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NMPEAMNCNOBWE

llacTomwaH paboTa npegcTaBnsieT cob6oil 06pabOTKYy 4YacTu CTEHO-
rpaMm nekumid, YNTaHHbIX aBTOPOM afiblOHKTaM MOTOPHOI cneuunansHOCTH
BoeHno-HTAaywnoin Akagemun um. npod. H. E. )Xykosckoro B 1932 r,
B kHWre nonoxeHa nub TepMOAMHAMUYECKAA CTOPOHA ras3oBbIX Typ-
6vH (obwam rugpaBnuyveckas Teopus TypOWH He ABNsfeTCA chneuugu-
YeCKOW Yac i1.x) Teopuu rasoBbiXx TypOWH), MpuyeM psg BOMNPOCOB pas-
paboTtaH BHOBb.

N3 3TuX OpuUrnHanbHbiX MOMEHTOB Cnefyer OTMETUTb:

Mnasa Il 6) MONMTPONUYECKOE pacluMpeHne ras3oB; B) CpaBHeHWe
aamabaTnyeckoro M NOAUTPONMUYECKOTO NPOLECCOB; I) TenjocofepXaHue
YX0AALWMX ra3os; ) BAUAHWE NOJOrpeBa CMecu Ha *

naBa lll—paHo HekoTopoe 0600LWeHNe (OPMYS UCTEYEHUS.

MnaBa IV —6) meToabl pacyeTa Koneca Keptuca, r) onTumanbHas
[ANWHA NONaTKK; €) BAWAHUE MHa K. N. 4. I (dur. 44a).

naBa V — pacuyeTHbIN pexum [ns conna, ygap npu BXOLe CTpyM
Ha NoNaTky.

MnaBa VI — paspaboTaH meTog pacyeta TypbuH B T-3= guarpamme
6e3 KaKMx-nnmbo MOCTPOEHWUIA (3TOT MYHKT HMYEro MPUHUUMNMANLHO HO-
BOro He fgaeT). PaccmoTpeHa pereHepauua B uuknax Crtogona un bpait-
TOHa, rae 0CO6eHHO cnepyeT OTMeTMTb mr. 95; aToT naparpad noka-
3bIBaeT, YTO OOLLENPUHATOE MHEHWE O BbIFOAHOCTY LuMKna Ctofona umeeT
[lOCTaTOYHO YC/NOBHOE 3HauveHue. (Bo BpeMs neyaTaHUs KHUTWM MOSABU-
nacb ctatbsl MHX. 3oTtukosa I. L., cm. BKTO, 1933 r., Ne 4, KoTOpbIi
TakXe MPUXOAUT K BbIBOAY YC/MIOBHOCTM nMpeummyulectsa uukna Crto-
fona, cTaBa BOMNPOC HECKONbKO WHaue).

O600LWeHO cpaBHEHME YKa3aHHbIX LWKAOB Npu OAHOW CTeneHu
cXaTus U OfHOW HauvanbHOW TemnepaType. VI3MeHeHO OCHOBHOe ypaB-
HeHWe ANns pacyeta Typ6wuH ;?= con8l: ¢ BNPbLICKOM BOfbI.

naBa VIl HanucaHa BCSi aBTOPOM: B Hell cnefyeT 06paTUTb BHU-
MaHWe Ha 3aBUCUMOCTb TeKyLlero N30TeEPMUYECKOro K. N. [. OT AaBfIeHUS.

MnaBa VIII-—nepexon TypouH p — con3! Ha Apyroi pexum.

B ocTtanbHOM MaTepuan uMmeeT KOMMNUAATUBHbLIA XapakTep. ABTOp,
cnegya npumepy Mu&ela (bl OatpHurblnen, 1931), Hawen Hy>XHbIM
OTMEeTUTb CaMOCTOATEe/IbHble MOMEHTbI B KHWUre, 4TOObl 061eruynThb
ynTaTenaM OLEHKY 3TO paboThl.

NuTepaTypa no ras3oBbiM Typ6uHam MpuBefeHa B KOHLE KHUMK
» KpaTKOW aHHOTauuel Hambonee xapakTepHbIX paboT. 3TOT CNMCOK
rem 6onee Heob6xogum, YTO aBTOP HE CMOT, Aa U He cuyMTal Heob6Xo-
JWMLIM no ycnoBusiM MecTa U BpPeMeHU WCMoNb30BaTh BECb MaTepuan,
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Kakoii umeetcsa B nuTepaType. CnefyeT TakXe OTMETWUTb, YTO B XYyp-
Ha/llbHOW nMTepaType 00/blUe BHUMAaHUS YAENSeTCs HaALyBHbIM Typ-
6VHaM 1 06WMUM COOBPaXEHWAM, YeM KOHKPETHbIM BOMpOCaM TEOpUW.

JKCMepMMeHTanbHbIA MaTepuan no rasoBbiM Typ6uHam aBTOp Mpefg-
nonaraet gatb Bo Il yacTu, rae Kpome 3Toro 6yAyT fAaHbl KOHCTPYK-
TUBHbIA pacyeT, chneyuanbHble LUUKAbI, Tenjonepefaya B AonaTkax,
Kamepe W AWCKax, CropaHue B Kamepe W NaTeHTHbIA 0630p Hambonee
MHTEPECHbIX MPEeaI0XeHWA.

Mpobnema rasoBoil TypOWHbI MOCTaBfieHa JAaBHO, HO PELUEHUS He
nonyymna ewie A0 CUX MOp; aBTOp FNy6OKO YBEPEH, UTO PeWnTb 3Ty
npo6aemMy MOXHO /Wb MPUBNEYEHNEM K HE Halleil TeXHUYECKOW
MO/IOAEXW W B MEPBYK O4yepefb — cnylwiateneil BTY30B.

K coxaneHuto, elle MHOrME PYKOBOAWTENM HAlUX BTY30B HE fCHO
cebe npeAcTaBASOT, 4YTO MPOOGAEMHble BOMPOCHI B MEPBYH 04vepedb
OO/KHbI CTaBWUTbCA Y HUX U CTaBUTHLCSH CEPbE3HO.

dTa KHWra, pa3BuMBasi W [JOMNOMHSAA TEOPUIO rasoBbIX TYpOWH, uMeeT
LUeNbl0 MpUBAEYL BHUMaHWEe K npobneme, fatb CPeACcTBO A1S KPUTHU-
YECKOW OLIEHKM TOF0 WM MHOTO MpeasioXeHus usobpetaTene, a Takxe
CNY>XUTb MOcobvMemM AN caywarteneil BTYy30B W B MepBY ovepedb ANd
cnywaTteneii BBA.

Bn. Ysapos
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BBEOEHWE

Kypc rasoBbix TypOWH 3aHMMaeT CBOeO6pa3HOe MECTO Cpejmn ocTalb-
HbIX AWCUMNAUH. [pyrue nofobGHble Kypcbl, KakK, HanpumMep, Kypc napo-
NbIX TYPOWH, ABWUrateneid BHYTPEHHEro CropaHus, aBMALMOHHbLIX MOTO-
poB, paccMaTpuBaloT Yyxe pa3paboTaHHble KOHCTPYKLUM U MNpPOBEpPEeH-
Hble pacyeTbl, B TO BPeMA KaK KypC ras3oBbiX TypbuH He ob6napgaet
TaKMMU BO3MOXHOCTSIMW. 17ypC 3TOT LENMKOM HOBbIA. Y Hac B Cotose
3Ta gucuMnAuHA B HacToslee Bpemsi yuTaetca B Mopckoih akagemuu
B JIeHVWHIpage M B HEKOTOPbIX BTy3ax MOCKBHbI.

[a30Bble TYpOWMHbI He WMEKT YCTAHOBMBLUMXCA KOHCTPYKUUA 1
MeTOZl0B pacyeTa; nuTepatypa Mo HUM HefocTaTovyHa. OTW 06CTOATENb-
CTBa fenaloT BecbMa Heferkoi 3ajadyy aBTopa 3TOM KHUMM — AaTb
CUCTEMATMYECKOE W3/NOXEHNE TEOpUM W NPAKTUKU ra3oBbiX TYpOUWH.
TpyZHOCTbL ycyrybnsdercs ewe Tem, YTO ras3oBblX TYpOWH Ha BCEM 3eM-
HOM Llape MMEeeTCA OYEHb OrpaHMYeHHOEe KOJINYeCTBO. EAUHCTBEHHbLIMU
M3BECTHbIMU NpeACcTaBUTENAMU 3TUX TUMNOB MalUMH ABNAIOTCA TYpPOUHbI
Xonbusapta (Hok”™arll) u, noxanyit, Bennyuyuo (Belurro). Opyrux
TUMNOB Tra3oBbiX TYpPOWH, MNOBMAMMOMY, HE WMEETCA HUrfge, XOTs He
MCK/OYEHA BO3MOXHOCTb, UYTO ras3oBble TYpOWHbI W YCTaHOB/EHbI rpe-
nnbo, HO CBEAEHMA O HWX He nonajalwT B neyaTb. VIHOCTpaHHas nute-
patypa 0 ra3oBblX TypbuHax O4YeHb 6efHa, UMENTCA TOJ/IbKO OTPbIBOY-
Hble CBEfleHWA O TOM, YTO TEM WM WHbIM KPYMHbIM 3aBOJOM BefyTcA
paboTbl B 3TOW 06nacTW. B 4aCTHOCTM W3BECTHO, 4YTO KpoMe TYpOWH
XonbuBapTa pa3pabaTtbiBaeTca TypbuHa LUTtay6epa (MokporasoBasi Typ-
6uHa). Pa3paboTKoii 3TOl TypOWHbI ObIM 3aHATHI TaKMe KpyMnHble
(mpmbl, Kak A3l 3asog MAW, 3aBog Kpynna B FepmaHuu, HO 60nee
Nno3gHWe CBefEeHMA TFOBOPAT O TOM, UYTO MHOrMe W3 3TUX 3aBOLOB OTKa-
3a7Mcb OT pa3paboTku, M cevyac 3TMM BOMPOCOM 3aHMMAETCs TO/bKO
3aBof dPoiiTa Nof HenocpefcCTBEHHbIM PYKOBOACTBOM npod. LUTaybepa.
B nocnegHem wu3gaHun XiwoTtte (Hiike) npod. Ltay6ep coobuwaeT o
mMogenu cBoeil TypOGWHbI, KOTOpas paboTana Ha CXXaToM BO3fAyxe W fana
YyA0BNeTBOpUTENbHbIe pe3ynbTathl. (B kHure ®natorens (Plinel)l umeetcs
yKa3§1Hme, 4yTo nepsas TypbuHa Oblna KpallHe HeyfjayHa W He pabo-
Tana).

Mpod. XonbLBapT NPUCTYNWUI K MPOEKTUPOBAHUIO rasoBbiX TYpOUH
B 1903—1904 rr., n nepas TypbuHa Obina noctpoeHa 6p. KepTuHr
(Keiwpa) B 1908 r. MepBoe uUCMNbiTaHWE ra3oBbIX TypOWUH 6bINO MPOU3-
BefeHO B 1919 u 3arem B 1922—1923 rr. Ha AByx TypOuHax, u3

1P1n8el O0le OarapWwurblnen, belprlg, 1931, 5. 320.



KOTOpbIX OAHa paboTana Ha >XWAKOM TOMAMBe, [Apyras Ha rasoo6-
pasHoM.

Cuctema TypbuH, HaumHaa ¢ 1905 r., He nmpeTepnena 0cobbIX U3Me-
HeHWIA nNpuMepHO A0 1927 r., n Te OMbITHbIE 06pa3ubl, KOTOpbie ObILM
ncnbiTaHbl B 1923 ., NpeACTaBAANM KOMWIO MepBOHaYanbHbIX MoAenei
3a UCK/NIOYEHWEM TOro, 4TO TYpPOWHbLI CTann CTPOUTb C TOPU3OHTASIbHLIM
Ba/OM BMECTO BepTuKanbHOro. KoaguumeHT None3Horo AeicTBMA ONbIT-
HON TypbuHbl 6bin nopsaaka 15°/0 r, mpuyem TypOWHbI He CyMenu pas-
BUTb MPOEKTHOW MoWHOCTU. Typ6buHa, paccuuTaHHas Ha 700 keT, gana
ToNbko 540 keT, W 60MblUeli MOLWHOCTM OHa AaTb He Morfa; MnoBuAW-
MOMY, OblIM HEnpaBUNLHOCTU B pacyeTax.

B Ntanuu rasoBbiMu TypbuHamun 3aHumaeTcsa ¢pupma bpepa (3ocle*a
WMaHana Erneslo Breiia) 2, rae pa6oTtaeT uHX. bennyyuo. Typ6uHa ben-
NyuLo — NocTOAHHOro 06bemMa CropaHus cO CTYMNeHAMU [AaBieHunA3.

dur. 1,

Pe3ynbTaToB MCMbITaHUSA HeT. ONbITHas MallMHa MOCTPOEHa B MNepuof
BpemeHun 1920—1925 rr. VImewTcAa yKasaHWA, 4YTO MPUCTYNJEHO
K NOCTpoiike TypOuHbI MOLWHOCTbK oKono 300 5. c.

WcToprueckn nepsas MonbiTKa NOCTPOUTHL ra3oBYH TYypOWHY cpaBs-
HATENbHO KPYMHOW MOLWHOCTM NPUHALNeXUT QpaHLy3cKoli dupme
3o0clélé Anonywe 6e3 Turbotoleurs, Pans, KoTopas BbINOJHMNA
B 1905 r. TypbuHy no nNpoeKkTy WHX. ApMeHro (Ariweneanii) u
Newmana4d (betale). Typ6buHa paboTana C NOCTOSAHHbIM AaBfieHWEM Cro-
paHus (cxemy cm. ur. 1), HO MO Uenomy psgy NpUYMH fana K. n. 4.
nwb okono 3%.

3Ta Xe (upma npuMmeHuna rasoByw TypbuHy pana Topneg, ANs
KaKoBOli Lenn rasoBble TypOUHbI MOryT OblTb WCMO/Mb30BaHbl [aXe

1 Cm. lron AS8e, 1924, Noy 24.

2 Belurro, PesbcHrLL Prol. A. 54oclola rura 70 Oeburbla®, 2iincb, 1929.

3 Ha MwupoBoii 3HepreTnyeckoli KoHpepeHuun B CTokronbme B 1933 r. bennyyyo
roBopun yxe o TypbuHe p = consl.., cM. Tpyfbl KOH(epeHuuH.

4 Cw.' Barberal 5clwel2, Baure/lun”, Bid. 140, Ne 3.



K MHCrosillee BpeMf, HECMOTPA Ha WX HeCOBEpLIEHCTBA B AaHHbIA
MOMEHT.

KypC rasoBbiX TYpPOWUH unu Typ6GUH BHYTPEHHEro CropaHus usnaraet
LIOPETUYECKME pacyeThbl TEMnsoBOro mnpouecca ras3oBbiX TYpPO6UH, HeEKO-
1N KOHCTPYKTMBHbIE pacyeTbl W pacyeTbl K3 06/acTv Tennonepe-
H,41, Heo6Xo4MMble ANS OUEHKM MNOoTepb OT oxnaxpgeHus. Ons cTpoi-
....... M NOCnefoBaTe/lbHOCTM MW3/I0XKEHWUS Mbl KOCHEMCA W 06Lieil Teo-
pun TYpPOUH.

B rasoBbix TypbuHax, 0CO6eHHO B TypbMHaxX MOCTOAHHOrO o06bema
CropaHus, MPONCXOANT U3MEHAILWMICA Nepnoguyecku npouecc. Moatomy
pacyeT rasoBoil TypbWHbI OT/MYaeTCs OT pacyeToB, KOTOPbIE YCTaHO-
BU/IMCb B MapOBbIX TypbUHax.

YuuTbiBasg BCe 3TO, CTaHET MOHATHbIM, UTO B HAaCcTOsLlee BPEMS
KypC ra3oBblX TYpOMH elle He MOXET MPeTeHA0BaTb Ha KaKyr-HUbyab
BCEOOBEMIOLYH MOMAHOTY, MOTOMY 4YTO BOOOLLE CyLLECTBYeT HEMHOrO
NPakTUYeCKNX fAaHHbIX MO pacyeTy rasoBbiX TypoWH, HO yXxe pa3pabo-
TaHHas Teopusi BCe XXe MO03BONAET KPUTUYECKM OLeHWBaTbL paboTy
rasoBoii TypOUWHbI.



FNABA TIEPBAA

TUMOBBLIE CXEMbI ' A3OBbIX TYPB/H

a30Bble TYpOUHbI MOXHO Pa3buTb Ha fABa Knacca — Cyxue rasosble
TYpO6UHbI M MOKpOrasoBble Typ6uHbl. Cyxue rasoBble TypO6uHbI B CBOHO
oyepeab pa3dbmBalOTCA Ha HECKOMbKO rpynn, a MMEHHO rpynna TypouH
C MOCTOSIHHbIM [AaBNEHWEM CropaHusi M rpynna TYpOUH C MOCTOSHHbIM
06bEMOM cropaHusi. MoKporasoBble TYpOWHbI MOXHO pa3fgennTb Ha
TYPOUHbI C HEMOABMXXHBIMW KaMepamu CcropaHus M TypOWHbI C Mof-
BMXKHBIMW Kamepamu CropaHums.

Cyxue rasoBble TypOUHbI

a) TypbuHbI C NOCTOSHHbLIM AaBfieHWeM cropaHus. Ha cqur. 1 pgaHa
cxema TypOWHbI C MOCTOAHHLIM [AaBneHWeM CropaHus ¢ pereHepayuel
oTpaboTaBwero Tenna. Ha obuiem Bany cugat: TypbuHa 3, LEHTpoO-
OeXHbIn KoMnpeccop 1 M TOMIMBHbLIA Hacoc 6. B 3aBMCMMOCTM OT poja
TONAvMBa MNPMMEHSETCA NS ero nojaynm nmbo LeHTPOoGexHbIl Hacoc,
ecnu TOMNMBO XMAKoe, nn60 Typb6oKomnpeccop, ecnu TOMNAMBO raso-
obpasHoe. PaboTa TypbuHbI NMpPOMCXOAUT TakuMm o06pa3om: Komnpeccop /
nofaet BO34yX B pereHepaTop 2, rAe OH MNOALOrpeBaeTcs OTXOAAWMMU
razamMmm v no Tpybe 4 nocTynaeT, KaK MOKa3blBaeT CTpeska, B KaMepy
cropaHua 5. TonauBo nofaeTcsa HacocoM 6 B (hOPCYHKY 7 u cropaeT
B Kamepe 5. lNpoayKTbl CropaHus pacwmpsalTcda B conse 8, nonagakoT
Ha nonatku Koneca 3 W Janblue, NpPoOXoAA 4epe3 pereHeparop, OMbl-
BalOT ero TpyokuM U yxofsT B Bbixjaon. [JaBfiieHUe BbiXaona COOTBET-
CTHYeT aTMoc(epHOMY AaBneHuto. OfHAaKO BO3MOXHO M Takoe nojo-
XKeHWe, Korfa rasbl HanpaBAsflTCA B 0CO6bLIA OxnaguTens W nocne
oxflaguTens B aKcraycTtop (BeHTunatop). B atom cnyyae pasneHue
3a TYpOMHOIN MeHblle aTMoc(epHOro. Ho Takas cxema MPUMEHSETCH
peXke, Tak Kak BCTpevarTCcs 3aTpyAHEHUA NpuU CKaTuKM oTpaboTaBLUnX
NPOAYKTOB CropaHus.

Bo3MOXeH Takoli BapuaHT, Korja He CyLlecTBYeT pereHeparopa 2,
a BO3JyX HEMNOCPeACTBEHHO MNOCTynaeT B KaMepy CropaHusi, MuHys
pereHepaTop. ;-)fOT BapuaHT TypOuHbI npeacTaBnseTca Hambonee npo-
CTbIM KOHe FpyKTLWILWO W Npu OnpejeneHHbIX YCN0BUAX MOXET faTb
6naroHpuHTAMI pe3ynbTatbll Kamepa cropaHus npefctaBnsieT coboit

1 Mo HTOW cxeme 6bl 11 Mbimo.'LLUrMA rypTum;) ApMCHIO ¥ Jlemnnu.
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TONKY BbICOKOIO AaBfneHus 6e3 Kakux-nnb6o knanaHos. Pa6oTa cno-
KOWHas, ycToiumBasi, Nerko perynaupyemas.

Ha cur. 2 gaHa pab6ouas gmarpamma 3TOi TypOWHbI B pYy-KOOpAu-
HaTax. CoOTBeTCTBYHOLME TOUKM 0603HaYeHbl Ha ¢ur. 1 n Ha ¢wur. 2
OfVHaKOBbIMM OykBamu. [locTynawwWwuiAi  BO3AYX XapakTepusyeTcs
cocTofHuem a. B komnpeccope / uMeeM cxaTue, KOHeL, KOTOPOro
0603HaueH 6yKBOi b. [locne TOro Kak BO3AyX MpoiaeT pereHepartop 2,
OH npuobpeTaeT HOBOE COCTOAHME, 0603HAaYeHHOe Ha guarpamme OyK-
Boii c. CocTosiHME C XapakKTepusyeTcs TeMm, 4YTO [JaBfieHWe BO3gyxa
HEeCKOo/IbKO ynano, HO Temnepatypa yBsenuumnacb. B /A-guarpamme Mbl
MMeeM COOTBETCTBYIOLWYIO /IMHUIO bC, Mpuyem BefMdMHA NajeHus [faB-
NEHUsA MexAy Touykamum b 1 ¢ 3aBUCUT OT KOHCTPYKTMBHOIO BbINOJIHE-
HUA pereHepatopa. MOXHO npegnonaratb, 4YTO MPU BXOLe B Kamepy
ra3 uMMeeT 3TO >e. cOCTOsAHMe c. CoOCTOAHWe ras3a mepej COMNJIOM
(Touka ) xapaKTepu3yeTcs TeMm, 4TO TOT CaMmblii BO3QyX, KOTOPbIA 6bin

CXaT KOMMPECCopoM, Moay4ns B KaMepe CropaHus AajbHeilunin Harpes
B MpoLuecce cropaHus; 3To M306pas3nTCa NMHUERA NOCTOSAHHOro faBfe-
HWS, UAYLWEA OT TOUYKM C A0 TOYKM . CTpOro mMaremMaTU4yeckum 3TO He
OyaeT ropu3oHTanbHas MMHWSA, HO Camblil MPOLlECC CropaHMs MpPoOMCXo-
OWT C 4Ype3BblYalHO ManbiMKM MoTepsaMU fAaBneHusi. COCTOSHME Tas3oB
npu BbIXofe W3 conja 0603HAYeHO OYKBOM € U COCTOSAHWE ra3oB npu
BbIXOAEe M3 nonaTtok — 6ykBoi /. Touku e u cl nexar Ha HEKOTOpOl
nonuTpone, n3obpaxaemMoin B N-guarpamme B BuUAe runep6Oonbl.
Mpouecc MPOXOXAeHMs rasa MO onaTkam MPOUCXOAMT Tak, 4To
[laBNieHne NpuONN3NTENIbHO OCTaeTCA MOCTOSHHBIM, a 3a CYeT TPeHuA
rasoB O noNaTKM MPOUCXOAWT MOBbILIEHWE TEMMepPaTypbl ra30Boli CTPYW
N panbHeilllee yBenMyeHMe 00bema, T. e. OT TOYUKM € A0 TOuku /
NVHUS UAeT napanienbHO ocu abcumce, M Touka / GyfeT COOTBETCTBO-
BaTb COCTOSHUIO rasa Mpu BbIXOAe W3 NOMNAaTOK, MpUYeM [AaBfeHne
B TOuke / Bbllle, YeM f[aBfieHMe B TOUYKe a (aTMoctepHOe [aBneHue).
Mpouecc B pereHepaTtope MNPOXOAMT OT COCTOSHWA / [0 COCTOAHMA K
C HEKOTOPbIM MafeHMeM [AaBfIEHUA U YMEHbLUEHUEM TemmepaTypbl, YeMy
COOTBETCTBYET YMEHblUEHWEe 00bemMa OT TOUKM / [0 TO4YKM K. Teope-
TMYECKM MOXHO paccyXfaaTb TaK: TOYKY K MOXEM COBMECTUTb C TOY-
KO/ a, T. €. 0X/1agMTb MNPOAYKTbl CropaHusi [0 MepBOHayalbHOl TeMm-
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nepatypbl. 3TO 4UCTO TeOpPeTMUYECKOe paccyXfieHue, (PaKTUUYECKMN Xe
rasbl B COCTOSIHUM K Bcerga 6yayT MMeTb 60nee BbICOKYK Temmepa-
TYpY, YeM B COCTOSIHUM a.

Mpouecc 6e3 pereHepauny 1M306pasnTCcs TOM XKe fMarpamMmmoli, TONbKO
6e3 oTpeska bc, T. e. mocne komnpeccopa Bo3ayx 6e3 U3MEHEHUS CBOEro
COCTOSIHUA NOCTynaeT B Kamepy CropaHus.

Takum 06pa3oM CcyllecTBYeT ABa BapuaHTa TYpOWH MNOCTOSHHOIO
[aBneHus cropaHua: 6e3 pereHeparopa W C pereHepaTopom. bbino cge-
NaHo MpeafioXKeHWe BMPbLICKMBATL BOAY B Kamepbl CropaHus TYpPOUHbI
NMOCTOAHHOIO [faBfleHUsA A4Nna Toro, 4Ytobbl MOHM3UTL TemmnepaTypy Cro-
paHus u TemnepaTypy Ha fionatkax. 3TOT TEPMOAMHAMUYECKUIA Mpo-
Llecc npoTekaeT cBOeo6pa3HO MOTOMY, YTO B 3TOM Cliyyae MNPOUCXOAUT
TaKXXe W3MEHEHWE M KONMYECTBEHHbIX BECOBbIX OTHOWEHWUA. TMof cxemy
TYpPOWHbI MOCTOSHHOIO [JaBfIeHUA CropaHMs MOXHO MOA4BecTM MHOro
pa3finiHbIX TUMNOB TYpPOUH,
KOTOpble Ha MepBbIA B3rNag
HM4Yero o6LWero ¢ aToin Typ-
6vHOli He umeloT. B Kaue-
CTBe nNpumepa TypOUHbI No-
CTOSIHHOTrO [AaBfieHus Cro-
paHus npuBeaem npeano-
XeHne HepHcTta (Nernsl).

dur. 3 npegcrasnger
coboli  cxemy TYpOUHbI
HepHcTa, KoTopas umeer
MHOro o6Lero ¢ Tak Ha-
3blBaeéMbIM  ,,CETHEPOBbIM
Konecom". Tlo UeHTpansb-
Holi Tpyb6e 1 nop pgei-
CTBMEM LEHTPOOEXHON cunbl MNOCTynaeT BO3AYyX, MO KO/bLEBOMY Ka-
Hany 2 TOXe 3a CYeT LEeHTPOOEeXHOro AeicTBua BcacbiBaeTca ras. a3
M BO3AYX MNpW MNPOXOXAEHUM BHYTPU MOJMOr0 Konfeca f[o nepudepuu
oTAeneHbl cTeHKoi 3. OKONo conja B TOYKe 4 UMEETCA 3NieKTpuye-
ckmin 3anan. Korga ras v BO3AyX AOXOAAT A0 TOYKU 4, 34ecb Mpowuc-
XOAWUT CropaHue, W CropesluMe NPOAYKTbl BbITeKalT 4yepe3 conjo 5, 3a
CYET Yero nosiyyaetcs KpPyTSALWMA MOMEHT Ha OKPYXXHOCTWM gucka. Ta-
Kum o06pa3oM Bcs TypbuHa npeacTaBiseT OpraHWYeckoe Lenoe BMecCTe
C KOMMNpPEeccopoM, HO BCe-Taky 3Ta TypO6uUHa MNOCTOSHHOIO [aBNeHUs
cropaHmsa. OHa npeacTaBnsieT Kak Obl fBa KomMnpeccopa, COeAWHEH-
HbIX BMecTe. [lo ofHOW nonoBUHe paboyero Kojieca ABUXETCA BO3-
AyX, a no Apyroii —ra3; Ha nepugepmn NPOUCXOAMUT CMeLLeHMe rasa
C BO3AYXOM W CropaHue, NpuWYeM CaMmblii 3anan HY>eH TOAbKO ANa nep-
BOr0 MOMEHTa, AafbHelillee BOCMIAMEHEHWEe MPOMCXOAUT cCamo CO6OA.

3Ta KOHCTPYKUMA TYpOUHLI He BbIAEPXWBAET HU Manenwen Kpu-
TUKN C KOJNMYECTBEHHOW CTOPOHbI. [laTb KO/Mecy OKPYXHYI CKOpPOCTb
cebilwe KD unm 450 m\cck paxe B NapoTypOMHHOM NpakTWKe BecbMa
TPYLHO M3-32 HeJOCTAaTOYHOW MPOYHOCTM MaTepuana, Yy4uuTbiBas Xxe,
4YTO Ha nepuepun BbICOKas TemrepaTypa CTEHOK Kamepbl W consa, Mbl
MPUHYXAEHbI OblAM 6bl OrpaHMUYUTHLCS elle MeHblleil CKopocTbio. Ho
JaXe ecnm  NpuHATb ckopocTb 300 m/cek, TO [aBfeHMEe cCXaTus
B TOuke 4 6yayT pnHibiM 17 1H aTa.

dur. 3.
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Takum 06pasoMm nony4YnM TypOUHY MNOCTOSHHOFO AaBieHUs cropa-
HUM CO CTeneHbid MOBbIWEHWA AaBneHus 1,8, 4To AacT uypesBblyaHO
NUXWUIA TepMOAUHAMUYECKUIA K. M. 4. TakKOW TypOWHbI.

Takum o6pa3om no uiee 3Ta TypbUHa WMHTEpecHa, HO AN NpaKTu-
YECKOro OCYLLeCTBNEHUS He roauTcs.

6) TypbuHbl € NOCTOAHHbIM 006beMOM cropaHus. TypOuHbI
C MOCTOAHHbLIM 06BLEMOM CropaHusi 06bIYHO BbINOAHAKOTCSA 6€e3 pereHe-
patopa, T. €. Y HWX He MMeeTCcsa MOAOrpeBa BO3AyXxa Mepej BXOAOM
L Kamepy, a MCNofib30BaHMe TennoTbl 0TpaboTaBLWIMX ra30B MPOM3BO-
AnTca B 0c0o60i napoTypbUHHOI YCTaHOBKe.

Ha d¢wur. 4 npepactaBneHa cxema TypOuHbl XonbuBapTa Tak, Kak
OHa 6blfa cnpoekTupoBaHa npumMepHo B 1920 r. KomnpeccopHasa rpynna
pacnofioXXeHa COBEpLUEHHO OTAeNbHO Ha 0co60M Bany; Typbokomnpec-

odur. 4.

cop 1, npuBoAMMBIA B [BUXeHWe TypOWHOW 2, nojaet BO3A4YyX MO
Tpy6e 3 B Kamepy cropaHua 4 depe3 ynpaBnasemblii knanaH 10. 3axu-
raHve TOMMBa NPOUCXOAUT OT 3/1EKTPUYECKOl cBeun. TOMMBO MojaeTcs
HacocoM 11 uepe3 knanaH 12 uam (GopcyHKy. CropaHue NpoOUCXOAUT
npuM NOCTOAHHOM O0ObeMe, T. e. Kamepa 4 npejBapuUTeNbHO 3aMo/HAeTCA
BO34YXOM, mnpuyem KnanaHwbl 5, 10 u 12 3akpbiBaloTCA, MOC/Ae 3TOro
npoucxoauTt 3anan. [laBfieHVe MNOBbILIAETCA, B pPe3y/bTaTe Yero OTKpbI-
BaeTcA CONJIOBOM KnanaH 5, U NPOAYKTbl CropaHWs 4epe3 COMIOBOW
annapatr 6 wugyT Ha paboyee Kosneco 7, nocne paboTbl Ha nonatkax
NpoxoaaT u4epe3 napoobpasoBaTenb 8 M uepes natpybok 9 BbIXOAAT
B atmocdepy. [lap, nonyyeHHblli B Mmapoobpas3oBaTene 8, MaeT B Typ-
6uHy 2, u3 TypOWHbl NocTynaeT B KoHAeHcatop 13 u Hacocom 14
nofaetrcs o6bpaTHO B napoobpasoBaTens 8. Bcs perynuposka ynpas-
NFemMbIX KflanaHoB MPOM3BOAMTCA Mac/ioM Mof AaBfeHueMm. VimeeTcd
0COObIii  pacnpefenuTenbHbll 30/10THUK, KOTOPbIA MMeeT nepemMeHHoe
4yncno 0OOpPOTOB B 3aBUCUMOCTU OT pPerynumposku. [lpu BpalieHUn
3TOr0 30M10THMKA MOCTENEHHO OTKPbIBAOTCA HEO06XO0AMMble KanaHsbl,
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T e «knanaH 10 pgns 3anofHEHWS BO3AYXOM UM KnamaH 12 gns
3ano/fiHeHMsA TOMAMBOM W MNONyyYeHUss paboyeil CMecM B Kamepe
OT 3TOro >e 30/0THMKA MNPOUCXOAMUT BK/HOUYEHUE 3NEKTPUUYECKOIA
CBEYM W 3aKpbiTMe CONNOBOro KnanaHa 5. OTKpbITUME >Xe conno-
BOr0 KfanaHa noflyyaeTcs HEMnoCPefACTBEHHO OT MOBbLIWEHUS AAB/IEHUS
nocne BCMbIWKKW. Takum 06pa3oM B 3TOW Typ6uue WCNOMb30BaHMeE
TEeNnNoTbl 0TPabOoTaBLWINX Fa3oB MPOMCXOAMT B napoTypGuHHOM YacTu, K
NPUBOAMMbIA BO BpalleHUe 3TON Typb6MHOIN TypboKOMMpeccop [AOJKEH
MONMHOCTbI0O 06ecneunmBaTb HeoOXOAMMOE KONMMYECTBO BO3AyXa NS Befe
HUA Bcero npouecca. [1o 3To cxeme 6blIM MOCTPOEHbI NATb TYypOMH

"TepTnTyp~rITTr6rr*"TToM 06/MMH 6bl1a NOCTPOEHA

B 1908 r. 6p. KepTuHr, npuyeM uMena LeCTb Kamep MO OKPYXHOCTU
eMKOoCTbio 50 n Kaxkgas.

BTopaa Typ6uHa B 1000 n. ¢. O6blna MOCTpOeHa 3aBOAOM BpoyH.
bosepn (Brown-Boyen) B 1910 r., umena 10 KaMep MO OKPYXHOCTU

KaTp~bsia“ PpbulraO? I 002“ «'6blna MNOCTpOeHa 3aBofoM Twucce*
B Mionbreiime) B 1914 1. n mMmena pfecaTb Kamep eMKOCTbio 230 J
caxaas BCE TPU TYPOUHbI UMeNN BEPTUKaNbHbLIA Baa, NPUYEM BHU3:
nomMellanacb TypbuHa, HaBepXy-31eKTPUUECKUNA reHepaTop. 3Ta Typ
6uHa B 700 keT TOXe 3000 o06/MWH Oblna WCMbITaHa NPUMEPH
B 1922/23 r w’ pgana MmowHocTb 540 keT. [lonHoi pacueTuo.
Harpysku ata Typ6uHa He B3fia M MMena TepMUYecKun K. n. g. 146"

UeTBepTas TypbuHa B 5000 KeT C TroOpuM3OHTaNbHbIM Bano>
1000 o6/mMuH 6blna nocTtpoeHa B 1920 r., Mmena BOCEMb Kamep Mo
Kaxgas 3Ta TypbuHa 6bl1a yCTaHOB/IEHa Ha CW/IOBOW CTaHUWW 3aBOJ
TucceHa HwuKakuMx faHHbIX «paboTe 3TON TYpOUHbLI He UMeeTcs.

Hakowey natas TYPOMHA W B TO XKe Bpems nepsBas Ha >XUIKO,
tonnuse MoOWHOCTbIO B 300 keT, 3000 06/MMH 6blfla MNOCTPOEH
B 1919 r.2 Ha ucnbiTaHuy 3Ta TypbMHA nokaszana TePMUYECKUU K.

2 MyweHa B 1920 r", nmena 6 kamep no 150 n. Kaxpas.
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14,2%. Bce 3T nATb TYPOWH BbIMNOAHEHbLI MO cxeme ¢ur. 4. Pa6ouwnin
npouecc aTux TypbuH B /N-KOOpAMHaTax nokasaH Ha qur. 5 npuyem
Halle pacCMOTpeHMe KacaeTcsi TOMbKO BO3AYLIHOW CTOPOHbI MpoLecca,
TaK Kak MnapoBas HWYEro WUHTEpPecHOro He npeacTaBaseT, MOTOMY 4TO
3TO HOpManbHasa nNapoTypbuHHas KOMMpeccopHas ycTaHOBKa. Bosgyx
BCACbIBAeTCA KOMMpPeccopoM 1 npu COCTOSHUM a W CXKUMaeTca A0
HEKOTOPOro cocTosiHWA b, KakoBoe OyfeT W B Kamepe cropaHusa 4,
npeHe6peras TOi MoTepeli AaBneHWs, KOTOPYK Mbl MMeeM B Tpybe 3.
B kamepe nNpouMcxofguT cropaHve Mpu MOCTOSHHOM 06beme, B pesy/b-
TaTe KOTOPOro Mnoay4vyaetcs COCTOSIHME C, MOTOM pacliMpeHuWe no nonm-
Tpone fo cocTosHMa < 3aTeM npomcxoAmT paboTa rasa Ha onartkax,
T. €. M3MEHEHMEe COCTOSIHUA [0 TOYKM €. 3ITO M3MEHEeHWe COCTOSHWUSA
MPOMCXOANT MPU MOCTOSSHHOM [aBfIEeHWW W TMOBBLILWEHUM TeMNepaTypsl
3a CYeT TPEHMA Ha nomatkax, YeMy COOTBETCTBYET YBe/un4veHne o06bema.
Monyuatoweecsd, Takum 06pa3oM, COCTOAHME € Mbl MMEeM W Mpu BXOfe
B MapoobpasoBaTenb, MNpeHebperas HeKOTOPbIMW MOTEPAMU Ha Nyde-

dur. 6.

nucnyckaHve kopnyca Typ6uHbl. [lanee MpPOUCXOAWUT OXNaxK[eHwe rasos
B napoobpasoBaTene [0 COCTOSHWUA |/ U BbIXOL WX C COCTOSHMEM /
B aTmocgepy. HakoHelu, nuHusa [ a npepctasnseT coboli Boob6paxaemoe
3aMblKaHUe LMK/a.

Kpome paccmoTpeHus npouecca B /M/-kKoopfuHaTax WHTepecHa fua-
rpamma, CHATas MpW MUCNbITAHUM KaMepbl CropaHusa W fawolas usme-
HeHWe AaBNneHWUs MO BPeMeHW. 3JTa AmarpamMma M3obpaxeHa Ha dur. 6.
Mo ocu abcuucc OTNOXEHO BpemMs, MO OCU OpAMHAT — JaBfieHUEe Cro-
paHusa. JInHus ab npeacTaBnseT cob0il aTMOCHepHYH MHUIO, OT a
L0 C MPOUCXOAMUT 3arofIHeHME KaMepbl BO3AYXOM W TOPHOYMM ra3om, OT
C [0 Jl—BcnbllWKa, NpPUYEM HapacTaHWe [AaBNeHUs MPOUCXOLUT He
MOMEHTa/IbHO, a MOCTENEeHHO, TaK 4TO MIMHUS eii HECKONbKO HaK/OHeHa
K ocu abcumcc; OT TOUKM J1 O TOYKM €— paclumMpeHue; OTTOYKU ef0
TOYKM /| — NpofyBKa Kamepbl. 3Ta NpoAyBKa COBepLUaeTCHd 0COObIM
KOMMPECCOPOM WAN OT MNPOMEXYTOUYHOW CTYMeHW [NaBHOr0 KOMMpec-
copa; MMeeTcs AOMOSHUTENbHbIA NPOAYBOUHbIA KnamaH, KOTOpPbIA Ha
cxeme ¢ur. 4 He ykasaH. 3aTeM LMKN noBTopseTcs. UucneHHble 3Hade-
HWUA TakoBbl; BpeMsa 3apagku 0,5 cek., Bpems CropaHus W paclinpeHus
0,2 cek., Bpemsi npoayBku 0,7 cek. Llndpbl 3TWM cpegHue n 06U
nepuog paboTbl Kamepbl CcOCTaBNsieT OKono 15 cek., B HEKOTOPbIX
onbiTax OH gocturan 1,7 cek. [laBneHune B TOUYKE C MOSyYanoCb OKONO
3—4 aTa, a AaBfieHWe BCMbIWKW — 0KOM0 15 aTa. Takad TypbuHa
XofbuBapTa MWcCNbiTbiBaNacb WM npuMepHo go 1927 r. B 1930 T.
Ha MeXAyHapoLHOW 3HepreTUYeckoli KoHgepeHUuun B BepnunHe co-
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TPY M eeens M Xcmu.umapTa 6bin chenaH AOKAaj O HOBOW CXeme Typ-
Ovn, ||mMU)yr> oHM B HacTosuwee Bpemsi paspabaTbiBaloT. ITa Cxema
.............. pcanoXéHa CcOBMeCTHO npod. Xonbusaptom u npod. Lione,
....... . my u TypbuHa, paboTaiowas no Hel, HOCUT HasBaHWe TYpOUHbI
\n n.ymapt-LLone. Ee onucaHne n pa3bop MMeroTcsa B NocnefHeM u3sfga-
Hun , TexHu4eckoin TepmoamHamukn" npod. B. Ltone ].

Ha ¢wur. 7 nokasaHa cxema TypbuHbl XonbuBapT-LUtone, Kak oHa
6bl1a [ONOXeHa Ha MeXAyHapo4HON 3HepPreTMYecKol KOHgepeHLmm
B bepnnHe B 1930 r. 3Ta TypbuHa yXXe He siBAseTca TypbuHOI nocTo-
AHHOro 06bemMa cropaHus, a OTHOCUTCH K Tuny TYypOUH CMELUAHHBbIX,
T. € TypbuH, KOTOpble paboTalT ¥ MO NPUHLMUNY MOCTOSAHHOro 0b6bLeMa

cropaHus 1 no MNPUHLKUNY MOCTOAHHOrO faBneHud. Typ6uHa 1 aB-
NnAeTcA Kak Obl 4aCTbi0 BbLICOKOTO [aBfieHWA W paboTaeT Mo NpuH-
uuny nocTosHHOro o6bema cropaHus, a TypbuHa 2, cugdawas Ha
Of4HOM Bany ¢ TypbuHOi 1, mpeAcTaBfisgeT MHOFOCTYNeHYaTyw TypOuHY
NMOCTOAHHOIO faBfeHusi, npuyeM 3ta TypbuUHa MOXeT O6biTb WAM pe-
aKTUBHOW WM aKTMBHON, 4TO He fABNAETCA CYLWECTBEHHbIM. BaxHo
AMWb TO, 4YTO TypbuHa 2— MHOroctyneHyatas TypbuHa MNOCTOSH-
Horo pgaeneHusi. [lMapoo6bpasoBaTenb B 3TOW TypOUHe OTCYTCTBYET, U
ero 3amMeHsieT [pocCefibHbIi knanaH 3. Pa6oTa TypOGWHbLI NpoxoauT
cnegyrowmm o6pasomM: OT OTAe/IbHOW KOMMPECCOPHOM rpynnbl KOMMpec-
copom 4 no Tpybe 5 BO3gyX MNofaeTcs B Kamepy cropaHus 6, npoxogs
pecuBep. B Kamepy cropaHus Hacocom 7 nofaeTcs rasoobpasHoe uau
Xupkoe tonnueo. B Kamepe 6 npoMcxofguT cropaHue npu MOCTOSAHHOM
06beme, T. €. NPM BCEX 3aKPbITbIX KnamnaHax, Npuyem B 3TOW Typ6uHe
[aBfleHNe HarHeTaHus 60/blie, YeM B MepBOHaYanbHOW TypOouHe Xosbl-
BapTa. 3feCb [JaBfieHWe, [AaBaeMOe KOMMPECCOpPOM, COCTaBMAET Mpu-
MepHo 6 aTa. [lpu cropaHun pfasBneHue nosbiwaetca Ao 30 aTa u

1 Cm. pycckuin nepesog Tom |, kHura 2, 1934 r., OHTW, cTp. 244.
16



U OTKPbLITUA CONAOBOro KnanaHa 8 rasbl NOCTyNakT Ha N10NaTKu
......... uMy Koneca 1, 3aTeM OMbIBAKOT Meperpesarenb 9 u nonagawoT
H lypoviHy 2, NpuyemM Mo OKPY>XHOCTWU Kosieca 1 pacnosiodXeHo HECKObKO
MbIp|> cropaHus, OT LWecTM [0 BOCbMW. BCMbIWKX nAYyT nocnesosa-
|' MM ogHa 3a apyroi, u gaBneHne B Kopnyce Koneca 1 moaaepxu-

K'H NOYTW MOCTOSIHHbIM, paBHbIM 6 aTa. Wmetowumeca konebaHus
Inin'mmna oyeHb HesHauMTenbHbl. [a3bl, oTpaboTaB B TypOuHe 2, npo-
KNt nogorpesatens 10 1M 3aTemM BbIXOAAT B arMmocgepy yepes natpy-
ovH 11.

MapoBas YacTb CKOHCTPYUPOBaHA TakuM 06pa3oM: nap u3 TypouHbl 12
NnocTynaeTt B KOHAeHcaTop 13, 1 oTClOf4a Hacocom 14 KoHAeHcaT nojaeTcs
n nogorpesarens 10. W3 noporpesatend 10 npu paeBneHnn nopsgka
I —15 aTa BOJa HAcOCOM BbLICOKOro paBfieHMa 15 HaKauyuBaeTcH
N pybalky Kamepbl 6, npuyem HarpeB ee B pybaluke 6 npoucxogut
[0 TemnepaTypbl npumepHo 270— 300°C. Takum o6pasom pybaluka
Kamepbl 6 npefcTasnseT coboil noforpesatesib U Kak Obl neperpesaTenb
nofpl, Tak Kak Temnepatypa BOAbl B Hell Bbille TeMnepaTypbl HacbILLEeHNS
paboyero napa (12— 15 aTa). M3 pybawku Kamepbl 6 Boga NPoOXoauT
K ApoccenbHOMY KnanaHy 3, rfe gpoccenupyetca c gasneHud 40 aT.,
COOTBETCTBYIOLLErO fAaBneHUto B pybawke, fo gaeneHua 12— 15 aT.,
Kakoe MmeeT paboumin map. 3a cuyeT MafeHWs [aBfieHUs MeperpeTomn
XUAKOCTU NPOMCXOAUT MapoobpasoBaHMe, W NOAYYeHHbIE nap W3 0co-
6oro napocbopHuka mpaeT B neperpesaTesnb 9 NoTtomy, 4YTO B napocbop-
HWKe MONMy4YaeTCs BAaXHbIi nap. B neperpesaTene 9 nap neperpeBaeTtcs
[0 HopMmanbHoi TemmnepaTypbl 300 — 350° C 1 nocTynaeT B TypouHy 12.
JTa cxema WMeeT psAL CYLLEeCTBEHHbIX W3MEHEHW A MO CPaBHEHMWIO CO
cXeMoil ¢wmr. 4. 3pgecb ynpouieHa cxemMa Mapoobpa3oBatenss MNOTOMY,
4YTO camblil NapocO6OpPHUK M ApOcCCefibHbIA KnamnaH npefcTaBnsAtoT 6onee
KOMNAKTHYI0 YCTAHOBKY, HEXeNuM HacTosWMnin napoobpasoBaTenb Typ-
O6vHbI XoNbLBapTa, W, KpOMe TOro, NpoLecc BO MHOrOM OT/AM4YaeTcs OT
TOro mnpouecca, KOTOpbIA Obin NpeasoXeH B CBOe BpeMmsi XO0/bLBapTOM.

lMocnie BCMbIWKKW rasbl paclIMpAOTCA B cOonje L0 faBneHns 6 aTa,
KOTOpOe Mbl MMeeM W B pecuBepe. BO34yLWHbIA KnanaH OTKpbiBaeTCs
faBneHvem BO34yxa, W MPOUCXOAUT MPOAYBKA KaMepbl MNpu LaBfieHUM
6 aTa. Takum o6pa3om pgaeneHue B Kamepe 1 noggepxueaercd U
pecvBepom. la3bl M3 Kamepbl Koneca 1 paboTalT nocfe HEKOToporo
OXnaxfgeHus neperpeeaTenieM 9 B HOpManbHOW TypOUHe Mpuyem Bce
OXNaXJeHne paccuMmTaHo TakK, 4YTo TypbuHa 2 paboTaeT B HOPMasbHbIX
npegenax temnepatyp npumepHo npu Temnepatype 450° C. Tak Kak
OHa MHOrocTymneHuyartas, TO Ha flonaTtkax Mofiy4yaeTcs YMepeHHas CKO-
pPOCTb W KakKOW-M60 ONacHOCTM OT YPEe3MepHbIX HampsHKeHuin mate-
puana 3o0ecb 0OXwupatb Henpuxogutca. HO COBEPLIEHHO HEBbLIACHEHHLIM
OCTaeTcs BONPOC OTHOCUTENbHO paboThl AMcka Typ6uHbl 1. o cxemam
TEeNMoBbIX MNPOLECCOB, [OMOXEHHbIM Ha KOH(epeHUuMn B BepanHe
B 1930 r., MOXHO CyAWTb, 4YTO TEMMNepaTypa B KaMepe Koseca 1cocTa-
Bnset HOOO-r-1 100° a6c. mnm 800° C. Kakum o6pa3om 60proTCcs C Takoi
TemnepaTypoii Kosieca 1, B 3TOM AOK/Maje HWYEro He ckasaHo. [loBu-
AUMOMY, 3TOT MHYKT SBAAETCA OLHUM W3 CEKPETHbIX, YTO Habnogaercs
B MpakTWKe uccnefoBaHUs rasoBbiX TYpOWH BO BCeM Mupe.

Mbl yXe yKasblBanu, 4YTO caMblii npouecc MO KOJANYECTBEHHbLIM
CBOMM NoKa3zaTensiM CWUALHO OT/MYaeTca OT pabouyero npouecca nepsoit

2 3ak. 3435 —B. B. YBapos. 17



TYyp6uHbl. B TO Bpems, Kak B MepBOi Typ6uHe XonblBapTa BCH aHep 1

T Moayyanu Mo MPUHUMNY MNOCTOSHHOrO o06bema, 3A4ecb nonydaem!

Heob6xoAnMO OTMETWUTb CleAylolMe MOMEHTbI, KOTOpble OT/IM4YaloT
y .y||My oT pasobpaHHOIi paHee. [lpeXpae BCEro B 3TO CXeMme

OT nepBoi Typ6uHbl Tonbko 30— 35% BCell MOLLHOCTM [BYXKOpPMNye ; e LIYMCTCS YycToWuymBas paboTa KOMMpeccopa, TaK KaK KOMMpPeccop

HOiM TypOuWHbI, ocTanbHble 70— 65% paeT BTOpas, TypbuHa.

TakvM, MHMb Hee Bpems paboTaeT Ha MOCTOSHHOE AaBfieHMe, MOTOMY YTO Mpw

o6pa30M Masio OCHOBaHWI cuuTaTb, 4TO 3T0—Typ6I/IHa MOCTOAHHOTI O |°MI'IerbIX KaMmepax B HMUX NOosiyyaeTca TO XKe [aB/ieHne, Kakoe MMeeTcA

obbema CropaHus, ee MOXHO CKOpeii Ha3BaTb TYPOWHOI MNOCTOSAHHOM»

faBneHns cropaHua. Ho aToT UMKN TepMOAMHAMUYeCKU ABNseTcA Hf*

6onee BbLIFOAHLIM M3 W3BECTHbIX B HacTosfllee BpeMs, npaega c oroA

BOPKOM, cM. . VI. OTOT UMKN 04YeHb MOAPOOGHO pa3paboTaH, MpaBaa,

6e3 KOHCTPYKTMBHOW cxembl, npodg. Ctogona (5loclola) B ero KHure 1

PaspaboTka 3TOro npouecca WMeeTcs TaK >e B KHure Llon(

(3cblUe) ,, TexHuyeckas TepmofuHamwuka® T. Il. B *-guarpamme npo-

Luecc u306pasnTca, Kak MNokKasaHo Ha ¢ur. 8 (COOTBeTCTBYMOLME CO-
CTOAHMA Ha ur. 7 n 8 0603HaYEHbl OAHUMWU OGyKBamu).

Bo3gyx, MMewoWmMii COCTOSAHME, XapaKTepn3yemoe TOYKOW a, MOCTy-

naet B Komnpeccop 4, rae CxuMmaeTcsd [0 COCTOAHUA, XapakTepusye-

MOro To4ykol b. B kamepe

6 npoucxoguT cropaHue

npyv NOCTOSAHHOM 06beMe C

NOBbILWEHNEM [aBieHus A0

HEKOTOpPOro COCTOAAHUA C.

3aTem, npy TOM Xe CamoOM

o6beme npomcxoanT oxna-

XAeHue, T. e. MOHWXeHue

fasneHunsa ot ¢ go J1. Mpwu

3TOM MNPOUCXOAUT nepe-

fjavya Tenna Bojde, 3anon-

HAOWel pybawky ans no-

NyYyeHUs TakKoro Konuye-

cTBa napa, kKakoe obecne-

yuno 6bl Nojavy BO3Ayxa

Typb6oKOMMNpeccopoM B He-

006X0AMMOM KO/MMYecTBe W [JOCTATOYHO BbLICOKOro AaBneHus. Tou-

kKa J1 xapakTepu3yeT mnapameTpbl rasa nepef connom. [locne conna

nofiyyaeTcs COCTOSHME, XapaKTepu3yemoe TOUKOW €, KOTopas fexuT

Ha COOTBETCTBYHLLE MOAWTpPONe pacliMpeHns, npuyeMm [JaBfieHue

B TOYKe e He OGyfeT paBHO AaBNeHUIO B TOYKe b, a 6yfeT HECKOJbKO

H/XKEe 3a CYeT TrUApPaBAMYECKMX NOTepb NpuW MNpPOTasiKMBaHUU ra3oB

Yyepe3 BCHO Kamepy koneca 1. OT TOYKM e [0 TOYUKM /| WMeeT MecTo

HebONbLIOW HarpeB rasoB 3a CUET TPEHUS Ha JionaTkax, 4YTO XapakTe-

pusyeTcs oTpeskom /. 3ateM MpPOUCXOAUT OXNaxfAeHWe rasoB npu

NMPOXOXAEHUN UX 4epe3 neperpeBaTenb 9 [0 COCTOSHMA K NO  KpU-

BOW /K, Mpuyem fAaB/fieHUEe B TOYKE K ONATb-TaKUW HECKO/MbKO MEHbLLE,

yeM faBNneHWe B TOUKe /, Ha BeIMYMHY TMAPaBAMYECKOro CONpPOTMBIE-

HUs neperpesatens. OT TOYKM K HauymMHaeTcs paboTa W paclumMpeHue

rasoB B Typb6uHe 2 MO HEKOTOPOW MNOAMTpPOMe A0 TOYKU §, npuyem no-

nutpona k% NOCTPOEHa C YYETOM HEKOTOPOro Harpesa rasa Ha nonart-

Kax TypOuHbl. 3aTeM MNPOUCXOLUT OXNaXK[eHWe rasoB B MoOJOrpeBaTene

10 oT TOYKM & A0 TOUKM N W YCNOBHOE 3aMblKaHWe LuKa Npsamoii na.

15 1o ola, Oawp! wmic! Oasblrbinen, 6 An{1,8 203, 5. 987.

H MiMVepe koneca/. Takum 06pa3om paboTy Kommnpeccopa MOXHO oTpe-
rynmpoBaTb HauBbIrO4HeWWNM 06pa3om, Torga Kak B TypbuHe Xonbl-
Iy . neporo Tmna paboTta Komnpeccopa MNPOUCXOAMT B MepPeMEeHHbIX
Mn'kuax. Ha dwur. 9 gaHa XapakTepucTuka Typbokomnpeccopa; no
OCW abcumcc OT/IOXEHbI pacxofbl BO3fyxa M MO OCKM OpAMHAaT — AaBJie-
HE* 1 K. N. 4. V3meHeHMe K. N. 4. NpU MOCTOSSHHOM 4ucie o06opoToB
MA06pasnTCs HEKOTOPO KPUBON, UMeloLeil onpefeneHHbI MakCUMyM.
N Typ6buHe XonbusapT-LUtone paboTa Komnpeccopa MPOUCXOAUT BCe
MpemMs Mpu MakKCUMaibHOM K. M. 4. (B HauBbIrOAHeNwWwel TOYKe), TOrga
Kak B TMNEpBOM Tune TYpOWUHbI 3apsafKa HauyMHaeTCs C MaleHbKOro
faBneHns, T. e. B MepBbIi MOMEHT KoMmMnpeccop pab6oTaeT ¢ 60/blWUM
pacxofom BO34yxa, HO 3aTeM C [MOBbl-
LeHWeM [aBNeHUA B Kamepe TOYKa, Xa-
pakTepusytouias paboTy  Kommpeccopa,
MOCTEMNEeHHO nepejBMUraeTcs B/IEBO NO Xa-
pakTepuctuke. Tlofo6Hoe ABNEHME, KO-
HEYHO, BbI3bIBAET MOHMXeHWe o06Llero
kK. N. A Typbokomnpeccopa, M 370 —
OflHa M3 NPUYMH 3HAYUTENLHOrO ynyulle-
HUA paboTbl NO BTOPOI CXeMe.

OcCTaHOBMMCSA ellle HA HEKOTOpbIX MO-
MEHTaX, BbIFOAHO OT/MYAOLNX CXEMY
TypouHbl XonbuBapT-LUtone oT nepBOHa-
yasbHOM Ccxembl XofblBapTa. 3amMeTuM
npexae BCero, 4TO COMJIOBOW KjanaH B 06eux cxemax OTKpblBaeTcs
He cpasy, T. €. Ha Mo/IHOe OTKPbITUe ero TpebyeTcs HEKOTOPOe BpeMms,
KaK HW BennkKo 6bin0 Obl yckopeHue. TOHATHO MO3TOMY, YTO Havano
OTKPbITUS KJiarnaHa COMPOBOXAAETCA 3HAYMTE/IbHbIM MATUEM MPOLYKTOB
cropaHusa, nocTynalwmx fanee B COMN0, MpuMyemM NPOUCXOAUT Apocce-
NUpOBaHMe ra3oB, 06nafarlnX Kak pas HaumbOsblieid MNOTeHLManbHOM
3Hepruen.

0 BTOPOM TuWMe B/IUAHWE [POCCENMPOBAHUA HA 3KOHOMUYHOCTb
TYpOVHbI CKa3blBaeTCA MeHbLIe, MOCKOAbKY WUMEETCA BO3MOXHOCTb
MCNOMb30BaTb rasbl C HECKONbKO MOBbLILWEHHbLIM TeMN0COAEPXKAHUEM.

HakoHel,, BO BTOPOIl cXemMe CKOPOCTb MUCTeYeHusi u3 conna TypouHbl 1
MeHblUe, TaK Kak ecnu B TypbuHe XosfblBapTa NepBOro BapuaHTa npo-
ncxoanT pacwmpeHne ¢ 14— 15 aTta pgo 1 aTa, T. e. 15-kpatHoe
MOHWXEeHWe [aBNeHWA, TO 34eCb MOHWXEHWe [AaBMEHUA 3HaYUTENbHO
MeHblee, ¢ 30 jo 6 aTa, T. e. TO/NIbKO MATUKPATHOE, 4YTO, KOHEYHO,
YMEHbLUAET MaKCUMaSibHYyl0 CKOPOCTb, a MocfejHee BbIrOLHO OT30BETCA
Ha pa6oTe TypOWHHOro Koneca 1 no TOW MPOCTOM MPUYMHE, 4YTO ©3
COOOpPaXEHUN MeXaHUYecKO MPOYHOCTM €ABa IM  MOXHO 3aCTaBUTb
Koneco 1 pabotaTb €O cKopocTbto 6onee 250 — 300 m/cek. UYewm
MeHbLle CKOpOCTb ras3a, TeM BbIFOAHE OyAeT OTHOLEHWE OKPYX-
HO CKOPOCTW KONeca K CKOpPOCTM ras3a, KOHEYHO, [0 W3BECTHOro
npegena.

dur. 9.



Takum 06pa3om npu MNOHWKEHUM abCONTHOM CKOpoCTM MOoHM! MoKporasoBblie TypOWHbI
BCEl Tyo6Lu,£§ "
|

n.acK u 06Lg|/||7| K. N. 4. koneca 1 u, cnepoBaTenbHO

n uenom. Bce BbllecKaszaHHOE BbIFTOAHO OTAMYAET'dTY MAFMAPAN

no wupee 6a3npyroTCs Ha M3BECTHbIX HAco-

*«-M)pnl (HuwpHrey). 3t Typ6uHbl MOXHO Pa36“” Ha TypOuHbI
T HUAMHXHOW Kamepol cropaHus (MPUYEM OHU TakK U 0CTanuch

cxemy XonbupapT-LUtone oT nepsoil ?xembinoyvemy 1 1 ? MpoekTe) M Ha Typ6MHbI C MOABMXHbLIMW KaMepamu cropaHvsa, npeg-
XonbuBapTa W npegnonaralT noayyate OT Tyoou™ TPYOH/M <1 MMHHUNEM KoTopbliX siBNfeTcs Typ6uHa LLTayb6epa, KoTopas HaCcKONbKO
0kono 30«/0. nonyyatb OT TYpOWHbI K. n. A 13BeCTHO> MM B HacToslee BpeMs paspabaTbiBaeTcd. JTa TypbuHa

PaszobpaHHad Typ6uHa XonbupapT-LUtone oOTHOCMTCA K NNOMPXK«”PBABET 60/1bWINMM MpPeuMylLLecTBaMU M KakK OYATO MOXET pacCyMTbl-

TOYHOMY TUMY TYpPGUHbI
MOCTOSIHHOTO faBneHusi. Pa3bepem Tenepb CXemy TypOUHbI
XO0TS TEPMOAMHAMWUYECKM He MpeAcTaBnseT 6GONbLION0 MHTepeca

3aCNMy>XMBaeT HEKOTOPOro BHMMaHWS KaK MepBas _rasoeas_?yoo6wuT
KoTopas” oaboTansa [Tb/rP 1n

MocTpoeHa oHa 6bina B 1902
(hpaHLy3CcKuMm
paBoAnHOM. OHa MMefna OTKpbl-
TYI0 KaMmepy CcropaHus 06bem
KOTopouh  m3mepsanca ’AOnat
nuTpa. B HUXHel 4acTu Kamepbl
MMeeTCa BCacbIBAKOLWMIA KnanaH
B nepBblii MOMEHT paboTbl Typ
O6VHbI NoJaldT CMeCb B Kamepy
N parT MCKpy. ocne BCMbILWKK
NPOAYKTbl CTopaHMs YCTpeMns
toTcs no Tpy6e 1 uepes cono

N nonagalwT Ha nonatkym pabo-

yero Koseca 2, npuyem Tpyba
1 BbINOMHAETCH  JOCTATOYHO
OJVIHHOW, BCNeACTBME Yero pas-
BMBAETCA 3HAYMWTeNbHas cuna

Kol pacw TelolTocb"
dur. 10.

balcawle* c”e’BBOMO

Takum o6pasom TypbuHa paboTana 6e3 BCAKAX KOMMPECCOPOB U
nMena MowHocTe 1,6 /1. C., XOTS ee TepMWUYECKWA K. M . COCTaBAAn

Bcero 2,4%. [lOCTOMHCTBO 3TOW TYpOMHbLI — 3TO HeobblvaiiHas npocToTa,
Mo pasmepam 0Ha 6blna HEMHOrM 00fblle CTakaHa.

MoKporasoBble TYyp6MHbI

Mpu paspewweHnn NpobaemMsbl rasoBblX TYp6WUH 06bLIYHO MonarakwT
yTo ecnum MaTepuwan Bbigepxkuean 6bl TemnepaTypy 1500°C TO Typ-
O6UHbI BblNN 6bl CAeNaHbl XOPOWO M MPOCTO. WM HYXHO cKasaTb 4TO
ecnnm 6bln 6bl B Hallem pacrnopshKeHUM mMaTepuan, Bbl4epXXUBatOLLUii
1200° C, He Tepsis CBOMX MeXaHUYeCKUX CBOWCTB, TO ra3oBbll TYpOUHbI
MOXHO ObII0 6bl CTPOUTb YXe celyac; OAHAKO TakKuMxX MaTepuanos
HeT. Takas nocTaHOBKAa BOMpoca He O03HayaeT euWe, 4TO npobnema
rasoBblX TYpOWH YynupaeTcs TOMbKO B Npo6remMy BbICOKOA Temne-

paTypbl. [loKa3aTenbCTBOM 3TOMY MOFYT CAYXWTb TYpOGWHbLI MOKOOra-
30Bble. r

20

TaKk Ha3blBaeMOro MOCTOSAHHOro o6beMa-3...'s Ha TO, YTO C TEYEHMEM BPEMEHMW MNOMYUYUT KOHCTPYKTUBHO BbINOS-
*NbL, ®°PMbE HyXHO CKasatb,
H *>"|,neHa K naTeHToBaHWiO B 1918 r., Hag Heil paboTaloT 0Kono 14 net

4yTto TypbuHa 3TOl cuCTeMbl Oblna

TONbKO ceivac Kak 6yat0 bl go6bmunmcb YcCToinumBoin paboTbl Mogenu

"« »034yxe 2. Cama npaed NnpuMeHeHMa npuHumMna I'qu)pM AACHa N3 CXEMbI

'"YpbuHbl KoTOpas npefnoxeHa LyHnonom

nHxeHepom Ka- (*>,I'lop) 1 usobpaxeHa Ha ¢ur. 11

AT® - ° 6bl4HbIN Hacoc [emdgpn, rge -b-UTI

1 HOPManbHaf TrofioBka [BYXTaKTHOTO
aHuratensd. LUunuHgpbl npeacTaBnfalT Co-
"’I focTaTouyHO ANMHHbIE TPy6bI, 3anon-
"'“Hble Bogoi. CTON6 BOALI MPUBOAUTCS
KonebatenbHoe [ABUXeHWe nocliefoBa-
reflbHbIMW BCMbILWIKAMW B NMPasBoOM W B Jfe-
"OM *unuHpgPax- Korga B neBOM ™  HpPe
"poucxoauMT BCMbIWKa, TO CcT0N6 BOAbI
Yuemnsaetca K UWAMHAPY 2, nonajaeT B
'‘onnoBoli annapat paboTaeT Ha fo-
"aTkaX OObIKHOBEHHOW BOAAHOW TYpPOMHbI

a oTPaboTaBllad Bofa 4epe3 aHanoruny-
Lbii connoBoi annapaT 5 nonagaeTt B npa-

|,oe Kone™ 3TOM rasoBoil Typ6WHbI, CcO-
cmel KoTOpas HaxoguTcsi B NpaBOM
XK ™ ™M pyX ™ »e3eTuaTang MNOCTPOWKM BOASAHOM Typ-

IMHbl ObITb HE MOXET>MNOTOMY 4TO paboTa BOASAHON TYPOWHbI

TpeboBaHM K MaTepuany He npegbAsnseTr. Skcnayatayuamuy AP
"acocoB empu B npakTUKe HUKakux HernPua™ °Ayn*A “ ¢i0l
Mpouecc MOXET 6bITb YCTOMYMBLIM, HO TOJIbKO NuWb Npu TC Y

HUW, YTO YCKOpeHMe BOAAHOro CcTonb6a MNPEBOCXOAUT YCKOPEHMe C.
TSXKECTW; B NPOTMBHOM C/nyvae, ec/iu AONYyCTUTb 6GO0MbLUIOE YCKOPeHU
O6yneT npoMcxoauTb BCMIECK BOASIHOrO 3epkana. Ho ana toro, 4to
NoNy4MTb LOCTATOUYHYK CWUAY MPU HEeBOMbLIOM YCKOPEHUW, 3TOT CTON
nofbl A°mkeH o6nafaTb COOTBETCTBYHOLWEN O6OAbWON wmaccoi, YTO b
Npou3BefileHMe MacCbl Ha YCKOpeHWe [Jano JoCcTaTOYHO 60Mb>Luy *y
ONA cXaTusa roptoyeil cmecm B uuauHgpe. [lo3aTomy nopydaroTcs

HUNWHAPLI KOJOCCa/ibHbIX pasMepoB, YeM U CTpajaeT Haco PP -
ManblX nogay oH HenPurogeH v n0 ce®ei ctpOUr n O T  owm;
HMW3HE HE MOXET KOHKYpPUpOBaTb C LEHTPOOEXHbIM Hacoco . p

1 Cm. Moack, VA, 1913, 5. 885.
a Kak yxe ynomuHanocb, nepeasi pabouyas mogenb

(He OartpHurblnen, 5. 320.

Gbina KpaiiHe HeygdauHa,



TOK), WM KAK KonebaHus BOAbl AO/MKHbI OblTb MeANEHHblE, TO Typ-

6VH.l, HecMOTpA Ha Manyl MOLWHOCTb, MOAy4YaeTCs KO0CCanbHOM

[|<1 HOMY 3TU TYp6MHbLI OblIIN OTBEPrHYTbI HE TOMLKO MO coobpaxkeHus!.!

KOHCTPYKTUBHOrO MNOpsAKa M N0 AOPOrOBW3HE, HO M MO CBOEA CYLIHO

cTn. [eAcTBMTENbHO, BeAb CKOPOCTb BOASIHOTO CTO/M6a MEHSETCsA nepuo

OMYeCKN; KpuBas CKOpPOCTU MPUMMEPHO CUMHycoupanbHas. Takoe npoTe-

KaHWe Mbl MMeem B nonatkax 3. ECTeCTBEHHO, YTO MOCTPOWUTL NONATKK

Koneca 4 Tak, 4YTO6Gbl OHM Ha Becb NEpUof OCYLLEeCTBAAAM TeyeHue

BOoAbl 0e3 ypapa, HeBO3MOXHO. OTcloga MOHATHO, 4YTO Ha O6ONbLLOWA

pone uukna paboTa NPOMCXOAWUT C YyAapoM, TUAPaBAMYECKUA K. M. 4

nony4vyaeTcs OYeHb HU3KWIA, U BCA 3KOHOMWYHOCTb 3TOW MalUMHbI CBO-
ANTCA Ha-HeT.

Takmm 06pa3oM KakK M M0 KOHCTPYKTUBHbIM COOOpaXeHWAM, TaK M

MO YWNCTO 3KOHOMWYECKUM, M3-3a HW3KOTrO FMAPABANYECKOro K. M. A,

NMOCTPOEHNE TaKOW TypOUHbI

JOMKHO 6bIN0 OblTb OCTaB-

NneHo. HekoTopbIM BbIXOAOM

M3 MONOXeHUA 6bina MbIC/b

Mo BO3MOXHOCTW U36eXaTb

BAVUAHNSA YCKOPEHUSA CUMbI TA-

XKEecTu, COo34aB MCKYCCTBEH-

HOe COMJIOBOE MOfie CO 3Ha-

YNTENbHLIMU BENYMHAMM YC-

KopeHusa. T[lo3aTomy BTOpPbIM
larom B pasBMTUM MOKPO-
rasoBblX TYpOWH  ABUIUCH
TypbuHbI C Bpallalowummcs

Kamepamu cropaHus.
Hanbonee npocToin .u3
Takux TypbuH asnseTcs Typ-
6uHa Maar (Maa§-). Cxema
3TOWN TYpOUHbI fAaHa Ha ¢ur. 12.

Ha dwur. 12 nokasaHa
TONbKO BEPXHAS MOMOBMHA CUMMETPUYHOA Kamepbl cropaHus. B Typ-

6uHe Maara kamepa cropaHus Bpawjaetcsa. pu nycke TypbuHa npuBo-
OWTCA BO BpalleHWe MOCTOPOHHWM ABurateneMm. BcnegcTBue BpalleHWs
Haxogfuwasca B Kamepe BOfa pacnonaraetcs nepudepuyecknum Cnoem.
B oceBoil uacTu pacnonoXeHbl KfanaHwbl ANS M0fayn MPOLYBOUYHOIO
BO34yXa, paboyero Bo3gyxa u Tonauea. lpouecc nageT ToXe B ABa TaKTa,
Kak n B TypbuHe [LaHnon.

Ha dwur. 12 n3obpakeH MOMEHT BCMbIWKW C JE€BON CTOPOHbI 3TOW
Kamepbl. Macca BOAbl Yepe3 nonatky 3 YCTpPeMAAeTCs B HenOLBUXHbIE
nonatkn 1 v BbIXOAWUT B MOABVIKHbIE /I0MATKU 2 Ha NPOTUBOMOOXHYHO
CTOPOHY Bpaulatowelica kKamepbl 4. Ha nonaTkax 3 BO3HWKAeT peakTUB-
Haa cuna. Ha nomaTkax 2 nofiyyaeTcs HeKOTOpas akTWMBHaa cuna, gei-
CTBYHOLLas B HampaB/ieHWM BpaLleHWs KaMepbl, MOKa3aHHOM CTpesKaMMu.
Mpu'TakoM BbLIMOSIHEHMM KaMepbl Macce BOAbl MOXHO CO06WMWTbL 3Ha-
UnTeNbHOE YCKOpPeHue 6e3 onaceHus pa3bpbi3ruBaHus BOAAHOIO 3epKana,
TaK Kak nocfnefHee npefcTaBisieT HEKOTOPYHO LUANHAPUYECKYIO MOBEpX-
HOCTb, Haxogsdwlytca noja AeCTBMEM LLEHTPOOEXHOW cunbl. Ha 3Toit
MOBEPXHOCTM MONMyvaeTcs YCKOpeHMe 0V, Be/MYMHA KOTOPOro MOXeT
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dur. 12.

,00-2- , T. €. Mbl UMEeM CTOKpaTHOe YyBe/IMYEHNE YCKOPEHMA Cpa.-

Hu M-NbHO Npwn He60NbLMNX OKPY>HbIX CKOPOCTAX, a CTOKpaTHOe YCKO
p. MHe 3TO 3Ha4YWUT CTO-

LpuTHOE  yMeHblUeHue
MTCbl BOfbl, CnefoBa-
n4yn.Ho, CTOKpatHoe

YMEHbLUEHNE pa3mMepoB
TYpOuHbl. TMoaTomy Ta-
KMH Typ6uHa 6ypet 60-
Nnee peHTabenbHa, 4em
TypbuHa [y.Hnona. Ho
COBEpLUEHHO He paspe-
LUeH BOMpOC C ruapas-
NINYECKUM npoLeccom
camoii  TypbuHbl. [eli-
CTBMTE/IbHO, Mbl VIMEEM
oT fonatkm 3 [0 no-

naTkm 2 TMepemMeHHYIo onr. 13

CKOPOCTb  TeyeHus, a ar. e

cneposatefibHO,  yaap- Takum 06-
pasom”anunuo L. 1 Mana, 3KOHOMUYHOCTb
R ¢ " '‘Bonpoca O MNOBbLIWEHUU . U .

TypObuHbl 6bI10 NpeanoxeHo LLTay6epo N -TypbuHam € Bpalyato-

WMMUCA Kamepammu cro-
paHus, HO TO/bKO ¢
rnapaBnnyeckon cCTOpO-
Hbl M36EerHyTbl yAapbl,
BCNeACTBME 4ero rugpa-
BAVYECKWIA K. M. A4. Typ-
OWHHOI 4acTU [A0JXeH
3HAUYUTENLHO MOBbLICUTH-
cs

Ha dwmr. 13, 14 n 15
n3obpaxeHa MoKpora-
30Bas TypbuHa LTay-
bepa C Bpaulatowleiica
Kamepoi cropaHusa. Ha
tur. 14 paH oceBoii pas-
pes3 ee, a Ha ¢ur. 13
PUG poropa.

poTop TypbuHbl npeacTaBnseT cob6Oi Teno BAAUMMYECKOr,0 BMAa
Ha kotopom WMEKTCA BI/IHT006pa3HbIe nonaTkuy, «
rO4eHb OTYeT/MBO. Mexay nonaTtkamy Hap” ac«

TBME LeHTpob6exHOoW UNbl YpPOBEHb pacnonaraeTcs
" UMAIMHAPUYECKO MOBEPXHOCTHH.

dur. 14,

HekoTopoli
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JTa 3aMKHyTas macca Konebnetcs MexAy YpOBHEM B 1 ypoBHeMm A,
YpoBeHb A COOTBETCTBYET HAMHMW3LIEMY TMONOXEHUIO BOAbl, a Ypo
BeHb B — HauBbicwemy. TlyTb BOAbl OTMedeH uugpamu 2, 1, 4 u
COOTBETCTBEHHbIE LWU(PbI €CTb W Ha ¢ur. 13, npuyem umndgpbl 2 n V
MOKa3blBalOT AYEWKM Kamepbl CropaHusi, pacrnojoXeHHbie 6/1M3KO K OCu

Pa6ota Typ6uHbl BMaHa u3 ¢ur. 15. 3gecb nNokasaH paspe3 M pas-
BEPTKa B MJIOCKOCTWM poTopa TypOWHbI M Tex N10naTok, KOTopble BUAHBI |
Ha cur. 13.

Pabounini npouecc B TypbuHe NponcxoanT Takum obpasom: Adeiika A |
N fdeiika Ar HaxofaTcs 6AM3KO K OCM TypOUHbLI. JlomaTKu OfH.oi nono-1
BUHbI pOTOpa 3arHyThbl B OfHY CTOPOHY, a APYroi MNonoBWHbI — B Apy-1
rytlo, Mpuyem Yyrfabl BbIXoAa pas3nuyHbl. Takum o6pa3om kamepa A |
B BEPXHEM MOMNOXEHUM N Kamepa AX B HU3LIEM MOAOXEHWUU ¢ur. 15— |
3TO OfHa W Ta >Xe Kamepa; CM/IOWHOM NMHUEN NOKa3aHO CTOsHME BOAbI. !

B MoMeHT, wn306paxeHHbIi Ha wur. 15 B Kamepe A npoucxoguT
BCMbILLKA.

Boga HaunMHaeT Teydb OLHOBPEMEHHO MO HanpaefeHWto nonaTku 2-1
C OAHOI CTOPOHbI M MO HanpaBneHWtO nonaTku 3-4—c gpyroi. Macca
BOAbl, TEKYLWE MNo nonaTke 2-1, monagaet B CneayroLlme N0NaTKUK Bbl-
TekaeT B Kamepy B, BbiTankumBas MpOAYKTbl CropaHus, OCTaBlUMECS OT
npegbigywero uukna. CooTeeTCTBYyOWAaA paboTa NPoOMCXOAMT v B APYroW
nonosuHe potopa. Boga no nonatkam 3-4 nocTynaeT Ha fonaTtky 7-8.
3a CYeT BCMbIWKK MNOMAy4vaeTcsd peakTUBHOe [eNCTBUE B BEpPXHel CTOo-
pPOHe MO HamnpaBfeHWIO BPALEHWS U B HWXHEA CTOpPOHE — MPOTUB
HanpaBneHus BpalweHus. Ho BBUAY TOro, YTO B HMXHEN CTOPOHE yron,
MO4 KOTOPbIM 3arHyTbl NOMAaTKW, OOMblUe, YeM B BepXHel, BenyYUHa
3TOW peaKTMBHOW CUAbl B BEPXHEM 4acTu nony4vaetca 6onblie, 4em
B HWDKHEN.

OcHoBHOe oTnnume TypbuHbl LLiTay6epa oT TypbuHbl Maara 3akto-
4yaeTca B TOM, YTO MPOMEXYTOUHble NOMNATKMW, pasfensioline poTop Ha
[BE 4acTu, pacnofioXkeHbl NOJA PasfNYHbIMU YrAaMu.

B TOM nonoxeHun, B KakKoM u306paxeHa TypbuHa Ha dur. 15,
He3aBUCMMO OT Kakoro-nnbo MOMeHTa, Mbl WMMEEM YCTaHOBMBLUMECSH

24



UCAWYMHBI CKOPOCTW MO fonaTtkam, T. €. eCAn B MepBOi flonaTke ofHa
CKOPOCTb, TO B Cleaytoweil MOXeT 6blTb MeHble W T. 4., T. €. YI/bl
MEOKLY nonaTkamy  MPOMEXYTOYHOr0 J/1I0MaToYHOr0 KOjbla  [O/MKHb
MMeTb PasHYl0 BeNUYMHY, 4YTOObI MMesn MecTO 6Ge3yjapHblii BXOfL BOfAbI
M NPOMEXYTOYHOM KaHasie W 3aTteM 6Ge3yjapHoe BCTYMNjeHWEe B KaHasbl
LLIOPO NOMIOBMHLI poTopa. lpu BCnbIWKe cHayana nonydaetca pabo-
i X0, 3aTeM Npu ABVMKEHUU POTOpa [LOCTMIraeTca MOJSIoXeHMe nona-
rok M-2' ©n HauyMHaeTcsd nNpPoOJyBKa 4epe3 OKHa, PacnoioXKeHHble Ha
KpbllKe Typ6uHbI, 3TO BWAHO Ha ¢ur. 14. Kamepa J1, n3obpaxeHHas
Ha ¢ur. 15, MMeeT COBepPLIEHHO MPAMOMMHENHbIE 0OYepTaHWa, U Mpo-
[yBKa Kamepbl B coBepluaeTcs O4eHb MPOCTO.

Ha dwr. 14 nokasaHbl pa3pe3bl nonatkm 1-2 u 3-4, npuyem ofHa
;lonaTka 3arHyTta Hasaj, Apyras e — Brepef. JlonaTka, 3arHyTas Hasag,
MMeeT 6GOMbLWINIA Yrof, 4Yem 3arHytas Bnepej. Ha dwur. 13 nyHKTUpOM
nokasaHa nonaTtka C 3afHei CTOPOHbI poTopa. TakuMm 06pa3oM BO Bpems
HCMbILWKX MOAy4YaeTcqd 06paTHOEe [ABVWKEHWE XXWUAKOCTW: OAHO MO ABU-
XKEHWIO poTopa, APYyroe MpPOTUB €ro ABMKEeHUs. TO [ABUXKEHUE XKUAKO-
CTW, KOTOpOe AaeT onpejefieHHbl KPyTAWMUIA MOMEHT, umeeT 6Gonee
OCTpbIi Yron noBopoTa, YeM TO, KOTOpPOe HamnpasleHO NPOTUB ABUXKE-
HMA poTopa.

MpoMeXyTOUHble I0NATKU MMEKT TOT >KE MEepeMEeHHbI Yyron u ans
HWXHEW MOMOBMHbI poTOpa, KaK W306paxeHo Ha dwur. 15, T. e. nepe-
X0, OT TOYKM 4 A0 TOYKM 7 chenaH C APYrUM YroM, Hexenu nepe-
xoa oT 1 po 5.

B 3TOoM M ecTb oTAuume Typ6buHbI LLTaybepa OT paHee pacCMOTpeH-
HO Hamu Typ6uHbl Maara. Takmm 06pa3oMm ruapaBANyecKUin K. n. f.
370N TypbuHblI [OMXKEH 6blTb [JOCTATOYHO BbLICOK BCMEACTBUE OTCYT-
CTBMA yLapHOro AeicTBMA CTpyi Ha nonaTkax. Kak Mbl y>Xe rosopuiu,
3Ta mofenb TypOuHbl LLiTay6epa mM3mMeHsnacb HecKonbkKo pa3. OnwucaH-
Has B KHure Ctopona TypbuHa paboTaeT Mo HECKOMbKO WMHOW cxeme Y
HakoHel, B nocnefHeid mofenu Lltaybepa vmeeTcs, NOBUAMMOMY, eLle
HOBbI BapuaHT 3TOW TypbOWHbI, HO B MPUHLWUMNE BCE OCTAaeTCsA TakK, Kak
ONMCaHO Bblle, T. €. O4HOBPEMEHHOe UCTeYeHMe u3 06enmx NoNaTok
M MepeMeHHbIli yron nonatok. Mogenb TypOuUHbl Oblfa BbIMOIHEHA W
Jana [OCTaTO4YHO 6naronpuAaTHbIE pe3ynbTaThl NpyM paboTe Ha CXKaToM
Bo3agyxe. Ha paboueil cmecu cC OCyLleCTBAEHWEM BCero LuKna 3Tta
TypbuHa eule He paboTtana. Yucno KonebaHwii BOASHOTO CTON6a B 3TONM
mMogenu cocTaBnisano okono 30 MUHYTY, 60fblue, NOBUAUMOMY, LOCTU-
rHyTb Henb3d. OHa pgenana okono 600 06/MWH. Pa3mepbl ee 4pesBbl-
YaliHO KOMNaKTHble, Hanpumep, AuameTp poTopa coctasnan 05 M,
LanbHellwne paboTbl € 3TOW TypbWHOW BeayTcs, O pe3ynbTaTax WX
MoKa HWYero Hem3BecTHO.

FNABA BTOPAS
TEPMOANHAMUMKA CYXNX TA30BbIX TYPBUH
Pacnonaraemoe TensonageHne B TYp6UHE MOCTOSAHHOIO [AaB/IEHUS

PacCMOTpVUM OMpefeneHne pacrnonaraemoro TennonafgeHns B Typ-
6WUHAX C MOCTOSIHHLIM [AaBNEHWEM CropaHus

15loiiola, Batp! unit Oaslurblnen, 6. Aud. 5. 1016.
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Ha c¢ur. 16 cxemaTuyeckm wn3obpaxeHa Takad TypbuHa. BHyTpu
TYpO6UHbI Mexay ceyeHMeM A U cedeHMeMm B 3ak/itoyeHa HekoTopas
macca rasa, npuyeM ceyeHuto J1 COOTBETCTBYET YCTAHOBMBLUEECS COCTOA
HUe B KaMmepe CropaHus nocfie OKOHYaHWs npoLecca cropaHus, a ceve-
HUIO B COOTBETCTBYET COCTOSIHME ra30B B BbIX/IONHOM naTpybke Typ-
O6UHbLI Nocne pereHepartopa.

Byaem paccmaTpuBaTb YCTaHOBMBLUMIACA MNpoOLECC, T. € TaKOoW, npu
KOTOPOM BCe napameTpbl He 3aBWUCAT OT BPeEMeHM, a fABAAKTCA Nub \
(DYHKUMAMKW NPOCTPaAHCTBEHHbIX KoopAuHaT. [lpu npoTekaHWu rasa
yepe3 TypOWMHY 3aTpadeHHas paboTa M TennoTa UAYT Ha MOBbILLIEHWE
BHYTPEHHE W BHELWIHe 3Hepruum rasa. PaccMoTpuM nepemelleHne
MacCbl rasa, 3ak/HUYeHHOW MexXAay ceyeHneM A U CeyeHuem B, B Heko-
TOpOe HOBOe MofioXxeHue AXBX nNpuyemM COCTOSIHME Tra3a B CeYeHuAx

A n An a Takke B u Bx ogu-
HakoBbl. BBegem 0603Ha4eHUn
ans ceyeHua A un Ar:

pO0— krimz;

O0— BHYTpEHHASA 3Heprus,
Kan/Kr;

VO— yfenbHblii 00beM,
M3I/Kr;

O —pacxop rasa, Kr/cek;

pO— nnowaab ceveHms, m\

c0— cKOpOCTb MOTOKa,
m/cek.

Ona ceyeHnsa B u By Bce Benu-

®ur. 16. UMHbl 6YAYT CHabXeHbl 3Hau-

kamn (1), 1. e. pXP{, V,, cX\nr.

Ha nepemelleHne maccbl rasa u3 nonoxeHna AB B nonoxeHwue

AXB1 3aTpaumBaeTca paboTa, KOTOpas B TennoBbliX eAuHMLax Bblpa-
3UTCA Takum o06pasom:

A [PoPc/o  P\P"L  ~yn], (1)
raoe "—Bpemsa nepemelleHMa rasa M3 nonoxeHua AB B nonoxeHwue
AX X bl npeactaBnsetr BHYTPEHHIOW paboTy Typ6MHbLI, OTAAHHYIO Ha
Ban, OTHECEHHYK K | Kr npoxopgswero 4vepe3 TypbuHy rasa. B npo-
Lecce MPOXOXAeHWs rasa no TypbuHe Mbl MMeeM, BOO6GLLE roBopS,
oTBO4 (MnM nogBoAd) Tenaa, KOTOPbIA 0603HauMM yepe3 <3 Kanopwuii
Ha 1 Kr npoTekwero rasa. Torga anrebpanyeckas cymma paboTbl K
TENNO0Tbl M306pa3nTCSH BblpaXKeHUEM

A [pOp0I0— P1P A — b,0(] — <01. 2

B 3TOM BblpaXeHUM Mbl ABHO He Y4uTbiBaeM paboTy u Tennoty
TpeHUs, TaK KakK OHW, BXOAA B 3TO BblpaXeHWe C MPOTMBOMOMOXHLIMM
3HaKaMu, yHUUTOXaloTca. TpeHue AaeT oTpuuaTenbHyl paboTy, pas-
Hyto AbIl HO 3Ta pab6oTa nepeijer B Tenao M COOBWMTCA rasy, T. €.
BONAET B BblpaXXeHWe C MOMOXKUTENbHbIM 3HAKOM. Pa3HOCTb CYyMM BHYT-

PeHHell 1 BHELIHel 3Hepruy rasa B KOHLE U Hayane pacCMaTpuBaemMoro
NPOMeXyTKa BpeMeHU " npeacTaBnseTcs TakuM 06PasoM:

'n.B,  MB> ()]
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roe En B —cymMmapHas BHYTPEHHAS W BHELWHAA 3Heprua B Kalopuax
N KOHLEe B3ATOro npomMexyTka BpemeHu, a EAB—TO Xe, B Hayane.

BbipaxkeHne (3) MOXXHO HECKO/IbKO BUAOWU3MEHWUTbL Cchegytowmm obpa-
TU: 3Heprnito Eas MOXHO nNpeAcTaBUTb Kak CyMMYy 3HEpPruy Macchl

rasa mexay cedeHumsmMm AXB 1 maccbl rasa mexay cedeHuamu BB{.
uT NAjl—EAe-|- EBBN 4

AHanormyHoe sHavyeHue bygem uMeTb 4NA 3Heprunm EAB, KakoBas cfo-
YKUTCA U3 3HEPruMM Macchbl rasa Mexpgy cedeHuamm AAL1 n cevyeHUAMU

A{B, n nony4yum paBeHCTBO
E-AB ~ "AAy“bMAB’ "b)
noAcTaBnsa 3HauyeHuss wn3 paBeHcTBa (4) u (5 B BblpaxeHue (3),
noayunm
"AB~ "BB, "AA/ ®
Tak Kak EnB —BenuMyuHa NocTosHHasa BCNeACTBME TOro, 4TO npouecc

YyCTaHOBUBLUWIACA, T. €. Macca rasa, MokasaHHas Ha ¢ur. 16 LWTPUXOB-
KO B KMeTKy, U B NepBbIl M BO BTOPO/A MOMEHTblI 061ajaeT OfHOW
M TON Xe 3Hepruen.

MpupaBHMBasA BblpaxeHns (6) 1 (2), NONYYUM WUCKOMOE YpaBHeHMe

A \Po"or> M01] COH= EBB® EAA. (7)

Bbipa3uB 3Hepruto B Hayane U KOHLE 4Yepe3 napameTpbl rasa, noayqyum
{Ob—Bec maccbl AAXn BBr)

Ob c?
0O( c
EAA - N + - -+ A. 9
MoacTtasnas 3HaveHus (8) m (9) B BbipaxeHue (7) w gena Ha OC, nony-
UM 43ameqaﬂ, uTo /yo—bo 7] = ml,
2 2
Apoto- ApN - NIA- =+ 0 - *0o- O (10)

UK, 3aMeHsis BblpaXKeHns
Ua4- Ap0kO= /0 n nl-{-ApdA— 11 .
nmeem gopmyny

/0_/1=Nn1,+p+n(dl ~ B). (n)

M3 qopmynbl (11) cnegyeT, 4TO BHYTPEHHAs paboTa 3KBMBaNEHTHaA
NnafleHN0 TEMI0COAepXaHusd, €ecnm OTCyTCTBYeT OTBOA Tenna, T. €.
(3= 0, n ecnn cKOpoCTb B Hayane W B KOHLE OfMHAKOBaA. dJopmyny (1)
MOXHO MpUMeHUTL K TypbuHe 6e3 pereHepaTopa wnu, ecnu TypbuHa
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C pereHepaTtopoM, paccMaTpuBaeM CeuyeHWs B Kamepe U Npu BXxoae
B pereHepatop. Torga nafeHve Tenn0COAepPXaHWs MexXay Kamepoi K
BXOZIOM B pPEereHepaTop AacT BHYTPeHHIOW paboTy Typ6uHbI, npeHe6pe-
ras HeGOMbLWMMK NOTEPSMU Ha NydencrnyckaHue. Takum 06pasom, eciu
11B noHMMaTb KaK TenjocofepXkaHue Npu BXOAe B pereHeparop, TO
thopmyna (11) npu co6MOAEHNMN BbilIEHAa3BaHHbIX YC/OBUIM HanuWLLeTCs
TaK:

(12)

Mo dopmyne (12) cnegyeT, 4YTO MakKcMManbHYK paboTy Mbl NOAYYUM
B TOM cfyyae, Korga pasHocTb /0—11B 6ypeT Hambonblas. ITO e

BO3MOXHO NUWb NpK agnabaTMyeckom 06paTMMOM Mpoliecce pacluumpe-
HUS, B 3TOM C/y4ae

Ha3blBaeTCA pacnonaraemMbiM TeMjoNajeHWeM, pa3MepHOCTb — Kan/Kr,
1.u— Tennocogep>xaHne B KOHLE afMabaTUYeCKOro paclivpeHus.

Mpeo6pasyem qopmyny (12), B3AB 3HAYeHME Pa3HOCTW Temnaocoaep-
XaHMs NPX NOCTOSHHbIX TENMOEMKOCTAX, Torga nonydymm dopmyny

Abp= cp(TO T,)= A~~"Poro [L— (/") * (13)

N3 aToil dopmynbl crnegyet, 4TO BeNMYMHA pacnonaraemoli paboThl
TYpOMHbI 3aBUCUT OT BENWYMHbI TEN0EMKOCTM. Takum o6pasom npu
aHanm3e paboTbl TypOWHBI HEOOXOAMMO C [OCTATOYHOW TOUHOCTbHO
3HaTb 3HA4YeHUs TEMN0eMKOCTU. BbISICHUM BAWSAHME OWKMOKU B onpege-
NeHWN TemnIOEMKOCTM Ha TOYHOCTb MOACYETa K. M. [. ra3oBON TypOUHbI.
B kauyecTBe npumepa BO3bMeM UWMKA OTTO M MOCMOTPMM, KakK YYecTb
B HEM BAMsAHWE TENJ0EMKOCTM Ha K. N. f., a MOTOM nepeigemM K ¢op-
Myne K. N. 4. AN TypOuHbI C MOCTOAHHLIM AaBNeHMEM cropaHus. Kak
M3BECTHO, K. M. A. uukna OTTO BblpaXaeTcsa TakKuM 06pa3oM:

1

K—Le
e

3ameHsa 3HayeHMe K yepes OTHOLIEeHne TENN0eMKOCTelN, nonyynm

All

r

K— 1=

Ans Toro 4To6bl BbISBUTb OTHOCMTENbHOE BAUSIHWE TEMNOEMKOCTM Ha
K. M. f., HEO6XOANMO ONpPeaennTb BEIMYMHY OTHOLIEHUS MpupaLeHns
K. M. 4. K COOTBETCTBYHOLEMY MpupalieHnto TennoeMKocTh. dTa Mepa
CKOPOCTW W3MEHEHUs K.M.4. B 3aBUCMMOCTM OT TENJ0eMKOCTU 6ypeT
npeAcTaBNATLCA NPOU3BOAHOIA.



(%)

MpoaudepeHUMpyeM BbipaXkeHne Ans K.N.4. uukna OTTO

— 1ns3
cl
| br= --—--—-—--- TE--—-- ac* (14>
e
Ona cpefHUX 3HaAYyeHWIA, KakMe Mbl MUMEeM B ABWUraTensix BHYTPEHHErO
CropaHus, MOXHO MOMIOXUTb AH = 0,0686; c,,?«0,2;
* 1,7clc

MpumeHsAs Takol >Xe MeTof AN TypOuHbl MNOCTOSHHOIO AaBfEHMS,
Mbl MOXEM BbLISCHUTb B/IUSHWE TEMNOEMKOCTU Ha BeUYUHY K. N. 4.
MpoeanbHbIA  TepMUYeCKWiA K. N. 4. rasoBoil TypOWHLI MOCTOAHHOrO
[aBneHns npeacraBnseTcs Tak:

" = 0 o

O6o03Hayas Temnepatypy cxatus depe3 Tc U Temnepatypy cropaHus
yepes T0, nmeem gna <3

<= C (TO-TM TO0= "+ T", (142)
B3AB Abp un3 copmynbl (13), nonyunm gna wp
K- 1
_ o(m=T) [1_(ar) ]
mP—'
Tak Kak
G,
1 AH”
TO
K cpp 00
AN N Pob0 i) roCp,
noaTtomy
Ho ¢

OndepeHuympyem \'p no ¢ :

(15>

rae 4epes X 0603HAYEHO OTHOLLEHWE .



Mpumep. G= 300 kan/kr; Tc— 500° a6c.; AH= 0,0686; c.= 0,28;
1
*__ 8§ :

a**= L0 (500 0,397~ 440 ' 0,603 ~LLU BT ®,08) ac* = — 0,96 ac>'

- AT AMMMCA
(ADHIAAM -

0 T00 LI BOO a0 looo /oo W LW /300 000 MO0 KOO 1600 IBOO 3000°C

dur. 17.
nnn B CpegHEM MOXXHO CUUTaTb
(I\p= —clop.

9.00
%
b 760

740

0

o roo 40 610 81 oo /00 TO TO TO 1000

dur. 17a.

3C



[20«c/1 1

200 400 600 goo 'O L

dur. 17c.

14001600 16002000

Ha ¢wur. 17a npusefeHbl Ten-
NIOEMKOCTU ABYXaTOMHbIX ra-
30B MO faHHbIM pPas/inyHbIX
aBTOPOB; KaK BUAUM, Kpu-
Bble 3TUX TEMNJ0EMKOCTEN
nayT [OCTAaTOYHO pasHoob-
pazHo. Ona 1200°C bl
uMeM MakKcumanbHoe Cp=
*  Kan
ﬁ I,_;'M-O-fl-b"38— n MUHUMaNb-

Hoe cp = 7,6, unn, npuHumas
CpeHUA MONEKYNSIPHbIA Bec
rasa pasHbIM 29, NoJyyum

[<aTax= 0,28 -";

[*J«*=0,262".

Pa3sHuua coctasut 0,018, cne-
[loBaTeNbHO, €ecnn [ana cB=
= 0,28

bu» = 68°/0,
TO And cP= 0,262
bp = 59,8.

N3 dopmynbl (14 anee
cne,cl,yeT(,13 ET MeH(bLL?I/I Ten-

NOEMKOCTM faloT 60nbLInii
K. M. 4. U Ana nonyyeHus 6o-
Nnee HafexXHbIX uup cnegyet
cunTaTb No 6oAbWUM Temnno-
eMKOCTSAM.

Takum o06pa3om nopacuyeT
no TtennoemkocTaAm Lone u
Crtopmona 6onee uenecoobpa-
3€H B M3BECTHOM OTHOLUEHWMN,
4yem no Tennoemkoctam Lwun-
NNHra.

Ecnu yuutbiBaTh paboTy
Komnpeccopa, TO BAMSHMKE
HETOUYHOCTU oOnpejeneHus cp
CKaXKeTcs OTHOCMTE/IbHO 60/1b-
Lwe.

M3 BCEro ckasaHHOro cne-
AyeT Heo6X0gMMOCTb  TOY-
HOro yu4eTa TeEMI0EMKOCTEN
W, B 4YaCTHOCTU, TemnepaTyp-
HOW ux 3aBucumocTu. Ha
tur. 17a un 17b paHbl Ten-



muTapHad paboTa - 1

noemkoctn pgna  CO02 m H?; Ha ¢ur. 17c— Tenno0emKocTu, npu K 1 v
HATble B 3TOM Kypce (cMm. 8cMle, | Bcl, 61 cTp.). ( (19)
BBuAay CMOXHOCTU BCEX MPOLLECCOB MNPU MepPeMeHHbIX TENI0EeMKOCTAX Y V-

y[06HO BECTU pacyeT B TEMNJOBOW fAmarpamme, 4To Mbl B Ja/ibHeliLLem

W 6ygem Aenarb. }/bem HeobxofMMble Npeo6pasoBaHNA U MHTErpUpyem:

Pacnonaraemoe TensionajeHne B TypbuHe MOCTOSHHOIO0 06bema Il P- ol (v,
K—\ V. - '
[ns onpefeneHns pacnonaraemMoro TensonageHus B Typ6uHe c no-
CTOSSHHbIM 00bEMOM CropaHusi Mbl BoOcnosb3yemcs gopmynoi (12).|U8 ypaBHeHMs agmabaTbl MMeeM
Ho 3Ty ¢opmyny npugetca NpuUMeHATb 0cobbiM obpa3om. [eno B ToM,
4UTO C TeYeHUeM BPEMEHMW faBNeHWe B KaMepe MEeHSeTcs, MpuyeM camblii
npoLecc M3MeHeHWs AaB/IEHUA B Kamepe MOXeT MPOXOAUTb pPasfinyHo,
T. €. WM agmabatmyeckm waM NOAUTPOMUYECKMN.
a) AgmabaTtmuyeckoe pacluMpeHue rasoB. PaccmMoTpuM BHauvane (20)
agnabatmyecknii npouecc pacliMpeHUs B KaMepe CropaHus 3a Heko-
TOpbIA 3neMeHT BpemeHn M. W30-
6pasum npouecc B /?r>-guarpamme:
Ha dwur. 18 nuHua AB —apguna-

*1 n

f6aTa paclmpeHns NpoayKToOB cropa- (1p.
HUA B Kamepe. PaccMOTpUM MOMEHT, 7":)-|—$
Korfa JaBneHue B Kamepe JOWAeT [o
€ M 3HayeHMa * COCTOAHME ras3oB B Ka- Jy eeeeeeeenns A HeEpXHU" Npefenom n
mMepe OyaeT xapaKTepn3oBaTbCA TOY- B pgaHHOM
Koi C. B CRedylolyuii MOMEHT Gyaem 3Hadenue p “100bI MMeTh
MMeTb HeKoTopyk Touky CI1( nexa- Vi V
r H [ Tu.r f Wyt Becbma 6nmM3ko K Touke C. Ny +T=701 o “oopoer o1 (2"
A I Beogum  creflylolivie  0003Ha4EHM: kamepe HaxoasTcsi OO0 KWIOrpamMoB rasa,
fro" AN Toukn C—ypnenbHblii 00bem V', Mpeanonoxum, 410 B
’ AN Toukn Cr—ypenbHblii 06beM V™. Ttorga
®ur. 18. Beuay TOro 4to 3a 3TOT MPOMEXY- Oo
TOK BPEMEHMW [aBfiEHNEe W3MEHsEeTCS i
He3HauMTeNbHO, MOXHO CUWTaTb, YTO KO/UYECTBO ras3oB, BbITEKLIUX 1
BO Bpems nafjeHus faeneHns ¢ C go Cu BbITEKaslo MpW MNOCTOSAH-  ypaBHeHWe Ans 1 Kr rasa B Kamepe nosyvaeTt
HOM faBAEHUMN. ' . . & nr—1[1 24
KonuuyecTBo BbITeKWMX rasoB 6yaeT paBHATbca: O'— O". lMpounsse- B¢ 1 (P0%0- PXO)+ T AT '00P1 p)

[eHne 3TOro KO/iMyecTBa rasoB Ha TeKyllee 3HaYeHWe pacnonaraemoro
TennonageHns Ans TypOUHbI MOCTOSAHHOrO faB/leHUs CcropaHusa gacT Ho
3aneMeHTapHy0 paboTy npu r»==consb<;:

DA *

k1
na~r=(0'-c") k1 PY I/I * )K 1 (17)  cnepoBaTesbHo,

O603HauMB 06bEM Kamepbl 4epe3 V Ky6. MeTPOB, Mbl MOXEM Bbipa-
XeHue (17) npeAcTaBWTb Tak (Mepexoas K MeXaHUYecKUM eavHuLam): CTKy Aa



MOACTaBNAS B NpeAblaywyto Gopmyny, nMeem

n* * 1 ! BO}e
PaCKpblBaﬂ CK06K|/|, I'IOI'IyLIVIM
1n—~bATP

d A0 g -Treo+T=\ N -X=Tn -~

Mpu6aBUM W BbIYTEM eAWUHULY B ,,,CN, lene TPeTbero uneHa

(xrrn'.)
n 3aMeTum panee, 4to
\Y
TaK Kak
TOYHO TaK Xe
py =plyk;
aena no4vyaeHHo, nonayyvymm
\%
11

BCTaBnAs B opmyny (22), nonyymm

1 1

A~ 1 "Por ~ T A\

1 K
K—1 *pl

"No+AA 4+
(23)
"Px A-
Mpn6aBnB ”n BbIYTA

1
KATPOAOD-~-~PlA ~ [~ ~

W3 YUCNUTENS MOCNefHEero YneHa eAuHuLY, UMeeM

PBo =T A al+

+ AA~AA = ~ 1
1 ANY-X 2T
—A (A — @),

24
NO —w»)- (24)

rae unex
N— 1 Oo”o

1
* T=nNe b — Pxbx)

A A) cooTtBeTcTByeT nnow,. ABBrO (dur 183
y 7

» A(A—A)
34

Il ¢wur. 18 BugHO, 4TO pacnonaraemas paboTa BbIPa3MTCA MNJOLL.
\MbIM, 1. e.

(25)

MM, KaK BMAHO M3 TOM e ur. 18, nnow,. ABbIM moxeT 6bITb npea-
HBJeAa PasHOCTbIO APYrux nnowagein, a UMEHHO:
aw. ABMM — nnowy. AABP—nnowy. EMP— nnowy. AXAME.
>akan TpU Naowagun, CcToflmMe B MpPaBOi 4acTU paBeHCTBa, 4vepes
MMeTpbl rasa, Oygem WMeTb:

nnow,. AXABP = L (pOr0—p 1V ;

K
nnow,. EMbBIP- | "1 (pro—PxYx);

nnow,. St/ = n)(/0—p),
| cnegoBaTenbHoO,
Al AN
il (perl~~pi™ “ & ! ("o —Px»,)—ulO(g,=p). (26)
'"l'opmyna (26) paeT BblpaXeHue pacnonaraemol pab6oTbl gna 1 Kr

Ww3a B Kamepe, T. e. npy O0=1; npyv OTAUYHOM OT eAUHULbI 3HAYEHUU

npaByl0 4acTb paBeHCTBa (26) Hago YMHOXWTb Ha OO.
Onsa p—px 6ygem umeTb vx= y0, 1, CnefoBaTenbHO,

(PO—1»)). (27)

"K'

K Poco—A A) —
dopmynbl (25), (26) n (27) faroT KOAMYecTBO paboTbl, KOTOPYH Mbl
nonyyaem oT 1 Kr rasa B Kamepe Mpu paclwUpeHWn ero oT Aasne-
HUA p0 O HEKOTOPOro MPOMEXYTOYHOrO p.
B npegenbHom cniyyae, Korga p=pX T. €. Korga npouecc uget
|0 monHOro pacwupeHus B Kamepe, pacrnonaraemas pabota B 3TOM

'nYuyae 6ypet
= -AFr (poro~~p R ~~pl~ (28)
U7

nnow,. ABH. (29)

dopmyna (28) ToxpgecTBeHHa dopmyne (27) U OTAMYaeTcsa MMWb NO
thopmel

6) lMonuTponu4yeckoe paclinpeHne Tas3oB. PaccmoTpum Tenepb
onpeaeneHne pacnonaraemoli paboTbl B Typ6MHe MOCTOSHHOro 06bema
cropaHus npu ycAoBUM MPOTEKaHMs npouecca B Kamepe Mo Mo-
nMTpone, KOrpa CyLWeCcTBYeT HEKOTOpbIA nofgBo4 wWaM O0TBOA Temnna
OT rasa B Kamepe. [lpvHMMaem 06WMWIA 3aKOH MO 06bIYHOMY BUAY MNO-
nutponsl /m>""= con8l M 04HOBPEMEHHO M306pasum npouecc B Kamepe
u conne B M-guarpaMmme:

13cbiile, TecbT3scbe Tbertoiynannk, 1923, Bii. W, 5. 470.
3* 35



HekoTopasa Touka A Ha ur. 19 xapakTepusyeT HauvalbHOe COCTO-
fHMe B Kamepe, T. €. MOMEHT, COOTBETCTBYILMUIA KOHUY cropaHua u|
npuobpeTeHUs MakKCUManbHOro AaBfieHWs u Temnepatypbl. [pouecc
pacwmpeHus B Kamepe OyfeT npoTekatb no nonutpone AB, npuyem
KoopAuMHaTbl ToukuM A 6yayT pO0 r/0, a KOOpAUHaTbl TOYKM B —cooT-

BETCTBEHHO pX, r>. Takum o6pasom YypaBHeHMe pyT—pO0bOT Bbipa-

XaeTca KpuBoi AB. lMpouecc pacwimpeHus B CaMOM COMae Mbl MpUMem!

afmabaTMyeckum, TakK Kak npouecc MNpoucxoauT ObICTPO, U NO3ITOMY

KO/IMYECTBO Temnja, KOTOPOe BOCMPWHMMAeTCA CTEHKaMW comnaa, OYeHb

HeBe/IMKo. PacCMOTPMM HEKOTOpPOEe MPOMEXYTOUHOe cocTofHue C, ans

KOTOPOro ¥ MNOCTapaemMcsl Bblpa3uTb 3/1IEMEHTapHYI pacnonaraemyo!

paboTy. MNpouecc paclimMpeHUs B conse MongeT MO HeKOTOpOW aguabate,

npuyem Toukam B u O cooTBeTCTBYyeT AaBneHue px. Ecnm 6bl cocTo-

AHMe C ONUTENIbHO MNOALepPXu-

BanoCb B KaMepe cropaHus, TO

pacnonaraemas pabota Ha Kax-

OblA KUOrpamMMm  BbITEKLLErO

rasa Bblpasunacb Obl Mo,

ECOE. Ho akTuyecku coctos-

HMe B Kamepe MeHfeTCH Hemnpe-

PbIBHO, W TMO03TOMY YAeNbHOi

pabotoiit ECOE 6ypeT pacno-

naratb TOJIbKO HEKOTOpOe ane-

MEHTapHOe KO/IMYEeCTBO rasa.

B3dB 6/113K0e cocefiHee COCTOSA-

HMe CX, MOXeMm CKa3aTb, 4TO

3a WHTepBan BpemeHu ot C fo

Cx BbITekno O'— Q" kunorpam-

MOB. YMHOXas 3TO KO/MYEeCTBO

Ha pacrnonaraemyt paboTty ans

1 Kr, T. ¢

tur- 19 Nny4yaem anemMeHTapHOe 3HayeHue

pacrnonaraemoli paboTbl npu no-

NINTPONMYECKOM paclimpeHun B Kamepe. O603HaymMm 3Ty paboTy udepes

abTT. Mnow,. ECOE BblpaXaeTcsi, Kak WM3BECTHO M3 TEPMOAMHAMMUKMN,
Takum 06pa3om:

K—1

niow,. ECOE-

L — 1™ -
AnemeHTapHbIA pacxog C'— C" MOXHO BblpasuTb 4Yepe3 COCTOSIHME
B KaMepe TaK >Xe, KakK Mbl Bblpaxanu paHblue,

c—o—k VY

Y, v V*

WM, NOACTaBAAs 06a 3TV BbIPAXEHUS B BbIPaXKEHWE A8 3/1eMeHTapHoO
pacronaraemMoin pa6oTbl, MOMY4YUM

k-1
{0'—C") nnow. ECOE= cllT= V _ (* I_I (LV

36



clv
3amMeHsAs OTHOLLeHune v Ha ypaBHEHWA MnonnTponbl, MOXEM Hanun-

caTb, 4TO0

MoacTaBnsis 3TO BbIpaXXeHWE B PABEHCTBO 3/IEMEHTApPHON paboThl,

nonyvaem
k1

. . 1
(C'— C" nnow,. ECPP —iile ., o L (*)>.

TakuM 06pa3oM Mbl MPUBENU BblpaXeHWE 3/EMEHTapHO pa6oTbl K WH-
Terpupyemomy Bugy. MNpousBefeM WHTerpauuto, npuuyeMm Ans 06L{HOCTM
pelleHns BO3bMeM MpefeNbl He [0 KOHEYHOro AaBfeHus pLY a go He-
KOTOPOro CpefHero p:

k—1 P
\o

npou3BefeM WHTerpauuto nocnefHero 4seHa:

I« 1

p b WP —KpK

Po Po
TOrga BCe BblpaXeHue fns /., T NOAYyYUT BUS
y V 1 it 1
A

Mpeobpa3yem 3TO BblpaXeHue. [na 37Ol LeNM BbIHOCUM COMHOXMU-

IC
Tenb — 3a CKOO6Ky. [Monyuaetcs

y Vv k1
- {Po—P)- ,_ 1 Kp\K Po [(*)M * (30)

MpeAnonoXuM, 4TO NPOLLECC B KaMepe He NOAUTPONMYECKWi, a agua-
I/I6laT|/|L|e(:Kvw|. HTO W3MEHWUTCS B TOM BbIP@XKEHMN, KOTOPOE HanucaHo?

lMpexne Bcero COMHO)KVITEI'Ib? CTaHeT paBHbIM eAauHuUe. Ho Bce

OCTanbHOE BblpaXKeHWe B CKOOKaX OCTAaHETCS TeM >Xe CaMbIM, TaK Kak
BblpaXkeHMe B (UIypHbIX CKOGKax He 3aBMCMT OT T. [loaToMy npu
aanmabaTMyecKoOM Mpouecce pacliMpeHUs B KaMepe pacrnonaraemas pa-
6oTa Oblna Obl



rge — pacnonaraemas paboTa B caydvae ajvabaTuyeckoro usme-
HeHMA COCTOSAHNUSA.
3TO BblpaXeHue B (UIYPHbIX CKOGKaxX WMMeW paHblle MNpu BbIBOAE
[cm. popmyny (21)]. Kak BuguMm, npyv NOAUTPONMYECKOM pacluu-
peHUN B Kamepe pacnonaraemass paboTta O6yaeT BblpaxaTbCA pPaboTOi

afMabaTNYeCcKOro paclUMPeHUs, YMHOXEHHON Ha OTHOLLIEHMe T. e
K

32

" T (32)

LLtone B cBoeil Tecbwscbe Thertoitynanak, T. I, cTp. 473 HemeuUKOro
nsgaHus gaeTt gpyryto dopmyny, Kotopyt nosTopsieT H. H. Bepnss-
CKUA B CBOEM KOHcnekTe , TypOuHbI BHYTPEHHEro ropeHus”, usgaHue
BoeHHO-mopckol akagemuun [opmynbl (18) u (19) Ha cTp. 22]. Mpu
BblBOAE cBoell qopmynbl Lone ponyctun owunbky: OH 6pan nepe-
MEHHYIO Be/IMYMHY pacnonaraemoii paboTsl

W, AudepeHUupys, nonyyan

ab= 1 a (py)

cyuTas
, px = consl

Ho B rCl|el7lCTBI/ITeI'II:HOCTI/I €CTb BE/IMYMHa HE MNOCTOAHHadA, a U3Me-

HAOWAsACca € nepemelleHnemM HavanbHoOW Touyku C. MMo3ToMy nocnefHee
BblpaXKeHne He ecTb cW, n dopmyna Lone

npu T < 1,3 pgaeT owwnbKy B CTOPOHY MpeyBeNUYeHNs, AOXOAALLYH
npu T= 11 no 30%-

Kakoe KONMYecTBO Tenja HY>XHO NOABECTM K rasy B Kamepe, 4YToObl
npouecc npoTekan Mo MOAUTPONe C ONpefefieHHbIM MokKasatenem?
Korga npouecc coBepllaeTcsa HOpPMaibHbIM MNOPSALKOM, T. €. C MOCTO-
AHHbIM KO/IMYECTBOM rasa, M BCA Macca y4yacTByeT B npouecce, TO KO-
NNYeCTBO Tenna onpejensieTcs Tak, KaKk 3TO W3BECTHO M3 3/1eMeHTap-
HON TepmoguMHamuku. Korpga umeeTcsi Kamepa CropaHus UM KO/MYecTBO
rasa B Heil BCe BpeMS MW3MEHseTCd, TO B 3TOM C/y4yae peLlleHue He-
CKONbKO YC/IOXHSieTcA. Byaem paccyxpaTb Tak: ecnu 6bl BCA Macca
yyacTBOBa/ia B Mpouecce MNOMUTPONMMYECKOr0 paclUpeHns, TO BCe KO-
NMYECTBO Tenfaa BbIpa3uiochb Obl M3BECTHbIM WHTErpasoM

\

(33)

38



rae npefensl B3sSTbl OT HEKOTOPOr0 HavanbHOro 06bemMa [0 HEKOTO-
pOro MPOMEXYTOYHOTO.

B Hawem cnyuyae O He sBNsieTCA MNOCTOSIHHOW BEMYMHOW, a U3Me-
HSeTCS B NPOLLECCE MCTEYEHUS ra3oB M3 KaMepbl M PaBHO

1 aw*.,

\Y
roe V—o6beM Kamepbl cropaHus B M3, a V— NepeMeHHbIl yaenbHbli
06'beM, OI'Ipe,qu'IFIEMbIVI M3 ypaBHEHUA NONUTPONGbI. 3nemeHTapHoe KO-
NNYecTBO Tenna, NoABefleHHOe K rasy, Haxojdllemycsi B Kamepe B pac-
CManMBaeMbIVI MOMEHT, BbIPa3nTCA C TOYHOCTbIO A0 6eCKOHEYHO MasbIX
BTOPOro nopsgka:

A= T AT A (34)

WHTerpan 3TOro BbipaXeHWs M JacT UCKOMOe Ko/myecTBo Tenna O'T.
Kak BugMM, Tenjo BblpaxaeTcd OAHMM W TEM e WHTErpanoMm, HO
B opmyne (33) Cun= con5{, a B hopmyne (34)

- — (} = yanable.

B gaHHOM cnyyae Mbl MMeeM TpU MepemMeHHbIX: p, V u T. Bbipa3um
nBa u3 HMX p u T B (hyHkuum TpeTbero (V), T. e.

a

py: . _1
Vm—l

n?

(M3 XapaKTepUCTUYECKOTO YPaBHEHWS W YpPaBHEHMS MOMMTPONbI).
AndepeHympys 3T0 BbIpaXKeHWE, MMeeM

AV PO

BcTaBnss 310 BblpaxeHue B opmyny (34), Haligem, 4To

r 1/r Py ; *o Py ;

WHTEerpupyem, Torpaa

PV r |
[ “T)+ApX



CNef0BaTeNbHO,
OT= 00A K-""1 "000—P)-"> (35)

roe O0— HayanbHOE YMC/I0O KWIOrpamMmoOB rasa B Kamepe. V3 aToit dop-
My/bl Cnefyet, UTO eciM T MeHblle K, TO NMPOMUCXOAUT MOABOL Tenna,
ecnm T 60fbllue K, NPOUCXOAMT OTBOJ Tenna.

B) CpaBHeHMe agmabaTnyeckKoro v nosINTPONMYECKOro NpoLeccos
Tenepb Mbl MOXeM peLWMUTb BOMPOC, YTO BbirofHee — paboTaTb C NOMU-
TPOMUYECKMM MpoLeccoM B TypbWHE MOCTOAHHOro o06bema WAM CTpe-
MUTLCA K ajmabaTuyeckoMy nMpoueccy pacliMpeHns B Kamepe, 4TO
BMNOSIHE BO3MOXHO. [le/AiCTBMTENIbHO, €C/IN BbINOMHUTL KaMepy CropaHus
BHYTPU pebpuctoii (C 60NbWUIMMM MOBEPXHOCTAMM), TO B MOMEHT
BCMbIWKN OyfLeT NPOMCXOAUTb aKKyMynsumsa Tenna B CTEHKaX KaMepsbl,
M 3TO TENNO B MpoLecce paclwmpeHus OypeT coobuiaTbea rasy, noyemy
6yneTr umeTb MECTO MOAUTPOMMUYECKWiA mpouecc paclimpeHusa. Haobo-
pOT, €CAN CTEHKW cpefiaHbl rNagjkumum u N0 BO3MOXHOCTU YCTPAHEHbI
BCce ypnobGHble ycnoBua nAns Tenjonepefavyu, TO MOMy4YMM npoLecc,
O6NM3KMI K agnabaTUyeckomy.

PaccmoTpuM rasoByt TypbuHy 6€3 MCNoAb30BaHMA OTpaboTaBLIUX
NpPoAYyKTOB cropaHua. [locne paccmoTpym u 6onee o6uWue cnaydaw,
Korga oTpaboTaBliMe MPOAYKTbl CropaHus WCMNONb3ylTCA B MNapoBOM
KOTne.

Y Hac vMeeTcsi ONpefefieHHOEe KONMYEeCTBO Ternsna, KOTOPOe Mbl pac-
XOflyeM BO BpeMs npolecca cropaHus, npuyeM Mbl MOXem paboTaTb
nnm6o no nosmTtpone, NofBoAA [OMNOMIHUTENbHOE Konu4yecTBo Tenna (20
nméo no apmabate. Ecnm 0603HAYMTH KOMMYECTBO Tenna, Mnosyyato-
Leecs BO BpeMS CropaHus 4yepes <2 TO TepMWUYeckuii K. n. 4. npu agu-
abaTuMyecKoM npouecce B Kamepe M306pasnTca Takum 06pasoMm:

/ (36)

rge — pacnonaraemas pabota npu agmabaTMyYecKOM paclUMpeHum
40 KOHEYHOro faBfieHus; K. M. 4. NpW NOJIMTPONMYECKOM MpoLecce 6ygeT

37)

roe G [hopmyna (35)] — Tenno, NoABeAeHHOE BO BPEMSA pacLUMpEHUs.
PaccmoTpum npouecc B /To-AnarpaMme.



MpeanonoXxmm, 4to TypbuHa 6e3 npegsapuTenbHOro cxatusa (dur. 20)>
I 0 HayanbHOe COCTOSIHME B KaMepe nMepej CropaHuem XapakTepu-
nu'tca ToykoW H. Torga MOXHO NpoCcTO ONpPeAennTb KOAMYECTBO
Tenna 2 KOTOpOe Mbl 3aTpaTwuauM Ans Toro, 4tobbl MNPUTTM B COCTOS-
Hue J1. 9To 6yAeT Pa3HOCTb BHYTPEHHUX 3HEPTU B TOUuKe A M B TOUKe
Nl T. e

1biHOCS y0 3a CKOOGKW, MMeeMm

cnenoBaTesibHO,

Mpeo6pasyemM 3TO BbIpaXeHue, 3ame- p

yasl, 4To
NMeeM
B ' b

(384) (p;®)
BcTaBnsas aTo paBeHCTBO B BblpaXxe-
Hue ans noayynm our. 20.

n r
T

MonyuvaeTtcsi, 4yto B cny4vae TypOuHbl 6e3 npeABapUTENbHOIO CXaTu»
COBEpLUeHHO 6e3pa3nnyHo, paboTaTb /M NO MNOAMTPOMe WAX MO aju-
abate npu ycnosuu paBeHCTBa AAaBNEHWI CropaHua.

Ecnn e TypbuHa paboTaeT C npeaBapuUTENbHbIM CXaTuem, T. e.
Haya/bHOE COCTOSIHWE B KaMepe CropaHusi xapakTepusyetcsi TOukoi H'
(Ha dur. 20) ¢ 60nbWIMM fAaBNeHWEM, TO B 3TOM C/ly4ae KOMM4YEeCTBO
Tenna <B 6yAeT MeHblle, 4YeM TO, KOTOpPOe Mbl NOACYMTanM, No TOMN
npuyunHe, 4to pc O6yaeT Gonblas BeAMYMHA, MOTOMY 4TO OHa Oypet
OTHOCUTbLCS K TOouKe W', a KONMYyecTBO <3r OCTaHETCSs TO XXe camoe,
TaK Kak OHO He 3aBUCWUT OT TOro, Kak Mbl npuwnu K coctosHuio pOy 0.
To4yHO Tak >XXe pacnonaraemas paboTa He M3MeHWUTCA. Pacnonaraemas
paboTa 3aBMCUT OT Haya/ibHOro COCTOSHUA, @ He OT TOro, Kak npuwau
B 3TO Haya/ibHOe COCTOSHME.



M, n..l'lnMl HOBOE KONMYeCcTBO Tenna uyepe3 A', Torga TepMUYECKMiA
K. W 4. 6yaetr paBHSTbCSA

r Jb.,. r "%
\ m i
npuyem A'< 3 n
<= b4r[*o(Po-Pg= L. (39)
rge
Po— Pr
Po~P1

BennumMHa | Bcerfa MeHblle efMHUUbI, TaK Kak pc> px
Mpn @ = " (TypbuHa 6e3 npegBapuTenbHOro cxatus) \ =\, T.e.
Al o Al b ,<T
Y Nt AT (40)

YmeHbliaa (2 go CI, Mbl nonyuMm 6o0sblliee BO3pacTaHWe MNepBO
Apobun wn, cnegosatenbHO, BydemM WMETb HEPABEHCTBO

A >4+ A1
WK, 4TO TO XK€ CaMmoe,

X >V 141)

T. . agmabaTUyeckuii NpoLecc paclivMpeHuUs B Kamepe CropaHus B Typ-
6VHe C npefBapUTeNbHbIM CXaTWEM BbITOAHEe, YeM MONNTPOMNMUYECKUA.
OTMeTMM elle pa3, 4YTO 3TO B C/y4vae OTCYTCTBMS WCMOMb30BaHUA
TennoTbl oTpaboTaBWIMX rasoB M AN T < K. Cnyyaih T >& Hafgo pas-
6vpaTb OTAENbHO W faBaTb TOYHYK CXemy Tennoo6MeHa.
[le/icTBUTENbHO, €CAN TO, YTO T > K BbI3BAHO OXNaXAEHUEM CTEHOK

Kamepbl BoAoi M Tenno CGT TepsieTcs, TO B 3TOM Ciayyae N He 6yaeT

n3obpaxarbca qopmynoii (37), a cnegoBaTenbHO, WM HaWW BbIBOAbI
noTepslT cuny.

Mpn cCpaBHEHWW Mbl UCXOAMM W3 PaBEHCTBA HayanbHbIX COCTOSHWMIA
rasa (p0; "g) kak gns agmabaTnyeckoro, Tak K AN NOAUTPOMNUYECKOrO
MPOLLECCOB paclUMpeHnss B KaMepe, YTO COOTBETCTBYeT paboTe ¢ pas-
NNYHBIMK M30bITKaMKU Bo3ayxa. [pu paboTe Mo nonuTpone Ha 1 Kr
rasa 3artpauymBaetcs 6onbwe Tenna (T < K), Yem npu paboTe no agu-
abaTe, a cnefjoBaTenbHO, B MEPBOM Cny4yae paboTa NPOUCXOAMT C MEHb-
Wwum n3bbITKOM BO3ayxa (a), a BO BTOPOM — C 6OMbLUNM.

C TOYKM 3peHus paboTbl TYpOMHHOrO KO/Jeca CpaBHEHME T[a30BbIX
TYpOUH C OMHAKOBbIM Haya/lbHbIM COCTOsiHMEM 60Jiee  eCTEeCTBEHHO,
TaKk Kak B 3TOM cfyyae Typb6uUHHOe Koneco paboTaeT B OAMHAKOBbIX
WHTepBanax CKOpPOCTeld, a CneaoBaTeNbHO, TWApPaBANYECKWIA K. M. [.
Koneca He OypeT MeHATbcA. B npakTuke pgeurateneid BHYTPEHHEro
cropaHus 6o0/ee MPUBMWACA, UYTO BMOJIHE MPaBUbHO, METOL CpaBHEHWS
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npum a= con34, 4To U [fNA Ta30BbIX TypbWH npeacTaBnseT WHTepec,
O noaTomy cpaBHMM fBa npoLecca: NONTPONUYECKUIA C MOKasaTenem T
n agnabatuyeckuii npu paboTe C OJHUM U TeM Xe WU3BbLITKOM BO3-
gyxa. B aToM crnyyae KO/MMYeCTBO MOABefleHHOro Tenna 6yfeT ofuHa-
KOBOE, a HauyasbHble COCTOAHMA 6yayT oTnuuaTbeA. Ona agmabatuue-
CKOro npouecca coctosHue B Kamepe—p0; @, a gns nonutponuye-
ckoro — p'0l y0O, npuuem B 3TOM Cnyyae KO/MWYECTBO Tenna Ana agu-
abaTmyeckoro npouecca Bblpa3uTca QOpMynoi
A

1p4ns nonuTponuyeckoro npouecca

+ —q"

Bo Bpemsa cropaHus npu MOAUTPONMYECKOM MpoLecce MNOABOAUTCA

MeHbLUee KOMMYECTBO Temaa, MOTOMY 4YTO HEKOTOpas 4acTb Temsa mog-

BOAMTCS BO BPeMs paclimpeHus. B atom cnydae BbIpa3nTCs aHano-
rMyHoli dopmynoin, Kak u gna Q, T. e.

3p4ecb BMecTo gasneHus pO0 B3ATo pasneHue p'0.
C apyroi ctopoHbl, Ot [dhopmyna (35) npu CO=1] paBHseTCS

_ K—T A A Y
<r.=-r=7 - -'o'n- a)l
CyMMapHOe KOMMYecTBO Tenna <3 BbIpa3uTcsd nocrfie nofcra-
HOBKW 3HaYeHWi n Ct dopmynoii
K—T
L=<+ 2,=b41T  (Po“ /)
K , T . A

TaK KaK KOAMYecTBO Tenna npu agvabate M MONWUTPOMNe  paBHbI
(a= consl). 3 aToro paBeHCTBa Haxoaum p'0, T. €. AaBMEHME BCMbILLKM

415 NOAMTPONbI, KOTOPOE LO/MKHO MMETb BMOJIHE OMNpefeneHHYo Ben-

YMHY, B NPOTMBHOM cnydae 6yneT nn60 wu36bLITOUHOE, NMBO HepocTa-
AX

TOYHOEe KonimyecTBO Tenna. Cokpalas Ha )y nonyymm

' T / \
n->1=1T (>—

nnn

Po~~ Px T (42)
Po—Px k'’

T. €. OTHOLIEHME MOBbIWEHNA AABMEHUA MpPU NOAUTPONE K MOBbILLEHUIO
npu agnabaTe paBHO OTHOLUEHMIO COOTBETCTBYIOLWMX nokasaTenei (npu
a= combl u /a< /r; cnyyail T > K — 0CO6blIiA).
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Takum 06pa3om, cuuTascb C OAHUM U3ObITKOM BO3f4yXa, WMEEM
[laBfieHne B Kamepe MeHblle npu MnofMTPONMUYECKOM npoLecce, YeMm npu
agmabatnyeckoMm. CpaBHUM, Kakoi npouecc 6yaeT BbirogHee, agmaba
TUYECKUIA WA NOMUTPONMYECKUin. Bblwe 6bII0 [0KA3aHO, 4YTO B Typ-
O6uHe 6e3 MpeABapuUTENbHOrO CXKaTus agmabaTWyYeCcKUini 1 monuTponuye-
CKMI MpoLuecchbl 3KBUBAEHTHbLI* €C/IN COCTOSIHME B KaMepe OAHO 1 TO Xe.
MoaToMy npu cpaBHeHUU MNOSIUTPOMUYECKOrO rnpolecca ¢ afnabaTmye-
CKUM MOXEM B3fTb 3KBUBAJIEHTHbIA MOAMTPONUYECKOMY MNpoLeccy
agmabatnyeckmii ¢ mcxodHbiMm coctosHnem p'0; 0. CnegoBaTenbHO, CpaB-

HMBaeM ajmabaTuyeckmii npouecc € MCXogHbIM cocTosiHuem p0] 50 u
agmabaTtnyeckunii (3KBMBANEHTHbIM HalleMy NONUTPOMUYECKOMY) C UCXOA-

HbIM cocTOAHMEM p0; 0. 3TO CpaBHEHME JacT BO3MOXHOCTb BbICHUTD,
Kakoi npouecc BbIrofHee, MepBblA UM BTOPONA.

TepMmuyecknin K. n. 4. Ana agmabatnyeckoro npouecca [bDk onpege-
nsem u3 gopmynsl (27)]

MocMoTpMM, Kak BAuseT pO Npu MOCTOSHHOM P X Ha W3MEHEHUe TepMu-

1 k- 1
T *l—x)+1—x K

ax (1—x)*

HK.

PackpblB CKOGKM B uyMcimMTene u cpenaB npeob6pa3oBaHuUsi, MOMy4YUM



X X =0, T. e. Npu 0yeHb GONbWON CTEMEHN paclIUPeHns, nony-

elLIeTCH — —00e MNpu gpyrom npegene, Korga oO4veHb Masia CTEMEHb
pacwmnpeHusa, T. e. Korga x — 1, >
K— 1
clx,_, 2 K-
[na Bcex 3HaueHui 1 npoussogHad — <0. CnepoBatenbHO, Tep-

MUYECKUIA K. M. [l. YMEHbLUAETCA C BO3pacTaHWEM X, UMW, UHBLIMW COBaMu,
C yMeHbLleHneM pO0, 4TO, KOHEYHO, eCTECTBEHHO.
Takum 06pa3om, 4eM, MeHbwe p0, TeM MeHblue K. n. 4. agnabaTtuye-

ckoro uukna. Mostomy, ecnu p'OMeHble pQ TO M K. N. 4. ByAeT MeHbLLe.
Ap0Ob6yper Bcerga MeHblWe, ecin T < K, T. e ecau no-

NUTPOMNMYECKUA npouecc maetT ¢ noaBogom Ttenna. Cne-
[oBaTeNnbHO, agmabaTuyeckuid nNpouecc BbIFOAHee, 4YemM MNOoAMTponuYe-
CKWIA mpouecc, gaxe ans TypbuHbl 6€3 npefBapuTenbHOro cxatusa (npu
a= comsl;). Ans TypbuHbl C npeaBapuTeNbHbIM CXKaTuem 370 6ygeT
cyry6o npaBunbHO. [Ns 3TOro cfnyyas TepMUYecKWid K.n.n. agmabatu-
YecKoro npouecca paclimpeHms B kKamepe [ u3 ¢opmynbl (39)]

. »
et U -~ 6

TepMUYECKUiA K. M. A. TYpOUHbI C NpeaBapuTe/bHbIM CXaTWeM paBHAETCA
K. N. 4. 6e3 npeABapuTeNIbHOr0 CXaTus, feNeHHOMY Ha HeKOTOpbI KO3du-
UMEHT $ KOTOpbIA 3aBUCUT OT OTHOLUEHUS Pa3HOCTU [AaBNEHWi

Oo—P1

roe \ Bcerga MeHblle efuMHULbI.
CnepoBaTefibHO, B 060WEM TepMUYECKMIA K. M. A. MOXHO BbIpasuThb
Takum o6pasom:
K- 1

%c=T - (43)
Po

YCTaHOBUM 3aBUCUMOCTb MeXAY TOYHOCTbIO MOACYeTa TEPMUYECKOTrO
K. M. A. 1 TOYHOCTbIO OMpefeneHns TennoeMKocT. B aTom cnyyae Aeno
06CTOUT 6GnaronpusTHee, Yem MNpWU ONPeAeNeHnn TEPMUYECKOro K. M. A,
ymkna OTTo. MpoandepeHLuMpyeM K Mo c,:

c. AH -\-c, AH



npuHAB 0,068 u c,= 0,2, nonyynm B CpefHeM:

0,068
0,04

Kak Bugmm, K Bo3pacTtaeT, korga G y6biBaeT. Kpome 3Toro ak ummeel
LpYroi 3Hak, 4YeM ac,, U N0 BeNMYMHE aK MPUMEpPHO BABOe 60/bLue
BbiicHAM, KakMuM 06pa3oM TepMWYEeCKWi K. M. 4. B Typ6buHe c npegBapu
TENbHbIM CXaTWem 3aBUCUT OT TOYHOCTW OMpefefneHns TEenn0eMKOCTU

Ona atoro paudepeHympyem TIT Mo K.

clk; (Ic,, n,7ac,.

- - k— N
- x K In. .. .
1 ¥ B K- 1
an E 1—x K R 1—nt K2_laK:
npeo6pasyem BbIpaXeHWe, PacKpbliB CKOOGKM:
k-1 KX K;<1\|'|x L
all 11—x K 1 K*
T $ 1 x I Yil-x)
k—1 k1
1—x K X Kk \nx aK
1 - K(1—X) '
Ana n= 01, k= 13; c,— 0,227
0.6! -~-=-0,8"
afp+ 0,68 - = — 089,
npu cpefHux 3HavyeHusx V 50,8 nonyuum
= —r°r-
r Tennocogep>kaHne yxoAsuiMxX rasoB W TenaoBOW 6anaHC 1

OWHbLI NOCTOAHHOro o6bema. CpaBHMBas TYpObUHbLI, Mbl Gpann KX
B OMPEeAEeNeHHbIX YC/IOBUAX, KOTOPble 3aKAKYajnCb B TOM, UYTO He Y4u-
TbiBa/0Cb MCNOSIb30BaHMe OTpaboTaBwero Tenna. Ho TypbuHa Xonbu-
BapTa 1 Ap. paboTalT ¢ MCMoab30BaHMEM oTpaboTaswero Tenna. OTpa-
6oTaBLIMe rasbl HanpaBNsAlTCA B MNapoobpasosaTtefb, U nap W3 Napo-
obpasoBaTens uWAeT B MapoByl TypOuHy, KoTopas paboTaeT Ha
Typbokomnpeccop. Takum 06pa3oMm cpaBHEHWE O6bINO A0 HEKOTOPOIA
CTeneHn OAHOOOKOE, TaK KaK He Y4YMTbIBa/OCb KO/MMYECTBO Tenna,
3aK/iloyalolleecs B BbIXIOMHbIX rasax W 3aBUCALLEe OT TOro, Kakom
npouecc OCyLlecTBNAETCA B Kamepe.

Mpu pacwmpeHnn nNo MOAUTPONE NPOUCXOAUT YBESIMYEHME Temre-
paTypbl BbIX/IOMHbIX ra3oB A0 CPaBHEHWO C TeMMepaTypoil ux npw
agnabaTMyecKoM paclMpeHun, 4To BMAHO M3 ur. 21, B KOTOPOI coCTO-
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MWHI HbIX/JIOMNHBLIX Fa30B XapakTepudyeTcs TOYKOW  — npu agmnabatm-
YeCcKOM U TOYKON B — npu MoAnTpoONMYeckKoMm pacwmpeHuun. [losTomy
Ob6luee KONMMYECTBO Tensaa B BbIX/JOMHbLIX rasax yeenumuusaerca. Cnepo-
MnenbHo, Mmeem 60nblie pacnonaraemMoro Tenja B NapoBOA YCTaHOBKE,
Vicnonb3ytowleil Tenao 0TXO0AAWMX ra3oB. [Ans TOoro 4tobbl KoauMyecT-
MHLWIO OUEHUTb BeCb MpoLecc B LENOM, HeobXo4MMO Y4yeCTb Pas3HOCTb
KONUYECTB Tenna, CoAepXaluxcs B BbIXOMHbLIX rasax npu agunabatu-
YeckOM M MONWTPOMMYECKOM Mpoueccax, T. e. ONpejennTb TO pacnona-
IHeMoe Tenno, KOTOpoe OyaemM WMeTb MpPWM BXO4e B MapoobpasoBaTtesb.
[na aTtoro npejBapuTenbHO HalideM TenocodepXaHue yXOAAawmx rasos
n cnyyae afgvmabaTmMyeckoro paclwimpeHus B kamepe. B aTtom cryuae
WICTOSHWE YXOAAWMUX ra3oB OyfAeT XapaKTepu3oBaTbCA TOYKONA
(dwr. 21). KonnmyecTtBo rasos

N KaMepe B HayanbHbIA MoO-

MeHT (cropaHue) paBHO

CO0= — Kwusorpammos.

CneposaTefnbHO, NOJIHOE Ten-
nocofep>xkaHue yxoaawmx ra-
0B (oTcuMTaHHOe OT abco-
NIOTHOTO HYNAA) BbIpasuTCH

/| 1 X - X T

1 BIVO 0 °p

= - A -

yo k- 1 (44)

C nonuTponoit Bonpoc cnoXHee. PaccMOTPMM KakKoe-HMGYAb npome-
XyTOUYHOe TeKyllee cocTosiHue C. Ecnm 6bl COCTOSIHME B Kamepe, Xapak-
Tepuaytolleecsd napametrpamu B Touke C, ANUTENbHO MNOAAEPXKMBANOCh,
To TemnepaTtypa 6bina 6bl TN M Tennocoaep)XaHue rasoB Ha 1 Kr Bblpa-
3Unocb Obl Kak cpT\|;|.

dakTMUYeCKN C TakMM TennocogepXaHuwem BblligeT He 1 Kr rasa,
a KONM4YyecTBO, KOTOPOE M306pasnTca pPasHOCTbIO

o—o Y Y
\Y \A

dur. 21

dTa pa3HOCTb 6Oblla BbIpaXXeHa paHee B AudepeHUUanbHON topme K
paBHseTCA

* 7 X —
v V¥ ,

TennocogepxaHune 1 kr rasa U)— cpTB, Tennocofep>xaHue Xe BCero
KONMYyecTBa YXO4AWMX Tras3oB B MNpoLecCe pacllMpeHus B Kamepe oT
Toukn A o B npepcrtaBnaeTcsa uHTerpaaom

(45)
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K aToMy TennocoAepXaHUi0 Hago Mpu6aBuUTb TennocodepXkaHue ocTaBs-
WKXCH B Kamepe MPOAYKTOB CropaHusi, KOTOpble B MPOLECCE MPOAYBKM
Kamepbl TakXe MOCTynawT B BbIXJ0MHOW Tpy6onpoBos. Konuuyectso

NX paBHO y—VB , Tennocogepxanune 1kr Syget A [-%-p P B, a cneposa-

TeNbHO, NMONHOE UX Tennaocofep>XaHWe BbIPa3NTCA

K

1= AK—l

Yprl
Tennocogep)aHne BCeil MacCbl yxoasdWMx rasoB 6yaeT paBHO CymMe
e+ "9
YyB
loi-1.+1,-A14 -1p,y\/ ~ -~ + 1]. (46)

WHTerpan, croAwmidA B NpaBoil 4acTu 3TOr0 BblpaXXeHUs, Mpeobpasyem,
Bblpasuns yepes v, Monb3yAcb Tem, 4to Toukm C wn O (dur. 21)
CBA3aHbl ypaBHeHMeM aamabatbl, a Toukn C m A — ypaBHeHWEM MNOMu-
TPOMbI; CMeA0BaTE/IbHO, MOXEM Hamnucatb:

Ona apgnabatel CO

1
\ \Px
Ona nonutponsl CA
Po
( ~Q ; p=p0
WOTKyJa onpefensem
L K—T
V K
Nckomblli nHTerpan npumeT BUf
«B 1 ’B Mne
1\Y
Vv
T
(Po\k K Po K Aot K
1-— — N1l (4T
(Pl Pl T . T 7
T
TaK Tak OTHOLUeHue MOXHO NpeACcTaBuUTb TakK:
1 1
r/'mMm ™*= (b \k= 4>
1N®6/ ] | Po) ’

HanucaB ypaBHeHWe nonuTponsl AB n agnabatbl AOX



BcTaBnss 3HauyeHMe 3TOr0 WMHTerpana B PaBeHCTBO (46), MNonyymm

bKOHYaTenbHo
K K
l1r 4Py T & - ‘I/I - (48)

Mpn T — K paBeHCTBO (48) nepexoAuT B pPaBeHCTBO (44), UTO ; AONXKHO
<H,1Tb.

Tak Kak nocne TypbuHbl oTpaboTaBlwKe rasbl Mgyt B napoobpaso-
HaTenb, TO MWHTepec MpeACTaBNAeT He CTOMbKO TenjaocojepxaHue,
CKONMbKO pacnonaraemoe Tenno, T. €. TO KONIMYECTBO Tenna, Kakoe
nonyumTCa MpWM OXNaXAEHWW Tra3oB [0 TemnepaTypbl OKpyXatoLiei
cpefbl.

B cnyyae Typ6uHbl 6e3 npefBapUTeIbHOMO CXaTus COCTOSIHUE OKpY-
Xatowen cpeabl 6yaeT xapakTepusdoBaTbcsi Toukoil H (dwmr. 20), w, cne-
foBaTeNbHO,'pacnonaraemoe TeMa0 BblpasnuTcs

\
* = * 21 -
v g a | JPll=a * Py U Ay (49)

Mpn agnabaTMyecKOM paclUMPEHUM B Kamepe pacrnosaraemoe Tennao
oyner

(50)
B3sB oTHoweHue (49) u (50), nony4mm
0,» K

- T (51)

npy yCNOBWW paBEHCTBA [faBNEHWA CropaHus M O6LEro HayaJbHOro
coctosiHua (/0= cons! u pO— cons!), uto Bneuet 3a co6oii Il= consl.
dopmynbl (49) n (50) paloT BblpaXeHus Ans  Tenna, OTAAHHOrO
| X0No4HOMY WMCTOYHUKY, B AAHHOM Cfydae OKpyxawleih cpege. Tenepb
MOXHO HanucaTb TensjoBOi 6anaHC rasoBOW TypOWHbI C MOCTOAHHBIM
| o6bemMOM cropaHua 6e3 npefBapuUTeNbHOrO CXaTusg U ¢ NOAMTpPONMYye-
§ CKMM MpOLLeCCOM paclUMpeHus B Kamepe.
MoasepeHHoe Tenno [no gopmynam (38) un (38a)]

A K
( NT®» ((>-n ) —
OTBegeHHOe Tenno no dqopmyne (49) (nonaras T. &
Bpo= 1>

A
K -

[MonyyeHHaa pab6oTa [hopmyna (32)]

K K
Al . 0~ JI®)—MPo —Px)

3ak. £485. N. H Y nupom.



3TN TPU BbIPAXKEHUS W AaAYT BO3MOXHOCTb HamucaTb TensoBoi 6anaHc |

TYPOWHBI:

O+ @u— (52) 1

MofCTaBNAS 3HAYEHWUS BXOAALWMX BEMMUMH, Mbl MOAYYMM TOXAECTBO, |

4YTO [OKa3blBaeT NPaBW/IbHOCTb HALUMX BbIBOOB.

Mpu cpaBHEHMU afnabaTM4ecKoro M MOAUTPONMYECKOro MpoLEeccoB
paclwmpeHns B Kamepe Yy TypOGWH MNOCTOAHHOrO 06beMa cropaHus 6e3
afmabaTnyeckoro CXaTus, He yuuTbiBasg WUCMNOMb30BaHWEe TEMAOTbl OTpa-
60TaBLIMX rasoB, Mbl MOAYYWUAW PABEHCTBO WAeaNibHbIX TEPMUYECKUX
K. N. 4. [popmyna (40)]. @Popmyna (51) nokasbiBaeT, 4TO pacronarae-
Moe Tenno A5 NoAMTPONUYEecKOro npouecca npy T <"k 6yget 6onbLue,
yeM Ana agmabaTuyeckoro, a cnefoBaTesibHO, M 3PGeKT MCNoMb30Ba-
Hua oTpaboTaBllero Tenna 6yfeT Bbiwe. Takum o6pa3oM Ana cnydvas
0= con3l n /f0=con3l: TypbuHa ¢ UCMNONb30BaHMEM Tenna Mpu MNoau-
TPONMYECKOM MpoLecce paclnpeHns B Kamepe OyaeT 3KOHOMUYHee,
yeM Takasd e TypbuHa, HO C afmabaTU4eCKUM pacLUMpeHUeM B Kamepe.
YuntbiBasi 3TO, MOXHO CKas3aTb, 4YTO HepaBeHCTBO (41) 6yaeT AeicTBM-
Te/IbHO MMIIb CBbILE ONpeAesieHHOro pc, T. €. CyWwecTByeT Takoe faB-
NeHne cxatua, npu KoTopom o06e TypbuHbl 6yAyT MMeTb OfMHaKOBbIN
o0WMiA K. N. 4., YYUTbIBAKOLWMIA U UCNONb30BaHWE TEMOThl OTXOAALMX
ra3oB (HepaBeHCTBO (41), KOHEYHO, OCTAHETCH, HO o W W He SBAAKTCA
o6WwmmMmn K. N. 4.). [paHWubl BbIFOLHOCTW TOFO WAM MHOFO Mpouecca
BCerga MOXHO YCTaHOBUTb pacyeToM.

[na Tennosoro 6GanaHca TYp6WHbI C NpeABapuUTeNibHbIM CXaTUEM
Heo6Xxo4MMO onpefennTb paboTy cxaTma U Tenno, yyacTBytloulee npu
aToM. B cnyuae agmabaTMyeckoro cxatus 3aTpadeHHas paboTta bc no
aHanorum c | k[hopmyna (28)] m3o6pa3uTcsa naoulagbio KpUBONMHEAHOTO
TpeyronbHuka HOMW"' (gur. 20), Tak Kak pabota TypObuHbI 1 KOMMNpec-

copa obpaTumbl, TenoobMeHa XXe He b6yaeT. TennoBoi 6GanaHC Hanu-
wetca

+ P»- ~ N1G (53)
roe <3 6epetca no qopmyne (39); Br— no dopmyne (35).

Ic
4 = MIT (PPo— P&0) — b0 (Pc— PX). (54)

($ O6yper oTmMuatbes, TaK KakK HayalbHOe TenocofepXKaHue Haao
OTHOCUTb K Touyke HO (dwur. 21), a He K H.

w-ATb pMir AT ApYN {<-")+

+1-%7. (55)

Bo Bcex (opmynax V,— ypaenbHblii 06beM B Touke HO.

MopcTtaHoBKa BCcex 3HauveHui B hopmyny (53) AaeT TOXAECTBO, 4TO
Nerko npoBepUTb.

0) BnusiHwe nogorpeBa CMecu Ha
30BaHMUs TEMNOTbl YXOAAWMX Fa30B SBASETCA BBEAEHWE pereHepayuu,

50

OaHUM 13 cnocoboB MCMOoJb-

T. €. MNOJOrpeBa CBEXe CMecu WAM TOMbKO BO34yXa OTXOAALMMMU
rasamm (CM. cxemy Typ6uHbl /?= consl, dwur. 1).

PaccmoTpuMm npouecc cropaHus ¢ a= con3l, HO C pPas3NMYHbIMM
HayanbHbIMW TemnepaTypamu Ta B TypbuHe C npefBapuTesibHbIM CXa-
Tvem. Pa3 u36bITOK Bo3gyxa He MeHsetcs (a= con5{), 1o, cnefoBa-

TeNbHO, M KOAMYEeCTBO Tenmnaa Ha 1 Kr NpogykToB cropaHus <3 = consl
[bopmyna (38)], TaK Kak

' AN~ 1 '™ T Kan/kr,

raoe in— Huswas TennoTBopHas Cnoco6HoCTb 1 Kr Tomnuea B Kan/Kr-,
|.o— TeopeTnyeckn Heob6XoAMMOe KONMYECTBO BO3AyXa B /Cr/Kr Tonauea.
Mpeo6pasyem ¢opmyny (38):

9‘ N A T a, y
=BT (Po Pe)=-~[-"(P o—Pc)
npu = I;TO,
oTKyfa
— 101" 1 —_—
e PG DFTD) 'IIIBROKA=

BcTtaBnsem y0 1 p&B BblpaxeHue ana brk [dopmyny (27)].

3dMeHAEM N3 ypaBHEHUA anmaGaTH:

noay4nm

arc(l+rt:)" +

Ons ypo6cTBa BBOAUM 0603HAYeHMS MOCTOSIHHBIX BbIPaXKEHWIA:

(rb +&)N-*r=-.(&)" -a*71
OKOH4YaTe/IbHO NUMEEM



Ona Typ6uHbl 6e3 cxatus pr—pc

npu Pe> p1 ?7>7.

Ons oueHKM xapakTepa M3MeHeHus P(Tr) BO3bMEM MPOM3BOAHYH

rae vepes 5 0603HaYeH COMHOXUTENb MpW Y, T. €.
1

Mpu Ta= O 8= 00, npu Ta—oo 5=1, Anga BCex 3HauYeHun Ta
cnegoBatensHo, umeem B > 1 [Ana TypbuH 6e3 npeaBapuTesbHOMO

HN
cxXatuna T= p nony4vyaem, 4YTO npon3sopHas < 0 ans Bcex 3Hauye-

Huit Tn(Ta— 0 n Ta— 00, €CTECTBEHHO, B PacCMOTPEHMWE BXOAUTb He
MOryT), T. €. Mbl MONy4YaeM OYEHb WHTEPECHOe fAB/leHWEe: AN Typ-
6GMHbI C NOCTOSSHHbLIM 06beMOM cropaHusa 6e3 npegBa-
PUTENbHOTO CXAaTud MNOLOTPeB CMeCM YMeHbLllaeT pacnona-
raemyto paboTy, a cnefoBaTeNbHO, U MOHUXaeT TEPMUYECKUIA K. M. [,
€C/IM He YUUTbIBaTb WCMOJIb30BaHWE TenjoTbl OTXOAALLMX Ta3oB.

Ons  TypbuHbl C nNpefBapUTENbHbIM CXaTuem p> a cneposa-

TeNbHO, MPOM3BOAHAs oopallaeTcs B Hylb MNPUM  HEKOTOPOM,
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KOHEYHO, 3HayeHUM Ta, T. e. bOK MMeeT MUHUMYM NS OnpefeneH-
Holl Ta

MpoTekaHWe KpuBOM, Bblpaxawwen GyHkuuwo P(Ta), BoobLe
JOBOMIbHO MOSIOF0e U M3MeHeHMe bl oT Ta cnabo BblipaXXEHO, HO TeMm

He MeHee Hall BbIBOA He TepsieT CBOEN MpaBWIbHOCTM W MOAOrpeB
cmecu ans Typ6uH, pabotarowmx npu V— cons!, ymeHblwaeT bllk

Ha ¢ur. 22 gaHO M3MeHeHWe OTHOLIEHUS — B 3aBUCUMOCTM U OT —
y P\
AnA pasHbiXx A Ha ¢ur. 23 gaHo u3meHeHme A1/KBYyHKUUM OT Ta Ana

N—1770; (2 = 400; &=1,3: /7= 29; 31: . Kak Bugum, TeyeHwue

dur. 23,

KpuBOW oYeHb nosoroe (M, MTw,=174 kan\kr n coorsetcTeyeT No«2 800—
—900° a6c.; npu Ta= 300° a6e. /.,,~.= 190 kan\kr, T.e. Ha 9% 6onbLie

MUHUMAaNLHOTO 3HaYeHus.
YBenuyeHue I/I3O6IbITKa Bo3ayXa (2) Bbl30BET yMeHblleHue (3' u, cne-

[0BaTeNbLHO, &_6/ N 3KCTPEMaNbHOr0 3HaueHus 7a. [eincTBUTENbHO,

B saBnsietcs (YyHKUMEN OTHOWEHWA ~T, HO He 3aBUCUT OT abCOMOTHbIX
a

3HaveHuin b u Ta B 0TAeNbHOCTU, a NO3TOMy B Oyner MMeTb Of4HO U

TO XXe 3HayeHue npu ~- = comsl.. Ecnm (3'= 200; A= 885= , TO

(Tmyakctp— 400  450° abe.

Haiigem 3aBMCMMOCTb TemnaoCOAepXaHus yXoAawmx ra3oB oT Ta
ANA 3TOro BCTaBUM 3HayeHme V1 u3 gopmynsl (56) B dopmyny (44),
nonyunm (V= 1,0

Kk—1 1 1

(58)
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A Bo3pacTaeT C yBe/M4YeHMeM Ta npuyem M3MeHeHUe ee 60osiee OTUET-
nBOE, 4YeM M3MeHeHue BO3bMeM OTHOLWeHWe /, AN BbIWEB3ATbIX
npegenos Ta oT 250 go 700° ab6c., nmeem

_ o N
| 700-264% 148,
250/la-+~\13

(“+ 1250 /

T. e. /, yBenuuunocb Ha 48°/0; pna pgpyroro crydass ¢ 6GonblWUM a
nmeem

1
13
700 (1 4-— N
r 700) 700-1,88 1(.4.
1. 250 3,2
885Y'3
250
(1+ 250)

TaKNMm 06pa30M M3MeHeHne a BNUAeT [0BOJSIbHO CUMbHO. Pacnonarae-

Moe Tensio B c/lyyae MoaorpeBa CMecu Bblpa3vTcs cneaywouium obpa-
30M (gNa TypbuHbl 6e3 cxkatus):

Ae= K 0B B) = K

rge /o — TensiocodepXkaHue Mocse pereHepaTopa, T. e. Tensocofepka-
HVWEe noAOorpeTol cMecu, TaK KaK MOAOrPeB CcOBeplUaeTcss 3a CcueT
TENMO0Tbl YXOASAWMX rasos, /N — HavyanbHoOe TeMnocofep>KaHue.

/IB= A_A _Pclll= A A _ ar,, (59)

oTKyfa nosnyyaem <%, 6eps /x ns gopmynbl (58) npu (px=p 0):

bl ) - 1]- (ap
Mpeobpa3yem chopmyny (60), Beegsa Bmecto AH 1 o ,  nony4um
(Tonbko gnsA cnyyas pl—po
1
(61)

T. e. < He 3aBUCUT OT abCoOMWTHbIX 3HauyeHUi b un Ta a nuwb oT UX

OTHOWeHnA. Ha CIJI/IF. 24 AaHa KpuBasd OTHOLLEHUN B 3aBUCUMOCTU
b

oT =T.
*a
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3 Kpl/lBOI7I ACHO BMAHO YMEHbLUEHUE C yBe€JIN4HEHNEM — T. €.

C YMeHbLUEHNEM 'IFa_ " a
CoeguHaa copmynbl (57) n7(61), nonyyum

<7,
Aby,
crnefoBatesibHO, Ha Ur. 24 MOXXHO 4uTaTb N 3HAYEHUSA =~ Tak, onA
0
b/1 0 Al
N=61~=0,76, cnegoBaTenbHO, 1—0,76: 0,24 n 7. 4.
*1 \% v
e
%
0% 1 - {(I/I-X)— ‘KM
1, |
Ne B
075 — Ao
065 Y e
1 1 n XN
5 6 7 10
dur. 24.

OnpegeneHne <3, B TypOuHe ¢ npeaBapuTeNibHbIM CXXaTUeM 3Hauu-
TEeNIbHO C/IOXKHEW, 4YeM pAns cryyas pX—pPC, KPoMe TOro, OCHOBHbIM
ABNSIETCA, KOHEe4YHo, 3aBucumocTb 17K oT Ta, gaBaemas dopmynoii (57),

noaToMy Ha onpegeneHun Ce Mbl He ocTaHaB/MBaeMCs.

CMellaHHble LUKbI

Typ6uHa XonbusapT-Llione paboTaeT No CMeLlaHHOMY UWKAY, T. €.
3Heprms TOMN/AMBa WCMONb3YeTCA ABOSAKO: MO MAPUHLUAY MOCTOAHHOIO
o6bema B 4acTU BbICOKOr0 [JaBfIeHWS W MO MNPUHLUMY MOCTOSAHHOIO
JaBneHVs1 B KOopnyce HU3KOro gaBrieHus. Takum o06pa3om ras npoge-
NblBaeT CMewWaHHbIi uuka. K 3aToMy >Ke LMKy OTHOCUTCA W LUK/, pas-
6upaemblhi npod. CToAo0Na B ero KHWUre, KOTOPbIA OH Ha3biBaeT LWK/IOM
C MNOCTOAHHbLIM 06bEMOM, HO B OT/MuUMEe OT Uuukia XosnbuBapTa (Mo
TEpMOANHAMMUYECKON cywHOCTU Uukn Femdppu n Xonbusapta OA4HO WU
To >e) uyukn Ctofgonia Mbl OTHECEM K CMELLUAHHbIM.

PaccmoTpum uymkn Ctogona B-koopauHatax (dwur. 25): 2" — coxka-
The B Komnpeccope; 2'2— HarpeB cMecu; 2, 3— cropaHue B 3aKpbIToli
Kamepe npu MOCTOAHHOM o060beme; Korga faBsieHWe AOCTUTHET Besu-
UMHbl P3 OTKPbIBAETCA COMJIOBOM knanaH, U rasbl HauyMHaWT BbiTeKaTb



yepe3 COMJIOBOVM anmnapaT; AaBfieHVWe B Kamepe CropaHus nagaeT Mo
Kpusoi 3-4.

Korpa paBneHvie ynafeT [0 BenuuuHbl pN—p” TO cBeXas CMecb
WM BO3AYX HauMHAWT nocTynaTb B Kamepy M MNpu MNOCTOAHHOM AaBrie-
HUN BbITA/IKMBAIOT OCTaBLUMECH MNPOAYKTbl CropaHus, KOTopble B conse
pacwunpsTca no Kpueoi 4-5. Korga cBexkass CMecb 3aiiMeT BecCb
06beM Kamepbl cropaHus, COMJI0BOVM KAanaH 3aKpbiBaeTcad W MPOUCXO-
OVUT cropaHue HOBOW MOpuUMK CBEXeEW CMecu.

Komnpeccop nogaeT Bo3ayx (WM cMecb Af1S rasoBoro TOM/nBa)
B pecuBep, OTKyAa MpPOUCXOAMUT 3arofiHeHMe Kamep cropaHusi. B uwm-

K/e, N306pa>KeHHOM Ha
dour. 25, He yunTbiBaloTCA
XUMUYECKNE WN3MEHEHUS
npu cropaHuu.

Ansa onpeaeneHusi
pacnonaraemon paboTbl
bynem paccypaTb Tak:
B Kamepe umeetca 1 Kr
rasa (Toyka 3). OTKpbI-
BaeTCcA COMNJ0BOW Kna-
naH, rasbl HayuHawT
BbITEKAaTb, [JaBfieHNE B
Kamepe nagaet. IOTOT
nepuos paboTbl NoOJ-
HOCTbIO COOTBETCTBYET
pa6ote TypbuHbI C no-
CTOSAHHbIM 06bEMOM CFO-
paHusi, Npuyem faaBre-
HVMe najaeT He [0 KO-
HEYHOro px a A0 HEeKOo-
TOoporo npomMeXKyTou-
Horo /?4 Pa6oTta, KoOTO-
Pyl Mbl MOMy4YMM OT

1 Kr rasa npu pacwmpeHuUn OT p3 40 px corsiacHo dopmynam (27) wn
(28), BblpasuTca nnow,. 1-2-3-4-5, wunu, o6o3HaumB 3Ty paboTy udepes
{1m)! nonyuunm

(44 — nnowy. 1-2-3-4-5. (62)

[BoHON 3Ha4dyok (yp) y 6ykBbl | ykasbiBaeT Ha TO, 4TOo paboTa OTHO-
CUTCA K CMeLlaHHOMY UMKy, 3Ha4oK 1 3a CKOO6KOW — Ha To, 4TO MMeeTcs
Nnwb nepBas 4vacTb paboThbl.

HaumMHad ¢ HeKOTOporo MOMeHTa, KOTOPOMY Ha gumarpamme cooT-
BeTCTBYeT Touka 4, [aBfieHMe B KaMepe YyXXe He MeHseTcs, M ocTaBs-
Wwurecs rasbl BbITEKAT 4epe3 consia npy  MNOCTOSSHHOM  AaBfeHuun
B Kamepe, T.e. 3TOT nepuoj paboTbl MOSIHOCTbIO COOTBETCTBYET paboTe
Typ6UHbI C MOCTOSIHHbIM [aBfiEHVWEM CropaHusi. Ha Kaxablii Kunorpamm
BbITEKAWLWINX rasoB B 3TOM c/ydyae nonydaem paboty [hopmyna (25)],
YNCNEHHO paBHyl nnaow,. 7-4-5-6, HO B Hawem c/fiyvyae B Kamepe npu
JaBneHnn px octaetca 04 KumnorpamMmMoB rasoB, a c/efoBaTeslbHO, BTO-
pas yactb paboTbl (M,p)2 6yaeT BblpaXaTbCs Tak:

(/. )2= nnow,. 7-4-5-6 O*.
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TNK Kak Mbl MNpPeanosiokKnaun, 4YT0 B HavasbHbIA MOMEHT (Touka 3)
I kamepe (06bem ee V Kyb6. MeTpoB) O6bIsI0 1 KIr rasoB, B MOMEHT,

44.I-OFBeTCTBy}OLLI,VII7I Touke 4, B KamMmepe ocTtaeTcs Kunnorpam-

( 0.

Ana a T\ nonyumm

moB= O

(~)a = nnouw, 7—4-5—61\3,; (63)

Mpegnonaras pgasnee, 4To Kpueble 4-5 n 1-2— agmnabatbl, MOXXHO NoKa-
3aTb, YTO MX abcumccbl HaAxXoAATCS B MOCTOSIHHOM COOTHOLIEHWUW. [eii-
CTBUTENbHO, A8 MPOUN3-

BO/IbHOrO0 pAaBneHua p P

(cour. 25) nmeem ypenb-

Hbli 06beM ansa agn-

abatbl 4-5 n ona 1-2;

MMeeM paBeHCTBa

pN = p™ = pK ~
ana aguabatbl 7-2;

PP\ —P$c— [Ons agna-
6atbl 4-5.

[ensi nouneHHo 3T pa-
BEHCTBA, MOIyUYMM

mon3l.

rr
Cne,qosaTeano, n nno- dur. 25.

waau, obpa3oBaHHbIe
3TMUMKN agmabaTtamym C OCbl0 OpAMHAT, HaxoAsTCs B TOM YKe OTHOoLle-
HUKW, T. e.

nnow,. 7-2-1-6_ y3
naow. 7-4-5-6
CoeguHAaa paBeHcTtBa (63) u (64), noayumm

(bp)2==nsowy,. 7-2-1-6.

Bca pacnonaraemas pa6ota 1rMp CMelaHHOro uukna npeactaBuTcs
CyMMmOMn

bn,= (1,p)1+ (1r)2= nnow,. 7-2-3-4-5-6. (65)

OTa nJjiowasb Ha ur. 25 3awpuxoBaHa Mo KOHTYpy. 3Ta e njowaib
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MOXXeT ObITb NpPeAcTaB/IeHA KaK pasHOCTb nnouwiageii: /.c?=nnouy. 8-3-5-6—

—nnow,. 8-3-2-7. Bblpaxkas Be/IMYMHbI 3TUX MNJoWajeri B napameTpax
rasa, nony4um

K—1

K n
y — b0(p0—pse), (66)
-(in)

roe po, yO— napametpbl Touku 5; pe—p4. Unu, nHaue,

(6 T N 1-2.)}e. (67)

Ha ¢wur. 26 npeactaBneH npouecc Typb6buHbl XonbuyBapT-LUtone B
p-y-aunarpamme. 1-2— cxatue, 2-3— cropaHume npym MocToOAHHOM 06beMme,
3-4 — pacwipeHne B Kamepe CcropaHms W conjax nepBoro Kosieca
(cp. cur. 8 n cxemy dwur. 7), 4-5— oxnaxgeHue B neperpeesatene Ans
napa n 5-6— pacwnpeHne BO BTOpPOI TypOUHe.

B aTtolihi cxeme nepBas TypbuHa paboTaeT Kak TypbuHa MOCTOSAH-
Horo obbema 6e3 npeaBapuTeNIbHOIO ©XaTtusa (ZasBfieHUe o©kaTua p,,
paBHO AaB/IEHMI0 KOHLLA paclinpeHus p4, wn crneposaTefnibHO, pacrnona-
raemasi pabota 1Kr rasa 6yaet BblpaxkaTbca nsowl. 2-3-4 [chopmyna (28)];
Janee, Becb ra3 B KonumyecTtBe 1 Kr noctynaetr B KOpMyc MNepBOro
Kosieca, NMpoxoanuT naponeperpesaTtenib (yydactok 4-5 dwur. 26) n pabo-
TaeT BO BTOpOi TypbuHe, nNpuyem AaBrfieHMe nepen BTOPOW TypbuHON
(a cnepoBaTesnbHO, M B KOpMyce TMepBOro Kosieca) NoAAEpP>XMBaeTCs
MOCTOSIHHOV pPaboToil Komnpeccopa.

MpoTekawWwmnii KuaorpamMm rasa, pacwmpsisice no agunabate 5-6,
copepwwuTt paboTy, paBHylw nsow,. 5-6-7-8, m nonHaa pabota 3TOro
uMkna BblpasuTca nnow,. 8-2-3-4-5-6-7, 3alTpuxoBaHHOW MO KOHTYpPY.

B cnyyae oTcyTCTBUSA MaponeperpeBartesis pacllivMpeHne BO BTOPOWA
TypbuHe nongeT no nuHuM 4-6', n pacnonaraemasi pabota 6yAeT coBna-
Aatb c pa6boTton no uwukny Ctogona [dopmyna (65)]. Takum obpaszom
B 3TOM cnydae oba UuMKIa TepMOAMHaAMWUYECKN 3KBUBAIEHTHHbI.

C TO4YKM 3peHUA rugpaBninyeckoro aggekrta cxema XosblLBapT-
LLone 6osiee BbirogHa, 4Yem cxema CTtogona. MakcumasbHass CKOPOCTb
B TypbuHe CToAo0Na COOTBETCTBYET mepenagy OT TOUKM 3 A0 TOYKM 5
(our. 25), B TypbuHe LUwone— oT ToukMm 3 Ao Toukm 4 (cur. 26),

UuncneHHo 6yaem uMeTb AN NepBoii CXEMbl P3 30, Ona  BTOPO —
Ps

CKOpPOCTU rasa makcummarsnbHble: gns nepsoit 1300 — 1400 m/ceK,

ana BTopoli 900 — 1000 M/ceK. DTO 06CTOATENNLCTBO FOBOPUT B MOSb3Y
cxembl XonbusapT-LUione.

Ho HY>XHO 3aMeTUTb, YTO HWYEro HEOXWUAAHHOro B 3TOM HeT. [1c
cywectBy TypbuHa Lione asnsetca TypbuHOM C ABYMSA CTyNeHAM™®
JaBneHum n fo/mkHa 6blna 6bl cpaBHUBATbLCA C Takoi >ke, Torga kKa*
no cxeme CToA0Na MMeeTCs OfHa CTyNeHb AaBfIEHMSA C BblTeKaOLWUM*
oTclo4a HenpuATHOCTAMW B BuAe 60MbLUNX CKOPOCTEN.
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FNMABA TPETbA

TEOPUA WCTEYEHWUA

Teopusa uctedeHUA 6Gas3npyeTcs Ha [LOMYLEHWM pPaBHOMEPHOro pac-
npegeneHns CKopocTeldi MO ceyeHUo, a oOTClOAga Kak cneacteme —
cobnoeHne Ma0CKOro CeYeHWA Npu ABMXKEHUW. 3TO AonyuleHue noj-
TBEPXAAeTCsl HernocpeAcTBEHHbIMU 3aMepaMy 0 CeYeHU KaHana. Pac-
npefeneHne CKOPOCTM MO CEYEeHUK KaHa/la NpoTeKaeT MPUMMEPHO MO
KPWBOW, yKasaHHOW Ha dwur. 27.

KprBasi MmeeT O4YeHb MOMOTMIA MakKCUMyM W 6bICTPO MajaeT K CTeH-
kam. BrnonHe gonyctumo ocpefHUTb MOTOK, T. €. AeNCTBUTes/IbHOe pac-
npegenieHMe CKoOpocTell 3ame-

HUTb (DUKTUBHBLIM M0 MYHKTUP-
HOM nNpsAMoi. Teopus nUcTedeHUS
6asnpyeTcsa Ha NpeanosioXXeHun
paBeHCTBa CKOPOCTeEW Mo ceye-
HMIO, MpUYeM BbIBOAbI, MONYy-
Yaemble MpU 3TOM, OYEHb XO-
poLwio onpaBfblBAlOTCA Ha MNpak-
TnKe. OTKNOHEeHWe AeNCTBUTENb-
HOW CKOpOCTM OT TeopeTuue-

CKOM [ANns XOpowo BbIMOSIHEHHbLIX conen coctaBnsetr 2— 3°/0. Ncxoas
M3 3TOro, BbIBEAEM OCHOBHOE YpaBHEHWE WUCTeYeHUS.

PaccmoTpyM Maccy rasa, 3ak/ll04eHHYH B KaHa/le Mexay [ABYMS
ceyeHuamMu A n A (dur. 28) n nepensurardLLyocss B HOBOE MMOJSI0XKEHUE
A/ BHM3Yy NokasaHa guarpamMma M3MeHeHUs! abCo/Il0THOro AaBfeHUs
Ha njowiajb MOMepeyvyHoro cedyeHuUs notoka. OpAuHaTbl 3TOro rpaguka
faloT npoussegeHue p/. JiuHma CO paeT UM3MeHeHMe abCOTIOTHOrO
JaBNeHnsa Ha faHHYK nnowanb cedyeHUs M 6yaeT NpPAMOAUHENHa, Tak
KaK BCe paccMaTpuMBaeMble WHTepBasibl MpeAcTaBnAlT cobo 6ecKo-
HEYHO Masble ydyacTKN. [na nepemeLleHMs Maccbl rasa u3 nonoxeHns AB
B nonoxeHue AIBl npuMeHUM TakXXe 3aKOH COXPaHeHWUs 3Hepruu,
KOTOpPbIA MPUMEHSIN paHblle, a MMeHHO: 3aTpadyeHHas pab6oTa wu Ten-
nota uayT Ha MOBbILLEHWE BHYTPEHHEN W BHeLIHeli 3Hepruu AaHHoMn
Maccbl rasa. lNogcumTtaem paboTy, 3aTpayvyeHHYl Ha nepemelleHue rasa



n3 nonoxeHna AB B nonoxeHme AXBX MonoxutenbHasa pa6oTa, KOTO-
pyto ras 6yaeT nosiydaTb MNpu [ABVXKEHUW CfieBa HamnpaBo, BblipasuTcs
nnow,. EENC)C, 3aluTpuxoBaHHOW BepTUKa/IbHO.

OTpuuyatensHaa pa6ota wnsobpasutca nsow,. OOXKKKM 3awtpuxo-
BaHHOW roOpu30HTasIbHO. Pa3HocTb 3TUX njowagen gact paboTy, 3aTpa-
YEeHHYI AN nepeMelleHUss 3TOM Macchbl ras3a, KOTOpPYyH 00603Ha4YMM
yepes aoO:

ao- CEEXCX— Koo.K, = CKKXCX EOOX,.

O603HauYuM cpegHee faB/fieHWe ras3a B MepBblii MOMEHT 4epe3 p U
BO BTOpPOIA — 4vepe3 p'\ paccTossHUe Mexay cedeHusimu A n B — uepes
N a mexgy Ax n Bx— vepes JI, Torga nmeem

CKK\C\ — PR
EOO&~MNP'Mp'al’,
ao= Pt1Pal- p'yar~py—pry = —a(Py).

MpousseseHne PTal=Y npeactaBnder coboil NoAHbIA 06bem pac-

cmaTpuBaemoli Maccbl rasa (AB) B nepBbiii MOMEHT, a MpPou3BeAeHME

P'll'— V' — o6bem Bcell Maccbl rasa BO BTOPOA MOMEHT (J1/1).
[anee, moXem HanucaTb

cl(pY)=p'Y'—pY.

OundepeHuman ecTb nNpefdesibHoe 3HauyeHWe MNPUPALLEHMS (QYHKUUK, a
npupaweHne yHKUUU ecTb U3MEHEHWEe MeXAy Moc/efyllmmMm n npe-
AblAyWwnM 3HaveHUsMn ee. CnepoBaTesibHO,

(10— — a{pY).

Takum o6pa3oM Mbl onpegenunm paboTy BHEWHUX cui. [pu 3Tom
nepemMelleHUn pabota HoOpMasibHbIX Cu GyAeT paBHa Hy/o, Tak Kak
HOpMasibHble CU/bl MeprneHAMKYNSPHbI K nepeMelleHunto. Jarnee, HY>XXHO
yuyecTb paboTy TpeHMs Mo CTeHKaM W paboTy TaK HasbiBaeMbIX Macco-
BbIX CWUJ/I, EC/IN KaHa/l HaXoAUTCS B KakKoM-nvMb6o nosie cun (Hanpumep,
cuna TSAXKeCTU, UeHTPoGeXkHble cuibl U T. n.). Mpu6aBnsieMm KoNMYeCcTBO
Tenna, KOTOpoe Mbl MoABENM B 3TOM Mpouecce. Anre6panyeckasi
CyMMa 3aTpayeHHOM paboTbl W TensaoTbl BblpasnTcs TakK (0THeceHHasi
K OfHOMY Kr):
— a(py) —anr-\-ao. as,

\%
roe V—ygenbHbli 06beM M3IKr — —.

CornacHo 3aKOHY COXpaHeHudA 3Heprnmn
aut+a/<=— alpy)— aAasa-{-as, 68)

roe au— npupawieHue BHYTPEHHel 3Heprum Maccbl B OAVH «T Ha MyTu
a3; aK— npupauwieHre ee CKOpOCTHON (BHeLLHeR) sHeprun; aB — pa6boTta
MaccoBbIX CUM (TSDKECTW, LEHTPoGeXXHoW cunbl); WAr— pa6ota cun
TpeHus.

PaccMoTpuMm Tenepb MexaHM3M TpeHusi. PaboTa TpeHUs rasa o CTEHKU
HMW B KaKyl APYryl MexaHWYecKyw paboTy He MepexoAuT; OHa rnpe-
BpaljaeTca B TensioTy, KoTopas LeNMKoM coobuiaeTca rasy, ecim HeT
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nlnoga Tenna HapyXxy, T. €. €C/IM MMEelTCA W30/IMpOBaHHbIe CTEHKW,
KONINYECTBO Temnsa, KoTopoe 6yaeT coobuieHO rasy, B 3TOM ciy4dae
OyneT aKBMUBASIEHTHO pab6oTe MAT. Ho B o6uem cfiyyae cyllecTByeT
HekoTopbli mogBoA WAM 0TBOA Ternsa, MO3TOMY KO/IMYEcTBO Ternsa

(69)

H1' — Hapy>XHoe Tenso; Pr— Tenso, aKBUBasieHTHOe paboTe TpeHUs.
M n3onmnposaHHOM KaHane OyneT skeBuMBaneHTHo CIC

[pyroe ypaBHeHue MNOAY4YUM, UCXOAS N3 U3BECTHOW TeOopemMbl Mexa-
H/KN O [OBVDKEHUMWU LEHTpa TSXKECTWU: MNOBbILLIEHWE KWHETUYECKOW 3Hep-
I Tena (OKUBOW cuNbl) paBHAeTcA paboTe BCeX MPUMOKEHHbIX K HEMY
lnn, NnepeHeceHHbIX NapassiesisHO caMuM cebe B LIEHTP TsXKecTu Tena.
Na maccy rasza AB pgeiicTByeT C 04HOW CTOPOHbI AaBfeHWe PU Cc Apy-
loi CTOPOHbI — AaBfieHVe p2 [asBfeHue, [AeNCTBYHOLULee CO CTOPOHbI
CTEHKW, ToXke HaAo MEepeHecTM B LEHTP TSHKECTU* TaK Kak B [JaHHOM
ely4yae Mo OTHOLIEHWIO K HarmpaBfeHWI MepeMeLleHns LeHTpa TsSXecTu
yTo fAaBsieHVMe He 6yAaeT nNepneHAWKynsapHoih cunoii. B ceueHun A
uur. 28) pencTtByeT cuna pXPX ee MPoeKUUsi Ha OCb KaHasla paBHa
<n camoii, T. e. pX¥\. B ceueHun B peiictByeT cuna pPN ee npoek-
wsa Ha ocb KaHana— p%P2 (NonoXuTesibHOe HanpaB/ieHWe MPUHATO
Hanpaso). HakoHel, Ha 60KOBYK MOBEPXHOCTb OT CTEHOK KaHana fei-

CTBYeT cwia, paBHas MPOU3BEAEHUI0 CPeAHEro AaB/ieHUs rasa |
Ha nsowanb OOKOBOWM MOBEPXHOCTWU, KOTOpyk o0603Haumm 4depes PO.
RL“bP4

3ta cuna, pasHasi FO- HanpaBfieHa MepneHAMKYSPHO CTeH-

KaM KaHaJ/la BHYTpPb; MNpoeKuuns 3TOW CUbl Ha OCb KaHanla paBHa

faK KakK npoeKumnsa noBepXHOCTU PO Ha nnockocTb, nepneHgnkKynapHyr

K ocM kaHana, paBHa (P2— PX.
Cymma Bcex MPOEKLMIA CUN Ha FrOPU30HTasNIbHYO 0Cb NpeacTaBnseTcs

((topmynoii
* PP- P-NT+~r-py -1~ -
MpounsBognmM npeobpasoBaHue, MoOyyYaem

np _np [1P\P4_P\N\ ?PuP»__ P>P\__P\P\__ PuPy |
N

2~ 2 2 r 2 2. 2 2
+ P _ N~ PA=PUT PXT= (/;, —PB)PT, (70)
- P
lpe Px= - 0— — cpefHsAa niowaab cedeHUs maccbl rasa AB. lMpo-

n3BegeHMe CyMMbl MPOEKLUWUiA BCex CUM, AeiCTBYIOLMX HA LEHTP TaXKe-
CTU MacChl, Ha NepemellleHMe LEHTpa TsXKecTn GyaeT

Pn—Py



Kpyrnoo conso, Xopowo OTWANGOBaHHOE BHYTPU W MpPaBUSIbHO
paccyuTaHHoe, faeT Ko3aMLUUMeHT ckopocTum 0 nopsagka 0,98; ana npsamo-
YroflIbHbIX conen 3T0T KO3auumeHT CcHumxaetca go 0,96 — 0,97.

Co103 aMepuKaHCKUX MHXXeHepOoB-MeXaHWKOB MOCTaBW/1 ONbIT CLE/bIO
nccnefoBaHUA BAUSHWA  LLEPOXOBATOCTU  Ha KOIMULMEHT CKOPOCTW.
B onbiTax 3TUX MNPUMMEHSINIOCH COMJI0 C HApe3KoWM BHYTpU. 3ITO OYEHb
L,uepoxosaTtoe” consio gaso KoapuumeHt ®= 0,92, T. e. noTepsa CKO-
pocTu coctasnsna 8°/0.

Ha BennunHy 3Toro KoaguuueHTa 60/blLIOE BAUSHUE WMeeT He
CTO/IbKO CaMmble LLIepoxXoBaTOCTU, CKOJSIbKO TMPaBU/IbHO paccYUTaHHble
npoxoAHble ceyeHUA conna. Onsa consna ¢ HenpaBWU/IbHbIMW MNPOXOAHbIMU
CeYEeHUSAMN Mbl MOMYYUM KO3IPULUNEHT 3HAYNTE/IbHO MEHbLUWNA, YeM
B C/Qlyyae conjsia C CWUAbHO LIepoXoBaTbiMXU CTEHKaMW, HO MNpaBU/IbHO
cNponINPOBaHHOrO.

PaccmoTpyM obpaTuMbli  agnabaTUYeCcKUini MpoLecc C MOCTOSIHHOMN
TensoeMKocTblo. Bo3bMeM Kakoe-HMGYAb ceyeHue consia ¢ naowagbto P.
Uepe3 3Ty nsiowaab P nonpeT onpedeneHHbIn 06beM rasa B CEKYHAY.
Bbipasum ero npoussegeHuem Pc, rae Cc— CKOpocTb rasa B AaHHOM
ceyeHUn. Ho 3T0T 00beM Mbl MOXeM nMpeAcTaBUTb KaK CeKYHAHbIN
pacxof B KI, YMHOXEHHbIW Ha yAeNbHblii 06beM rasa B [AaHHOM
MecTe, T. e.

Pc= Oy. (77)

MonyyaeM 3TO MpPOCTOe PaBEHCTBO, KOTOpPOe HAa3bIBAETCA YPaBHEHUEM
HernpepbIBHOCTU WM pacxofa A1 yCTaHOBMBLUerocs npouecca. Mcxoas
M3 3TOr0 ypaBHEHWs, BbIICHUM 3aBUCMMOCTb MIOLAAN CEYEHUS coma
0T [faB/fieHWs B JaHHOM MecTe. OnpedenvB HeNocpeacTBEHHO U3 ypaB-
HeHnA (77) nnaowagb, nonydvaem

\%

CKopocTb C 6yaeT BENMYMHOW MepeMeHHONM, 3aBuUcALlen OT nepenaja
JaBneHus, n onpegensetca oHa U3 opmynbl (76) ¢ NoacTaHOBKOW C

np BMECTO C\ U pYy
HalgeHHyH CKOpPOCTb C MoAcTaBMM B ypaBHeHue (77), 4yTo gacTt

0] o

/ 25 1. . PoYo
K—1 2 [«-& )* ]

OnpegensieM /2 U3 ypaBHeHUs aguabaTbl 06paTUMOro npolecca:



«=0 LWa4yeHne noactaBMM B Halle BblpaXeHue ana njaowagn v noayyvymnm

o

r M1

K po
K— 1

Jenaem npeo6pasoBaHue, nosaras, 4To

K po
K— 1

cnenoBaTtesibHO,

P= r - (79)

Mbl nonyuynm Ty (OpMyny, KOTOPYH WCKanu, T. e. 3aBUCMMOCTb
naowaan cedyeHms consa P oT gaBneHust B JaHHOM MecTe. B yacTHocTw,
Hanpumep, npu p —p0, T. e. B Hadyasne cona,

~Va
Cco

BbipaxkeHre nopg pagvkasoMm B 3HamMeHaTesle He ABMSAETCA MOCTOAHHbLIM

N N3MEHAETCA B 3aBUCMMOCTM OT BEJ/IMYNHLI OTHOLUEHWUA P HO OHO

MEHAETCA TaKnM 06pa30M, 4TO WMMEEeT MaKCuMmMals/ibHOe 3HadeHune Ons

HEeKOTOoporo
*)-
Haiigem oTHoweHue &F ) npyM KOTOPOM 3HaMeHaTeNb GyfgeT UMETb
0

MaKcuMasibHoe 3HaudeHue. B ,Cl,aﬂbHeVILLIeM npun aHani3e A4 OTbICKaHUA

3TOro 3KCcTpemMasibHOro 3Ha4deHUA go Ha3oBeM ero 4epes X, T. e.

P.
Po
Monyum BbIpa>KeHWEe Mof PafvKasioMm
2 H-1

y=a

5 3ak. 3435 — B. B. YBapos. 65



OundepeHumpyeM 3ro BblpakeHWe M0 JT U MNPUPaBHMBAEM HyJio,
uyTOoGbI HaTM 3KCTpeMasibHoe 3HadeHue. Mpexae YeM AUGEPEeHLUPOBaTb,
cAeniaemMm HEKOTOpYyl MeperpynnupoBKy:

n m 2 n E+1
A K K K K K
o X a(x —x bx A (a-\-b)x — ax
nx nx nx
2—K 1—K

 J1+1 4-

X A
= ~b(.a+ b)x H— gr~ax =-r

2{a-\-b)x  —a@ 1)

MpupaBHUBaeM KBagpaTHble CKOGKW Hy/l0 W oTcloga onpegensieMm X;

K K
Fam\-1)1 3% 2@+ w ¥ aX (©0)
2(n—+b [a(A+1). '
XT 3TO 3KCTpemMasibHOe 3HayeHUe Hallero OoTHowWweHunsd AaB]’IeHI/IVI, T. €

npu —I';O—XT nosiyyaeTcs MUWHUMabHas n/owadb CeyeHus conna. !
Ecnv nocTpouTb MO OTHOWIEHWIO [AaBfeHWd Auarpammy nnouiagei, To
KpuBasi Mosy4ynT Takoli BuA, Kak Ha dwur. 29.

N3 aToli urypbl criegyeT, uTo A1 60NbLUMX NepenajoB AaB/eHUs]

a 4( COMMo [AO0/DKHO WMETb MepexsBaTt, T. e. Mo Mepe naaeHust

[aBneHuns njaowagb [Ao/KHA BHayasle YMEHbLUAaTbCs, MNPU  HEKOo-
TopoM gaBneHun p T= XTp0 nnowagb Ao/HKHA 6blTb MUHUMALHOM,
anpv gasbHellemM yMeHbWEHUN P < P T NoWagb CHOBa [O/KHA YBEN-
umBaTbcs. CKOpPOCTb e C 6yaeT HenpepbIBHO Bo3pacTaTb U npu /2870
AOCTUTHET MaKCUMaslbHO BO3MOXKHOW BE/IMUNHBI

(81)

yTo nony4daem wm3 copmynsl (76) npu p = 0.
Mpu manbix nepenagax X T ] consio AO/HKHO BbINO/THATLCA Kak

06bIYHbI/ HacafoK C MOCTEMeHHbIM Ccy>XeHuem. Mbl ncxognnu wms dop-
My/nbl g1 obpaTumMoro agmabaTtmyeckoro pacwmpeHus, gopmyna xe
.4N5 MONNTPONMYECKOro paclupeHns (TedeHue ¢ TpeHMeM) byaeT gpyras.
Ecnu Mbl X0TMM WMETb B cOMJle MO BO3MOXHOCTW aauabatnyeckuii
npoLecc paclnpeHusi, Mbl JO/DKHbI fefiaTb COMJI0 COOTBETCTBYHLLel
hopmbl.

C TOYKM 3peHus TUAPaAB/INKU HEC)KMMaeMOW >XXUAKoCTU dur. 29
HECKOJ/IbKO CTPaHHa: MpM YMeHblWeHUM nnowaau npoxoga ot pOgo PT
CKOpPOCTb C BO3pacTaeT, YTO corslacyetcs € ruapaB/INKOM, HO panblue
naowaib HauyMHaeT yBenu4yYmBaTbCHA, a CKOPOCTb MNpoAos/KaeT BO3-
pactaTb, a He YMEHbLlaTbCs, Kak 3TO TpebyeTcs ruapaBiMKOA HeCXKWU-
MaeMor >KUAKOCTU. $BfIeHMEe 3TO 06bACHSAETCA TeM, UTO YAelbHbll
o6bem V (cm. kKpuyt V Ha ¢wur. 29) cTpeMUTCA K 6ECKOHeYHOCTU npu
CTPEM/IEHUN P K HYJ/0, a CKOPOCTb C CTPEMUTCSA K HEKOTOPOA KOHEeYHOM
Be/niMunHe [chopmyna (76)]. CnepoBaTesibHO, C HEKOTOPOro MOMeHTa npu
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LOCTMDKEHUWN COOTBETCTBYHLLEr0o AaBfeHUS yAeNbHbIA 06beM HayuHaeT
Bo3pacTtaTb CW/bHEN, YeM CKOpPOCTb ¢, a cfnejoBaTesibHO, nMJowaib
[O/DKHA yBennuuTbesa [opmyna (77)], 4To6bl NponyCcTUTb ONpeaesieHHbIN
pocxop rasa O.

OTOT NEpPeNoMHbIA MOMEHT, Korga OTHOCUTE/NIbHOe W3MEeHEeHUe CKO-
pOCTM paBHO OTHOCUTE/IBHOMY W3MEHEHUI 06bema, [O0/KEeH XapakTe-
pu3oBaTbCcs paBeH-

CTBOM
(/V_dc __ cdc
V~ c c

MpucoegnHana K
aTomy paBeHCTBY
opmyny (71), Hanwu-
caHHyw a1 obpatu-
MOro ajnabatnue-
CKOro npouecca npu
clB= 0, nmeem

(dbopmyna CaH-Be-
HaHa w©n BaHTuens,
1839 r.).

Ncknouasa 3 060-
UX paBeHCTB CHic, Mno-
Nyyunm

8uclp

0TKyAa HaxoAuMm 3Ha- dur. 29,
YyeHMEe CKOpOCTU c,

npu KoTopom 6yAeM WMeTb PaBEHCTBO OTHOCUTE/IbHbLIX CKopocTeli
N3MeHeHus1 ¢ 1 V.

y -/ 3 - (83>

rae 1
&
poCTb 3ByKa B fAaHHOIi cpepe. MTak, MMeeM, UYTO MNpPM CKOPOCTU rasos.,
paBHOI CKOPOCTU 3BYKa, YAeNbHbli 06beM HauMHaeT pacTu GbiCTpei,

YyeM CKOPOCTb MOTOKa.

AndepeHunpysa dopmyny (77), nonyydmm

T . 2P
— = P— MJIOTHOCTb Trasa: \/ o KakK n3BeCTHO, €eCTb CKO-
e n

84
\Y c ' r / (84)

uTO B coefuHeHUn ¢ dopmynon (82) paet c(p—0, T. e. B 3TOM nepe-
XO0AHOM MeCTe M/owajb A0/MKHA 6biTb WM MUHMMa/IbHA WM MaKcu-



MasibHa. A TrakK Kak copmyna (78) MoXeT pgaTb /UWb MWHUMYM, TO,
cnegouartensito, /' M Mbl MOAy4YaeM, 4YTO, HauMHasA ¢ MUHUMasIbHOM
naowagn cevyeHuMs consa, yAernbHbIA 00bEM V HauMHaeT WU3MeHATbCS
6bicTpeil, 4YeM CKOpPOCTb C.

Takum 06pa3oM Mpu 3KCTPEMAsSIbHOM OTHOLWEHUWN [ABAEHUR — =
Po
nveeMm MUHUMasibHYIKO nsiowaab ced4eHUdA corJia; CKOPOCTb rasa B 3TOM

C/lyyae paBHa CKOpPOCTW 3BYKa, U CyLLecTBYeT PaBeHCTBO OTHOCUMTEsIbHbIX
CKopocTelh M3MeHeHUs1 C Ur/, NMpuyYem BCe 3TO BEPHO A/ 06paTuUMOro
npotiecca.

XapakTep npotekaHus kpusoii p=/(p) (wur. 29) 3aBUCUT OT 3Ha-
YeHMS XT, camMo0 >Xe 3KCTpemMasibHOe OTHOLIEHWE [aB/IeHUA 3aBUCUT
0T a, bn K B 60NbWINHCTBE C/ly4yaeB MOXXHO BeNUUYMHOM b npeHebpeub
CpaBHUTENBHO € a. ,ﬂ,eﬁCTBMTeﬂbHOI,DTﬂyCTb po— \0 ara\ k=\2>\

c0= 50 m/cek; TO—\600° abc.; —— ----- N= 0,465 MA\Kr. Torgpa b—

12 A
11600 n a— 2% PoNo — 183-105 Takum o6pa3om

-(5)"
pagHVI a 04YeHb 3HauUTENbHAasA.

B cnyuae, Korga MoXHO npeHebpeyb Be/IMUYMHOW b cpaBHUTENBHO C a,
3KCTpemMasibHOe OTHOWeHWe AaBfeHui X T opmynbl (80) NoAyyYMT BUA:

/! 2 \nr1
= o) ’ (85)

T. €. 3KCTpemMasnbHOe OTHOWeHWe B 3TOM Cc/lyyae 3aBUCUT /fiMWb OT
npupoabl rasa (K). BBuay Toro 4rto

| cp cp 1 1
c, cp—AH 1 AHb 1 1,985"
CPA " pcp

MOXXHO CKasaTb, YTO MaKcuMasnbHoe K 6yaeT ANns 04HOATOMHbIX rasos,
TaK KaK OHU MMEKT HaMMEHbLUYD MOJIEKYNSPHY0 TEN/TI0EMKOCTb (ch).
Ons ogHoaTOMHbIX ra3oB K— 1,7, cfiegoBaTesibHO, ANS HUX
17
[ 2\07
27

@ T)0gHoaT 2 0,484.

[Apyroi npegenbHbIA cny4dar Mbl BO3bMeM AN K—»l, B 3TOM C/lyyae

X T npuobpetaeTr HeonpeaesieHHbIM Bug 1°°. OTKPbIThL 3Ty Heonpeje-
NEHHOCTb MOXHO C/eAylliMmM o06pa3oM: o0603HauUMM K= 1+ 3>rge r
CTPEMUTCA K HY/M0, ecIM K CTPeMUTcs K eauHuue. Monyyaem

1-n 1+r



Mepexogsa K npepeny e—0, nonydum X, Lo 0,607, Tak Kak

Y e
Jiw 11 = e— OoCHOBaHWe HaTypasibHbIX Jsorapupmos. W3 3Tux

noacyeToB rMoslyyaeMm npepesibHble U3MeHeHUsa X T— oT 0,484 po 0,607.
[Ana onpefgenieHUss MUHUMAasbHOW Nowagn cedyeHus B opmyny (79)

MNMecTo P_ Haao noctaBUTb XM
0

(@]
r., , il o
(a-\-p *-1 2{a4- b1l Kkt '2{a+ b K1
- n+1) a[k-ri1)] a(k 1)_

MpeobpasyeM MNOAKOPEHHOE Bblpa>KeHUe:
2

2 (a-\-b) k-1 ,  2a\-b)

a(k+ 1) a(A-)-1) a
2 M-1
2@ b /T 2(a+ii)]k1
-<a+ 4>8+71 a(k-\-1) _ .a (A4-1)]
OTctoga nosiydMMm OKOHYaTesIbHO
o
P. = Kt 1 (86)
1/ a;a—1) 260)F-A v
a(k-[-1)_

Ana cnydyaa 6= 0 dopmyna (86) nepexognT B CrAefylOLLYy0 € 3ame

HOW a uepe3 ero BbipaxkeHue, T. e. a—2%: ~ - —,

0 0 (87)

/4 rpr1rn /'-n xX- N
roe vepe3 X 06o3HayeH MepBbi pagnkan 3HameHartens. Beogsa smecto N
TemnepaTtypy 70 u3 XxXapaKTepuCTUYECKOro ypaBHeHus, dopmyny (87)

nepennuem:
B oYL ©8)
1Po

no atoii dopmyne wim no dopmyne (87) onpeaensderca MUHUMasIbHOE
CeyeHme, KOHEYHO, ec/iM COMJI0 TaKoBOe [O/DKHO MWMEeTb, 4To 6ygeT

npm; < x N BbixogHas njowagb comnsia MoAcUYMTbIBAeTcs Mo op-
0

myne (78), noacTtaBnAsi BMeCTO Eo €ro KOHEe4YHOoe 3Ha4eHue 5o
0
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M cnyvae atuwTonbnoll BenuuMHbl KoamumeHTa b XT Hago cuu-
TaTb no (cpopmyne (HO), n B 3TOM cnydae npegesibl UISMEHEHUS X  MOTyT
Mcn?/imlly uvem pana ®°PMYJ/Ibl (85)» T. €. 60Mblle, 4YeM OT 0,48y
fo 0,607. Hanpgem Takoe 3HayeHue cO, Npy KoTopoM XT= 1, T. e. B 3TOM

c/lyyae Hauyasio consia OAHOBPEMEHHO SABASAETCA U MUHUMaIbHbIM Cceuve-
HueM. Mpu XT=\ u©3 opmynbl (80) creadyeT:

2 (a\-b)=*a (n+ 1.

Onpegensiem b un noactaBnsieM  3Hade-
HUA a u b

a{k~ 1).=Bk " Ll @

I
co= . (89)
®ur. 30. MonyyeHHoe 3HayeHue cO npeacTaBnser
w ] CKOpOCTb 3BYKa B rasoBoi cpeje C fase-
Hnem po n o6vemom y0, uTo cornacyerca ¢ gopmyson (83): LeiCTBUTENbHO

= NQ
TR

(n3 ypaBHeHVs apgwabaTbl), a cregoBaTtenibHo, U cO npumeT Bufg onpe-
nensemblini chopmynon p A’ onPe

Hanuwem oTHOWeEHWe BbLIXOAHOW MJ/OWAaAN consia K MUHUMasbHOM
naowagn npu ycnosmm 6°x0; mn3s dopmyn (78) n (87) nonyvum

1
- > * b T
LN 0

-

Ecnn cumntate P noctosHHoO, To un3 dopmynbl (90) cnepyet, ~10 PT

6y,u,eT 3aBnCeTb OT OTHOLUEHWUA npuyem ata cbopmyna NMEET CMbIC/1

NNWb  ANA  OTHOLWIEHUN Ana oTHoweHun b, > XTdop.

Mmyna (90) He MMeeT KOHCTPYKTUBHOIO CMbIC/1a, TaK KakK B3TOM c/iyyae
COMJI0 He MMeeT MepexBaTa, a BCce Bpemsi cy>uBaetca. Mpu P, — cons!

N yMeHbleHnn OoTHoweHuda ~°

HWXKe KOH(Mrypaymsa conna éyapert
M3MeHATbCA cornacHo dwur. 30.

70

Mpy cTpeMieHUN — K Hy/o Njowagb cedeHusi 6yneT ToXKe cTpe-
P

o]
HM.ca K Hynw, a cornacHo copmyne (87) u pacxon depes consio O
1ygeT TakkKe CTPeMUTbCA K Hys/wo. Takmm 06pa3oM € YMEHbLUEHUEM

OTHOLUEHI/IFIP—\ Mbl  AO0J/>KHbl OAHOBPEMEHHO

Po LHUUANNNNAA
MAMCrste hopmMy comnsia TaK, 4ToO6bl MPOXOA-

VD CceyeHUs YA0BMEeTBOPASN HOBbIM YC/l0-
MVHM, €C/IM TO/IbKO Mbl XOTUM WMETb MpO-
uecc, 6NM3KMIA K agunabatmyeckomy. ,26T
Ho BnosHe ecTecTBeHHO 3ajaTb BOMpPOC,
yto 6yaeT npoucxoauTb B conse, ecnm pX
b6ydeT ymMeHbllaTbCHA, a gopma consia 6ygeTt
HeM3MeHHa? B 3Tom c/ydae, Kak y4yuT OnbIT,
[JaBneHne B BbIXOAHOM Ce4YeHUU consa ocTa-
HETCA HeM3MeHHbIM, U fasibHelllee paclimpe- -—ar e -
Hue 6yJeT NPOUCXOAUTb YyXXe 3a consioMm (B
crydyae MOHMXKEHUS PX CPaBHUTENbHO C pac-
YeTHbIM), a c/iefoBaTesibHO, CEKYHAHbIA pac-
X0 rasa 6yfeT MOCTOAHHbIM, HECMOTPS Ha YMeHblUeHUe PX MpUyem
paccy>keHne pelicTBuTenbHo ana px< XpO0.
Takum o6pasom, eciAm conso paccyutaHo (T. e. onpegeneHsl PT
mPY pana /20=10 aTa n px= larTa, TO MNOHWMXeHMe pX Ao 0,5
0,1; 0,01 aTa He Bbl30BET U3MEHEHUA B MPOTEKaHUN MpoLecca No camomy

dur. 30a.

* *

1 )°>0. L. +<*>P»0 IV. <p<0.

®unr. 30b.

consy: AaBfieHVEe B BbIXOAHOM CeyeHUM 6yaeT paBHO 1 aTa M pacxof
Yyepes COMJIO BO BCEX Cny4vasx 6yneT O4MHAKOBbLIM.

OTHOWEHWE X T 06bIYHO Ha3blBaeTCA ,KPUTUUECKMM® OTHOLUEHMEM
[aBfieHnli; Ha3BaHWe 3TO MO CYLLECTBY He MMeeT yXXe TOoro 3HauyeHus,
Kakoe eMy npujaBasiocb B nepuwog Ao JlaBans, Korga He yMenu npe-
06pa30BbIBaTb B CKOPOCTHYI 3JHEpPruio nepenafbl [AaBNeHU  HUXKe
XT, TaK KaK B 06bIYHOM CY>XXMBalOLWEMCA HacagKe B BbIXOAHOM ceye-
HAN ero Hesb3si MONYYUTb faBneHuMss Hwke pOXT, HeCMoTps Ha no-
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HU)KEHVE MpOTUBOAAB/IEHUA, a KaK C/eACTBME 3TOro CKOPOCTb B Bbl-
X04HOM ceyeHunM consa (a He 3a consom) ocTaBasiacb MOCTOSIH-
HOM W paBHOM CKOPOCTM 3ByKa. [anbHelillee YBe/IMYEHUE CKOPOCTMU,
npoucxogsiliee 3a CONJOM, UAET C TaKUM HU3KMM K. M. 4., 4TO 06wui
K. N. 4. conna 6bln KpaiHe HM30K. [,0 OTKPbLITUA JlaBanem pacluumpsioLle-
roca conna paeneHune PpT—XTIp0 6bl10 AeACTBUTENIBHO KPUTUYECKUM,
TaK Kak OHO TOpPMO3KJ/10 BCe pa3BUTUE MapoBbiX TypbuH. B HacTosLiee
BpemMsi Kpome OTroslocka MCTOpUM B 3TOM OTHOLUEHUU XT HUYero ,Kpu-
TUYEeCcKoro" Her.

PaccmoTpum, Kakum o06pa3oM B/USEeT TPeHMe Ha MnpoTekaHwe mnpo-
uecca uctedeHus. Cgenaem OpPMEHTMPOBOYHLIA MNoOACYHeT, npegnonaras,
yTo TensioTa TpeHUsA coobuiaeTcss macce rasa, nNpoTeKarLliei no conny,
nponopunoHasibHO TenslonageHuwo, T. e. paboTa TpPeHUs Maccbl rasa
0 CTeHKM 6yAeT BbipaXkaTbCAd B TEMJIOBbIX eAMHULAX TakKum o6pasom:

(lLu-_ - LIJ7
T. €
1
=6 (/J0—1,)= *Il. (91)
O
Takum o6pasom 6ypneT HekoTopad Apob6bb oT TennonageHus H.

MpuHAB, 4YTo paboTa TpPeHWUSA nponopuMoOHAanNbHa Tennaona-
LEHW, Mbl MOXEM MPOMHTErpMpoBaTh Halle OCHOBHOe AUGepeH-
LUManbHoe ypaBHEHME.

Onpegennm, No KakoMmy 3akoHy 6yAeT crefoBaTb M3MEHEHWe AaBrie-
HUS BAO/Mb COMa B MpPeAnosioXKeHMM yKasaHHOro npouecca.

B aToM c/lydae ypaBHeHWe MepBOro 3akKoHa TepMOoAUHaAMUKMU

(1ar — <LL-)- Apity.

Ho konuyectBo Tenna <LU-(- Apily MOXHO Kn306pa3vTb N0 APYyromy,
BBeAS MOHATME TennocofepXXaHus W NpeacTaBUB BblpadXkeHue /s
Tak:

<WL\-Apck) = “(L-\- Apy) — AJ1(py) -I-Apity = — AyJIp.

YuutbiBasi MPUHATOE Hamy JOMNyuWleHWe, Mbl MOXEM BMeCTo WAr
nofctaButb — bll, 1. e.— bll= l— Ayiip.

Tak kak (II—A — ~(py),
TO

a — (92)

Taknm 06pa3oM Mbl noaydYnnu audepeHymnanbHoe ypaBHeHUe, CBS-
3blBalllee kKoopauMHaTtbel P v V, T. e. Mbl NOAy4YUnIu OTBeT Ha. TOT
BOMPOC, KOTOPbIA Mbl MOCTaBUAN,—HANTU KPUBYIO paclIMpeHUd B pPY-
Aunarpamme. T[1povHTErpupyem 3TO BblpakeHue, TrepeHecsa B JIEBYIO
yacTb BCe ufieHbl paBeHCTBa. Packpoem audepeHuman nponsBeaeHUs.
Monyyum
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Mpoobpasyem
(N + DY(@p— — k(\-\-\)pcly
W, pasgensis nepemMeHHble, MOAYYUM
Vip *(1+*) (IV
T 1+ A\ vV

BblpakeHune, cTosillee B KBajpaTHbIX CKO6Kax, MOXHO 0603HaYuTb
OflHON OYyKBOW X

*L+ 9
1-\-1k
Clv
A X
b= - % v (93)
WNHTerpupys, nmeem
pyx—cons!. (94)

B 3ToM cny4yae Mbl MOMy4YMM MOJIMTPONY C MOCTOSIHHbLIM MOKa3aTenem,
Tak Kak E.ecTb Be/MuMHa MnocTosiHHas.

CKOpOCTb MCTeYeHUss Npu  MONTPOMMUYECKOM MpoLecce B CaMOM
connie onpegensiem u4epe3 TernJjocojepXaHue wu3 audepeHLNanbLHOro
ypaBHeHus [chopmyna (73)]:

cclc 1

T~ ~ A

710 yYpaBHEHNE YUYUTbIBAeT U TPeHMEe 0 CTEHKWU.
Taknm 06pa30M Mbl MO>XEM Hanwucatb rocs1ie UHTerpaunmn

2§ k— 1 (Polli— P-Px),

pO/0 n p/ox cBA3aHbl He agmabaTUYecKUM YypaBHEHWEM, a YypaBHEHUEM
TOW MOAUTPONbI, KOTOPYK Mbl HalAn:
2 2
c,— G
2&

Ecnun 6bl Mbl CTann BbIBOAUTL (hOPMYNY A1 pacxona, TO BblUMCAEHUS
6blnM Obl Te >Ke camble, TO/IbKO OTHOLWIEHWe (YyHKUUA 6yaeT ApYroe;
nnowans consa 6yfaeT BblpaXkaTbCA Takon opMynoii

r= o (96)

x—1

(95)

Kak Buagnm, X U3aMeHUT KOHCTPYKLMIO COoM/ia, U BCe 3aBUCUT OT TOTO,
Hacko/ibKo X oT/inyaeTcss oT K. Mowagn conna 6yayT uMeTb Apyroe
3HaueHMe, U B MPOXOAHbIX CeUYeHMsX 6yayT apyrve [aBfeHUsi, YeMm
B C/lyyae M33HTPOMMYECKOro npouecca. TOT NMpPUMep FOBOPUT 0 3aBU-
CMMOCTU KOHCTPYKLMMK comnia OT TpeHus B conse. CriegyeT OTMETUTS,.
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oTcloga

E (1 \_lip aa2—kKc2 Cc2(A— 1)+ a2— Kc2 Wp
mr\ XYPK)  Wr an2 aa2 or
p c2 WP 1 ea'
aa2 ~rla "Ar

a B 3HamMeHaTesie CoKpaTuTca W Mnosiydyaem, 3amMeHss %pr= az,

[ns Kpyrnoro consia BbipaXkeHue MOXXHO NMpeoGpa3oBaTb, 3aMeHUB/7
yepes M2 U MP— 2T-rir

1.
WP __2krir__ 2nr__ 2-172 _ ?

Pir TV r r’

rae <p— yrona pacwivpeHusi conna. Ons ManbiX YrfoB MOXHO 6e3 60/b-
O

N ©
Lo norpewHoCcTn cynTaTtb

BcTtaBndAa 310 BblpaxeHue B dopmyny (103), nonyvum

r a2— c2 r a2— c2 (104)

Ecnn ponycTuTb, 4TO TpeHusa no conay HeT ($= 0), To 3HaK Npous-
BOAHOW N O6yaeT 3aBuUCeTb OT 3HakKa <P (4Na pacwmpsouwerocsa conna

<P>0; gna cyxwupawuieroca ?<0) un 3Haka pasHocTu (a2— c2). Pasbe-
peM 4acTHble cny4vau:

1) c<™a, T. e. CKOpPOCTb MOTOKA B JAHHOM CEYEHWUM MeHbllUe CKO-
pocTu 3ByKa B AaHHOW cpege, n <p<0, ToO

Tr<°>

T. €. Mbl MMeeM cay4yai Bxoga B 06bl4HOE COMA0, U AaBfeHue no
conny najaer;

2) c> awn @>0; < 0; 9TOT cAyyaldh COOTBETCTBYET Yy4acTKy
cornna nocsie MMHUMAsIbLHOTO CeYEeHUs;
3y c>a 9< 0, — >0 cnyvaii Bxoga B AUddY30p CTPYHHbIX

npnbopos, CTpysa BXOAUT B cxoasauwykcs 4acTb Auddgysopa co CKO-
poCTblo, 60MbLUEN CKOPOCTU 3BYKA;
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*\)c<a, <?>0, ~->0 cnyyain TeueHUss B pacxopgslieiics uvacTu

Andpysopa.

M cnyyae wuMetowero mMecta B AeWCTBUTE/IbHOCTU Te4YeHUs1 ¢ Tpe-
HMEM OLEHKA BE/IMUMHbLI MPOU3BOAHOMA 3HAUYUTENbHO CrIOXKHel Bcreg-
CTBME He COBCEM OMpefesIeHHOro 3Ha4yeHusi KoauumeHTa $ 1 xapakTep
NPON3BOAHON MOXET 6biTb COBCEM APYIMM, Yem ANsi ciyyas 6e3 TpeHus.

Hanpumep, a1 ¢c>a u $> 0 ewe Henb3a ckasaTb, qTo§r< 0, Tak

MaK BCE 3aBMCUT OT 3HaKa |® — — | W Bcerga MOXHO MOAYYUTb
HacTONMbKO 60/IbLIOE 3HAyYeHWe B 4TO 3HAK uucnuTens 6yaeT Takxke
oTpuuaTenbHbIA, a cnegosaTenbHo, n %° 5> 0.

Ecnn TpebyeTcsl CKOHCTPYMPOBaTb COMJI0, Y KOTOPOro AaBfieHue Mo
LNVHe [O/MKHO 6biTb MOCTOSIHHO, TO B 3TOM C/lyyae Yros KoHyca conja

O0J/1>KEH PaBHATbLCA lp: ~pP Ecnn, HaO60pOT, npmn nomMmown wnU3MepumTesb-

HOM TpyGKW W3MEpPEeHO MOCTOsIHHOE AaBfleHMe Mo consly, To, clefoBa-
TENbHO, KO3(ULUNEHT TpeHus

n 42

B ~% (k-1) + 1

Yron KoHyca cornja <p B MapoTypOUHHOW MNpaKTUKe BbIMOJSIHAETCA
He cBbiwe 10— 12°, 4YTO MOXHO TMPUHATL WU 419 CONesl rasoBbiX
TYPOUH.

AMnupunyeckme gaHHble o paGoTe conern

Ha ¢r. 31 gaHbl KpuBble W3MEHEHUS [AaBfieHUs Mo AJ/IMHe cornna
H 3aBUCUMOCTU OT AABIEHWS 3a COMJIOM, TMOJTyYEHHbIE 3IMMAUPUYECKUM
nyTem.

HwkHAA KprBas [aeT W3MEHeHMe JaBfieHMs Mo A/IMHe conna Anas
HOPMa/IbHOF0 PAacYeTHOro pexuma.

Mbl MOXeM Bcerga nonyymTb 3Ty guarpammy AasfeHUs npyv NoMOLLA
U3MepUTenbHOM TPy6KW, MPONyLeHHOW Mo LeHTpasibHOW ocum conna.
[JasneHue BAONb coMsla najaeT Mo KpUBOW rmnepbosinyeckoro Buia
(pO0— HauanbHoe faBrfieHUE; PX— KOHEYHOe AaBfieHUE).

B MWHUMa/IbHOM ceyYeHUn OyaeT KPUTUYECKOoe [aBfiEHMe.

Ecnv nocTaBUTb 3TO COMJI0 B YC/10BMSA paboTbl C MOBbILIEHHbIM
MPOTMBOAABMEHMEM, YTO MOXHO [JOCTUIHYTb, YMeHbllas MPOXOA4HOe
CeyeHVe ApoccesqbHOro K/amaHa 3a COMJioM, TO MOSlyYMM KpuBble, N30-
6pakeHHble Ha dwmr. 31; nmHna K, b, I, 1 n 1. 4. galwoT wn3MeHeHus
JaBneHWs Mo AJ/IMHE conJsia Mpu yBeSIMYEeHUU PX.

Mpu aTom HabnwpaeTcss WHTEPECHOe SIB/IeHWE; B COMJie BCerga ecTb
Takoe ceyeHVe, B KOTOPOM JaBfieHMe 3HAuuTeNlbHO HUXKe, 4YeM JaBie-
HVe B BbIXOAHOM ceyeHUU. Ecnm Mbl 0603HaYMM nowanb FB)bIXO,qa

yepe3d PX n MMHUManbHoe cedyeHume depe3 [ T3 To OTHOWeEHUE ~ =

7



uMCly 1 ... He B/IMSIHME Ha XapakTep TrpPoTeKaHUs 3TUX KPUBbIX.
1Lnljdlmr]l, ana HekoTopoit AMHMKM O Mbl UMeEEM [aBfleHWE B CEYEHUU
/ LUMKe KPUTUYECKOro, HeCMOTpPSA Ha TO, 4To JaBrfieHue B EX cocTas’
HUM okosio 90°/o oT pgaBneHus p0. O pacxofe rasa vepes COMA0 MOXKHO
CYyANTb MO0 KaKOMYy-HU6YAb OAHOMY CEYeHUIo, 1 ecnin napameTpsbl (¢, V,p)
I HeM He MeHSAOTCA, TO cnefoBaTe/IbHO M pacxof O0CTaeTcA MOCTOAH-
HbiIM. A B 3TOM c/y4dyae pacxof Ansa Kpusoili B 6ygeT Takon ke, kak
n 4N HOpManbHOW paboTbl, W Takoi e, Kak Ansa Kpusbix E, E

O ... |, TaKk Kak B ceuye-
HuM  ETbl napameTpbl He
MeHSI0TCS.

Ana kpuebix e C, B
n A pacxog 6yaet apy-
rom — MeHblUe, TaK) Kak
JaBneHne B MUHUMasIbHOM
cevyeHUn conna Bbllle Kpu-
TUYecKoro pasHoro pXxT
B 00bIKHOBEHHOM CcX0A4s-
wemcss WM UuanHgpude-
CKOM Hacajgke TakKux siBne-
HWii He Habnwpaetcs. [Mpu
YMEHbLUEHUN [aBMEHUST P X
JaBneHne B BbIXOAHOM ce-
YeHUN NagaeT HenpepbIBHO
C O4HOBPEMEHHbIM YBeNu-
YeHVeM pacxoja, [0 Tex
nop noka pPX He cpaBHSA-
etca ¢ pT=p XT, pans-
Helllee MOHMXeEHUE PX<
<
[aBfeHVs B BbIXOAHOM ce-
YeHUM W OHO OcTaeTcs
paBHbIM PT, Kak cneacTeue
n pacxog O ocTaeTcs He-
M3MeHHbIM. Takum o6pa-
30M AnA 06bIYHOroO Hacag-
Ka pacxog HenpepbiBHO
BO3pacTaeT C YMeHbLIEHWEM MNPOTUBOAABAEHUSA A0 PX=p T, a 4ns
conen JlaBana 3TO He TakK, M pasHuUa Tem 6onee, yem 6onblue fj—

— Mo dwr. 31 BMAHO, 4YTO Npwu 9,1 aTa (kpmBas W) pac-
T

X0, Y)Xe MaKCMMasibHblli, Tak KaK fJasibHelillee MOHMXeHUE PX (KpPU-
Bole E, E, O n np.) He M3MEHUT COCTOSIHUS B MUHMMa/IbHOM CeYeHUw,
B KOTOPOM JaB/fieHMe paBHO OKO/0 6 aT, a c/eAoBaTeflbHO, He W3Me-
HUT K pacxoja.

Ha dwr. 32 npeactaBneHbl He B MacliTabe KpuBble pacxofa B hyHK-

unn OTP— ONns uunuHapudeckoro conmna (~=1) wn pacxogsiuerocs
o

(~>1)- C ymeHblUeHUEM - (0T eAMHUUbI) pacxof B paclumpsioLliemcs
0
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Conne Bo3pacTaeT GbiCTpel, YeM B LUMJIMHAPUYECKOM, MpPUYEM KpyTu3Ha
nogbemMa MyHKTUPHOW KPWUBO 3aBUCUT OT  4YeM GoNblue#, TemM Kpyde

nogbem Kpueoii pacxoga. OTHOWEHWE faBfeHWn —, nNpu  KOTOPOM
Po

pacxon B pacwunpdlowemca  conJsie gocturaetr MakCuMMyma, onpepe-
naeTcda U3 paBeHCTBa

. . 1
N = 0,545+ 0,455y (105)

dopmyna (105) npurogHa TOMbKO A1 Mapa, HO COOTBeTCTBYyHLLas
dopmMyna pAna rasa [Ao/DKHA WMeTb TaKkoiW >Xe BuA, pasHuua MoXKeT
6bITb INWb B 4YMCNOBbIX KoaumumeHTax. Kpusble A, B n C (cdur. 31)
MAYT HECKO/IbKO CTPaHHO C TOYKW 3peHUs MPEeXHUX Halumx paccyxpje-
HWA: ypaBHeHMe pacxoga B Au-

hepeHUManbHOn dopme n
+ N 84
\Y c P S1 )

LeicTBUTeIbHO AN BCAKOro ycTa-
HOBMBLLErocsa npouecca, a cnepo-
BaTesIbHO, MPUMEHMMO W K KpU-
Bbim A B n C ¢wur. 31. Ho pgns

ap=o,
N cnefoBaTesibHO,

clV__iic
\Y% cC"

4YTo, Kak Mbl nokasann [opmyna (83)], npuBoanT K
C==yWnKpy

B ceyeHuUM PIbl HO BO3MOXHO W pfApyroe peuweHue: hy= 0 n ic= 0
04HOBPEMEHHO.

MHbIMM crioBamn, ypaBHeHUe ay _Ye nMeeT fABa peLUeHUs, OAHO
faetca opmynoii (83), apyroe ny= 0, iic— 0, 1 Kak cneacTBMe 3TOr0
Cclp—O0, T. e. KpMBass M3MEHEHUS JaBfieHUs BAOMb conja WMMeeT MUHU-
MyM B cedyeHun PIbl HO nnwbe B cnydyae pr> pT[dopmyna (105)]. AnA
cnyyas pl<p TB ceyeHun PTa 6yaem wumeTb KpuTUUeckKoe AaBfEHUE;
Mp He 6yaeT paBHO Hynw M B cedyeHMM PTa ckopocTb rasa 6yaet
paBHa CKOPOCTU 3BYyKa.

Kpusble ¢ur. 31 ogHOBpeMeHHO yKasbiBalT elle Ha To, 4YTO JaBrie-
HVe 3a COMJIOM M B BbIXOAHOM CEYEHMWU comja mnosiyvyaeTcss OLHO U TO
>XXe, €ec/IM NoBblWaTb MNPOTUBOAABJ/IEHME BbIlle PACYETHOr0, Yero He

1 Porner/Yél, 1919,5. 74, \YlW e, Por3acb. an( . Oeb. <l 1n2enleur\yesen5,
1931, 5. 245.



WOY/ICT, KaK YKasibiBasiocb paHblle, ecin MNpoTUBOAAB/IEHUA cAenaTb
HUXe pacuyeTHOro, TaK KakK B 3TOM C/iydae [aBfieHUe B BbIXO4HOM
CeyeHUM ocTaeTcsl MOCTOAHHLIM M paBHbIM pacyeTHoMmy (B npeaenax
TOYHOCTM pacyeTa Boo6LLe). PaBeHCTBO [aBfieHUI B BbIXO4HOM CEUYEHUU

n B cpefe, Kyda npoucxoauT

/20% w0 VCTeyeHue, Mo3ponAeT onpeje-
NINTb AENCTBUTENbHY CKOPOCTb
1000K 08 WUCTEYeHUA un3 conjia C HeHop-
\ % 9 MaslbHbIM  MPOTUBOAAB/IEHMEM.
800 06 dopmynbl (74) n (77) pawoT gnsa
600 _ 04 71060ro ycTaHoBMBLIErOCS Mpo-
) Lecca

400 C, 02 C%—C,z

200 C O —A — 10 mA; (74)
Prcx

our. 33. v, = 0. (77)

Beogsa B copmyny (74) napameTpbl BbIXOLHOFO CeYeHMA conna, WuMeem

/O
1 " 1 ’

— IA—n(Pobo— A *1) = —
K_Jil(oo— ) &

2% " (106)

dur. 34.

roe ¢l B3ato u3 dopmynbl (77). Ona cnyyaa p N p T [hopmyna (105)]
pacxogq O onpegensetca no gopmyne (86) wim no dopmyne (87). n

Torga B paBeHcTBe (106) 6yaeT BCe M3BECTHO KpoMme Onpegenss u3
opmyn (74) n (77) yX nonyydymm

cl— Ne + *o0)=0- (207)
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Pewasa kBagpaTHoe ypaBHEHWE OTHOCUTENIbBHO CX MOSYyYMM WCKOMYH
CKOpOCTb UCTeYeHUA

K—1 ~r+ +(nn,’A+c»)-n08)

HnnwucaB ypaBHeHne (106) B Buge

27(0- 1 h= ARE=n [(~ ) 2- A (109)

noslyunm 3asmcumoctb A, oT V pgaBad pasninyHblie 3HadeHus HI nony-
UM pag 3HadeHwd V,. OTa  KpumBasd, HadepyeHHasa B T3-unum /5-gua-
rpaMmMe, HOCUT Ha3BaHMe KpuBoi daHHO (Panno). OHa o4eHb yAobHa
Ans aHanus3a paboTbl consla BHE pacyeTHOro pexuma.

B cnydae px> p'Tpacxol yxe Henb3A onpenenAtb no gopmyne (86)
wm (87), n Torga peweHune ypaBHeHus (107) 6ypeT 3aTpygHUTEbHO.

Tak >e HeonpegeneHHo '6yaet o6¢TtoATb fAeno, ecnu cO okaxketcs
60NbLlIOM BeNMYMHOW, B 3TOM cnydae copmyna (105) yxke He roguTcs,

a cfegoBaTefibHO, CTAHET HeonpefesieHHol BennunHa p T. ®opmya (109)
[aeT BO3MOXHOCTb CYAUTb O Mpouecce B LUAMHAPWYecKol TpyGe, Ans

KOTOpOW ABMIAETCA BE/INYMHOM MOCTOAHHOMN.

OnpenenveB B BO3MOXHbIX C/lydasiX AeliCTBUTENbHYI0 CKOPOCTb MCTe-
yeHus [copmyna (108)], Mbl MOXEM MOACYMTATb KO3(MLMEHT»<p comnna,

Haga TeopeTUYeCcKyt CKopocTb CX no copmyne (76). Ha cwr. 33 npu-

BefeHbl ckopocTun clu c[, a Takke <L— I-}- gna p = 8 aTa npu wucTe-
C1l

YeHUN B aTmocgepy: px— 1 aT. Kak BUAUM, MNPOUCXOAUT [OBOSILHO

3HaUUTE/IbHOE YMEHbLUeHMEe <€ U, KaK BUAHO U3 ur. 31, BHe3amnHoe

MnoBbllLeHMe [aB/eHUs Mo A/IMHE comsla. OTO siB/IeHWe HOCUT HasBaHue

YNAOTHAKWEro yaapa.

5 3ak. 3435 —B. B. YBapos. 81



HenocpefcTBeHHbIe OMNbITbl C cOoMjaMu, paboTalwlMMW BHe pacyeT-
HOro peXkuma, yKasblBalT Ha CU/IbHYI 3aBUCUMOCTb KO3(hULMEHTa CKO-
pocTu < 0T pexumma. Ha dwur. 34 npuBefeHbl AaHHble OMbITOB (UPMbI
BpoyH-Bosepn (Bro\Yn-Boyen & Cxe). Mo ocu abcumcc OTN0XKEHbI Teo-

peTnyeckre CKOPOCTM Cl, a Mo ocU OpAUHAT — KO3I(DULMEHT CKOPOCTU «.

MpoTeKaHMe KPUBbLIX MMeeT MapabosiIMyecKuini xapakTep, MPUYEM Mak-
CUMYM < COOTBETCTBYET pacyeTHbIM ycnoBusam. Ha dwur. 35 u BT1abn. 1
npmBeAeHbl AaHHble 0MNbITOB npoch. CTogona c connamm upmbl dwep
Buc. Kpueble 4 n 5 nmeloT Takxke napabonimyeckuii xapaktep U OTHO
CATCA K pacwmpsawwmumcs connam, kKpueas 3— K|conny ¢ manon cTe-
neHblo pacwmpeHna (#=1,052).

B npakTuke rasoBbiXx TYp6WH, Kak npaBuio, Npuxoamtca paboTaTb
c 6onbWMMK nepenagamu, a cfefoBaTesibHO, U C 3HAYEHUSAMU [ 60b-

dur. 36.

WwrMmM 1,5— 2, NoaToMy 37ecb Go/iblue BEPOATHOCTb MOSyYeHUs napa
60/TMUYECKOro XapakTepa KpUBOIA.

O603HavyeHne NUHUA Ha dur. 35 1 2 3 4 5
1. YTON BXOL@.cciiiiieiieeiiiiiiineeenne 17° 20" 17°20' 18° 20’ 17° 15' 16° 40’
2. MuUHUManbHoe cevyeHne B cM2. . 2X1.93 2X1,847 2X2,116 2X2,237 2X2,176
3. CTeneHb pacwiunpeHus .o 1,0 1,0187 1,052 1,187 1,560
4. HauyanbHoe paBrieHue Kr/cm!* abc 4,61 4,602 4,617 4,618 4,620
5. HavanbHasa Temnepatypa °C . . 181,4 223,6 219,4 219,5 219,3

MpumevaHwne. Tabnuua coctaBneHa no 5loclola, Oatp{-unin Oaslurblnen,
6 Aul., 5. 125.

OTAenbHble yyacTKM KpuBbIX = P(C1) MOXKHO X0polo M306pa3nTb
aHa/IMTUYECKUM ypaBHEHMEeM, MepecTPpoOUB MX B APYTUX KoopAuHAaTaXx.
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I'7nH no ocu abeuHce 0T,|§na,qb|BaTb pacriosiaraemoe TenJsionageHve ans

c
ninHoro conna H = A-~->a no ocn opguvHat — €2 To noayuum cur. 36.

Fvwum o6pasom ¢ur. 36 nosyyaetca B pe3ynbTaTe MepecTPoiiku

dur. 34 B Apyrux KoopamHatax. [epecTpoeHHble KpMBble MOXXHO Mpef-
CTaBUTb C/leayloWwmnuM ypaBHEHUEM:

@= a(H1l— A)2+ b, (110)

BblpaXkalliM 3aBUCMMOCTb KO3(hMLMEHTaA 2 OT pacrnosiaraemoro Tenso-
nageHna . B dopmyne (110) nepemeHHbIMU BenydMHamn o6yayT H n

_ X
a U\ noctosiHHO, npuuem H{= COOTBETCTBYET MaKCUMaslbHOMY

KO3(pMUMEHTY < ViMess KpuBble (ur. 34, MOXeM Mo/yuYnTb 3HayeHue
KO3(hMLUNEHTOB a U b B3sIB gBe TOUKM Ha KPUBbLIX. DTU KOIPULUEHTbI

MMeloT NPUMepHO TaKoe 3HauveHme: M==0,93; a= —6,4-10~5 Bbipaxe-
HVe KoadhmumeHTa <2 noTpebyeTca B fganbHeillllem, Korga 6yAem roBo-
puTb 0 K. N. 4. TypbuHbl V= consl.

Kak BugHo n3 cur. 35, Ha HEKOTOPbIX y4yacTKax & He bygeT cne-
[oBaTb TakKoMy MPOCTOMY 3aKOHY:

2= a(d,—A)2-n,

M B 3TOM c/lyyae ocTaeTcss NyTb rpadMueckoro pelleHust BOMPOCOB,
CBSI3aHHbIX C PacyeTom Typ6UHbI MOCTOSTHHOTO o6bema CropaHus.

rMABA UYETBEPTASA
ObWAA TEOPUA TYPBUH

PaGoTa Ha OKPYXHOCTU Koseca

Ha dwur. 37 wn3obpakeHa cxema O[HOCTYMeH4yaToro TYpOUHHOIO
Kosleca COBMECTHO C COMJIOBbIM anrnapaTom.

a3 M3 conna A BbIXOAUT CO CKOPOCTbK CX Mog yr/iom ax M nona-
faeT Ha nonatku paboyero koneca B, npuuem nonatky ABUXKYTCA
C OKPYXXHOW CKOpPOCTb0 W. BblumTas reomeTpmyeckm U3 CKOPOCTU CX
OKPY>XXHYI0 CKOPOCTb W, MOSly4MM OTHOCUTE/IbHYIO CKOpPOCTb BX04a Ha
nonartky OTa CKOpOCTb NP pacyeTHbIX YC/N0BUAX [O/KHA
coBnagatb Mo Hanpas/eHUK C Yyrjaom Bxoga (X Ha snonatky, No3aTomy
noa 3TWM YI/I0M BbINOMIHAETCA BXOA4Has KpoMKa paboyell nonaTkwu.
B cnyyae oTCYTCTBUS MOCTOSAHHOIO peXkuma yron onpegenserca u3
BapMaHTHbIX pacyeToB.

CTpys rasa, BXoAsl Ha fionaTkKy CO CKOPOCTbIO L, C /IONATKN BbIXO-
ONT C OTHOCUTEsIbHOW CKOpPOCTbI0O T2, HampaBfeHHOW Mo Yyriaom p2
CknagbiBasi reoMeTpuMYecKM OTHOCUTEsSIbHYH CKOPOCTb LW, C OKPY>XHOW
CKOPOCTblO, MOSy4YUM abCOMOTHYI CKOPOCTb BbiXoAa W3 /10MaToOYHOro
BeHUa ca nog yriaom a2

3Haa CKOpPOCTb rasa CXW OKPYXXHYIK CKOPOCTb /IONATOYHOr0 BEHLA U,
MOXXHO onpefennTb paboTy bW Ha OKPY>XHOCTU Kosieca.
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Ana 3Toro Heo6XoAMMO HalTM OKPYXXHOE YCu/ne Ha /10naTtoyHoOM
BeHLle.

Bocnonb3yemcs TeopemMoi MMMY/bCOB CWUJ/, COr/lacHO KOTOpPO n3ame-
HEeHVe KOMn4yecTBa ABWMXKEHUS paBHAETCA UMNY/bCy cwuibl. [ Hallero
cnyvasi 3TO 3HAYUT, YTO W3MEHEHMe KOMMYecTBa [BMXKEHUsS Macchl rasa
B HanpaB/ieHUN KaKoW-nnbo 0ocU paBHSAETCA MMMY/bCY MPOEKUMU CUMbI
Ha Ty >Xe camyl OcCb.

PaccmoTpym Maccy rasa, OBVKYLLYHCA MeXAy [ABYMS sonatkamu
Typ6uHbl (dhur. 38). JInHum ab u el orpaHnumMBaloT Ty Maccy rasa,

KoTopas Ao/IXKHa BOWTM B nonaTou-
HbI KaHas, axbx n cxiy nsobpaxkawT
NVHUN ToKa Mpw BbixXode. Takum 06-
pa3omM Macca rasa, npoxogsuiasi no
nonatoyHoOMy  KaHany, oTrpaHu4u-
BaeTCcsd /IMHMAMK TokKa (Ha dwur. 38
YUCTO YC/NIOBHO JIMHUW TOKa Harnpas-
NleHbl MO0 KOHTYpPY Jl0MaTKu).
PaccmoTpum Maccy rasa, 3ak/io-
YEeHHYI MeXay cedeHuem A n B, u
K Helli Mpuaoknm Teopemy WUMMY/ib-
COB Cw/, T. €. W3MEHeHWe Kosumye-

dur. 37. dur. 38.

CTBa [ABW)KEHWS BCEW Maccbl rasa B HampaB/ieHUM OKPY>XKHOI CKOPOCTW
paBHsSeTCA UMMNYAbCY MNPOEKUWA cwun, AeACTBYIOLWMX Ha AaHHYI0 Maccy.
B npomexyTok BpemeHW M ceuyeHme A rnepemecTuTca B ceyeHue AT, a
cedyeHne B— B ceueHmMmen macca rasa 3sarimer nosoxkeHue ArB}.
MogcumMTtaem TO ycusme, ¢ KOTOPbIM /0oMaTKW AeNCcTBYIOT Ha ras, T. e.
noagcumtaeM W3MEHeHMe Ko/nm4yecTBa [BW)XKEHMS Maccbl rasa, a cnego-
BaTe/IbHO, HaWgemM W cuay, C Kakoi fonaTKM Ha Hee pgencTtBylT. Tak
KakK macca rasa mexpgy cedeHusimm AB n AXBYogHa n Ta e, To gBuXe-
HVe ee BbI3BAHO MMMY/IbCOM CWJ/1, MCMbITbIBAEMbIM CO CTOPOHbI J1IONATOK.

O603Ha4YMB KONMYECTBO [BUXKEHUS OYKBOW K C COOTBETCTBYHOLLUMMU
MHAeKcaMu, Halhjem npupalieHne KO/IMyecTBa [ABWXKEHUA, KOTOpoe
JO/HKHO 6yfeT paBHATbCA WMMOYAbCY CW/, T. €. CYMMapHOMY YCWU/INIO,
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JeNCTBYOLEMY Ha Maccy rasa, YMHOXEHHOMY Ha BpeMs, B TeuyeHue
KOTOpOro coeepwasnocb nepemeweHne mMacchbl n3 nonoxeHuns AB
nJ#, 1. €.

KAE — KAB= PuM. ()

Tak Kak Mbl paccmaTpuBaeM MNPOEKLUID CWM, TO HYXXHO Bbl6paTb Noso-
XXUTENbHOE Harpas/fieHWe 0CU, Ha KOTOPYH Mbl 6ydemM MpoeKTupoBaTb
rnce Be/IMUMHBLI. B KavecTBe MNO/IOXKUTENLHOI0 HanpaB/ieHUS OCU MPUMEM
HanpaB/fieHNe OKPY>XHOW CKOPOCTW.

BAJL MOXXHO M306pa3nTb KakK CyMMY KOMM4yecTBa [ABWKEHUA Macchl
rasa, 3ak/ll04eHHOW mexay cedeHusasMu AXB 1 Maccbl rasa mexgy cede-
Husmmn BBu T1. e

~AyBx~ ~AB4 ""BB:

Takum >xe 06pa3om Bbipa3MM 3HavYeHWEe KOSIM4YecTBa ABMXKEHUA MacChl
rasa B nosnoxxeHumn AB:

KAB==KAA1-T KAB

MogctaBuB 3TM 3HayeHMss B paBeHcTBo (111), nonyymm nocne
coKpalleHus

bee-bAA=Pu-mM> (n2)
T. €., KakKk BUAUM, Hac He WHTepecyeT KO/IMYECTBO [ABMXKEHUSA BCeN
Maccbl, A0CTATOYHO paccMOTpeTb MNPOEKUUM KONMYecTBa [ABWKEHUA
macc raza AAXwu BBX

Mpoekuma konundectBa ABM>XeHUA Maccel AAX Ha HanpaBreHue
OKPY>XHOW CKOPOCTU BbIpasnTcs

KAA=="T e~co30",
roe OTr— macca ob6bema rasa Mexpgy cedeHussmn AA{, cx— ee abcontoT-
Hasi CKOpPOCTb; <!— yron Mexay Hanpas/fieHMeM CKOPOCTM CX U 0Cblo.
AHanNorM4yHo pAns Maccbl rasa, 3aK/IOUYEHHOW MeXay CedyeHUsiMum

B n Bu
KBB= — [T =c2c03 a2

B ycTaHoBMBLUeEMCS npouecce maccel AAX1n BBX 6yayT paBHbl, U Mbl
nx o6o3Hauum uepes3 [OT. 3HaK BO BTOPOM C/lyyae MUHYC, TaK Kak
c2co03 a2 nmeeT obpaTHOe HamnpaB/ieHWe CPaBHUTE/IbHO C Ocbi (B AaH-
HOM Cc/lyvyae C HarnpaB/ieHMeM OKPYXXHOW ckopocTu).l

MoacTtaBuB 3TU 3HavYeHUst B paBeHCTBO (112), nonyymm

— [dra(c2co3 a2-)-cxco3 a,) = Pnm/, (113)

Jensi o6e yactm Ha M un nomHsA, yto N paBHO CeKyHAHOW Mmacce
raza —, MosiydymMm 3HauvyeHWe Cinbl, AelcTBYlOWEN Ha ras,

Pu= —8—(cxc03 4-cLco3 a2, (114)

roe P, ecTb MpoeKkuusi cunbl, AeicTBYlOLWLE Ha ras.

1 ¥Yron a2 B NapoTypOMHHOW O06bIYHO CcUMTalT MeXAy C2 W oTpuuaTenbHol n, a
— mexay 1N MONOXUTENbHOU W.
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. « wunopasom ycunime Pu umeeT oTpuuaTenbHbIi 3Hak. A 3To
3HAuUMT, 4YTO Ha ras cunia felcTByeT B HanpaB/ieHUUN, 06paTHOM OKPYXK-
HOA CKOpPOCTWU, T. €. MPOeKUMS Ccunbl, AercTBylWEeld Ha ras, 6yaert
HarnpaBfieHa B CTOPOHY, MPOTMBOMOJIOXHYI CKOPOCTU, a CriefoBaTesibHo,
cuna, geicTBywlas Ha fonaTku, 6yAeT paBHa W eli MPOTUBOMOJIOXKHA,
T. e. byaeT HampaB/ieHa MO HaMpaB/IEHMI0 OKPY>KHOW CKOpoCcTU. OKpyXK-
Hoe ycunue, OeNCTBYHLLEe Ha fonNaTKM M coBnajawliee no Hamnpa.rie-
HUI0O C OKPYXXHOW CKOPOCTblO, Bblpakaetcs (hopmMysioi

n
Pu= —(c, 0Ba, + c2co3 al. (115)
o
Pa6oTa Bblpa)kaeTca MpPouM3BefeHMEM CWUMbl HA NyTb, & MyTb, MNPOMAeH-
HbIi nonaTtkamy Moj [AelcTBUEM OKPYXHoro ycunusa Pu 6yaeT pas-
HATBCA MPOU3BEAEHUID BPEMEHM Ha OKPYXXHYK CKOPOCTb W.
Takmnm obpa3om paboTa 3a MPOMEXYTOK BpeMeHun b

MpoussegeHne 01 ecTb KONMYECTBO rasa, npowlejliee Mexay nonart-
KamMy 3a faHHbIi NPOMEXYTOK BPEMEHMU.

Pa6oTta I, 3aBucuT oT npousBegeHUs Ob, a He OT Be/IMYMHBI Kax-
[0ro COMHOXUTens, T. e. ecnm 0= con3l, To n/.~con3! (Nnpn ycnosmu
MOCTOSIHCTBAa BCeX CKOpOCTel UM HanpasneHwuii). CregoBatesibHO, Mbl
6yneM umeTb OAHY U Ty >Xe paboTy nNpu WUCTEYEHUU O[HOrF0 W TOro
>Ke Ko/nmyectsa rasa; 1 Kr rasa npuv WUCTEYEHUWM ero Bcerfa facT o4HY
N Ty e paboTy He3aBUCMMO OT TOro, B TeUYEHWe KaKoro BpeMEeHWU
npomcxoansao uctedeHue. Pasnenus BbipaxeHue ans b( nouneHHo Ha
a, nosyyum

(116)

rae yepes obo3HayeHa paboTa, OTHeceHHaa K 1 Kr rasa, pasmep-
HOCTb bW— KIM\Kr (coKpauwiaTb Kr B UMC/INTENE N 3HAMEHATes1e He/b3sl, TakK
KakK B 4ucniuTene Kr—cuna, B 3HameHaTesnie Kr— macca). ®opmyna (116)
nosyyeHa, Kak 06WWA BbIBOL, MPUYEM HUKAKUX OrpaHMYeHUiA Ha npo-
TeKaHue cTpyu no nonatke HeT. CTpysa BXoAUT C abCOMIOTHOWA CKO-
pocTblo €l M BbIXOAUT C abCoOMOTHOM CKOpPOCTbH c2 UYTo fenaetcs
C Maccoi rasa, ABWXXYLLENCA M0 KaHasly, Hac He MHTepecoBasio. Takum
obpasom qopmyna (116) npegctaBnsieT obuiee BblpaXkeHWe ans paboTbl
Ha OKPY>XHOCTW KoJseca.

AKTUBHblE TYp6UHbI

AKTUBHaa TypbuHa XapakTepu3yeTca Tem, 4TO Yy Hee JaBrfieHUe Ha
BXOAHOW W BbIXOAHOW KpOMKax fionaTku ogmMHakoBo. CnepoBaTesibHO,
JaBneHve nepej fonatkamm pPX W gaBfeHue 3a fonatkamu /[?2 paBHbI.

Ecnn nonatka, cuaswas Ha AUCKe, ABUXXETCS nog AeCTBUEM OKPYXK-
HOro0 yCUnus, KOTopoe Mbl nogcumtann no cgopmyne (115), To pasne-
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MHe B Macce rasa, npuierawlieil K BOFTHYTOW 4YacTu nAonatku, A0SIXKHO
ObiTb 60/lee BbLICOKMM, 4YemM B Macce, Mpuaerawwern K BbIMyK/oi
yacTm onaTkM W pasHuua 3TUX [aBMeHWA MNpuUBOAUT B ABUXKEHUE
nonaTku.

[JlaBneHuve rasa B pa3/INYHbIX TOUKaX KaHana Mexzay JsonaTkamu
HeoAMHAKOBO, U M3MEHEeHMe ero MpUMepPHO TakKOBO, KaK MOKas3aHo Ha
tur. 39.

CN/OWHbIE U MYHKTUPHbIE JIMHUM MNPeACcTaBNSAlT n3o0b6apbl — ANHUK
MOCTOSIHHOro pAaeneHus. W3 dwur. 39 ACHO BUAHO, 4YTO [JaBfieHMe Ha
MOrHyTOM CTOPOHE 3HAYUTENbHO 60/blUe, YeM Ha BbIMYK/IOW, W Kpome
3TOro OT4YeT/IMBO BUAHO,
yTo pacnpepeneHvie gasne-

HWIA N0 /loNaToOYHOMY Ka-
Hany KpaiiHe CO0XHO, HO
JaBneHMsi  Ha  KpOMKax
o4yeHb 6nM3KM K 1 aTa.
MosTtomy pasaTtb ornpe-
JeneHne akTUBHOW nonart-
Ke, KaK VIMelLLeil MocTosAH-
HOe [JaBfieHWe MO0 KaHany,
HeBepHO. Ho coBepLUEHHO
TOYHO YTBEPXXAEHUE, uUTO
Yy aKTUBHbIX JflonaToK pa-
B/IEHWE Ha BbIXOAHOW W
BXOAHOM KPOMKax OAHO W
To Xe. B cnyvae, Korga
JaBneHve Ha BXOA4HOW U
BbIXO4HOM KpOMKax O04HO
M TO >Ke, MOXHO cAenatb
HeKoTopble MNpeanosioxe-
HUA OTHOCUTESIbHO U3Me-
HeHWI, KoTopble 6ypeT
npetepneBaTb OTHOCUTESb-
Hast CKOpOCTb L Mnpuv ABU-
XXEHUW Tra3a Mo J/ionaTovyHOMY KaHany. WpeasbHoe mnonoxeHue 6ypet
Takoe, Korga CKOpoCTb WOX 6yAeT paBHATbCA UL, T. €. CTPyS KakK Obl
npokaTuTca Mo JonaTtkaM, He WCMbITbiBass HUKAKOro A06aBOYHOrO
MMMNynbca B TaHreHUMasibHOM Hamnpas/eHUU.

Takum 06pa3om A1 aKTMBHOW WMAeanbHOW /10naTKW OKHO CO6/110-
JaTbCA COOTHOLWEHME YaX— T2 HO MpaKTUYeCcKM TaKoe paBEeHCTBO He
MOXXEeT ObITb OCYLLECTB/IEHO MO TOW MPUUYMHE, 4YTO ABUXKEHME Bcerga
COMPOBOXAAeTCsA TUApaBANYECKUMU MnoTepssMnU. B pgelicTBUTeNbHOM
nonaTtke CKOPOCTb L MeHblUe, 4Yem L, U 3Ta NOTEPS Y4uMTbiBaAeTCSA
KO3(hMLIMEHTOM CKOPOCTU Mo sonatke ¢y T. e.

W — (117)

dopmyna (117) pgaeT 3aBUCMMOCTb OTHOCUTE/NIBHOM CKOPOCTU BbiXoda
OT CKOpPOCTWM BXoga AN J/onaTKM aKTUBHOW TypOwuHbl. KoauuynmeHT
CKOpOCTM  Bcerga MeHblue egmHuubl. lMepeligem Tenepb K onpeperne-
HUIO TaK Ha3blBAEMOro OTHOCUTENIbHOI0 K. M. 4. aKTUBHOW TYpOWHbI Ha
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«n* PPyt Ii'm I Dl i <fldm*1Inv M oaonctyuwct n n*n umunpnym”unla up
01 | MMMHBIX (AKTOPOB.

(>IHoc TeNbHBIM K M. 4. Ha OKPY>XHOCTW KoJjleca Ha3blBaeTcs OTHO-
WweHne paboTbl, MOMYYEHHOM Ha OKPY>XKHOCTU Kosieca, K pacnosiaraemori
paboTe, KOTOpPYH HeceT BXogsdwasa cTpyd. Ecnm 6bl TypbuHa 6biia
nheanbHOM, TO BCHO D>KMBYK CWUYy CTPYM MOXHO 6bl MpeBpaTuThb
B paboTy. PaKTuU4YecKn >Ke 3TOro He NpoMcxoanT, U paboTa Ha OKPYXX-
HOCTU KoOJleca BCerga MeHblle TOW >KMBOW CU/bl, KOTOPYH HeceT
c coboin cTpys rasa, BbIXxogswass M3 consa (npearnosiaraeTcs conso
c <p= 1).

TaknMm 06pa3oM OTHOCUTENbHLIA K. M. [. Ha OKPYXXHOCTWU Koneca

Tin=r" (ng>
roe — XunBas cuna Cctpym, T. €. ONA 1 Kr rasa
D2
,_d_ 1 (119)

0 2~ 2&* -

dur. 40.

34ecb Cr— AeiicTBMTeNbHAsA CKOPOCTb WCTeYeHUS U3 comnsja, TeopeTu-

yeCckKasA CKOPOCTb CX-

MoactaBnas B dopmyny (118) BO wm3 cdopmynbl (119) un — un3
opmynbl (116), nony4vum:

(cxco3 ar-(- c2co3 a2) =2292 X2 =("co30” -|-r2cosaa)

PaccMoTpUM CKOPOCTHbIE TPEYro/ibHUKK, WN300pakeHHble Ha ¢ur. 40.
HeTpyaHo BUAETb, uTO

cxco3 ar-|-c2co3 a2= cx

DTOT e 0TPEe30K CIr MOXHO Bblpa3nUTb Yepe3 TMPOEKLUID OTHOCUTENb-
HbIX CKOpOCTEN:

Ho
u cos N co3 —u;
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poacteiBniu 3TY Bupasacnuc v ouctyny ann *,, munpnn

(120)

OTo OKOHYaTes/IbHOE BblpaKeHue Ans K. M. 4. Ha OKPY>XHOCTU KoJjieca
(dhopmyna BaHkw).

M3 dopmynbl (120) BMAHO, 4YTO K. M. 4. Ha OKPY>XHOCTW Kojieca He
3aBMCUT OT abCoO/IIOTHbIX 3HAYEHUA CKOPOCTEM rasa M abCo/oTHbIX
CKOpOCTEelM Koseca WM 3aBUCUT TO/IbKO OT WX OTHOWEHUSA. JTO0 YyTBep-
XXAeHWe npaBuU/IbHO B TOM Cc/lyyae, ec/iM He cuuTaTbCsa C 3aBUCUMOCTbIO
KO3(hULUMNEHTOB MUCTeYeHUS OT abCoNTHOro 3HayeHWs cKopocTu. Tak
KakK Ko3a(puuneHTbl @ M N 3aBUCAT OT abCOMTHOr0 3Ha4YeHUS CKOpPOCTWU,
TO, cnegoBaTesibHO, W K. M. [. Ha OKPY>XHOCTWU Kosieca TOXe 3aBUCUT
0T abCOo/IIOTHBLIX CKOPOCTEeN.

Mpn MHOroKpaTHOM MNosib30BaHUM dopmynoi (120) ygo6Ho npume-
HATb HOMOrpammy, MNPUBEAEHHYI Ha qur. 62.

MNpy KakoM OTHOLUEHWW CKOPOCTEM MONyuYMM MaKCMMaslbHOe 3Haue-
YeHMe K. M. 4. Ha OKPY>XHOCTU Koneca? lMpu aTomM A9 KoahuumeHTa @
MOXHO A0NYCTUTb, YTO OH He 3aBUCUT OT abCONOTHBLIX 3HAYEHWUA CKO-
poctu. [Ana kKoaguumeHTa & Takoe [AoNylleHUe 3HauYUTeNbHO MeHee
cnpaseanneo. Ho ANA OPUEHTUMPOBOYHOINO WCCEAOBAHUA MOXHO CUWU-
TaTb, 4YTO 06a KoapuumeHTa @ M ( He 3aBUCAT OT OTHOLUEHUA CKOpPO-
cTeii. Kpome 3TOro npuHUMaeMm, 4YTo yron — p2 [Ons HaxoxaeHus

TMLEX AndepeHLMpPYeM BblpadkeHue Aas Ty Mo = WU NpupaBHMBaeM Mo-

JIYYEHHYIO MPOM3BOAHYI HYJIHO:

MoacTaBUB 3TO 3HauyeHWe — B QOpMyny A1 =), Halgem
c1

B wugeanbHo TypbuHe @= ~= 1 MU MNpU CUMMETPUYHLIX JlonaTkKax
C = p2 No3ToMy ANA uieanbHoi TypGUHLI MaKcMMasibHOe 3HauyeHue

K. M. A. Ha OKPY>XXHOCTU KoOJieca

UYH wax = C052 <*.



M3 nony4yeHHOro ypaBHeHUs BUAUM, 4TO, YEM MEHbLLUE Yros Hak/IoHa
conna, TeM 60/blle 3HayeHWe K. M. 4. 1] 3ToT pesynbTaT nosiyyaeTcs
B CBSAA3U CO cAeslaHHbIMU [OMNYLLEHNSAMMU.

Mpathnueckn ypaBHeHne (120) npeacTtaBnser napa6ony, KoTopas
n3obpaxeHa Ha dwur. 41.

PaccMoTpyM OCHOBHbIe MOTepW, UWMelLLMecs B paboyem annapare.

Mpe>xae BCEro >uBas cuaa CcTpyyM Mpu BbIXOAe W3 comna B Aei-
CTBUTENbHOW TypO6MHE MeHblle, YeM B UAeasibHOW, TaK KaK onpejesieH-
Has [0/ CKOPOCTHOW 3Hepruu TepsieTca B conse. [pu ABMXKeHUU rasa
no sionaTkaMm Tak>Xe MPOUCXOAUT MOTepPs XKMBOW CuUAbl, FNaBHbIM 06pa-
30M, NpU MOBOpPOTE CTPyu, B pe3ynbTare 4ero OTHOCMTEsIbHasA CKo-
pPOCTb L, YyMeHbLUAaeTCA Mo cpaBHeHUO ¢ W3 1, HaKoHel, abconTHas
CKOpPOCTb BbIXOAa W3 N10MATOK Cr He paBHa Hy/o, T. €. BbIXOAALWWNNA
raz MMeeT elle >XXUBYK cuy, KOTopas paccevMBaeTcss Mpu BbIXJsione.

DTV TpM NOTepu MOHWXKAKWT MAeanbHyw paboTy TypbuHbl. [loTepu
B conne A/l nonyuum cnegywowmm obpasomM: eciv TeopeTuyeckas Besn-

2

o 1 o 1
YHa XXNBOUN CUJIbl a gencteBmntenibHas TO pa3HOCTb WX pgacT

noTept 3Heprnm B conne, T. e.
2 2 2 .2
a . c1 1 ~1

Y 2%~~2772 2§ 2&

3710 Bblpa>keHNe MOXXHO MnpeactaBUTb TaKUM 06pa30M:

O~=A _(1-22.
277
MepBblii COMHOXWUTENb faeT pacrnosiaraemyi pa6oTy TypbuHbI npwu
agmabaTMueckoMm Mpouecce pacllMpeHus, T. €. T0, YTO Mbl 0603HaYaNu
paHblle AN Typ6UHbI C MOCTOSHHLIM AaBrieHUeM udepes [Mo-

cnenoesaTesibHO, 5

KoacpmumeHT (1— q yuuTbiBaeT notepu B conse. [oTepto XXNBOW CUMbI
Ha paboumx nonaTtkax 0603HauyMm uyepe3 [$ OTa noTeps paBHa pa3HOCTU
>KMBbIX CW/ Npu BXO4e W Bbixoge, T. €.

AT 7 N )

2

(1

% 2% 28

MoHUXKEHME >KUBOW CUMbl ABVXKYLLEACA CTPYW MNPOUCXOAUT BC/EeACTBUE
TPEHUS N BUXpeil B KaHanax. W, HakoHel, TpeTbs MOTEPs paBHA >KU-

7'm

< c2
BOW cune BbiXxoaAauwmnx rasos. da= - 2 , BCe 3TV BENNYMNHBI Bblpa>XeHbl

B KIM Ha Kr npoTekwero rasa. Paso6paHHble notepu A, A3 u [a
n3obpaxkeHbl Ha cur. 41, rge BUAHO M3MEHEHWe UX B 3aBUCMMOCTU OT
OTHOLLEHMSI cKopocTei. [/1ss MaKCUManbHOro K. M. 4. NoTepyu MUHUMasTbHbI.

Taknm o6pasom, rpy6o roBopsi, OTHOLIEHME OKPYXKHOW CKOpoCTU fona-
TOK K CKOPOCTM BX0fa rasa CX [lO/DKHO COCTaB/ISAiTb MOMIOBUHY, 4TOGbI
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noayYnTb MakKCUMasbHbIF K. M. A. B 3ToOM ¥ KpoeTca O4HO M3 caMbiIX
«YLWIEeCTBEHHbIX 3aTpPyAHEHWI AN ra3oBbiX Typ6MH, TaK KaK CKOpPOCTb
WUCTEYEHNS1 rasoB B nocnegHUX paBHa npumepHo 1200— 1400 m/cek.
1103TOMY, 4T06bI MONYYUTH ONTUMASbHBIA K. M. 4., Heobxoaumo paboTaTb
C OKPY>XHOM CcKopocTbi nopsigka 550 — 650 M/ceK. Ho 3aTa cKopocTb
npegbsaABaseT CAMWKOM 60onblive TpeboBaHMA K MPOYHOCTU Aucka, W
noaToMy A0 CUX MOp eLle He pelwlatTca paboTaTb ¢ gUCKaMWU MPU Takux
cKopocTAX. MakcmmasibHasi OKpy>XXHas CKOpPOCTb B MapoBbiX Typb6uHax
cocTaBnsieT okono 400 mM/cek. B rasoBbix TypouHax MpUXOAUTCS YUUTbI-
BaTb B/IMSIHME BbLICOKOW TemmepaTypbl Ha MPOYHOCTb AUCKA, U MO3TOMY
3aTpygHuUTENbHO paboTtatb ¢ 1

OKPY>XHOM CKOPOCTbK CBbl- KD e
we 250—300 Mm/cek. Typ- %

6uHa XonbyBapTa pabotana %

C OKPY>XHOM CKOpPOCTb MoO-

psagka 200 m/cek. OTcloga

BNAHO, HAaCKOJIbKO Hebnaro-
*

7
MPUATHO COOTHOWEeHne — J?

c\
ANnA rasoBbIX TYyp6uH.

Ecnn 6bl Mbl Mornn ocy- @
LWEeCTBUTb TYPOUHY C OKPYXK-
HOM cKopocTbl 500 M/ceK, M
TO Tras3oBble TypOUHbI YyXXe
JaBHO Obl LWIKMPOKO BHeapu- 40
NCb B MPOMbILLIIEHHOCTb.
Ana Xpynkux ctanei oco- ~
6eHHO onacHbl BCAKOro poga
BHe3arHble W3MEHEHUs1 Ha-
rpysku, a B paboTe raso- 2
BbIX TYyp6WH TaKux BHe3ar-
HbIX  W3MEHeHWn  Harpysok 10
3HauYnTeNbHO 60Mblle, YeM B
napoBbiX TypbuHax, Tak Kak O
BCerga BO3MOXKHbl cny4vali-
Hble B3pbiBbl B Kamepe ero- dur. 41,
paHusi 1 Kak cneacTBue 3Toro
YBE/IMYEHHbIA MMMNY/bC Ha JfonaTtku, Bubpauma Aucka wn Bana. [Ans
NapoBbiX TYpOWH BbICOKME CKOPOCTU He SABMAKTCA He06X0AUMbIMU,
TaK KakK [MpUMeHEHMEM 60/bLUIEro WIM MEHbLIEro uYucsa CTymneHemn
JaBneHMs Bcerga MOXXHO 3TUM CKOPOCTU YMeHbWUTb. B  rasoBbix
XXe TypbuHax BbICOKME OKPY>XXHble CKOpPOCTM (MpU CYLLeCcTBYOLWMX
cxeMax TypbuH) Mo CcyulecTBy SBAAKTCA HensbexxHbiMU. [1o3ToMy
Tpe6oBaHMA Ha MaTepuan [O/KHbl  6biTb  WM3MEHEHbl CPaBHUTESILHO
c TpeboBaHUSAMMK, KakKue MpeabsBASITCA NapoTypPOMHHONA NPaKTUKON.
HefonycTUMOCTb 60/IbLLUMX OKPYXXHbIX CKOPOCTEN SBNSAETCA O4HUM
M3 caMbiX 601bLWINX NPensTCTBUA B KOHCTPyMpoBaHUM W B npobneme
rasoBol TypOWHbI BOOOLLE.
Bbiuta notepu AN\ [5; Ja v3 pacrioniaraemoli pa6oTbl Typ6uHbl BO,
nosly4ymm BbIpaKeHMe A1 paboTbl Ha OKPYXHOCTM Koneca bu

in= — Oiji— 05— Ja
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BBuay TOro 4To BCe-TakKuW MNpUXoAUTCA paboTaTb B 06/1acTU MasbX

OTHOLLEHMIA CKOpPOCTEN — , CUMTAsICb C HAAEXKHLIMU OKPY>XXHbIMU CKop.'

C1

CTaAMM MNpn nMernwnxca wmarepmnasiax, To0 HEBOJ/IbHO BO3HUMKaET BOrpPoOC

[arm

dur. 42.

a) Typ6UHbI CO CTYMEHSAMU CKOPOCTW.

06 wncnonb3oBaHUKM Mo-
Tepb C BbIXOAHOW CKO
pocTbto Mda. lMpu 60nb-
WNX 3HAYeHUSAX BbIX0A,
HO cKopocTM C2 ec
MOXHO  MCM01b30BaTb
janslie, T. e. nNonay4uT!,
[06aBOYHYK  3HEpPruto
B BuAae paboTbl Ha KO-
nece, cgenaeB TOJIbKO
COOTBETCTBYHOLLEE NpU
cnocobsieHne, T. e. BO3-
HUKaeT BOMNPOC O nNpwu-
MEeHeHUN TaK Ha3biBae-
MOV TYpOWHbLI C ABYMS
CTyneHAMU CKOpoCTH,
mnn konec Keptuca,

Ha dwur. 42 nokasaHbl

M/0BOi annapaT a W nepBblii psg paboumx nonatok b npu Bbixoge

M3 KOTOPbIX ra3 MMeeT HeKOoTOopyl OT-
HOCUTENbHY CKOpOoCTb ©2 1 abcontoT-
HYI0 CKOPOCTb C2, T. €. Ty CaMyl CKO-
pocTb, KOTOpasi o06bl4HA A/ OA4HOCTY-
neH4yaTblX Kosiec. BmecTo TOro 4To0O6bI
CKOpOCTW €2 pAaTb pacceAaTbCcd B Bbl-
X/10MHOM naTpybKe TypbuHbI, NnpucTpau-
BaAlOT HanpaenswowwWii annapat i, npea-
CTaBMAKUWMIA COo60N Te >Ke nonaTku, HO
nosepHyTble Ha 180°. Ctpysd, nonagas
CO CKOpOCTbO C2 B HanpasBAAwLWMiA
annapaT, MoBopayMBaeTca W BbIXOAUT
C HeKoTopol ckopocTbio C1} ¢ kKoTopon
OHa nocTynaeT Ha BTOpoOW paAg pa-
60ounx snonatok bx. Takum o6pasom
o6a psaga pabouymx fionaTtok ABUXKYTCA
B HamnpaB/IeHUN OKPYXXHOW CKOpOCTH,
a HanpaenswWwWiAi annapat W, He-
MoABVMXKHO MPUKPENJIEHHbIW K Kopnycy
TYPOUHbI, CNY>XXWUT ANS NoBOpoTa CTPyM
rasa.

B cnyyae nocTaHOBKM BTOPOro psiaa
pabounx somnaTok nMosy4yaeTca HeKOoTOo-
pas pgomnosiHMTeNbHaA paboTa 3a cueT

dur. 43.

MCMOMb30BaHUSA BbIXOAHOW CKOPOCTU Cr [Ons ABYXCTYNeH4YaTol KOoH-

CTPYKUUM KpuBasi U3MEHEHWIA K. M. A.
Ha dur. 44 NYHKTUPOM.

2

3aiMeT MOJIoXKEHUE, YKa3aHHoe



PaccMoTpuM, Kakum o6pa3om onpefeninTb A9 MHOrMoCTyneH4yarToro
Komeca K. M. [. Ha OKPY>XHOCTU

HBmgy TOro 4TO HET HWKaKOro MpPUHUUMNNANLHOIO OTAN4YUA  pa-
60Tbl BTOPOro psga sonatok OT paboTbl N0MaToK NepBOro psaa, MOXHO
CHM3aTb, 4UTO paboTa Ha OKPYXHOCTM KoOsieca BTOPOro psiga nonaTtok
BbIpa3nTCs 4Yepe3 COOTBETCTBYHLULME MPOEKLUN abCOMOTHbLIX CKOPOCTEN,
Vo y>xe gns atoro psga. MNostomy, ecnu nocnefoBaTenibHO N306pas3nTb
OTZEe/IbHO CKOPOCTHOM TpeyrosibHWUK ANS BX04a W BbiXofa MepBoOro psga
M TO >XKe camMoe ANns BTOPOro psiga 3TUX JionaTtok, nonyydmm d¢wur. 45.
I [na CKOPOCTHbIX TPeyrosibHWKOB BTOPOro psiga Jlonatok Bce 060-
LWAYEHMS MPUHMMAKOTCA CO 3HAKOM MpuUM.
[ Pa6oTa Ha OKPY>XHOCTW MepBOro psga nonaTtok un3obpaykaeTcs
LLBECTHON Ham (hOopMYJIoN:

(™ co3 ax4- c2co3 a2.

Mpn BBEAeHUM 0603HAYEHUSA CYMMbl Npoekuuin cx (cpwur. 40) nony4ymm

bl g -

CKOpPOCTHbIE TPEYrosibHUKU BTOPOro psga sionaTtok MpUHUMNMAILHO
HUYeM He oOT/IMYalOTCS OT MepBoro. MosTomy paGoTa Ha OKPY>KHOCTU
Kosieca BTOPOro psiga nonatok

, C
bR = COB3<C4- c2c03 a2)= / n,

wnn, BBeAA CcymMMmy npoekuuun c2 (dpur. 45), nonyvum:



Cymmn/' pa6oTa Ha OKpPY>XHOCTU Kofieca KepTuca pasBHa

n
(Cl*b =

( u'moBaTenbHO, OTHOCUTENbHLIA K. M. A. Ha OKPY>XHOCTU Kosieca

=1
S
I
>
I
|
I

2?24kd1+ cr) 1l (121)
‘ N

>

c

BbicoTa nonaTtoK HENPepbIBHO MEHSAeTCsA, KaK MnokKasaHo Ha gur. 43.
OT0 00bACHAETCHA TeMm, YTO pacxoj ocTaeTca O4HUM U TEM >Ke, a CKO-
pocTb BCe BpeMs YyMeHbllaeTca. CnepoBaTesibHO, BbiCOTa J10MaToK
OO/MKHa yBenuumsBaTbCca AN TOro,
4TOObI MNPONYCTUTbL 6ecnNpPensTCTBEH-
HO TOT >Xe camblii pacxoj rasa.

Ha d¢wur. 46 B KpynHOM macwTtabe
n3obpaxkeHa BbIXxofHasA 4yacTb pabo-
yeii nonaTku. [peanosioXXUM, 4YTO
nepBbIA psg paboyumx nonaTtok MMeeT
yrosn BbIXoga pa W OTHOCUTENIbHYIO
CKOpPOCTb MOTOKa cTpyu ui. Llar
nonatkym o06o3HayYmMm 4epes b a npo-
XOAHOM pa3mep nonaTku — yepes

— «-H

dur. 46.

OTHOLIJeHI/Ie-[F-I/I €CTb TaK HasblBaeMblii KO3(ULMEHT CY>XXEHUS CTpyMu,
0

WM KO3(IUUMEHT 3arpoMOXKAEHUS CeyeHUss sionaTkamu u 0603HavaeTcs
yepes T

114-1,2.

OTHOWEHNE Ayrn, OMbIBAeMoli
Ha3bIBaeTCA MapuuasibHOCTbIO:

rasamm, Ko BCen ONTNHE OKPY>XXHOCTWU

o_ AYyra, ombleaemas rasamu
L/IMHA OKPY>XHOCTM AucKa
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MapunanbHOCTL MoAy4YaeTcd MOTOMY, UTO coMJjla pacrnofioXKeHbl
H2 no Bceli OKPYXXHOCTWU, a Ha HeKOTopolh pone ee. OnA rasoBbiX
lypbuH 3To uyactoe sABneHme. O6Wan BbiXogHAA naowanb BCeX 10NATOK
n3obpasntca cnegylowmum obpasom:

M= /S "% eg

rae /2— gnvHa nonatku; T — YUCMO KaHa/loB MO BCEe OKPYX-
HocTu. [pousBedeHMe IT AacT UMC/IO KaHaoB, 4epe3 KoTopble naeT

ras. 3ameHsisn 10 Hepes — , moayunm

Mo rl=xo

MosToMy niowagb BbiXoA4a MepBOro psga paboumx nonaTtok
[2= (122)

O603HauMB nowab BbiXxoAa W3 Hanpasfsiowero annaparta yepes /3,
nonyyYnm

Ecnu He cunTaTbCsl C HEKOTOPbIM pacceMBaHMEM Ha KOHUAX, TO
® MOXHO CUYMTaTb MOCTOSIHHbIM.

Hanuwem ypaBHeHMe pacxofa Mo BbIXOAHOMY CeuyeHuio Ans conna
NnepBoro psiga Hamnpaefslollero annapata M BTOPOro psiaa sionaTtok»

(o
Tak Kak Boo6Lle O—’(, TO, NOACTABUB COOTBETCTBYIOLLME 3HAYEHUSA C

n/, nonyymm

O_ ,C_~p miX.5lMa, = __ ~P «/2«81M BXT2.¢e _
— V-~ X1 * ~ "2 el
~0'13-3Ina c[e KO ml4 m 511 p' «y™* N
T3-r»3 T4~
M3 3TOro paBeHCTBA W ONpefenMM A/IMHbl KPOMOK, TMpUYEM OfHOI K3

Be/IMUMH MpuaeTcs 3agaTbes. [MpeobpasyeM 3TOT psifi paBeHcTBa, Mo-

narad, 410 1= ~2= r3= M 3aMeHAs CX*3T — 3T R= JB
A\e3T a'= K3u ga2«371 p'= /4 (pur. 45).
Mocne cokpalleHUs MOSyYUM CcrefyrLlmnii psag paBeHCTB:

N 1==r2 = {n = A =CO0lNnal (124)

"2

M3 dopmynbl (124) onpefensTca  ANWHbI
ofHoOM (06bluHO IX 3apatoTcs.

B npakTuke napoBbiX Typ6buH 1015 wmm.
Boobuie >ke roeops, AN 3TOro pasMepa [0/DKEH ObiTb OrnpefesieHHbll
onTMyM. 3TO YTBEPXAEHME criefdyeT U3 TaKuUX COo06pakeHUi: uyem

KPOMOK /10MaToK, Mnpuyem

95



6onblie BeMYMHA /X TEM MeHblUe BenuyMHa napumanbHocTu [hopmyna
(122)], a 310, Kak yBUAUM HWXKe, YBENNUMBAET MOTEPU Ha BEHTUNALUIO
M KOHLEeBble MOTEPMU.

YMeHblleHVe e /X (gNna onpegenieHHbIX MOWHOCTEN Typ6uH) npum
COXpaHeHVV mabCoNTHbLIX BEMYMH 3a30p0B 0 (dur. 68) yBenmumsaeTt
MPOLEHTHOE OTHOLWIEHME MepTBOro rasa, MoACOCAHHOro 4epes3 3a3opbl
IDKEKUMOHHbLIM JelicTBMEM CTpyn, K paboyemy rasy, 4UTO MNOHWXKaeT
K. N. 4. Koseca.

A6coNTHAsA Be/iMYMHa 3a30pa 3 He MOXeT 6biTb cAenaHa MeHblue
1,5—2 MM m3-3a 3KCM/10aTaLMOHHbIX YC/IOBUA MOHTaXXa W HafeXXHOCTU
paboThl.

MoaToMy npu BefiMUUHE /X= 5 MM Mbl MMeeM KparHe HeBbIrogHoe
COOTHOWEHME MeXay o6uwein naowaabio 3a3opa 28 U MNPOXOAHON
naowagbto /T Takum obpa3om o06e BeNYUHbI /X N T BANAKOT NPOTUBO-
MOJIOXKHO, a cnefoBaTesibHO, AO0/MKEeH 6biTb rAae-to onTuMyMm. Hibke Mol
3TOT BOMNpoc pasbepem nogpobHee (cMm. cur. 68).

Ana TypbuH 60/1bLWOA MOWHOCTM BCe 3TU COOOpPa>KeHUS B OCHOBHOM
oTnajalwT, TaK KakK Ans Takux TypbuH MOXHO cumTaTb e=1.

6) Metogbl pacuyeta Koseca Keptuca. OcTaHOBMMCA Ha BoMnpoce
0 MeTofax pacyeTa Kosieca C HECKO/IbKMMW CTYMeHsIMM CKOpOCTU, T. e.
koneca Keptuca. OCHOBHble MOMIOKEHUSA Mbl YCTAHOBWUJ/IN  paHbLUE.
OcTaeTca paspelinTb BOMNPOC, KakMMm 06pa3oM BblibpaTb KOHMUrypaLuio
nonaTtok Af1I TOro, 4Ytobbl MNOAYYUTb OATMMAasbHbIA K. M. 4. HA OKPYX-
HOCTU Koneca; K. M. A. [ABYXCTYMeH4YaToro Kosieca 3aBUCUT OT Tpey-
ro/lbHWKOB CKOpOCTeW, T. e. OT YI/I0B BX04a W Bbixofa pabouux wu
HanpaeASALWKMX 00aTok. BBmagy TOro 4T0 UMeEeTCS BO3MOXHOCTb
60M1bLIOr0 yucna Bapuauuini B Bblbope yrnoB, 4TO 3aTpyaHSAeT nogbdop
X A1 MOJIYYEHUS] MaKCUMMasibHOro K. M. A., HY>KHO YCTaHOBUTb TaKyto
MeToAMKY, KoTopasi fana 6bl BO3MOXHOCTb C HauMeHbllel 3aTpartoii
BPEMEHW MNOMYYUTb AOCTMXXMMbIE ONTUMasibHble COOTHOLUEHUS.

MeTon BarHepa ocHOBaH Ha TOM, 4TO 3ajalwTcs MNocnefoBaTeslbHO
yrnamMu BblXO04a W3 BCEX JIONATOK: M3 MepBoii paboyei nonaTtku, u3
HarnpaBnswLWeEro annapata W M3 BTOpoi pabouyei nonatku (dur. 42

n 45). Taknum obpa3om 3agaloTcsa 3apaHee yrnamm <x (& a' un p'.

Ana toro u4tobbl nonyuuTb 60/1ee WM MeHee MJlaBHOe o4vepTaHue
nonaToyHOro npoguas Koseca, pPeKoMeHAyeTcs Bbl6MpaTb 3TU Yribl
B HEKOTOPOW apuMeTU4YeCcKoW nporpeccmmn, T. e. NpMMepHo 25°— 30° —
35°— 40°, wm 20°— 28°— 36°— 44° n 1. A. 3Has 3TN Yrbl, HETPYAHO
nogcumtate M K. N. 4. 3agadvenn pacyeTa gucka KepTtuca sBnsieTcs He
onpegeneHvie K. N. 4., a HaxoXgeHwe 3aBUCUMOCTU K. M. 4. Ha OKPYX-

n
HOCTW KoJieca OT OTHOWEeHWA a

3ajaBasicb HEeKOTOpPOW Mporpeccueri yrnoB BbiXofa M3 BCEX S1I0NATOK,
HeTPYAHO MNOCTPOUTbL TPEYyrosibHWKM CKopocTel. 3Haa cX ax u W, Bbl-
yepumBaeM MepBbIi CKOPOCTHOW TpeyronbHUK (dur. 45). Onpegensiem
UL, ” O4HOBPEMEHHO C 3TMM noayyaem yrosn pH no cymme (N  pd n
W, HaxoAUMM 3Ha4deHue Ko3duuueHTa cKopocTu ¢ 3aBUCUMOCTb  OT
(px—p2) = 180— 0Xwu W, paHa Huxke (dur. 53a n 55a).

Taknm o06pa3oM BTOPOM CKOPOCTHOW TpeyrosibHWUK mnosay4daetca no
3HaYeHNAM P2 U U CKOPOCTU ry2- M3 Hero Haxogum abConTHYK CKO-

96



pocTb BbiXxoga C%W OQHOBPEMEHHO C 3TUM yron a2 (yroa Bxoja B Ha-
npasnswowmMii annapart). B Hanpaensiowem annapate MNpouUCXoanT Mno-
MopoT CTPyW, MNpUUYeM 3TOT MOBOPOT COMPOBOXAAETCA MoTepeii CKo-
pocTX, T. €. CKOPOCTb BXOAa Ha BTOPOM psag paboumx /onaTtok MeHbLUe
CkopocTv C€2 TpeyrosibHUK BX0fa Ha BTOpOW psg paboumx sionatok

cTpouTcsa cnegywuwunm obpasom: HampassieHue ckopocTu c[ (T.e. yron a')
LWILIECTHO, CaMyl CKOpoCTb C\ Mbl HaxoAuM B 3aBMCUMOCTU OT yrna
nosopota B2 B Harnpasndawwem annapate. 1o yrny nosopota 02=

* a' -(-«2 1 no c2HaxoAuM HOBOe 3HaueHue KoahuuMeHTa CKopocTu'}a,
KOTOpbI/A COOTBETCTBYET MOTepe CKOPOCTU B HampaB/isilOLeM anrnapare.
3Hasa KoapuumeHT ¢2 Haxogum c[ —c™2 Wmes c[, cTpoum Tpeyrosib-
HUK BX04a BO BTOPOV psAj /0NATOK W MosydaeM OTHOCUTEsIbHYK CKO-
pocTb BX0Aa M yros Bxoja Moyrny p' n P2Haxoaum yron no-
nopota 03 y)xe BO BTOpoi pabouyer nonatke, a cnepoBaTesibHO (Tak
Kakga™ M3BECTHO), W CKOPOCTHOW KoaduuymeHT &>a no Hemy onpege-
NAeTca OTHOCUTENIbHAA CKOPOCTb BbiXo4a W3 BTOPOro psga ionartok.
C 3TMMm 3HauyeHueM VD\ JocTpamBaeM TpPeyrosibHUK BbIX0oA4a W3 BTOPOro

psiga pa6oumx fionaTok.
TakMm 06pa3om, MOCTPOMB BCE CKOPOCTHbIE TPEYFO/IbHUKU, MOXKEM
onpeaennTb K. M. [. HAa OKPYXHOCTM Kojieca, 3Has CyMMy npoekumii

'14“c2 ,. 4
N*C&tUN>.

u . W
F)TOT noacyetr npugeTca npom3Bectn ANA HECKOJ/IbKUX 3HadYeHun —,

C1
MMEHHO, noJsilarasd CKOPOCTb cCa MOCTOAHHOW, W3MEHAEM CKOPOCTb U, U

npoaesiaB HEKOTOPOE KOJ/IMYECTBO MNapaslyie/ibHbIX MNoAcHeTOoB, MOXXEM
NMOCTPOUTL MO TOYKaM quHKLI,VIOHaJ'IbHy}O 3aBUCMMOCTb K. 1. A. Ha

u

OKPY>XHOCTU Kojleca OT OTHOLLUeHUS — , T. €. MoJsiydaemM y4yacToK Kpu-
c\

BOl/i, KOTOPYH W MOXEeM MCMo/b30BaTh ANA JasibHENLUMX MOACYETOB

BCero kKosieca B uenom (ur. 44, NyHKTUPHaA Kpueas).

HeynobcTBo 3TOro MeToda 3aK/t4yaeTcs B TOM, YTO MpU HeyAauyHOM
BblI6Ope Yr/s1I0B MOXXHO MOSIyYUTb KOHCTPYKTMBHO HEBBLIMNO/IHUMbIV MPO-
bunb, T. €. HapacTaHue AJ/IMHbI KPOMOK /i0NaToK 6OyAeT 3aBefoMO He-
6/1aronpUATHO C TOYKM 3peHUs MpoToka rasa. [encTBMTesIbHO, MOXHO
nonyynTb Npouab Kojsieca C O4YeHb OOMbLIOKW CTeneHbk  pac-

wmnpeHuss -y ->4-5-5, ¢ur. 47); eCTeCTBEHHO, 04eHb TPYAHO 0XUAaTb

npaBW/IbHOMO MOTOKA CTPYW B TaKMX KaHanax. [ns Toro 4to6bl CTPyS
Morfia paclupuUTbCs B paguasibHOM HamnpaBfieHUM, Heo6XoAMM UMMY/bC
M TOM >Ke HanpaBfieHUW. ITOT paAunasbHbIi MUMMAYIbC MOXET C034aTbCs
OT [aBfIEHUS BHYTPWU CpefHeil yacTu cTpyid, rae AaBrieHue JOSIXKHO ObiTh
6onblle, 4YeM B CTpylikax Ha nepudepun. BcrieacTBUM 3TOro Mosy-
YyaeTcsl HepaBHOMEPHbLIN yAesbHbIA BEC rasa Mo BbICOTe floNaTok. Yem

6onbLUe pacwmnpeHmne , TEM M€EHblLUEe BEPOATHOCTb €ro 3arno/IHEHUA.

7 3ak. 3435. — B. B. YBapos. 97



B Takux cnydasix MosiyyaloTcsl MepTBble MeLKW, CTPyW rasa mnoigyT no
nyTW, NoKasaHHOMY MYyHKTMPOM, a 3aluTpuUxoBaHHas nowanb (dur. 47)
6yfneT 3anofiHeHa MEpPTBbIM rasom, WU MO3TOMY BCE pacuyeTbl He GyayT
COOTBETCTBOBATb [eNCTBUTENbHOCTU. OTHOCUTENbHO KOSIMYECTBEHHOM
3aBUCUMOCTU ANS1 CTENEeHW pacliMpeHus KakKux-m6o pacuyeToB Moka He
MMeeTCsl; He MMeeTCs M yKasaHWii OTHOCUTENbHO CTEMeHU paclinpeHus

5x

501

nonaTtok Ans ABYXCTyneH4yaToro koseca KepTtuca. O6bIYHO OTHOLUEHME
nocneaHe BbIXO4HOW KPOMKMK nonatky /4 K BbicoTe corsia /, ycTaHa-
B/IMBaeTCA B npegesiax oT 2 o 3. HO ecTeCTBEHHO, YTO 3TO COOTHO-
LEHNE MOXXHO W3MEHMWTb, €C/IN MOWTUM Ha U3MEHEHWE LIUPUHbI /10MaToK.

[encTBUTENBHO, CaMO MpPOTeKaHMe KPUBOM ap Ha ¢ur. 47 6ypeT 3a-

BUCETb He TO/IbKO OT OTHOLWEHWUS-/- , HO W OT LWKWPKHLI Nonatkn b
1
YBenumumBas WMPUHY nonaTtkn b, Mbl co3gaem 6osiee CMOKoOKHOe mpo-
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MKaHune rasa. Ho Bonpoc npaBuAbHOCTM Bblbopa LWKMPUHBLI b ocTaeTcs
|lue HeBbIACHEHHbIM. HYXHO cKa3aTb, 4YTO B COBPEMEHHbIX KPYMHbIX
MBpoBbix TypbuHax LWMPUHA J/0NaTKn b 3HauuTesibHO 60/blie, 4Yem
OoHa Oblna neT NATb Ha3zafd. CoBpPeMeHHble KOHCTPYKUUM UMAYT Ha
ypesBblHaiHOe paclinMpeHne nonaTtkyM He3aBUCUMO OT ee ANWHbL. J1o-
naTtku cTyneHeli BbICOKOr0 AaBfeHUA TYpOuHbI NpuobpeTalT CTpaHHbIN
wig, MOTOMY 4TO WupuHa nonatkm \b oT 2 go 1,5 pasa 6onblie, yem
rr gnviHa . 9Ta TeHAeHUUs YWMPATb /oMaTKyM 06bACHAETCA TeMm, 4To
OBV>KEHWE sonaTKyM Brepe 3aBUCUT OT pasHOCTU [AaBfIEHUA Ha BO-
HYTOW M BbINYK/OM 4acTsaAX nonaTky. 3Ta pas3HOCTb YAeNbHbIX AaBrie-
HWA 6yfeT TeM MeHblle, YeMm 6o/blie WMpUHA fnonaTkn. C yBenMyeHnem
LWUMPUHBLI N10NaToOK, HECMOTPSI Ha YBeSIMYeHue A/INMHbI MYyTU Fa3oBON CTPyMU,
KOTOpoe KakK 6yATo AO/DKHO 6b1/10 6bl MPUBECTU K YBENIMYEHUIO TMAPABIN-

dur. 48a.

YeCKMX TMOTepb, Mbl (aKTUYecKn UMeeM WX YMeHbLleHue 3a cuyeT
601ee NNaBHOMO 3aKPYrfeHNs U MeHbLUEro yaesbHOro AasfieHUs Ha Jio-
natke. NMo3aToMy KO3(MUMEHT (b nmeeT 6onbllee 3HAYeHWE ANS WUPOKNX
nonatokl OnNbITbl, NpofesiaHHble [0 HACTOALWLEro BPeMeEHMU, HECKOJ/IbKO
NPOTUBOPEYUBLI, XOTSA NPU CUCTEMATU3aALMM UX MoJyYaeTcs 3aKOHOMepPHoe
yBenu4yeHne KoahuumeHTa CKOPOCTW MNpu pacwuvpeHun nonatku. Mpwu
KOHCTPYMPOBaHUN ra3oBoil TYpOuHbI, KOHEYHO, HY>XHO 06paTuTb BHUMAa-
HVEe Ha LUVMPOKME /I0NaTKKU, N OCTaHaBNMBATbLCSA Ha CTaHOAPTHOW fionartke,
KOTOpasi BCTpeyasiaCb HECKOJIbKO JfleT Ha3aj, Heslb3s.

OOHOBPEMEHHO C 3TUM HY>XHO 3aMeTUTb c/ieaytoluLee 06CTOATeNbCTBO:
KO3(hMLMEHT CKOpPOCTM O AN O4HOCTYMNeH4YaToro Kosieca MMeeT cpaBHU-
Te/IbHO HebosbLloe BAUAHME Ha K. M. 4. =), YTO BUAHO U3 (HOPMYNbI:
1 Ye= 2?9(1l-HocoBa! —

T. €. KO3UUMEHT CKOPOCTU  BMINSAET He KaK COMHOXMUTesNb, a KaK He-
KOTOpOe cnaraemoe, BXojsliee B CyMMy, Hanpumep, ecnm y Hac = 80°/"
BMecTo 92°/0, TO BAMSIHME €ro CKaXkeTcs nageHunem LK npumepHo Ha 6°/0.

Ana [OBYXCTyrneH4YaToro Kosieca 3TO B/UMSAHME MPUMEpPHO B 3 pasa

6onblle, T. €. eciM U3MeHeHue KoaumumeHTa ™ Ha 10°/0 B Og4HOCTYMEH-

1 Bur§ban&er cm. Porscb. a. (1 Oeb. <l Incl. 1932, B3 3 Ne 2, § 83 npoBesn 0NbIThl,
roe pasgenus TpeHuWe 0 flonaTkKy 0T BUXPEBbIX MOTEPb M MNPULLEN K MasioMy 3HaueHUH
TpeHuss N peKOMeHAYeT LUMPOKYK JIonaTky.
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vatom "KOJIECE CKaXeTcs B WU3MEHeHUu Ha 5°/0, To gna ABYXCTyneH*
yaToro Kosieca W3MeHeHWe W1 6yaeT paBHO 15°/01 B TeopeTMUeckom
cnydae, korga ~= 1, oba Kojsieca CpaBHMBAKTCA B OTHOLUEHUU MakChy»!
ManbHbIX 3HAYEHUN K. M. A. HA OKPY>XHOCTU. B3amMmHoe pacnosioxxeHue

KpuBbix W==/ B 9TOM C/lydae MnokKasaHO Ha dur. 47a, oTKyaa

BUAHO, 4YTO [ANA ABYXCTyneH4YaToro gucka KepTuca nonydaeTcs TOT e
(TlTax MPW MOMOBUHHOM 3H34eHUU OKpyXK-
HOM CKOpOCTWU

(£\ .
\ cx /uy cr. 2 \cx)yaoar
Moatomy HeobxoAMMO 06paTuUTb BHUMAa-
HMe Ha KO3(UUMEHT CKOPOCTU, MWMEILLNii
CyLLeCTBEHHOE 3HayeHWe [/ [OBbILWEHUA
K. n. g O6was KapTuHa pacnpejesieHNs
noTepb B Konece KepTuca gaHa Ha qur. 47b;
pacyeT nposefeH [ANA OMpefesieHHOro npo-
dmna (cm. dur. 50 1 meTog pacyeta asTopa).
Mpn KoHcTpynpoBaHuM Kosieca KepTtuca ansa
rasoBoii TypOWHbI HYXXHO MccefoBaTb BAUSHUE KO3(PULMEHTA CKOPOCTU
Ha fonaTKW He TO/IbKO B 3aBUCUMMOCTU OT LIMPUHbLI b, HO U B 3aBUCK-
MOCTM OT camMoro npoguanposaHusa nonatku. [pu npodunmposaHumn
nonaTtky NPUXOAUTCA WUMPOKO M0/b30BaTbCA MapoTypOUMHHOM NPaKTUKONA.

JlonaTku NapoBoii Typ6UHbI paHblle MPoUANPoBaInUCL TAaKUM 06pasom,
UTO BXOAHAas W BbIXOAHAsh KPOMKW f0NaToK MpeAcTaB/isi/iMi HEKOTopoe
ocTtpue (wur. 48a), obpaszoBaHHOE TMPAMOMMHENHBIM Yy4yacTKom ab wun
LUAMNHOPUYECKOW TMOBEPXHOCTbH paauyca /?. TenepewwHne onatku
napoBbIX TYpOWH MMeT APYryw KoHdwurypauuw. BxogHasa Kpomka He
MMeeT MapasifiefibHOro yyacTka, TakK 4To, MPOBOAsS KacaTeslbHYH K BHYy-
TPEHHEN MOBEPXHOCTU W K BbIMYK/0/A MOBEPXHOCTWU N0NATKU, MoNyvyaem
ABe nepecekawwmxcsa nog yriaom okoso 15°— 20° nnockoctu (ur. 48b),
npuyeMm cama KpPOMKa HECKO/NIbKO CKpyr/fieHa. Takum 06pa3oM B KOH-
urypaumm nonatok HabnwgaeTcs TeHAEHUUS K 06TEKAEMbIM MPOQUAAM;

1 Mouyemy WNPOKME floNaTKM Yaule BcTpedalTcsa B Konecax KepTtuca cp. dwumr. 71; He
Manyl posib B Cc/lydae napumanbHOro Koseca urpaet M NpPoOYHOCTb SI0NATOK Ha BUGpauuto.
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peaKTVBHbIE /IOMAaTKN B HaubonblIed CTENEHU MNpUBAMXKAKTCA K 3TOMY
npocunio. Kak Mbl y)Ke BUAENMW, BbillleyKasaHHbIi MeToj pacyeTa yrros
I KopocTelr Heyaob6eH TeMm, UYTO HET rapaHTUW MOSyYeHUs KakKux-nn6o
HBUYOHCTPYKTUBHbIX npodunei.

Tako npohunb MOXKET MOAYyYUTbCA 3a cUHeT onpeaesieHHON nocnepno-
Il enbHOCTM yrnoB, HeyAayHo BblIGpaHHbIX. MeTog aBTopa WCXOAUT He
W) yrnos, a HenocpeaCcTBEHHO
na*:amoro npomnnal Bblbnpas
onpeaeneHHyo cTeneHb paclin-

7
PEHUS KPOMOK [ = < Mbl MO-

M nnwb B CpaBHUTENbHO
yakux rnpegenax WU3MeHSATb KOH- 2-
durypauuto npoguns, 410 Mo-
KasblBaeT ur. 49.
Takmm o06pa3om Bapuauui
npy Bbl6ope MNpouasas MeHblLUe,
Yem nNpu BbI6Ope yrnoB. 3agava
LWK/YaeTca B OMpefeneHnn
Hanbonee 3KOHOMMUYHOMA  KOH-
durypauymn.
Mbl 6yaem pasnvuyaTb Teo- ®ur. 51
PETUYECKUA N KOHCTPYKTUBHbIWN
MepuanoHanbHble npounn. TeopeTUYecKUid npouab He UVMeeT 3a30-
poB 8 U1 X U HaHeceH Ha ¢ur. 50 NyHKTUpom. KOHCTPYKTUBHbIA MNpoO-
hnne nonydvaeTca M3 TeopeTUYeCcKOro BBeAeHMeM 3a30poB 8 m X
npuyem ob6a nNpouna MMeT OAHY W Ty >XXe AUHY BbIXOAHbIX KpO-

MOK fionatok (/x /2 /3 /4, ANVHbI >Xe BXOA4HbIX KPOMOK pPasfinyHbl,
4TO BUAHO Ha ur. 50.

Hawa 3agava CBOAUTCA K HaxXOoXAEHUIO A5 onpefenieHHOro npoguns
K. M. 4. HA OKPYXXHOCTW Kofeca, AN1s 4Yero Heob6X04MMO MOCTPOUTH
TPeyrosicHUKN cKopocTel. EAMHCTBEHHOe TpeboBaHWe, NMpeabsBAsiEMOe
npM 3TOM K MNPOU/II0 — 3TO MNAaBHOCTb €ro odeprtaHusa (gpwur. 51).

1 Cm. Tenno n Cuna 1928 r. Ne 2.
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............ AN nun banga npu
Bbl6paHHOM OTHOLUEHUN —~

NN yuyntbiBaTb MepemMeHHOCTb 4 0T CKOPOCTU €C/IN XKe cunTaTbCa
. DTOT TpeyrofibHWK BMOJIHe onpegensere», IMVLKO [c 3aBucMMOCTbi0 @ OT yrjia MoBopoTa B, TO CX MOXHO B3SiTb

npon3BoJ/ibHbIM BEKTOPOM W BbIYNC/INTbL €ro BnocneacTtesunm npu nop-
cyeTe MNpoxXogHbIX ceyeHunmn Typ6l/IHbI. Tak, BO BXOAHOM TpPeyrosibHuKe

HaM”™ N3BECTHbI c{ n n

CTPOUM €ro u onpefesiseM BefINUMHY A,.
Monb3ysice copmynoin (124), HaxoAuUM nNocfiefoBaTe/lbHO
[,A,r»9 /,A"3
laK ™ BennuuHa CcX MosiyvyaeTcsa w3 npegenos paboyvero npouecca
koneca KepTuca. TOYHO ee MPUXOAUTCA OMpefesniATb TOMbKO MpU Xe-
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l<t pbn \**nwun» MO ]I MH Nunem o HM yetn T'vawucc 1MM) 1n H | anat

Ik WM HIBNFLPAF 1 »unHw, 1 - con8l aTo gonyuleHne ckaxkeTtcst

P eeves e nutoro npocuna (dpur. 51) oTHoweHne-~ 6yaeTt
1
npoueHToB Ha 15— 25 6onblue, YeM Yy TEOPETUYECKOro, COOTBETCTBEHHO

M3MEHATCA W OTHOLIEeHUNA - NckaXkeHne npodunst MOXKHO OpUeH-
'L ™
TUPOBOYHO Yy4ecTb 3apaHee, B3siB B TEOPETUUYECKOM Mpodniie HeCKO/bKO

MeHbllee OTHoweHue-~. Onpegenvs H2, npoBogMM ropu3oHTaNb af,
1

KaK nokasaHo Ha ¢ur. 52. Tenepb Mbl AO/DKHbI Bbi6paTb TaKoh yron (3,

4TO6bl KOHeL, BeKTopa LW = nonasa Kak pa3 Ha ropu3oHTasib ag.
Takux yrnoB MOXeT OblTb [Ba COOTBETCTBEHHO ToykaM K W T nepece-
UYeHUs1 KPUBOM XY C Fopu3oHTanblo af. KpmBas Xy ecTb reoMeTpuyeckoe
MeCTO KOHLLOB BEKTOPOB B 3aBUCMMOCTWU OT yrna p2(kpusas L, — d(P2)
B MONAPHbIX KoopamHaTtax). [locTaBuB AOMOSHUTENbHOE TpeboBaHue»
yTobbl yron p2 6bl1 MeHbwe 90° MoAy4Yum eAUHCTBEHHOE peLleHueE:
TOYKY K. KOHe4yHo, nocTpoika TpeyrosibHMKOB 6blNa 6bl 04eHb KPO-
NoT/IMBA, €C/IN Mbl KaXXAbli pa3 CTPOU/IN XOTHA 6bl y4aCTOK KPWUBOW XYy.
Ho 3To Heyno6CcTBO MOXXHO 060MTW cnegywowmm o06pas3om: BesINUYUHBI

B, 0 K )
2 un fp CBA3AHBI CMeyIOUIMMU YPABHEHNAMN:

A, _ 51N P,
K NP 2N -K-I(N B, (125)
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umPP 1 T \r1 | JA 7 e -l [ omeremmemeeee 4
NWNNTNYECKOE peleHne 3TUX ypaBHEHNUN HEBO3MOXXHO. CO@,EI,I/IHFIFI Asa
HbllWeHarnncaHHbIX ypaBHEHNA B 04HO, UMEEM

K B) nm A= x(x-; )»

Foe cumBonbl /() n X()
| npeacTtaBnAlTHEN3BECT-
uoro Bumga yHKUMW,
JIerko onpegensieMmble
Ipaduryeckn.

Bo3bmem O! = con3!,
bygem 3apaBaTtbCcsa pas-
JINYHBIMW 3HAYEHNAMN P2
M no pguarpamme ur.
63a [dopmyna (125)]
bygem  HaxoguTb
Janee cTpOAT HECKO/b-

KO KpuBbIX =

ONA  pasINyHbIX Mo-
NlyyiMm guarpavmmy, npefcTaBfieHHY Ha dur. 53. HaxoxaeHue To4YKU K
npy MNOMOWWM TaKoi Auarpammbl O4YeHb YMpPOLLAeTCs: M0 BXOAHOMY

TPeyrofibHUKY MMeeM 3Haa M -No HoMorpamme ur. 53 Haxoanm
fa

YMHOXXas ™ Ha LW, (3Ta BenimuuHa 6epeTcs M3 TpPeyrosibHUKOB BX0Aa),
HaxoguM W, = $TWM ” 3acekas Ayry paguycom W, u3 ueHtpa O
(dour. 52), nony4ynmm TOUKY K W,
goctpavBas TPeyrosibHUK Bbl-
xofa, nonyyum a2 n c2.
Ana nocTtpoeHua Tpeyroab-"
HMKa BX0ja A/ BTOPOW CTy-
rMeHM nocTynaem Tak>e, MoJib-
3ysicb wur. 53; TONbKO BMECTO

Px 6epem a2 u BMecTO ' 6e-

pem H Haxoaum (U3 cur. 53)

4= /(«a + a3)>McneposartesnibHo,

< = n T- p'.
-1 9 3 4 Mo dwur. 53 MOXHO 6b1710 6bl
HaxoAuTb p2 a He ¢, HO Haxo-
xaeHne ¢ [Jaet 60/1€e TOUYHYHO
(hrkcaumno TOYKM K, YeM yron p2.
Yron ke onpegensietcd Mo 4YepTeXxy TOMbKO A1  HaWBbITOAHEN’-
Lero TpeyrosibHMKa, a He ans Bcex. dur. 52 pekKomMeHOyeTCsd 4YepTUTb
B [OCTAaTOMHO KpynHOM MacwTabe, HO He 4pe3MepHOM, TakK Kak
OO/MKHO MMeTbCA COOTBETCTBME MeXAY MacwTabom CKOPOCTHbIX Tpe-
YrofIbHMKOB M MacwTtabom wkan cur. 53. MacwTtab, npuBefeHHbI Ha
Ha ¢wurC 53, goctatoyeH ana ~=250 MM\ 6paTb >Xe Ans BekKTopa c,

dur. 57.
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« » umm pasmep HeT HWMKaKoii Hapgo6HocTM. [Auarpamma ¢ur. 53 ro-
AUTCca Ana ¢y He 3aBUCALLEro OT CKOpPOCTU LW,; MNpu ee MOCTPOEHUN
B3ATO0 (0 Nno BarHepy (cwur. 53a). Ha cur. 54 n3obpakeHbl KpuBble 45
OBYXCTYNeHYaToro Kosieca, Ha 3TOW >Xe urype npmeefeHbl AaHHbIE,
Ha” OCHOBaHUW KOTOPbIX MNPOU3BOAUIIOCE MOCTPOEHUE.

~Taknm o6pa3om, paccumTbiBasg pAauck Keptuca BblwenpuBegeHHbIM
MeTOo4OM, Mbl rapaHTUpOBaHbl OT MOAYYEHUSA HEKOHCTPYKTUBHbIX MPO-
thunneit, n KpuBas BO BCeX CBOMX TOYKax BMOSIHE BbIMNOMHUMA.

Mpn >XenaHuUM ydunTbiBaTb B/INSIHME CKOPOCTU L Ha KoapuuueHT 'l

MOXHO nMosb3oBaTbcsa ¢ur. 55. Nveem L TpebyeTca Haith

K.
K2’
YMHOXKaeMm otHowenne X ha nonpasBoYHbIA  KO3PULUMEHT ([ onpe-
)
pensembli no ¢ur. 553,
no aTomn BE/INUNHE

'O /A?'(- 0. \ Haxo4uUm <@ :
\ K | H
OTKYAa Haxoaum o yxe

C YYETOM BJ/IMSAHUSA OTHO-
A\ CUTEIbHOM CKOPOCTU L.
n B panbHenwem 6y-
nem paccMaTpuBaTh
TO/IbKO TeopeTu4ecKuii
MepUAMOHAaNbHbIA  MpPOo-
hnnb 6€3 3a3o0poB 8 wu
65 X (CM. NYHKTUPHbIA Npo-
unb ¢ur. 50), T. e. B
5 25 3 a° 45 Hailem npogune 6yger
yeTblpe KPOMKMU
/3, /4. CokpalleHHO pas-
Mepbl npoduna  bygem
faBaTb Tak: (Q; 1,32; 3,63; 5 — b(1; 4; 1,5), T. e. KPOMKM U LWIKN-
puHy 6yaem pfaBaTb OTHOCUTE/IbHO MepPBOM JIOMaTKW.
Ha dwur. 56 gaH BbllwenpuBegeHHbIA NPodusib.
JanbHerweln 3apayein gBnsieTca onpefesieHWe HauBblirogHewnLen
thopMbl MepuUANOHANbLHOro Mpounas, Tak Kak naBHbIX NPouaein MoXHO

dur. 58.

npeAcTaBUTb O04YeHb MHOr0. TakK Mbl MOXXEM, OcTaBAssd  — [ MOCTOSH-
1

HbIM, M3MEHUTb BHYTpeHHee ouyepTaHue (dur. 49), MOXKEM MeHATb OTHO-

LweHune ~l~ 0, MOXeM M3MeHUTb wupuHy nonatok (bBX\ BA B3 dur. 51)

W, HakKOoHeL, 4YTO COOCTBEHHO He OTHOCUTCA K MepUAMOHaNbLHOMY rMpo-
hunno, MOXKEM WU3MEHUTb Yron a,.

OCTaHOBMMCH Ha BMMSHUM OTHOWeEHUA 4 npu bl= B+ b,

bygem MeHATb OTHOWEHWEe [, He W3MeHsa XapakTtepa npoduns,
T. e. Mbl 6ygem kpusyt 1& (pwur. 51) npubnmxkaTb wim ‘yaanatb OT
ocn XX Tak, 4T06bl — 55" B HOBOM NYHKTUPHOM npodune 6yaert

/ 55
Apyroe OTHOLUIEeHWe T HO ouepTaHue MPOPUNA He U3MEHUTCS.
Mn
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Jenas nogcyeTbl, Noslydaem KpUBYHO, fAoKasaHHyl Ha dwur. 57. MNpu
oauHakoBoii wwmpuHe nonatok {5{— 2= B3 wunal= 24° nmeeTcs makcu-
MyM T, U HauBbirogHeillee OTHOWIEHME ~ JIEXUT B npegenax 2—3.
Mkvm obpa3om 3Ta Kpueas faeT OTBeT, MNo4YeMy He BCTpeyarTcs
Koneca Keptuca ¢ OTHOLIe-

Hvem g > 2,5—3.
(*1,) Tan
(hakTOpPOB HaA0 cuMTaTbCs C

nnnaHnem yrna M na onTu- X .
70 35°

MaJ/ibHOe OTHOLleHWune H q9-

Ll cumTaTbC C TEM XKe / fin
3aKOHOM W3MEHeHMs Ko3hu- e[
uneHTa b T. €. He Y4YUTbIBaTb
BANSHUS Ha  KpyToro pac- ! !
XOXK/AEHUA MepUuaMoHasibHOro //l
npouns, TO MOMy4YUM efe-
ayioulee: 4H

N3 npojuna c¢ <= 5 ®ur. 59.
(cour. 56) nNosy4yeHO TaKuUM
nyTeM, Kak yKasaHo Ha ¢ur. 51, Tpu npocumna ¢ BeMUYUHON y = 2;

/ 30°

25°

35 1 7 v 4na HUX NpocyUTaHbl npn— = 0,25 gna pasHbIX Yrios
C1

PesynbTaTbl NpeactaBneHbl Ha dur. 58, N3 Hee BUAHO, UYTO A/19 Kax-

f0ro ™ nmeeTcs cBoil HamBbirogHeliwnii yron 04 cBoga makcMMmasibHble

3HaueHus (WTax B OAHY JAuarpammy, nonyymm dwur. 59; HauBbIroA-

Helwee Yy Nexut B npegenax oT #= 4 o <= 5 W3 3TUX Xe aua-

rpaMM MOXXHO 3aK/l4YUTb, YTO 06bIYHO

BCTpevawowuica yron ar= 20°— 23° He

1 orV ABNAETCA OMTUMasIbHbIM BO BCeX Ccny4asx,

0 N ero yBenmMyeHme MOXeT oKasblBaTb 6na-
rONpPuUATHOE BNIVSAHME Ha TN

C yBe/IMYeHMEM KPUBU3HbI  npodnnsA

-3 yBe/IMUMBAETCA K. M. A. Ha OKPY>XHOCTN

r-- Koneca. Ecnu npuHATE  WWMpUHY nona-

/ w05 TOK bf(: 2= b 3a eauHunuy, 1Xcpenatb

L paBHOM 1,5 Takux eguvHUL, a npoduib

67 o1 02 03=yn CHEPUMBATL  PAIINUHBIMK  pajnycamu (?

0T o0 A0 3) W M3MEPATb WUX TOW Xe efun-

dur. 60. o
HUUen, To 3aBUCUMOCTb NoT KPUBWU3HbI

npeacTaBuTcs  Kpmeod Ha ¢ur. 60. C  yBesIMYEHUEM KPUBU3HbLI Mpo-
tuns  yBenmumBaetcs BbixogHoli yron (2 nepBoii paGoueii nonaTku
CPaBHUTE/IEHO C BXOAHbIM UYTO BJIeYET 3a C060W yBenM4veHUe Ko3au-
uMeHTa ¢ NepBoi nonaTkm

YBenuumBas yron a, n gasasi 60NblUY0 KPUBU3HY NPODOUIIO, MOXKHO
YMEHbLINTL MOTepd B MepBoii paboueii nonatke ao 9°/0 ot pacno-
fnaraemoro nepenaga BMecTO 06blYHbIX 13— 14%.

Koneco Keptuca sABnsieTca nMoka Haubosee MNOAXOASLLEN  KOH-
CTPyKUMeNn paboyero Kosieca rasoBo TypOWHbLI, W MO3TOMY TOY-
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Hblii y4yeT (aKTopoB, BAUAKLWMX Ha ero paboTy,
nen 1

MoacueTbl =), AN Koneca KepTuca HaubGosiee yAo6HO fenaTb rpa-
DUUECKUN, KaK M3M0XKEeHO Bbllle. AHA/IMTUUECKUIA pacueT gaxke Ans asyx

KpaiHe >kenate-

CTyreHeih HaAcTONbKO TFPOMO3A40K W He HarnsgeH, 4To peKoMeHAoBaTb
ero TpygHo (cm. pa6oTty [aHuuykoro ,PacuyeT Koneca KepTtuca“), Tem
6o/iee, 4TO B HEM C/AMLWIKOM C/I0OXKHO Y4YUTbIBaTb B/IUSIHWE MEPEMEH-

1 Bennyuuo B NPOTMBOMOMOXHOCTb XO/bLBaPTY WCMOMb3YeT CTYMeHW AaBfeHus, T. e.
BCE 3aBMCUT OT KauecTBa KOHCTPYKLUMWW.
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Micm 4. Ona ogHOCTYMEHYATOro Kojieca W aHa/IMTUYECKMIA pacyeT He
O4YeHb CNOXEH, Kpome TOro, B c/iydae MHOrOKpaTHbIX MOACYETOB MOXXHO
nonb30BaTbCsl HOMOrpamMMoOl, MoKasaHHol Ha ¢ur. 61  lNopsaAgokK Ha-
XOXKAEHNA T MokasaH CcTpesikamym ¢ uudpamu: 0oTKagblBaem 3ajaH-

Hoe— =0,425, nogHumaemcss No BepTuKaMm 1 A0 3agaHHOro yria

B, =24, OT TOUKW [epecevyeHMss No ropusoHTanu 2 ugem [0 BCTpe4un
r BepTuKasnbi 3, COOTBETCTBYHOWEN 3agaHHOMY KoadumumeHTy @= 0,96,
HO HaK/IOHHOM 4—p0 BCTPeYM C BepTUKaibil 5, COOTBETCTBYIOLLEN 3a-
OaHHOMY (nnn onpegeneHHoMy no ¢ur. 62 n63) KoapuumeHty = 0,95

H Ha ropu3oHTann 6 Haxogum TM= 74,6000. Ha dwmr. 62 n 63 pgaHa

HoMorpamMma fns onpefeneHust KoaguumeHTta </ = 4~ 1r (opauHaTthbl

dur.637MB3atTonogaHHbiMBarHepa.lNopagokHaxoxXgeHnar"no— nMno
c1
thur. 62 Haxogum (neBas wkana ur. 62), no " Ha ¢wur. 63 Ha-

xooum y. [pu paBeHCTBe npaBasi Wkana dur. 62 paetr = Y.
Monyuus </, no cur. 61 Haxogum =),

B) BnuaHue TpeHuMa pucka o ra3 Ha m), KoamumeHT MNOJSIE3HOro
OeNCcTBUSA Ha OKPYXHOCTU Kofleca MOXHO OnpeaesiuTb OTHOLIEHUEM

~ ~ ~
Mol HocTet W], = y ecn 0603HauMM  Yepes A0 MOLLHOCTb WAeasnbHO

MawnHbl 1 bh— MOLLHOCTb Ha OKpPY>XHOCTU. MoWHOCTL Ha Bany

1 BecTHUK WHxeHepoB 1927 Ne 5 n 6 Bn. B. ¥YBapoB ,Oco6eHHOCTU pacyeta Kpyn-
HbIX aKTUBHbIX Typ6uUH".
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TYypbuHbl ble, Tak™ ke KaKk M MOLWHOCTb Yy BTY/KU Typ6uHHOro koneca bl
6yfeT MeHbllue MOLWHOCTM Ha OKPYXXHOCTWU JI7, TaK KakK Y4acTb MOLLHOCTHU
TepseTcsA Ha TpeHWe U MNpeXAe BCero Ha TpeHWe gucka Typ6uHbI 0 ras.
Uem MeHblle CKOPOCTb KoJjleca, TeM MeHblue MOoTepssHHas Ha TpeHue
MOLHOCTb. MOWHOCTb Y BTY/IKWU, WIN BHYTPEHHSASA, MHOrga HasblBaeTcs
WHAWKATOPHOW MOLWHOCTbO. HO npaBW/bHbIM Ha3BaHuWeM ANs
ABNAETCA BHYTPEHHAS MOLLHOCTb.

A eKTNBHAA MOLWHOCTb MeHbLle, 4YeM BHYTPEHHSAS MOLLHOCTb,'; HA
BE/IMYNHY TpPeHUSA MNOAWMMHUKOB M 3aTpaTty MOWHOCTU A/ NpuBeAeHUs
B AeliCTBME pas3/IMYHbIX BCNOMOraTesibHbIX MexXaHW3MOB (cepBomMoTOpa
M T. 4.). BHYTPEHHAA MOLWHOCTb MEHbLUE, YEM MOLLHOCTb Ha OKPYX-

HOCTW KoJleca, Ha Ty MOLLHOCTb, KOTOPYK Mbl TEPSIEM Ha TPeHME Kosleca
o ra3 Jir, 1. e.

Hee

X 30° 40° & 50°
dur. 63.

BennunHa notepm MOLWHOCTW nMpwu TPpeHWU AUCKa 0 ras onpege-
nfaeTca 3KcnepmmMeHTasbHO. Hawa 3ajaya 3ak/yaeTcd B TOM, yTOoObI
onpegennTb B/INAHUE JUr Ha K. n. 4., npnyem ecsin Mbl 0603HaumMm unpae-

anbHyl MoulHoCcTbL 4Yepe3 blo, To
Jin

W— BHYTPEHHUI OTHOCUTENbHbLIW K. M. 4. TypGUHbI.
3aBUCUMOCTb 0T BEe/IMYMHbLI paboTbl TpeHus



MexaHnyeckme noTepu, Kak M BO BCEX [ABUraTeniax, yYMUTbiBalTCA Mexa-
HNYEeCKMM K. M. A.

N.
a*
K n

MO>XHO HanucaTb crefylLWnUin psg OTHOLIEHMWIA:

N.
A o= A

.\ .
o<1 T.

Takum o6pa30|v| Mbl NONYy4YUNN BblpaXXeHne M,qeaanoﬁ MOWHOCTHN B 3a-

HUCUMOCTN OT 3((MEeKTUBHOA MoOWHOCTU. [loacTaBnsAa 3TW  3HAYeHUsN
n popmyny (126), nonyyaem

1 T
— r “+“p L N. (127)
N.
npnyem Bcerga </),<?),.
OTa (hopmyna faeT 3aBUCMMOCTb BHYTPEHHET0'OTHOCUTENIbHOTIO K. . 4.
OT K. M. [. HA OKPYXHOCTW KoOJieca C yyeTom TpeHuA. Kak BuUAUM, KO3-
UUHEeHT ,BHYTpKW" Bcerga
MeHbLUe, 4YeM KOIpULMEeHT Ha
~OKpY>XHoCTM'l Kosieca no-
TOMY, 4YTO 3HaMeHaTesib npea-
cTaBfiseT BeNNYUHY, 60/b-
Wy eAVHUNUBbI.
M3MeHeHVEe BHYTpPEHHEro
k. M. 4. B 3aBUCUMOCTWU OT

n
BE/TMYNHDI OTHOWEeHnAa —

C1
nokasaHo Ha dwur. 64, npwu-

YeM XOTA TY BCerja MeHblue,
YeM Y, HO UK oNTUMasnbHoE

n
3HayeHne — ans ‘ﬂ{ BCeraa dur. 64.

MeHbLUE, Yem Ans TM

Takum 06pa3oM TpeHUe yMeHbLUAeT BeJIMUMHY K. M. [, HO, C ApPYroii
CTOPOHbI, YMeHbLUIAeT U ONTUMas/ibHOEe 3HayeHue cKopocTu W. MoaTomy

C y4YeTOM TpeHMUs AucKa He Bcerga 6yaeT BbirogHo pabotaTtb C —\: 0,5.
c
CTpemMsAcb MNONYyYUTb 6ONbWWIA K. M.4., Mbl CTapaemMca MO0/JYy4YUTb OTHO-

weHne — 6nAms3kum K 0,5 ana ogHOBEHEYHOro KoJsieca; HO yBenmnyuneas
Cl

OKPYXHYK CKOpPOCTb, Mbl TéM CaMbIM YBe/IndmMBaemMm TpeHWNEe AUCKaA WU
nonyyaem yxyflweHwve K.nN. 4. 3a CYeT TpeHud. B pe3ynbTaTte nogcyersbl
noKasbIBalT, 4YTOo 6Gofiblias OKpPYy>XHad CKOpPOCTb BOBCE Yy>Xe& He CTO0J1b
BbirogHa, TaK KaK Ha4duMHaeT CWUJ/IbHO CKa3biBaTbCA BJ/INAHWUE TpPEHUA
oncka o ras. C ,D.pyFOVI CTOPOHbI, CTPEM/IEHNE YMEHbLLINTbL TPEHUE ANCKA
BMosiHe eCTeCTBEHHO, N B MNMPaKTUKeE Tra3oBblX Typ6I/IH npmnxoanTca cyun-
aTbCA He CTO0J/IbKO C MaKCuMMas/ibHbIMX 3Ha4YeHUAMU -LVI(TaK KakK Uux
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TPYAHO [AOCTUTHYTb M3-3a 60/IbLUUX W), CKOJIbKO CO 3HAYeHusAMU, cooT |

n
BeTCTByOWMMMN YMEPEHHbLIM 3HAYEHNAM —

cnyyae nepexon K Kosfecy KepTuca ¢ AByMsi CTYMeHSIMWM CKOPOCTM JaeT
onpeAesieHHY BbIFoay.

dopmynbl Ana onpegeneHNsa  BeIMYUHbI
yeckne. dopmyna npog. Ctomona (go 100 M/CeK OKpPY>XHOW CKOpPOCTWM':

Mr= Kk [1,46 B1-]-0,83 (1 5

K— 1 ana rasa v Bo3gyxa nm K— 1,3 gnsa BnaKHoro napa,
cl— agnameTp Aucka B M\ € — napuuanbHOCTb;

/| — pnvHa nonatkn B CM;

M — OKpY>XHasi ckopocTb B M/cek\

'(— yfenbHbIli Bec cpefbl B Kr/M3

Mpu nonHoli napuymnanbHocTn ($= 1) BTOpO uneH obpawaetcs
B Hy/Nb, U hopmysia NpuUMeT BUfL
JTF= A.1,464* (-~ Y Y (129)
3ameHsaa B gopmyne (129) O'2 yepe3s NMHU, no qopmyne O =
noslydymm BblpaXkeHne ansa JT. B 3aBUCMMOCTU OT a U £
*-M B $-*{& )'m $ nm (,30,

lakum o06pas3om ANA O04HOW M TOW >XKe OKPYXXHOW CKOPOCTW TpeHue
o6paTHO nponopuuoHasbHO KBagpaty yucna ob6opoTos. CnenosartesibHoO,
noBbIlWEeHWe Ymucna o60poOTOB BbITOAHO, NpeAes Knajet pasmep gucka [
npu 60NbWINX Yncnax o60poTOB AMaMETP MOXET NMONYUYUTbCA HACTONbKO
ManbIM, 4To 6yaeT TPYAHO PpacnoNoXuTb comnsa, NOAWNAHUKKA W Mp.
Kpome TOro, 4pe3smepHO YBeNWUYUTCA [A/IMHA NONaTKU CPaBHUTESILHO
C AnaMeTpoM, 4YTO TakXXe HepaumoHasbHo. CoBpeMeHHble MnapoBble Typ-
6UHbI  MowHOCTbIO 1000— 2000 KET 4YacTo BbINOAHAKT (rnaBHbIM 06-
pa3om, Ha BblicOKOe paaBneHMe napa 50—200 aTa) ¢ yMcnom o060poOTOB
nopagka 10000 B MWUHYTY.

PenykTopbl TypGWH, BbIMNOJIHEHHbIE C GOMbWIWM MNepeAaTovYHbIM YKUC-
nom,

98%-
Mpn HenpaBU/ILHOM MOHTaXe, 0CO6eHHO B MHOTOKpaTHbIX Mnepeja-
TOUHbIX MexaHu3max, K. M. . MOXeT ynacTb Ao 95%.

Kpome BbllenpueegeHHoW ¢dopmynbl CTogona pacnpoctpaHeHa dop-
Myna dupmbel BpoyH-BoBepnz

nopsgka 24“ 20> wumel0T K. M. 4., 4O0CTATOYHO BbICOKWI, OKO/O0

"EoZ 008 "'e (1%,) VM (13»

1 5l0<30la, Oawp{ unit Oa$*urblnen, 1922 5. 188.
2 EnSweerlng 1925 Ok{. 2, p. 427.

X12

okono 0,2— 0,25, n B atom!

TPEHUA — YNCTO 3SIMNOUNPU-

(128 1

JTa dopmyna paeT MOLWHOCTb TPEHWUS B KuaoBaTTax ANA rnagkoro
Ancka 6e3 fnonaTtok, BpalialoLerocss B Y3KOM MPOCTPaHCTBE.

B nocnegHee BpemMsa nosBuaacb aHrnuiickasa dopmyna npod. Keppa
(Kerr) ona TpeHua koneca Keptuca 1

NANAN + M, (132)

A — noTeps MOLLHOCTM 3a CYeT TpeHuUa aucka {n. c.);
[2 — noTepsA MOLWHOCTW 3@ CYET BEHTUNSAUMOHHOIW MoTepwu B onaTkax;
— BXogHasa kpomka ("); n— qyT/cek; J1— gnameTtp gucka (*);

[, — BxogHas kpoMmka ("); V— ygenbHbli 06bem B pyTIDyHT;
7°P — abconwTHada Temnepatypa no dapeHrenTy;
) — KoauuneHT B 3aBUCUMOCTM OT 4YucCNa CTyneHen TypOMHBbI.
OpaHocTyneH- AByxcTyneH- TpexcTyneH- EgnHuLbI
yaTtas yatas vyaTas
b= 9,3 12,5 17,9 AHrnuniickas cuctema
b= 32,103 43,103 61,103 MeTpunyeckas

(Kr, ™, cek.)

Ana meTpuyecknx mep B opmysie and
6yneT OKpyrsieHHo 112

r) BnvaHune pagmanbHoro 3a3opa o Ha TlM PaHblue 6bl/10 yKasaHo,
yto pasmep IX (pur. 43) MepuaMOHANBHOr0O MNpouUNa [OSKEH UMETb
ONTUMYM, celiyac Mbl OCTAHOBMMCS Ha OMpeAesieHWM 3TOro OonNTMMyMa.
Ana a3Toro npeaBapuTesibHO BbiBegeM GopMyny K. M. 4. Ha OKPYX-
HOCTM KoJjleca OfHOCTynmeH4YaTol TypbuHbI B Cc/Ay4dae, e€cim Yy Hac
MMeeTcA NoAcoC B pajvasnbHOM 3a30pe o.

' HanpaBrieHue rnofjcoca 4epes3 pajguasbHble 3a30pbl BUAHO U3 ur. 60.
JInHna AB ykasbiBaeT BoOOpa)kaemyl rpaHuly CTpyu Npu BbIXone ee
u3 conuna.

KonwuuecTBo rasa, TeKylliee 4epe3 conso, 0603HaUYMM yepe3 U Kr/cek,
H KO/IN4ecTBO rasoB, MnojcacbiBaeMoe M3 3a30P0B 3@ CUET IDKEKLUOH-

BMecTO KoatuumeHTa 0,0046

, 1 En&Tteenruw,, 1928, 1, p. 296.
2 Bce copmynbl gna JTr gaHbl 408 napa WaM Bo3gyxa; B rasoBbliX TypOGuHax AUCKKW
Bcerga MoOryT O6biTb MOKPbITbl CMOEM CaXW W OKaNMHbl, a Mo3ToMy 34ecb Hajo XAaTb

60/1bLLINX BE/IMHMMH NSt M.

8 3ak. 3435.— B. B. YBapos. 113



HOTO eveeeene. MH cTpywn, o603Haumm 4depes OB Takum o6pasom O Kr/cexl
raun n lll) He imaetr OB Kr/ceK M OTHOLIEHUe
o+03

MM 0603HAYMM KO3I(MULMEHTOM X 3TOT KOI(PULMEHT BbipakaeT OTHOLIO!
HMe 06LEero KoJjinyecTBa rasa, MOCTynalLlLero Ha sionaTknu Typ6UHBI,
K KO/NMYeCTBY rasa, BbIXoAsillemMy W3 consa.

CKOpOCTb UCTEYEeHWUs rasa M3 comjla CM a CKOpOCTb MoAcacbiBaHWU
rasa paBHa Hy/; onpefesiMM CKOPOCTb TeUYeHUs CMEecU W3 ypaBHEHUS
paBeHCTBA KO/IMYECTB ABUXKEHUS.

MMeeM TaKoe COOTHOLUEHWUE:

Ocx= (04-0,) cy,
roe ¢IX 6ypet npeactaBnAaATb cpefn-
HIOI0 CKOpPOCTb CMecu Mpu BXOoAe Ha
nonatky. CTpys nonagaeT Ha fnonart-
KU 13 conna c obuwier cCKopocTbi C,,
OTcioga nonyvaetcs:

C.
N

Takum o6pa3om npu BX0Ae Ha 10
naTtky Mbl WMEeM CKOpOCTb ca, u
paboTy, KOTOPYK Mbl MOAYyYUM OT
1 Kr npoTeKwero rasa nNpum CKOPO-
ctn cIX Haigem wn3 dopmynbl  (116):

1n= (cn co3*! 4- X co3 ) =
(o]
co3]
-4' cIX co3»! — wu).
- 14-4 cos ( )

3Ty paboTy Mbl noayuunu 6Gbl 0T 1 Kr MPOTEKLUEro

TNU4YecKn ero nporekaet 04 ~*/1-
Ecnu npumem, uto 0 = 1, To X 6yaeT YMC/AEHHO paBeH KOJINYECTBY

rasa, p,eVICTBVITEI'IbHO npoTeKwemy; T. €. MNoJ/iIHaA pa60Ta

AN~ N

roe 1 U— 310 pa6oTa, OTHeceHHasi K 1 Kr rasa, NMpPOTEKLUero co CKopo-
CThio K1}, K. N. 4. HAa OKPYXHOCTU Kosieca MNpPeACTaBUTCA TaKUM OTHO

rasa, Ho dak-

LHeHnem:

bc)( _

noactaenas 3HayeHue bULB 3Ty cdopmyny, Nonyvyaem TaKoe BblpaXKeHue
co3 p2

(c, cozal— a)a X
CO3pr

BHocuM X BO BTOpPYH CKOGKY M OJHOBPEMEHHO AefiMM Ha C,:

272(14 cos B2 a
7 ~ co3

( P o3 (133)
dopmynia ata faeT BblpaxXeHue K. M. [. Ha OKPY>XHOCTWU Kosieca C yde-
Tom X Kak BUAWM, OHa OT/Nn4YaeTcs OT 006bI4HOW opmynbl [opmyna

(120)] Ha OKPY>XHOCTU KONleca TO/IbKO TeM, 4YTO B CKOOKe y — MMeem

cl
COMHOXUTeNMb X

Ons Toro 4to6bl BbIACHUTb, HACKO/IbLKO X BAMSeT Ha K. M. f., yMHO-
XXMM MpaByl M /IeBY0 4acTW MNOC/AeAHEero YypaBHEHUs Ha X a Ha npo-

17 frmi
n3BegeHne X — MOCMOTPUM KaK Ha HEKOTOpoe HoBoe — ~ . B 3Tom
1
cnyyae copmyna \ npumMeT HopMasbHbIA BUA:
Yicogg— v N m1
1 ]/ .<4]

JT1a (hopmyna paeT W3BECTHOE HaM Y>XXe BblpakeHue Ans K. n. g. U3
Hee MOXHO O06GblYHbIM MOPSAAKOM HaliTM onNTMMasibHOe OTHOWeHueN—"

onTUManbHoe 3HauyeHve .
dakTnyeckuii K. n. 4. 6yaeT MeHblUe WU HMXE K. M. 4. 4, TaK Kak

n, cnepoBatesibHO,

X X

N3 cdopmynbl (116) cnepgyeT, 4TO MakcMMasibHoe 3HayeHue -k 6yaem
UMeTb npu
_co3a, _

a cnepoBaTesibHO, AEWCTBUTENIbHOE — , KOTOPOMY COOTBETCTBYET MaKCu-
MyM K. M. 4., 6yaeT paBHATbCSA

n co3 a
2X

T. €. onTunmMasibHoe 3HayYeHne — B 3TOM C/Qiy4Yae CTaHOBUTCA MEHbLUE.
I~

Ha ¢wur. 66 nokasaHbl KpuBble, MNOAYYEHHble C y4yeToM BAUAHUA X
CnepoBaTesibHO, 4emM 60/blie X TeM MeHblUe AOCTMIXKUMbIA K. M. 4.,
M KpUBble T]bIpacmnoioXXKeHbl BHYTPU OCHOBHOW napabonbl, nosy4yaruieincs
npn nopcyete 6e3 nopcoca. M3 npuBefeHHbIX (OPMYa N U3 KPUBbIX
Ha ur. 66 BUAHO, YTO MO BO3MOXHOCTU HaA0 CTPEMUTLCA K MEHb-
wemMmy 3HadyeHu X 4Tob6bl MMEeTb MeHbLUEe NOACOCAHHOI0o rasa. ficHo n 6e3
BCAKUX (OpMYyN, 4YTO K. M. 4. OOJ/IKEeH CHWU3UTbCA, BCAeACTBME TOro 4To
raszosas cTpys Bbl6pacbiBaeT MOACOCAHHbIA MepPTBbI/i ras, He UMEBLUIUNA
{ckopocTK, ¢ HEKOTOPOMN KOHEYHOM CKOPOCTbK, Ha 4YTO TpaTUTCA W3-

1 Cm. 5loclola, 0le Oartp{-uncl aaslurblnen, 1922, 5. 188.
il



BecTHasA 3Heprusa. Ho 3a30pbl 0, U 82 MO KOHCTPYKTUBHbLIM N MOHTaX-

HbIM CcoO6pa>keHUAM He MOryT 6bITb cAeslaHbl MeHblue onpefeneHHbIX

MWHUMaNbHbIX BeIMYMH. B napoTyp6uMHHOI nNpakTukKe 3TU 3a30pbl CO-
ctaBnawT 1,5-4-2 MM (nHorpa
faXKe MeHblLue).

Boob6uwie ctapalTcs He 3/10-
ynoTpebnATb YMeHbLIeHNEM
3TUX 3a30p0B A/ TOro, 4To-
6bl nsbexatb nonagaHus
CTpyn ras3a B 6OaHgax wm
B MNPOMEXYTOYHOe Teno Jio-
naTku.

Uem MeHblUe BbiCOTa CO-
nia I tem 6onblee BAUA-
Hue 6ypaeT uMeTb 3as3op; ¢
YMeHbLUEHUEM [ANNHBLI flonart-
KU K. M. 4. NOHWXaeTcsa, TakK
KakK, YeM MeHblle AJSINHa J0-
natkM, TemM 60NblWY OTHO-
CUTENbHYIO BE/INYUHY WMeeT
3a3op. C yMeHblUEHUEM Bbl-
coTbl conna 11 Mbl nony4yum
6onbliee 3HavYeHWe KOIhU-
umeHta X 3a cyeT 60/bLIErO
OTHOCUTEJILHO Mojcoca.

Yem 6onbwe napuwvans-

HOCTb, TeM 6onble Ayra

CTPyM U1 ee nepumeTp, 4em

6onblwe nepumeTp  CTpyw,

TeM 60nblle noacacbiBaeT

OHa rasa, U 4Yem Ky4dHee CTpysA (MeHblle MepummeTp), TeM OHa MeHbLlle
MOXeT 3axBaTUTb rasa.

N3 aToro cnepyet, 4To A8 OOCTUKEHUA X paBHOro efuHULe, He-
06X04MMO CTPEMUTLCA K
BbICOKMM conaam.

Bce onbITbl HAf TPeHUEM
Avucka o nap win ras no-
Ha3blBalOT 3aBUCMMOCTb Be-
NNYNHBLL  TpeHuUA OoT nap-
uuasnbHoCcTn e.

MapunanbHOCTbL BbI3bl- "
BaeT fABNleHME TaK Hasbl-
BAeMoOl BEHTUNALMN N KOH-
ueBblX norepb. °

Ha dwur. 67 cxemaTtu-
YyeCKM nMnokasaHa sionartoy-

Hasa 4yacTb 04HOCTYyNneH4YaTol napumanbHoO Typ6uHbL. [MapumanbHOCTh Xa
pakTepusyetcsa oTpe3kom (hakTmueckn gyroii) AB. W3 ¢urypsl BUgHo,
4YTO, YeM MeHblle N0 abCo/THON BenMYMHe 0Tpe3okK AB, Tem 6onblie
B/INAAHME TakK Ha3blBaeMbIX ,KOHLLeBbIX MoTepbl, T. e. moTepb OT Henpa
BUILHOTO BX04a CTpywW rasa Ha nonatku (1, 2,3, 4). OeicTBUTENbHO, YacT!

donr- 67-

CTpyM y TOYKM A He nonajeT Ha MepByw W BTOPYH JsonaTtku, Mony-
'.aeTca ,yAapHbiii BxoAa". OKono Toukm B HenmonHoe 3anosiHEHWE rasom
npocTpaHcTBa Mexay ssonatkamu 3 U 4, a cnepoBaTesibHO, AO0MOAHWU-
TeNlbHbI MNOACOC rasa— BEHTUNAUMA. Takmm 06pa3oM MApU YMeHbLUEeHUN
oTpe3dka AB noTepu mexay nonatrkamu OTHOCUTESIbHO YBe/IMYMBAIOTCH,
HO 3aTO yMmeHblUeHMe oTpe3ka AB co0TBeTCTBYeT YBeJ/INYEHUIO BbICOT
conna 1Ir yto cnepgyet u3 opMyJsibl pacxoja, BbIBEAEHHOW paHblue,

L0 _peP 3warcm

5

M3 KOTOPOW BWUAHO, 4YTO npu noctoaHHoM O BenmuumHa e IX go/mkHa
ABNATBCA BE/INYMHOMA NOCTOSAHHOW, cnefoBaTefnlbHO, 4yeM 6onbwe®, Tem
MeHbLe /(.
Kak BenuuuHa /, Tak W I BAMAKT Ha TpeHWe gucka o ras [popmybl
(128) un (132)], npuyeMm C YyMeHblLleHWeM B BTOpOe cJlaraemoe 3TUX
opmyn ysenmumeaeTcsa M 3a cyeT (1l—B) M 3a cuet / 28. Ho
yMmeHbleHne r yBenuumsaeT Ul a cnepoBaTenbHO, YMeHbllaeT BpeaHOe
BNMSAHME 3a30p0oB 0 (hur. 65); yMeHblleHMe e AO0/IKHO TMoBJfieyYb 3a COo-
60li ymeHblleHue KoaumumeHTa X B dopmyne (133).

YMeHbleHNe BHYTPEHHEro OTHOCUTE/IbHOrO K. M. 4. T|, cpaBHUTENbHO
C TM BbI3blBaeTCcA MO CYLWecTBY [ABYMSA MpuyMHamu: TpeHuem pgucka blir
[bopmynbl (128) u (132)] »n nogcocoMm rasa 4yepe3 3a3op o (cur. 65,
opmyna 133).

dopMyna ANs BHYTPEHHEro K. Mn. 4. AJis Halero cay4vass HanuweTcs
Tak:

<134>
1+ Y

OO0J/1>KEH UMMEeTb MaKCunMmasZibHOe 3HadeHune and HeKOTOpOVI BbICOThbI

conna 1Y Tak Kak IX (COOTBETCTBEHHO €) BAUAET MNPOTUBOMOJIOXKHO Ha
notepy oT TpeHusMu Ha nogcoc (X). Uem 6onbwe M 1tem 6onblue/V,.,
Ho Bbiwe TIX [hopmyna (133)], Tak Kak yMeHbllaeTcd X OnTumanbHas

ANVHa flonaTKu nofay4daeTcs AudepeHLMpoBaHMeM ypaBHeHus (134) no
LNTMHEe NonaTKu.

Ona Toro uTtobbl 3TO AMGEpPEeHLMpPoOBaHUE MOXHO 6bIJI0 OCYLLecT-
BWTb, HEOGXOAMMO BbISBUTb 3aBUCMMOCTb A/IMHLI IONATKW U KO3(ULU-
eHTa X 0T KO/IM4YecTBa MOACOCAHHOTO M OCHOBHOTO rasa. [pu6nanxeHHo
MOXXHO MPWHSTbH, UYTO 4Uepe3 MOrOHHbLIA MUANMMETP 3asopa nofcachl-
BaeTcs B 4Ba pas3a MeHblUe rasa, YeM MpOXoAUT 4Yepe3 OCHOBHOE ce-
YyeHWe conna, T. €. COOTHOWEHMe GyAeT creayloLlee:

OB _0 _
28, 2/, =

Tak Kak 3a30poB fABa, U Mnojiarasi, UT0O OHW MPUMEPHO OAWMHAKOBLI, MO-
nyynm



roe KOS(*)I/IU'I/IeHT YUYnUTbiBA€T BO3MOXXHOE€ OTCTynJ/ieHMe OT NPUHA-

TOro nonoXXeHwmA; noactaBAA BblpaXXeHue 08 B BblpaXkeHue Ana X
nonydymm

1 ] hlPa
(@] I

3 paHHoOM cny4yae X ecTb (YHKUMA A/IMHBLI nonaTtku, cumtas 8L no-
CTOAHHOW (5 NMPUHMMaeM paBHOW efuHULE).

MoactaBnas 3HavyeHue X n 3HayeHne NI B dopmyny (134), Mbl no-
nyyum TX B PYHKUMWU OT ASIMHBLI SIONAaTKW, NPUYeM 3TOT BUA DYHKLUUK
3aBUCUT OT MPUHATOrO 3akoHa nogcoca.

OnTuManbHyl ANNHY ONA LAHHOT0 — MOXXHO HamTu, npmnpaesHmnBeas

c1
N\
HY/l0 NPOM3BOAHYW -TY; B pe3ynbTaTe MnojslydyaeTcsa ypaBHeHue 2,5-ro

nopsaka. [MoaToMy uenecoo6pa3Heli HeNocpeACTBEHHO rpaduueckn
NoCTPOUTb 3TY PYHKUMOHA/IbHY 3aBUCUMOCTb, YTO 3HAUYUTENLHO YMpo-
uaeTcsi NMPUMeHEHUEM HOMOrpamMmbl ur. 62.

Mpy nNoNb30BaHMM HOMOrpaMMOi BMeCcTO — Hafo 6paTb MNpPou3-
c\

n
BefeHne — e X MW B pe3ysibTate MNONYUYUTCA Takxe npomnseeneHne

ci
Xe?x 0TKyha fenieHueM Ha X nosaydyaem

Hanpuwmep, — = 0,3; X=11; al= 20°, ~ = [& o= 0,96. Modwur. 63
Cc1
Haxoaumm = 86,2°/0 (ana — = 0,33); no ¢ur. 62 Haxoaum Xe=Tx= 0,69,
c\
cnepgoBaTenbHO,
0,69 "
\ = -~l-==62'7 ,0-

BennunHa X= 1,1 npu 8= 2 MM CO00TBeTCTBYeT A/nHe IX= 20 MM,
cnepgoBaTtenbHoO, ANuHa nonatky 24 = /x— 28. Nmea gmnameTtp B, pac-
xon O, ckopocTb”, no copmyne (123) onpegensdem mnpousBegeHue

O =V -
M\— =, U—mreree .

YpaenbHblii 06beM HaxoAuM K3 npeaenoB pa6oyero mnpouecca Typ-

6UHbLI. OnpegensieMm e U no ¢gopmyse (128) mam (132) Haxogum noTepto
MOLWHOCTW Ha TpeHWe gucka:

= [1,46 + 0,83 (1-3) A/1§ (" 0-)%.

wKr\Mb— y/ZenbHbI/ Bec rasa B kopnyce koneca;/ = 2,4 cM. Haiiga /1,.,
no cgopmyne (134) Haxogum M T. 0. AHaINTUYECKME MNOACYETbI
Tak>Xe rokasblBalOT O0YEeHb XOopolee coBMajeHWe C TeEMW MNpaKTuye-
CKMUMW BefIMYMHamMmn, KOTopble NPUHATLI B NapoBom TypbocTpoeHuun. O6-
Wnii xapakTep npoTekaHusa Kpueoh T0= P (/™ BugeH Ha cur. 68.
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o) J1abupUHTHbIE yN-

HOTHeHMA. W .B napo-
BbIX U B Tra3oBbIX Typ-
6uHax 60/bWY PpoSib
KrpalwT TakK Ha3blBae-
Mble NabUpUHTHbIE YN-
NoTHeHWs, ycTpauBae-
Mble B Tex mecTax, rge
Lp/MKHbI  6bITb  Kakue-
nnéo npoxoAbl MAMN Npu-
cnocobneHna gnasa ypas-
HOBeLIMBaHUA. Cxema
4YTOro ycTpoiicTtea npea-
cTaBsieHa Ha ¢wur. 69.

B npocTtpaHcTBe A
MMeeTCcA BbICOKOe [aB-
NeHve rasa, B NpocTpaH-
ctBe B — atmocgepHoe
paBneHne. Ban BbIXO-
anmt 13 Kopnyca, 7
AN Toro 4Tto6bl 6blia
MeHblle yTeuyka rasa u3
npoctpaHcTea A B npo-
cTpaHcTBo B, cTaBATcsa
NabVpuHTHbIE YMJIOTHe-

Q7

HuA. Co3paBas nocneno-~.~Ng;

HaTeNbHbIA pAg  ManblX
MPOX0AHbIX ceveHum
1-2-3-4, nonyyaem B HUX
MOBbILWEHHY CKOPOCTb,
C KOTOpOW ras nonagaet
B nNpocTpaHcTBa 0, 3 7,
rae aTa CKoOpocTb MOYTH
TepsieTcs.

Takum o6pa3om, 3a-
CTaB/iAA ra3 nonepemMeH-
HO MoBbIWAaTb W TepsATb
CKOpPOCTb, 3TUM CcaMbIM
co3gaem 6onbWwoe CO-
npoTuUB/IEHNE ANs Npo-
Toka rasa. Onpepgenum
pacxon rasa uepes na-
6UpUHT, Korpga 3ajaH
pasmep 3a30p0B, 4MUC/0
60po3aokK nabupuHTa,
COCTOsiHME rasa B Mpo-
cTpaHcTBe A u paBre-
HVe rasa B MpocTpaH-
cTBe B.

MpnbnnxeHHas Teo-
H)ua aToro Bonpoca pas-

naHa?"

*

SF1bD0xH $15w p a2 0041
n*3000%LWU,. «,*/r ; 8§ a5Taal*370'c.
dur. 68.
Oxnediqr, By

Kopnyc TypbuHbl

dur.

69.
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pa6otaHa npod. CTtopona * KpuBasg mM3MeHeHUSA [aBneHUs N0 3a3opam
HoKasaHa Ha dwur. 70.

MycTb pasneHue /70 COOTBETCTBYET AaB/IeHUKO B MpocTpaHcTBe A.

Mpun npoxoge rasa 4epe3 TMepBbi 3a30p noslydyaeTcd HapacTa-
HWE CKOPOCTM M OAHOBPEMEHHO nNajeHue paBneHus. OT 3asopa 1 go
3a3o0pa 2 MOXXHO cuYuTaTb, UYTO AaB/lIeHME MOYTU He MEHsIeTcs, a Ha 3a-
30pe MMEeM HeKOTopoe MnajeHue AaBfieHUSA, 0T 3a30pa—ONATb y4yacToK
MOCTOSSHHOTO AaBfieHUs, 3aTeM— OMATb MajeHue JaBfieHUs u T. 4.

B KoHUe nocnegHero nabmpuHTa Mbl 6ygem MMeTb HEKOTOpoe gaB-
NleHWe pp COOTBETCTBYHLULee JAaBfieHUW B NpocTpaHcTBe B. PaccwmoT-
pYM KaKOW-HMGYyAb MPOMEXYTOUHbIA NabUPUHT M 0603HAUYMM f[aBrieHUe
nepes nabupumHTOoM (3a30poM) 4epels p, a AaB/eHUe 3a 3TUM abUPUH-
TOM 4epe3 p', T. e. Mbl byaem umeTb nepenajg gasneHuma/?— p'. Mpea-

nonarasi, 4T0 nNepenaj fAaB/ieHWA p[ocTa
TOYHO HEBENIMK, Mbl MOXEM MoACHMTaATb
CKOpOCTb MNpoToKa u4epe3 3aszop [lo npwu-
6/1M>KEHHON chopMyne Topuyenn:

2"

=y 2”(p —p). (130)
rlpOLl,eCC N3MEHEHUA OaBNEHNA N YyOeE b~
HOro obbema B npoTo4yKax }'Ia6l/IpI/IHTa
MO>XHO TMPUHATbL N0 3aKOHY Apoccesninpo-
BaHNA, TaK Kak I'IpOTeKaIOLLI,I/II7I ra3 He coO-
BepLwiaeT HMKaKOVI pa60TbI.
Cne,qosaTeano, npn NOCTOAHCTBE Te-
nnocofep>XaHnda, 4To XapaKTepusyeT Mnpo-
Lecc MATUA, Mbl MMeeM Ccliegytlolliee pasBeH-
CTBO.:

dur. 70. A‘-}I('—=~ Ep -V —conasl,

T. €. JINHNA ApocCe/InpoBaHNA XapaKTepunus3yeTcsa paBEeHCTBOM

py = con3!= T. (136)
Konnuyectso rasa, nNpoTeKllee 4Yepe3 paccMmaTpmBaemMoe CceyeHue
(3asopa),
0,= “ . (137)
MopcTtaBnAga 3HayeHUMe CKOPOCTU KM3 ypaBHeHUA (135), nonyyaem
0, P—Pp (138)

onpeaensieM oTctoga pasHocTb (pPp— p'):
. (on* v
P \~T) 27"
1510(lola, Oawp{- unc! Oaslurbren, 3ecb3le Aulae, 5. 155.
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wn, 3ameHdaa V u3 ypaBHeHus (136), nony4daem

p-r"={T Y w - )
O603HayMm 06wy AANHY NabUPUHTHOFO YMN/IOTHEHUA 4Yepe3 X W
pa3mep oAHOro siabmpuHta 4Yepe3 AX. Tak Kakp —p'— — Ap, To ypaB-
HeHne (139) MOXHO 3anucaTb Tak:
B - 4H v T-2NT- " 40>

Mpod. CTopona p[ennut 3T0 ypaBHeHUe
KaKk MOCTOAHHYI Be/INYUHY,
aywouwmm obpasom:

Ha Ax, paccmaTtpusasa AX
n paBeHcTBO (140) nepenucbiBaeT cre-

T -
1 Ax \N/ 1 2~0*

A o o
ﬁp €CTb TaHreHc yrina HakKJ/loHa CeKyuWwen K KpuBom MN3IMEHEHUNA faBlie-
) X

mAa, T. e. I'IpI/I6I'IVI3I/ITe]'IbHO

Ap__ip
Ax  JIx'
Moatomy
mp a / O, \-rn
~pTx-g P TAea= [T)I é -

MonyyeHHOe ypaBHEHWE MOXHO
MEHHbIE:

MpoVHTErpupoBaTh, pasjes B nepe-

P\ X1 9 9
¢ PO R

, a X 1— x0
p/ip= "1 [-.ax, vim —y — = «

(141)
Po

V, — x0— pgnvHa Bcero NabUPUHTHOrO YNJ0THeHWUs; AX— war na-

6VupuHTa; cnefoBaTesibHO, 4YUC/0 NabUpPUHTOB
*1— *0
i e
BHocs 3To 3HaudeHue u4ucna nabupuHToB B (hopmyny (141) n BcTaB-
NaAn 3HavyeHMe a, rnosyvyaemM TaKoe BblpaXKeHUe:

12— "2 ‘rv'o T

MU okoH4yaTenbHo onpepensiem 0% 3ameHsis T = pOv0 T. e. pacxof rasa
yepe3 abUPUHTHOE YMNJIOTHEHME!

UeMm 6onblue 2, TeM MEeHbLle pacxoj NpU OAHOM WU TOM e nepe-
nage fgasneHus. dopmyna, noslydeHHass yKa3aHHbIM MYTEM, OYeHb XO-
poLlo corjslacoBbiBaeTcs C (PAKTUUYECKMMU 3aMepaMu, MPOM3BeAeHHbIMU



3 pas/INYHbIX NTAOUPUHTHBLIX YMIOTHEHUAX. Popmyny (142) MOXHO nony-
YNTb Apyrum cnocob6om (cnoco6 aBTopa)— 6€3 MCKYCCTBEHHOr0 mnpuema,
Kakoii ynotpe6nset npog. Ctogona (AX SABMSieTCS Yy HEro M MocTOsH-
HOW M NepeMeHHOW O0AHOBPeMeHHO), TeM 60siee, UTO 3TOT BbIBOA O6bLIYHO
Bbl3blBaeT 3aTpyAHeHUs Yy CcTyaeHToB. B ypaBHeHunm (138) yaenbHbIiA
o6'eM V [O/KEH OTHOCUTbLCA K CpeAgHeMy [JaBfIeHWI0 T. e. K faslie-
HUI0, paBHOMY Fat P , ane,qOBaTeano, n3 paseHcTBa (136)

2-T

MopacTtaBnAda 3TO0 3HayeHue yaesnbHOro o6'ema B paBeHcTBO (138), nony-
4ynM nocne HeboMbLWINMX MpeobpasoBaHUi

= (P+P)(P-P)= " (p*-py (139)

aona gopmynbl (139) Takmx NoAcTaHOBOK He Tpeb6oBasiocb, TakK KaK 3aTem
nepesoAuNM K Iip, Haw >e BbIBOS 06XxoaMTcsA 6e3 AUdepeHLManos.
BbipakeHne ab6bCcoNOTHO TOYHO, €CAM  CcUUTaTb TOUYHbIMU  (QOPMY/ibI
(135) n (136). N3 (139a) cnepnyet

(140a)

aonsa nwb6oro nabupuHTa, rae p — AaBneHue nepen Kakum-nub6o nabu-
pUHTOM W” p'— gaBneHWe 3a 3TUM JlabupuHToM. [laBrieHUe nepep
nepebiM nabupuHToM-—p0, faBneHne 3a NepBbiM (OHO >Xe — JaBJ/ieHue
nepeg BTOpbIM)—pX (3HA4YOK ,,ApUM“ [AA OTINUUA OT KOHEYHOro ga-
B/IEHUSA p~— pe, TA4e pr— faBfeHue 3a nocnegHum nabupuHTom, a r —
yncno nabupuHTOB), AaB/leHVWE 3a BTOPbIM— P2>3a TPETbUM— PbU T. 4.
no pr=pr. Muuem dopmyny (140a) nocnegoBaTesibHO AN MNepBOro,
BTOPOro u T. A. NabOPUHTOB:

Po2 - N1 '2= 2«,
P(~—Pr —2a,
Pr —Pv» = 2a,

Takux paBeHCTB 6yaeT I, cCK/ajbiBaeM WX WU MOMy4YaeM:
P<?—P?= A2—Px =2 -r-a.

Onpepensiem oTcioga 2a, noactasnsem B ¢opmyny (140a) uv no-
nyyaem wunckomyto dopmyny ana OR

B MOJIHOM COOTBETCTBMWU C BbIBOAOM npod. Ctopona. B cdopmyny (138)
He BBeAeH KO3(hMUMEHT pacxofa, 06'sicHAeTcss 3TO TeMm, 4TO B AeNCTBU-
TENBHOCTU CKOPOCTb He 6yaeT TepATbCSA MOMIHOCTbIO B BbITOUYKE nabu-
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pHUTa, a noaToMmy ra3 6yfgeT MNoAXOAUTb K 3a30py C HEKOTOPOWM CKO-
pocTblo, 3a CYeT Yero pacxof rasa QAo/pKeH Bo3pacTu. OnyuweHue
4yO'hnuiieHTa pacxoga WU KOMMOEHCUPYeT rMpeyMeHbLeHHOe 3HauveHue
0 dopmynbl (138).

PesynbTaTbl, nogcymtaHHble o cdopmyne (142), 6onee wunm mMeHee
*NIN3KO cornacylTcs ¢ AaHHbIMW ONbITOB B TOM C/iyyae, ecnv nepenag
/nnneHna B paccMmaTpuMBaemMoM NabUPUHTE MEHbLUE KPUTUUYECKOrOo rnepe-
naga. Ecnn e nepenaj faBneHUs Bblle KPUTUYECKOro, To dopmyna
1 >mKkHa HOCUTb APYroi xapakTep, TakK Kak B Hee BOWAYT nonpaBKu Ans
yyeTa sB/ieHMSA 60MbWINX MepenajoB B HEKOTOPbIX FpebHAX nabupuHTa.

Heo6x04MMO BbISCHUTbL BO3MOXHOCTb MOSAB/IEHUSA KPUTUYECKOW CKO-
pocTu, ocob6eHHO B nocsaefHeM NabUpUHTE, NpU YCNOBUU paBeHCTBa
NPOXOA4HbIX ceyeHUn nabmpuHTa. CKOpoCcTb B Nt0b6oM nabupuHTe Bbipa-
>KaeTcA M3 ypaBHeHMUS pacxoja W3BeCcTHOW (opmynoii:

o,V

r C~ ~T"

Tak KakK yAenbHblii 06beM HernpepbiBHO Bo3pacTaeT OT rpelHs
K rpeGHI0, TO MaKcMMasibHblA yAenbHbli 06beM 6yAeT COOTBETCTBO-
BaTb nocnefHemy rpe6H nabupuHTa, M MakKcuMasbHasi CKOpOCTb MO-
YKET MNONyuuThbCs TONIbKO B MocnefHem na6bupuHTe. OTcloga cnegyer,
UTO BbIWENPUBEAEHHbIE PaCCYXAEHUs CcrpasBef/iMBbl 411 BCeX NabUpPUH-
TOB KpOMe Moc/efHero, MOTOMY 4T0 Tam 6yayT nepenajbl MeHbLUe
Kputnyeckux. MpuUHSAB 3TO MOMIOXKEHUE, ONpeAenIMM pPacxof U faBJieHue.

O603HauMM [paBfieHWe B MnpepnociegHeM NabuUpuUHTE 4Yepe3 PX U cKa-

>XeM, 4TO _Pfl €CTb KPUTNYECKOE OTHOLWEHWNe /J,aBI'IeHI/IIX E\—X-I'. Y—'io

Px Px
TaK KaK pacxof 4epe3 KaXAblli NabupUHT oAMH 1 TOT Xe, To 08 MoXHO

onpeaesinTb HENnocpeacTBEHHO W3 nocsefHero JsabupuHTa MNo cnepyto-
weri bopmyne [hopmyna (87)]:

0.= b/
/ mK -

BmecTto yx Mbl MOXeM MoACTaBUTb —— M3 ypaBHEHMA [pPOCCENUpPO-
Px

BaHUA:

Yy T ° (143

C apyroin cTopoHbl, 3ToT pacxog 08 moxHO onpegenntb no dop-
myne (142), noagctaBuB BMecTo ob6uiero 4yucna nabUpUHTOB

(*— 1) n Bmecto (Po— PN~ (P6— PYY-
©. 2—1)poB0"

NpupaBHsB MpaBble 4sieHbl, cokpauias Ha / u T = p0b0, nmeem

T
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OTciofa HenocpeAcTBEHHO Mbl MOXeM HalitTu uckomoe/”~. Bo3Bogum
B KBajpaT M mnosiyyaem

2 8(pl ~ p%

oTKyga

éPo 8P\

n (x » + 2 8 1) (r -n <144>

Havga pX, Mbl MOXeMm, noactaBnisad ero B dopmyny (143), onpepge-
NNTb pacxopg

0,=n ]/ [~(r_ 1)+WXN,0 V (r + 1,5)~ (145)

ecnm nonoXutb X2 un .§e=9,81 10.
Korga nepenag o4yeHb 60NbLIOA WU MOXHO MpeHebpeyb 3HAYEHUEM
P\ no cpaBHeHUO ¢ p\, TO NoAy4Yum un3 gqopmynbl (142)

MonyuyeHHaa dopmyna (146) HanomuHaeT Qopmyny (145), ecnu B no-
cnepHel npeHebpeyb craraembiM 1,5, T. e. BMecTo 1,5 B34Tb NpPoOCTO T.
N3 BbiBOga criegyeT, 4To ¢opmynoi (146) HY>XHO Mo/b30BaThbCH,

Korga — <n;or. Cumtasa npubnusmtenbHo x,1= 0,53 — 0,54, Moxem
HanucaTtb [uU3 dopmynbl (144)]

=N 8P%

X

oTKyja onpegensem TO AaB/flieHMe PWU NpyM KOTOPOM chaegyeT M0/b30-
BaTbCcA opmynoii (145):

(M7)
V2+1,5

B hopmyne (147) cpenaHbl Te >e [AONYyLLeHWUSA, KakK U B gop
Ecnn px 6yget 6onblwe, 4yem npaBasd 4vacTb paBeHcTBa (147), TO HYXXHO
nosb3oBaTtbca opmynoin (142).

B rasoBbix Typ6uHax B 60/bWINHCTBE Cc/iydyaeB MNPUMEHSeTCA O0X-
naxgaemoe nabWpuHTHOe YM/0THeHMe. B Takom cnydae w3MeHeHue
COCTOAHMUSA Tras3a He 6yaeT npoTekaTb C MOCTOAHHbLIM TensjocogepxXa-
HMEeM, U BMecTOo paBeHcTBa (136) Hafo NPUMEHWUTb MOJINTPOMUYECKYIO
3aBUCUMOCTb

pV"= con3!= T. (148)

Jenas aHanornyHole npeobpasoBaHuA, Kakue fJenannucb [ANS BblBOAA
opmynbl (142), nonyyum
M+ 1

o -/V 2%n - Po \ (P*) n (149)
* r(m+1) b0 { po/
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npu n= 1 cdopmyna (149) nepexogut B dopmyny (142). Ana n> 1,
YTO COOTBETCTBYET OX/IaXAEHWI BO BPeEMS pacClIMPEHUs, Hanuwem
M HOLlEHWe

roe Ox B3ATO M3 opmynbl (142). Mpu n> 1 3T0 OTHOWeEHWe 6onble
eAuVHNUbI, T. e. pacxof rasa yepe3 oxaaxpgaemblii nabupuHT 60MblLue,
YeM yepe3 HeoXJiaXKAaeMbli.

e) BnusaHne kKoahuumeHTa N Ha K. M. 4. YA Bbilwe Mbl ycTaHOBUN

3aBUCUMOCTb K. M. 4. Ha OKPYXHOCTMU OAHOCTYMNEeH4YaToro KoJsieca ‘—ill/l oT

OTHOWEHNA — B BuUAe ﬂapaﬁOﬂMHECKOVI KpVIBOI7I, npnyem MakKCMMym
C1

K. N. 4. nony4dyaetca npm— , paBHOM npumepHo 0,5 (dwur. 41).
c\
OT0 06CTOATENbCTBO ABMAETCA O4HVMM W3 Hanbosniee CyLW,eCTBEHHbIX

B TEOPMM rasoBbIX Typ6bWH MoTOMYy, 4TO ANA nony4vyeHusa (~|)reex npuxo-
antca paboTaTe C 60/1bWIMM OTHOLIEHWEM OKPY>XHOW CKOPOCTU K CKO-
pocTnM rasa, a TaKk KakK CKOpoOCTb rasa c, B ra3oBoil TypbuHe pgocturaet
nopsagka 1100 — 1120 m/cek, TO, €CTeCTBEHHO, 4YT0Obl MONYYUTb BbICO-
KOe 3HauyeHue K. M. . Ha OKPYXXHOCTW Koseca, npuwnocb 6bl paboTaTb
C 60NbWMMN OKPYXHbIMU CcKopocTaMKU. Ho Takasa ckopocTb (550 —
600 M/CeK) MO0 YMUCTO KOHCTPYKTUBHBLIM COOBpa>keHWsiM, Wn3-3a MNPOYHO-
CTU maTepuanos, MNoYTU HegocTwkuma. OJHUM W3 BbIXOL0B W3 3TOrO
MOMTOXKEHUA SABWUJCA, KaK Mbl YXXe YCTaHOBWU/IM, Mepexof K Kosecy Kep-
Tuca (cur. 44).



B atom cnyuae MaKCUMasibHbIN K. M. AO. Ha OKPY>XHOCTU KoJsieca nony

yaeTcsa ANst OTHOoWweHun--- =0,25— 0.351 Ho makcumasnbHoe 3HaveHY

Tu ANA ABYXCTyneH4yaToro Kojeca Hwke (M,)Tax, 4yem ANs OAHOCTyNewu
yaTtoro. OTO0 pasimume 06bACHAETCA TOMIbKO MOTEPAMW B sionarkax,
npn 6= 1 o6a mMaKcumasbHbIX 3HA4YeHUS CTAHOBATCH PaBHbIMU.

MN3MeHeHNs MaKCMMalnbHbIX 3HAYeHWM T)B ANA ABYX- M OA4HOCTYNewn»
yaTblX Kosiec Ansa pasHbiXx ¢ nokasaHbl Ha ¢wur. 71, n3 KOoTOponh BUAH >
CUNbHOe BAUsiHME €K Ha 4 AnA ABYXCTYyneH4YaToro KoJseca.

BepxHAA KpuBasa nokasblBaeT W3MEHEHME W), OAHOCTYMeH4yaToMm
Koneca (7],), HWKHAA — ABYXCTyrneH4yaToro koneca (T;2), npuyem nepe-

CEeYEeHMEe 3TUX KPUBbIX COOTBETCTBYET 3HAUYEHMUIO KoauuueHTa = |
T. e K N 4. o060oMx Kojiec B 3TOM cjydyae 6yAeT OAVH U TOT Xe,
HO OKpYy>XHble CKOpPOCTU, MPM KOTOPbIX AOCTMraeTcss 3TOT K.M.A.; paH
HATCS B fABa pasa (pur. 47a). HyXHO O0OTMETUTb HebnaronpusaTHbIA
XapakTep MnpoTeKaHUsi 3TUX KPUBLIX B TOM OTHOLWEHUWU, 4YTO Masioe
M3MeHeHVe B CTOPOHY YMeHbLUEHUS  pPe3K0 CKasbliBaeTCA Ha najeHuu
K. N. 4. ABYXcTyrneH4atoro kosneca Keptuca. Takum o6pa3om MoBbiLLeHWE
K. M. 4. ABYXCTyneH4YyaToro kKoseca KepTuca TpyLHO BbIMNOJIHAMO MO TOM
NMPUUYMHE, UTO HYXXHO MONYUYUTb BbICOKME 3HAUYeHUs Ko3ahuumneHTa

Ho, ¢ pgpyroi cTopoHbl, B [ABYXCTYMeHYaTOM KoOJIeCe MpU MasioM
MOBbILUEHUN ~ MoSlyyaeM CPaBHUTENbHO 6bICTPOe MoBbiWeHue (¢9,)Tal,
O71o 06CTOATENbLCTBO YKasbiBAeT Ha MYTb, MO KOTOPOMY HYXHO UTTU
AN MOBbIWEHUSA K. M. 4. TYp6MHHOro Kosneca. dTOT NyTb Hanbonee ecte
CTBEHEH B MPaKTUKEe rasoBbiX Typ6wuH. Ho ecnu 6bl Mbl MMeIN marte-
pvasn, cnocoGHbI BblAepXXMBATb BbICOKME TemmnepaTypbl, WU ecnu 6bl
Yy Hac MMeNunCb KaKue-IM6o KOHCTPYKTUBHbIE MPefsioXKeHUs 06 ox/iax
LeHUN pabouyux feTaneil Typ6WHbI, TO MOBbIWEHUS K. M. [. KOJieca u Typ-
O6VHbI B LENOM MOXHO 6bl/1I0 6bl 4OCTUTHYTb APYTUM NYyTeM, KOTOpbIi
B HacToslllee BpeMsi BOLIES B MPaKTUKY MOCTPOEHUSI MapoBbiX TYp6UH,-
nyTeM MNpPUMeEHeHUs TYpOGUHbI C MHOTMMMW CTYMNeHSSMW [AaBleHUs.

Typ6WHbI CO CTYMeHsAMU AaBieHUs

CxeMa TaKol KOHCTPYKLMW MnpeacTaBseHa Ha dwur. 72 2

MmeeTca Kamepa cropaHuma a, 3aTem nepBoe paboyee KoJieco.
N3 Kamepbl cropaHmsa a ras rnoctynaeTt Ha fionatku paboyero koneca b
B kamepe pa6ouyero koneca b mmeetca pasneHue pIr B kKamepe XKe Cro-
paHusa a— pgasBneHue PO, npuyem pgasneHwue/?, Bbille, 4YeM aTMocepHoe
pasneHune. MNMpumepHo, ecnm pO0= 8 aT, To PX MOXeT 6bITb 6— 5 aT.
Bbixoaa n3 kamepbl Kosieca b, rasbl pacwimpsawTca B MPOMEXYTOUYHOM
KaHane HanpaBsfswLwero annapaTta (KaHan C) U NocTynakwT Ha JflonaTtku
koneca < cnepywuwen cTyneHu, Npuyem faBfieHWe B Kamepe Kosieca <
y>xe 6ypet P2<P\, 3aTem fanblie yCTaHOB/EH CNeAyLUWMNA HanpaBnsto
wuin annapat u T. 4. Ha cxeme nokasaHbl TPWU CTyneHW. STUM CMNOCO-
6om pgocTturaetca TO, 4YTO npeobpas3oBaHWe TMOTEHLMANIbHOW 3HEPrun

1 B 3aBUCUMOCTK OT Yr/10B Jl0NaToK.

2 3Ty cxemy wucnonb3yetr bennyuuyo — cMm. Tpyabl MeXayHapoaHOW aHepreTuyeckoe
KOH(bepeHumnn B CTokronbme B 1933 r. Ha c¢wur. 72 He nokKasaHO oxjaxgAeHwue.
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N KNHETUYECKYID coBepllaeTca CTYNneHAMW, a WMEHHO C gaBfieHus /20
[0 faBneHUs PW Cc gaBfieHWA PX 40 AaBAeHUs P2 m T. 4., U, HaKoHeu,
[0 JaBneHWs, paBHOro atMocepHOMY, Mpuyem nepenaj faBleHUa CpPX
[0 P2 ponyckaeT CPaBHUTeE/NIbHO He3HauyuTeNbHOe MOBbILWEHWE CKOPOCTHU
rasa B COOTBETCTBYHLWMX connax. CKopocTb BXxoga cocTaBnseT He 60-
nee 500 — 600 M/ceK. DTUM caMblM onpeaensieTcs BesIMUYMHA [aBfeHUS
/', B KaMepe Koneca b. MonyuynB ckopocTb 500— 600 M/ceK, MOXXeM
InpaHTMpoBaTb MONyYeHWe BbICOKOFO K.M. 4. Ha Kosiece b npm okpyX-
Hoii ckopocTu u— 230 — 270 m/CeK.

Taknm 06pas3om MosiyvyaeTcsa LUenblil paf CTyrneHen pasfieHus, MNpu-
YeM KaXKAbli AMCK BpawaeTcs B CBOeli Kamepe C APYIMM [aB/ieHUEM.
CTyneHAMW pgaBneHWs HasblBalTCA psagbl pabounmx fonaTtok, AaBrieHue
Ha KPOMKY KOTOPbIX MepeMeHHOo, T. e.
W JaHHOM c/ydyae Kosieco b wnmeet
0[HO JaBfleHMe Ha KpoMKax, a Kojieco
(/— gpyroe u 1. . Koneco e co
CTYNEHAMM CKOPOCTU MOXXHO Xapak-
Tepu3oBaTb KakK psaabl paboumx no-
naTok, oT/MyawLlimecs Tem, 4YTO CKO-
pocTb rasa pasfnM4yHa, HO faBrieHue
Ha KpoMKax oOAWHakoBo. TeopeTu-
YECKM KOHCTPYKLUMUS CO CTYMeHAMMU
JaBneHnsa Mo3BOJIAET NOMYUYUTb 0YEHb
BbICOKWI K. N. 4. Ho manbii nepenag
OAaBNEHUI BrieyeT 3a co60M U Manblii
nepenaf Temnepatyp. [1oaTomy npu
JaHHOW  KOHCTPYKLUMW MApuUxXoauTcs
CUMNTaTbCA C BbICOKOW TemmnepaTypoi
B Kamepe nepBoro kosneca, T. e. 1160
Mbl AO/DKHbI MMETb CTOWKWIA MNpU Bbl-
COKMNX Temnepartypax maTtepuan,
NnM6o KOHCTPYKUMA poTopa [Ao/IKHa
obecneymBaTb paboTy TypbuHbLI gaxke
€ 06bl4HbIMM MaTepuanamu. TypbuHa
XonbuBapT-LWtone (¢pur. 7) cocTouT U3 ABYX CTyMNeHei: nepsas CTy-
neHo pab6boTtaeT NoO ,B3pPbIBHOMY nMpuHUUnNyll BTOpas — No NpUHUUNY
,MMOCTOAHHOI0 fAaB/fieHUAN, N BbINO/IHAETCA OHa B BUAE MHOrOCTyneH4a-
TOM KOHCTPYKuun. CMbICA Takoro pacnpegesieHus paboTbl mexXay Kop-
nycamn 3aksiyaeTcsa B TOM, 4ToObl MOBbICUTb K. M. A. 4acTu HMWU3KOIO
paBneHusa. Ho B Typb6buHe XonbuapT-lLUtosie HeT ocobbix 3aTpygHe-
HWIA O718 4acTW HW3KOro faBfieHns, NOTOMY 4YTO AaB/ieHUWe U TemnepaTtypa
nepej 3TOW YacTblo yMepeHHbl. YacTb e BbICOKOro faBfeHWUS BbINO/-
HeHa 06bIYHO OAHOAWCKOBOWA.

Be3 BCAKMX (OPMYyN MOXXHO YCTaHOBWUTb, YTO WM3MeHeHMeM pasmepa
HanpaBnsdwLWero annapara C Mbl COBEPLIEHHO TMPOM3BOSIBHO MOXEM
yCTaHOBUTbL pgaBfieHne P [JeicTBUTe/NIbHO, YeM MeHbllue Cce4vyeHue
Kofeca ¢, TeM Bbllle AaB/ieHWe PX NpM OLHOM W TOM >X€ CeYeHWUW nep-
Boro conna. lNoaTomy BCe pacyeTbl CBOAATCHA K ONpegesieHN0 NMpPOXog-
HOr0 CeYeHMA MocCAefyLWMX HanpaBnAWMUX annapatoB M B YCTAHOB-
NeHUn Tex [aBfieHWA, KOTOpble Mbl XOTMM WMMeETb B 3TUX Kamepax.
3ajaBWwncb OnpefenieHHbIM >KesaTeslbHbIM - AaBflieHNeM PX B Kamepe

dur. 72.
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Koneca b n umw MOXXHO MOACYMTATb pa3mepbl Hanpasnsiwe™
annapata . 00X0AWMble A/ TOro, 4Ttobbl COXPAHWUTb HY>XHble OHW |
NeHVsa npu Y. N0BMW, 4YTO CeKYHAHbIW pacxof rasa 3agaH. Ckopoe! |
KoTopyto M- nonydymm B KaHane cIr MoXXeM J/ierko noacymtatb um3go,]| |
Mynbl (76)

b - Yy *l=

npegnonaras npyM 3TOM, 4YTO COCTOsIHUE HaM W3BECTHO, XOTs 6bl
M3 YC/0BUI pacllMpeHuss rasa npuv MCTEUYEHUU ero U3 Kamepbl a. Yaesnb
Hblli 06bEM B KOHLle pacliMpeHWsl B MepBOM HanpasfsioUEeM annaparto
HalijeM Mo ypaBHeHUI aaunabaTsbi:

K 1
(150)

3Haa 3T fABe Be/IMYUHBI, CX N ™2 MOXHO onpefenuTb naowiagb rnone
Pe4YHOro cedyeHMA KaHa/la M3 ypaBHEHUA pacxopa:

roe P— BbixogHas nnowagb CONJIOBOr0 HanpaBislwero annapata o
(dur. 72). 3Ty naowadb Mbl yXe onpejensann paHblue AN COMNI0BOr0
annaparta Boob6uwe [hopmyna (122) wn dwur. 46]:

TC - 51M #ix

3pecb O, P n al u3BecTHbl, T. €. Mo 3TOW (hopMyJsie MOXXHO HaliTh pas-
Mepbl JlonaTKW, TakK KakK B [aHHOM cfiyyae, 3ajaBlIuCb 3HaAYeHUEM
e= 1, HaliieMm ANUVHY Ecnu npm 3ToM AnvHa nonaTky nony4vaetcst
focTaToyHasi, TO MOXHO OCTAHOBWUTbCA Ha B = 1, ecnau /r mano, To
3ajaemMcsi n vwem r. Ona crefylouwero HanpasfswLWEero annaparta
pacyeT noBTOpseTcs. MMeeTcs .HemMano MNaTeHTOB Tras30BbiX Typ6uWH
MHOFOCTYMNeHYaTol KOHCTPYKUMU. IDTa KOHCTPYKLUMS HyXAaeTcsi B crhe-
UMasibHbIX MEPONPUATUSX 4711 06eCNeUYeHUss HAAEXHOCTN paboTbl MOTOMY,
uyTo ecnu paboTaTb 6€3 BCSKOro OXJaXAeHWs, To B Kamepe MepBOro
Kosieca TemnepaTypa 6yAeT XOTsi M MeHblle, YeM B KaMepe CropaHus,
HO BCE >Xe [0CTATOYHO BbiCOKas, M nofgo6paTb MaTepuas, CMocoGHbIA
BblAep>aTb Nofo6HYy TemnepaTtypy, 6yaeT TpyaHo. C apyroil CTOpOHbI,
BecbMa TPYAHO co034aTb OXJaXAeHue, ob6ecneuymBalolee HaAEXKHOCTb
pa6oTbl MaTepuasia M He oxJlakgawliee camblii ra3. MoaTomMy 3Ty cxemy
ON51 Ta30BblX Typ6UH B HacTosiliee BpemMs TPYAHO TMPUMEHSITb HeMo-
CpeACTBEHHO, OHA MOXET SIBASTbCSA JIMLWb HEKOTOPOW COCTABHOWM 4acTbio
Typ6uHbl. [Mpu pacyeTe Typ6UH CO MHOTMMU CTYMeHSAMWU [aBJ/IEHUS
Heo6XOAMMO €elle Yy4YecTb B/IMSIHUE MOTepU 4epe3 NaGUPUHT MPOMEXKY-
TOYHOro Hanpas/isWero annapata €. a3, KoTopblli 6yAeT nMpoTekaTb
yepe3 NabUpUHT y BTYy/AKU 08 KOHEYHO, He ByAeT yyacTBoBaTh B paboTe
Ha Kosiece J1 v 6yneT npeAcTaBAsaTb noTepto. Heo6Xo4MMo Takxke
yuyecTb TpeHMe Aucka 0 ras, oxJjlaXKjeHue rasa OT CTEHOK U T. [.

1 ToyHe no nonutpone M no 7'5-guarpamme.
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FNABA NMATAA

noagcueT K.nMN.n4. B Typ6uuHaxXx € NMOCTOSAHHBbIM O6beMOM

CrorPAHNA
M rasosBbix Typb6uHax C MOCTOAHHbLIM 06bLEMOM CropaHus CKOPOCTb

VicTeyeHna n3 consia BCe BPEMSA MeHSAeTCcHd, MeHdeTca U — u a,. Kakum

C1
OMpN30M, ¢ OAHOI CTOPOHbI, ONPEeAennTb K. N. . TAKOro Kosieca u, ¢ Apy-

O CTOpPOHbLI, MOAOITM K BbLIGOPY BCeX MapaMeTpoB, 4TO06bLI MOAY4YUTH
MnKcuMasibHbIV K. M. 4.7

KoahuumeHT NonesHOro AelcTBMA Ha OKPYXXHOCTM KoJjieca ANA Typ-
numbl B3pbiBHOro Tuna (P= con3{) ¢ nepemMeHHOW CKOPOCTbIO wucCTeve-
HYS MeHblUe, 4emM AN TYpOWHbI C NOCTOAHHbLIM [aBfEHWEM CropaHus.
Mpexxge Bcero yxyguweHue K. M. 4. NpoOMCcXo4nT BCAEACTBME MEpPeMeHHO-
CrH ycnoBuii paboTbl conna, TaK KakK gaBfieHWe B Kamepe CropaHus
HernpepbiBHO nagaeT. Takum o6pas3om COMJIO, paccyMTaHHOe Ha onpe-
JeNeHHbIi nepenag gaBfeHWUA, B pacyeTHOM pexunme paboTaeT KpaTKo-
WpEMEHHO, a ocTasbHoe BpemMsa paboTaeT B YCNOBUAX HepacyeTHbIX.
M cBA3M € 3TUM KO3(hMuMeHT CcKopocTu @ 6yaeT mM3MeHATbCA (dwr.
N— 36), a cnepgoBaTeNbHO, W K. M. 4. confia B cpefHeM 6yaeT HUXe,
HeM TaKoBOW y Typ6uH c p = coms<.

MepeMeHHOCTb CKOPOCTU WCTEYEeHWUS U3 consia CX BbI30BET MepemeH-

HOCTb anKTopa — , TaK KaK OKpy>Hasd CKOPOCTb W MOCTOAHHAa.
C1
Takum 06pa30M Ha/inyo BTOpasd nNpuynMHa, KOTOpasdA MNoOB/INAET Ha

K. N. 4. Ha OKPY>XHOCTU — NepeMeHHOe OTHOWEeHWe u . W, HaKOHEL, TPETbA

npuvynHa, KoTopasi oTpuuaTesibHO BAUSET Ha K. M. ., — 3TO yAapHOCTb
BX0oJa CTPyW Ha nonaTku. [leno B TOM, 4YTO pasMepbl U KOHpUrypauus
nonatku 1 conna obecrneymBalT 6e3ygapHbIi BX04 NUllb AN onpeje-

JNIEHHbIX 3HAYeHWn W M cl( gna Jpyrux 3HayeHWii BXOA rasa Ha flonaTku
OyneT HemnpaBWU/IbHbIM.

Bo3HnKaeT BOMpPOC, KaK MoAcyuTaTb K. M. 4. 3a LUK U KakKum 06pa-
30M onpenennTb onTUMasibHble NapaMeTpbl, N0 KOTOPbIM Haao paccyun-

TbiBaTb cOMJ/a, /I0NaTku U BeCb COMJIOBOW W /i0NaToYHbI annapart Typ-
OUHBI.

Pacnonaraemas pa6oTa onpegensietca opmysioi
&
= —PP1)— (PO—PY

UTo MoHUMAaTb MOA UCNOMb30BaHHOW pa6oToin? SnemMeHTapHOe KOMU-
UeCcTBO rasa, BbiTeKalllee B TeUYeHWe 3/ieMeHTa BpeMeHu, faeT paboTy

Pa6oTa Ha OKpY>XHOCTW Kosieca, MojslyyeHHast oT 1 Kr rasa, copgep -
)auerocs B Kamepe (Ha sionaTky nocTynuT He 1 Kr, a MeHblue,

1 CtpykTypy (10 cm. cTp. 165.

9 3ak. 3435 —B. B. ¥Bapos. 129



TaK KaK MHeTl. Tra3a O0CTaHeTCcAaA B KaMepe) npeacrtaBmTCcAa  WHTC I
Tpanom
r c
= ) 2nq2 (151)
n BK 4
npuyemM ®), ecTb BefMYMHA NepeMeHHas. OTHOWeEHWe y— fjacT T. e

K. M. 4. HAa OKPY>XHOCTW KoJieca C y4eTOM BCeX MepeMeHHbIX (DaKTOopoB,
KOTOpble WMelT MecTo.

PacueTHbIli pexum pna conna

B cBoe BpemsA 6bl/1I0 YCTAHOB/IEHO, 4YTO COM0, MOCTPOEHHOe A/iA
onpeAesieHHOro pexuma, paboTaeT B HepacyYeTHbIX YC/A0BUAX C MeHb-
WM 3Ha4YeHUem KoauumeHTa CKOPOCTU 3 M M3MEHEHME KOo3huuMneHTa

CKOPOCTWN MOXeT 6bITb Bblpa-
)KeHOo napabonmnyeckom Kpu-
Bo. Ecnm no ocum abcymce
6ynem oTknagbiBath H, T. e
TennaonageHuve B conje, M Mo
ocu opAuHaT — @2 TO Kpusas
nmeeT BWUf, NpeacTaB/IeHHbIN

Ha cwur. 36.
YpaBHeHMEe 3TOW KpPUBOW
ecTb YypaBHeHMe napabonbl:

= a(f— H)*\-b.

OTa (hopmyna xopowo corna-
CyeTCcs B CPABHUTE/IbHO 60/1b-
wnx  npegenax nepenaga
Tenna, T. e. NMPUMEPHO ABYX-
N TpexkKpaTHOe W3MeHeHue
TenaonageHusa yknagbiBaeTcs
B 3Ty (hopmyny.

Mpubnn3nTenbHO B TakKMx Mpejenax W3MeHSAeTca TenjonageHue
B uukne Ctogona (V—conas!), kpome Toro, uumkn CTofoNa BK/O4YaeT
B cebA KaK 4YacCTHbIi cnyyalh uukn XonbusapTta. [MosTomy pewmm BO-
npoc 0 pacyeTHOM pexuMme conna gna uukna Crogona (dur. 25).

Mo cyTn pena 3a pacyeTHbIA peXuUm consa Hajo NpUHMMaTb Takow,
npy KOTOPOM MOMYYUTCA MaKCUMaslbHbli BHYTPEHHWIA OTHOCUTE/bHbIN
K. n. 0 (7),).

Mpn manom BAVUAHWU TPEHUA [UCKA O ra3 MOXHO cyMTaTbCA C Mak-
CUMasIbHbIM T),,— K. M. [j. HA OKPY>XXHOCTW. W HaKOHeL, MOXHO CBECTMU
BOMPOC K TpeboBaHWIO MO/YYNTb MaKCMMasbHYH CKOPOCTHYH 3HEPruio
1 Kr rasa npu BbiIXoAe W3 consia. OTOT MNoOcAeAHUI peXxum He ob6sa3a-
Te/IbHO COOTBETCTBYET PEXWMY MaKCUManbHOro =»),, HO TEM He MeHeo
npeacTaBnsAeT MHTepec, Tak Kak K HeMy Hajo CTpeMuTbCcs nNpu Bbibope

1 B uukne CTtofona Ha nonatkym WMAeT BeCb KWUIorpamm.
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Opr)KHOVI CKOpOCTWM KoJsieca, ec/in 3TO BOSMOXHO NO KOHCTPYKTUBHbLIM
YC/1OBUAM.
NTak, HaD’I,CI,EM TennonageHne, AgnAad KOToOporo Hago nNpoun3BoanTb

pacuyeT consia B TypbuHe r/= con3!, 4yTo6bl 06W,a9 CKOPOCTHAA IHepPrusa
na OQWH UWMKN 6blna 6bl HambonblUei.

Ha ¢wur. 73 Ha ocu abcuumcc OT/I0XKEHO BeCOBOE KOJIMYEeCTBO rasa
n Kamepe CropaHus, NpMyemM Hayano KOOpPAMHAT COOTBETCTBYET Hauaslb-
HOMY MOMEHTY OTKPbITUA COMJIOBOr0 KnanaHa. Ha rpadguke HaHeceHbl
KpVBble M3MeHeHUs TensionageHus H 1 kBagpata KoaguuMeHTa CKO-
poctn @2 Makcumym qf mnosiydaetcss Mpu pacyeTHOM TennonageHun Hx

CKopocTHaa 3Heprma 23/ieMeHTapHOro KoJsindectea rasa, BbITeKatlo-
uero n3 conna,

JIHCG= — Hy2ckO kanopwuii,

N CyMMapHas CKOpOCTHas 3Heprus npeactaBUTCA WHTerpasiom
e4
L yo.

0 B»
HC— — ™ Wyo =
0, B,

HMNao + N

Ho BTOpoM mHTerpasne, KOTopbiii cOOTBETCTBYET y4yacTky 04— 0 (cwur. 73),

/I M @2 NMeT MNOCTOSAHHYK Be/IMYMHY Ha BCEM Y4yacTKe W paBHbI
H- -N. -2 2
Mo3TOMY MX MOXHO B3ATb 3a 3HAK MHTerpana:
?°
Hc= [ WbIO+ Hx[b+ a(4d,- //,)*] 0, (152)
B.

B nepBomM WHTerpasie BCe MNepeMeHHble MOXHO Bblpa3nTb 4epe3 Kakoe-

nn6o OfHO W MPUBECTU MOAWHTErpasibHoe BbIpaXKeHWe K UHTerpupye-
MoOMy BuAy. Bbipasum Bce nepeMeHHble yepe3 V:

\°= 1** [(* T -H [(* T - =]

roe p— nNocTossHHas BesIM4YunHa, — yAenbHblli 06beM KOHUa paclimpe-
HUA (ur. 25). BcTaBnaa atu 3HadeHus B gopmyny (152), nonyyum

-\-Hr [b-\-a(Hx— H,)*] Og.

Ecnv npov3BecTU WMHTerpauyuio, To nonyuum, uto He ecTb dyHKuums
Tonbko ot H{ 1. e. He— P (N {). PacueTtHoe WN( xapakTepusyetcss TeMm,

4YTO OHO 06pau.|,aeT Hc B MaKCMMyM U MOXXeET ObITb onpeneneHo no
06bIYHbIM npaeunsjiamM aHannsa M3 ypaBHEHUA

aH’
mwur

ApT
an(
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Ho BMecTO TOro u4To6bl CHayana WMHTerpuposatb Mo V, a 3aTeM Ou
thepeHumpoBaTb No HHMoOXKHO npoandepeHuMpoBaTh BbipaXxkeHue gnsa H,
no napametpy W, a 3atem yXe WHTerpuMposatb Mo V.

Mo npaBuny AudepeHUUpPOBaHUS ONpefesieHHOro WHTerpaaa o
napameTpy VMEeMm

4

/ w {H[b” a{- W)U ay+2ali/TN~ H" O~

= */ 2aH(Hr-H )~ + 2aHx(H\- H{)C4= o.

Cokpauiaem Ha 2a, 3ameHsieM C%4 uyepe3 V|V™ n onpegensiem HF

(153)

3ameHas H 4yepes3 ero Bblpa>XeHue npomnssogda WH-

Terpauuio, Mosly4yMm BrOJSIHE OMpeAesieHHOe W eAWHCTBEHHOe 3Haue-
Hue H(. Camass nHTerpauus 3aTpygHeHUii He npeacTaBAsieT.

He npou3Boas WMHTerpauum, MOXHO A0Ka3aTb Crefylolliee HepaBeH-
CTBO:

(154)
TakK Kak, ouyeBugHo, A0>A >4 1 Ha BCEM WHTepBane oT
r/0 no mnm ot OO0 go Ox (dwur. 73).
TakXe 04YEeBUAHO HepaBeHCTBO
HOHX H\
(155)

MoactaBuMm B dncnutenb dopmynbl (153) BMecTo MHTerpana



OonblWNA MHTerpan

m HepaBeHcTBa (154) v ucnonb3lyem HepaBeHcTBO (155), Torga npasas
yacTb paBeHcTBa (153) yBenmMuuTcA, U Mbl MOSTYYUM

/ - I )

Mcnonb3ya BTOPYH 4acTb HepaBeHcTBa (154), nony4dum

Takum o06pa3oM Mbl AoKas3asnu, 4TO pacyeTHbIA nepenag o06a3aTesibHO
6ypet nexatb Mexgy HO wn Hr. Kpome 3aToro ero Be/indMHa He 3aBU-
CUT OT Ko3a(huumeHTOB a U b, Bxoadawmux B cdopmyny ana <2 4to BUAHO
u3 popmynbl (153). 3TO0 04YeHb BaXHO, TaK KakKk B 3TOM cJiyyae BeCb
pacyeT He 3aBUCUT OT TOYHbIX 3HAYEHW, onpeAensseMblX KPUBOWA
\= P{H), a nuwb oT NnapabonNmnuecKoro xapakTepa 3TOW KPWBON.

Ana wnHTerpaumu gopmynbel (153) BBeAeM HOBOe MepeMeHHOe B Bbl-
paxkeHne gna H:

roe r = OudepeHuupyem T:

, av nr av /1e-7\
A= Wwm- ~ = ~2. (157>

BctaBnsiem 3HauyeHns H n ~  u3 gopmyn (156) mn (157) B hopmyny (153).

A- C(r*1— 1) JIr\~— —Dar+ 2nrr 10 b



3ameHsis H{ ero BblpakeHuem uepe3s T:

a 1==p [&r - M?K_l 1)

N coKpawasa Ha npuyem
rn=
NHTerpupyem:
1
2R — 1 n 2b + ro~'T4+'TN —2,[*+**
y (** — r*)— (ro~ rag + rl1— **

Oenaem npueegeHne Mofo6HbIX OAHOUSIEHOB:

*T 1 2n 2(k— 1) n-1 Ook— 1
[+ 20+ -OF— [** A %l
H ~ . 2~Y K ° (158)

Mpu nopcuyeTax Hajo Bcerga umetb B Buay, 4to HO> U(> Hu wn
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[Ons 6onblieid HArNsgHOCTU OMpejesiuM OTHOLIEHUe

K—1 *

H(_ 2k—1 K ro~"o~17~ 26— 1 < K
(159)

U NOCTPOUM Amarpammy 3aBUCMMOCTM 3TOF0 OTHOWEHWUSA OT npu
noctosaHHoMm r0. Ha cdwur. 74 B macwTabe gaHbl KpuBble ana r0= 5, 10,15.

bl
113 3TUX KPWUBBLIX BUAHO, 4YTO Npu 6nmn3kom K rO, oTHoweHwue -Ir

pe3Ko CTPEMUTCA K eAUHNLE, T. €. pacyeTHoe TensonageHne 61nM3kKo K HXx
Heob6xoanmo MOMHWUTbL, 4TOo ¢gopmyna (158) npumeHuma NuWb B TeX
npegenax, B KOTOPbIX KO3(pnumeHT® cnegyeT napabosiMyecKoMy 3aKOoHY,

T. . ANA OTHOLWEHWN 1> 3— 3,5.

Onsa onpepeneHusi paGoTbl Ha OKPYXXHOCTWM KOJleca HYXHO 3HaTh
TeKyliee 3HauyeHWe T[M TakK KakK 3TOT KO3(hULMEHT [O/DKEH YyUUTbIBaTb
M noTeplo Ha yaap Npuv BxoAe CTPyM Ha /N0naTky,To MpefiBapuTesibHO

paccMoTpUM 3TO SIBJIEHME.
Ypap npu Bxofe CTpyu Ha nonatky

PaGoTta cTpyu Ha sionatkax B Typ6MHe MNOCTOSIHHOTo 06bemMa cro-
paHusl CYyLWEecTBEHHO OT/iIM4aeTcs OT pa6oTbl ee B Typ6uHEe MOCTOSIH-
HOro faB/fieHMsi. BBMAy TOro 4to JaB/fieHWe B KaMepe cropaHusi Herpe-

dur. 75.

PbIBHO MEHSIeTCs, CKOpPOCTb WCTeYeHUs B Mpejenax o0A4HOr0 UUKNA
TakK)Xe MEHSIeTCs C HEKOTOPOro MaKCcMMyma A0 HyJ/is WM HEKOTOpOro
MUHUMYMa (Hanpumep, B uukne CTofosa). Ho TakK KakK OKpY>XHas CKO-
pocTb TYyp6UHHOrOo Kojeca B Mpejenax OAHOF0 UUKAA He MOXeT

n
MEHATbLCA WN3-3a MHEpUUN BpalwallWnMxca MacC, TO OTHOWEHNE — TaKXke

HenpepbIBHO MeHAeTCHA, a Cc/efoBaTesibHO, M3MeHAeTCA M yros Bxoga pl8

CTpyM Ha nonaTtku. MOXHO pasnumyaTtb Tpu cnydaa (gpur. 75): a) yron
M MeHblle, Yem yron nonatkum (3 B 3TOM c/lyyae MApoOMCXo4UT ygap
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CTpyM B BOFHYTYI CTOpPOHY JsonaTtku; 6) yron PlB= PP Ge3ygapHblii
BXO4 CTpyW Ha JsonaTky, W, HakKoHeu, B) pB>p l— yaap B CMOUHKY

nonaTtku, Hawborniee BpefHOe sAB/eHMe. Takum o6pasom CTPysa MNOYTH
BCce Bpems 6ypeT paboTtaTb C ygapom nMpu BXxofe Ha nonaTky. Benwu-
YMHa 3TOro ygapa HenpepbiBHO W3-
MeHsleTCA, HO TeM He MeHee /uWb
04HO MrHOBEHME Mbl MMeeM HopMalb-
Hyl, 6e3ygapHyt, paboTy cTpyu,
kKorga P1B= PI
B npakTuke cTauumoHapHbIX napo-
BbIX TYpbWH 3Tu 4BfeHUs 60nb-
Woro 3HavyeHus He nmerT. Ho korga
nossuanuce Typ60BO3bl, paboTawwne
C rMepemMeHHbIM 4YuC/IOM 060pPOTOB,
BOMpoC 06 yJapHOM p[elicTBUN CTpywn
Ha nonaTtky cTas akTyalbHbIM U 415
napoBbix Typ6uH 1.
HekoTopoe npeacTaB/feHMe O Be/IMYMHE MOTEPU Ha yAap MOXHO
NoNy4YnuTb M3 CAeAYLWNX Co0bparKeHU:
PaccmoTpum cxemy dumr. 76: CTpys rasa Harnpas/jlieHa Ha MJ0CKOCTb
nog yr7iom a ras nokugaeT MJOCKOCTb MapansesibHO MNJ0CKOCTU, T. e.
Jonyckaem, 4T0 OTCKaKMu-
BaHMA rasa OT MJIOCKOCTU
He Habnwpaetca. [MOony-
leHne 3TO0  [0CTATO4YHO
NPoOn3BOJ/IbHOE, HO OHO CO-
0TBETCTBYET MUHWUMAsbHO-
MY 3Ha4eHMW0 HOPMasibHOr 0
YyCUANA Ha MA0CKOCTb, KO-
TOpoe Mbl WU OMpeaes M.
Ycunve, B034eliCTBYIO-
liee Ha MNJIOCKOCTb Mpwu
yaape, paBHO CeKYHAHO-
MY W3MEHEHUI0 KonmyecTea
OBWKEHUSA Mo Harnpasne-
HWI0, HOPMaNIbHOMY K MJoc-
KOCTU:

odwur. 77. § c3Ta = P. (160a)

Ecnu nnockocTb ABUMXETCS, TO BMecTo abCO/IIOTHOW CKOPOCTU HaAo
6paTb OTHOCUTE/IbLHYIO C COOTBETCTBYWLUMM y4yeToM yrna. [lonoxeHue
3TO0 MOXXHO MPMMEHUTbH K flonatkam. [ns 3Toro MpeAnosioXkum, 4To
[aHa fonatka, BbIMO/IHEHHAsA ¢ onpefgesieHHbIM yraom N (dqur. 77),

M NycTb CTPYyA BXOAUT Ha Hee He Mo yriom a nopg yrsiom
npuyeM HamnpaB/lieHWe CTPyM C HanpaB/leHWEM KacaTes/ibHOW K KpOMKe
nlonaTKM CcOCTaB/IAKT HEKOTOpbIM yron a= Pl8— Kak Bugum, B 3TOM

1 Pabota KypT Maypwuty, Pabounii npouecc TypbuHbl ¢ nNpoTMBOAaBNEHMEM
npu nepemMeHHOM 4ucne obopoToB, DHepromsgar, 1933.
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c/lyyae 4acCTb CTPYM,0TMeUYEHHAasi KOCOW LITPUXOBKOW, BCTpPeYaeT CMUHKY
nonaTku mnog yrsiom a

[Opyras udacTb cTpyu nonajaeT Ha BOFHYTYK 4acTb cliefylolei
nonatku. [Mo cyTn pgena Hago 6biio 6bl OTAE/IbHO YYecTb B/IAsIHUE
KXo/ 4YacTu CTPyuW, HO AJ18 MpPOCTOTbl AOMYCTWMM, 4YTO KakK 6bl BCSA
CTpys BCTpe4yaeT CMAUHKY JloNaTtku Moj yr/iom a

[aBneHune cTpyu, HanpaBJ/ieHHOe MEPNEHAMKYISIPHO K CMWHKE, paBHO

p. — 0HO 81M a
8

H cocTaB/sieT HEKOTOPbIA Yron ¢ HanpasfeHWEM OKPYXHOW CKOPOCTU.
Ana Toro 4To6bl onpefenuTb oTpuLaTeNlbHYKW paboTy, MPOU3BOAUMMYHO
(nnoii P, Hapo Mpoekuuw 3TOW CWU/bl Ha HanpaB/ieHWE OKPYXXHOI CKO-
poCTU YMHOXWTb Ha [ANWHY nNyTu sonaTtok. [Mpoekuus cunel P8 Ha
HanpaB/ieHMe OKPYXHOW CKOPOCTHU

n 6 0

Pmnm— — ®1810 « =3l p,.

YMHoXas cuny P,u Ha nNyTb, MNpOiAeHHbIN sfonatkamu, paBHbiA v mll
nonyymMm Be/IMYMHY OTpuuaTenbHo paboTbl 0T yaapa (b8)
01ln

.................... u>181M a = 51M pi.

OTHocA paboTy K 1 KIr, nmeem
T

= w — — Ta-317", (160>
roe O — cymmapHoe KO/IMYecTBO KWU/I0OrpaMMOB B CEKYHAY.

PaboTa 6yfeT no cywecTBy OTpuuUaTeNbHOW, TaK KakK ycunue

Hanpas/ieHO MpPOTWMB BpalweHusd, n 3Ty paboTy HaAo BbluUTaTb

n3 paboTbl Ha OKPY>XHOCTM Kofieca, MpUYeM 3a OTHOCUTE/IbHYI CKO-
pocTb BX04a HaAo cuuTaTb Be/IMUMHY M7 co3a, Tak Kak gpyras cocrta-
BNAOLWAN YHUUTOXUNTCA ygapom X

Takum 06pasom 3a KaXAblii MOMeHT BpeMeHM HaM u3BecTHa pab6oTa
Ha OKPY>XHOCTW KoJjleca C y4yeTOM SB/IEHUA ygapa, NpuyeM BbiBEAEHHbIe
thopmynbl cnpaBefNnBbl TO/IbKO MNpX YCN0BUW yaapa B CMMHKY /0NaTKU.
Mpu Hannuum ypapa Ha BOFHYTYK 4acTb JiONATKW BAUSHWE ero npu-
JeTcs yunTbiBaTb M3MeHeHVWeM OTHOCUTeNbHOW cKopocTu Bxoga. Hanpa-
BNleHNe CcTpyn ob6pasyeT HEKOTOPbIM yros a € KPOMKOW s0naTtku
(dur. 75a), npuyem p[OoNycTUM, 4YTO TMPOMCXOAUT yAap Ha BOTHYTYIO
yacTb. MpoeKkTMpys CKOPOCTb M€ Ha Hanpas/ieHWe KPOMKW JionaTKu,
nosly4uM yMeHbLUEeHHYK cKopocTb 01co3 (pl8— (3), ¢ KoTopoW cTpys
M BCTYNUT Ha nonaTky.

Takum ob6pa3om BAMSAHWE yAapa Ha BOTHYTOW CTOPOHe NonaTku Mbl
6yfemM oueHvMBaTb NMWb YMEHbLUEHWEM OTHOCUTENbHOM ckopocTu. lMpu-

1 He cnepyeT gymatb, 4To copmyna (116) He rogutca gns nogcyeTa € yaapom; Becb
Mnonpoc B ornpefesieHUnN" c2coB a2>B Hawem rnofcyeTe c2co3 a2= K7 co3 a—u—uy, 3T aX

&
<« Blnpl Pligl (5. 91) cumTaeT noTepr Ha ygap B JoNAX OT no copmyne
Cl= 2 (312-] + 231n4-0,
oba nofcyeta MMeT OPUEHTUPOBOYUHbLIN XapakTep.
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EMEHAA 3TOT MeTo[d, MOXHO MNOCTPOUTb KPWUBYHW W3MEHEHUA K.n.4. B

3aBMCUMOCTU OT — A1 MOCTOSIHHOTO yraa JonaTtku (chur. 78). Ha
Cc1
thur. 78 cniowWHOW KPUBOW HaHeceH cnydyail 6e3yfapHOro Bxoja Ha /1o0-

natku. MyHKTUPHOW NuHMel i NokaszaHo NpoTeKaHuWe 1Y B c/iyvyae siBfeHuUl
yhapa 1M B CMMHKY JIoNaTKM M B BOFHYTyl 4acTb. KpuByi ypo6Heli
CTPOUTL Ansi @— 1, Tak KakK B fJajibHeilweM KO3(ULUUEHT @OyaeT yum-
TbiBaTbCSA OTAENbHO. B pacyeTHOW Touke o06e KpuMBble coBMajalT, a BO
BCEX OCTasIbHbIX TOUYKAX OHW pacxoasiTcs. MNMoHATHO, UTo yaap 6yaeT Tem

60Nblle CKa3biBaTbCs, YeM 60/blUe 3Ha4YeHWe — , TaK KakK 60/1blnM

"

3HAUEeHUsIM — KaK pa3 COOTBETCTBYET yjAap B CMUHKY fonatku. Vmes
c1

KPpUBYI K.M.4. Ha OKPYXHOCTW KoJjieca C Y4YeToM ygapa ansd o= 1,

MOXXEM onpeaesinTb 06LWKIA
K.M.A4. HA OKPY>XXHOCTU KoJieca,
Harga paboTy Ha OKPY>XHOCTHU
Koneca MO BbIWENPUBOAMUB-
weinca dopmyre:

BO

b
BK

Tak kKak "

K.M.A4. HA OKPY>XXHOCTW Kosieca
B MnpeanonioeHun @= 1, 1o

bl ,
) 27X a0 =
(0%

our. 78. T w38 A
B K
rge cx— TeopeTMyeckas CKOPOCTb MCTeYyeHMA U3 conaa fnas  fgaHHoro
MomeHTa; O0=1 K\ Ok— ocTaTOK rasoB B Kamepe, Korga fJaB/ieHue
B Hel ynajeT A0 KOHe4yHOro pgassieHus. [MpupaBHuBaa cp%' = 1,Mbl

nonyyMm TO, UYTO HasblBa/IM pacnosiaraemMoil pa6oToii. CrepoBaTesibHO,
pacnonaraemMasi pa6oTa Ha OKPY>XHOCTW Kosieca MNpencTaBUTCA WHTe-
rpasom -

' ' ac,
e
o

T. €. TO, YTO Mbl paHblle Ha3sblBaIM — pacnonaraemoii pa6oToii ans
TYp6VUH € MOCTOSAHHBIM 06bHEMOM CropaHus.
Ona onpepeneHuss pa6oTbl Ha OKPY>XXHOCTWU KoJjieca MNpuUAeTcs Mpo-

M3BECTU TFpacdnUecKyl MWHTerpauuio, Tak Kak 3aBUCUMMOCTb
JaHa rpaduyecku.
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Y
MoacuyeT Begem criegywowum o6pasom: Mo ypaBHeHWW O = — onpe-
gensem V gna nw6oro O; no HangeHHoMy V M3 ypaBHeHUs aguabaTthbl

Haxoaum Tekyuwee p=p0 , M0 TeKywWwuMm 3HadyeHUsiM p u V u” no

JaBfleHNI0 3a COoMJIOM PX HaxoguM TeopeTUMUYecKY CKOpPOCTb C':

Mo ckopocTu c[ no pAguarpammam
¢ur. 34 n 35 Haxogum <P N peii-
CTBUTEJ/IbHYIO CKOPOCTb

Bce Tpu Kpusble (pur. 79) cTponm
B 3aBucumoctn ot O (KoNn4yecTBO
ra3oB B Kamepe).

Mpepgnonarasa™ oKPY>XHyK CKO-
poCcTb W3BECTHOW WM 3ajaHHON,

n
N0 OTHOWEHWNKWw — Haxoanm ansa
«l

paga 3HadeHuii O BennunHy ?)',

nosb3ysacb Qur. 78, N NonyyeHHble
Be/INYUHBbI TOXe OTKMajblBaeM Ha

ur. 79. TMo kpusBbIM Cc[(0 U ™
CTPOUM KPUBYHO

(?2( -y = P(O)- dur. 79.

Mnouwaab 3aToli kpuBoii y ¢ ocbto O M gacT wWCKoMyl pa6boTy Ha
OKPY>XHOCTU KoJsieca OTHOWeHMe 3Tol nnowaam K 1™ pact K.n.A.
Ha OKPYXHOCTU Kosieca TYpGUHBbI C Y4yeTOM TMepPeMeHHON CKopocTwu,
NepeMeHHOro Ko3auuueHTa 1 ygapa Ha nonatku. CrieflyeT OTMETUTH,
UYTO MNepeceyeHMe KpPUBOW Yy ¢ ocbl abcuucc Ha cur. 79 — cnyudaiiHo.

Takum 06pas3oM, U3MEHSIT OKPYXXHYK CKOPOCTb U Yros (31 KoHeuHo,
B AOMYCTUMMBIX Mpefesiax, MOXHO MO0AYYUTb ONTUMAaNbHbIA K.M.4. Ha
OKPY>XHOCTU Kosieca. Hy>XXHO ckasaTb, 04HAKO, 4YTO MOAOGHLIN moacyeT
3aHUMaeT MHOF0 BpPEeMeHW, MOTOMY 4TO KaxAblii pa3 noTpebyeTcs rpa-
(hrueckas MHTerpauus u Kaxablii pa3 NnpuaeTcs CTPOUTb KPUBYH K. M. 4.
Ha OKPY>HOCTU Kosfeca.

rMABA LWWECTAS

TEM/AOBOW PACYET FA30BbIX TYPBUH B 73-AVATPAMME

OCcHOBblI MNOCTPOeHUA 75-AmarpamMmmel

BBugy TOro 4to BennymHa TEMNNOEMKOCTW, KakK Mbl B CBOe BpeMsA
yCTaHOBUIN, NMEET 60MblIOe BAUSIHME Ha 3Ha4yeHue K.n.4a., npn pac4yerte
[' Typ6VIHbI C MOCTOAHHOW TENJIOEMKOCTbIO JIEFKO MOXHO nosly4ynTb HEHa-



M I v, Inunubik.n.g. Oaxe npun nogcyeTe 3HAYEHUI K. N.4. TypOUHBbI
| usler M nepemeHHOW Tens0eMKOCTW MO pasHbIM aBTopaM nosyvakwTcs
Himl,.. n.M> pas3finyHble 3HayeHuA. Ona Toro 4yrtobbl NoNy4ynTb 6Gonee
nl 1 ,MHble BENMNYUHLI, NPUXOANTCA BblI6UPaTb BO3MOXXHble HambosbLine
T.lYeHNA Tens0eMKOCTe.

TennoemkocTn, npuHATble LLwne B ero Kypce TepMOAUHAMUKWK,
yAOB/METBOPAKT BbIABUHYTbIM TpeboBaHWAM: OHW [OBOJIbHO 6/MN3KO
NoAXoAAT K 3HayYeHWAM, jaBaeMblM APYrMMU aBTopamu, HO OHU 6Gonblue,
yeMm, Hanpumep, 3Ha4vyeHuA, faBaemble [MapTUHrTOHOM W LWANWHIOM
(Par*t8lon wn 3cblln”). TennoemMKoCTb BOAAHOIO napa v yrnekKmcnoThl
He cneayeT MNPAMOJIMHEMHOMY 3aKOHY, 4TO BecCcbMa 3aTpyAHAeT aHa-

NNTNYeCKNin  pacuyeTt
K.n.g4.1 NMoartomy pac-
yeT B 3TOM cny4ae
npon3soaunTCcs rpa-
hnyeckn npm nomo-
wn /N-guarpamMmmel.
Tenepb HECKONbKO
0CTaHOBMMCA Ha Ten-
NnoBoON gnarpamme ans
NpoAyKTOB cropaHus
B rasoBblX Typ6uHax.
He ponyckasa Huka-
KMUX OrpaHu4yeHuii, a
cynuTanacb TOJIbKO C
TOYHBIMW 3HAYEHUAMU
Tens0eMKoCcTu, B3A-
TbIMK MO Anarpamme,
MOX>HO BIOJIHE TOYHO
nocTponTb B ~-guna-
rpaMmMe KpuBble n3me-
HEHVA 3HTPONUU TMpwU
NOCTOAHHOM  faBrie-
HUK (n306apbl) U npu
[OCTOAHHOM o06bemMe (M30XO0pbl), KPWUBble BHYTPEHHEN 3Heprum m Tensao-
cofepXaHua A8 KaX[oro KOMMOHEeHTa rasa B oTAesnibHocTu. Pac-
CMOTPUM MNOCTPOEHUE Anarpammbl ONSA YTNEKUCNOTHI.

3aBMUCMMOCTb TEMJIOEMKOCTW CP OT TemMnepaTypbl JaeTcs KPUBOIA,
nokasaHHom Ha c¢wur. 80.

Kak Bugum, KpuBas TensI0EMKOCTW [0CTAaTOYHO fasieka OT MpPsAMON
NVMHUN, HO WMesA 3Ty KPUBYI, HETPYAHO nocTpontb B [3-kKoopaun-
HaTaX KPWUBYK W3MEHEHWS 3HTPOMUW MNPU MOCTOAHHOM pgaBneHnn. Kak
M3BECTHO, B AudepeHLUManbHoii dopme aTa kpueasd 3 —/(T) BbipasuTtcs
Takunb; 06pasom:

az= C (161)

1 Mpogp. E. K. MasuHr nogMeTun MNPAMOSINHENHbIA 3aKOH M3MEHEHUS TEMJI0EMKOCTH
cmecn C02 n H20, B3ATbIX B TOW Mponopuuu, B KakKo OHW BCTpeyarwTcsa B MpogyKrax
cropaHums.

OT0 nosoXKeHWe SABASAETCA 4YacTHbIM CcrlydaeM o6LWeldi 3aKOHOMEepPHOCTU, yKasaHHoM
npod. LWWione [cm. cdopmyny (171)].

140

Mepexoas oT AudepeHUUanbHONW (OPMbl K MHTErpanbHOW, HY>XKHO UMETb
W BUAY, UTO TEMNJIOEMKOCTb CpP He SBASAETCS BE/IMYUHONW MOCTOAHHON,
n siBNsieTcsl camMa (yHKUMel TemnepaTtypbl, T. €.

T

5-50~ [c,-. (162)
To

JTOT WHTEerpan MoXeT 6biTb paspelleH, €ciIM  JaHa (QyHKUMOHabHas
3aBMCUMOCTb CP OT TemnepaTypbl. [locnefHAss B HalWewm crlyyae faHa

rpacuueckn. Ha ToW >e camoii guarpamme CTPOUM KPUBYIO = P(T).

KpuBas cTpomuTca Mo TouKam: AN KaXA4owW TemnepaTypbl, MMes COOT-
BETCTBYIOLY Tenj0eMKocTb CpP, AeNIMM ee Ha B3siToe 3HadeHue T
M Nony4YeHHOe 3HavyeHWe oTKNajbiBaeM Kak opAuMHaTy, NMPUHSAB 3a Havab-
Hyto TemnepaTtypy TO0= 273° abc. WHTerpan, crtoswuii B npasBoi vacTu,

6yfeT NpefcTaBNATLCA MOWAAblo, fexalleid nof KpUBOW -y. MeHss

BEPXHWI Mpefdes uHTerpana, 6yAeM noslyyaTb pa3Hoe 3Ha4yeHue MJo-
waau, a cnefoBaTesibHO, MOMYYUM pPsif 3HAYEHUIA NpupawieHUs 3HTPO-
nun B QYHKUMKU OT TemnepaTtypbl W, HaHecss wux B [5-kKoopauHaTax,
Mofy4Y”M KPUBYI W3MEHEHUS 3HTPOMUU MPU MOCTOSAHHOM [JaBfeHUU
B Tennoeoii pAuarpamme. Kopoue: UWHTerpasbHas KpuBasi KpPUBOIA
0

= p(I') n 6ygeT nckomas. \%

TakuMm o6pa3oM A/1s MOCTPOEHUs M306apbl HEOGXOAMMO MIAHUMETPU-
poBaHWe LENoro psiga njowageid, nmes xxe mM3o06apy, MOXHO MOCTPOUTH
n3oxopy y>xe 6e3 BCAKOW WHTerpayuu.

N3 TepMOAMHAMUKU Mbl VMEEM

cp— ¢, = AH — 1,985 kani/mons °C npu H ~ 848 krm/mosb °C. (163)

MoacTaBnsisi 3Ha4YeHWe TEMNJI0EMKOCTWM CP M3 3TOr0 paBeHCTBa B OCHOB-
Hoe ypaBHeHue (161), monyuyum cnepyloliee BblpaXKeHUe:

a3= (AH+ ¢ » = AHy+c,y.
MHTerpnpya ero, nosay4daem

3-30= AH\n~+ (313 ,)).
10

HTerpan

r.

[aeT W3MEHEHWe 3HTpoONMM B 3aBUCUMOCTM OT T nNpPU MOCTOAHHOM
o6beme. 5 — 50 HalifjeHO HamMn paHblwe N faeT W3MEHeHWe 3HTPONuKU
npu rnocToAHHOM paasneHun. W3 aTtoro paseHcTBalHaxoaum (5u— 5,0):

3n-5 n=5-3 a—AH\n’\lg (164)
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MocneaHee BblpaXKeHWe MOKa3blBAeT, 4UTO MpupalieHue 3HTpoNuu Ans
T

MOCTOSIHHOTO 06bemMa MoMy4YuMMm, BbIYTA BenuuMHy AH In -=m n3 npwupa-
_{o]

LWEeHUA 3HTPOMUN MPU MOCTOAHHOM [aB/EHUN.
Takum ob6pasom, oTkKnagbiBasa Ha 7'5-gnarpamme (¢ur. 81) BneBo

T
0T KpuBoW /?= con3l oTpe3ok ab— J1/?'1n -ir ONA TeKyWwmnx 3HadeHnin T,
0

nony4YmMmMm KPUBYIK MOCTOAHHOro obbema (NYHKTUP)

O6bl4yHO, ana ypgobcTBa noacyeta Tensosas guarpamMma CoBmelLaeTcs
C AuMarpaMmoil BHYTPEHHeW 3Heprmm u TennocofepXXaHus, MNpuyem o
ocnm abcumncc OTKAafblBaeTcA BHYTPEHHASA 3Heprms, a no ocu opauv-
HaT— TemnepaTypa.

B andepeHunanbHoM
opme KprnBas BHYTPeHHe
3HEPrMn MoXKeT ObITb Bbl-
paxkeHa ypaBHeHUEM

ao —c,aT,
Mbl bl
WHTErpupys, nosy4yum
T

LL— n0= 1°'c(I1T. (165)

Ona TennocoaepXaHus Gy-
[eM WUMeTb aHasorM4yHoe
Bblpa>keHUe

-

I — = y(' cpaw.  (166)
dur. 81. T

VMimea 3aBMCMMOCTb CP OT TemnepaTtypbl, MNpupalieHue Tensocofepxa-
HMA onpejensemM rpauyeckn, a UMeHHO MpupalleHue Tensocogepxa-
Hua oT TO go T BbIpasuTca nNAOWAaAb, OrpaHWUYeHHOW  KpPUBOW
cp—/(T), ocbto abcumcc n opguHatamm TO m T (cdur. 80). Onpegenss
Be/IMYNHBLI NAowWwafen ANaA COOTBETCTBYWLWMUX TemnepaTtyp, Haxogum
3aBMCMMOCTb Tensiocogep>xaHusa oT I B Buae KpwuBoi. lMocnegHas paet
BO3MOXHOCTb, 6a3Mpysicb Ha CBA3W MeXAy CP u C, BblpakaeMoil ¢op-
mynoii (163), onpeAeniMTb M nNpupalieHne BHYTPEHHEN 3Hepruwu.

B camom pgene, noactaBnifAA BMECTO BblpaXxkeHue 13 popmy bl (163)
B hopmyny (165) gna npupaweHus BHYTPEHHEN 3Hepruu, noayymm

T

Mm—unod= [ (cp—AH)aT=1—/0— an (v— T0, (167)
o

T. €., UTo6bl MONYYNUTb MpupalleHNe BHYTPEHHEW 3HEepPrum, HYXHO U3

T
1 Bennunna 141n (npH TO= 273° abc.) B YyHKLUMN OT TeMnepaTypbl HaHeceHa Ha

npunaraemon T-8 agunarpamme — KpuBas Mbl; oHa ypobHa pna noacyeToB € MOSIUTPO-
noii, ee macwTtab B3ST B TpM pasa 6Gosblue, 4Yem AN1S KPUBLIX />=con3l u r>= cons(.
Monb3oBaHWe cM. B NpuMepax pacyeTa.
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npupawieHns TenaocoaepXaHus BblvecTb uneH AH (T— 0 n o6paTHO —
npupawieHe Tenocofep>KaHus

/ - /0= n — *0+AH (T-To).

liocnegHee Bblpa)keHWe faeT BO3MOXHOCTb O4YeHb YyA06HO COBMECTUTb
Ml '5-gnarpamme B BMAe OAHOW ,KPWBOW Tenna" KpuBble Tensiocogep-
YKaHWSA W BHYTpeHHel a3Hepruu. [eiicTBUTeNbHO, MNpoBeAs W3 Hadana
koopauHat (cdur. 81) npamyi OB Tak, uT06bI

LIJ N N -

a« = aH,

MosyyMM, 4YTO OTPE3KU OT 3TOl npsimoin 4o ocu T (M30Tepmbl) GyayT
faBaTb 3HauyeHue AH(T— 70, n No3ToMy OTpPe3KM OT npaAmMoii OB Ao

PCouwC. \>Qui

dur. 82.

kpueoii Tenna O/) paayT 3HadeHua AK(T— rg+ C/— CO gna gaHHoM
TemnepaTtypbl T.

KpuBble NOCTOAHHOr0O o06bema, MNOCTOAHHOIO [AaB/ieHUA W KPUBbIe
Ternsa MOXHO MNOCTPOUTbL AN BCEX KOMMOHEHT rasa: BOASHOro napa,,
YreKNCcnoTbl U ABYXAaTOMHbIX ra3oB. Tensi0oeMKOCTb BCeX [ByXaToM-
HbIX ra3oB O0AMHaKOBa; MpaBfa, HEKOTOpPOe OTCTyMnJieHWe 0T 3TOro npa-
BU/a UMeeT BOAOPOJ, HO B MpPoAyKTax cropaHumsa ero HeT. [lo3aTomy
MOXXHO MOCTPOUTb TPW poAa KPUBbIX — ANA YFNEKUC0Tbl U ANA BOASA-
HOro napa pasobpaHHbIM Bbilwe rpauyeckMmMm MeTOAOM WM aHa/IMTUYECKMN
AnA ABYXaTOMHbIX rasoB. Takum obpa3om 6yaem MMeTb AeBATb Kpu-
BbIX, & MO HUM yXe JlerKo MNoCTpouTb Kpueble p, v, O gna nwb6oro
cocTaBa MPOAYKTOB CropaHusa, T. e. Te KpPWUBble, KOTOPble HaM noTpe-
bytloTca Ana pacuyeta (cxema TaKoW gmarpammbl gaHa Ha qur. 82).

PaccMOTpMM MOCTPOEHWE JINHUX MOCTOAHHOINO AaBfieHns Ansa onpe-
JeneHHOro coctaBa NPOAYKTOB CropaHwms,3afaHHOro MOJIeKY/SAPHO:

N* +A*«+J1*»= 1,
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roe Mx— MonekynsipHas Aons ABYXaTOMHbIX Ta30B;
— MoNeKynsipHasi A0/ YTr/1eKUCNoThl;
M3— mMonekynsipHas foNsi BOASIHOTo napa.

O603HavYaa MosieKy/nspHble TeMN/0eMKOCTU 3TUX Fa30B COOTBETCTBEHHO
yepesd Ccl} ¢2, €3 MONYYUM TeN/SI0EMKOCTb CMeCHU

cT= MIcl-\-M2:2{-A/133 (168)

TennoemkocTn 6epem nM60 AR MOCTOAHHOrO pAasneHusa, nnbo ana
NOCTOAHHOr0 o6bemMa B 3aBWCMMOCTW OT TOr0, Kakyl KPWUBYI XOTUM
nocTtpouTb: /2= con3{ wim m= consl.

BeckoHeyHO Masioe npupatlieHue 3HTponNnuu Anda cmecu npu p — cons!
wnn v — cons!

nT nT .. wT ... ciT
(15T= cTtyr —MIl-y -(- MX2-y MZ3yr.

MHTerpupysa 3to BbipaxeHune oT TO go T un 3ameHssa (dwur. 82)
X T T
/ A ~an /y<*T = anm /°-taT=as
To T,
NoNy4Yum MpupalleHne 3HTPONUM ANS CMecu

+ M2a24- Mrar. (169)

Haxona oTtpe3ok (5T — 571 ) ana pasinyHbix T, NoAy4ymm MNYyHKTUP-
Hyl Kpusyt (cpur. 82) p = con3! wnm 2?2/ = con8{ B 3aBUCUMOCTU OT
TOro, y Kakux KpUBbIX Mbl 6epem O0Tpe3ku ax, a2, a3

AHanornyHoe MOCTPOEHME MOXHO npogesnaTtb [ANS KPUBOA BHYTPEH-
Hell aHepruu.

B3saB HekoTopyl TemnepaTtypy T U u3MepuB OTpe3kn bu by un B4
nonyynm oTpe3ok T~ u T,.

3707 0oTpe3okK IlT— IIT n gact m3mMeHeHWe BHYTPEHHEW 3Hepruu pans

cMmecu npu gaHHon TemnepaTtype T. lNpogenbiBas nofo6Hble MNOACYHETHI
HEeCKO/IbKO pa3, noAy4YuM MNYHKTUPHYK KPUBYH, KOTOpas MnoKaxeT
N3MeHeHne BHYTpPeHHeW 3Heprun ansa cmecu. [lpamas ke AHT oguHa-
KOBa Kak ANnsa cMmecu, Tak w Aans nw6oro rasa B OTAE/IbHOCTU, €C/n
BCe MOCTPOEHWE BeCTU AN1A 0A4HOro mondA. Takum o6pasom A1 KaXkaoro
cocTaBa MNPOAYKTOB CropaHmMs Mbl MOXXeM BMOJIHE TOYHO MNOCTPOUTH
cBol [5-guarpammy (NYHKTUPHbIE KpuBble ¢ur. 82), Ha KoTopown 6yayT
TPWU OCHOBHbIX JIMHUU — MOCTOSAHHOIO [JaBfIEHUA, MOCTOAHHOro ob6bema
N BHYTPEHHEWN 3Hepruu.

Ecnn He cumTaTbCA C HECKO/IbKO MeHbLUEel TOYHOCTbK, TO MOCTpPoOe-
Huve [6'-gnarpammbl AN8 NPOAYKTOB CropaHUs MOXHO YNPOCTUTb, UMeA
nMweb 04HY 06wyl AnarpamMmy, W3 KOTOPOI ObICTPO MOXHO MNOAY4YUTb
AN-auarpammy gna nwbbiXx NMPpoAyKTOB cropaHusa. 9OTa guvarpamma npej-
noxeHa npod. LWione.

LWone npvHUMaeT NPSAMOSIMHENHYIO 3aBUCUMOCTb MeXAy Temnepa-
TYypol ” TEN/J0EMKOCTbIO MPOAYKTOB CropaHus, 4T0 AOBOJ/IbHO XOPOLIO
COOTBETCTBYET [ENCTBUTE/NIbHOCTMU.
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MonekynapHasa TensioeMKOCTb YWUCTbIX MNPOAYKTOB cropaHwusa, nony-
M 4nemMbIX Mpu KOS(*)I/ILI.I/IeHTe n36bITKa BO3AyXa, paBHOM eagnMHuUUue, MNMeeT
Moyt ob6bwee 3HayveHne AnNs pasninyHbiX Tonnme no LWiione:

c,= 6,86+0,0016 T \ (171)

BbixnionHble rasbl n60ro coctaBa npu KosuumeHTe uU36bITKA BO3-
Jyxa, 6onblieM eAuHWUbI, COCTOAT W3 HEKOTOPOW [0AM UYUCTbIX MPoO-
OYyKTOB cropaHma Mpg (npy a=1) nnawc HekoTopas pfJonsa Bo3gyxa Mc

Mo+ M = 1.
TennoemMKocTb CT cMecu 6yAeT m3obpa)kaTbCa Tak:
B + MC'=c”™M gCa- ci. (172)

34ecb C,— TenJIoeMKOCTb BO34yXa, TakXe uMewLan I'IpﬂMOI'II/IHeVIHyFO
3aBUCUMOCTb OT TemnepaTypbl. TaK KakK TenJioeMKOCTb UYMUCTbIX MNpPO-

I,ﬂ,yKTOB cropaHusa LWione npuHumaeTcs o6weil gna Bcex TOMNAWB, TO
MOXHO NMOCTPOUTbL pa3 Hascerga Kpusble p, v, |I! ona yucTeix Npoayk-
ToB cropaHusa (a= 1) Tak e, Kak u Kpusble p, v, LI ana Bo3gyxa
(cour. 83).

BBugy npAMONMHENHOW 3aBUCMMOCTM TEMJI0EMKOCTUM OT Temnepa-

TYpbl MOCTPOEHUE 3TUX KPWUBbIX NPOM3BOAUTCA 6e3 rpadnyeckoli MHTe-
| rpaunmn, Tak Kak uHTerpasa npocto 6epeTcs aHa/IMTUYECKW.

AcHOo, 4TOo KpwBble p, vV, 0 ANA NPoOAYKTOB CropaHms ¢ KO3auuWneH-

I ToMm un36bITKA BO3Ayxa a> 1 6yayT UTTU MeXAY KPUBbIMU YUCTbIX_

| NPOAYKTOB CropaHusa v BO34yXxa.

I AHanorn4yHbIM NyTeM MOMyYUM npupaleHne 3HTPONUWN [ CMecwn

i (173)
I 15cbule, TecblUscbe TbertonynarTk, 1, 1923, ctp. 71, cdopmyna (4).
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roe a, v ag (dgur. 83) — npupallieHne sHTponNnuu ANAA BO34yXa W rasoH
COOTBETCTBEHHO.

N3 dopmynbl (173) cnepyeT, 4TO MpupaweHue 3HTPONUU ANA CMecun
6onbwe, Yyem pAN9 BO3AyXa, Ha BeNYMHY, MNPOMOPLUOHANIbHYIO Aofe
rasa B CMecwu.

Bepem oTpe3oK (ag— ar) 4NA pas3HbiX TemmnepaTtyp W Ae/lMM €ero Ha
10 yacTeil, COOTBETCTBEHHbIE fAe/IeHUS COeAMHAEeM KPWUBBIMU U NOAYYUM
My4YOK KPWBbIX <0= COM31, /2 = COMS5{.

KpuBas, mgywas 4yepes nepsBble AeNeHUS OT KPUBOW 4YUCTOro BO3-1
ayxa, cooTrBetcTByeT Ma— 0,1, BTopasa Ma= 0,2, tpetbda Mg—0,3 u . 4. |
KpuBasa uuctbiX rasos cootBeTcTBYyeT J1°=1,0.

AHanorMyHo CTPOMM MNYYOK KPUBbIX BHYTPEHHel 3Hepruu:

AT-N T="1+ N p(bB-b ).

Onatb genum oTpe3ok (bg— b)) Ha 10 uvacTeit, 6epss ero pAna pasHbIX
Temnepatyp, (cM. NpPUAOXKeHHYW T/-gnarpammy).

Ana Tennosoro pacyera TpebyeTcAa He My4yoK, a MO O4HOI KPWUBOWA
M3 KaXAoro ny4yka, T. e. TO, 4YTO MOKasaHO cxemaTuyeckum Ha dwur. 81

Hanga Mp vn3 ypaBHeHMIn cropaHus, Mbl 3amMeyaemM COOTBETCTBYIHO-
wue kpueble P, V, 1 B anarpamme un B AafbHeilllem yxe He o6pa-
LWaeM BHMMaHWA Ha oCTalibHble KPWBble MyyKa, OMEpPUPYS NNWb C KPU-
BbIMW ANA HalgeHHoro Mp,

B npakTuke 06bI4HO MMelT fgeno c'M3bbITKOM BO3Ayxa & W Mno-
3TOMY YyCTaHOBUM CBA3b MexXay Mg un a TMpoayKTbl cropaHusa Boobue
6yayT coctoAaTb u3: (1 —/0) KunorpaMmmoB UYWUCTbIX MPOAYKTOB cropa-
HMA Ha 1 Kr Tonnwuea; (a— 1)/0 kKuorpamMMoB YWMCTOro BO3AyXa Ha
1 Kr Tonnuea, rge /0— TeopeTUYeCKN HeobXo4MMOEe KO/IMYEeCcTBO BO3-
ayxa B Kr Ha 1 kr tonnmea. O603HaYMB MOMEKY/IAPHbLIA BeC YUCTbIX
NPOAYKTOB CropaHus 4epe3 T[4, a Bo3gyxa — 4yepe3 TT, bygemM uMmeTb

14-R

“1+ 2 («- 1y (174)

rae yepes # 0603Ha4YeHO MNOCTOSAHHOE Bblpa>XeHune:

a=-b _.b .
1+ /0 T,

N3 dopmynbl (174) cnepgyet, uto gnd a= 1 Ma= 1 m gna a= o0
M '= 0, 4TO U [OJSIXKHO 6bITh.

Ons >XKngkux n TBepAblX TOMJMB Be/MYMHA ™ 04YeHb 6/M3Ka K efu-
HULEe, MO3TOMY AJIS8 HUX
(174a)
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MpunoxeHHas Agunarpamma MocTpoeHa ANA NPOAYKTOB  CropaHkK/j
n gt cnocobom, pasobpaHHbIM Ha dwur. 82 r, npuyem 3TUM cnocob6oB
HacTpoeHa KpuBas fA/19 YUCTbIX MPOAYKTOB CropaHusa, a Kpusble A4
nosfyxa coBrnafarT C KpUBbIMU ABYXaTOMHbIX ra3oB. MPoOMeXXyTKu mexxay
KpuBbIMM pa3buTbl Ha 10 vacTel, n Agnsa nepexoga oT a K MA ucnosnb-
30BaHa opmyna (174). Ho pgnarpamma MOXeT 6bITb WUCMOAb30BaHa
ana nwoboro TonauBa, TaK KakK npAMas Ternsj0eMKOCTU YUCTbIX MPO-
OYKTOB cropaHua [dopmyna (171)] no LWwone ovyeHb 6/M3KO NoaxoAwnT
K KpuMBOI ANA NPOAYKTOB CropaHusa Heptun 2

3aBucumMmocTb no opmyne (174) mexagy Mpj v a npeacrasneHa nps-
MOW NWHMWel, Ansa 4Yero no ocm MJ oT/I0KeHbl 06paTHble BESINYUHDI:

Tr = 1+ ?2(« — 1= *,
A
Torga X —/(a) 6ypeT gaBaTb ypaBHEeHMe MPSAMOMA NNHUKM, a BENYMUHA [
OyfeT nUWb W3MEHATb MNOoJIoXKeHue 3TOoW npsamol B 3aBUCMMOCTU OT
cocTasa Tonsusa.

3aBUCMMOCTb TEMNJIOTBOPHOM CNOCO6HOCTM TomnMBa OT  YC/0BWUIA
cropaHus

TennoTBopHas cnoco6HOCTb TOMJIMBA 3aBMCUT OT TOro, Kak BefeTcs
MpoLecc cropaHusi: Mpu MOCTOSHHOM 06beMe WM MOCTOSHHOM faBie-
HUW, a TakKXXe OT Be/INYUHBLI HauyasnbHO TemnepaTypbl. Tens0TBOPHOA
CNOoCOGHOCTbLID TOM/IMBA HAa3bIBAeTCS KOJIMUYECTBO Tenna, Mosyyaemoe
npy oxnaXKAeHUU MNpPOAYKTOB CropaHusi BeCOBOW eAVHMWLUbl TonsmMBa OT
TemnepaTypbl TOpeHUst [0 TMepBOHA4YasibHOW TemnepaTypbl, MPUYEM
B 3aBUCMMOCTW OT TOr0, KakK BeJeTCs MpPOLEecC OXNAXKAEHUs, pas/uv-

yatoT: 1) TennoTBOPHYK CMNOCOGHOCTb npu r' = con3{ wm no
6om6e, UTO COOTBETCTBYET OX/IAXAEHWW TMpU MOCTOSAHHOM 06beMe, U
2) TennOTBOPHY CMNOCOGHOCTL npu />= con3l (06bl4HO B Kasopu-

mMeTpe Tuna HOHKepca) — oxJlaXKAeHue MpU MOCTOSSHHOM AaB/ieHUMN.

3aBUCUMOCTb TEM/IOTBOPHOM CMNOCOGHOCTU OT TeMMnepaTypbl 40 Hadala
ropeHMs fierko MNoayunMTb M3 ob6uwero 3akoHa [ecca (Hes33) o TensnoTe
XUMUUYECKUX peakuuii npu BefeHUM peakuum npu 1/ = con3l wnum
p = cons3{: TennoTa XMMWYECKOWN peakuun He 3aBUCUT OT MPOMEXYTOU-
HbIX COCTOSHWI BellecTB, BCTyNawlWUX B peakuuio, a b OT Hayasb-
HOr0 U KOHEYHOro COCTOSIHUSA.

MycTb A0 cropaHusi uMmeeM B kunorpammoB TonsmMBa npu Temnepa-
Type ' 1 C TENJI0EMKOCTbI Cb Kan/kr °C u | KunorpammoB BO3Ayxa
c Temnepatypoir Tr m TensoeMKoCTbl Cr HauyanbHass Temnepatypa TX
paBHa TemmnepaType CMeCU:

7- B’ Twb{-b.TLl 7\
T - ~ Bcb+ bl "e (175)
Mocne cropaHua nonyuntca (B-\-L, kmnorpamMmoB npogyKTOB Cro-

paHMsA C Tensl0eMKoOCTbl €A Kanlkr 0C, koTtopas 3aBUCUT OT Temme-
patypbl. Heob6xogumo TakXe OTMeTUTb, UYTO Cb U Cr B opmyne (175)

1 Ha pguarpamme HaHeceHbl NuHUM p = con3!, V= con3! mn L = con3* gna C02n
HZ2 . no koTopbiM 1 Benocb Bce MOCTPOEHUe.
2 Cm. 3cblle, Bc! I, 1923, c¢wr. 16, cTp. 69.
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ABNATCA CpejHUMM  TennoemkocTsasmMu B uHTepBane {T1l— Tb) wu
(T1— T,) cooTBeTcTBEeHHO. [lpeanonoXum, cropaHue BegeTcsa B 6Gombe,
Torga npu oxsaXgaeHun Ao TemnepaTtypbl 7\ gasneHue B 6ombe, BoobLe
roeopsa, 6ygeT oT/iM4yaTbCA OT Haya/lbHOrO AaB/ieHUSA Mepef CcropaHuem.
O603HaYMM rasoByl MOCTOSAHHY CMecU A0 cropaHus yepes /?! KIM\Kr® Q,
a nocne cropaHma — 4epes /?2

XapaKkTepucTnyeckoe ypaBHeHWe, OTHECEHHOe K O4HOW W Trii ke
Temnepatype I,

pyY = (B-}-/.)/?'T1l— po cropaHus,;
p2y = {B-}-1)/?27\— nocne cropaHus.
[ensi nouyneHHO 3TW paBEHCTBa, MOAYYUM

pt = Ax—uw_
Pe  #2 L

roe TX M T2— MOMeKYynsipHble Beca A0 CropaHuMa W nocae cropaHus,
Tak Kak /?1= 848:0T1 n /?a= 848:/p2. Ecnu cropaHuve wuniget npu
NOCTOAHHOM [aB/IeHUW, TO MOXXHO HanucaTb aHas/lofTMYHble paBeHCTBa:

y2 [?2 171

roe Yr— o6bem cmecu [0 cropaHua n Y2— ob6bemM MNpoAyKTOB cropa-
HMWA nocsie cropaHus.

MpefnonoXxmm, 4TOo NpuM cropaHum npwu/>= con3* Y2> Yx (oba
o6bema B3ATbl NpUM OAMHAKOBBLIX [faBfeHUW U TemnepaType), Torga
TennoTa, 3KBMBasieHTHasi pa6oTe pacwupeHua Ap (Y2— Yy), He 6ygeT
yuyTeHa B KasjlopumeTpe, T. e. ecnm 6bl cropaHue wo npn V— cons*, To
Ha 3Ty BENINYMHY Mbl noayynnu 6bl B KanopumeTpe 6osible Tenna:

Oena 3To ypaBHeHMe nmo4seHHO Ha (1-)-5), yMHOXad Ha T2 nu
3amMeHsAs

0; w N o; .. [/
e B p

raoe G, n (30— Moneky/nsipHble TEMNJI0NPOU3BOAUTENILHOCTU, MOMYYUM

=+ = 85 (176)

P.= Pp+ 1,985 (1—~1.~

roe W N2— 4YnC/I0 MOMEW [0 W Mnoc/ie cropaHus.

Takum .06pa3oM €c/Au  4ucio Mofeid nocne cropaHus 2 6oniblue,
yem fpo cropaHus nu 1o C,> Op.

Boo6uie roBopsi, pasHOCTb MEXAY n HEBE/INKA, W 0YEeHb
yacTo ew npeHebperarwoT.
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Takxxe 60/blWle MNPUHUMNNASBHBIA XapakKTep HOCUT 3aBUCUMOCTb
TEMNJIONPON3BOAUTENIBHOCTU OT TeMMepaTypbl.

3aBncuMMOCTb 3Ta JIerko nosyyaetca w3 3akoHa [ecca. Onpegenuvs
no dopmyne (175) Temnepatypy TwW panbHelwuii npoyecc MOXHO
MecTn [BOSAKO:

1. Ao cropaHmsa Harpesaem cMeCb [J0 TemnepaTtypbl 7\— JIT'y,
WTEM CMeCb CXXuUraem u oxnaxpgaem pgo 7\-)- AT, kKonn4yecTBO Tenna,
KOTOpOEe BbIAENINTCA B KanopumeTpe nNpu oxnaxpgeHuu, 6ypeTt npeg-
CTaB/IATb TeMnJ0MpPoOn3BOANTENILHOCTL Npu Temnepatype 7\-{-47'1 o060-
3HauMM ee 4epe3 p M+12,. CymmapHoe Tenso XMMNU4YeckKo peakunm éyaet

AT/ AT -(Beb+ A N TR (177)

BTOpoii usieH 3TOro BbipaXkeHUSA MNpefcTaBnsAeTr Tensao, 3aTpavyeHHoe
Ha Harpes oT 7\ go 7'1+ AO71

2. Cmecb npu TemnepaTtype 7\ CXKUraem u oxsaxpjaem He go Tr>a
po 71+ A7'L Ecnw 6bl MPOAYKTbl CropaHusa oxnaguTb A0 7\, TO KO/IU-
YecTBO Tenna B KasjsopumeTpe fasno 6bl MPOM3BOAUTENLHOCTb npwm
Temnepatype ~.“To 06CTOATENbLCTBO, YTO MPOAYKTbI CropaHuUs oxaax-
palwT He po /Y, a po 7™+ QArI;, cooTBeTcTBYyeT 3aTpaTe Tenja Ha
Harpes NpoAyKToB cropaHusa ot Tlpo 71+ A7 cneposBaTesibHO, NOA-
Hasd TennoTa XMMWYECKOW peakuun Ans BTOPOro ciaydas 6ypeTt

OTL-{B + 1.)cadi\. (178)

O6a 3TV BblpaXKeHMs M0 3aKoHy [ecca [A0/DKHbI 6biTb pPaBHbl ApYyr
Apyry:
@rxari~ ~2'1= WBcev+ 1c1~—~ (5B + caNeT 1-

Mepexoaa K AudepeHumanbHom Gopme, MOAYYUM
acl= [Bcb-\-n1l-{B + 1)c/i\aT. (179)

MHTerpayua 3Toro ypaBHeHUs U fgacT 3aBUCUMMOCTb Tenj10Npon3BoAun-
TENBbHOCTM OT TemMnepartypbl:

12
NT -% = /[Bcb+ 1c-(B + 1)cp\aT- (180)
Ty

npn wuHTerpaumm Hafo wWMeTb B BUAY, 4YTO Ch Cr U CA— MEepPeMeHHbI.
TennoemkocTu 6epyTca nwmbo npwm r>= con3l, nmb6o npu /? = con3l;
B 3aBMCMMOCTM OT TOro, O KakKoh TensI0oTBOPHOMW CcNoco6bHOCTW wnpaet
peyb — wnan (2P.

Mopsapok pacyeta TypbuHbl p — con3! B 75-gnarpamme

Mpyn NpoeKTMpoBaHWM TYpGUHBLI Heo6X0AMMO- MMeTb 3afaHHbIMU
TO/IbKO TOMJINBO M MOLLHOCTb, BCE OCTas/IbHOE MOAJIEXUT ONpefesieHuno,
ucxoast M3 MpuHUMNa Haubonblueld uenecoo6pasHocTu. Takum o6pasom
NosiHbIA pacyeT Typ6WHbI MpeAcTaBfsseT FPoMo3fKyl pa6oTy, Tpebyto-
LYl BbIMNO/IHEHMS 60/MbLLWIOrN0 4YMcAa BapuaHToB. Mbl pasbepemM nullb
nopsiA0K pacyeta AN Kakoro-nM6o BbIGpaHHOro BapuaHTa. B panbHeii-
WeM BCe BENIMYMHbI, KakKMMW Mbl 6yaemM 3afjaBaTbcs, U 6yayT Te



Be/IMYMHbI, KaKue nogsexaT BapbMpOBaHUIO MNPV NPaKTUYeCcKOM MpoekK-
TUPOBaHUN.

1 3ajaemca M36bITKOM BO3gyxa a [lo cocTaBy TonAmMBa Haxc
OUM TeopeTMYecKM Heob6xoAmmoe Ko/amyecTBo Bo3ar ya 10 kwunorpam-
MOB BO3fyXa Ha Kuaorpamm TOnauMBa, MOJIEKY/IAPHBIA BEC YMCTbIX
NPOAYKTOB CropaHus T4 W, 3Has MONEeKYNAPHbIA Bec Bosgyxa T ,” 29,
no gopmyne (174) Haxogum Mg wm M ,= 1—-Mp.

Ha gunarpamme 1 Bbi6upaem (no J1/r) nu3 Tpex MYy4YKOB KPUBBLIX MO
OAHOV KpUBOW: KPUBYH BHYTpeHHel 3Hepruu 1A kpusyt /7= consl u
Kpusylo r>= con3l. [Ana ypo6cTBa wm3obpasum 3TW KPuBble OTAENbHO
(dour. 84). MNpaKTMYecKn COBepLUEHHO He TpebyeTcHA nepeyepymBaTb 3TU
KpuMBble, @ BCe MNOACYeTbl AeflalTcsa HEeNocpefCTBEHHO Ha Auarpamwme,
npuyeM Hajo 3apaHee NpuUyuYnTb ceba He genatb Kakux-nnb6o noctpoe-
HWA 1 0OTMETOK Ha gmarpaMmme, a M0/b30BaTbCA WCKAUYUTENBHO CYeT-
HOW NMHEMKOW, N Mnoslyyaemble BesIMYUHBbI TYT >e 3anucbiBaTb.

Ana 3To uenn Ha AuarpaMme NpoBefeHbl SIMHUW, napassesibHble
nnHnnm AKT un ocnm T. Kpome TOro, Kaxjas BepTuUKalb UMeeT feNeHus,
YTo6bl YAO06HO 6bINO NMHEKOW Un306paXkaTb M30TepMbl (He 4YepTsa uXx).
B Takom BuAe AmarpamMMmori MOXXHO M0Nb30BaTbCA € 60NbLWONA TOY-
HOCTbIO, He npukKacascb K Hell KapaHgawom. Ha guarpamme Kpome
3TOro paHbl: MacwTab Tenna pana kpusoi Il, macwTtab 3aHTpoOnui
Kan\monbs °C (no ocum abcymcc) M macwTabbl AaBneHWin U 06bEMOB.

OTn macwTabbl HEMOCPEACTBEHHO pakwT oTpesku J1/?21m ~ wn AH 1In~

Mo OTHOWEHMAM ~ WAM —, HanMUCaHHbIM Ha MacwTabax: OTHOLWIEeHUe

P1
B34T0 A0 100. Ans kpuBoi Mbl—pgo 10. B cnyyae 601bW KX OTHOWEHWNA, 12,
20, 30 n T. 4., HAAO MNOMHWUTb, YTO 34E€Cb WMeEEeTCHA JlorapuPMUYUEcKUii

MacwTab, W cneaoBaTenbHO, AN MOJyYeHUsN 12 Hago K 0TpesKy
P1

10 npubaBuTb oTpe3ok 1,2 (a He 2!), gna nonyvyeHmsa —= 20 K OT-
pe3ky 10 npubaBnsem oTpe3oK 2 (a He pfgBa pasa r||30\ 10!, Tak Kak
In12= 1n10-]-1n 1,2; In20= 1n10+ 1n2 nT. g4. OTpe3ok AH 1n—, kKak
N3BECTHO, eCTb PaccTOSAHME MeXAY 3KBUANCTAHTHBIMWU JIMHUAMU prslcona{
n pO— cons!, namepeHHoe MO M30TepMe, aHaNOrM4YHO ANA —.

BosBpaTumcss K pacuety. OnpefensieM cpefHUA MONMEKYSIpHbIA Bec
NPOAYKTOB CropaHus Ans B3sTOro a

Ta= Mpg-T4 + MLI'T 1
MoAcuMTbIBAEM HU3LWYK MOMEKYNAPHYIO TennoTBOPHY CMoco6-
HOCTb MNMPWM NOCTOAHHOM AaB/IEHNWN!
e ,-» ;r1v4d-/ <1811
roe Hn— TennoTresopHas CNOCO6HOCTbL TOM/IMBA, OTHECEHHasdA K 1Kr npm

1 CM. npuioxeHwue.
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p—con3! n Temnepatype Ta Ecnu //,, paHa no 6om6e, TO BHOCUM

nonpasky An4 no dopmyne (176) m Ha TemnepaTypy no ddop-
myne (180), rae nmog 7\ Hafo MOHMMaTb TemnepaTypy, NpuM KOTOPOU
n mepsanacb a Ta=T 2— TemnepaTypa A0 Hayana ropeHus, KoTo-

pon 3apgaemcsa. Ta— TemnepaTypa paboyeii cmecu nocne pereHepa-
Topa (cM. cxemy TypbuHbl Ha ¢wur. 1). Heob6xogumo OTMeTUTb, 4TO
Takoe yTOYHeHue nMeeT CKOpel NpUHUMNMAaNbHbLIA XapakKTep, 4em
Bbl3BaHO cyuw,ecTBoM fena. [lMonpaBka peako npesocxoamt 1°/0, n ata
He TOYHOCTb MOJSIHOCTbIO MOKPbIBAETCA MPOU3BONBHOCTbLIO Bbi6Opa K. n. f.
Kamepsbl noj KOTOPbIM MOHMMAaeTCcA OTHOLWeHWe Tenna, MNowWeaLwWwero
Ha Harpes BO34yXa, K TEMNJ/IOTBOPHOM CcrnocobHOCTM TonnmBa. OTOT KO3-
(pyumeHT cooTBeTCTBYET KO3(UAMEHTY BblAesleHUA Tenna B Teopuu
NOpLHEBbIX ABWUraTesiel BHYTPeHHero cropaHusa. Ha ocHoBaHWW 3TOro

B ¢popmyne (181) nog HMN MOXHO NOHMMaTb TeMNA0TBOPHYK cnocob6-
HOCTb 3aJaHHOro TO-

nnvea, B3ATYyH MO
CNPaBOYHUKY wWIan no F
NPoOTOKONY TOMNU3-
Holi nab6opaTopun.

2. 3apjaemca Tewm-
nepatypon Ao Haua-
naropeHua Tawu, oue-
HuBasa \ = 0,95—0,97
(sTa BENMYMHA, KO-
HeYyHo, He Bapbupy-
eTcd M 3aBUCUT OT
KOHCTPYKUUN  KaMme-
pbl, OPCYHKU, 0O6MY-
poBKW 1 Np.), Mo Kpu-
Boi LL (dwur. 84), Ha-
X0AUM TemnepaTypy
cropaHma TO. Onsa aToro B MacwTabe Tensia 6epeM Ha NMHeWKe oTpe-
30K (312 nmetownii Ha ur. 84 gBajuaTb YeTbipe Ae/IeHUS, HanpaB/isieM
NHellKy nNo wn3oTepmMe Ta coBMewass HadyasbHOe pfefleHNe C Kpu-
Boli V, 3ameyaem fgeneHue NuMHelKW, Kakoe coBnagaeT Cc 04HOW U3 Nu-
HUM / = con3l (Ha ¢wur. 84 coBnagaeT 6-e geneHue mn 18-e), 3atem rnepe-
ABUTaemM JNMHelKy napannenbHo BBepXx (418 4Yero u noTpebytTcsA
JeneHna Ha BepTUKaNbHbIX JIMHUAX) Tak, 4To6bl OTMEYeHHOe [esfieHue
(B Hawem crniyyae 6-e) Bce BpemMs Haxoamnocb Ha nuHum [/ = con3! fo
Tex Mop, Noka Apyroii koHel oTpe3ka Cpx He coBnapgaeT ¢ kpuson I
B TOYKe a, aTa Touyka M gacTt TemnepaTtypy cropaHmsa TO. [okasaTenb-
cTBOM TOro, 4to TO ecTb TemnepaTypa CropaHus, CAYy>XUT paBeHCTBO

2 0 &
Tak Kak npu p = con3l Tensio MAeT Ha W3MeHeHMe TemnocofepXKaHus.
la— Tennocogep>xaHue nepef cropaHuem.

3. 3apaemcsi paBnieHuem cropaHusi p0 (3Ta BenMYMHA MOAMEXUT
OCHOBATe/IbHOI BapuMauuM Npu NPakKTUYECKOM MPOeKTUPOBaHMUK), oOLe-
HMBaeMm [aBfieHWe B KOpryce Kojieca TypGUHbI WAM JaBfieHWe KOHUA
paclwiMpeHns B conJjie pxX JT0 AasBfeHue 6yAeT HECKO/IbKO Bbllle aTMO-
cthepHOro faBJjieHMsI 3a CUeT COMPOTUB/IEHUS pereHepaTopa W BbIXJ0M-
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Horo Tpy6onpoBoga, HO MPU HEKOTOPbIX KOHCTPYKTUBHBLIX MEpONnpuT
TUAX, MO3BOJISAIOWMNX MCMO/b30BaTh BbIXOAHY CKOPOCTHYI 3Hepruw u|
nonaTok, 3TO JaBfieHUe MOXeT 6biTb AaXke HUXKe aTtmocepHoro. Ho
BCAKOM C/lyyae OPUEHTUMPOBOYHYIO OLEHKY 3TOW BesIMUYMHbI P 1 MOXHO
BCerga caenartb, UCX0As M3 KOHCTPYKTUBHOW CXeMbl TYpPGOGUHBI.

Mo macwTaby pgaBneHuin 6epem oTpe3ok AHIN A u wu3mepsem ero
NNHENKOW, 3aTeM COBMelW,aemM JIMHeWKY ¢ wnu3oTepmoil 0 Tak, 4TOObI
npaBbIii KOHeL, oTpe3ka J1/? 1n” coBnagan c kpueoi /r= con3{. 3ame-

YyaeM feneHve NVHelKU, KOTopoe coBnagaeT ¢ 6nuvkailwell BepTUKanb-
HOW nNuHuel (Ha dwur. 84 4-e pgeneHue), U cABUraemM JIMHENKY napan-1
nenbHo camoii cebe BHM3 TakK, 4T06bl 3amMe4dyeHHOe fAesleHWe BCe Bpems
HaxoAunocb Ha BblbpaHHOW BepTUKanM [0 Tex nop, MoKa HyeBoe
JeneHne nNMHENKU He coBnagjeTe KpuBoh /?= con3l 3ta Touka B nu

facT TemnepaTypy 7> KOHLUa aAnabaTUUecKoro pacllMpeHusi, 3aruchbl-

Baem ee. Pacnonaraemoe tennonageHwe // = (/0— Kan[mMonb ecTb

paboTa B Kasnopusax, KOTOpPYl Mnosyyaem B UaeanbHOW TypbuHe Ha OfuH
MOMb MNPOAYKTOB cropaHusa. Pacnonaraemyt pab6oTy bp nonyunmm u)
paBeHCTBa
Wp
= —— KIM/KT.
T9A
3anucbiBaem /0 1[ u H . YkaszaHHoe onpegeneHne T[ o06bsAcCHseTCS

cnegywowmm obpasom: Ha gunarpamme (CM. NpuaoXeHue), a TakXe Ha
dur. 84, nmeeTcAa TONIbKO 04HAa KpuBasa/? — cons*, ec/iv HA3TY KPUBYIO Mbl
bynem cMoTpeTb Kak Hapx= cons{, To nMHMA pO— cons™ foskHa NponTn

roe-to cneesa oT pX Ha pacctosHum AH 1In — (Ha d¢wur. 84 nokasaHo
P1

NyHKTMpom). Tlo cyuwecTBy BCA NMHMA /D= con3l;, Ham He HyXHa, a
MHTepecyeT Hac nuwb Toudka pOTO (Touka A Ha ¢wur. 84), wn3 KOTOpoON

Mbl OO/IXXHbI NpoBecTn apgmabaty AB. OTknapbiBaHue otpe3ka AH 1In—

COOTBETCTBYET HaXOKAEHUK TO4YKM A, a napassie/sibHoe MepeHeceHmne
NNHENKN BHU3 — npoBedeHuUo agmabarel AB. 3ToT cnocob nonb3oBa-
HUA NUwb 0AHOM nuHuein [? = con3{ npepgnoxeH Lwne.

4, 3afjaemMcsi OKPYXXHOI CKOpPOCTbI Kosieca U M\CeK (3Ta Besnuunt
WIn BapbupyeTcsa MNpu mManbix 3HavyeHnsax HPwunu 6epeTtca makcumanbHO
BO3MOXHOI MO YC/IOBMSM MPOYHOCTU AUCKA W N1I0NATOK B AaHHbIX YyC/0-
BUSX, MpuUUYeM 3TOT BbI6Op cpa3y cAenatb TPYyAHO, TaK KakK BHaudasne
HEW3BECTHbI TeMmnepaTypHble YC/I0BUSA, B Kakux 0yayT pabotaTb Typ-
6VWHHbIE KOJsleca), OueHMBaeM KO3I(PUUMEHT CKOPOCTWM B comje « (Pp=
= 0,95— 0,97). Haxoanm CcKOpPOCTb MUCTeYeHUA M3 consa

n/~Wp
Ued1l 5y -r,
n>

rge — TensionageHue, O0THECEHHOe K 1 KIr nMpogyKToOB CropaHwuvs.
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5. Bbibupaem umcno 060p0oTOB TypbuHbl @ B MUHYTY. Bbibop
MOM BEJINYMHbLI 3aBUCUT OT MHOMMX (haKTopoB, U B 3aBUCUMOCTU
[Or KOHKpeTHbIX YyCNOBUIA  BeNMYMHA @A MOXET CUJIbHO MeHSTbCH,
naymoHapHaa rasoBasi Typ6uHa HM B KaKOM OTHOLWIEHWUW He MOXET
paBHATLCSA C caMosieTHOW WAM TypbBOBO3HOW TYpPOUHOWA Ha Ty >Ke MOL-
HocTb. PepykTopHas wunn 6e3pegyKTOpHas KOHCTPYKUWUSA, MeTofn oxna-
~NeHUA paboumx Kosec, ycnoBusa rabaputa W Beca, LOJITOBEYHOCTU WU
| — Bce 3TO uMeeT BAMAHME Ha Ta-U faTb UcHepnbiBawLWMe yKazaHUs
la Bce cnyyam — 3apgava TpygHas, ga, Kpome TOro, 3TOro W He Tpe-
byeTcAa. B KaXAoM 4YacTHOM c/iydyae rpamMoTHbIA KOHCTPYKTOp Bcerga
CMOXKeT cAenaTb 3TOT Bblibop. Vmea KW, Cx N, onpejensieM MaKCu-
MasibHO BO3MOXHbIA BHYTPEHHUI I OTHOCUTENbHbIA K. M. A. TYp6WUHBbI
Ons BblbpaHHOW cxembl o6nonaymBaHMa wnM BoobwWe AN WU3BECTHbIX
cxem o6bnonaymBaHua (ofHOCTynmeH4YaToe, ABYXCTyneH4yaToe u np.).

Mpouecc HaxoXKAEHUA MaKCUMasbHOro npeacTaBnseT co6CTBEHHO
oTAeNbHYl 3ajady, noapo6HO pa3bupaeMyld BO MHOrMX Kypcax napo-
BbIX TYPOUH. OCHOBHble MOJIOXKEHUsI MpuBeAeHbl B rnase ,O6was Teo-
pus Typ6uHO. MMpu noacyeTe MNepBOro BapuaHTa BMecTO 7, MOXHO
B3AiTb KM M NUWb B OA4HOM W3 MOC/AEAHUX BapuaHTOB Y4YecTb BIUSHUE
TPeHMa gucka o0 ras, T. e. nepelitm K % [pu noacuyeTe TpeHUS Aucka
0 ras yfjenbHblii Bec cpefbl, B KOTOPOA BpalaeTcss AWUCK, MOXHO MNOA-

cuMTbiBaTb Mo TemnepaTtype T[— agnabaTtuyeckoro pacLIMpeHUs:

n -
a1

M3 camoro onpegesnieHUs BHYTPeHHero OTHOCUTE/IbHOIO K. M. 4. cieayert

n,
= 7 »

roe A, — BHYTpeHHsA paboTa TypbuHbl (T. e. 6e3 ydyeTa BHELHUX
MexaHW4yecKux MNoTepb) B Ka/0pusAX Ha MOAb MNPOAYKTOB CropaHwus.

rae /x—pelicTBUTeNibHOe TemnjocofepXXaHue O0AHOF0 MO BbIXOASILLETO
M3 TypbOWHbI rasa Mnpu BXOJe ero B pereHepartop (CKOpPOCTb MOTOKa rasa
npy BXOZE€ B pereHepatop MPUHUMAETCs PaBHO CKOpPOCTW rasa B Kamepe
cropaHus). 3ameHsis A, uepe3 HpX, Haxogum

N= A—

n no T5-gnarpamme onpegensiem TX— AelicTBUTENbHY TeMnepaTypy
npu BXoAe B pereHepatop. lMpu oxnaxpeHWu aucka u nonaTtok Tx no-
HU3UTCS Ha BeJIMUMHY — , rje — Tenno, ywejlwee ¢ oxaaxgawouwel

BoAOW (MNn yemM-nm6o ,El,pPyFVIM), Ha 1 Kr rasa; ¢, Kanl]kr °C — tensioem-
KOCTb.

6. Onpegensem paboTy, 3aTpadyeHHYl0 Ha cXXaTue BO3jyXxa W nogavy
Tonnmea B Kamepy. Ecnu Tonnueo rasoobpas3Hoe, TO OHO TaK e, Kak
M BO3AYyX, MojaeTca B Kamepy CropaHmsa KoMnpeccopom (Kak npasuno,

1 O6 oxnaxaeHwn conen rasoBbiX TypbuH cm. E. C. LWaclloay Hea! bB3e3 1n lurblne
norrle$, EnSweer, 1929, Jliune 7, p. 619. NmeeTca ykasaTenb nNutepaTtypsbl.
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Typ6okomnpeccop). [AnA 3Toro oueHUBaeMm fJaBjieHUe cxXaTus pc, npu-
yeM OHO GyaeT 6Gosnble, yem p0, 3a cYeT rUApPaB/INYECKUX COMPOTUBIIE-
HUi/i B pereHepaTtope UK Bo3agyxonpoBoge. He vMes KOHCTPYKTUBHbIX

pasMepoB pereHepatopa, 3Ty OLEHKY MOXHO cAesiaTb J/Mlb OPUEHTU-
POBOYHO-.

pc— 0,1— 0,3 aT.

BennuyvHa 3TOro COMPOTWUB/IEHWS 3aBUCUT OT TemnepaTtypbl Ta uem
Bbille 3Ta Temnepatypa, TeM 60/bllue MNOBEPXHOCTb pereHepartopa W,
cnepfoBaTenibHO, TeM Gosblle ero conpoTuBfieHWe. [laBreHne oKpy»Kaw-
uero Bo3agyxa 0603HauyMm 4vepe3 plwu ero TemnepaTtypy depes Tx CooT-
HOLWeHWe MeXAYy PX U pr oroBopeHo B n. 3.

Ona nonyyeHus ofHOro Mofis NMPoOAYKTOB cropaHus TpebyeTcs BO3-
ayxa | kunorpammoB u Tonsuea B kunorpammos:

abx,,
b= +——7- Kr'monb\ (182)
1~-a*0
T
B=1, Kr\MOJlb. (182a)

MN3oTepmnyeckass paboTa cXKaTus 3TUX KOJIMYECTB B Kaslopusix Ha
OAVWH MOJIb MPOAYKTOB CropaHus

Mr= ALLT, In™ ;  WMb= ABHHbLIN&,
Pr Pb

raoe /?r 1 Hb— rasoBble MNOCTOSIHHble BO3Ayxa WM TonsiMBa B KIM\Kr°cC;
pb— HauyasbHOe [AaBfeHWe razoo6pas3HOro Ton/MBa.
O6wan TeopeTuyeckas paboTa, 3aTpadyeHHas Ha cxaTue,

Hc— Hr-\- b Kanlmosnb NpoayKTOB CropaHus.

Onsa xupkoro Tonnuea Wb BbipaxkaeTcss Apyroin copmynoii:

H>
6 b
rae pc KN\M~— faB/sieHMe Noc/e Hacoca, Kr/M3— ypaenbHbIli Bec Ton-

nuea; B KnaorpamMmoB — KOJ/IN4HECTBO TOMJiMBa Ha MOJIb NPOAYKTOB
cropaHunA.

OueHuneas I/I3OTepMVI‘-IECKI/II7I K. M. 4. KoMnpeccopa Ana so3gyxa ™ u

ansa Tonnuea W, MoAcUUTbIBaeM 3(MMEKTUBHYH paboTy, 3aTpayeHHy
Ha cXxaTue:

— ONA XUAKOro — -1 .
T \ % %

7. Haxogum TennoBoi K. M. A. ra3oBoii TypGuHbl 6e3 yyeTa 3aTpart
Ha oOxnaxaeHue
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roe UM— MexaHW4YecKuii K. n. A. TypOuHbl; 4]0 9=:97— 98°/0 gna Neogr >
> 1000 n. ¢, O.p— no dopmyne (181). Ecnm gna oxnaxgeHusa pabo-
YMX 3/IEMEHTOB Typ6uHbI 3aTpaumBaeTcs paboTa c Bana caMoil TYpOUHBI,
TO MOMIHbIA K. N. 4. rasoBoA TypO6MHbI

(184)

roe Hk— paboTa B Kasiopusax, 3aTpadeHHas Ha oxsaXAeHue, OTHeCeH-
Hasgs K OAHOMY MO0 MPOAYKTOB CropaHus.

8. Onpepgensiem TemnepaTypy NPOAYKTOB CropaHus 3a pereHeparo-
pom. O603HaymMM TemnepaTypy nocsie Komrnpeccopa yepe3 TC M N0 KpU-
Bon Ll (dpur. 85) gna Bo3gyxa Haxogum Ko-
nuyectso Tenna (3; (oTpe3ok ab Ha dur. 85),
notpebHoe Ha HarpeB 04HOr0 MOMASA BO3gyXa
oT Tc go Ta Ecnm tonnmeBo rasoobpasHoe,

T0o no kpusoih I! gna rasa (Ha d¢wur. 85 3Ta
KpMBas He HaHeceHa) aHa/0rM4yHO HaxoguMm
ONSA XNAKOTro Tonsauea

0= Bcbv[Ta— Ty Kan)mosnb NpoayKT OB
cropaHus. (185)

O6uiee KOMMYECTBO Tensa, KOTOpoe Haao
3aTpaTuTb Ha Harpes Bo3gyxa b kunorpam-
MOB ¥ TonauBa B kwuiorpammos,

Ur=<ilpt-+<}1, (186)

roe Gr— KonM4yecTBO Tensia, OTAAHHOE OAHUM our. 85,
Mo/sieM MPOAYKTOB CropaHums BO3AyXy W Ton-

nmey; b 1 B— no cdopmynam (182) n (182a);

A= 29; Tb— MONIeKyNnsapHbIA Bec rasoobpasHoro tonnuea. Jns Xua-
KOro TonsuBea

(Ir= a1™ + Bcew(Ta-T b). (186a)

OTknagbiBaem 0Tpe3okK ci?=(3r oT kpusoWh Ll gna npopykTtoB cropa-
HUSi, NpoBOAUM Mapannenb-c/ 40 nepecevyeHUs ¢ kKpusolhi &, nmonydum
Temnepatypy Tr nocne pereHepatopa. KoHeyHo, .npoBegeHune” cf
npovcxoant 6e3 KapaHgalla C MOMOLWbI0 NUHelikW. [asbl ¢ Temneparty-
poi Tr moryT 6bITb WMCNOAb30BaHbl A8 KaKWX-IM60 HarpeBaTe/lbHbIX
uenein. OTHoweHue (gur. 85)

or (187)

n—n

Has3blBaeTCA CTerneHbl pereHepauun. PasHocTb 1X— /, gaeT TO Tenno,

KakuM Mbl pacroflaraeM Ha HarpeB B pereHepaTtope; (3r— tenso, gak-

TUYECKM MCMO/Ib30BaHHOE.
CTporo roBopsi, TemnepaTypa nocsie pereHepartopa 6yaet Huxke Tr,

TaK Kak MMeeTcss MnoTeps Temsia B OKPYyXawlWyw cpeay; OLEeHUTb 3Ty

155



yemM OHO oygeT 6onbwe, yem pO0, 3a cueT TMAPABANYECKUX COMPOTUHNU
HUl/i B pereHepatope W BO3ayxonpoBoge. He MMes KOHCTPYKTUMMbIK
pa3MepoB pereHepartopa, 3Ty OLEHKY MOXHO CAeNaTb /Wb .............
POBOYHO-.

Pe—Po~ OO — 0.3 aT.

BenunuvHa 3TOro COMNPOTUB/AEHUS 3aBUCUT OT Temnepatypbl Ta uem
Bbille 3Ta TemnepaTypa, Tem 60/blUe MOBEPXHOCTb pereHepartopa W
cnefoBaTenbHO, TeM Gosfiblue ero conpoTuBaeHue. [laBneHUe oKpy>XXaT
uero Bosagyxa 0603Hauum uepe3 plu ero Temnepatypy uepes T,. CooT-
HoleHWe Mexay pr u plorosopeHo B n. 3.

Ona nonyyeHuWst oAHOTr0 MO/t MPOAYKTOB cropaHusi Tpebyetcsi Bol
ayxa b kunorpammoB n TonnvBa B kunorpammos:

oDk

— w0 Kr\Mosib\ (182)
L

B — Kr\Mo7/lb. (182a)

MN3oTepmnueckasi pabota cXaTus 3TUX KOJIMYECTB B Kaslopusix na
OAVH MONb MPOAYKTOB CropaHus

MAALLDTTM A -, Hb= ABKHBbLIn&,
Pr Pb

roe A, n Ab— rasoBble MNOCTOSIHHble BO3gyXxa W TonnmBa B KrM/KrOC;
pb— HauyasbHOE AaBfeHWe ra3oo6pas3HOro TonsMBa.
O6uwas TeopeTudyeckasa paboTa, 3aTpadyeHHas Ha cxaTue,

Hc= Hr-\-Ub kKan\mosib NpogyKTOB cropaHus.

Onsa xugkoro Tonnuea Hb BbipaXkaeTcss apyroil copmynoii:

Ho= AB AA~T,
I»

roe pc Kr/M2— paBfieHVe MOC/e Hacoca; Tb KIMb— yAesnbHblli Bec Ton-

nvea; B KnsaorpamMmmoB — KOJIM4eCTBO TOoMJimBa Ha MOJIb NpPOAYKTOB
cropaHunA.

OueHnBas M30TepMUYecKUiA K. M. . KOMMpeccopa Aas BO3Ayxa X U

Ans TonnuBa %, MNoACYUTbIBAEM 3PHPEeKTUBHYH paboTy, 3aTpayvyeHHYi
Ha cXxaTue:

He=--\ - —; [Onsa »Xnakoro —
b \ y, ~ \

7. Haxogum TennoBO# K. M. . rasoBol TypbuHbl 6e3 ydeTa 3aT”.Thl
Ha oxnaxpneHuwe T)'4



NOTEPIO MOXHO, 3HAA KOHCTPYKTUBHbIE (DOPMbl N pa3mMepbl pereHepartopy 1
KpOMe TOro, B CWU/IbHOW CTeneHW BAWSAET Ha Hee u3onauyuma, n B n]- gl
BapuTeNibHbIX pacyeTax MOXHO He cuuTaTbCA C 3TOW NoTepeil.

9. Mo T)® ona 3afaHHOM MOLWHOCTU HaxoAWM pacxog TONAMBa B U<
KONMNYecTBO TMPOLYKTOB CropaHusa, onpegenseMm nNpPoxoAHble ceyeHuu !
TYpbuHbI, MOBEPXHOCTb pereHeparvopa, pacrnpegeneHne TemnepaTypLl!
no nomnatkam v AUCKY W np. [Ana onpepeneHua obbema Kamepbl cros
paHusa 3ajalTca TEeNMOBbIM  HaMNPsXeHMeM TOMOYHOro npocTpaHoTuvn, |
Ana rasoBblX TYpO6UH XMWAKOro Tonamea, MOBUAUMOMY, MOXHO MPUHU-
mMaTtb oT 10 go 40 mM/H. Kas Ha Ky6. mMeTp B yac, T. e.

A — | = 107 po 4 <10"kas\M3uac !

B 3aBMCUMOCTM OT MOLLHOCTW, MoAOrpeBa BO3AyXa, KOHCTPYKUMU ¢op-
CYHKU U Kamepbl. O6beM Kamepbl CropaHuWs HaigeM M3 COOTHOLIEeHWUU

Y= B Wy Ky%. MeTpOB,

rpe B kr/dac— pacxopg tonnmea; HW Kan\Kr— ero TensioTBOpHas cmno-
COOHOCTL RYUW =BH U

Mopsapok pacyeTa Typ6uHbl /= con$l B T3-guarpamme

JaHHbIMM, TakK e Kak m B TypbuHe /? = cons3l, ABAAWTCA TON/UBO,
MOLHOCTb W, KOHEYHO, YC/N0BUA 3KcrsoaTtauuu.

Kpome c06CTBEHHO Tra3oBOW Typ6uHbl B TypbuHe XonbuBapTu
nmMmeeTcsa naposas TypbuHa (cM. cxemy Ha dur. 4), Kotopas NpuBoOAUT
B AeilicTBuMe Typbokomnpeccop. JasneHue cXatms PC B 3Tol TypbuHe
He ABASAETCA BESIMYMHOW, HE3ABUCMMOW OT MPOYMX BESINYUH, & HaxXoauTCs
B onpeAesieHHOM COOTHOWEHUN C TeM W306bITKOM BO34yXa, KOTOPbIN
uMeeTca npu cropaHun. JaTb aHanMTUYecKyld 3aBUCMMOCTb PC OT a
Henb3sd, TaK KakK B Hee [0/DKHbl BX0AWUTb NapamMeTpbl BOASAHOrO napa,
onpegensemble u3 /5-gnarpammbl AN8 BOAAHOrN0 napa, HO MOXHO Mo-
KasaTb, 4YTO Takas CBA3b AEeNCTBUTE/NIbHO CyllecTBYyeT.

Mpepgnonoxum, ™Mbl pab6oTaem ¢ OAHUM W TeM >e M3ObITKOM BO3
Ayxa a, HO C pas/IMYHbIMW JaBlfieHUAMU cxXatnua pc. C yBesiMYeHUEM D,
3aTpata paboTbl Ha cxXaTue BO3gyxa, HEob6XoAMMOro Asa cropaHusa 1Kr
Tonnuea, byaeT Bo3pacTaTb, cC/llefoBaTeNlbHO, naposas TypbuHa, koTopas
npMBOANT B ABWXeHWe Komnpeccop, 6yaeT pacxogoBaTb 60/blie napa,
Ana 4vero noTpebyloTCA BbIX/IOMHbIE rasbl U3 rasoBoii TypbuHbl ¢ 60see
BbICOKOM TemmnepaTypor (KO/IMYeCcTBO BbIX/IOMHbIX Fa3oB ocTaHeTcA Mo-
CTOAHHbIM, TaK Kak a= con3l). ®akTuyeckum 6y'AeT MPOUCXOAUTb Ha-
o6opoT (thur. 86): npm cxXatuum [0 [aBlIEHUA cropaHve wngeTt no
nvHnm CMA; 1M BbIXJ10MHbIE rasbl MMEKT COCTOAHWE, COOTBETCTBYlOLLee

Touke B\ yBenunumeaem cxxatue Ao AaBneHus p'c > p C, cropaHue noaeT no

nuHun C202, a Tak Kak Haya/lbHble TeMMepaTypbl NMPUHATbI 04UHAKOBbIMU,
TO X TemnepaTypbl cropaHus 6yayT paBHbl (a= cons3l crnegoBaTefbHO,

mn d»~ 1—|" '(')*T,EI, =con31), HO BbIXJIONHbIE rasbl BO BTOPOM cCliy4yae
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McioT 6051ee HU3KYH Temnepatypy (B2, uyem B nepsom (Touka /?)e=
UKUM 06pa3oM SACHO, YTO Mbl He MOXEeM MPOU3BOJILHO YBeNMUYNBATHL PC,
K KaK MOXEeT He XBaTWUTb OTpaboTaBwero Tensa gnsa paboTbl napoBoi
TYpPOUHbI.

AHanoru4yHo pgna cnyyasa /7,= con3*, HO NpuM NEepeMeHHOM a Yem
CunbiHe a, TeM MeHbLUe pacnosiaraeMoro TernJsia B BbIXJIOMHbLIX rasax
(Touka Bwu cropaHme ot Cx go JIr), a paboTa cxkatmsa Ha 1 Kr npo-
OYKTOB cropaHmss npakTU4YecKW ocTaeTcsa ofHa unTa xe. CrnepoBaTtenbHO,
e npu cropaHum oT C\ go A Tenna Ansa NapoBoii Typ6buHbI xBatano,
80 npw 6onblwem a (cropaHue o ATr) Tenna yye HexBaTUT, TaK Kak
Tennocogep>aHue BbIX/IONHbLIX Tra3o0B BO BTOpoMm cny4vae (5r) Huxe,
Uemvm B nepsom (B). Bce 3Tu paccy>XaeHuUs BepHbl, €C/N cyuTaTbecs
C NPMBOAOM KOMMpeccopa TO/IbKO OT MapoBOW TypbWHbI, ecnn >xe 4NN
KOMMpeccopa MOXHO 4YacTU4yHO 6paTb
MOLLHOCTb OT r/aBHOW Typb6uHbI, TO
Bonpoc cTaHeT wHave. [llepexoAnm K
pacyeTty.

1 3apaemca uU36bITKOM BO3gyxa a,

HaxoAum no coctaBy Tonsauea /0— Teo-
peTnyeckm Heob6XoAMMOE  KOSIMYecTBO
Bosgyxa. OnpepgensdemMm [OJ1II0  YUCTbIX
npoAyKToB cropaHua Mg, monekynsap-
Hbli Bec TMPOAYKTOB cropaHus pgns

H3ATOro a— T[. n 3amMedaem Kpun-

Bble V, p, V B 75-ganarpamme. Kopoue,
»TOT MYHKT 06WNIA, 4TO U A1A TYpOUHBbI
= cons*.

2. Bblbupaem TemnepaTypy A0 Ha-
Yana ropeHua Ta, npuyem HeobXo4UMO
NPUHATL KOHCTPYKTUBHbLIE Mepbl K ee MNOHWXXeHuw (cMm. rnasa 2, A),
O 4ero MOXHO nMoCTaBUTb OXJlaguTesib MOcC/e KOMMpeccopa Wau,
OxnaxpaTb Kamepy MNpoAyBKOW WM KakKuMM-Nnb6o Apyrum cnoco6om.
OnpegensieM TenJIOTBOPHYK CMNOCO6GHOCTb, OTHECEHHYI K 04HOMY MOJIIO
NPoAYKTOB CropaHus,

K N=1Tbl-

K 3Toli BenmMumHe TaKXXe OTHOCSATCH BCE OrOBOPKW, Kakue Mbl Aenanu
Bbiwe Ana (3y; K. N. 4. Kamepbl W), 34ecb MO CyU,ecTBY OTAM4yaeTcsa oOT
TakoBoro B Typ6buHe p — con3{, Tak KakK yc/ioBus paboTbl CWU/bHO pas-
NINYHBL NPOAYBKa KaMepbl CropaHus oxjflakjaeT CTeHKW KaMepbl U npu
cropaHUM 4YacTb Tenjsa aKKyMy/uMpyeTcs B CTEHKax W yxoguT 3aTem
C npoayBOYHbIM BO3AYyXOM. Ecnm cTeHKM oxnaxpawTcs BOAOW, To U
yMeHbLWNTCA Tem 6onee. Takmm 06pa3oM OLEHUTb 3Ty BE/IMUUHY MOXHO,
npogenas OPUEHTUPOBOYHbIE MOACYETbl B KaXKAOM KOHKPETHOM criyyae,
npumepHo yr= 0,9— 0,85. Haxogum Temnepatypy cropaHmua TO no
KpuBoii V Ha coBmeweHHOW [3-guarpamme (dur. 87); Ha NuHelike

dur. 86.

wTabe Tenna 6epeM O0Tpe30K Ha4yasibHOEe [efieHUe JIUHENKN
BMJLULaeM C KpPWUBOW U npu TemnepaTtype Ta 3amMedyaeM fJefieHue
|wMelikn, coBnapatouiee ¢ Kakoii-nm6o BepTukanbio (1= cons*) (Ha

|
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dur. 87 — pgeneHne 8,5) u 3aTtemM nepemeliaemM JIMHelKy BBepx napwun!
nenbHO camoli cebe Tak, 4TobObl 3amMeyeHHOe AesleHWe BCe BPeMS OCTM
BasioCb Ha BepTMKanM, [0 Tex Mop noka APYroi KOoHel oTpeska
(27-e peneHne) He coBnajeT C KPUBOWM W W NWHelka 3aliMeT MOM0XB
HVe, ykKasaHHOoe NyHKTMpoM. Temnepatypa TO cooTBeTcTBYeT Touke |
Uto TO wn 6ypeT Temnepatypa cropaHus, cnegyet u3 T10rO, 4yto npu
cropaHuM npu MNoCTOAHHOM o06bemMeABCe NoABefeHHOe Tensio maet HAO
N3MeHeHMe BHYTPEHHEeW 3Hepruu:

— e
4TO U MMeeMm Ha d¢ur. 87.

3. [AasneHne coxatua pCc Hafo onpefennTb
y>XXe B3ATO0; MO3TOMYy 3ajaemMca PC C TeM, 4TOObI
HaCKONbKO yAa4yHO 3TOT BbI6GOpP cAenaH.

nonb6opom,
3aTeM MPOBEPHMU.,

OTpe3ok ei (dur. 87) = AH In— 6epeTcs no macwTaby pAaBneHun,
P\

Heobxoaumo wnmeTb B BUAY, 4YTO (haKTUYECKW Ha Juarpamme WMMeeTcs
TONIbKO ABe AuHuu: [?= con3l: n r/= con3{, NUHUM PC N CA — 3TO HO
obpaxkaemMble SIMHUU, KOTOPble MOXHO Obl/10 661 MOCTPOUTL, U HaHECEeHbI
OHW Ha dwur. 87 nuwb ANA 06bACHEHNA caMoro rnojcyeta. 3Hasa 0TPe3oK
eil, Haxoaum O0Tpe3okK Cb K oTknagbiBaem ero oT Touyku bx Tak, uTo
bXA — bc. Touka A paeT COCTOAHME B KOHLUe cropaHus. ToOUKyY J1 MOXHO
HaliTm no-gpyromy: onpefensem fAaBfieHUe CropaHus

w_»?0 \

Po Pe Ear
M Torga oTpesoK

AO = AH\n~",

Px

TaK KakK 4yepe3 Touky A Ao0/XKHA NporTU NuHua [>0=
NTak, B3siB oTpe3ok AO no macwTaby (paBHO

consl:.
17 peneHunam nn-

Helikun), coBMellaem npasblili KoHel oTpe3dka AH In— ¢ nuHwel /»= con A
Px
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roa HysneBoe feneHuve coBrnajaeT C Boob6pakaemoi Toukoin A. 3a

"aemM pgenieHWe JMHENKKW, coBnagjakliee € KaKow-iMbo BepTUKasbio

; Gwur. 87 7-e peneHwe), U 0Nyckaem JIMHeliKy BHW3 [0 Tex nop,
loka HyfeBoe fAeneHue He coBnafeT ¢ KpuBoi /?==con$l (Touka B) wu
JlvHelika 3aliMeT MYHKTUPHOe MofioXeHue. Temnepatypa T[ HacTynut
# KOHUe aguabaTmMyeckoro pacwmpeHus.

4. Pacnonaraemas pa6oTta B Kanopusax Ha 0AMH MOJb NPOAYKTOB
TopaHua npeacTaBUTCA MNJIOWAaAbl0  KPUBO/IMHEMHOr0 TPeyrosibHUKa
m\BM rge M — Boo6pakaemas Touyka MnepecevyeHUs JNUHUN PX= cons!
MnunHunm 1/ = con3l, nayuwein ydepesd Touky J1 (dur. 87). Mnowanb 3Toro

Tak Kak ~ATpeyrosibHMKa (3awTpuxosaH Ha qur. 87) o6o3Hauymm depes H K=

m m'gAb K Kan/monb. OHa paBHa pas3HOCTU nsowiagent, nexawmx nop

KpmBoii AM un kpusoii BM: nepBas u3 3Tux nnaouwager pact pa3HoCcTb
TYTPEHHUX 3Heprunii (Tak kKak kpmBas AM — w/= consl), cooTBeTCTBY-
ownx Toukam J1 M M, a BTOpas — pasHOCTb TennocoAep>XaHui
ntoukax B u M, cnegosaTtenbHo, nnowanb TpeyrosbHMKa

*= (¥Y,- «l)- <4-

1)=wn -'\ + </,- n,'l-

Pa3HocTb
N~ N =N M=AHTM
cnefoBaTesibHO,

Hn,-n ,-1 '+ 1,9NeT,. (188)

Ota copmyna pgeilictBuTenbHa, ecam W u | oTcumTbiBawTCca oT abco-

NIIOTHOro Hynsa, ecnv xe L 1 / cuntawT o1 0°C, To BMecTo abCo/OTHOI

Temnepatypbl TM Hago 6patb IM=T M— 273; 3TO BUAHO M3 TOro, 4ToO
paszHocTb IM— OM= (¢ — cKTmM, ecnn cumtaTtb OT abCONMOTHOIO Hyns,
n paBHa (cp— c,) 1M ecnm cumTtaTtb oT 0°C.

Ha npunoxeHHoW guarpamme cyeT wuaet oT 0°C,

1.985 (M.

cnepoBaTesibHO,
(188a)

TemnepaTypy, COOTBETCTBYyKILUYyl0 Touyke M (BooGpakaemasi), Haigem
M3 COOTHOLWEHUS, Tak Kak npouecc AM ugeT npu NocTosiHHOM 06beMe,

U cnepoBaTesibHO, ab6COMKTHbLIe TemnepaTtypbl NPoONoOpPLUOHANbHbI
paBneHnam TO: TmM=p 0:px

NTak, B pe3ynbTarte Mbl AO/DKHbl M3MEPUTb AUWbL W NpuU Temnepa-
Type TO ul[ npu Temnepatype T[ u nogcumtats IM= Tm— 273. B n3no-

KEHHOM pacyeTe Mbl He YYUTbIBANN BAUSHUE MOJIEKYNAPHOIN0 W3MeHe-
HVYS Ha pgasneHue cropaHus p0. Ecniv NX— uyucio moneil Ao cropaHus,
A2— nocsie cropaHusi, To AgaB/fieHVMe CropaHus onpeAenuTcsa Tak:

r m  H
P»=P°Ta'n x

M CBA3M C 3TUM W3MEHUTCS MOJI0OXKEHUE TOo4ku A, a cnegoBaTtesibHO, U
r

Toukn B, Tak kak oTpe3ok AO 6yaeTt paseH AH 1n— . MI3ameHnTCca n Ty
P\
r P1
fM_ {Op*o’
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n B opmyny pnsa pacnonaraemon pabotel HBPK Hago BHOCUTbH yxke
3TN 3Ha4veHUs:

=7~0-(/T + 1,98 C

5. Ons onpefeneHns AeiCTBUTENbHOM TeMnepaTypbl ras3oB B KOpMyce
TYyp6UHbI Nepen BXoAOM B napoo6pasoBaTesib U UX TensocofepxKaHus
Heob6xoAMMO HaWTUM K. M. [A. KakK Ha OKPYXXHOCTM Kojeca |, Tak
W BHYTPEHHWUI OTHOCUTEsNIbHbLIK K. M. A. T, ¢ y4eTOM TpPEHUA [UCKU
0 ras.

MeTopn onpegeneHms T ocTaeTcsa TOT >XXe, U onpejesieHne 3710 Mo-
TpebyeT rpajuyeckoin uHTerpayum, Kak 6bi/10 pa3obpaHo Ha dur. 79.
MokasaTenb agmabdaTbl HY>KHO

o | 7 X B3ATb CPEAHUI MeXay TeM-
‘ nepatypamu TOwu T, oH 6y-
\ T A X Ne /\/p o patyp y
fLeT paBeH
A\ /i \ aVp"
\ - . B K1
\r" 10 Y'no \Y¥Y\o'5 1/15 1 K =
\r ¢ Vs (VI
\ " AN y Y OTpeskn >xe /0 /', L0 n
V_/ /o\ 1Ol HYXXHO B3STb U3 Kpusoii I,
\y X KakK nmnokasaHo Ha dwur. 87.

Mpwn xenaHum nonyyunTb

60MblWY TOYHOCTb ANA Mo-

dur. 88. CTPOEHMA aguarpammbl, Mo-

AO06HON pnarpamme dwur. 79,

npuaeTtcsa NOCTPOUTbL BCMOMOraTeNbHY gnarpamMmmy, falollylo ypaBHeHUe
agna6atbl B koopanHatax (pT) n {VT). CTpouTcsa oHa Ha ocHoBe /N-aguna-
rpaMmmbl cnegyouwmm obpasom: Boibnpaem pag nsotepm: T0, T, T, T” nT. 4.
(pur. 88) u coctaBnsiem Tabnuuy Bcex BeNMYUH B 3aBucumocTtu oT T.

Bepem Ha nuHeilke oTpe3sok AH In nomewiaemM JIMHEKY Ha U30-

Tepme TO n 3amedyaem, Kakoe AesieHWe coBnajaeT c 6naukainwen BepTu-
Kanbi XX (Ha ¢ur. 88 coBnapgaeT 6-e geneHue). 3aTem rnepemMeLiaem
NHelKy napannenbHo camoi cebe BHM3 W U3MepseM 0Tpe3ku a'b’,
a'b" n 1.4 pna w3otepm T' ' wmn T" m 1. 4. Mo 3Tum oTpe3kam Mo
mMacwTaby paBneHuin Haxogum pr, p", p™ n T. 4., Tak Kak a'b’'—

= n/?n~, a'b"= AH In — n 1. 4.
A P\

AHaNoOrnMyHo AN1A Tex >Xe TemnepaTtyp usmepsem oTpesk; c'JI', c'cl”
C W wuT A [Ona 3Toro coBmelwaeM JNHeliKy ¢ nsotepmoii T[ (Temne-
paTypa KoHua ajguabaTuMyeckoro pacwupeHus), 3amedyaem fesieHue, COB-
nagawwee c¢ 6nmkaliwen nuHmenn | = cons! (Ha dwur. 88 coBnagaeTt
4-e pfeneHuve C NMHKel YY), U nepemeliaeM MHeliky BBepX Tak, 4To6bl
3aMeyYeHHOe fJefleHWe BCe BpeMs ocTaBasiocb Ha NuMHMKM /=con3l OT-
pesku c'in’, c'cl" n 1. A. 6yayT paBaTb TeKylMe 3HaAYeHUs Tensona-

feHnii oT paBneHMs B Kamepe \p', p") M T. 4. 4O KOHEYHOro Aa.Jie-
HUA P X
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Mo 3Tum TensonageHWsIM MOXHO BbIUMC/IUTL CKOPOCTU MWCTEYEHUS
[NA COOTBETCTBYWLWMX fAaBfeHWii B Kamepe. Hanpumep, npu gasaeHuu
>Kamepe p' CKOPOCTb WUCTeYeHUs 6ygaeT

=01
T T,

LUle Hp= ca Hapo B3daTb B MacwTabe Tensia B KanopusX Ha MOJib Npo-
[)KTOB cropaHusa; ana pasneHus p"

LLi— MonekynsipHbiii Bec NpoAyKToB cropaHus; Np= cV .llonydyeHHYo
Tabnuuy w3obpasum B BuAe AnarpaMmbl Ha ¢ur. 89, noacumTas Ans

pPecKonbKUX 3HauyeHUn T yaenbHblii 06bem
V m3LKr:

X .y KT

V! ‘p''m
Fa30Byl0 MOCTOSAHHYI, KOHEYHO, Hapjo
B3atb ansa 1 K\

a - * 1.
T,
Mwmea 3Ty BcnomoraTefnlbHY guarpam-
My, MOXHO MOJIHOCTbI MOCTPOUTbL [Ana-
rpammy, nopobHyt dur. 79, M nnaHu-
MeTpuUpoBaHMeM HailiTh [y, npuyem 3aja- Pur. 89.
loTCA yrnamm consia W n1onaTtokK, OKPYX-
HOA CKOpPOCTbI. Yrnamu sionaTtok MNPUXoAMTCA BapbuMpoBaTb C LE/biO
noslyyeHns mMakKcumasnbHOro T

MoacunTbiBaeM TpeHWe f[ucka 0 ra3, TakK >e KakK ans Typ6uHbl
p= con3{, n Haxoaum %

6. Mo = HaxoAuM [eNcTBMTENbHYK TemnepaTypy rasa Mo BbIXoAe
|> koneca. Tenno, NoTepsHHOe Ha TpeHWe B comJsie, flonarkax, C Bbl-
XOA4HOM CKOPOCTbI WM Ha TpeHue fgucka o ras, paBHo (1— ™) HK uB Ka-
nopusax Ha MONb NPOAYKTOB cropaHusa. Bce 3To Tenno coobuiaetcs
#a3zy 1N MoBblWAeT ero Tensiocogep>kaHue oT 1 ao /x, npuuem /r— /1=

PO—'T) Huk [mbl 3pecb pJenaeMm Hebonbwyw owunbKy, TaK Kak
K— Y4) yuuTbiBaeT NOTepw 3Heprum, a Aas consja noTeps 3Heprum
| Tenno TpeHUA He WAEHTUYHBLI: NPU MNOJNTPONMUYECKOM pacClLINPEHUN
kconse ABYy Tenno TpeHus wn3obpaxkaeTcsa nowagblo, Jsexxalwien no
kpmBoi ABX po a6CconlOTHOro Hyns, a noTepsHHas 3Heprus msobpa-
*aeTcsa naowagblo, 3alITPUX0BaHHOW B KNeTky, dwur. 90].

OTpe3ok (1— 44 HKb oTknagbiBaem oT kpuson W (dwur. 87) Bnpaso

M npoBoguMm napansenbHo /= con3l npsimyi ap. Touka p 4acT UCKOMYIO

M Bak. 8435 — B. B. YBapos. 161



TemnepaTypy TW No KOTOPOW MOXEM W3MEPUTb Tenaocogep>kaHue CMellaHHble LUK/bI
Mo MowHOCTU J4 Haxo4uM 4YacoBOW pacxoh MPOAYKTOB CropaHus

632 m 3pecb paccMOTPMM  TOJIbKO BOMPOC onpefesieHMs pacnonaraemoro

0] nrh Kr,’yac, J'ensionageHna B 75-gmnarpamme. Ha uwmkne XonbusapT-Lliwone ocTa-
HaBNMBaTbCA He NPUXOAUTCA, TaK KakK B HeEM Mbl MMeeM MNpocTo ABe
rae ylu— MexaHuueckuii K. M. . ;yﬂﬁmmsHKlz)l:roBz;gﬁzLomgprng’ pa6oTatuwy Mo _I'IpVIHL[,I/II'Iy . — cons!,
7. 3apjaemcs TemnepaTypoit mocne napooGpasosatenst TR 3Ta Tem« | e=cons!. 4 y
nepatypa Bbl6MpaeTcs Ha CNefylLWMX OCHOBAHUAX: YEM HMXKe Mua Pas6epem unkn CTogona N
TemnepaTtypa, Tem 6onblle Tensia MOXHO WCMOJ/Ib30BaTbh B Napoobpa.'ku (cM. rn. II). CornacHo op- -
BaTesie, HoO TeM GoNblie ByaeT camMa MOBEPXHOCTb €ro 1 TeM 6osibLuex myne (67) pacrmonaraemas pa-
CONMPOTUB/IEHNE B HEM Mbl 6yfeM MMETb, 3a CYET 4Yero HavyHem TepuT]| 60Ta ANA 3TOr0 LMKAA W30-
B MOLWHOCTW Tr/laBHOW TypOuHbI; TakuMm 06pa3oM 34eCb MOXXHO Haln 6pasutcs B 7"5-guarpamme
HeKoTOpbIK onTumMyM. CoobpaxkeHus, MmMelome MecTo npu §b|6o|H 3alTPUXOBAHHOI MO KOHTYpY
TemnepaTypbl yXOAAWMNX Ta30B 32 3KOHOMAaW3epoOM B KOTE/bHOW yeMm | “owagblo, yxoasuweii B 6ec-
HOBKe, B 60NbLIOK CTeneHW MNPUMEHUMbI W 34ecb KOHeuHocTb  (pur. 91). Ha
BoibpaB Te onpegensiem pacnosaraemoe Temn.K ¢ur. 91 Touka C paeT co-
B napoob6pasosaTtene CTOAHME nepej cropaHuem,
<,= /- Kas\Mosb. oTpe3ok CC, = —J1/? 1n—
«1
Beogum k. n. 4. napoo6bpasosatens 1= 0,9 — 0}) COOTBETCTBYET  WM3MEHEHUIo tur  9l<
B 3aBUCMMOCTM 0T pasMepoB, MW30ASLMM U MW [aBMeHNs 3a CYeT MOMEKYNsip-
HocTn. (/x— 19 6epem no kpwuson Il cur. 87. 31 HOTrO0 W3MEHeHUs npu cropa-
faeMcs napameTpamMu napa A7 NapoBoii Typ6unu HUM («! — yncno mMoneit fo
no i-guarpamme pAnsa napa HaxoguMm TenocoAcp cropaHus, n2— nocne cropa-
XaHue cBexero (octporo) napa r0 Kanlkr, oueHusan Hus). Cnyuali, un306pakeH-
TemMnepaTtypy nuTaTesibHOW BoAbl (0OHA e KoHAou Hblli Ha cur. 91, cooTBeT-
caT M3 KoHpgeHcaTopa napoBoli Typ6uHbl) {, 4 cTByeT A2< .C,J1— cropa-
0 abec 5 MopgcunTtbiBaeM KOJIMYECTBO napa Ha O04AWH MOKN HVYE MPU MOCTOAHHOM obbeme
Pur. 90. NPOAYKTOB CropaHus: 6€3 XMMUYECKUX W3IMEHEHWI.
Kr napa B kamepe pgaBneHue napjaeT
MOMb Npog. crop:)o fo pc (touka O) u 3aTeM He
MeHsleTcs.
Haxogum 4yacoBoii pacxopn napa?/) Kr/dac: Mnowaab, 3aWTPpUXOBaH-
Hasd Nno KOHTYypy, paBHOBe-
0 = aT—:- NMKa CnfoWb 3allTPUXoBaH-
: Holi nnowaawn. 3To cnepyeT
3aTtemM 160 npoaesibiBaeM pacyeT MapoBoli Typ6MHbI Ha 3TOT pacxo “3 TOro, 4T0 NPAMOYroJ/ibHUK
napa, N16o oueHuBaeM 3(MeKTUBHbLIA OTHOCUTENbHbIA K. n. g. napoHn | CEE'C paBHoBenvk nnowaau c cr E' BrB'
TYPOUHI Ha faHHbIi pacxog M v Haxogmm 3ahheKTUBHYIO MOLLHOO CEK, rpe K-— 6eckoHeuHo dur. 92
yjaneHHas To4yka Mepeceye-
N — T \ HUA KpuBbIX pr— con3! n pc= con3! co6bemom U= 0, TaK KakK Kpu-
r> 632 W X

Bole /?! n pC 3kBMAMCTaHTHbLL. O6e 3TM njaowagu: 3alTpuxoBaHHas
roe (r0— /O— aguabaTtnyecknii nepenaf B nNaposo Typ6uHe 6epeTe cnioWwb WM N0 KOHTYpy — pasBHoBenuku nnowaan AICOAB'Ne Ha ocHoO-

no /«-guarpamMme gna napa. Tak Xe Kak Ana Typ6uHbl p — cons!, on|" BaHUM TOM e 3KBUAUCTAHTHOCTU NIMHUII NOCTOAHHOrO" AaBneHus p.
JensieM MOLHOCTbL Typ6oKoMnpeccopa A5 B3ATOro AaBfeHUs cxaTus/

_ N A .
n cpaBHuBaeM ee ¢ bk Ecnu blk> bk To cTeneHb cXaTus MOXM Nop= nnow. MC2AB'Ne = nnow,. CCMABEE'C.

yBeNnUYnUTb, ecnu < Mc, TOo p, B3ATO BENUKO.

OTHOCUTENbHO OUEHKM K. N. A. Typbokomnpeccopa B rasoHa
TypbuHe r1/= con3l cm. Hmke B . VIl o paboTte Typ6okKoMmMpeccop
npu MepeMeHHOM pexunme.

CpaBHUM uukn CTogona ¢ uumknom BpainTtoHa {p = cons!) npu ogHOM
cKatum M 0AHOM Ko3adumumeHTe mn36bITKa Bo3gyxa a. Touka C— co-
CTOSiHMEe nepeps cropaHuem (gur. 92), C/™ — cropaHue npu /? = con3s{
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B uukne bpaiitoHa; CCl— monekynsapHoe wnsmeHeHue; C,J1— cropaHuu
B uukne Crtogona npum m= consl.

TennotBopHble cnocobHocTu CIP n 6yayT cBA3aHbl COOTHOLUE™
HWeM, BblpakaeMblM opmynoii (176) (d;, u C}, B Kanopuax Ha Mofb
NPoAYKTOB cropaHus),

ap==g.+ NI127;(] -1). (176)1

Ha dwur. 92 nuHma CNX paeT cropaHue npu /? = con3l: v nnowaib
CAXXC! = Qp, nmHMAa CCX— monekynspHoe uameHeHue n C~A—cropa-

HWe npu NocTossHHOM o6beme, naow,. CABIC\ — (2* Mnow,. C CNOB' (]
6ynet obwaa gna ob6eux nnowagedn Cp v Cobo3Hauymm ee yepen
/7=nnow,. CxXCMB'C[, Torga mo)eM HanwucaTb

roe Pu P2, P3— 3awTpuxoBaHHble nowaan Ha ¢wur. 92. Moactasnsas
3HauveHna Cp un B paBeHcTBO (176), nonydymm

4To MMeeT MecTo Ha dwmr. 92). Mnowaab PX npeactaBnisieT pasHOCTb
nnowapgei /~~nnow,. CCXAX'— nnow,. CICXXL[= cp (Ta— Ta —

MoactaBnaa Px B cdopmyny (189), nonyuum P2= P3 T. e.
M2— nnow,. C21/) = nnow,. bAX[B'= P3.

O603HauMm nnowanb, 3allTPUXOBAHHYI MO KOHTYpY, 4epe3 PO (dur. 92),
Torga pacrnonaraemoe TennonageHue B umkne Ctogona»cornacHo gwur. 91

H«p= PO+ nnow. C204 = PO-\-p~= PO-\-Pr-
Pacnonaraemoe e TennonageHwe B uukne BpalitoHa Hp 6ygeTt
Hp— PO-\rnsow,. OAIBIB= 1a - 18. (190)
Haligem pasHocTb Hm— WNp= PA— nnow,. ~/11B16 = nnow,. BBXB\H'_

nnn wmHadve
(191)



Taknm o6pa3om pacnosiaraemoe TenJsionageHve B Uukie CTogosa
Mbie, 4yemM B uukKiie bBbpaliToHa, NpM OOHOM CTeneHu CXaTusd, OO4HOIA
Ha4Ya/IbHOIA TemnepaType U O04HOM M3bbiTKe BO3Ayxa a. M3 dopmyn
(190) n (191) nerko NoNy4YUTb BeSIMUMHY pacnosiaraemoro Tersionage-
HUAa ansa uymkna Crtogona

Hmp= la — 1B kam\MYTb. (192)

Mony4yeHHasa QopmMysia gaeT yKasaHWe Ha To, Kakmm 06pa3om, Mosib3yscb
kpueoiA Tenna O, HaAiTm H,p no coBmeweHHolA 75-pguarpamme. Cawmblia
BbiBog, W dopmyna ana WIpoTrnvuaoTes oT Toro, 4yto gaet Crtopona
Jem. cTp. 981, ¢opmyna (155) ero KHUrn], KoOHe4yHo, fivlWb MO (opMe.
Mpouecc onpegeneHus HIP 3akniovaeTca B cnegytowem (pur. 93): noa-
cuntbiBaem Op u <3, (B Kanopusax Ha MOJIb MPOAYKTOB CropaHus),
ornpegensem TemnepaTypbl cropaHusa ana cnaydas /2= consl (TQp wu
V—con3s! (TQ,). O6e aTn TeMnepaTypbl onpeaensemM TaK, KakK 3To genanu

dnr. 93.

npu pasbope TypbuH />= con3l: n /= con3s! (jpur. 84 n 87). Aanee nop-
CUMTbIBaEM JaBJieHMe cropaHusa npu cropaHum npm I»==consl

K= Pc-r1- («3)
la

a\

.0TK/lagbiBaem oTpe3ok ab= AH 1nE no nsotepme TQ; onyckaem BHU3
1

NMHelAKy (BCe MoAcueTbl aenawTcs 6e3 KapaHaawa), Haxo4uMm Touky A
a cnegoBaTenbHo, Touky B u TennocogepxaHue 1B. PasHocTb A (co-
oteetcTByeT usotepme /(P v 1B pact HM, kak nokasaHo Ha ¢ur. 93.
B c/iydae HexXeslaHUsi yunTbiBaTb MOJIEKYJ/IIPHOE W3MEHeHue Bce ro-
CTpOEHUE YMnpocTUTCA, Tak Kak TpeyronbHuk CCXC2 (pur. 92 n 93)

06paTnUTCA B TOUKY N (3p—
M3 paccMOoTpeHMs Bcex MOACYETOB MO COBMELLEHHO 75-pgmarpamme
cnepyeT, 4TO ecnu AaBsieHue cropaHua npy /= con3l onpegensaTb



aHannTunyeckun [dhopmyna (193)], To KpmBasa »>= consl: B 75-gnarpamme
MOXeT ObITb onyuweHa u 6yaeT A0CTAaTOYHO TO/IbKO [ABYX KPUBbIX:
M N PpP. Bce rpadmnyeckne pacyeTbl UMeOT [0CTATOYHYH TOYHOCTb U
3HAYNTEsIbHYKO MPOCTOTY CPaBHUTE/IbBHO C aHa/IMTUYECKUMMK MeToAamMu
pacyeTa. [locTaToO4YHO BCMOMHUTbL OMnpeAesieHWe TemnepaTypbl cropaHus,
Korga npuxoguTcsa pewaTb KBajgpaTHOe YpaBHEHME C FpoMo3gKumMm
KO3(hULMeHTamMu.

BpemMs oMopoXHeHUs Kamepbl

Kak B Typ6uHe Xonbusapta (V= cons!), Tak n B umkne Crogona
npu pacyeTe MPOXOAHbIX CEYEHUIA CcoMesl MpUXoAuTCA WMeTb Aesno
C MNepeMeHHO CKOpPOCTbI WUCTeYeHUs, a NO03TOMY onpeAennTb Nowaib
conen Hesnb3a npocto no ¢gopmysne [(78) rn. ). Onga Kax[oro MoOMeHTa
3/1IeMEHTapHbIMA pacxod uYepes3 consia MOXeT ObiTb BbIpaXeH (opmysioia

(194)

roe X— koapuuuneHT [opmyna (88), rn. lll]; PT— mMuHMManbHaa npo-
Xo4Has nsowaab ceyeHniA conen; p Kr/M*, V M3Kr— Tekylime 3HadeHns
OaBNeHNa 1 yaEénbHOro o6bema B Kamepe; Ml— a/1eMeHT BpeMeHU B CEKYH-
pax. ®opmyny (194) MOXHO NPUMEHSTL A0 AaeneHus P'T(dhopmysna (105),
rn. 1ll) B kamepe. MNpu 60/bLLIOM OTHOWEHUN cedyeHUIA consia [*B dop-
Mmyne (105) rn. lll] MOXHO NpUHATb, 4TOo Qopmyna (194) 6yneT aOeia-
CTBUTE/IbHA Ha BCEM TMPOTAXEHUW WUCTeyeHUsA rasos u3 coners. Mpumem,
4YTO MNpouecc B KamMepe rMpoTekaeT MOSINTPONMNYECKN MO YpaBHEHWUIO

pyT= con3!=/1/C

0603HaUYMM Tekyllee KOMMYecTBO ras3oB B Kamepe udepe3 O, a Ha-
yanbHoe— 4yepe3 OQ Torga Ko/MMuyecTBO rasoB, BbITeKaloWMX M3 corna,
Oc= 00— O wwm cOc= — c10. Bbipaxasa O uepe3 yaenbHbIA 06bEM
B kamepe (V), nmeem

rae V Ky6. MeTpoB — 06beM Kamepbl. MogcTasnss MI— — <I0—r»—

B (opmyny (194), nonyymm mMcCKomoe AudepeHLmnasibHoe ypaBHeHUe

(195)

3aMeHsaa P 13 ypaBHEHUSA No/INTponbl, MOJTyYUM

Pazgenum nepeMeHHble U UHTErpupyem:



JenaeMm HeKoTopble mnpeo6pa3oBaHUs:

2 v 2r

~ 1 . (196)

T—1 P,YpQo
Bpems pacwimnpeHns B TypbuHe XonbuBapTa coCTaB/seT MPUMEPHO
0,2— 0,15 cek. (¢ur. 6), MOMHbIA UMK — oKosio 1,5— 1,7 cek. 3a oguH

Kamep, 4yepe3 — MO/HbIA UMK B cekyHpaax (1,5— 1,7 cek.), TO MoOLL-
HOCTb TYpPOWUHbI:

K» — mMexaHnyeckuii K. n. n. N3 3atoid dopmMysibl Haxooum WM o6bem

0AHOIA Kamepbl V vamM umcno ux I, ecniv 3afafnumcs 06 beMoOM Kamepbl V.

3Has Takum o6pas3oM [/, o ¢opmyne (196) Haxogum P,,,— MuHnmanbHoe
ceuveHue corersi, 3afaBasicb BpeMmeHem pacwmpeHus | (okono 0,2—0,15 cek.).
B c/niydae wusoTepMmuyeckoro npouecca B kamepe (T = 1) Bpems pac-

WwupeHus b nocne packpbiTUsS HeonpeAesIeHHOCTU npumMeT BUA

Poll, p ° (196a)

YTO MOXHO MOSIYYMTb W HenocpeAcTBEHHO M3 AudepeHLUNanIbHOI0 ypaB-
HeHuna (195).

PereHepayusi B uymknax Ctogosia u bpaiiToHa

TemnepaTypa Hadyana cropaHusi Ta B o60oMx LMK/ax NpUHMMAaracb
HaMn OOWHAKOBOIA, HO, Kak BMAHO W©3 cambiXx npoueccoB (pur. 92),
TemnepaTypa rasoB, BbIXOAAWMX M3 KoOpMnyca Kosieca B pereHeparTop,
6yaeT pasninuyHa: B Uukie BpalAToHa oHa Bbiwe (Touka 5T), YemM B LumKie
Ctopgona (Touka B dwur. 92). CnegoBaTesibHO, HarpeB Bo3Ayxa A0 TeEM-
nepaTypbl Ta B uukie BpaiAToHa npouwie, YeM B umkne CToposia, rpae
nortpebyeTca 60/bLIASA MOBEPXHOCTb pereHepaTopa. EcTecTBeHHO no-
3TOMY MPOBECTWN CpaBHEHME Mpu OOAHUX CTeneHAX pereHepauuwn a. AnA
npocToThbl AOMNYCTUM, 4YTO MOJIEKY/IAPHOIO W3MEHEHUA HeT, MX= 92 u
nocTtpoum o6a uUMKNa C MO/HOA pereHepaumeid, T. e. Korga Temnepa-

151004 0 1a, 3le BaTtp{ wunc! Oa5lurblinen, VI, Aud., 5. 1007.
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Typa Ta paBHa TemnepaType KOHLa aAuMabaTUUecKoro paclliVpeHus.
Ha dur. 94 (?p= 0, npeacTaBneHbl 3alITPUXOBaHHbIMU MJ10WAAAMM,
Hayano cropaHma ansa r'= con3l B Touke C, ana p = con3{ B Touke C,.
TemnepaTypbl Hadasla cropaHusi 1a, n Tg0 paBHbl COOTBETCTBEHHO TeEM

nepatypaMm KoHua pacwwupeHus TB u TB, npuuem scHo, 4yTo Bcerga

Tgp> Tan Ho pacnonaraembie Tenso
nageHns pAansa obomx UMKIOB OyayT
BblpaaTbCA 3TUMW >Xe 3allTPUXo-
BaHHbIMW niowaaamm (cp. dur. 91),
T. e. Hp= Cp un H,p= <3, cneposa-
TenbHo, H,,—HIpP ans nonHoiA pere-
Hepauun. OTOT BbIBOA BaXeH B TOM
OTHOLWIEHUN, YTO HaMe4aeT XapaKTep
nameHeHns Hp n HIP ¢ usmeHeHuem
cTeneHn pereHepaumn. Ha dwur. 95
npuBefeHbl B MacwTabe KpuBble H

H
m HIP n oTHoweHne X= —tl B (yHK-

UMM oT cTeneHu pereHepaumnm a. lMpo-
TekaHue KpuBoMA X 671aronpuAaTHO
0. ans uukna bpalAToHa, Tak Kak npwu

0 =

T. e. uykn Crtoposia Nmwb Ha 8— 12°/0

BbIFOAHeM uukia bpatiToHa. C Apyrotd CTOpPOHbI, K. M. 4. TYp6MHHOIO
Kosieca Ana umkna CTtoaosia Huke, 4yeM Ana umknia bpalAToHa, Tak Kak
B rocsieqHemM cjiyyae npu MOCTOAHHOM [aBJ/IEHUUM B KamMepe CropaHus

7000
6000
5000

booo

dur. 95.

Mbl MMEeM YCTaHOBUBLUYICSH paboTy Kak COMJI0OBOro, TakK W JlonaTou-
HOro annapaTa, 4ero HeT B CMellaHHoM uukne CTtogona. MoaTomy
B KaX/[0M KOHKPETHOM cJ/lyyae Hajo0 pelwaTb BOMpoc 0co60 0O BbIFOA-
HOCTM TOro WM APYroro uuksia.

HepoctaTkom uukia P —cons! (BpaiiToHa) sBNsiloTcs 6osiee Bbl-
COKMEe TeMrepaTypbl KOHLLa Mpouecca, YTO OT30BETCH Ha HaAexHoCcTu
MaLUVHBI.
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OTCyTCTBME KAKUX-NNGO K/1anaHOB WM KOHCTPYKTMBHAasi MPOCTOT/I
TYpOUHbI, paGoTaloweii no UMKy BpaiAToHa, SIBNAKTCSA A0CTOMHCTBAMU
3TOro UMKa.

' Ecnn He cuuTaTbCs C 3aBMCUMOCTbLIO KO3(MUMEHTa Tensionepesayu
K KT\M?°0.4aC B pereHepaTope OT TemMnepaTypbl, TO MOXHO MOKas3aTb,
54T0 MOBEPXHOCTb pereHepaTopa 3aBUCUT TOJSIbKO OT CTEMNEeHU pereHe-
pauuu o (4S9 0O4HOro KuslorpaMmma npoAyKTOB cropaHus). bBepsi o6o-
| 3HaueHua ¢ur. 85 1 cumTas AN NPOCTOThbl TEMNJIOEMKOCTUM Bo3ayxa Cr
npoaykToB cropaHua CpA nocTosHHbIMWU, GyAEM U eTb

a.= Co\- Tn= Cr(lfa- Tog= O» @)
€C/IN CUMTaTh, YTO Ha KaXAbIA KUMIOrpaMM MpoAYKTOB CropaHus uaer

OAMH Kusiorpamm Bosayxa. [Mpegnoniaras B pereHepaTope MPOTUBOTOK
1 rasa n Bosgyxa Mo (-s1aM Ternsiornepenadyv, UMeeMm:

Cr= K-P-b —T9-r-Tc) 1n (b)
m 1l a

| rae P MPlEr —/uac — noBepxHOCTb pereHepaTopa, MPUXoAALLaAaca Ha OAUH
; KWA0rpaMM MpoayKToB cropaHus B uyac. Tak kak CA> Cb To KonmnuecTBo
Tenna, Kakoe BbIAE/INTCA TMpU  OXJTAXAEHUUM TMPOAYKTOB CcropaHus
ot Txpgo Tc Bcergpa 6yaeT 6Gofiblle Tensa, Kakoe MoTpebyeTcs Ha
HarpeB Bo3Ayxa OT IC A0 7\ T. e. B HalleM cC/ly4ae Mbl HUKOrga He
I cMoXem Mo/THOCTLIO 0X1aAuTh rasbl A0 TemnepaTypbl TC\MAea/IbHbLIM
m c/lydyaeM 6yaeT HarpeB Bo3ayxa Ao 1AM a crnegoBaTesibHO, KO/TMYECTBO
K Tenna, ncnosb3oBaHHoe ¢ ngeane, 6yget paBHo CH{Tx— TO), pakTuyeckmn
ncnonb3loBaHHoe Tersio paBHo Cr(Ta— TC), oTHoweHMe BTOPOro K rep-
BOMY JacT CTeneHb pereHepau,MVlTo;
o= 4*= N, (187a)
11 1lc
W 3T0 BblpaXeHUe HEeCKOJ/IbKO 0T/inyaeTca oT (opmynbl (187).
Mpeobpasyem uucnuteno dopmynbl (b):

Tr- Ta— (Tr— T9= 7\ -Tr-(Ta- T9=
= § (Ta~ To—~ (T.~ 7n= (Ta- TQ-

| vcnonesya gnsa atoro gopmyny (a).
MNpeo6bpa3dyem 3HameHaTesnb opmynbl (b):

In T,- Ta T,-T-{Ta-To _
Tr— Tc T,-T-{T,-T1D
- 1na T_ T -1
SR | P =t ol o
Ta-Tc Ta— Tc o Cp

UCNOoJib3ys BblpaXeHue AN1a o n opmyny (a).
Moactasnas Gr— C1l(Ta— Tc) u3 gopmynbl (a) U npeobpa3oBaHHbIe

1 Cm., Hanpumep, Mepkenb, OcHOBbI Tensionepegaun, uns., 1929, ctp. 303, ¢-na (1231
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uncnuTeslb U 3HameHaTenb B dopmyny (b), MosyuMM Moc/ie HEKOTOPbIX
npeo6pa3oBaHUIA:

Ke N % (196b)
(-3 11 ur@a °
r. e. gelActButesnibHo P 3aBUCUMT TO/MIbKO OT CTeneHW pereHepayuu,
npm a=1 pP= co, T. e. a= 1 nNpakKTUYeCKN HeBO3MOXHO. Ecnm npmHaTb
ona npoctoTel Cr—Cph, To nocne oTKPbITUS HeonpeaenieHHoOCTU (op-
Mysna (196b) ynpouiaeTca:

KeP — (196¢)

I — a

thopMyna yao6Ha Ansi OPUEHTUPOBOUHBLIX MOACUYETOB.

Typ6MHa MOCTOSHHOIO AaBfIeHUsI CropaHus Co BMPbICKOM BOAbI

B uensx MoOHWXeHWUs TemrepaTypbl rasa, UAYLLero Ha /1oMaTKu, 6b110
npeAslodXeHo BMAPbICKMBATbL BOAY B KaMepbl CropaHus Typ6uHbl/> = con8l.
WcnapeHHass Boga BMecTe C MpoAyKTaMu CropaHusi B BUAgE MaporasoBoiA
CMecu MnocTynaeT Ha flonaTKM W 3aTeM B pereHepaTop, rAe 4YacTUYHO
ncnonb3yeTcss CKpbITass TensoTa mnapoo6pa3oBaHus. OcTaHOBUMCA Ha
Bonpoce onpeAesieHUs TemmnepaTypbl MaporasoBoiA cMecu mepeg comnsiom
M pacrnosiaraeMoro TensionageHus.

Myctb Ha O KwuaorpaMmMoB MNpoAYKTOB CropaHuUs BrpbICKMBaeTCs

(0]

C,, KunorpammoB BOAbl, OTHOLIEHME MonekynsipHbliA Bec MNpo-
/ =

AYKTOB cropaHva T[4 Boabl— T IC— 1%,016. Yucno monen rasa B napo-

- 0 - a
rasosoii cmecn M = MosieM BOOAHOIO napa M = — , npnyem 0]

T A Miro

n 0, Tak nogo6paHbl, yto MA~{-MK= 1, oTkyga nosyumm

T. T..
cnenosaTesibHoO,
TT.,,
Oy— B
Tw+éMn

Takum o6paszom Hawnm Cou moxem Havditmu Mau Mu

0]
X o= Sy o 1 '15'14—,:1_Mv—---£TU (197)

T T+ Arp" ' T™™+AaT"

Mo MonekynsapHoid pone M, BoasaHOro mnapa Mbl MOXeM HalATM nap-

LUuanbHoe AaBsieHVe ero PJIB NaporasoBoii CMecu, ecnin AaBrieHue cropa-
Hua pO BbIGpaHo,

Pa=PoM,,.
Mo 3ToMy QAOaB/EHUID HaxoAMM TemnepaTypy HacblLWeHHOro napa [/1u
ero TenJsiocoaepxaHue Ka//KI. 3To MOXHO caenatb v no ~-pgua-

rpamme ansa napa. TensoTsBopHas CNoco6HOCTbL TOMJIMBa, OTHECEHHas
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K o4HOMY MO0 MaporasoBoiA cmecu, odeBuaHo, paBHa MAJp, raoe

— TensIoTBOpHasi CMOCOGHOCTb, OTHECEeHHas K OAHOMY MOJIH0 Mpo-
OYKTOB CropaHus, KOTOpPYl Mbl onpefesniasiv paHblue. 3To Tensio nolAger
Ha HarpeB npoaykToB cropaHus (Mamonei4), napoo6pasoBaHue u nepe-
rpee napa (OW kunorpammos)

4, sMs0, = (<.,— lad Mg, O,, (r0— b, (198)

roe /Qo Kas)MOSIb— TensiocodepyKaHue MpoayKTOB CropaHus npu Temrie-
paType cropaHus, lag— To e AO/1s HayasSiIbHOIA TemnepaTypbl; 10 Ka/IlKr —

TensocoAepXaHue BOAAHOIO NMapa Npu TemMnepaType cropaHusi; — TenJso-
coaepXaHue BMPbICKUBAaEMOIA BoAbl (6G0SIbLIEIA 4YacTbl0 MOXHO CUU-
TaTb — TemnepaType BOAbl); TR— K. M. [ Kamepbl cropa-

HUA— YyUYUTbIBaeT JIyYeucrnyckaHue n HEMoOSIHOTY TFOpeHUs.

Ana onpepeneHna TemnepaTypbl cropaHua npeobpasyem ypaBHe-
Hue (198). BosbMeM MNpoM3BOJ/IbHYI TeMMepaTypy, Bbllle KOTOPOLA MOXHO
cunTaTb BOASHOIA Map 3a uaeasibHbIA ras, T. e. ero TensioeMKocTb byaeT
VWb QyHKUMEM TemnepaTypbl, a He 6yaeT 3aBuceTb OT [AaBJ/IeHUA; 3a
Takyl TemnepaTypy B npegenax Ao 5— 6= p,,aTa MOXHO B3ATb
500 — 600 °C, npuyem o, 3TOMA TeMnepaTypbl UMeEeM U KpuBble *= con3s!
B /"-awnarpamme Monnbe (Moller), Tak’ 4To 4S9 onpeAesieHUsA TenJsioco-
[epXaHua napa nNpu 3TUX TemnepaTypax He noTpebyeTca Kakoro-smoo
BblUMC/IEHNA. TensioTy cropaHua TOM/inBa MOXXHO MbIC/IEHHO pa3fefninuTb
Ha ABe 4yacTu: nepBas MoAZeT Ha TO, 4YToObl HarpeTb ras, HarpeTb W
npespaTuUTb BOAY B Map W neperpeTb BOAAHOM nNap A0 TemnepaTtypbl [;
Opyras 4yacTb Tersia MOMAOET Ha Oa/iIbHEMLIMNIA HarpeB rasa W reperpes
napa yxe KakK uAeasibHOro rasa;

—Ma (o, 1)+ (@r—1) \Mafa— 10 -\ (r— %)

roe 10 Kan/Mosb — TensocogepkaHue MpoAyKTOB CropaHus rnpu Temrie-
patype T (500 — 600 °C);
/,, KaJ1 MO/lb— TenJsiocogepxaHne BOAAHOrO rMapa npu Temnepa-
Type T un pasneHun p ik
r kanlkr — TO Xe, 4YTo U /u, HO OTHeceHo K 1 KI. 3Ty Benu-
unHy 6Gepem Mo «-guarpaMme Ans napa

[JBa nepBbIX cnaraemMblx, Kyfia BXoAUT TensiocofepXaHue npu Temnepa-
Type cropaHus, npeAcTaB/ISOT Pa3HOCTb TEenJlocoAepXaHUss 04 HOT 0
MONS MaporasoBoii cmecu Anis Temnepatyp TOum T, T. e

KO,- (/,- /)] *MAa- O, (/- O = /0-/. (199)

B neBoii uacTu ypaBHeHus (199) Bce W3BECTHO, MpPUYEM BeSTUUUHY
(15— 1,4 6epem no kpueoii O (dur. 96). Mo M36bITKY BO3AyXa a Ha-
XO0AUM KpuBble U U P ANS CyXUX TMPOAYKTOB CropaHuUs U CTPOUM
Kpuebie O Mp ans naporasoBoii cmecn (NMYHKTUpPHbIE KPpUBbIe Ha Gur. 96),
TOUKM KOTOpbIX C U C' pensT oTpe3ku ab m a'b’ B oTHoweHUK

_ac__a'c
'e—~ab—alb
Ona Bcex TemnepaTyp [paccyXgeHuns Te e, 4YTO W MpU MOCTPOEHUN

KPMBOIA [OJ17 CMEeCU YUCTbIX MNPOAYKTOB CropaHus W 4uUCTOro BO3Ayxa
(pur. 83 n cTp. 144)]. OTKnaabiBaeM oTpe3okK (/0— /) oT kpueoii Il gna



naporasoBobA cmecu, nposogum npamyw VENNAAT u Haxogum TO— 1]
nepaTypy nocsie cCMeleHUs BOAAHOrO rnapa M CyxXmx npoaykTos crop!
HUA nepeq COMJioM.

Haliga 70, oTknagbiBaem oTpe3ok C'UA'— 191N P—\(6epeTc;|n0MHe

wTaby), n agmabata A'B pacTt TemnepaTypy KoHUa annabaTUUeCKOM
pacwupeHnsa (Touka B) u Ttemnepatypy Ty PasHocTb /0— 1= Hp gm”
pacnosiaraemoe TensionageHne B Takobi TypbuHe. Mpod. CTtomona |mw
ero KHury, ctp. 995, dopmyna (8)] BMecTo Npoum3BOSIbHOM, HO AOCTS
TOUYHO BbICOKOIA TemnepaTypbl 1, 6epeT TemnepaTypy HacbiweHus [A
M ero ypaBHeHWe, rnepenucaHHoe B Hawmnx 0603HavYeHUsAX, nmeeT BuA!

1—Ja= ™MeCGp— Oa (*,— 1)-\-M«p,, (Ta— Ta),

dur. 96.

roe Cpio— cpefHsAa MOJEKy/iApHaa TenJl0eMKoCcTb ET-A/HOro napa B WH-
TepBane TemnepaTyp Ta— Ta Korga Ta<T KATo nocneaHuiA YnieH no-
NlyyaeT YC/I0BHOE 3HayeHMe, TaK KaK TernsloeMKocTb CQaO napa HuXe ero
TemnepaTypbl HacbIWeEHUs, KOHEYHO, YMCTO Yyc/loBHas BenumumHa. Kpome
Toro, Heobxoammo onpepesieHve TJ1 B ciyyae pacyeTa ¢ MPOMeXyTou-
HOI1 BbICOKOMA TemnepaTypoii (okoso 500°C), Kak cAeslaHo y Hac, fa-
B/ieHVe PN TemnepaTypa 7” 6e3pa3fiMuHbl, TaK Kak TernsiocodepkaHue
napa npun Temnepatype 500 °C pgo 5— 7 aTa noyTu He 3aBUCUT OT
paeneHna U paBHo 830 — 831 Ka/I/KI. 3Ty BefiMuMHYy U MOXHO Bcerpa
BCTaBMATL B gopmyny (199) Ha mecTo /~830 Ka/V/Kr:

M p — ("6D— 4%)] Ma— Oy (830 — 4) = /0— /60,  (199a)

roe 16D— Jokan!Mosib — TennocogepkaHue cyxux MNpoayKTOB CropaHus
npu TemnepaType 500 °C un /50= / Ka/1/MOJ/Ib— TensiocogepskaHue napo-
rasoBoiA cmecu Mnpu TOM Xe TemnepaType — o6e Be/IMYMHbI B Kaslopusx
Ha MOJlb.
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1'T6OTA TYPBEOKOMIIPECCOPA TP MEPEMEHHOM PEXWME

|PaboTa Typb6okomnpeccopa B TypbuHe MOCTOAHHOro 06bemMa cropa-
A MNpoOMCXOAUT C MepeMeHHbIM pPeXMMOM, U TaK KaK B 00blYHbIX
rp;ax Typ6okommnpeccopoB 06 3TOM Masio FOBOPUTCA, TO Mbl M OCTa-
OB'-LUCA Ha onpeAesieHUn pa-
OTbl KOMMpeccopa npu nepe- [\ D
eHbom pexume. Komnpeccop
nuvHaeT noAaBaTb B Kamepy
1034yX, OaBJieHVe B Kamepe ro-
bruiaercs, n paboTa Kommnpec-—
opa mameHsieTcsa. Hy>Ho onpe-
0ennTb, Kakoe KO/IM4ecTBO pa<
60Tbl Mbl 3aTpaTum ANnsA TOro,
4ToObl B KamMmepe MosayunTb 1 KI
034yXa BMOJIHE OonpenesIeHHOro
ocToAHUA. OnpegesiMMm cHadvana
naeanbHyw paboTy, T. e. npwu
K M. 4., pPaBHOM eAuHuLue, a 3a-
TeM nepeiigeM K onpefesieHunio éur. 97.
paboTbl U ANA APYTrUX C/y4aes.
MpoTekaHne npouecca B pi-gunarpamme m3obpasnuTca Takmm 06-
pa3om: MycTb HeKoTopas Touyka A o03HauyaeT COCTOsAHUE BO3Ayxa Mpu
Bxode B Typb6okommnpeccop
(pur. 97).
Kpusyio cxatus AB B
Typb6okomnpeccope MOXHO
cunTaTb wn3oTepmobi. [asne-
Hve B Touke A—pT, a aas-
neHve B Touke B —pO0 EcTe-
CTBEHHO, 4YTO MpW Ha4yasne pa-
60Tbl KOMMpeccopa [AaBrieHune
B KamMepe He paBHO Hy/l0.
Ecnn cunTaTtbCcsa ¢ NpoayBKOA
Kamepbl, TO gaBJieHMe B Hela
B MepBbliA MOMEHT, Korga oT-
KpoeTcs knanaH, 6yaeT paBHO
pr nnm HeckosibKO Bblwe. Ta-

our. 98, COp HauMHaeT 3ano/HATbL Ka-
Mepy nMpu [[aBneHun B HelA,
paBHoM P X T[locnegoBaTeslbHOE M3MEHEHME COCTOAHUA Bo3AayXa B Ka-
Mepe npeacTaBnseTcs Kpueoi AB.
Bo3bMeM KaKoe-HM6yAb MPOMEXyTO4YHOe COCTOsHWe, ornpeaesisemoe
[ Toukoid C, KOTOpoii cOOTBETCTBYET [AaBfieHne P. ONd Kaxn[oro Kuio-
| rpaMma, MogaHHOro KOMIMPEeCcCopoM B Kamepy, 3aTpadeHHas pa6oTa npu
[cxkaTum po aToro gasrieHus BbipasuTcea nnow,. ACCXAX
CxeMy paboTbl MOXHO B3ATb U3 ¢ur. 4, roe B kKamepy 4 nogaetcs
BO34AYyX M3 Typ6okomnpeccopa /. B nepBbliAi MOMEHT [aBfieHME B Ka-
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Mepe 4 6yAeT paBHO [aBJIeHUI0O HapyXHoro Bo3gyxa P~ B npoueec/l
HarHeTaHuUs fJaB/jieHMe BO3[yXa B KamMepe MOBbIWAeTCA, U U3MEHELLHSA
6yneT xapakTepusoBaTbeca KpuBoiA AB (qur. 97).

Ha ¢wur. 98 paHa xapakTepucTuka Typbokommnpeccopa, B KOTOpPoOMA
no ocu opamMHaT OTJ/I0KEeH Hamop, a no ocn abcumcc— pacxod, BO3AYX»,!
Mpu Hayane paboTbl, Korga passieHWe B Kamepe Masio, T. €. HeBesmKo!
VU MpoTuBOAaBJIEHVE [/ KOMIMpeccopa, paccMaTpmBaemMoe COCTOATH
n306pasnTcsa TOUKOLA /. JTOM TOuKe, KaK BUAUM, COOTBETCTBYET 60/1b
won pacxon Bosayxa O m Hu3Koe paBrieHue (Hamop) ero. C 3anosiHo !
HVEM KaMepbl BO3lyXOM HayMHaeT MOBbIWAaTbCcA MNpoTuBoAdaBsieHne, 11
Mbl GyAeM WMeTb MepeaBMKEeHWEe TOYKM, 0To6paXkarouieid pacxon U Ha-
nop Kommpeccopa, Mo KPUBOLA BBEPX, T. €. COOTBETCTBEHHO Touku 2;314'H
MocnegHAAa OTHOCUMTCA K C/y4al HoOpMasibHOM (pacyeTHoIA) paboThbl
KoMMpeccopa, Korga Hanumuo, KakK 3TO 00bI4YHO ObIiBaeT, MaKCUMyM K N A,
Oaenenne B atoT momeHT PO u pacxog OO Kr/ceK. Hawa 3apgava 6yger
COCTOATb B TOM, 4YT0Obl B YC/I0BUAX MNEPeMeHHO paboTbl TypboKoMm
npeccopa MoACYMTaTb MOLLHOCTb M30TEPMMUYECKOro CXaTwus, pacxoaye
Myl Ha 1 KI Bo3fgyxa.

PaccMoTpM HeKOTOpOe COCTOSAHWME BO34yXa, COOTBETCTBYylOLee
Touke cM(pur. 97), n cocToAaHMe, 6/5IM3KOE K HeEMy, COOTBETCTBYHOLLee
Touyke C. TaK Kak CXaTue BbIMOJSIHAETCA NU30TEPMUYECKN, TO Mbl MOXEM
HanucaTb XapaKTepucTuyeckoe YypaBHeHMe KaK A1 TO4KM C, TakK W”

ona c . O6o3Ha4YMM o06bem Kamepbl depe3 V. Torga Mbl 6yAeM WMETb
Takoe BblpaXeHue A/ Toyek C u anis C':

py*"OKT wu p'y*O'AT.
Bepsa pasHOCTb 3TUX ABYX BbIPWKEHUIA, MOMYUYUM
®(p'—p) = KT(O'— 02
WM B AudepeHumnanibHoOA ¢Gopme
yclp= HT-aO. (200)

dnemeHTapHass pa6oTa, 3aTpayeHHas Typ6OKOMIMpeccopomM sl MOBbl-
WeHUsl AaBneHWs B Kamepe Ha CIp, BblpasuTca npov3BefeHUEM MsioLla-

an CAAX Ha BecoBOe KO/MYECTBO MOAAaHHOro BO3AyXa, T. €. afe-
MeHTapHas pab6oTa cXaTus
b= nnow. CxCAAXmIC. (201)

Bbha/onAfH naowas B nmapameTpax Bo3gyxa M 3ameHss O u3 aBHe-
Hus (200), non Hﬁl\/l P P AY yp

M'n—HT\N-"c1(3= yNi-y(lp. (201a)

MocnenHee BblpaXeHWe AeMM N MHOXUM Ha pXx

174

MHTerpmpyem no yactam B npegesnax ot 1 go
PalP1
LNy

pO BbIHOCMM 3a 3HaK CKObOKu, a pX BHOCMM B 3HaK CKOOKU 1 nosty4dyaem
TaKo0e BblpaXeHne:

L

PaBeHcTBOM (202) onpepensieTca paboTa, 3aTpauymBaemas [Jia 3anosiHe-
HUS Kamepbl ¢ 06bemom V Bosayxom rnpu pasrieHun pO Krim%
Tenepb onpegenim paboTy WM30TEPMUYECKOr0 CKaTUA Ha 1 KI BO3-
ayxa. Tak kak y= O0yQ rge BO—ygenbHbli 06bem BO3AyXa, CO-
0TBeTCTBYWOWMIA Touke B, To, npuHumas CO= 1, Mbl nonyumm, uyto V-=="Tb
cfiefoBaTesibHO, MoAcCTaBNAA BO BTOpPYI (hOpMYJs1y, Moslydnum paboTy

okaTua Ha 1 KT Bosgyxa. Bmecto PO YO me mMoxem noctaBuTe H1 un
MosTly4MM OKOHYATENIbHYH (OopMysly B TakoM BUAE:

(202)

. Pa _ ,rin— — (1 — — 202a
/200 S Ve (Po—n) = w7 d— p 4t (2022)
PaboTa n3orepMmunyecko-
ro cXatuma Bblpa3nuTcA
3alTPUXOBAHHbLIM  Tpe-
YrosibHUKoM. Takmm 06-
pasom paboTa wugeasnb-
HOro Typ6okKom npeccopa
B Typ6buHe C NOCTOSAH-
HbiIM 06bemMoM cropa-
HUA MeHblle, 4YeM pa-
60Ta M30TEPMMUECKOro
oKaTusa Npyv  NOCTOSAH-
HOM  pJaBneHun  (nJo-
waab, 3aWTpUXOBaHHaA
no KOHTYpY).

dopmMmyna (202a) nonyyeHa Ona ugeasnibHoro Typbokomnpeccopa.

Paszbepem cnyyalhn coxaTma B Typbokommnpeccope no aguabate npu
M30TEepMMYECKOM rpouecce B Kamepe. Yem 6Gonblie AaBrieHWe cxatus
B Typb6okomnpeccope, TeM C 6o/iblieli TemMnepaTypoii MnoslyyaeTcs BO3-
OyX nocsle Hero, W, ANA TOro 4Tobbl COXPaHUTb W30TEPMUYECKUIA MNpo-
uecc B kKamepe npun Temnepatype 30— 40° C, HY>XHO BO34YX OX/laXadaTb
YTO Ha MePBbIM B3rNA4 KaXeTcs HECKO/IbKO napafokcasibHbIM, HO 3TO
oxnlaxaeHune Bo3fyxa rnocne Typbokommnpeccopa A/ TypoUH € NMOCTOAH-
HbIM 06bEMOM CropaHus p[axe >XeslaTesibHO, TaK KaK Kamepbl TYPOWUH
NoCTOAHHOro o6bema cropaHmsa sydile 3anosIHATb X0/I04HbIM BO34YXOM.
3T0 npeacTasBasfeT onpeAesieHHYK BbIrody A1 TakoA  TypOWHbI
(em._rn. ). »

CocToAAHMe BO3A4yXa MNpU BCaCblBaHWW COOTBETCTBYET TO4YKe N, [f
nepBoro MOMeHTa Takoe >Xe COoCTosHue 6yaeT u B Kamepe. B npouecce
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yu..my«wmncll |[>ByoTM M3MeHeHMe COCTOAHWS B Kamepe NOMAAET Mo W30-
Tepme JI/, a npouecc cxaTusa B Typ6oKomMpeccope n3o06pasnTca aguna-
6atoii AB' (dur. 99).

Typ6okomnpeccop CkKMMaeT BO3AYyX OT COCTOAHUS A 00 HEKOTOPOro
npoMexyTouHoro coctoaHua C, saTem B03Ayx Mpy MNOCTOAHHOM [aBrie-
HUM P oxnaxpaetcs oT coctosiHus C go coctosaHus O, ¢ KakoBbIM H
rnoctynaeT B Kamepy. Mpu yBenuuyeHun paBneHus go P’ Typ6okommnpec-
copoM Bo3ayx oxumaeTtca go Toukm C' mn oxnaxpaercs go Toukum I .

PaccyxaeHus 6yayT GyKBasilbHO Te e, YTO U paHblle. [Ns y4yacTka
KpMBOIA M3 XapaKTepPUCTUUYECKOro ypaBHEHWUS Mbl MOSIyYUMM TO >Xe
paBeHCTBO, KOTOpoe Mbl UMenn paHblue [dopmyna (200)].

Veap = %Tao,
a 3J/1eMeHTapHadA a,EI,VIa6aTI/I'-IeCKaF| pa60Ta BblpasnTca nponsBeeHnNeEmM

3alITPUXOBAHHOUA nsiowaam Ha O

<t nnow,. ACCXAr «a0;

Bbipaxas nnowagb CCr AAX B napameTpax Bo3gyxa, Mosyunm cre-
aylouee: 1

K ‘
qr a0 -1P\VI(L|_I ! =rI™"7*r ory 1 ao.

Bmecto MO BCTaBMM €ro BblpaxeHue u3 gopmysnbl (200), Torga
K-1
p \* .

ab - 1 mp. (203)

1

Ona 1 Kr 3ameHssa V uepe3 r/0, nonyynm BblpaxeHne abbl nomHoxuB
n pasgenuns hopmyny (203) Ha pX

ab gA
MHTerpupyem B npegesiax oT 1 go — , Torpga
Po'P1 1c-1
Adl—"oP Y (*— — 1) ax,

, MHTEerpmnpya m BCTaB/1AAa npeanesibl, MMeem
2K—1

- 1=Tra{n=1[(&) * -*]-V +T ‘@)

Pazbepem TpeTuitA cniydyaihi NONUTPONMYECKOro rMpouecca B Kamepe U
aanabaTnyeckoro — B komnpeccope (¢ur. 100). OT To4ku J1 MO NONUT-
pone AB wugeTt npouecc B kamepe. B gaHHOM c/lyyae, KakK MO0Ka3aHo
Ha gwarpamme, nokKasaTesib MNOANTponbl LU MeHblle, 4YeM MoKasaTeslb
aavabaTbl Nuuna AB' npeactaBnsieT aguabaTy B Komnpeccope. Boc-

roen’'=

P
A
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Monb3yemcs o6WMM MApuemMoM: 6epeM HEKOTOpoe MpPoMeXyTouyHoe 4/m
meHve P, oTMmedveHHoe Toukoba (. Ha aguwabate u coukota |) Ha monuT-
pone, 1 AN noc/iefHeld MULIEeM XapaKTepucTUUYecKoe ypaBHeHUe

py = OHT.
M3 ypaBHeHUs nonuTtponbl AB Moxem HanucaTb, 4To
T—1
N-(p-\ T
T, \Pr)

oTciofa, onpegenue T, NoAcTaB/isieM B XapaKTepUCTUUYECKOe YpaBHEHUE

m—1

J
py = OKT. (I/I ' -

Onpegensem O:

T—1 1
A , T .p T
HTX 'Pr
? OvdepeHunpyem 3TO paBeH-
CTBO:
v T— ¥
P T WRp,
HTX-wPx P P
Ww, BBOAA ANA  KPaTKOCTM
MUcbMa MOCTOSIHHBLITA UJsieH, ®ur. 100.
a= Voor T
T HT R T
MOXeM HamnucaTb
1—T
o= ap T P (205)

AnemeHTapHass pa6oTta JIbT monmTponmnueckoro npouecca B Kamepe

K- 1
(UT= cl0 — —pyyX (7'3 .
K- 1
v 1 'P\V,p (*) .1 Ap

O603Havaem E ==X 1 BCTaB/ifA 3HayeHue a, Mnosiyuynm creayroLliee:
1

ab¥= _°T<_—"Z” M K — 1] X

s
WHTerpupysa B npegenax oT 1o p1 Mosly4MM OKOHYaTEesIbHO
1

1
— K

K- ( 4-K—T (3 - 1 (;) + Jecap

N2 3ak. 3435 —B. B. YBapos. 177



dTa e dopMyna npurogHa Afis c/ydas MNOMTPONUYECKOro npu
Lecca M B KoMIMpeccope M B Kamepe. JlocTaTouyHO BMecTo K MocTaBUTb

nokKasaTe/sib NoJiINTponbl

dur. 101

B Typbokomnpeccope. Mpm or= 1]
opmysia (206) nepexoanT U
opmyny (204). Ona /n— |!
M K—1, T. e. [gna cnydas
M30TEPMUYECKOro  npoLieccn
M B KOMMpeccope M B Kamepe
no opmysie (206) nonyvaeTcs

0
HeonpeaesieHHOCTb — , nocsie

OTKPbITUA KOTOPOMA MOYyYUM
thopmyny (202).

Mbl pasobpann Tpu cny'
Yyaa paboTbl nmaeanbHOro Typ
6okomnpeccopa. OcCTaHOBUM
ca Tenepb Ha pa6boTe TypboO-
KoMMpeccopa [AelACTBUTE b

o1 Horo.

M3oTepMmuyecknii K. n. g,
KomMmnpeccopa MeHSAeTca Oor
pacxopa (pur. 101). Ha ocHo

BaHMW OMbITHbIX AaHHbIX A1 Typ6o
KOMMPECCOPOB  MOXHO  MOCTPOUTb
rpaukK 3aBUCUMOCTU 3TOro K. M. A
B PYHKLNN OT OTU JINEHWUS O3BJIEHUIA
Pa6oTa 06bI4YHO MpoucxoauUT B 06/
CTW HUCNajalwein YacTu XapakTe
pUcTUKKU, T. e. B npedesiax Toyek |
m 5 (pur. 98). Ecnim yyacToK Kpu
BoiA oT Touknm 1 go Toukum S nepe
CTPOUTb B OPYFrOMA cuCTeme Koopau
HaT, a WMEeHHO Mo ocum abcuuce
0TK/MaAblBaTb J10rapu@m OTHOLUEHMUA
[aB/IeHNIA, a No ocn opanHaT — K. N. A4,
TO Mosly4yaeTcs JIMHUA, 0YeHb 65n3
Kas K MNpsMOLA.

Ha d¢wur. 101 n 102 B MmacwTabe
[aHbl KpuBble, 3aUMCTBOBaHHble Y
Ctopona, a Ha ur. 10la mn 102a— |
noslydeHHble HaMn siorapummyeckme
KpuBbIe.

MpamblenpoxoaAaTyepe3dHavyasioko

opAnHaT, 4TOo cooTrBeTcTBYEeT N = |

n = 0, T. e. Npn oTHOWeEHUN gaBne

HVS, paBHOro eAWHWUe, Typ6okommpeccop paboTaeT € K N. 4., 67K«
KUM K Hy/110. 3TO MoslydaeTcs BO BpeMsi MYCKOBOro nepuoga Typ(>i

KoMMpeccopa,

Korga HeT HWKaKoro compoTuBfieHus. Typ6okomup< |

COp B 3TOM cCniyyae neperoHdeT BO3AyX C MeCTa Ha MeCcTo, He ,El,aBal‘/Jl
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hakTn4yeckmn paboTbl ©KaTUA, HO TakK KaK rMpouecc conpoBoXAaaeTcs
TpeHueMm, TO K. M. 4. okaTua o6yaeTt paBeH Hymo. Ha ¢wur. 101la v 102n
[aHbl NpsAMble N TOY-

KA  OeCTBUTESbHbIX 1Y e

K N. O., B3ATble U3 T T Y
XapakTepuctmk. W3

3TOro rpaMKamoXxHo

noslydnTb TaKoe Bbl-

paxxeHwue: ED
= K),
50 n
N
(207)
1n Po mD
Px
T. €. NU30TEepMUYECKNN a0
K. M. 4. nponopymnoHa-
neH norapupmy o0THO-
LeHunA OaBneHniA. 2c
dopmyna He gaBnfAeT- 5 n
ca  cneacTBMeM  Ka- our. 102.
KO —HNGYAb Teo-
peTuyecKoi npeAnocbISIKK.
Boobwe criegyeT OTMETUTD, %

pTO pacyeT pexuma Typbo- ¢
KoMMpeccopa B MNepeMeHHbIX
YCN0BUAX  HACTO/IbKO Mpo-
61emaTuyeH, 4YTo npum ero BO
OCYLLLEeCTBJ/IEHUN MPUXOONTCA /
L0BONBbCTBOBATLCA  AIMMUPU-

YecKMMU 3aBUCUMMOCTAMMKU. B

[aHHOM c/lydae npuBeAeHHbIA

3aKOH MOAMeuYeH aBTOpOM M3 40 /
06paboTKM OMbITHbLIX MaTe-

pnanos.

O4HaKO HYXHO CcKasaTb, 2 /
YTO AaHHble COBEPLUEHHO pas3s- /
HOXapaKTepHbIX  TYp6OKOM- p /
rnpeccopoB BCce-TakKM YKJiaAbl- /
Ba/IMCb B MPAMYI0 /iMHUIO. Ta-

KNM 06pasoM MOXHO ¢ 6onb- O
LWeli  BepOosATHOCTbHO npu-
HATb 3aBUCMMOCTb TeKyLlero ]/
K. n A B «¢QYyHKUnn ot 106 110 15 W 13 10 /3
OTHOLWEHNA AaBsieHua Mo no-
rapumMmmnyeckomy 3aKOHY.
OKO/ZI0 MaKcMMyMa HauyMHaeTCcs HeKoTopbliA 3armb, HO BecbMa He3Ha-
UNTESbHbIA.

YunTbiBasa BCe BbllWlecKasaHHOEe, MOXEM [MoJ/ly4nTb [A0BOJ/IbHO MPOCTO

dur. 102a.
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BblpaXkeHMe A1 3PPeKTUBHOUA paboTbl TypGOKoMIMpeccopa Mpu ycsioBUK
M30TEPMUUECKOr0 CXAaTUs.

SnemMeHTapHaa apdekTuBHaa pab6oTa (% pna Tekywero gasneHun
B KaMepe HanuuweTcs Tak:

/2Mln —

" P 1O, (208)
noacraBnAa 3HavyeHue T4 u3 gopmynbl (207) u a<9—’\K;I_ ap B dop
Mysny (208), umMeeM TaKoe BblpaxeHue:

vV in~
N*=1bPI ap-
V “«/Wwax
NHTerpupys B npegenax pPX— p0, nonyunm
Vv In—
H=17 ~
V *gTax
Ana 1 Kr BBeaemM BMeCTO b= N nonyyum cneapyiolulee:
H#T\IM—
(*-& ) m (209)

B TO BpeMsi KakK A/ uaeasibHOro Typ6okomMmpeccopa Mbl Nucanuv

(202a)

OAVH U3 BapuaHTOB 3aMoJIHEHUS KaMepbl BO34AYyXOM B Typ6uHe
XonbuBapTa 3ak/iloyaeTcss B TOM, UTO MexAay TypOouHOUA n KOMMpecco-
poM UMeeTCs pecuBep, B KOTOPbILA HakKauyMBaeTCs BO3AYX, U B HeM
LEepXUTcsi MNOCTOosHHOe pAaBrieHve. Korga OTKpbIBaeTCs BO3AYLUHbINA Kila-
rmaH, To M3 3TOro pecuBepa MNofaeTcss COOTBETCTBYHLULAS MOPLMS BO3-
Oyxa B Kamepy cropaHusi. ECTecTBEHHO, UYTO B MepBbliAi MOMEHT Mofaun
M3 pecuBepa B KaMepy MoJslydyaeTcs MsSTMe MoCcTynalwuero Bo3ayxa
yepe3 BO3AYLWHbLIA KanaH. TakoiA nopsigoK paboTbl mnpecrieayeT Uesb
3aCTaBUTbL paboTaTb TYpPGOKOMMPECCOp B MOCTOSAHHbLIX YC/I0BUSAX U TEM
MOBbLICUTbL €ro 3(eKTMBHOCTb, HO OAHOBPEMEHHO C 3TUM BBOAMTCA
HeobpaTUMbIEA npouecc (MsSTVME) BO BpeMs 3arosiIHeHWUsl Kamepbl BO3AY-
XOM 13 pecuBepa. B pecuBepe 6GyneT Bce BpeMs HEKOTOpOe MOYTU He-
nameHHoe paeneHme PO, Tak Kak 06blUHO 06BEM pecuBepa HacTO/bKO
Be/INK, UTO 3ano/IHEHUE KaMepbl BO34YXOM Masi0 0T3blBaeTcs Ha M3Me-
HeHun paenerHus pO. Beuay Toro 4yTo AaBrieHVe B Kamepe rocsie Mnpo-
OYBKU BO034YXOM paBHO 1 aT, TO B MepBbIA MOMEHT MycKa B BO34YLL-
HOM KJlanaHe 6yneT 6osiblwoe MsATUE. VIHTEpPECHO OTMETUTb, YTO BKJIHO-
yeHVe B CXeMy pecuBepa cpa3y CcKasblBaeTcs Ha pa6oTe BO3AYLUIHOM
yacTu Typ6uHbIL. [OelACTBUTE/IbHO, BbIle Mbl YCTAaHOBUIN BeSINYUHY
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naeasibHOM paboTbl M30TEPMMUYECKOr0 CXaTWUA MNPy MOCTOAHHOM 06beme
| Kamepbl (Nfowaab TpeyrosibHUKa, 3aWTpPUXOBAHHOro Ha gur. 97). Te-
Brnepb e npu HarHeTaHWn B pecuBep Komnpeccop paboTaeT B MNOCTO-
AAHHbIX yCcNnoBusXx, T. e. paboTa Kommnpeccopa 6yaeT ycTaHOBMBLUasACS,
Hio3ToOMy MOXHO CUMTaTbCA C MakKCMMaslbHbIM K. M. 4. Typbokomnpec-—
nmcopa. Hackonbko BbirogHa paboTa C pecMBepom Mo CpaBHEHU C pa-
| 60TOtA 6e3 pecmBepa? lNoacumTaem paboTy, KOTOPYH Mbl 3aTpaTuM Ha
3anosiHeHWe Kamepbl Mpu _paboTe c pecuBepom. O6G0O3HaAYMM 06beM
Kl Mepbl, Kak Bcerpga, yepes V, HauaslbHoOe COCTOSIHME ras3a B KaMepe repej,
3arnosiHeHMeM Bo3ayxa— PX bl KoHeuyHoe cocTossHMEe 6yAeT CooTBeT-
I cteoBaTb cocToaHuio PO BO B pesepeyape. Brarogaps TOMYy 4TO
pe3epByap 6onblle Kamepbl, TO, KOrga kKamepa 3amno/IHATCA BO34YXOM,
| naBneHve B cucTemMe ynageT O4YeHb HE3HAUYUTEsIbHO, T. €. Mbl MNPUHU-
; Maem, 4TO COCTOAHME B Kamepe rocsie ee 3arosiHeHUA OyneT paBHO
| cocTossHMIO B pecmBepe. TemnepaTypa B Kamepe OyaeT MNOCTOAHHOIA 1
KpaBHOUA TemnepaType pecuBepa (B mpouecce MATUA MOXHO MNPUHMMATb
KremnepaTypy HeW3MEHHOIA).
MoacumMTaem, Kakoe KOMIMYECTBO BO3AyXa BOMAET M3 pecMBepa B Ka—
| Mepy; A0 3anosiHeHus B kamepe 6bisio OX KMorpammos; 3HaveHue C,
I nony4ynmm 13 XapaKTepuUCTMUYECKOro ypaBHEHUSA:

I
O W *

:Tak Kak npu rnepemeHHoiA pa6oTe TypGOKomMMpeccopa Mbl paccMaTpu-
Ba/IM M30TEPMUYECKUIA npouecc, TO U 34eCb O/ CPaBHEHUS [OJIKHbI
rnpolecc nojiaraTb M30TEpMUYECKMM npu TemnepaType T. Mocne 3anos-
HEHVS KaMepbl BO3AYXOM MO/1y4YMM

O HT °

MakMm 06pasoM KOSIMYECTBO KWJIOrPaMMOB, KOTOpOoe MOoCTYnuso um3
pecuBepa B Kamepy, un3o06pasntcs pasHocTbio OO0— Ol wnu, BcTaBnss
COOTBETCTBYIOULIME BblpaXXeHUSs,

o 21— (B052)

|Onpegennm pa6oTy, 3aTpayeHHYK Ha 3TO KO/IM4YecTBO Bo3ayxa. Pa6oTa
[Komnpeccopa npoucxoAWUT MpU MOCTOSIHHOM pexume. CrieoBaTesibHO,
Ha KaXabliA KuorpaMm BO34yXxa 3aTpauMBaeTcs B Typ6okomMnpeccope
(paboTa npyM M30TEPMMUYECKOM MpoLecce, BblpaxaemMas Tak (nsowagb,
3alITPUXOBaHHAs MO0 KOHTYpYy Ha ¢ur. 97):

Nl cooTBETCTBYET Haya/ibHOMY OaBfIEHUIO B Kamepe. OTO Mpearnosioxe-
IHMe UCXOAUT U3 XenaHWUs CPpaBHUTL MepBbliA (6€3 pecuBepa) M BTOPOMA
;(C HAM) BapuaHTbl 3amMoJIHEHMS Kamepbl, a MNpyY MepBOM BapuaHTe y Hac
B KaMepe TakKXe 0CTaBasloCb KaKoe-TO KOJ/IMUYECTBO BO3AyXa. YMHOXas
(00— KU/I0rpammMoB Ha BenmuuHy pa6oTbl  (bW), nonydaem pa6oTy,
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3aTpayeHHy kKomMmnpeccopom. CnepnoBaTesibHO,/. A B 3TOM c/yyae Gyaem
paBHATbCS

)

(g
Oenasa npeo6pa3oBaHus K 3ameHssa V depes /0 (ans 1«r),Tak Kak 6y-
[emM cunuTaTb, YTO B Kamepe nocsie 3anosiHeHusa 6ygeT 1 KI, nosaydum

LLIPo 1n4° , . X ST\
LI — - (] = En 1. ) (210a)
bl w ax AN PO ) ( Mr«)wax AN Po )’

T. e.,, Kak Buagmm, dopmyna (210a) nosHocTbiO coBnagaeT Cc Qopmy-
noia (210).
Ana wnaeanbHOro cny4as

YU = «F1ln-" (1=-1»-). (21))

Takum o6pa3om, 6ygem s paboTaTb C pecuBepoM wam 6e3 Hero,
pesynbTatr 6yAeT o4WH U TOT Xe. M03TOMy MOHATHO, Moyemy TypbuHa
XonbuyBapTa (BTOpOLA BapuaHT) paboTaeT Ha MOCTOSSHHOM peXxume Typ6o-
Komnmnpeccopa. r"

MO0XHO roBOPUTb MPO MAeasIbHYI0 paboTy KOMMPECCOPHOM YCTaHOBKU
KakK Mnpu Haanymu pecumBepa, TakK n 6e3 Hero. B nmepBom csiyyae paboTa,
3aTpayeHHass Ha nonydyeHve 1 KI Bo3gyxa, npu pasneHun pOB kKamepe
Bblpa3nTca ¢opmynota (211), Bo BTOpoM — dopmysiota (202a). Ona Toro
4TOoObI OMNpefesinTb, BO CKOJIbKO pa3 6onble paboTbl Mbl 3aTpaynmBaem

B nepBomMm cniyyae CpaBHWUTEJIbHO CO BTOPbIM, BO3bMEM OTHOLIEHWE

° T
>
S Po 1
K _ mnx
Px \ ~Po)
roe ona  KpartkocTum nnucbmMa X = . |_|pl/l oyeHb 6onbWwoM X —HO0 3TO

OTHOWeEHNEe OGyAeT paBHO eAuHULLE:

1- 1>L( 1
K
Mpu odyeHb Manom x->1 {po—+p" nocne ABYKPaTHOro AudepeHLmMpo-

poBaHMUA 4YUCNUTENIS U 3HaMeHaTensa no X, ANnsa OTKPbITUSA Heonpeae-
JIEHHOCTW MoTy4Ynm



mCrenoBaTesibHO, A1 BCeX 3HaYeHWA X OoT 1 [0 o OTHOWeHwe waeasn!»

HbiX paboT 6onbwe eanHUUbl. [elAcTBUTeNIbHaa paboTa B TOM U B gpy
|[rom cnyvae 6ygeT oguHaKoBa, ec/iM MNPUHATBH M3MEHEHWe M3oTepmmyec
«0ro K. M. g Typbokomnpeccopa mo ypaBHeHuw (207).

MABA BOCbMAA
AOMNONMHWUNTE/IbHBIE SAMEYAHWA N PACYETDbI

PazbepeM BOMpoC 0 MepexoAe C OAHOr0 pexuma Ha Apyrovd Aans
TYp6UHbI MOCTOAHHOIO AaBsieHus cropaHusi. O6o3Hauum udepes pOpae-
NleHne cropaHus, paBHOe [aB/IEHMI0 CXaTua B Typbokomnpeccope, T. €.
Mbl 6yAemM npeHe6peraTb MNepenagoM [AaBJ/IeHUS MexAy KOMMPeccopom
U KamMepoli Typ6uHbl. [arnee,

TO — TemnepaTypa CropaHus;

a0 — M36bITOK BO34YyXa;

Hwn— TennoTBopHas crnocobHOCTb TOMJINBA;
{T — MuHUManbHas naowaab cedeHus corest,

In, kpome TOro, nmeem B Buae rpapmka xapakTepucTuky Typbokomrnpec-
copa npu MOCTOAHHOM 4Yucrie 060pOTOB, M306paXkKeHHY Ha ¢ur. 98.
Uto 6ypeT c napameTpamMu, €cnu  pacxod TOn/svMBa W3MEHMTCS Ha
;U3BECTHYI BefINUYMHY? [llycTb Ha XapakTepucTmke paboTa B MnepsBblti
MOMEHT nsob6paxkaeTcsa Toukoid 3 (ur. 98). Ha xapaKTepucTUKe Xe Mbl
I16yaemM nMMeTb KPUBYK W3MEHEHUA K. M. A., AaHHYI MYHKTUpoM. Cxemy
TYpObUHbI MOCTOAHHOrO AaBfieHUs cropaHusa 6e3 pecumBepa cM. Ha ¢ur. 1
;MycTb pacxon Tonsmea 6ygeT BO KrlcekK [Ons KOHKpeTHOCTWU npea-
MosIOXKMM, 4YTO Yy Hac pacxof TOon/iMBa YMEHbLWW/CA. YMeHbLUeHune
pacxoga TornJsiMBa B MepBYK oO4epefb CKa3blBaeTCA Ha TOM, 4YTO TeMm-
nepatypa B Kkamepe 5 ynageT, BmecTto TO 6ygeT TemnepaTtypa 60-
nee Hu3KaA. HO C yMmeHbleHWeM TemnepaTypbl rasbl B Kamepe 5
?cTaHoBATCA 6oslee MJIOTHbIMW U B 60/IbLUEM KOJSIMYECTBE HauyuMHalT Mpo-
' XoAuUTb 4epes consio 8. CnepoBaTesibHO, C YMEHbLUEHVMEM TeMmepaTypbl
| paBneHne B Kamepe 5 HaumHaeT nagaTb. Kak cneacTteBve nafaeT Aas-
NeHne B HarHeTtaTeslbHOM NMHMM Typbokomnpeccopa. CriegoBaTesibHO,
Touka 3, nsobpaxatouias paboTy Typ6OKOMMpeccopa Mo XapaKTepuc-
TUKe, nepemMellaeTcs B KaKyw-HUbyaAb Touky 2 (¢pur. 98). Takmm obpa-
30M pacxod BO3A4AyXa HauyMHaeT YyBe/InumBaTbCsA, a MnocsiegHee Bbl30-
BeT HOBOe MOHMXeHWe TemrepaTypbl. Takoe MNOHWKeHWe TemnepaTypbl
[npogonkaeTcs o Tex mop, MoKa MpW YMEHbLIEHWUN MOLLHOCTM Ha KO-
[nece po wmn3BecTHOro npegenia NOAeIACTBYET perynsaTop v npmbaBuT Tomn-
;nBa. Takmm 06pa3om Mnocsie HEKOTOPbIX KonebaHniA TypbuHa ycTaHo-
BMTCHA Ha HOBOM pexume.
Hawa 3agaya 3ak/yaeTcs B onpedesieHUM napameTpoB Mpyv HOBOM
I pexxume npu ycsi0BUWU, YTO pacxon TOMNSIMBa M3MEHWSICA Ha HEKOTOPYHo
[ BennumHy. Takmm o6pa3om Mbl pewlaem 3agadyy, UCX0OS He K3 MOLLHO-
( cTn, a U3 pacxoda TomsIMBa. B3sB Touky 3 M TO4YKY 2 [0CTATOYHO
p 6Nn3Ko Apyr OT Apyra, 3amMeHUM pacCTOoAHWMEe MO0 KPUBOIA OT TOYKK 2
00 Touykm 3 npAMOSIMHEAHbIM o0Tpe3koMm 2-3. C yMeHblUleHMeM pacxona
TonnmBa TouyKa 3 6yAeT CMelaTbCs B CTOPOHY MEHbLIMX [aB/eHNIA,
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Cc yw An''MHCM pacxoga— B CTOPOHY GOMblWNX, T. €. MOXHO 3apaHe
HaMeTUTb MOJIOKEHNE ToukM 2 (MM 4) B 3aBUCMMOCTU OT CHUKEHUM
WN yBesIMYEHUA pacxoga Tonsusa.

TaknMm 06pa3oM MpoBeAEM CeKYLLYH Mexay Toukamu 2 n 3, u gm
Hee MOXeM HamnucaTb ypaBHeHWe B TakoM BUAE:

p —a0-\-b, (212)

npuyem a u b HalATM upe3BbIYALAHO MPOCTO, MOCKOJSIbKY WMeeTCs xapak-
TepucTuka (rnposefeHve MpsMoiA depes aBe Touku 2 un 3).

TaknMm 06pa3om KoapuumeHTbl @ U b 6yayT wusBecTHbl. Bce napa-
MEeTpbl A/17 HOBOro pexuma 6yaem o0603HauyaTb 6e3 3Hauka. Hanuvwem
ypaBHEHME pacxofa uYepes COMJsi0 MpPU KakolA-To HOBOIA TeMmrepaType*u
rMpu HOBOM pacxofe.

0+ 3= (213)

roe B KP\OEK— cekyHaHbIPA pacxog TonsiMBa. Yepes consio uayT Mpo-
OYKTbl cropaHus B KonudectBe (0-)-B) K\oeK

B ypaBHeHWe BX0o4AT HOBOEe fAaBJsieHWe, HOBasA TemrepaTypa W HOBblA
pacxof, HO cTapas nJowaab MUHUMaZIbHOro cedeHus cones /T. Kak
BUOMM, B 3TOM paBEHCTBE Y Hac C/INWKOM MHOro HeusBecTHbIX C,
p n T. Ho O n p cBasaHbl ypaBHeHMeM (212). [M03TOMYy He06X04UMO
yeazaTb O U T. Ons aToro Hanuwem ypaBHEHMe CropaHusi, Mosiaras,
UTO HauasibHas TemrepaTypa BXOAsLWEro Bo3gyxa 1a, U 3To Xe 6yaeTt
TemnepaTypa B034yxa, BX0AALWEro B Kamepy cropaHus. Torpa ypaBHe-
HWEe CropaHus HanuweTca ciegywmmMm o6pasom:

(214)

B paHHOM criyyae 3TO BblpaXXeHUe CBA3bIBaeT U36bITOK BO3AyXa C TEM-
nepatypoii T. Ho a ecTb OTHOWeEHWe BCEro KO/IMYecTBa BO34yXa, Mo-
Wwenwero Ha cropaHue, K TeOpeTUYECKM Heo6X0AUMOMY KOSIMYecTBY
Bo3ayxa, T. e.

a= X (215)

roe O ecTb o6uwiee Ko/MYecTBO BoO3Ayxa B KIN\CEK Pacxogn Tonsuvsa B
Ham W3BeCTeH, c/ieoBaTesibHO, HeTpyAHo a BblpasnTb 4depe3 O. Moa-
CTaBMAda 3HadyeHue a n3 gopmynbl (215) B dpopmyny (214), nonydum
ceasb mexay O M T. Moactasnsas T B yHKuMm ot C B hopmyny (213),
Mbl Moslyuynm cBsisb mexay O MpP W, pewias COBMECTHO C (opmysioia (212),
nonyuynm oTeeT. lNpodenaem 3Tu npeobpas3oBaHWA, NOACTaB/IAA a U3 Bbl-
paxeHusa (215) B (214):

(T To= .
14

N B
Onpegenum otcioga T. OHO 6yaeT paBHATbLCA
BH..
o (O +mB)
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3TO0 3HayeHWe 7 noacTtaBnseMm B opmyny (213); nonyudmm
l p, N -/

W, HaKOHel, MoACTaB/isss BMEeCTO P ero 3HadeHue u3 dopmynbl (212),
noslyunM OKOHUaTeslbHOe ypaBHeHue ans onpegeneHus O, T. e.

vi@e bm  K[Lb{a+B)-+Tifa+B)* (216)

NTak, nosydyaem ypaBHeHue oTHocuTenbHo O, paspewmnTb KOTopoe
6onbLWIOro Tpyga He npeacTaenseT, a onpegenus O, nmonyunm Touky 2,
HOBOE [JaB/ieHWe P, HOBbIA @ U MO HUM MOXEM OnpeaeninuTb K. M. A
Typ6okoMnpeccopa W K. M. 4. ra3oBoi Typ6uHbI B LLE/IOM MpU HOBOM
pexunme.

paduyecknii pacuyeT consa "-MeToAOM

3apaBasicb KO3(ULLMEHTOM CKOpPOCTU corjla < CTPOUM MoAUTpony

pacwupeHna B 75-guarpamme (pur. 103). OTKNagblBaemM 0Tpe3oK
ab—<2//0= H)(npamas aNNAKT), nposognm nuHmio BCNNAKT, Touka

dnr. 103.

rnepecevyeHuss ee ¢ KpMBOIA W pacT TemnepaTypy 7\ 1 Touky B Ha u3o-
6ape pPX= cons*. CocTosHMe nMepen consiom 3agaeTca pgaesieHnem PO
n TemnepaTtypoth 70. B 75-pgmnarpamme nosiyd4aem 3TO COCTOAHWE, OTK/a-

abiBas oTpesok AO —AH 1n E\no n3otepme 70= cons3{. Monoras Kpu-

Bas AB paeT uckomyw nonuTpony. 3aTemM aHasiorM4yHo dwur. 88 npo-
BOAVM psig M30TepM U onpegesisiem fdassieHuvs PN P2 pP3u T. 4., a Takxke

nucnonb3oBaHHble TennonageHus HY H2, K3 u T. 4., 3amMepeHHble 1o

cooTBeTCcTBYOWMM uzotepmam T[, T2, 74 mexay KpusoiA npsMoii ati

Bce nocTpoeHue nokasaHo Ha (gur. 103. 3Has gaBsieHUA U TemnepaTypbl
B Toukax Ar, A2 A3wu T. 4. NoAnTponbl, NoACYUTBLIBAEM MO XapakKTe-



HT
PUCTnN4eCcKoMy ypaBHEHWUK YynaeslbHble 06bEeMDbI ’ ' \/’2>)é n T-0

3aTeM Mo 3TUM AaHHbIM CTpouM VZ2-KpUBYI0 B 3aBMCMMOCTU OT K, Kak
rnokasaHo Ha ¢ur. 104, npuvyem BMecTo K no ocu abcuumcc O0TJI0
eHbl HUT), T. e. ucnonb3oBaHHble TensionafeHusi, OTHECEHHble He
K 04HOMY MO/I0 K, @ K 1 KI npoayKToB cropaHus (IMN\— cpegHUiA mosie-
KYJISIpHbIA Bec MpoayKTOB CropaHus).

MpoxoAHble ceyeHUs, MUHMMAasIbHOE U BbIXOAHOE, OMpefenstTcs U3
cnenywLwmnx COOTHOLWEHUIA:

2 2 1
c —cn K c/

roe cO MN\OEBK— CKOpOCTb MOATOKa rasa K CornJly; C— TeKyliee 3HaYeHue
CKOPOCTWU B cedyeHunM /T2, rae wMeem yaefbHbliA o6bem  V MXKr;
O — cekyHAHbIA pacxofn rasa uyepes consio. Onpegenve C U3 Nepeoro
ypaBHEHUS W MoACTaBUB ero BO BTOpPOe ypaBHeEHWE, Moslyyum

(Oy 2%(k .c \1 A (/v» ,01~
(7) Auv;,+21n M wwnmJl'28 (o)’ (217
_ K c2
roe yepes K o6o03HaudeHo Bce BblpakeHue —/—[-——AL M3dur. 1058uaHo,
Th
uTOo <= rge M TW— macwTabbl, B KaKuUX MOCTpPoOeHa

T .
A-kpusasa. Ctpoum [, CUEcx) O OAB, kater CO = TA roe TA—

macwTab sesimunHbl A2& {Tn* 10° MM, Torga CO— 120 MMm). KateT
EO=CO[S§ a MNoacTasnss *Sman C [, nosiyuynm, yunTbiBas paBeHCTBo (217),

le::: A T_T _//4}2 LT

26k T, n N0 TK *’
Takum o6pasom kaTeT OE nponopumoHaneH BeinuMHe ., (hakTop

MponopLUMoHasibHOCTU GyAeT MaclWwTaboM BefINUNHbI , T. €

Tr—— «T,.
r TK *

Mnowagb ce4vyeHua conJsia B JaHHOM MecTe onpeaesinTca M3 COOTHO-

weHma

[=0]/ DE=o0

] ]’ 1)t; y WFb
I'Ipl/l‘-IEM BeJ/IMUMMHa KaTeTa NMOCTOAHHA. Cne,qosaTeano, nsowanb
cevyeHusa consia nponopumoHasibHa JA8-a. Yros a ecTb Yrosl HakJ/loHa

1 Ha ¢wur. 105 oTpesok OB = K-Tn
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ceKywei kpuBoii /2= r(7r) B paccmaTpmBaemMoid Touke A. MNepemelyas
Touky A no ~-KpuBOIA, Mbl 6yaemM rMoslyyaTb pas3/INUHble Yr/ibl a; MUHU-
MasibHoe cedeHue consia 6yAeT CcooTBeTCTBOBaTb TOMY MecTy, rge a
6yfeT MUHMManbHbIM, 3To 6yaeT B Touke M, korga cekyuias ob6pa-
TUTCA B KacaTesibHYH0.

= N 4
/'IiLI Oly/r r

BbixogHaa nsowanb 6yaeT xapakTepusoBaTbces cekyweidi OK.
k= AP

\

npnuem CMI1( OM, CKANNOK 3ToT MeTos pacyeTa npeasioXeH
npogp. Ctogona. O COE cosepweHHO HeT Heo6Xo4MMOCTU CTPOUTH
B cTopoHe, MoxHo KateT CO coBmecTuTb ¢ ocbto Hu Touky C ¢ Toukoii O.

OnpepneneHve ® consla N0 KO3PULUEHTY COMPOTUB/IEHUS B Tpy6ax

Mpn TeuyeHMn >kmakocTum no Tpyb6e paboTa TpeHma onpeaesiseTcs
no copmyne

A l/ €2 KIM 218
r 8- 4 28 Kr rasa ’ (218)
roe | — anuna B M; (I— grnameTp Tpy6bl B MN.C— CKOpPOCTb B AaHHOM

ceueHUn B MICEK; § — yckopeHue cusmbl TaxecTn — 9,81 MNEBKN X— Koaghm-
uueHT conpoTmBsieHnsa. Mo Omb6eky (cm.3cbllle, Teckwscbe Therwoiay-
nanHk, IV Aul, ctp. 370)

0,242 0,242

(219)
‘cay&*  He02*'

[3HaueHnsas C w” A cM. Bbiwe; V— KO3ULMEHT KMHEMATUYECKOIA BS3—

[koctu = —, " {Kr —CeK * M?) — KO3(ULMEHT ANHAMUYECKOIA BA3KOCTY;
[ & KI/M3— yaenbHbitA Bec. Tak Kak 06bIYHO KO3(MUUUEHT BA3KOCTU Bbipa-
a .
)KaeTca B abCO/MOTHOMA cucTemMe eauiHuy, To  =="981 n
h>= — i (220)

BennumHa He, kak m3BecTHO, HOCUT HasBaHuWe ,4ucsria PebiHonbAaca'.
3HauYeHUA KoapuuMmeHTa BA3KOCTU Xbl npuBeneHbl B cregylolleii Tab-
nvue (3cblle, 3. 371).

187



Tabnuua @B gna Bo3gyxa un napa (— ®—

CT BeC

Te""”Be’iaCTypa 0O 10 20 30 40 50 60 70 80 90 100 110 120
Bosgyx . ... 1750 1820 1886 1940 1995 2 040 2 080 2120 2160 2 200 2240 2 270 2 308
BoasHoiA nmap . . 900 942 983 1025 1067 1108 1150 1192 1234 1275 1317 1359 1400
TemnepaTypaB°C 130 140 150 160 170 180 190 200 210 220 230 240 250
Bosayx . . . . 23402372 2405 2437 2468 2500 2532 2564 2586 2629 2 661 2 694 2 726
BoasHOMA nmap . . 1442 1484 1525 1567 1609 1651 1692 1734 1776 1817 1859 1901 1942
TemnepaTtypaB°C 260 270 280 290 300 310 320 330 340 350 360 370 380
Bosgyx - . . . 27592791 2824 2857 2890 2923 2955 2 987 3 019 3052 3084 3117 3149
BoAsHOMA nmap . . 1984 2026 2068 2109 2151 2193 2 234 2276 2318 2360 2 401 2443 2485

3HayeHnsa yBH npu-

rogHbl KakK A1 Hacbl-

LWeHHoro, Tak Wu nepe-

rpetoro napa. Tak Kak

npuv npoTeKaHun napa

no conny W3MeHAKTCA

M Cc 1 X TO NOJSIHYIO pa-

60Ty TpeHUs  MOXKHO

HaATM Nuwb rpaduye-

CKUM MHTErpmpoBaHMeM.

B kauecTtBe npumepa

onpenenum paboTy Tpe

HUSA B consie Ne 9, mucnbl-

TaHHOM Cubneia (3lbley)

n Kamb6nb (Kewble) (cm.

8loclola, V Aul, cTp. 59).

Pasmep conna: /Tin=
T =0,7857,/,=10,65 cm]

AnvHa /=163 MM, no-

Tepsa 3Hepruu no onbl-

dur. 105. Tam cocTasnget  4°/.
HavanbHoe [aBneHne

napa 6pasiocb pasfinyHoe, BblbepeM oA4HO U3 HUX /0= 9,15 aTa

npumem 250°C.

M3 onbiTa noteps 3Heprum pasBHa 4%; CcpaBHUM, HAaCKOJ/1IbKO coBMa-
[alT onbITbl OM6eKa C 3TUM YacTHbIM c/lyyaemM. B «-guarpamme cTpomm
nonuntpony ¢ 0= Y 1—0,04= 0,98 u Mo HelA CcTpoum Auarpammy
¢ur. 106, rae no ocm abcyumcc OT/IOXKEHblI MCMNO/b30BaHHbIe rMepenabl
B consie M B (YHKUWW OT 3TUX MNepenanoB MOCTPOeH pAf KpUBbIX:

n V — nsMeHeHue yAaenbHOro o6bema npoTekawwero napa B MEK\

A= 91,5 ¥ H— ckopocTb no consty B MNEKNL— M3mMeHeHne TemnepaTypbl
napa B °C u /0n  — u3MeHeHMe nsiowagn npoxoga comsia B Mpearo
NoXeHun pacxoda B 1 KI/CeK, wkana nnowaneid gaHa B CM2. Kak ans v,
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Tak U ana /0 B3aTbl ABa pas3/IMYHbIX MacwTaba, oTyero mmeem no Ase
BETBU KPUBbIX — XXeJjlaHne MnofyunTb 60s1ee KpyrnHbIA MacwTab 1 He
BbIATM M3 rabapuTta udepTexa; /' noacumTbiBaem Mo opmysie
1.V,
/,= ————- « 10000 cM\
0 c.

Monb3ysAcb 3TOM AMarpammoii, CTPOUMM 3TU Xe BeSINYMHbI B (YHKLMWN
oT anuHbl conna (pur. 107). MepecyeT npomsBoauM criefyoWnmMm o6pa3om:
CTPOMM KpPUBYIO UM3MeHeHUs nsowaneith / cedeHma consia B (YHKLUU
0T A/IVHbI, MPUHUMas COMJ10 3a YCEYEHHbIA KOHYC ¢ auameTpom 10,01 MM
B ropsioeuHe u 36,85 MM npu Bbixoge. CTpouMM YCMOBHYIO KpuByto /0,

KOTOpas noka3blBaeT, Kakue cedyeHUss [0/DKHO Oblslo 6bl MMeTb conso,
yTOob6bI MponycTUTb 1 KI mapa M 4T06bl TeyeHMe BCEX MapamMeTpoB Mo
ONVHe comJsia He u3MeHwusiocb. Ona atoro m3 ¢gur. 106 6epem 3HaveHue
(/o) — 8’5 CM* n 3HauyeHus nowageid / w3z gur. 107 ymMHOXaeM Ha
OTHOLWEeHNe

8,5 = 10,82
nn 0,785

Takmm o6pasom /0= 10,82 -" (pur. 107). MoOXHO 6bIJI0 6bl TakXxe
MOCTPOUTb KPUBYID W3MEHEHUS TMoWwanein cevyeHmsa consia asia aeiacT-
BUTENbHOro pacxoga Ha ¢ur. 106, npuyem

0BLTB = = 0,0923 Krlcek,

M MNO0JIb30BaTbCA 3TOM KPUBOIA.



dur. 108.

190



Bepem npousBonibHoe HK (dpur. 106) M MPOUMTbLIBAEM 3HAYEHUU
(/0)*, Ar>'cH> Ha ®UIM- 107 MpoBoanm ropusoHTanb (/0w go nepe

ceueHus ¢/ 0wn Ha BepTukanu IXoTknagbiBaeM UX= —-——— BX, CIX nmoBTo
psieM 3TOT npouecc ans paga HKu nonyunm kpueble 7, » n CXHa dur. 107

B PYHKUUW OT AJIMHbLI comnJia.
dopmyna (218) ans 6eckoHeuyHo Manoro y4yacTka <Vl HanuweTca

n/ —N\al c2
a *2%’
a Aanda BCero consa BblpasnTCca MHTErpasiom
I,
Xc2
’\:Frza'*— (221 >

Xc2
BBoguM o0603HaueHune A °& —P (/), n Haw wHTerpan nepenuueTcs

Tak |nepexoas K TensioBbIM eAuHUULAM M= '477¢) :

1
AlK= T PA\M= br

Ons Toro 4yTo6bl MoOCTPoUTb GQYyHKUM P (/) Ha ¢ur. 107, cTpoum
KpuByto X= ¢ (/). 9TO nocTpoeHMe Npou3BOAMM MO0 To4KaMm: 6epeM psn
sHaveHnia IX ana kaxgoro umeem PXNCXNbX (X no XHaxogum B Tabn. 1

&
KoahuuuneHT yalB no dopmysie (220) noacHnTbIBaEM Benwleyi = He
u no dgopmyne (219) Haxogum X" noAcyYMTaB HECKO/IbKO 3Ha4yeHuiA,
nposogum kpusyt X (dur. 107). Umes kpusyto X==" (I) cTpoum Takxke
Xc2
no Touykam yHKuuw P e AU Mnowaab 3ToiA KPUVBOW

c ocblo abcuucc n paeT pa6oTy TpeHus AbB B onpesgeneHHoMm macwiTabe

6e3 yyeTa TpeHUs B CXOAALLEACHA 4acTw conuia, 3Ty MOC/NIEAHIO OLUEeHUM
B 0,5 Ka/1lKr. MacwTa6 gns nnaowaan kpusoia P(1l) nokasad Ha dur. 108
3aWITPUXOBAHHBLIM  KBaapaTMkom — 0,1 KN\ CTPOMM  MHTErpasibHyto
KpUBYIO, noAacunTbiBas A5 pasHbix | naowaam nog kpusotd P (1) Ha
ur. 108; ona /= 500w 3awTpMxoBaHHaa naowanb AaeT BesINYUHY
(/060 B ykazaHHOM MacwTabe (3alITPUXOBaHHbLIA KBagpaTUK HaBepXy).
Mo Toukam rmosiyyaem KpuByl H B yHKUUM OT ANvHbI consia. Ha aTolid
Xe ¢ur. 108 nocTtpoeHa KpuBaa aguabatmueckmx nepenanos A (no C).
Wmesi kpueble Hr m H, nogcunTbiBaem koapuumeHT ckopocTu <€ Mo
thopmyne

m-y 1 n

roe BenuumHa 0,5 K1/KM gaeT Tenso TpeHus B cxoasawedica vacTu.
Cyaa no KpyToMy nageHuo KpueoiA P (/), mpu /= 0 3Ty BenUYNHY
HUKaK He b3S MNpu3HaTb MasiOA, CKOpPeLi p[axe uype3aMepHO G60/1bLUOLA.
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B pesynibTaTe Tensiota TPeHUA A1 BCero conJsia CcocTaBUT O0OKOJ10
12,4 Kanlkr, vnu okono 7% (oT //=177 KanlKr), Torga Kak onbIT
naet nvwb 4°/0, ¢— no nogcvety 96,3%, Mo onbiTy — 98% *

Hapo ckasaTb, 4To BennuuHa 96,3% 6onee HagexHas, yem 98%, Aoka-
3aTeNbCTBOM 4YeMy MOryT CNAYXUTb onbITbl CTogona (pur. 35) n gupmel
BpoyH-BoBepu (pur. 34), roe 9 He nosBblWanca CBblWe NMpuMepHo 97%.

PazobpaHHOe consio, KpomMe TOro, A0BOJSIbHO AJINHHOE, WU MO3TOMY
TpeHue [0/HKHO ObITb 60/blie. Kpome Toro, onbiTbl TOro Xe wuccrie-
posartens ¢ ApyruMu consamMmu faBasiv 60/1blIY0 MOTEPI 3HEprum, Tak
yTOo 3HaueHne ®= 0,98 MOXXHO 06 BACHUTb KaKOM-/IMG0 OLUMOKOIA B onbITe.

MoacyeTbl caoenadHbl ANA Mapa, a He AN rasa, B LenAxX CpaBHEHUA
C OMNbITHBbIMW [aHHbLIMW, KOTOPbIX /[J1A rasoBbIX COMesl aBTOpP He UMen
B pacrnopskeHun.

FNABA OEBATAA
MPNMEPbLI PACYHETA

1 PacuyeT rasoBoii TypbuHblI C MOCTOSHHbIM [JaBJIEHWEM cropaHus

B Typ6uHe, paboTaroweii No UMK/Y C MNOCTOAHHbIM [aB/IEHWEM Cro-
paHusa (uukn BpailaToHa /7= consl), onpenenunTb:

Pacnonaraemyio pa6oTty Hp.

TemnepaTypy KoHUaQ cropaHus T°.

TemnepaTypy KoHUA pacwimpeHus TX

CTeneHb pereHepaumn a M K. M. 4. rasoBoii TypOUHbI
Ecnun paHbl: p

CTeneHb pacwmpeHuna 8= y-= 12.

TemnepaTypa Ha4dasila cropaHua cmecum (nocsne pereHepartopa)
Ta= 600° a6c..

KoagpuuyuneHT u36bITKa BO3AyXa 0= 2

TonnuBo — HepTb € XMMUYecKUM cocTaBomM C = 86%.

H2= 13% un 02= 1%.

Pa6ouyto TEN/I0TBOPHYH cNoco6HOCTb NpuHuMaeMH — 10000 KaUT11Kr.

TemnepaTypa okpyxawuwero sosgyxa I,= 290° a6ec.

OkpyxXatuwee pasneHne pr—laTta—p

M3oTepmMunyeckmia K. n. 4. komnpeccopa T),= 0,67.

MpoBeaem cpaBHUTE/bHLIA pacyeT nMpu ABYX 3HAYEHUAX Tensioem-
KocTu: CPp—0,24 Kanlkr°C v ~ = 0,3 KUT\KI°C. Cuutas nocsiefHue
MOCTOAHHBLIMMW, N KPOMe 3TOro onpegennm Tpebyemble BesIMYUHbI, MOSb-
3yAcb [-guarpammoii, T. e. C y4yeTOM T[EepeMeHHOM TensioeMKOCTU
B 3aBUCUMMOCTM OT TemnepaTtypbl (M-guvarpamma nsis o4gHOro MmMoss
MPoOAYKTOB CropaHWs — CM. MPUJIOXKEeHMWe K AaHHOIA KHUre)2

a) PacueT ana Cp— 0,24 KaT\Kr °C. [fasnenve p0, npy KoTopom
MOeT cropaHme, MMeeM W3 3afaHHbIX YC/I0BUIA:

§= — = 12 n/»,= 1 ara\ pO0= Hl=\1 aTa.
N
1 K aTum nogcyetam OTHOCUTCA orosopka K ¢ur. 90; npu noTepe aHeprun B 4%
pab6oTa TpeHWs cocTaBUT 0KoNo 4,6%.

2 TMpunoxeHo pAse 75-Auarpammbl: ofHa Mo TensioemkocTam LWone, apyras —
MapTuHrToHa v WunnuHra; BTopas cocTassieHa UHX. C. U. LUeBAKOBbIM.
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Ons onpepeneHnss TemnepaTypbl KoHua cropaHusi TO npeaBapuTenimMio

noAacyMTaeM KO/IMYeCcTBO Tensa, npuxogsuwieecs Ha 1KFras3a,HONb
_ Lk

3ysacb opmynoia (181) rn. VI, rge /0 — TeopeTuyecku Heobxoaumoe

KO/IMYecTBO BO3Ayxa B KI gna cropaHus 1 K Tonnamvea. [N Hawero

cocTtaBa TornsimBa /O— 14,3/cr.

n_o®p__ H» 10000 _ Ka/l'Kr rasa

AN oTho~ 1+ «/0 14-2+143“ 38 a 12 a33.

MpumeHsaa qopmyny (14a) rn. ll, HalAgem TemnepaTypy [0

(TO-T a),
T4 TA
oTcoga
TO= -Ar- \Ta= ~ 600 = 1408 + 600= 2008° abc.
&g, 0,24
Nmes TemnepaTtypy T0, Hatigem pa6oTy 1 Kr rasa [no ¢opmyne (13) rn. .
i1
K
Alp= AAT1ATO 1 KasVkr]

noacymnTaemMm 3HadyeHWMA ToKasaTesisd ap,ma6aTb| pacwnpeHna K, nosib3ysicb

ypaBHeHUsMN  TepmoguHamuku: Cp— *—AA; =2 ~K\ un3 nepsoro

C C
Haxogum C—-C=C,, — [1/?; K—— —— AT™ ra3oByl0 MNOCTOAHHYIO
b Cp—
H = 29,3; 1 — TennoBoii aKBMBasSIEHT pPa6oThl Kas1/Krm:
0.24 0,24
! 29,3 0,24 — 0,0686 T
427
cnepoBaTesibHO,
1la r /1

N, 2861
1 \T1T% A245 KaNN\KT rasa.

TemnepaTypy KoHUa anmabaTMUecKoro paclinpeHus T[ HaxoAuM U3

COOTHOWEHNA aANns agunabaTbl:
K—1 K—1

TA9)‘er® 1T{T) “

1 0npeaenenue sennunHbl LMoxHo HatATM B Kypce TepmoguHamuku Wione, nag. 1°9Kr.
n B Kypcax , JABuratenn BHYTPeHHero cropaHuvua", bpunuvHr, mnig. 1927 r. u lonbaHrp
n3g. 1928 r., a Takxke onpegesnieHne A A1 NPOAYKTOB CropaHus.

3 Mpu onpegeneHun P nNpuHAT KosPULMEHT Kamepbl mj= 1.

13 Oak. AW, — 1. 1). YMPpoH, MK!



KMOPHLHCHI MOJIFT.HMIO [AelAcTBMS rasoBoiA Typ6uHbl S onpegensiem
'l dopmynbl (184) rn. VI.

Heo6xoammo wumeTs B Buay, vk Bce Benvuunbl (Hp, H,, Hy Op)
cnegyet 6paTb WM Ha 1 K& rasa wm Ha Mosib (T = 29 B Hawem
cnydae);

Hp— T o0Alp—7 100 Kas1}MoO/STb.

MoacunTbiBaeM KosivuecTBo Bosgyxa (A) v Tonnwuea [B] ana nonydenus
04HOro MoNA NpoaykKToB cropaHua [dpopmyna (182) rn. VI]:

alor 214329 ™™
l,= ————- 2— — — 28 kKrlvo/b; B= ----— = 0,98 Kr'mosb.
| "b 1(-2+143 1-a/0

Onpegensiem H, n Hb(cm. cTp. 153):
H, —AbK, «reIn” = J1 «28 «2,93+2901n = 1390 Kas/MO/Ib npo-
OYKTOB CropaHus; pgaerieHue PC Mbl MpUHSAM Ha 0,2 aTa 6onbwe pO
3a cuyeT COMPOTUBJ/IEHUS pereHepaTopa.
p —pb 100 — 1
He= AB———- = AI),98—’\y01)——— 104= 2,52 KaT\MY/b MpoayKTOB
{b

cropaHusi. PC— gaBfieHUe pachbliMBaHMs B3sTo 100 ara\ gns Hop-
Ma/TlbHbIX POPCYHOK 6ECKOMMPEeCCOPHbIX Ou3esieii 3TO0 AaBfieHme cocTa-
BnseT 200— 300 aTa. Kak Buaum, pacxog Ha nogady TorimBa Hb
CpaBHUTE/IbHO C pPacxo[oM 3Heprmm Ha BO34YyX COBEpPLIEHHO He3Haudun-
TesibHbIIA, MNPaKTUYECKN 3TOM BE/IMYMHOMA A1 XUAKOF0 TOM/iIBa MOXHO
npeHebpeyb, N B 3TOM Ccr/iyyae

y.,=— <5— .

34ech, Kak BUAUM, HEU3BECTHLIMU AB/AIOTCA M), MeXaHUYecKUM K. M. 4. M'NI
3apaemcs, npuHumasa T|(J= 0,95; k. n. 4. KomMpeccopa 3agaH: T;,= 0,67;
UM onpegenseMm u3 KpueBoia (ur. 44, NyHKTUPHas Kpueas) B 3aBUCU-

n n
MOCTU OT OTHOLWEHUNA o Ansa  HaxoXOeHna 3Toro OTHOWEHUa —
3a/1aeMCsl  OKPY>XXHOUA CKOpPOCTbIO W, nNpuHUMas ee paBHolA 250 M/CEK;
Cc,— noAcymTaem, Mosb3yscb (opMYyJsioii

T+C\= 0,95 -91,51/ H?= 0,95 -91,5]/"243.

r

KoahnumeHT CKOpPoOCTU ? NPUHAAM paBHbIM 0,95, <= = 0,1838.
uyy, p p p @ 1o0m

Ana —= 0,1838 HaxoAMM K. M. A. Ha OKPYXHOCTW Koseca — T),= 0,61

c1

Ona  aByxcTyneHyaTtoro koneca Keprtuca (pur. 44). 3atem  gnd
onpenenieHHOM MOLWLHOCTMK, 3Has pa3mepbl AucKa W 4yucnio 060-
pOTOB, Haxo4uM TOTEpPM Ha TpPeHWe [AUckoB bIr n  BHyTpeHHUIA
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K. N. 4. T4 B Hawem cnyyae MpuMeM ero paBHbiM *, = 0,61; Takum
mo6pa3omM y Hac onpegesieHbl BCe BEJINYVHBLI A1 Hax0XOeHWUs

7 100 -0,61 «0,95 — "0,67 Mis _ 2075

" 338-29 9800

K. N. 4. nosnyyaeTtca okosio 21°/0 6e3 yyeTa oxJiaxXAeHUs pabouymx ane-
MEHTOB MalWMKWHbl. BnnaHue 3TOro oxJ/laXXAeHWUs B CUJIbHOMA CTeMneHu
3aBUCUT OT KOHCTPYKTUBHOIO BbIMOJSIHEHUA OXJ/1aXAEHUA.

Ana onpegeneHVa CTeneHW pereHepayum o0 MpUMEM, 4YTO Temre-
paTypa o©XaTua nrocsie TypG6Gokomnpeccopa 6yaetr Tc= 330° a6c.,
TOorga Temsio, TMOJSIy4YeHHOoe BO3AYXOM B pereHepaTope, COCTaBUT
Cr—bcp{Ta— Tc)=28 «0,24 «270= 1815 Ka/1)MO/Ib MPOAYKTOB Cro-
paHunsa, npepgnonaras OTCYTCTBUE Noforpesa TOMJIMBA, YTO AS1A XUAKOIO
Ton/iMBa SBMSeTCA BeposAsTHbIM. Ho Tak kKak 7a= 600° abc. ecTb Temne-
paTypa cmecu BO3AyXa W TOMJsiMBa reped cropaHuem, To (aKTUYeCKu
Ha Harpes TonJinBa Tenslio A0/1HKHO OblTb 3aTpaydyeHO, 4YTO AocTuraeTtcs
HarpeBOoM BO34yXa B pereHepartope [0 6osiee BbICOKOIA TemmnepaTypbl,
B pe3ysibTaTe 4yero cmecb 6yaeT MmeTb la= 600° a6c.

CnepoBaTesibHO, o6Lee KONMMYeCTBO Tensa

<I= 1815+ (Ta— TH= 1815~+-0,98 mD,4 +270= 1921 Ka/11MOSIb,

NpUHMMasa TensoeMKoCTb HeTu Cb= 0,4 KTNKI °C.
TemnepaTypy rasoB nepej pereHepaTopoM HalAgeM W3 ypaBHEHUS

N="0- nerX=y T Tx= TOo- ~ = 2008 — 622=1 386°abc.,
AP

3a cuyeT oOxJlaxAeHus]sionaTokK Aucka U Koprnyca Typ6uHbl. Temnepa-

Typa 7\ 6yfeT HWXe, 4YeM HalifeHHble 3HauyeHUs, HO Y4ecTb 3To 6e3

3HAaHUA KOHCTPYKLUU TYp6UHbI HESb3sl; OrpaHMuUMBasiCb TEOpPeTUYecKoA
BE/INYVHOIA, VMeeM:

a— ————- Ar————— e — — 0262
Kcp(fl-Tc) 29'0,24-1056 A~

6) PacueT pgna cp= 0,3. MNMosib3ysacb TeM XXe MeToA0oM pelleHUs, Kak
n npu cp= 0,24, onpegenvm HPNTONTX 1 a. Tak Kak cuMTaem, 4TO
KO3hMUMEHT u136blTKa BO34yXa a TOT >Xe, 4YTO WU B MEepBOM CJiyyae,

Mmeemﬁfz 338 ka/Vkr. W3 dqopmynsl OQp= cp(TO— Ta) Haxogum

Ta @) 338

To= ~7+ Ta= ----600= 1127+ 600= 1727° abc.
cpT

Pa6oTa 1KrI rasa, BblpaXeHHasi B KaslopusiXx, paBHa

Ab=\KT° y r

Kak n B npeablayuieM pacdeTe, onpegenium R\

I —— 21 ~ 13
t— AH  03—0,0686



1\ Cl/ve »

p— 427 03 - \12/

nnn
Hp= TAA = 6510 Kasi/Mosib.

TemnepaTypy KoHua pacwmpeHnsa @' HaxogMmM U3 COOTHOWEHUS
agnabaTbl: w1

= 0" K = 1727 +0,564 = 973° a6c.

Ona HaxokpeHus K. n. 4. UD onpegennm —. OKPYXHYH CKOpPOCTb,

¢\
Kak M B MnpeablayliemM ciydae, npvHUmMaem paBHoMA 250 M/CEK; CXorpe-
nensieM n3 ypaBHeHUS

cx—E\e9= 0,95 +91,5 V 224,511; 1300 Moek-,
= TN=0 83

Mo —,\I'IOJ'Ib3yﬂCb KPpUBOIA ur. 44, HaxoAUM K. M. 4. Ha OKPY>XXHOCTWU

C
KoJsieca = 62°/0. Tak Kak B 3TOM pacyeTe TakKXe He 3ajaHa MoLy-

HOCTb W HET pa3mMepoB AuCKa, To 6epeM NpUBAMXKEHHO T), Kak u
B npeablaywem criyyae, paBHbIM TM= 0,62.

PaboTy Kkomnpeccopa 6epem mn3 npegbliayliero pacyeTa, Tak Kak
ycroBua Te Xe camble, T. e. M1— 1390 Kas/i/MOSIb. »

MTak, mMoxem onpenennTb KA Kak U paHblue,

6510.0,62-0,95-1 ?

9800 — Oy,
T. €. NPpUMeEpPHO Ha 3% HWXKe, YeM B npeablayliem ciydae, wav okoso 16°/0
20,8 \
yBesninyeHus B pacxoge TonsiveBa lani-"- = 1,1551.

CTeneHb pereHepauun HalAgeTcs aHa/I0MMUHO:

r,= TO----= 1727 — 465= 1262° a6c.
TEp

Momorpee BO34yxa M Tonsmea 6yAeT [Apyroid, Tak KakK W3MeHWusiacb
TensI0eMKOCTb,

<= 1cp (Ta— To)= 2267 Kasi/MOSb

0'r= 2267 (-106 = 2 373 Ka/I/MOJIb.
CTeneHb pereHepaummn

126%313330 :0,292.



B) PacueT ¢ nomowblo 75-amnarpaMmmbl 418 04HOT0 MOJIS MPOAYKTOB
cropaHusa. lMmes Ko3apuUuUMEHT wun3bbiTKa BO3AyXa a M MNoAcHUTaHHOe
paHee TeopeTUYecKM HeobxoAMMOe KosiMvecTBO Bo3ayxa /0, onpeaenvm

MOJIEKY/ISIpHbIA BeC MPOAYKTOB cropaHuss T N0 ypaBHEHUIO

T, —MAT,A , M, mr
onpeaesive CoOTBETCTBYHOLULME 3HAYEHUSA M,d\T,q n Tr (cm. cTp. 145),
nonydyaem T — 28,95; nmen T',D, HalAJeM KOJIMYeCcTBO Tensa, npuxoas-

uieecs Ha oouWH Mofb MPOAYKTOB cropaHus, C)p:

=Y TAT O0=28n ° b =9800 kKanlmab—

3Has <P n nonb3ysacb 75-Anarpammoii, Kak ykasaHo B . VI, onpe-
nennum Tpebyemble BesIMYUHBI.

PacueT BegeM no KkpuBoi Mr= 0,48, cooTBeTCcTBylOWeEA a= 2
(HaxoguM nNo BcromoraTeslbHOM Auarpamme Ha 75-pgunarpamme). Temne-

paTypy KoHua cropaHmsa 70 Haxogmm no 75-gmarpamme (cM. npusio-
>XeHue no TensioemkocTam Lwone).

TO= {0 273= 1522+ 273= 1795° a6e.

Ons onpepenenus T[ 6epem oTpesok J1/? 1n /Ié’ M NpoBOAUM JINHUIO,
| napannenbHyw ocu 7, Haxo4ouMm: !
™=+ 273= 737+273 = 1010° abc.
Nmesa HatAgeHHbiMm 70 u T[, Haxogum Hp.
/0— /'= Np= 12250— 5570 = 6680 Kas/I/MOsb,

WA, oTHocs K 1 KI MpoAoyKTOB CropaHus, Mosyunm

89 - W @i

Ons onpepenenva M nogcuntaem —, nmess U— 250 M/CEK un
C1l

Cl= ?C;= 0,95.91,5/231 = 1323 m/ek-

7 250

0,189.
1323

Mo kpuBoA ¢ur. 44 onpepensiem M= 61,5°/0. Pa6oTa komnpeccopa N1
ona 1 Kr mons npoAyKTOB CropaHus paBHa, KakK 3To 6bls10  HalAgeHo
Bbille, 1390 Ka/I/MOJIb. OnpefenisemM K. M. . rasoBoiA Typ6UHbIL:

6680.0,6.6.0,95-"- _
" 9800 — 0,18/.

HakoHeu, onpegesinieMm CTerneHb pereHepauyumn o.
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r _ ,———r3voaynii 1WC/A6 KOMMp6C-

copa pavHotA 330° abc. Tensio, nowefguee Ha Harpees OA4HOro MoJsis

Bo3gyxa oT 330" a6bc. Ao 600° a6c., Havigem no kpueoid |l gna asyx-
aTOMHbIX rasoB paBHbIM 1825 Kasi/MO/b, Anis 28 KI' BO3AyXa 3TO Tersio
o
1825— .= 182572 = 1760 KaT\MU/Tb
Tl 29

nnwoc 106 KaJ1 Ha noaorpes TomMJmMBa, UTOrO
Or= 1866 KaT\MYTb.
TemnepaTypy Npu BXoge B pereHepaTtop HaiAgem no U, —ip= 61%5:
n — 1= @— 1].)Hp= 0,385 +6680= 2570

n no kpusoia I/:
T™\= 1050+ 273 = 1323° a6c.;

1866 1866
, = » 7806 0'24-

CBoAuM BCe BeSIMUMHBI B Tabnuvuy:

To m Wp ™ g
a6e. Kasn/Kr L \
o =02 2 008 245 985 1386 0,208 0,262
2 =08 1727 224 973 1262 0,18 0,292
5-anarpamma 1795 231 1010 1323 0,187 0,24

M3 3ToiA Tabnumubl BUAHO B/IUSIHME BESIMYMHBLI TEMJI0EMKOCTU. B ueriom
Ha[o0 MpuU3HaTb, YTO B 3TOM CJ/lyyae B/IMSIHUE HE 0CO6EHHO 3HauuTesIbHOE:
n3meHeHne Cp ot 0,24 go O[, T. e. Ha 0,06 BbI3Ba/I0 U3MEHEHVE B m
Ha = 0,028, winm npumepHo Ha 16°/0 B pacxopge Tensa.

2. PacuyeT ra3oBoii TypOGMHbI C MOCTOSSHHbIM 06bEMOM CropaHus

OnpegesniMMm OCHOBHble MapamMeTpbl npouecca TypouHbI XosbLBapTa
(cxema Ha ¢ur. 4). 3agaemca cnefywWMMU BeIMYNHAMUN, NMPUYEM HEKO-
Topble M3 HUX, BOOOLW e roOBOpPSA, MoAsiexxaT BapbUPOBaHUIO:

KoapmuymeHT un3bbiTka BO3ayxa a=1,5.

[JaBneHue okpyxawuweii cpegbl pl=p 1= 1 aTa.

[aBneHne cxatua B Kommpeccope pc= 3 aTa.

TemnepaTypa BO3gyxa nocsie kKomnpeccopa 7= 325° ab6ec.

TemnepaTypa BcacbiBaeMoro Bo3gyxa 77=290° ab6c.

M3oTepmnuecknia K. n. A. komnpeccopa — (MiTax= 67°/0.

3(h(eKTUBHBIIA OTHOCUTE/bHBIA K. M. 4. NapoBoiA Typ6uHbl NB= 75°/0.

Tonnneo — HedThb (CM. MpeablaywWniA npumep).

OnpenennTb:
[aeneHue koHua cropaHusa poO.
TemnepaTypy KoHua cropaHus TO
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Pacnonaraemyt pab6oTy TypbuHbI

Pa6oTy komnpeccopa 7 .
TemnepaTypy KoHua agunabaTuueckoro pacwiuvpeHus Tr
TemnepaTypy nepep napoo6pasoBaTtesiem T
TemnepaTypy nocsie napoo6pasoBaTtens Ie
Tenso, oTAaHHoe rasamu B rnapoo6pasosaTene, Ce
Ko3ahuumeHT Mos1e3HOro OelACTBUS ra3oBOiA TYpOUHbI.
PacueT nposoaum pgna Cp— 0,24 n 0,3 u Takxe no 7"5-guarpamme.
a) PacueT no TensioemkocTAM. Mo cocTaBy Tonsmea gsid a == 1,5 Haxo-

OVM MOJIEKY/ISIPHBIIA Bec NMpoAYyKTOB cropaHust TA—29 (¢ TOYHOCThIO,

[aBaeMO CYHETHOM NNHelAKoM). Tak KakK MOMeKynspHbIiA Bec Bo3gyxa /«,
MpakTUYecKM TaK e paBeH 29, TO OTHOWEHWe u4ucna Moneid nocrie

cropaHmsa N2 K 4yucny MoseiA o cropaHus 6yaeT paBHO
W _ 14%av.”0 __1-Nalp  1H~ 143} A
nl T4 Tl ald 15143

Mo dopmyne (176) rn. VI Haxogum cooTHoweHue mexay OGP n <3;
G.= + 1985 Ta(1- ~ )= <P+1,985+325 (1-w-y)= Op+ 29

Ecnn cumtatb, 4TtOo /7M=10 000 KarI]Kr OTHOCUTCA K MOCTOAHHOMY
Hn-1'
[OaBfieHno, TO «= —g_—!—alozlz 900 Ka/)MOJ/Ib MpPoAYKTOB CropaHus,

a cneposaTesibHO, (3,,=12 929, T.e. nonpaBka okosio 0,2°/0, nouyemy
00bIYHO W He pasnuyarnT " C}-

MokasaTenn agmnabatbl ana CP= 0,24 n cp= 0,3 onpeaesieHbl B nep-
BOM npumepe 14 un 1,3= & (rasosasd nocTossHHasaA MNpakKTU4YecKW paBHa
conel). Haxogum TemnepaTypy cropaHusa TG

0}= A* (To- T)= ¢, (TO- Ta)= 445; TO= 2925° a6e.
™,

TemnepaTypa noslyymnacb 0YeHb BbICOKasA, 4YTO OOBACHAETCA Ma/lbIM
3HaueHVeM TenJI0eMKOCTW, AeMCTBUTeNIbHasA TemnepaTypa 6yaeT 3Hayu-
TeNlbHO Huxe. Haxoaum pasneHve cropaHus PO (cm. cTp. 158):

Po=pc yO« " $233% « 15 585 ata

Ons cp= 0,3 (cr= 0,23) To n p0 6yayT vmeTb 3HAYEHMS:
TO—2 260° a6c., /?0= 21,8 aTa.

Pacnosiaraemyto pa6oTy bKIC Hatigem no copmyne (28) rn. |l

1 K
Kk = M\ —Pr D) —Px(@— B) = (Po*o—Pbl) —

~

-0 [1- (rn p 1_ (- /1)).
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Ons cp= 0,24 Ka/Kr °C unmeem

A, = 293+2925{M [1- 1.(1_ }=,0.800,«./«.

B TensioBbIX eguHMUax pacnosiaraemas paborta 6yaer
=238 K{Kr~ 6 900 KyT\MUb.

Ona ¢p 0,3 Kan[krec

3r, /1 xR
br_29.3-2260)~ ' K b82500KFMKFy
) 21,2 M )

nnnm B Kasopuax: 193 K1[Kr 5600 Ka/T\MO/Ib.
TemMnepaTypa KoHLUa agmabaTnyeckoro paclumpedus T[ ana cp = 0,24:

r>= T»( N [ =2925(rb)""” = 25" a6ec-
Ana ¢cp= 0,3

N=TATY ~(~"p- 1N K T abc.

[Ons onpepeneHus TemnepaTypbl rnepefd rnapoo6pasosaTtesiem [T Hazo
3HaTb MY 1 TY— BHYTPEHHUIA OTHOCUTE/NbHBLIMA K. M. A, [MopAagok ornpe-
aeneHvs noapo6Ho usnoxkeH B rn. V u VI. Ons nepBbiX OpUEHTU-
POBOYHbIX pacyeToB MOXHO MNPUHUMATb, 4YTO #),, B 11 pa3 MeHblUe,
YyeM K. M. A. Ha OKPYXHOCTU Kosieca MBOB TypbuHe p = cotud; npu
ycnoBum, uto | =1YyK T.e. o] =1,1 4| ; BeNIMUMHY -+, Haxo4AUM Ti0
OTHOLLUEHWNIO Cﬂl no ¢ur. 44 (Heo6xoa4umMo WMeTb B BuAy, 4TO ¢ur. 44

HM4Yero aGCoOJ/IIOTHONO He MpeAcTaB/seT: AN APYroro npoduns v apyrux

Ko3auumneHToB Kpusas ?),,= P {"-1 moxeT vmeTb-Apyroii Bug— cM., Ha-

npumep, dgur. 54).
Ana ¢p= 0,24

c= 915pYall = 915.095Y 238= 1340 M\&E\

coenaeM pacyeT /18 OBYX 3HAYEHUIA OKPYXXHOPA CKopocTu M= 250 MN\OEK

n N—400 Mlcek, Torga nosnyvyaem [JBa OTHOLIEHUSN Ez 0,183 un 0,3;
n3 ur. 44 Haxogum T= 0,61 wu 0,7, cneposaTenibHO, »),,= 55,5% (Ona
m= 250 MN\OEK) 1 ==63,6°/0 (« = 400 MN\K).

Ana cp= 0,3

C—91,5+0,95 ¥ 193= 1207 MIceK,
« _250
CX 1207 nwnl’
n gpyroe — 0,332, cooTBETCTBYOLINE 3HaYeHNA TM=63 n 71°/0,

W= 57,2°/vy ML 64,5 (ans « 400 MlceK). B panbHeliwem noasenem
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pacyeT NUWb A8 CKOPoCTU W= 250 M/CeK. Ana Typbum 6onbluoii
MOLLHOCTU MOXHO cunmTaTb UN= ML, Tak Kak TpeHue pAucka BAuseT
He3HauyuTesibHO. OnpegensdemM MoBbIWeHWE TensocoaepXaHns

A—K= @l— K)= (I“ r)H"«k

M oTclofa Haxo4uM TemnepaTypy 7\ rasoB npu Bxoge B napoo6paso-
BaTeslb. y

Ana cp—0,24

0,24 (7\— 1125)= (1— 0,555) »238; 7\= 1566° a6c.
Ana cp= 0,3

0,3 (I, — 1110) = (1— 0,572)-193; I, = 1385° a6c.

BcrneacTBue oxiaxaeHUs J10NaToK, coresl, AWcKa M Kophiyca Typ-
6UHbI TemnepaTypa (akTUyeckn O6yAeT HWXKe, OLEHUTb 3TO YMEHb-
lWeHNne MOXHO, JIMWb 3Hasi KOHCTPYKTUBHOE O0(OpMJ/IEHWE C€aMOro
oxnaxaeHus. MNprMmeM, 4To 3To ox/axaeHue 6epeT 12 Ka1/KI, Takum o6pa-—

12
30M ana cp= 0,24 TemnepaTtypa 7\ ymeHblaeTca Ha“024"= 50°C, a

ana cp= 0,3 — Ha L = 40°C, n TemnepaTtypbl nepen napoobpasoBa-

Tenem 6yayT 1516 u 1345° abc- COOTBETCTBEHHO.
TemnepaTypa nocsie napoo6pa3oBaTesis € HaxogUTcs U3 ycsioBuUS
obecneyeHma paboTbl BO3AYLWHOIO0 KOMMpeccopa, XoTA 6osiee ecTe-

CTBEHHO BbI6paTb 3Ty TemMnepaTypy Ha OCHOBaHUW pApyrux coobpa-
XKEHWUIA.

MopgcunTbiBaem paboTy Ha 1 KI nMpoayKTOB CcropaHus, 3aTpaydun-
Baemytlo B komnpeccope [rn. VII, dopmyna (209)],

ClLATaX \ Pc | P\

310 BeNMYMHA He 3aBUCUT OT TenJI0eMKOCTEIA:

1%= -23"-6290 2,311---~173 = 9300 KIM\KI B034YyXa,

TaK KaK nO54d nosiydyeHunad 1 KI rasa Tp66y6TCﬂ KIr Bo3gyxa, TO

3aTpayeHHana pa6oTa, OTHeceHHas K 1 Kr MpoAyKTOB CropaHus,
9 300
+y047 =8,900 KIrM/Kr*aj20,8 Kasi/Kr npoAyKTOB CropaHus.

Ana opgHOoro monA MPoOAYKTOB cropaHusa 3Ta pab6oTa 6yaeT paBHa
605 Kas1/Mosib.

3Ty paboTy p[o/KHA JaTb napoBas Typ6uHa, pacxogytouias nap
13 napoo6pasoBaTesis.

3ajaemca napameTpamMu Mapa: [AOaBfieHME CBeXero napa 16 alB\
ero TemnepaTypa 350°C; Bakyym 0,05 ar\ TemrnepaTypa nuUTaTesIbHOMA
BoAbl paBHa 25°C. Mo ti-guarpaMmme ans BOASHOF0 Mapa Haxo4uM:
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ncpcHM O

(10— 13 —236 Kasl/Kr.

OnpeaenisieM KoJ/iIM4ecTBO Mapa, KOTOpPOe [A0J/DKHA pacxoAoBaThb Iyl
6uHa Ana nosydveHnss 1 KT NpoAyKTOB cropaHwus,
Ab% 20,8
X047(/,-.,K pn '236.0,75° 0417 “ "apa/“ ”P°AYW°» cropaioT

Ana nony4dyeHuna 3TOro KoJsindecTtBa Mapa Tpe6yeTc51 OTHATbL B Napun
06pa303aTene 0T KaXAoro KwuorpamMmma npoaoykKToB cropaHud

Oe— (*o— +0,117 "Kas1sia 85 KUTNKT,

YTO MOHM3NT TemmepaTypy rasoB B Mapoobpa3oBaTese
ansa cp= 0,24 Ha 354° n, cnepoBaTtesibHO, 72==1516 — 354= 1162;
» Cp= 0,3 . 283° » Nle= 1345— 283= 1062.

Kak Buagum, TemriepaTypa [€ mosiyumsiacb o4YeHb BbICOKasi, 4YTO ro-
BOPUT 0 TOM, 4TO NIN60 a BbIGPAHO CAUWKOM Ma/bIM (4TO sBSeTCA
caMbIM BeEPOATHbLIM), JZIM60 PC B3ATO C/INLIKOM HU3KUM.

Ko3thuumeHT Mosie3HOro AeticTBUA ra3oBoiA TypbuHbl ana ~ = 0,24

AlL,vy T 238 «0,555 «0,95
n 5 A e 445 ————— = °’282;
ana cp—0;3

193 0,572 0,95 rnooc
% = —————- 445————— =0,236.

3HavyeHNa nosyynnncb [0BOJSIBHO BbICOKME, HO He Hafo 3abbiBaTb, 4TO
Bce TemnepaTypbl (TIr T o4yeHb BbICOKMU.

O6pawaeT BHUMaHWe 3aMeTHOe BJINAHWE BeJINYMHbI TEeNJI0eMKOCTU:
nameHeHusa ot cp= 0,24 po 0,3 BbI3biBalOT 0K0/1I0 20% w3MeHeHuA
B noacyeTe a cneposaTesibHO, M pacxoga Tonsmea.

6) PacyeT' ¢ nomouwblo 7-A-gunarpammbl. A peweHua 3agadu
B [-5-gnarpamme HalAgeMm, KakoB OyAeT MOJIEKY/IAPHbIA Bec Npo-
AYKTOB cropaHua npu a— 15

Monb3ysacb MeToAoM, pa3obpaHHbIM B . VI, Haxogum o06beMHble
00NN NPOAYKTOB CropaHUs M MO0 HUM COOTBETCTBEHHO MOJIEKY/IAPHbIIA
BeCc cmecu I 13 ypaBHeHUA

TA=M A Ta-\-M-TL

Ana a= 1,5 Haxogonm T',q—29,0, T. €., KaK BUAUM, MO/1b3ySACb CHETHOM
JIMHeAKOIA, MOYTWM HeT BO3MOXHOCTU YJIOBUTb pasHuuy TAOT T., u

rnpakTUYeckn Haao T [ NpMHUMATb paBHbIM /Nr (MONEKYNSIPHBIIA Bec BO3-
nyxa) ANs XUAKOro TonsivBa.
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OYKTOH CropaHus, Y,,:

/0 pns Hawero cocTtaBa TornsimBa 6blsi0 onpegesieHo: /0— 14,3Kr/Kr;
KOJIMYECTBO MPOAYKTOB cropaHua npu a= 1,5 paBHO 0 — 22,45 KI/KT.

4,= 23. 1~ 0°143—= 12900 KaJi/MOSIb.

Vmesa (7, n nonb3ysacb -5-gmarpammoii, MeToAoM, OMUCAHHbLIM B Kypce
rmn. VI § (4, Haxogum no kpuBoi M, = 0,32 (cooTBeTcTBylOLWeid a= 1,5)
TemnepaTypy KOHUaA cropaHus

TO= 2010+ 273 = 2283° abc.

Mpu onpegeneHnn TemnepaTypbl CUYUTaeM, KakKk U BO BCeX Npefbl-
Aywunx pacyeTax, Ko3aMuUUeHT Kamepbl ~2=1. [aB/neHne KoHuUa Cro-
paHus pO HalAimeM M3 coOTHOWeEHUS

E/O= TO= 22 aTa.
«1 Te

Wwmen gaBrieHWe B KOHLEe pacliupeHus p = 1 aTa, Haigem w3 T-5-gma-
rpaMMbl TeMmepaTypy KoOHUa pacwupeHus Tlpans oTHoweHus pga.ne-
HA — = 22:
P\
T[= 900+ 273= 1173° a6c.

Ons onpepeneHua pa6oTbl TypbuHbl WVTK Heob6xoaMmo BHauvase HailATU
Boo6paxaeMyt Touky M, T. e. HalATM TemnepaTypy bEM Toukn M (Tak
KakK Hawa guarpamma noctpoeHa oT 0°C) M3 COOTHOLWEHUSA

T = 7b—’\—= = 104°a6c.; * = T —273= 104— 273 = — 169°C.
M po 22,08 ¢ -

MoacunTaem pa6oTy Typ6uHbl H K no dopmyne (188a), gaHHOIA Takxe
B rn. VI, nonyymm

HKK= 13150 — 7000— 1,985« 169 = 6150 — 335= 5815 Ka/1/MOsIb.

Nwmess Hrk, Heo6xogumo HalATM TensocofepXaHue nepen napoob6paso-

BaTesieM /,, AfIA 4ero Hafo 3HaTb BHYTPEHHUIA K. M. 4. Typ6GuHbI mi;
npyuMeM, Kak ” AN Npeablayuiunx rnpumMepos,

U= Y = ya--
MoacumTaeM CKOPOCTb CTPYWU, KakKyl Mbl MOSyunsiv 6bl, €c/u

H —H k= 5815 Kas1lMO0/1b,

CX= 91,5« —72-= 915-<p/l}5 =1232.
I TA
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Ons okpyxHota ckopocTu " M ''Y) M[CeK no ¢ur. 44 Haxogum PN— 63°[0
n, (.n'ooBaTenbHo, MY 1 MoBbilleHWe Tensocodep)XaHus 6yaeT
NaHHo

A—A (1 O “ 3485 xan/MOfb,
HO 745-pauarpamMmmc v xogum
Y, -1190 273 — 1463° abc.

MpuHumas |y >Xe MOTEp Ha OXJaKAeHUEe O0KOoMo 12 KATNKL, wum
348 KaT\MVO M. MosyuuM  MOHUXeHue 7\ npumepHo Ha 40°C (no
-5-pguarpamme), n TemnepaTypa npu BXode B napoobpasoBaTesnb
6yneT pamHa 1423° a6c., wmnam 1150°C. Tenno Cle 6bis10 noacumTaHo
paHblle, Kan[Kr™ 2460 Ka/MoO/lb; TemnepaTypy T€ Haxogum Mo
7-n-guarpaMmme.

Te= 860 4- 273 = 1133° abc¢.

KoahuumeHT nosie3Horo AelACTBUSA TypOUHbI oyner
n. 5815 -0,572
0,95 =0,245.
2, 12 900

mCBeZleM BCe MOJlyYeHHble Be/INYMHbI B Tabnuuy:

n—250 m/cek Po TO < r, Te v
Kas1/Monb ata °a6c. °eob. Oabc. O a6e. °/o

Cp 0,24 i 6 900 28,2 2 925 1125 1566 1162 28,2
=08 5 600 21,8 2 260 1110 1385 1062 23,6
Mo r-5-pguarpamme . . 5815 22 2 283 1173 1463 1133 24,5

3. PacueT rasoBoiA Typ6MHbI C MOCTOSHHLIM JaB/IEHNEM CropaHus
MU C BMpbICKOM BoAbl

B Typ6buHe, paboTawwein no uukay bBpalAToHa ¢ BROPbICKOM
BOAbl B MpoLiecce CropaHMsa W paclMpeHunsa, onpenesiuTb, MOsb3YsScb
M-X-AunarpamMmmorA:

Pacnonaraemoe TensonageHne Ha oAWH MOSIb . . . . np.

TemnepaTypy KOHLA CropaHvMs M CMELW EHUSA ....eeuunnnnnns o.

TemnepaTypy KoHUa agunabaTuU4eckoro pacwupedHus . . T[.

TeMnepaTypy nepes, PEFEHEPATOPOM ceereiereeieeranieeeieeeenne T2
KoauumeHT nosiesHoro AeiAcTBus rasoBoid TypOuHbl  \,
Ecnn padbl: gaBneHue okpyawouwieia cpegbl . . . pr Px—1larTa.

[aBJIEHNE CTOPAHUSA  .oveeiiiiiieieeeeeeeeee Po 8 aTa.
TemnepaTypa OKPY>XXAKOLLEM CPEADBI cceveeeeeeeaaenees T, 290.
TemnepaTypa MMOC/1E PETEHEPATOPA  cevereeeeeerenereeeenns Ta— 600° a6c.
KoapnuymnmeHT nosie3Horo AOelAcTBMA KomMpeccopa . "Y— 78— 0,67.
KoapnuynmeHT mn3bbiTKa BO3AyXa [AOJI9 YUCTbIX Mpo
OYKTOB cropaHusa 6e3 BnpbICKMBaHMA Boabl . . . a— 2,0.

204



Ton/INBO — TOro XXe cocTaBa, 4YTO M B MpeablayLnx

npumepax.
KonnyecTBo BOAbl, BMpbICKMBaeMolA Ha 1 KIr Ton-
JINBA, MPUHUMABEM oeiiiiiiieeeieiiiee et e e eenean s On= 3 KI.
Mpn peweHnn 3afayvyn NosibyeMcss MeToAO0oM, U3MOKEHHbIM N rn. Vi
L . ~ 3 «r BOABI
Mmea 3afaHHbIM KOSIMYECTBO BIPbICKUBAaEMOM BoAbl Op= ———="-",
1Kr HepTwn

onpenesiseM MOJIEKYAPHYO fonto raza MO v Moneky/sisipHyw [o0/t0
BoasHoro napa MK u3 crieaylouwmx COOTHOLUEHUIA:

n* = _C’:(?:\’_ - ———:I—N’\’I” nr 1c ATU
TA + TIOMN-ATA,

Ana 3apaHHoOro cocraBa Ton/mBa, T. e. C = 86°/0; H2=13°/0 n

0 2= 1 0/, WMEEM TEOPETUYECKM HEeo6X0AMMOe KO/MYecTBO BO3AyXa
/0= 143 KNG n Caonpn a= 2 nonyynm

Co= 14-010= 1{-2 mi4,3= 29,6 K\,

csiegosaTesibHO, KO:—)(*)VILI,I/IeHT L, MOoXeM onpegennTb:

= = "290-= 0,1014.

3Haa MoMeKynapHbIA BeCc A1 MNPOAYKTOB CropaHus 6e3 BMPbICKKU-
BaHMA BOAbl M3 MNpeablayuiero npumepa, T A= 28,95, U MoNeKynsapHbIA

BeC BOAAHbLIX napoB TH= 18,016, mMoxem onpefesiuTb MOSIEKYSIAPHbIE
[0NN rasoB U BOAAHBLIX MapoB:

18,016 18,016 n<noc
Mo— . . . — 185016+ 0,1014 28,95 “ 20,951 ~ M

0,1014-28,95
Ne- ... — 20>951 — 0,14.

3Has MOMEKYJISIPpHbIUA Bec MpoAyKTa cropaHusi 6e3,BOASHbIX MapoB
Tph, HalAZeM TEMOTBOPHYK CMOCO6HOCTbL TOMJ/IMBA, OTHECEHHYH K
04HOMY MO0 MaporasoBOiA cMecw,

A noOAr 10000-0,86 .11
Mr- B="»T + ~= 2895— T — * Kl

Ons onpepeneHus TemnepaTypbl KoHua cropaHus T0 Hanuwem
ypaBHeHWe TensioBoro 6GasnaHca

/o N= Ma[Gm— (A9 /o] On(@r r.).

KoagnumeHT Kamepbl ), MPUHUMAEEM paBHbIM eguHULbI; ™M (COOTUET
cTBylowaa TemnepaTypa #,= 35°) 6yaemM umeTb 35 K/TNI\ Tensoco-
Aep>XaHune BoAAHbIX MapoB npu 500°C wn3 25-pgmarpaMmmbl  Haxo4um
paBHbIM 830 Ka/1/Kr; (2p— Tensno, noaBeAeHHOe K O4HOMY MOS0, P.MHI0
9780 Kas1 \{ * MO/1b.



ViMmea yKasaHHble Be/IMYUHbLI, MOXEeM MOoACYNTATb KOSIMYECTBO Temnna,
uayuiee Ha HarpeB MaporasoBoii cMecu oT TemnepaTypbl 7'=500°C
[0 TemnepaTypbl KoHua cropaHusa [O:

4 —7=0,86 [9780— (3720 — 2550)] — 3 (830 — 35) = 7400 — 2385 =
= 5015 Ka/1/MO/Ib cmecw.

MocTpoum B [-5-gmarpamme kpuBble P s C/ pgna naporasosoii
cMecu; O0TKaAblBad 3TO KOJSIMYECTBO Tensia 0T KPMBOM Tenna A/ napo-
rasoBoii cmecn wu nposoas npsamyw || AHT, kak n gna uymcTeix npo-
OYKTOB CcropaHus, Habigem TemnepaTypy KoHua cropaHus TO:

TO= 1088-]-273= 1361° a6c.;

oTKNagbiBas BfieBo oTpe3ok AH 1n 0T SivHUM P —con3!, Ans napo-

razoBoii cmecu [aHHOro cocTaBa W MNpoBoAsS BepTUKa/lb 5 = cone*,
HalifleM TeMrmepaTypy KOHLA afanabaTU4eckoro paclivpeHus

T\= 558° 3273 = 831° a6c.
Pacnonaraemoe TensionageHve Hp—/O— ™,

/7Tp= 8950— 4440= 4510 KT\VY/Tb.

MPUHAB OKPYXHYIO CKOpPocTb U= 250 M/CEK, Kak U B MnpeAblayLimx
cnydaax, u Hakapgsa Cr:

c,= 915 m Nyl -
T*9

n
no — nosiyunm YW— K. M. 4. Ha OKPY>KHOCTU Kosieca.
C1

MoacunTaem MoOMeKyNsApHbIA Bec MNaporasoBoii cmecn T o
Tag=Mpg4d + XA = 086+28,954-0,14 « 18,016 = 24,94-

4-2,52 = 27,42;

c,= 915-4-y U |=1117 HN\OEK (T-0,95);

Mo kpumBoiA ur. 44 gna -~-=0,224 HaxogUM K5 M. A. HA OKPYX-
HOCTW Koneca Ma~66°/0, npumem ~ = ~ = 0,66; ~ = 0,95.
MoacunTaem pab6oTy komnpeccopa HFana ogHoro mons Bospyxa:

Ar= 2,303 AHT, T uy -=2,303 - . 290 +0,903 = 1200 Kas1/MO/b.
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Ho Tak Kak B HaweMm cjlyyae, A1 MNOJIlyYeHUsl O0A4HOro Mo napora-
30BOMi cMecu TpebyeTcs npumepHo 1O moneii Bosayxa (B gaHHOM cry
yae npeHebperaeM UW3MepeHMEM Mo/IEMA B MpoLecce CcropaHus wunuay
ero Hes3HauMTesIbHOro B/IUSHUS).

CnepoBaTesibHO,

MaH1= 0,86- 1200 = 1030 KVT\MU/b Naporasos v K. M. 4. Typ6uHbl
Moslyymm

4510-0,66-0,95 oLt - 2830 — 1537 _ Mmc/1
0,86-9 780 — 8410 ~ 7

MonunTponunueckuti npouecc B 7-5-gmnarpamme. /N9 NOANTPOHMN-
YecKoro npouecca € MNOCTOAHHbLIM rokasaTesnem I

ptorni= cons!

BCE OCHOBHblEe pacueTbl MOXHO cAenaTb, MOJIb3ysiCb /'—«—Anarpammoii
¢ kpueoi MM (cm. npunoxeHue). Abcuunccbl KpueoidA MM paloT 3Have-

Hua N1/?1n-0,,,, , ecnM nx U3MepsiTb BJIEBO 0T BepTUKaNW, MOyLIeA uye-

pe3 Touky M, macwiTab ANs 3ToiA KpUBOUA AaH BHM3Y c/ieBa Auarpammbl.
MpeAnonoXxum, Ham TpebyeTcs HaATM TeMrepaTypy B KOHLE CXaTus

no nosiInTpoHe ¢ MN— 12 npwu —P = 8= 50°C. Torgaa paccyxnaaem
a
Tak: N\
71—1
Pc\ T
\-Pa) ~ ~T"~norapupmupys mn ymHoxas Ha AH umeem:
—~ = = “ 9
I_II'I 1 AI—)I(ln pa AH 1n Ta AH In 273 A/glrl 273

Pa3sHOCTb C MpaBoiA CTOPOHbI ecTb pa3HOCTb ABYX a6cuyucce kpmBoian MM
ona TemnepaTtyp Teun Ta
BenuuuHa cnesa 6epeTcA Mo MmacwTady (248 MM.) U yMHOXaeTcs

Ha — £ _X%\_ = 0,1665 — nonyvaem : 248 «0,1665 = 41,3 MM, abc-

uucca kpuBoki MM npn Ta= 273 9)-50 = 323 paBHa 20 MM. (Henocpea-
CTBEHHO MO gmnarpaMmme), criegoBaTesibHo, abcyucca s TC AoskHa 6bITb
paBHa 41,3-{-20= 61,3. C nomMouw,bio 06bIYHO JIMHEAKN MMEEM TeMmre-
paTypy, npu KoTopoiid abcumucca KpuBoiAi Mbl paBHa 61,3, nonydaem
Tc=185° C = 458° a6c.

M3aMeHeHMe o6bemMa npowe HalATM U3 XapaKTepUcTUUYECKOro ypaH-
HeHus:

= ————= 8 e¢-TLl- — 5,65.
Iz1|'58

3aecb criegyeT caenatb ob6liee 3aMedaHue: He criefyeT CTPeMUTbCS
Bce 06fA3aTesibHO HaxoauTb Mo [-5-gmarpamme, oyeHb 4acTo Ha EM
HOLA INnVHelike BbIOET y[o6Hee u npouie.
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TB@??(?%@MM p,enMM Na 1%LUT?163Mn%Ma Ram IINE! DBEVMRGTHA TR T
WKane HaxoAuMm oTHowerne — —= 5,65

AHaNI0OrMyHoO nocTynaem, Korga JAaHo OTHOLWeHue 06bEMOB; HO

TONbKO HalAgeHHbIA oTpesok (N TMN"N-) Hago yMHOXWUTb Ha (m-1).



JINTEPATYPA 1O I'A30BblIM TYPBEUNHAM

1. MakoBCKUIM, B. M., npod. OnbIT nccrefoBaHUs TYp6UHbI BHYTpeHHero cropa-
HUA C MNOCTOAHHbIM faBsieHnemMm cropaHusa. W3g. 1925, YkKpauHa.

KHura HanucaHa npumepHo p 1915 roay, a Bblwnia Tobko B 1925 r. VmeeTca fgo-
BOJIbHO MOApPOo6HOEe onucaHue AuTepaTypbl A0 1914 roga. CopfepxaHue KHUMKM npeg-
CTaB/seT UeNbIA psAf NpocyeToB rasoBold Typ6uHbI Ha raszoo6pa3Hom TonMsiMBe C MO-
CTOSAHHbIM [aBJIEHWEM CropaHus.

TeopeTnyeckaa 4acTb OTHOCUTCA K MOCTpoeHutwo [-a-guarpammbl Tuna 5loclola
v TypbuHa p = COMBl. HeT aHanusa B3ATbIX K. M.[. Typ6buHbI U KomMpeccopa.

2. bBepnaBckuii, H. H., nux. ,TypbuHbl BHYTpPeHHEro ropeHusa*. M3a. Mopckoia
Akap. JleHnHrpag, 1925 r.

NintorpagupoBaHHoe wu3gaHue. KoHCMeKT Kypca, YMTaHHOro aBTopomM B BoeHHO-
Mopckoth Akagemun. ToyTuU [0CM0BHOE M3noxeHue paboT 3loclola u 3cbMe. Opuru-
Ha/IbHbIX MOMEHTOB He MWMeeT.

3. MepeBogHaa cTaTbs ,PasBuUTUe ra3oBbiX U HedTAHbIX TypbuUH" B XypHane ,Tex-
HUKa u npomssoacTBOo* Ne 2 1925 r. (cm. 1lron A8e 1924 Nesy 20 un 27).

B cTaTbe NpuBeAeHbl UCMbITaHUA ABYX TYp6uH XonbLBapTa, NpoBeAeHHble B 1923 rony.
OpgHa TypbuHa Ha XWAKOM TonsivBe, Apyras Ha rasoo6pasHom. K. n. 4. coctaBun
okono 14,6%. WmewTcs doTorpadmm TypOUH.

4. 3ot ukoB, . N, nux. ,K peweHnw npobseMmbl TypbuHbI BHYTpPEeHHEro cropa
Hus* B. K. T.O. Ne 4, 1933 .

WNHTepecHas pa6oTa, MokasbiBallas BO3MOXHOCTU cpaBHeHUs Typ6uH P>= consl
np = con6{ B nonb3y P —con3l. Pa6oTa 3ac/yXmBaeT BHMMaHUs.

5. ¥Bapo B, B. B. nHx. ,,K pacyeTy rasoBblX TYypouH*. — M3BecTus TennoTuxu.
NHcTuTyTa Ne 2, 1933 r.

Pa6oTa wucnpaBnseT owwunbky npod. 3cblle wn gaeT peweHwe Bompoca O pacyeTe
Typ6uH V= con3l ¢ MoAMTPONMUYECKUM MPOLLECCOM B Kamepe.

6. Cyxaues, E.B. vHX. .[MonoxnTesnbHoe pelweHne npobsembl rasoBoii TypoUHbI".
HwunkonaeB. CyaocTpouTenbHbIUA WH-T 1934 T.

Bpowiopa Ha MpaBax pyKonucu. PasbupaeTca o6bluHas cxema Typ6uHbl />~  com 1
C MCNO0/1b30BAHWEM PEaKTUBHOFO 06s10MaTbiBaHUA. ABTOP MPUXOAUT K G/1arOHPTMHbLIM
pesynbTaTam, HO BeCb BbIBOJ, KpaliHe CMOopHbIA W MOACYETHI UAeanu3npoBaHbl.

7. TutTHnc, KO. B.,, npod. .BeCTHMUK MeTassionpomblwneHHocTu* 1930 rog, M) 2.

MouyTn p[ocnoBHOoe M3NoXeHwe pa6oT npog. 5loiiola (Ble Oatp{ wncl On~"wMmMrun
1924) v npod. 5clwle (TecblWcbe ThberToviynaTwk 1923 Bé Il1) — KoMw wwwwiw pn
60Ta. MOXHO peKoMeHAoBaTb A1 /UL, HE3HAKOMbIX C HEMELLKUM S3bIKOM.

MmeeTcs [0BOMIbHO MOAPOGHBLIEA CAMUCOK NINTEPATYpSbI,

14 3ak. 3435.—B. B. YBaposB. nm



8. Wiwone, B. npogp. TexHnyeckas TepmoauHaMuKa, MepeBos € HEMEeLKOro nog pea.
Hocosa, M. . OHepromspgaTt 1934, Tom |, KHura 2.

§ 64 paeT onucaHwe cxembl TypbuHbl XonbuBapT-LUsie n npuBedeH npocyeT, Mo
KOTOpPOMY K. IT. 4. cocTaBuT A0 31%. Cxema npegsiokeHa ewe B 1923— 1926 roay,

L,010KEHA HA MEeXAYHapoAHOUA KoHpepeHUun B BepnuHe's 1930 rogy, HO [0 CUX Mop
MallnHa He MocTpoeHa.

1 51oclola pro{. Batp{ wkl Oasllrblnen VI AuH. 1924. BerHn.

MapoBble N rasoBble TYpPOGUHBI.

Ans  nuug, 3aHUMaKLWKUXCcAa rasoBbiIMU Typ6UHamMu, Heob6XoAUMO AeTaslbHOe 3HaKOM-
CTBO He TO/IbKO C OTAE/IOM COGCTBEHHO Tras3oBblX TYpP6WH, HO U CO BCEIA KHUIOIA.
Moapo6HO pa3obpaH UMK MmpeasiokeHNA 5loclola (CMeLaHHbIMA LUKI), UMeeTcs Teopus
M-5-gmnarpammbl, psg  NpocH4eToB WM BOMPOCbI Temnsionepefayn B rasoBblX TypOMHax.
MaTeHTHbIA 0630p W BbIMO/IHEHHbIE KOHCTPYKLUWUW U psg ApYyrux BomnpocoB. O6bem
0K0s10 100 CTp. CXKaToro M3sI0KeHUs.

2. 5cbule, Xx, pro{. TecHws3cbe TberTtoviynarblk B Il. 1923. Bern.

TexHunyeckaa TepmoguHamuka Il Tom.

ViMeeTca cneuywnanbHas rnaBa, NOCBALWEHHas rasoBbiM Typ6uHam, rfiaBHbiM 06pa3om
TypbuHe XonbuBapTa; BCe U3/10)KEHHbIe HECKOJIbKO 04 HOCTOPOHHME C YK/IOHOM B MOSb3Y
Typ6uHbl XosbuBapTa. B pas6ope nonMTponuMyeckoro mnpouecca B Kamepe cgesaHa
owmnbka (CmM. YBapoB).

Ans nuuy, pa6oTarwmx no ras. Typ6, — 3HAKOMCTBO C 3ToMA paboToii HeobXxoaMMO.
3. 5cbiile, V. prol. Tecbwacbe Therrmoiynannk | BW. 2\yeH. Tell. 1930. Berlln.
(Cm. pycckuian nepesofg nop pen. HocoBa, M. ).

4. E§erTt ann-5cbwunlr ,0le Oazlurblnen, Wre §e3cwc!TlWcbe Enlunckinng, THeo-
wn<l Bamarl:* BerHn M. Krayn 1920. Il Awull.

FazoBble Typ6UHbI, UX UCTOPUYECKOe pasBUTME, TeOopUs U KOHCTPYKLUS.

KHUra HacTOMAUMBO peKoMeHAyeTcs A/ BcexX u3obpeTaTesnieid; npexae yem o6pa-
waTbca Kyga-sim6o ¢ CBOMM M306peTeHWEeM criegyeT MoCMOTpeTb B 3Ty KHUTY,
T. K. 0O4€Hb BO3MOXHO, UTO M306peTeHMe OKaKETCS yXe WM3BecTHbIM. B KHUre nmeercs
60/IbLIOLA MaTeHTHbLIA MaTepuasl U TeopeTMueckas 4acTb, HECKOJIbKO yCTapeBluas.

5. Oenlscb, V/ ,lWilersucbung;en Uiber Lle Oa3 wu<l 0Oel-OlelcMruckiilrblne*
HaHe V/. Knapp 1924.

NcnbiTaHMAa Hag ras’oBbiMWU U HeTAHbIMW TYpO6UHAMW MOCTOAHHOFO AaBfIeHUSA.

He6onbwan 6powtpa (124 cTp.), B KOTOpPoMi cobpaHbl WUCNbITaHUS paga GUpM,
06beAMHEHHbIX B cneunasibHYyl0 KOMMUCCUIO MO rasoBbIM Typ6uHam.

McnbiTaHna oTHocATcAa K 1905 rogy M KOHEYHO ycTapesin, HO HeKOoTOopble AaHHble
npeacTaBNAT MHTepec, HaNpuUM. 0 KO3d. Tensionepedadyn B slonaTkKax.

6. 0O enl5ch, \Y. O"e ArbeH an cler Oa3 unii OeHurblne Halle No. Knapp. 1924.

PaboTa Hag rasoBbIMW W HepTAHbIMU TypbliHamn. Bpowtopa 24 cTp., AaeT onucaHus
psfa naTteHToB. ABTOP— COTPYAHUK MaTeHTHOro 6t0po, 1 rno3TomMy BCe AOKYMEHTaslbHO
noaTBePXAEeHO — yKa3aHbl NeNe BcexX MnaTeHTOB.

7. Moyer 5leat 1urblnes Ke\y-lork 1924.

MapoBble Typ6UHbI.

NmeeTcs rnaBa 0 rasoBblX Typ6uHax 468—484 cTtp. OnucaHue onblTOB APMEHTO
n Jlemana n QoTO UX YCTaHOBKW.

HekoTopble naTeHTHble NpeasiokeHUsA. ViMeeTca KpaTkas Teopus Typ6uHbl P — con3!
N HeT Hu4yero o TypbuHe V= cons!.

8. P10§el, O., pro!. Ole OaTpiiurbinen. belp21§;. 1931.
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MapoBble TYpPOUHbI.

NmeeTcs rnaeBa o mapoBbiX TypbuHax (cTp. 302—321). KopoTko pa3bupaeTcsa npo-
uecc p = cona!, v —con«l, n Typ6uHa C cXaTuWem cMecu 0TpaboTaHHbIMW MNpPoAYKTamu
cropaHus Baelr) un mokporasosble (5l:auber;.

MHTepecHo npumeHeHue (r— O) agwarpaMmmbl A/18 06bACHEHUA MNPOLLECCOB.

9. Bae*2, K, pro! ,Eln neue3 pnnup LWr 3Jarap{ unc! Oa5{wbwen* belp2l§. 1920.

HoBbIVA MPUHLMN A0S MapoBbiX W rasoBbiX TYpPOWH.

Bpowtpa 80 cTtp. HanwucaHa ¢ wucnosib3oBaHWEM rUAPOAVHAMUKUA N C MaTemaTu-
YECKMM YKJIOHOM; MpuBefeHbl YepTeXu BbIMOSIHEHHOIA OMbITHOMA Mogenn H ee doTorpa-
hna. ONbITbl 3aKOHYEHbl He 6blLIM, HO MepBble He 6bLIM yAayHbI.

10. Ho12\yar(b, H. ,0le Oa3lurblnen* 1911.

a3oBas Typb6uHa.
OnucaHue paboT Hag TYpOUHOIA CBOEIA CUCTEMBI.

11. 5¢cbiale, Y, prol. 0le Oa3 wniA Oelurbine. P.leklrol:iecl-1M3cbe 2em3cbr. 1921.
JinH 21 wncl 28.

[a3oBas U HedpTAHas TypbuHa.

OnucaHne paboT XosibuBapTa U UCMbITaHUA ero ABYX TypouH. K. n A. Ha OKpyX-
HOCTW nonyyeH B 25% (kK TonamBy). CTaTbA C SPKO BbIpaXeHHOM cumnatueid K Typ-
6uHe XonbuBapTa, BCe 3aTpyAHeHWA npeacTaBnsOTCA KpalbiHe npocTbiMu. OTpgaeTcs
npegnoyTeHne B3pbiBHOMY npoueccy V= cons3! v npueBoguTCcs AuMarpaMma CpaBHEHUU
v = (001131 n p — COM31 B nonb3dy VvV = COM3L

12. , Tbe Oaslurblinen 1M Tbeory ar<l Praclce* En§teer 1923. Ma§. 4.

[azoBas Typb6buHa B Teopuu U MpakTUKe.

Bonblwaa cTaTbd B HECKO/IbKUX HOMepax. B ocHoBHOM wucnonb3osaHa pa6oTa 5lo-
(Icla, npusepeHa ero M-s-gvarpamma. [JaeTcs cpaBHeHue P = con3l u V= cons! 6e3
yyeTa pellaluiero B/IMSHUS CTeneHu pereHepauuu (cM. ¢ur. 95 sTobd kHuru. B, Y.).
OnucaHue BbIMNO/IHEHHbIX Typ6uH XonbLuBapTa.

13. Hupburn awxl Porbes3 ,Tbe Tlernal cowbaslon lurbte“ Englleer 1922.
5epl. 1.

TypbuHa BHYTpPEHHEro cropaHus.

OnwucaH HOBbIA MPUHLUN TypbuHbl p-con3! cucTeMbl aBTOPOB, B KOTOPbIA OHU Ha-
AewTca nonyunTb 6onbwe 30% K. N. 4., B nocaeaylowmx HoMepax MMeeTcs mepenucka
no aToi TypbuHe, rnaBHbIM 06pa3om, 0 KO3pULMEHTe Ternsiornepefaynm oT rasa K CTeHKe
npy 60NbLWKX CKOPOCTAX, KakoiA aBTopbl cuMTalT nopsigka 17000 Kas/MP C uac., uTo,
KOHEYHO, COMHUTEesIbHO.

14. A <lloll, K (BerHn) ,0le Oaslurbwe wn<l cHe Awn3slcbl:en 2u Lrer YeTnkH-
clwng“. 0le \Yarte 1931, Ne 15.

[a3oBasAs Typ6uHa U MepcneKTUBbI K ee 0CYL|ecTB/IeHUIO.

O6bIuHbIAA pas36op P = cons!l; V— cons! ¢ ucnosb3oBaHWeM Au3ens AMs npuBoAa
KomMpeccopa. Cl

ABTOp He CTaHOBUTCA pelunTesIbHO HU Ha CTOPOHY uukna P = con3! HMO = consl,
HO cornawaeTtcsa ¢ Wwone, yto paboTa TypbuHbl XonbLuBapTa MOXeT OblTb yAaudHa.

15. Ho12AYarlb, H. ,0le Errlpacklvng' <ler Holr»arll Oaslurblnen* 5ell. 1912.
2.MV.a L

Pa3BuTune rasoBoiA Typ6uHbl XonbupapTa ¢ 1914 ropa.

OnucaHne TypbuHbI 3aBoga TwucceHa Ha 1000 5. ¢. M ee npeummyliLecTBa cpaBHWU-
TeNbHO ¢ npeablayweid. [NpuBoAUTCA 3HAYeHWe K. M. 4. Ha OKPYXHOCTU Koneca 25%,
M NOYTU HUYEro He roBOPUTCHA, KaK 3Ta uudpa MosiydyeHa, CKa3aHO TOJIbKO:
npoTuUBJ/IEHNE XOJZI0OCTOr0 XoJa onpefensasiocb Mo onbiTaMm cb6poca Harpyskm". [lpu
oxXNnaXxAeHnn BO3AYXOM U MaI0iA NapuymasibHOCTU  X0/10CTOMA  Xx04 U NOTepu  HU
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=111 W1 VHN KpaliHe pa3finyHble Bewn. Mo 5kxlola 3hheKTUBHbIA K. N. 4. 3TOA Typ-
ONIN1 coctaBnan 13%.
Kpome Bcero camokpuMTMKa Yy aBTopa OTCYTCTBYeT, T. K. HET HM csoBa 0 />=con3l.

16. K1rkl Han3s. ,Tbertotiynaniik e!'nes Oas{urblnen — A”re”-He3'l Ole LWWarTe
1932. Ne 36.

TepMoAMHamMuKa rasoTypbuHHOro arperata. ABTOp pas3bupaeT MHOrocTyneH4daTtoe
ckaTume (5 cTyneHeid) Bo3ayxa B KOMIMpeccope co BMpbICKOM BoAbl. MpuBepeHa (r— n)
Aurpamma Ana cmecu Bog. nap 4-cBeTWIbHbIMA ras.

BbiBog aBTopa :ra3 Typ6, He MOXeT AOCTUrHYTb K. M. 4. Au3ens u ewe ycTyrnaeT
XOpOW MM MapoBbIM TypbuHaM.

17. 51anber, pro{. ,0le Oaslurblne yon 5{anber*. 5labl wl El3zen 1925.5. 1937.

OnuncaHue Typ6uHbl 5lamber’a. Cm. Takxke cTaTbi LWTaybepa B kKHure Peslsclirll,
prol. br. A. 5k><lola ruT Oeburlslay 2iincb 1929.

18. BelNMurro, 3. Tpyabl BceMUpHOUi 3HepreTuyeckoii KoHdepeHuuun B CTOKrosibMe,
a TakXe B KHUre, rnoceBsiweHHoidA 70-netuio Ctopona 1929 r.

B cBoem pgoknage B 1933 r. Ha KoH(epeHUUn Bennyuuo oTaaeT npegnovyTeHue Typ-
6UHe P = con3l. rnaBHbIM 06pa3oM M3 KOHCTPYKTUBHbIX Co0bpaxkeHUPA. OH yTBepxpgaeT
Ha OCHOBe CBOWX OMbITOB, YTO MPU BHYTPEHHEM BOASHOM OXJIAXAEHMU /1I0NaTOK MOXHO
6esonacHo paboTaTb C TemnepaTypoii rasa go 1300°C.

19. OeBcbaTp3 anc! Hepburn — En8!neer 1923. Olc 14 aw! 21. Ca3. Twurblnes.
He6onblwas, HO noyunmTesnlbHas AUCKYCCUSi, B KOTOpoli nMepBbliA (Oescbalwip3) Tpe-

6yeT nepecMoTpa TEOpUW ras. TypoUHbl W NuweT 1-443aKOH TEePMOAMHAMUKM B TakKom
BUE:

ap= CbITX Ap(lV+ -A -
B 4YeM ronpasnseT ero BTopoiA (Hepburn).

20. 1nlernal ,Cowbwnson Turbune lor Alrcra“. Mecbanlcal En~neerw”. 1934.
inly, p. 430.

TexHunyecKas 3ameTKa — pedepaT Ha cTaTbio Marcel <le Conwck B XypHane b’Aero-
pblle 1934, Kr 1, ctp. 14—19, KOTOpPYyH HEMHOro CTpaHHO uuTatb B 1934 rogy,
T. K. OHa HWYero He fAaeT Mo rasoBbIM Typb6uHaMm.

21. ban8er CesanubeHcM ther 2 \yell kratvikonkrenr. Berln. 1930. Bé. V. larrae-
KralTascblnen.

[oknag o Typ6uHe XonbuBapT-LUtosie M nepcrnekTUBax pasBUTUS rasoBblX TYpPOUH.

MmeeTca [,0BOSIbHO X0POLW O NogobpaHHas KapToTeka B 61M6nMoTeke Mo/IMTeXHNYECcKoro
My3es, KyfJa U pekoMeHAyeTcsi o6paliaTbes.



