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OnpepeneHue.

[lapoBaga mallnMHa — TennoBou ABuUrarternb
BHELLHEro cropaHus, npeobpasyroLinm
QHEPIruio HarpeToro napa B MEXaHUYeCKYHo
paboTy BO3BPATHO-MOCTYNaTENLHOro
OBWXXEHUS MOPLUHS UK BpaLlaTeNibHOro
OBWXeHUA Bana. B bonee lunpokom
CMbICIie napoBas MallmHa — robon
OBuraTernb BHELLIHEro CropaHns, KOTOPbIN
Nnpeobpa3oBbIBAET A3HEPIUIO Napa B
MEXaHU4YeCKyto paboTy.



N300peTeHne n pasButmne

[TlepBOE N3BECTHOE YCTPOWUCTBO, MPUBOANMOE B ABUXKEHME MapOM,
6bino onucaHo 'epoHoM 13 AnekcaHapwun B NepBOM CTOSTIETUN —
9TO TaK Ha3blBaemMas «6aHs [epoHay», unmn «aonunun». lNap,
BbIXOASALLNIN MO KacaTenlbHOW U3 103, 3aKPENSIEHHbIX Ha LLape,
3acTaBndasn nocnegHuin BpallaTbCs.

PeanbHasi napoBasi TypbuHa 6bina n3obpeteHa HamMHOro No3xe, B
cpeaHeBekoBoOM Erunte, apabckum punocodpom, acTpoOHOMOM U
NHXXeHepoMm XVI Beka Tarn-anb-AmnHom. OH Nnpeanoxmn MetToq
BpalleHUs1 BepTena nocpeacTBOM NOTOKa napa, HanpasnsaeMoro
Ha fionacTu, 3aKpensnéHHble no oboay koneca. NogobHyro
MaLUWHY NpeanoXun B 1629 r. UtTanbsHCKUN NHXeHep [xoBaHHN
BpaHka ons BpalleHus LMnnMHOpUYeCKoro aHKepHOro yCTpoOnUCTBa,
KOTOpOE NooYepeQHO NogHMMAro 1 OTNycKasrio napy necroB B
cTynax.

OagHuM 13 onbITOB (bpaHLUy3CcKoro usnka n nsobpetarens [eHn
[ManeHa 661110 co3gaHne Bakyyma B 3aKpbiTOM UunnnHape. B
cepeaunHe 1670-bix B [apuke OH B COTPYOHUYECTBE C
ronnaHacknm domnsmkom ornreHcom paboTtan Hag MaLllnHON,

KOTOpadA BbITECHAJA BO3AYX U3 UNJTMHAPA MNMyTEM B3pbiBa NoOpoxXa B "!'..qf \

HEM. Buast HemonHOTY BakyyMa, co3gaBaemoro npu atom, MNanex
nocne npuesna B AHIMMIO B 1680 I. co3aan BapuaHT TaKoro xe
LUMNUHAPA, B KOTOPOM Nony4us 6onee NonHbIA BakyyMm C
MOMOLLIbIO KUMSILLEN BOAbI, KOTOpas KOHAEHCMpoBanach B




nepBbIM I'IpI/IMeHéHHbIM Ha Nnpon3BoacTBeE MNapoBbliM ABUTaTENIEM
Obina «noXapHasa yctTaHOBKa», CKOHCTPpyMUpoBaHHas aHITMNCKUM
BOE€HHbIM UHXXEHEPOM Tomacowm CeﬁBepM B 1698 roagy.

3arem aHrnunucKknn KkysHel, Tomac HetokomeH B 1712 roagy
NPOAEMOHCTPUPOBas CBOU «aTMOCMEpPHbIN ABuraTenb». [lepBbiM
npumMeHeHnem asuratens HetokomeHa Obina oTkadvka Bogbl U3
rnyOOKON LLaxThl.

B 1769 rogy wotnaHackum mexaHuk [hkenmc YarT (BO3MOXHO,
ncrnonb3oBae naen lenHcbopo) 3anareHToBar nepeble
CyLLIECTBEHHbIE YCOBEPLLUEHCTBOBAHUSA K BAKyyMHOMY ABUraTersito
HblokoMeHa, KoTopble caenanu ero 3HadnTenbHo 6onee
adppeKTMBHbLIM MO pacxoay Tornnmea. [NosbliweHne adpPeEKTUBHOCTH
asuratens Yarrta npuBesio K UCMofib30BaHUIO S3HEPrn napa B
NPOMbILLNIEHHOCTM.

[anbHenwnm nosbliweHneM aPPEKTUBHOCTUN BbINO NpUMeEHeHNe
napa BbICOKOro gasneHusi (amepukaney, Onueep IBaHC n
aHrmunyaHuH Pnyapg TpesuTuk). P. TpeBUTUK yCreLwHO NoCTpousn
NPOMbILUSIEHHbIE OQHOTAKTOBbLIE ABUraTenn BbICOKOro AaBfieHUs,
N3BECTHbIE KaK «KOPHY3STbCKNe aBuratenmy.

dpaHLy3ckuin nsobpetatens Hukonac-Mosed KyHbo B 1769 rogy
Npo4eMOHCTpupoBar nepBoe AeNCTBYOLLEE CAMOXOAHOE NapoBoe
TpaHCNOpPTHOEe cpeacTBo: "fardier a vapeur" (naposyto Tenery). B 1788
rogy napoxopg, NOCTPOEHHbLIW [PKOHOM PUTHEM, YXKe OCYLLLECTBNAS
perynsipHoe coobuweHne no peke [lenasep mexay Gunagenoguen
(wrat MeHcunbBaHus) n BepnuHrroHom (wtat Heto-Mopk).

lepBble NMPOMbILLUJIEHHbIE ABUraTenu

Cxema paboTbl napoBow
MaLUHbl HblOKOMEHa.

— [Nap nokasaH nunoBbIM
LiIBETOM, BOAA - CUHUM.

— OTKpbITbIE KNanaHsbl
NoKasaHbl 3ef1EHbIM LBETOM,
3aKpbITbl€ - KPACHbIM




[lpmeHeHne

[MapoBble MaLLMHbI MOTYT BbITb KITaccuULUMPOBaHbI MO UX NPUMEHEHUIO CIIEAYIOLLM
obpasom:
CTaunoHapHbI€ MaLUNHbI
CTaunoHapHbIe napoBble MaLlnHbl MOTyT BbITb pa3faeneHbl Ha ABa TUNa no pexmnmy
e MaluunHbl C nepemMeHHbIM NCMNONb30BAEMIIOBLIE MaLLVHbI, KOTOPbIE PEOKO

pe>Kl/| MOM’ K KOTOpb|M OTHOCHATCHA OCTaHaBIINMBakOTCA N HE OO0JTKHbl MEHATD
MaLUUHbI MeTannonpOKaTHbIX HanpaslrieHne spaLleHn4. OHwu BKNtOYAIOT

. JHepreTn4eckmne gsuraTtesrin Ha
CTaHOB’ napOBbIe ne6eﬂ'KM v AINIEKTPOCTAHUNAX, a TaKXKXe MNPOMbILLUJIEHHbLIE

nogobHble YCTPOUCTBA, KOTOpbIe [BUraTenu, cnosb30BaBLLNECS Ha 3aBOAAX,
AOJIKHbI YHaCTO OCTaHAaBJITNBATbCA dabpurkax n Ha KabemnbHbIX XXene3HbIX
N MEHATb HanpaBneHne [oporax o LLMPOKOro pacrnpocTpaHeHus

anekTpuyeckoun Taru. [iBurarenm manou
MOLLHOCTM NCMOSb3YKTCS Ha CyO0BbIX
MOensaxX 1 B crieymarnbHbIX YCTPOUCTBAX.

[TapoBas malunHa Ha
cTapow caxapHown pabpuke,

=R AN

BpaLLleHUS.




TpaHCNOPTHbIE MALLUNHbI

[TapoBble MaLUMHbI UCNOMNb30BaNUChb Ans
npuBoaa PasnuUYHbIX TUMOB TPAHCMOPTHbLIX
CpeacTB, Cpean HUX:

e[lapoxon

CyxonyTHble TpaHCNOPTHbIE CpeacTBa i |
e[TapoBon aBTOMOOUITb
e[lapoBo3

eJlokomobunb

e[lapoBown TpakTop

e[lapoBown aKcKkaBaTop, U Oaxe
[lapoBoi camoner. -
B Poccun nepBbIv gencTeyowmnm napob
obin noctpoeH E. A. n M. E. YepenaHoBbiMn
Ha HmwxHe-Tarnnbckom 3aBoae B 1834 rogqy
anga nepeBo3ku pyasl. OH pa3sumBarn
CKOPOCTb 13 BEPCT B Yac un nepeso3usn dbonee

200 nygoB. (3,2 TOHHbI) rpy3a. [innHa nepBou
»KenesHown goporu coctaensna 850 M.
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[TpenmyLlecTBa NapoBbiX MaLUKUH

OCHOBHbIM npenmyLlecTBOM NMapoBbiX MalLWNH ABJIAETCA TO, YTO OHU MOT'YT NCIMOJ1b30BaTb
NnpPakTn4eCcKn nobble NCTOYHUKK Tenna ans npeo6pa3OBaH|/|s'-| €ero B MeEXaHN4YEeCKYo pa60Ty.
OTO OTNNYAET UX OT ABUraTtenemn BHYTPEHHENo CropaHug, KakabIn TMN KOTOPbIX Tpe6yeT
nCcnosrb30BaHUA Ol'lpeﬂ,eﬂéHHOl'O B/aa TorsimBa.

[MogoBHbIMM cCBOMCTBaMM Takke obnagaroT Apyrne Tunbl BUratenen BHELWHEro CropaHus,
Takne Kak gsuratens CTUpMHra, KoTopble MoryT obecnednTs BeCbMa BbICOKYHO
9(PPEKTUBHOCTb, HO UMEIOT CYLLLECTBEHHO BOSIbLIME BEC 1 pa3Mepbl, YEM COBPEMEHHbIE TUMbI
napoBbIX ABUraTenemn.

napOBble NOKOMOTUBbI HEMSTOXO NMOKa3bIBalT cebsa Ha 6onbLUNX BbICOTAX, MOCKOJIbKY
SCbeeKTVIBHOCTb nx pa6OTbI HE NagaeT B CBA3U C HU3KUM aTMOCCbeprIM AdaBrieHnem.
rlapOBO3bI A0 CUX NMOP UCIMOJTb3YKTCA B TOPHbIX pal710Hax JTaTtnHckon AMepMKM, HECMOTPA Ha
TO, YTO B paBHI/IHHOﬁ MECTHOCTU OHM AaBHO ObINK 3amMeHeHbl bonee COBpEMEHHbIMU TUTMTAMN
JIOKOMOTHUBOB.

B LWLsenuapwuu (Brienz Rothhorn) u B ABCTpumn (Schafberg Bahn) HOBblEe NapoOBO3Hbl,
MCNONb3YIoLME CyxXon nap, oKasasnm CBOK 3(PPeKTUBHOCTb. OTOT TUMN NapoB0o3a Obin
pa3paboTaH Ha ocHOBE Mofaernen Swiss Locomotive and Machine Works (SLM) 1930-x rogos, co
MHOXXEeCTBOM COBPEMEHHbIX YCOBEPLLEHCTBOBAHUI, TAKMNX, KAK UCNOSb30BaHNE POrUKOBBLIX
NOALLUMMAHUKOB, COBPEMEHHAs TEMMNOU30NALMS, CKUraHNe B Ka4yecTBe ToMnnmBa Nerkux
HedTAHbIX bpaKkuui, ynydlleHHble naponpoBobl, U T.4. B pesynsrate Takmue napoBo3bl UMEKT
Ha 60% MeHbLUee noTpebrieHne Tonnmea 1 3Ha4YUTENbHO MeHbLLME TpeboBaHUS K
obcnyXueaHuio.

Kpome Toro, napoBbie TOKOMOTUBbI 3HAYUTENBHO Nerye, Yem Au3enbHble U 3reKTpuyeckue,

YTO 0COBEHHO dKTyal1bHO OJ14 FOPHbIX XXeJ1E3HbIX A0POTr. OcobeHHOCTbIO napoBbIX asuratenen
ABIIdeTCHd TO, YTO OHNN HEe HV)KOAKTCHA B TPAHCMNNCCUI, nNepedaBad vcurnime denocpeacrBeHHO Ha



KoadpdpunumeHT nonesHoro
O0encTBug

KoadpdomumeHT nonesHoro aencteus (KM4) rennoBoro aBuratenst MOXeT ObiTb

onpeaenéeH Kak OTHOLLEHKUE MOSIE3HON MeXxaHn4eckon paboThbl K

3aTpadunBaeMoMy KONMMYECTBY TEMMOThI, coaepxallenca B Tonnmee. OctansHas

YacCTb AHEpPrnun BbIAENAETCH B OKpY>KatoLLyto cpeay B Buge tenna. KN4 rennoson
Wout

, roe

Qin W_  — MexaHuyeckas paborta, [x;

out

Qin — 3aTpadYeHHOoe KONM4ecTBOo TeNNoThl, K.

[TapoBon aBuratesnb, BbiMycKaoLum nap B atmocdepy, byaetr uMeTb
npakTudeckun Kr (Bkntoyvas Kkoten) ot 1 4o 8 %, oAHaKo aABuraTerns C
KOHOEHCAaTOPOM U paclunMpeHmnemM NpoTodHOW YacTty moxeT ynydwnTb KINO go 25
% n paxe dornee. TennoBaga anekTpocTaHUUs C naponeperpeBaTeriemM 1
pereHepaTtuBHbIM BogonogorpesomM MoxeT goctuub KL 30 - 42 %. NaporasoBble
YCTaHOBKN C KOMOMHUPOBAHHbBIM LIMKITOM, B KOTOPbIX QHEPINS TOMNMBA BHa4vane
ncnosb3yeTca Ansa NnpuBoga ra3oBon TYpOUHbLI, a 3aTeM Ansi NapoBon TYPOUHbI,
MOryT focTuratb KoadodpuumneHTa nosnesHoro gencrems 50 - 60 %. Ha TOL,

9P EKTNBHOCTL MOBLILLAETCH 3a CHET MCMNONb30BAHUA YaCTUYHO
oTpaboTaBLlEero napa asns OToNfEHUs U NPON3BOACTBEHHbLIX HYyXA. [Tpn aTOM
ncnonb3dyetca 40 90 % dHeprum Tonnmea 1 Toribko 10 % paccemBaeTcs
becrnonesHo B aTMocdepe.
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