JINIIB 5% OT MOMEHTA MHEPLMH BPALIAIOIIMXCS MAacC NMPUBOJUMBIX UM B
JBUKEHUE arperaToB U MEXaHU3MOB.

[To yka3aHHBIM BbIILIE TTOKA3aTeNsIM OOBEMHBIN THIPONPUBOJ] CYLIECTBEHHO
OIEepEeXaeT MHOTHE JPYrHe BHUIbI CUJIOBOTO MPUBOAA, B TOM YHCIIE U AJIEKTPOIPHU-
BoJ. JlocTaTOuHO yKa3aTh HA TO, YTO rabapuThl COBPEMEHHBIX THIPOMOTOPOB (MpU
pabouem masinenun 200 Krc/cm?) cocTaBisiOT Beero b 12—13%, a Bec — Bcero
muib 10-20% 0T COOTBETCTBYIOIIMX IOKA3aTeNiedd COBPEMEHHBIX 3JIEKTPOJIBUTa-
TEJIeH TOM K€ MOIIHOCTH.

bnarogapst ykazaHHbIM IpeuMyIlecTBaM O0OBbEMHBIN THAPONIPUBOJL 00sIaaeT
BBICOKUM ObICTpozeiicTBueM (3amyck — 3a 0,03-0,04 ¢, octanoB — 3a 0,02 ¢), koTo-
poe Jenaer 3TOT BUJ MPUBO/IA MPAKTUYECKH HE3aMEHUMbIM B MEXaHMUYECKUX pado-
Tax, MaHUITYJIATOPaX, a TaK )K€ B CIEIALIMX CUCTEMAX C BBICOKOM IMO3UIIMOHHOMN
TOYHOCTHIO (710 0,01 MM) 1 ObICTpOACHCTBHUEM.

bnaronapst 3Tum cBoiicTBaM 00BEMHBIN THAPOIPUBO/T MO3BOJISIET YIPABIAThH
MOIIHBIMA MEXaHM3MaMU C OOJBIIMMHU TrabapuTamMM U Maccoi, obOecrieunBas
OOJBIIYI0O CKOPOCTh UX MEpPEMELIEHUSI U BBICOKYIO YAaCTOTY HMX PEBEPCHUPOBAHMUSI.
Tak, Hanpumep, yncio peBepcoB 10-TOHHOTO TUIPABIMYECKOTO MPEcca COCTABIIS-
eT 400 npsiMOTMHENHBIX XOJ0B B MUHYTY. COBpeMEHHbIN 00bEMHBINA THIPOMOTOP
coBepmiaeT 10 500 peBepcoB B MUHYTY. PeBepc MpSAMOJIMHEMHBIX JABUXKECHUM He-
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OOJBIIMX MO Macce MEXaHU3MOB OOBEMHOTO THAponpuBoaa cocrapiser m10 1000
XOJIOB B MUHYTY.

VYrioBasi CKOpOCTh BpAIIEHUSI CHUJIOBBIX AJIIEMEHTOB OOBEMHBIX MPUBOJIOB
MEHSIETCS B OYEHb MIUPOKHUX Mpeaeax, HampuMep, YUCIO0 MUHUMAJIbHBIX pacuéT-
HBIX OOOpPOTOB THUJIPOMOTOPOB COCTaBisAe€T 1—2 B MHUHYTY, MaKCUMAaJIbHBIX —
20000-30000 06./MuH. (pupma Bukkepc, CLLA).

OTHollleHHe MUHUMAIBHBIX 0OOPOTOB CHJIOBBIX BAaJIOB K MaKCMMAaJlbHBIM B
IIPOLIECCE PEryJIUPOBAHUS COBPEMEHHBIX OOBEMHBIX THJIPOMOTOPOB COCTABISET
1:1000.

Crnenyer OTMETUTH €IIE€ OJHO CYIIECTBEHHOE TOCTOMHCTBO OOBEMHBIX T'M/]I-
ponepenau — ux Bbicokue KII/I (0,95-0,96), koTopbie COXpaHSIIOTCS MPaKTUYECKU
BO BCEM paboueM auamnazoHe 000pOTOB, BKIIIOUAs U Majble 000POTHI, HA KOTOPBIX
ANEKTPUYECKUI U THIPOJIUHAMHYECKUI MPUBOJBI padOTAIOT HEYCTOMYUBO U C Ma-
aeiMu KTIJT.

DJeMEHTBI, arperarbl, ¥ CUICTEMbl 00BEMHOTO THUIPONPUBOA 00a1at0T BbI-
COKMMH HaJEKHOCTBIO U JOJTOBEYHOCTBIO (HEKOTOPBIE THAPOArperaTbl B CTalllO-
HapHBIX ycIoBUsIX pabortatoT 15-20 ser, cpok ciayObl o Harpy3koi 0ObEMHBIX
THIPOHACOCOB U TUApoMOTOpoB coctarisieT 20000 yacoB u 6onee). [IpocTora us-
TOTOBJIEHUS U SKCILUTyaTalldy 3JIEMEHTOB M arperatoB 00bEMHOIO T'MIPONIPUBO/A,
HapsAy ¢ OTMEYEHHBIMH BBIIIE IPEUMYIIECTBAMM, JEIAET €r0 HE3aMEHUMBIM IIpU
pEIICHUH MH)KEHEPHBIX 3a/1a4 HE TOJBKO Ha TPAHCIOPTE, HO U BO MHOTHX OTpac-
JISIX TIPOMBIIIEHHOCTH, BOEHHOT'O JIEJIa U CEJIbCKOTO X0351cTBa. C MOMOIIbIO 00b-
€MHOr0 TUIPOINPUBOAA PA3BOAAT MOCTBI, OTKPBIBAIOT BOPOTA LIIIO30B U KPBIIIH
IIaXTHBIX MYCKOBBIX YCTAHOBOK PAKET, YIPABIISAIOT MOLUIHBIMHU MMPOKATHBIMHU CTaH-
KaMH C TPOTrpaMMHBIM YIPaBICHUEM, aBTOMATHYECKUMHU MOTOYHBIMU JIMHUSIMHU
cOOpKH MaIlIMH U 000pYAOBaHUS U T.I.

brnaronmapsi ykazaHHBIM TTPEHMYIECTBaM OOBEMHBIN THAPOIPHUBOJ HCTIOIb-
3yeTCsl Ha TPAHCIOPTE, U B YaCTHOCTH, HA JOPOKHO-CTPOUTEIBHBIX MalIMHAX U
0JIbEMHO-TPAHCIIOPTHOM 000PY/IOBaHUH MPAKTUUECKH TOBCEMECTHO.

[Io3TOMY COBpEMEHHBI HH)KEHEP-MEXaHUK IO JOPOKHO-CTPOUTEIbHBIM
MalIMHaM U MOAbEMHO-TPAHCIOPTHOMY 00OpPYA0BaHHUIO YACTO BCTpEYAETCs C 00b-
€MHBIM TMAPONPHUBOJIOM IIPU PELIEHUU 3a/1a4 3KCIUTyaTallui, PEMOHTA U TEXHUYE-
CKOTO 00CIYy)XKMBaHUsI yKa3aHHBIX MamuH. [ 2ppekTuBHOrO pernieHust Tux 3a-
Jla4 OH JOJDKEH 3HaTh MPUHIMUIIBI yCTPOICTBA, pabOThI U pacyéTa 00bEMHOIO TH-
pONPUBOJIA, €TO OCHOBHBIE JOCTOMHCTBA M HEJIOCTATKH, a TaK e 00J1acTh mpumMe-
HEHUS U MEePCIEKTHUBBI UCIIOJIb30BaHUS €T0 HA CYIIECTBYIOIIMX U BHOBb CO3/laBae-
MBIX THIAaX JOPOKHO-CTPOUTEIBHBIX MAIIMHAX U MOABEMHO-TPAHCIIOPTHOM 000-
PYIOBaHUH.

[Ipenmonaraemsiii arperaT Wik MallvuHa, JJi1 KOTOPOM MPOEKTUPYETCs 00b-
€MHBIN TMAPONPUBOJ C TUAPOLUIUHAPOM.
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Puc.1 Bynbnozepsr:

a)— C MEXaHUYECKUM (KaHATHBIM) TIPUBOJIOM;

0)— ¢ ruapaBaudyeckuM (0OBbEMHBIM) IPUBOJIOM; 1— 0a30BBIM TpakToOp; 2—
NepeaHsisl CTOWKa; 3— TOJIMCIIACT KaHATHO — OJIOYHOW CUCTEMBbI; 4—  KO3BIPEK
OTBaJIa; 5— oTBaI; 6— HOXHU; /— NOAKOCH;, 8— TOJKarenu; 9— yHusep-
canbHas ToJkaromas pama; 10— omnopHbele mapHupel; 11—  omopsl Ha pame
TpakTopa 12— mpuBOAHAs KaHaTHas oJHOOapabaHHas nebénka; 13— ruapo-
HWJVMHIP YOPaBIEHUS OTBAJIOM; 14— mIapoBOe COEIMHEHHME OTBaja C YHUBED-
CaJIbHOM TOJIKAIOIIEH paMoi.

DneMeHTbl MPOEKTUPYEMOT0 00BEMHOTO THPABINYECKOTO IPUBOJIA C
TUAPOLUIUHAPOM.

KOHCTpyKIIMHM OCHOBHBIX 3JIEMEHTOB IPOEKTHPYEMOIO THAPOIIPUBOAA pac-
CMOTPEHBI HIXKE.

Ha puc. 5.2 noka3zaHo pa3MenieHue arperaroB U yCTPOMCTB MPOEKTUPYE-
MOTO 00BEMHOTO THAPOTPUBOJIA C THIPOIIMIIMHIPOM Ha OYyIbI03€epe.

I#cr
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

Puc.2. Pa3menienre arperatoB v yCTpOMCTB 00bEMHOTO THAPOIIPHUBO/IA C
TUJIPOLMIMHIPOM Ha Oysibo3epe:
1-0aku c pabouell XKUAKOCTBIO 2-THIPOHACOC; 3—IpelOXpPaHUTEIbHBIN
(mepenuBHBIN) KianaH; 4-TUAPABIMYECKUN paclpeieNuTeNb; S—THIPOLMINHID
(cTpenkoi MOKa3aHO HAIpaBJIEHUE K THAPOLMIUHIPY); 6— QuibTp.

Ha puc. 5.2 noka3zaHo pa3mernieHue ruAporpruBo/ia Ha OyJibI03€epe.

Hacoc 2 npuBoautcs B JeHCTBUE OT ABUTATENS OYyJb/I03€pa U BBIKIIOYACT-
csi pykoatrkoi. Ha mepeaneit yactu Oyib03epa pacmnoiioKeHbl ABE CEKIUHU THI-
pobaka 1, 00beAMHEHHBIE B €UHYIO CXEMY THIPOJMHUEN U BO3AYLIHON TPyOKOH,
coobmaromeil ooe cekuuu 4yepes camyH ¢ armochepoid. I'mapopacnpenenurens 4
YCTaHOBJICH B KAOMHE CIIpaBa OT CUJICHbS MAIIMHUCTA.

Puc.3. I'mapaBnnueckas cxema 00bEMHOTO THAPOIIPUBOAA OyIIbI03€epa:
1- 6ak c pabodyeil KUAKOCTHIO; 2— TUAPOHACOC; 3— MPEIOXPAHUTEIHHBIN
(mepenuBHBIN) KianaH; 4— ruapaBIdYeCcKUil pacpeAeIUTellb; S— TUIPOLMINHAD
(TOpU30HTAILHBIMU CTPEIKAMH MTOKa3aHO HAIPABJICHHUE IBWIKEHUS pab0Odei KU I-

et

MHB. Ne nogn.
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

KOCTH K TUJPOILMIIMHAPY U 00paTHO); 6— GuibTp.

Onucanue ruApaBIMYECKON CXeMbl THAPONPUBOAA Oyiabao3epa (puc.3).

I'mapaBnuueckoe obopynoBaHue Oyibplo3epa MPUBOAMUTCS B JEUCTBUE OT
CUJIOBOTO 00BEMHOTO FMPONPUBOJIA.

['maponpuBoa BkitoyaeT B ceOsi: Oak 1 nis XpaHeHus paOouel XKUAKOCTH,
HIeCTePEHHBIN TUAPOHACOC 2, TUAPOPACTIPEAETUTEND 4, TUAPOLWIUHID S5, GUILTP
6, 00beIMHEHHBIE THAPONMHUAMU. [ 'uapopacnpenenurenas 4 COCTOUT U3 TPEX 30-
JIOTHUKOB M MPEIOXPAHUTEIBHOIO THPOKIIANaHa 3.

['unpornpuBon pabotaeT cienyromum obpasom. Hacoc 2 yepes BcachiBaro-
Y10 THAPOJMHUIO 3a0UpaeT pabouyro *KUJIKOCTh U3 rujipodaka 1 u HarHeraer
€€ 4Yepe3 HAIlOPHYI0 THAPOJIMHHUIO B THApopacupenenurens 4. B HelTpanbHOM
MOJIOKEHUM (KaK MOKa3aHO HAa CXEME) BXOJbl HAIOPHOUW THJPOJIUMHHHU B 30-
JOTHUKHU NEPEKPBITH U padbouas )KUAKOCTh 3a CYET BO3POCILIETO JABJICHUS B
TMJIPOJIMHHAH, IIPEOJO0JIEBAS] CONIPOTUBIICHUE TMAPOKIIAanaHa 3, IPOXOIUT Yepes
¢unbTp 6 Ha cnuB B ruapoOak 1. Ilpu BriItoueHuu, Hanpumep, HUKHEro 30J10T-
HUKa ([epEeMEILEHNH €ro Ha CXeME MM0Ka3aHO BIIPABO) HANIOPHAs TUAPOJINHUS
COEJUHSETCS C BBIXOJAHOM THAPOIMHUEH U paboyasi )KUJKOCTh HAIpaBiseTCs B
HOJIOCTh  CWJIOBOro rujpouunuuapa 5. Ha cxeme HampaBieHue paboueit
XKUJKOCTU B CTOPOHY TMAPOLMIMHApPA 5 MOKa3aHO cTpenkoil. OQHOBpEMEH-
HO, BTOpasi MOJIOCTh TUJIPOLMIIMHAPA COSAUHSAETCS CO CIMBHOW THAPOIMHHEM,
U paboyasi KUIKOCTb M3 ATOM MOJIOCTH IepeTekaeT B ruapoOak. Ilpu stom
HITOK CUJIOBOTO THAPOLUMIMHAPA 5 COBEPIIAET MOCTYNATEILHOE IBUKEHUE.

CunoBoi TUAPONPUBOJ, KOMIUIEKTYIOT B 3aBUCUMOCTH OT THUIla 0a30BOH,
HanpuMmep, AOPOKHO— CTPOUTENbHONW MaluHbl (Tpaktopa). [Ipu padore run-
ponpuBOJia ¢ OYJIbI03€POM-PHIXJIUTENEM TPAKTOP 000PYAYIOT I'UIPOLIMINHIPAMU
5 mig noabéMa— OMyCKaHUs OTBajla U JABYMs napamu ruaposvauu 10 ms mon-
KJIFOUECHUS K THAPOLMIMHAPAM U3MEHEHU YyIrila pe3aHus OTBaJla U MOJbEMa-
onyckaHus peixyurtens. Eciau TpakTop npenHa3zHaueH Al paboThl CO CKperie-
POM WJIM TPEUIEpPOM, TO TUAPOLMIMHAPE! 5 HE YCTaHABIMBAIOT, & IIPELYCMaTPHU-
BalOT TPU Napbl CUJIOBBIX THAPOJUHUI C HampaBiICHUSIMH JBUXEHHUs padbodein
XKUJKOCTH, YKa3aHHBIMU Ha PUC.3 BEPTUKAIbHBIMU JIMHUSMH.

et
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

IIpuMmep pacuera.

HcxonHbie nanHbie )15 pacuera

Pabouee ycunme F,,, pasBuBaeMoe mTokoM ruapouminaapa— 50,0 kH.
CKOpOCTh v, IBWKEHUS ITOKA TUAPOIMIUHApa— 0,4 wm/cC.
1.Pabouee naBnenue p, =16 MIla.
2. PaGouast >kMIKOCTb:
Maciio MuHepainbHoe BMI'3.
K0>()(PUIIMEHT KHHEMaTU4YeCKol Baskoctd v=10-10°, m%/c; (mpu 50°C);
MaccoBas IIOTHOCTE P=980 kr/m>, (mpu 50°C);

Moaynb yrpyroctu E,=1,305 10° I1a;

3. Cymma k03 hUIIMEHTOB MECTHBIX COMPOTUBIICHUH U IJTMHA TPYOOTIPOBOIOB:

- JMHUA BCACHIBAHUA D Sw =2, |y =0,4 M;
- nuHHA HarHeTtaHus 2 S. =30, . =4 m;

- yuHUS cmuBa 2 S =20, | =5 M;
4. PexoMeHyeMble 3HAUE€HUS CKOPOCTH L JIBHXKEHHSI paboueld KUIKOCTH:

M
- Ha JUHUM BcachIBaHUSA V.. =0,5... 1,;;
M
- Ha JIMHWAU HarHetanus U,. =3...6,?;

M
- HaauHWM cimBaY.,=1...1,5 ?;
5. Boiopannsie 3nauenus KIIJl ruapaBirdeckux MamivH THAPOTPUBOIA:
I'mppoumnuuapa:

- o0sémusri KI1J1-0,98;
- wmexaanueckuii KI1J1-0,97,
['mpponacoca:

- o0wémubri KI1J1-0,96;
- wmexanndeckuii KI1J1-0,95;
6. Bpewms 3akpeiTus (cpabaTteiBanus) rugpopacnpenenutens t;,,=0,01 cek.

Yiver
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Puc.4. Ilpocreiiinas ruipaBauveckas cxema IpoeKTHPYEMOTro 00BbEMHOIO
TUAPOIPUBOJIA OTKPHITOrO THMA C TUAPOUMIUHIPOM U HEPETYJIHPYEMBIM THIPO-
HacocoM: 1—0ak ¢ pabodeil KUAKOCThIO; 2—TUJIPOHACOC; 3—IIPEIOXPaHUTEIBHBIHI

o (mepenuBHBIN) KiamnaH; 4-THAPABIMYECKUN PACTIPEACIIUTENb; S—TUIPOIUINHID;
= 6— punbTp.
b . [V
3 Pacuért pazmepoB ruipouUMJINHAPA U PACcX04a padodeil KUAKOCTH
=
(=)
=

1 OnpenesieHue BHyTPEHHEro JuaMeTpa ruApouMJINHAPA
c
(o]
i N
9 Buaytpennuit nuametp D rupporuiausapa onpeaensieM B 3aBUCUMOCTH  OT pac-
o YETHOTO HAMPABJICHUS U 3aJaHHOTO HauOoJibIero pabouero ycuius F.
I
b
% Pexum nipsimoro xona:
[52]
@ JIns ompeneIeHHOCTH PacCMOTPUM CHavajga paboTy THIAPOIMMIMHApPA HAa PEKUME
= MPSIMOTO XOa €ro MITOKA (Ha PEKUME €Tr0 BhITATKUBAHUSA).
g
2 ’ h . UHTHHAP
m- L
S 0PIl EHE
s ~ LI Tox dl-- Fl — cHITa BEIT ATTEME 3 HELA
I [ —
a Pri(Pra) F2 - cma sTAarmEamms

Pm.l.(Pm.ﬂ.:l |
L4 YILIIOTHECHUE
© 41 LITe™S
& Qur
5 (Qna) 1
=
g Puc.5. OCHOBHBIE T€OMETPUYECKHUE MAPAMETPBI U CXEMa CUJIIOBOTO HArpyKEHUS
g( TAAPOLIMIIMHIPA.
—
c
=i
o
c
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z Yoncr
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

Ha puc.5 3TOT pexxum COOTBETCTBYET NBI)KCHHIO MOPIIHS W IITOKAa BIpaBo. Ha
ATOM PUCYHKE MapaMeTpbl Ha PeKUME MPSIMOTO XOJia IITOKA MTOMEUYEHbI MHIEKCOM
1; Ha pexxuMe 0OpaTHOrO XOJia IITOKA ATH MapaMeTpbl MOMEYEHBI WHIEKCOM 2 U
JaHbl B ckoOkax. [TapaMeTpbl MOPITHEBON MOJIOCTH (CJIEBA OT MOPIITHS) ITOMEUYCHBI
HWHJIEKCOM «I1», IITOKOBOM IOJIOCTH (CIpaBa OT MOPIIHS) — HHACKCOM «IID).

3nech D — quameTp nopiiHs (TUAPOLMIIUHIPA), M;

d — nuameTp mITOKa, M;

h — xo opIrHs, M;

P, — maBneHue B mopuiHeBou nonocty, Ila;

P, — 1aBneHue B MITOKOBOM moJjiocTH, I1a;

F1 — ycunue cxxatus mToka, co3aaBaeMoe JaBieHueM P, B mopiiHeBoit mo-
jgoctu, H;

F2 — ycunme pacTshKeHUS IITOKA, CO3aBacMoe JaBieHuEeM Py, B MITOKOBOM
nonoctr, H; Qn Qu — oObeMHBIH pacxoa pabodeil >KHIKOCTH, MOJIaBaeMbIii B
MOPIIHEBYIO M IITOKOBYIO MOJIOCTH COOTBETCTBEHHO, M/C.

Jlns pacueTra OCHOBHBIX IapaMeTPOB THAPOIMINHIPA, 00SCIICUYNBAIOIINX MOIII-
HocTh N sHeprum, mepegaBaeMoil MoTpeOUTeNnto, T.e. ycwiuii F, co3maBaeMbIX
IIITOKOM 1 CKOPOCTEH » €ro IBUKEHHUS, UCTIOJIb3yeM U3BECTHHIC PABEHCTRA!

F=Px D ;
4

_Q
-

4
3neck P — nasnenue, Ia; Q — pacxon, M%/c
B Hamiem ciydae mtok padotaeT Ha cxarue. Pabodast )KMAKOCTh IO/ JaBJICHU-
eM P TmomaeTcs B MOPIIHEBYIO MOJOCTh THAPOLMIMHIAPA. B 3TOM ciydae aua-
MeTp D mopiiHs ruponunuHapa paccuuTaem mno Gopmyse:

v

D= 4'E
ﬂ-[Pn —”‘]-m '
/g
= .
3AeCh  wE—_ — KOA(OUIIMEHT MYIbTUIUIMKAIIMN, PAaBHBIA OTHOIIECHUIO

TUIOIIA/IEH MOPIITHEBOM U IITOKOBOM IMOJIOCTEN;

Pys Py — JABJIEHUS, KOTOPBIE CO3AIOTCS B MOPIIHEBOW M IITOKOBOM IOJIO-
CTAX TUJIPOUMIIUHAPA, COOTBETCTBEHHO, [1a;

n, — mexanndeckuit KITJ] rugpounnunapa, 0,95-0,97;

et

Wam| Jinct | Ne pokym. [lMognucek| daTa




MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

Tak kKak B COBPEMEHHBIX THUIPOLMIMHAPAX HAOPOKHO-CTPOUTEIBHBIX MAIIUH
w =1,0...5,0, To 1151 paccMaTpuBaeMoro ciaydas npuHuMaem: v =1,5. JlaBineHue
P, B mopiiHeBoil MOJOCTH Ha3HayaeM paBHBIM pabouyeMy AaBieHUIO P ruapo-
npuBoja P,=P. JlaBnenue P,, B IITOKOBOM MOJOCTH Ha3HayaeM paBHbiM P,,=0,4
MlIlIa. ITomaraem P,=16 MlIla.

Otcrona:

4.50,0-10°

D=
6
3,14. (16-106 — 0’41 ;O j-0,97

=0,0647

[lomy4yeHHBIH paCYETHBIA JUAMETP OKPYTIIAEM 10 CTaHIAPTHBIX HOMUHAJIBHBIX
JMaMETPOB (MM) THAPOLMIMHIPOB, MOPIIHEH, IITYHKEPOB U IITOKOB COIIACHO
I'OCTy 12447-80:
5:;6;7;8;10;12;16;20;25;32;40;50;63;80;100;125;160;200;250;320;400;500;630;7
10; 800.

[Tomyyum D=63 mm.

OHpCIICJII/IM AUaMCTpP IITOKa

-%, d=6310" ,/(1&15]) =36,4 102 M

[MpuHuMaeM cTaHIApTHBIA AUaMeTp mToka d=40 mm.

[To HoBomy nuameTpy D runmpoumnunapa onpenensieM pakTudeckoe JaBjIeHUE
P, non nopiHeM mpu padoTe IITOKA Ha CKaTHe.

Nmeewm:

Boeruucium teopetnueckuii 00bEMHBIN pacxos Q, KUAKOCTH B MOPIITHEBOU IO-
JIOCTH, YYUTHIBAS 3aJJaHHOE 3HAYCHUE CKOPOCTH v, IITOKA TUAPOLIMIUHIPA:

Paccuntaem Teopernueckuii pacxoy Q,, )KUIKOCTH B IITOKOBOM MOJIOCTH

2 42 . 2 2
o, =, 207 -d.7)_, 314 (0,063 - 0,040%)

=0,744-103x°
4 4

Yvcr

Wam| Jinct | Ne pokym. [lMognucek| daTa




MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

B coBpeMeHHBIX THAPOUMWIMHAPAX C YIUIOTHUTEIBbHBIMA MAHXETAMU WJIA PE3U-
HOBBIMHU KOJIBIIAMM, YT€YKH MKUJKOCTH TMPAKTHYECKH OTCYTCTBYIOT, MO3TOMY
oobemubIi KITJ[ ruaponnyivHapa MOKHO MPUHUMATD MNes=1.

B cBsi3M ¢ 3TUM MOXHO MPUHSATH, YTO ACHCTBHUTENBHBIN pacxon Q paboueii
KUJIKOCTU B 00bEMHOM THUPOIPUBOE paBeH pacxony Qy, )KUIKOCTHU, MOjaBae-
MOMY THIPOHACOCOM B IMOPUIHEBYIO MOJIOCTh TUAPOLIMIIMHAPA:

Q=Q. =1,25-103, m’lc
2. I'mapaBanyeckuil pacyér TpyoONpPoOBOAOB 00 bEMHOI0 THAPONIPUBOAA

['uppaBnuyeckuii pacyeT TpyOONPOBOIOB 0OBEMHOIO THIPONPUBOIA 3AKIHOYA-
€TCSA B ONPENCIICHUU UX JUAMETPOB M NOTEPh B HUX JABJICHUS, BO3HUKAOIINX
IpU JBWKEHUU pabouell xuakoctu. Pacyer npoBeaéM MO MPOCTHIM ydacTKam,
Ha KOTOpbIE pa30MBaeTCs TUApABIMYECKas cUcTeMa puBoja. B Hamewm cioyyae
TUJIpaBIMYECcKas CUCTEMa pa30MBaeTCs Ha 3 MPOCTHIX yyacTKa:

- BcachIBarouui TpyoorpoBog — OT 6aka 0 Hacoca;
- HarHeTarolui TpyOoOompoBOJ — OT Hacoca J0 THAPOIMIMH]IPA;
- CIUMBHOM TpyOOIpPOBOJ — OT THUAPOLMIMHApA 10 Oaka ¢ pabouei
KUJKOCTBIO.
3 Pacuér BcacbIBaKOILIero TpyoonpoBoja.

OmnpenennmM nuaMeTp BCachIBarolero Tpyoomnposoaa. Pacxo Bo BcackIBarolemM
TpyOOTIPOBO/IE paBEH EHCTBUTEIILHOMY PAaCcX0,1y THIPOTPUBO/IA.

Qe=Q;

-3
d,. = ﬂ:&@ﬂ)* M
314-1

3pech Q,.=Q, =1,25-103 M%c; V.=1 m/c (npuHHMaEeMm).

[ToaTomy:

Wil

[Tomyuum:

no 'OCT 8732-78 u 8734-75 (TpyObl cTasibHbIE OECIIOBHBIE XOJ0AHOAEHOPMU-
pOBaHHBIC) TpUHUMaeM s pabouero naBieHus g0 6,3 Mlla: de=39 mwm,
YCJIOBHBIN TTPOX0]1 TPYOBhI— 40 MM

OmnpenenseM yTOYHEHHYIO CKOPOCThH JIBM)KCHHS KUIKOCTH BO BCACHIBAIOIIEM
TpyOOTIPOBO/IE:

et
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

4. PacuéTr HarHeTaTeJbHOro TPyo0OnpoBoaa.
Onpenenum quameTtp Oy HarHETATEIBLHOTO TPYOONIPOBOIA:

" |
——
—
—=

Cornacno 'OCTy BbIOupaem nuaMeTp HarHeTaTeIbHOTO TPYOOIpoOBO/IA.

dir=15,2 MM, yCITOBHBIH ITpoxoJ1 16 MM

ST =W

5. Pacuér cauBHOrO TpyOONpOBOAA.
Omnpenenum quametp dg; CITMBHOTO TPyOOIpPOBOaa. YUHUTHIBAs, 4TO pacxona Qc,
B CIINBHOW MarvcTpajiv paBeH pacxony Qu B MITOKOBOM MOJOCTH THAPOIAINH-

apa, a TaKxke To, 9To Qg = 0,744-10° M/c; V., =2,0 M/c (IpMHMMAEM COTTIACHO
PEKOMEHIAITUSM ), TTIOJTYUHUM:

[Mpunumaem d., =20 mm.

OmnpenenuM yTOUHEHHYIO CKOPOCTh Ve KUAKOCTH B CIIMBHOM TPYOOIIPOBOJE:

— —

T = &
E’%E M/c

6. Pacuétr moreps AaBjieHHsi padoyel KUIAKOCTH B KaHAJaX TI'UApaBjnye-
CKOM MarucTpaJjm ruJiponpuBoja.

Onpenenum MyTEBBIE U MECTHBIE MOTEPU Ap,.IABJICHHUS BO BCACBHIBAIOILEM Ka-
HaJIe TUPABIMYECKON MarucTpalid THAPONPUBOIA TTO hOopMyIIE:

31ech 4 — KOO(QQULUEHT MyTEBBIX IOTEPH JABJIEHUS BO BCACHIBAIOIIEM KaHa-
e;

et
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

D — cymMma K03((UIIMEHTOB MECTHBIX MOTEPH /IaBJIEHUS BO BCa-
CBIBAIOLIEM KaHaJIe.

OHpC,ZIeJII/IM PCKHUM TCUCHUA JKUAKOCTHU BO BCACBIBAIOIIICM TPY6OHp0BOI[C.

Kputepuii Peitnonpaca Re,. g 3TOro TpyOONpOBOa paBeH:

v, -d_ 0995.0,040
Resc = " 1010°

=3980

Tak kak Re,. > 2300, TO peXUM TEUEHHUS paboUeH KUIKOCTH BO BCACHIBAIOIIEM
TpyOoIpoBoe Oy1eT TypOYJIECHTHBIM.

st TypOyneHTHbIX pexuMoB (Re > 2300) ko PUIMEHT Ay MyTEBBIX MNOTEPH
JaBJIeHHs paboueit KUJIKOCTU OyAEM ONPEaesTh o popmyse ATbTUIYIIS:

0,25
A, 68 J
— 4

BC ReBC

-3
4 =041 _oqa.[0110° 68
004 3980

3nech d — muameTp KaHaia TpyOOIpoOBOJIa, M; A — CPEIHSS BBICOTa OYrOPKOB Iiie-

0,25
J =0,0412

POXOBATOCTH KaHAJIOB TPyOONPOBOAOB T'MIPONpHBOAA, M. I INIaAKOro KaHaja
CTaJIBHOTO TPYOOIPOBO/Ia THAPOIPUBOIA TTonaraeM A, =01-10°u.

ITo 3apannto nmeem:

>E=2:  1,=04wm p=980 kr/m®
[Tonyurm, 4TO MOTEPH JABJICHUS BO BCACHIBAIOIIEM KaHAJIE MarucTpaiu rupo-
npuBOAa OyIyT paBHBI:

0,4

Apye = (0,0412- Soq” 2] -980- =0,0117-10° Ia

0,995°
2

OnpenenuMm MOTEpH IaBJICHUS Ap,, padoyel KUAKOCTH B HArHETATEIIbHOM TPY-
oonpoBoje ruaponpuBojaa. [IpuMeHnM onucanHyo BbIlE GOPMYITy, MOTYIUM:

2

| v
AP =| A .2 4 o2
He [ He dH2 Z é]lc J p 2

OnpenenuM pekuM TEUEHUS KUIKOCTH B HATHETATEIILHOM TPYOOIPOBO/IE.

Kpurepuit PeitHonbaca Re,,. /Uisi TeYSHUS KUIKOCTH B ’TOM TPyOOTpoOBOAE pa-
BCH:
vy -d,, 7,08-0,0152

Re, . = =10762
A v 10-10°°

et
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

Tak, kak pexuM TedeHHus: paboueil )KUIKOCTH B HarHETATEILHOM KaHaJlle Maru-
CTpaJI TUAPONPUBOA TOoXe OyneT TypOyieHTHbBIM (Rey > 2300), To K03ddu-
[UEHT A, MyTEBBIX MOTEPh JABJICHUS KUJIKOCTU B ATOM CIIy4ae TakKe orpee-

JuM 110 popMyIie ANbTITYJIS:

A
A =011 (=4 4 =2
Hr (d ) 0.0152 10762

HI’ eHF

3 0,25
68 O25:011-[0’1'10 + 68} -0,0371

[ToTepu naBneHus Ap,, B HarHETaTEJIbHOM TPYOOIPOBOJE TUIPONIPUBOJIA OYIyT
PaBHBI:

4
Ap,, =| 00371
Pur [ 0,0152

7,08

+30)-980- =9,77-10°I1a

OmnpenenuM MOTepH JIaBICHUS Ap., B CIMBHOM TpyOompoBoje. [IpumeHum u3-
BECTHYIO (hOpPMYITY:

OmnpenenuMm cHadama KOdQPUITUEHT A, MyTEBBIX NOTEPH AABJICHUSI B CIMBHOM
TpyOomnpoBose. i 3Toro BeiuUcIuM KpuTepuii Pelinonbica Re., s TeYEHUS
KUJKOCTH B TOM TPyOOIPOBO/IE:

OTtcroa cineayer, 4YTo PeXUM TEUCHHS padoydeil KUIKOCTH B CIIMBHOM KaHale
MarucTpajiu THAPONpUBoJa Toxke Oyner TypOyneHTHbIM (Rec, > 2300). IToaTto-
My KO3(PUIMEHT A, MyTEBBIX MOTEPh JABJICHHS KUAKOCTH U B ATOM CiIydae

TaK)Ke OMpenesuM o GopMysie ANbTITYJIS:

" 0,25
Ay =011 (B 08 yozs _gqq, (0’1 107, 68 j — 0,041
d.,  Re., 002 4740

[ToTepu naBneHus Ap., B CAMBHOM KaHalle TPyOONPOBOJE THIPONPUBOIA OyIyT
paBHBbIL:

2
Ape, = 0,041~i+ 20 |- 980- 2,37 =0,833-10°ITa
0,02 2
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Wam| Jinct | Ne pokym. [lMognucek| daTa




OO1ue (cymMmMapHbIe) MOTEPU AaBIEHUST Ap, pabodeil ®UAKOCTH B KaHajax Ma-
THCTpaJIel THIPOIIPUBOIa OYAYT paBHBI:

Ap; = Ap g + App + Ap; = 0,0117-10° I1a +9,77-10° I1a +0,833-10° la = 10,6 -10° I1a

7. PacuéT u BbIOOP 00BEMHOTI0 rHAPOHACOCA.

MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.
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Puc. 6. lllecTtepenHsiit Hacoc:

1,8 — mectepun; 2, 13 — GOKOBBIC AUCKHU; 3 — Bajl; 4 — MOAMIUITHAK KAa4CHUS; 5
— ymiotHenue; 6, 10 — obmactu Hacoca; 7, 12 — MOAMIAITHUKY CKOTBKEHHS; 9 —
kamepa; 11 — npyxkuna; 14 — kopnyc; 15 — o6nacts 3anemnenus; B, H — mnono-
CTH BBICOKOTO p, U HHU3KOTO p; JABJICHHS COOTBETCTBEHHO; D — IIMpHHA IIecTep-
Hu; D, r — namamerp, paauyc HadallbHOW OKPY)KHOCTH InectepHu; Dy, Iy — nua-
METP, Pagnyc HapyKHOM OKPYKHOCTH IIECTEPHU; 2N — BhICOTa rOJIOBKH 3y0a Iire-
crepan; Q — mopauya.

8. PacuéT Teopernueckoii nogaum Qy u padouero o0béma Vy, Hacoca.
OmnpenenuM TeopeTndeckyro nmogauy Q. Hacoca.

Qum 1725-107°

=1,30-102x3/c.
Non 0,96

QTH =

3nech Q,, AelcTBUTENbHAs (MOTpeOHAas) MoJada HacocCa;

Non =0,96— 006bEéMmuBIN KIIJ[ Hacoca.

Omnpenenum notpeOHy0 BenmuuuHy Vp, , u°/06. pabodero o0béMa Hacoca U3
OCHOBHOM (hOpMYITBI 11T 00BEMHBIX THAPABIUICCKIX MAITHH:

Wict
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

V.., -n

Quy =11
371eCh N— 4ucia0 000pPOTOB Bajia Hacoca B MUHYTY, 00./MUH.
[Toyunm
—=
—
Orcrona

% M306=52 cm06,

ITo xaranory (ctp. ) BeiOMpaem mecTepéHHbIN Hacoc HIII-46:
PaGounii 066EM 3TOr0 Hacoca no katanory 49,1 cm®/06;
Pabouce maBienue 16 Mlla;

UYacToTa BparieHusi cuiioBoro Basa Hacoca N =1500 o6/mMuH.
[ToTpebnsiemas moiHoCcTh 24,1 kBT;

O6mmit KITJI #=0,82;

Macca 7,0 kr.

9. PacuéTr 0OCHOBHBIX reOMeTPUUYECKUX NapaMeTPOB BHIOPAHHOI'0 HACOCA.

Monysib M 3aneIIeHus Hacoca:

———.

3nech Z =8...15— uucno 3yones. [Ipumem Z =10;
Mopyne 3anemnenus npumeM M =3.5 MM
HauanbHerii tuamerp mectepau (cM. puc 6 ) D=m-z=3,5-10=35 mwm;

[upuna b mwecrepau

Teopernuecknil KpyTAIIMM MOMEHT HAa CHJIOBOM Bajly HAcoca OIPEHEIsIEM C
MOMOILbI0 OCHOBHOM (QopMyJibl 1Jii OOBEMHBIX POTOPHBIX THUIPABIMYECKUX

MalllhH:
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

-V
M, =Bt poy,
2.
31ech Py = Pespe — Payvr 11} Dgvr Ppy — JABIEHUE HA BBIXOJIE U3 HACOCA U HA
BXOJI€ B HACOC, COOTBETCTBEHHO.

JlaBrieHue p,,, Ha BBIXOJIE U3 Hacoca ONpEeAEIMM U3 PaBEHCTBA, KOTOPOE Onpe-
JIeNIieT OCHOBHOE YCJOBHE DPAabOThI 0OBEMHOrO Hacoca € I'MAPOLMIMHIPOM:
JaBJICHUE p,,,, HA BBIXOJE U3 HAcOcCa JIOJDKHO OBITH OOJIbIIE MOTPEOHOTO pac-

YETHOTO JABJICHUSI p, B MOPLIHEBON MOJIOCTH THAPOIMIMHIPA HA BEIUYUHY
Ap,, TOTEphb NaBJIeHUs paboyel >KUJIKOCTU B KaHaJlaX HAMOPHOW MarucTpaiu
TUJPOTIPUBOJIA:

Psix = P+ APy = 167-10° +9,77-10° =177-10° ITa

JlaBnenue p,, Ha BXOAE B HAacOC OOBIYHO ONPENEISAIOT U3 YCIOBHS PabOTHI

Hacoca 0e3 KaBHUTAallMH, TAK KaK KaBUTAalIUA PC3KO YXYIIIACT OCHOBHBIC 3KCILITY-
ATAIMOHHBIC ITapaMCTPbl HACOCOB, BBI3BIBACT HMX H3HOC U ABJIACTCA ABJICHUCM
HCIOIIYCTHUMBIM.

[Tpu 0OBIYHBIX YCIOBHSIX OECKABUTAIIMOHHON PabOThl 00bEMHBIX THAPOHACOCOB
MO>KHO CUHTaTh, YTO JABJICHUE p,, Ha BXOJI€ B HACOC OJM3KO K aTMOc(hepHOMY

nasiieHnto. [Ipu sTom:
Py = Py =177-10° Ia
Teopernyeckuii KpyTAUIMIA MOMEHT Ha CUJIOBOM Bajly Hacoca OyAeT paBeH

5 —6
ar, = Pu Ve 177105220
2.7 2.314

D@ dekTuBHBI (IEHCTBUTEIBHBIN) KPYTAMIMI MOMEHT M., Ha Baly Hacoca,
KOTOPBIN JOHKEH o0ecrednBaTh MpUBOJ Hacoca OyneT OoJibllie TEOPETUYECKO-
ro. Bennuuna M ,,, Oyzaer paBHa:

My 2&75:155[{%14

M3<1)H =

MH !
DddexTuBHAsT MOIHOCTL N,,, Hacoca, T.e. MOIIHOCTh, KOTOPYIO ITOJIKCH
obecrnieunTh MPUBOJA HAacoca, OyIeT paBHa:

N, :M3¢H.2-67r0-n _ 155-2-2,;4-15002 243-10° Bm

10. Onpenenenue KII/I rugponpuBoaa.
OO6muit KITJI runponpuBoga paBeH:
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MNMognuck 1 gata

Baam. uHB. Ne oy6n.

B3am. nHB. Ne noan.

MNognuck 1 gata

MHB. Ne nogn.

N=No™ Nu’ Moy
371ech:
n,— 00wseMubIi KITJI runponacoca, paBusiit 0,96;
n, —mexanndeckuit KT/ ruagponacoca, paBusiii 0,95;

n. —ruapasanueckuii KITJI ruaponpuBoaa, paBHbIM:

5
0, = DPr :1_ApZ 2167 105 — 0,944
Py py 177-10

Taxum o6paszom, obmmii KITJ[ rugponpusoaa paBeH:
1, =0,96-0,95-0,944=0,861

C npyro#i ctoponsl, obmuit KII/[ ruaponpuBonan,, OyaeT onpeaensrbes pa-
BEHCTBOM
N,y Fu- Uy, 50-10°-0,4

= = = =0,823
e N3ATP N3ATP 24'3'103

31€Ch YYMTBHIBAECTCS, UTO IOJIE3HAS MOIIHOCTH THUAPONPHUBOJA OMPEHACIACTCS
npousBeeHueM pabodero ycwimsF, =50-10° //, pa3BUBaeMOI0 IITOKOM TI'HJI-

pOLMIUHApPA, HA CKOPOCTh v, =0,4 m/c IBUKEHUS IITOKA THIPOLUINHAPA.

[TocneqHee paBeHCTBO MOKA3bIBAET, UTO PACUYET THAPONPUBOA BHITIOJHEH Mpa-
BUJIBHO.

et

Wam| Jinct | Ne pokym. [lMognucek| daTa




11. Tabimua pacyéTHBIX NapaMeTPOB 00BbEMHOI0 THAPONPHUBO/AA.

Ta6muma 1. Pacu€THbie mapameTpbl 00BEMHOTO THIPOIPUBO/IA.

Hazpanue mapameTpa U €ro

Pa3MEepHOCTh

Yucneunoe
3HAYCHHUE Mapa-
MeTpa

[ToTpebHOE ycunue F Ha miToke ruapormaapa, H 50-103
[ToTpebHast cKOpOCTh v MITOKA TUAPOLMIUHIPA, M/C 0,4
[Totpebnast momHocTs N, pa3BuBaeMasi THAPOIPUBOAOM, 20-103
Brm 63,40
JlnameTp MOpIIHS THAPOIMIMHIPA, AUAMETP INTOKA TH-
POLMIUHAPA, MM
i ’ 160-10°

PacuérHoe pabouee naBieHue ruaponpuBoja, la
dakTuyeckoe pabouee JaBIICHHE B TMOPITHEBOW ITOJIOCTH .

© ruApounIuHapa, Ila 167-10

f:“[ 103

< OO6BEeMHBIH Pacxoy B HOJIOCTH THAPOLMIMHPA, Mo/c 1,25-10

0

[$]

E{ JlnameTp BcachIBaIOIIETo TPYOOIIPOBOIA, MM 40

[e)

= JluameTp HarHeTaTeIbHOrO TPyOONIPOBOIA, MM 15

. JluaMeTp CIMBHOTO TPyOOIIPOBOIA, MM 20

O

= OO61uue notepu AaBieHUsT Ap, B MATUCTPAIAX TUIPOTPUBO-

< na, Ila 10,6°10°

m

S Tun BeIOpaHHOTO THAPOHACOCA HIII-46

=

§ Tun BEIOpaHHOTO ITUITMHIPA 1-75

= MomHOoCTh TpUBOJA THAPOHACOCA, Bm 24,3-10°

o

= KII o6bémHOr0 THApOnIpUBOAa, % 86,1

e

o

s

S BriBobl.

§ 1. OnpeneneHbl KOHCTPYKTHBHBIE TapaMeTphbl THAPOLMIIMHAPA U THAPO-

Hacoca.

g 2 . Ilpou3Ben€H ruipaBIUYECKUil pacu€T MarucTpajied ruponpuBoaa.

i 3. BrinosiHeH BeIOOpP rujipoHacoca u TMAPOIUIIUHIpPA.

é 4. Onpenenen oouuit KITJI runponpusoza.

= 5. OcHOBHBIE TaHHBIE pacyéTa 0OBEMHOIO THAPONPUBOJIA CBEJEHBI B Ta0-

- nuiy.
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