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NPEANCIIOBHE

Kuura «Cynosble JBHFATeJH BHYTPEHHErO CTOPAHHA» NPENCTARALT |
co6ofl yueSHUK 1o crneuHanbHOCTH «CyAOBLE CHAOBLIE YCTAHOBKHY B COOTBET-
CTBUH C YTBEDKAERHOH BporpamMMofl 3HepreTHyecKux ¢axynbTeToB Kopabse-
CTPOUTENBHHIX BTY30B. Kype CYJAOBHX ABHrarefeit BHYTPEHHEIQ CTOPaHHd
BKJIOUART BCE OCHOBHBIE HAWGOMES BAMHBIE PAa3feis! AHCHHIIHEE! KOHCTPYK-
oo (pazaen I), Teopuro padouerc npouecca (pasien 11), ausaMuxy u ocHoBES
UPORKTUPOBARHA CYZOBBIX JBUTaTeNell BHyTpeHHero cropauna (pasgen III).

B knure ofpameno ocoGoe BHHMaHHe Ha OCBELIGHHE BONPOCOB, KOTOpHE
TECHO CBS3a@HLL C OCOCRHHOCTAMH coBpeMeHHOR cyjposofi sHeprerTuueckol
YCTAHOBKY C fBUraTeAsMM BHYTPEHHEro cropanus. Bonpocs npoekTnpoBanus
eynosnix ABC nozpofHo paccmOTpeHHl B yyeOHHKe aBTopa « KoHeTpyHpoBaHHe
M pacyerbl MPOYHOCTH CYAROBHIX Ju3enefl>, BHMYHIEHHOM M3JATeNBLCTBOM
«Cynocrpoenne» 8 1969 r,

Hacrostiee nsaaune B OTIHYHE OT HEPBOTO H3AHUS yueGuuka B 1962 r.
AOAHOCTLIO NepepaboTaHO H JONOJHEHC HOBBIMH COBpEMEHHEIMH MaTepualamH
KaK MO OTeYeCTBEHABLIM, TAK ¥ IO 3apyOeXHLIM CYAOBLIM JBHIATEJIAM.

TlprHowry HckpenHiol GNArofapHoCTb fOL. Kauj. TexH. Hayk B. I'. Hlnm-
KHHY, TPHHSBUIEMY YUacTHe B COCTABJEHHH TriaBH 23. -



Paszgen meppblid

KOHCTPYKLHS CYNOBBIX ABUTATEJEH
BHYTPEHHETO CFOPAHHS

I'maga 1

OGIMHE TNOHSTHA O CYJ0BBIX IBHUIATEJIAX
BHYTPEHHEI0 CroPAHHA (ABC)

1.1. OCHOBBl PABOTBI

[TopnmeBble ausens OTHOCATCA K POy TENAOBBIX JABHIaTened,
B KOTOPBIX XMMHYECKAs 3HEpPrus TOMJIHBA NpeobpasyeTcd B TEMJIOBYIO HENo-
cpeICTBEHHO BHYTpH pafouero uuauHipa. IocTynawmne B UHARHAP BOBAYX
i BOPHICKHBaeMOe TOILIUBO OGpasyloT ropiouyid CMech, KOTOpas CaMOBOCHNa-
MeHgeTes Oaaronaps BEICOKOR TeMrepaType B KOHUE CXKATHdA, 4 TaKke XIMHE-
yeckofl peakuun TOMAWBA ¢ KHCAOPOJAOM BO3RyXa. B pesyabTare mnpouecca
cropaHus ofpasynrTcss TasoofpasHbie MDPOAYKTBL ¢ BHCOKUMH JABJICHHEM
u TeMIlepaTypoH. J(OPeKTHBHOCTD Tpollecca CropaHtsa XapakTepH3yeres: Koau-
YeCTBOM TEIJIOTHI, BHIASMEHHOR B OGbeme pafouero IHANHApA.

[Ipeofipasoraune MoayuyeHHON! TEITOBOH 3HEPTHH B MeXaHHUYECKYID NPOHC-
XOJUT TIOCPEACTBOM NepefauH paCoTHl PacIIHPEHHs NMPOAYKTOB CTOpaHHA Ha
nopuIeHb, MOCTYMATebHO-BO3BPATHOE IBHMEHHE KOTOPOrQ, B CBOW OYEpelb, -
npeofpasyerca uepes KPHBOIIMIHO-MIATYHHBIH MEXaHH3M BO BpallatesbHoe
JBHzKEHHe Ha KoJeHYyaroM Bany apurateds. CosfaBaemplfi Ha BaAy KpyTALKA
MOMEHT COBEpINAeT MOJEsHY0 paloTy, NpeofosieBas CONPOTUBNCHNE BHEIHER
Harpy3ku, HanpHMep rpefHOro BHHTA CyAHa.

FazopacnpegenutesbHBIA MEXAHH3M NEPHOZNYECKH OTKDPHIBAET U 3aKPHBAeT
BEIYCKHblE H BIYCKHBIE Opradbl, HTO 0GeCNeUnBAST CBOEBPEMEHHYIO OHYHCTKY
IHJMHApPA OT Fa30B H 3aloJiHeHHE €ro CBEeXHM 3apsaioM Bo3gyxa. TonnubHag
CHCTEMA OCYINECTBJAAET MOJAYy TOIMIHBA B LHJHHAD.

Komnaeke nociefoBaTesibHEIX NPOUECCOB, NEPHORHYECKH NOBTOPAIOIIUXCHE
1 O8YCHA0BAUBAOIUX paboTy ABUTaTe]d, HasblBAETCH padoqum WUKAOM.

Brarogaps panyoHaAbHOMY METOZY HCIOJNB3OBAHMS XHMHUECKOH SHEprun
TomJHBa (0e3 NPHMEHeHHF Kakoro-mudc NpOMeXKYTOoYHOro pabodero Teaa,
HanpHMep Iapa), a Takxe BeJelcTBHe OOABINOH pazHOCTH (oKono 900—
1000° C) mexay nauSoasiel TeMnepaTypolf CrOpaHHs Ta30B Ty, M HAUMEHB-
uet T, B KOHUe Opouecca pacliHperHs >(pdexTHBHHE K. W. 4. ), paboyerc
LUHKJa JM3eds JOCTHTAeT BHICOKUX 3HaueHHH (npuMepHo 40—45%), uto coor-
BETCTBYET yAeabHOMY 9b(eKTUBHOMY pAacxXoly TONJAHBA OKOmo 160—
140 r/(3. a. c-u}.

1.2, KJJACCH®PHKALIHA CYAOBLIX IABC

Hpurarefy, ycTaHaB/IuBaeMble HA CYIAX PAa3/IMUHOLO THRA, MOMHG
MOApasAeaaTh 1O CJASAYIOLIMM OCHOBHHIM XapaKTepHLIM IIpU3HAKAM:
— cnocoly ocyliecTBIeRHs pafouero UHKJA:
wernpipexmaxmaoe (U), y KOTOpeX paGounii MHKJ COBEDIDAETCH 324 HETHpE
Xola MopuHs {(zsa 060pOTa KOJEHUaToTO Baja);
Seyxmarmpse (I}, vy KoTopwx patouuii uMKI NpOoNCXOAHT 3a ABa X032
MopiHs (OAHH OGOPOT KOJEHYaTOro Baja).

IMop, maxmos NONpA3YMEBAOT yacTh padoyero EHKIA MEHAY JBYMA CMCIKHEIMH TOMKAME
B HHTEPEAJE OT MHHHMAaJAbHOIC Vipn AC MAKCHMAEABHOTO Viay o0BeMOR UHAHHADA;
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— ciocofy AeBCTBUA;

npoctnoeo Oetiemgun (4 u JI), v KOTOPHIX paGOuMil LHKA OCYHIECTBARETCS
TOABKC B BEPXHEH NOJOCTH LHJAHHJPA (MMEIOT HPEHMYIHECTBEHHOE pPAacHpo-
CTPAHEeHHE Ha CyIax);

dsotinoeo Oelemsun (), y xortopeix pafounii UHKA coBepluaeTCa B ABYX
NOAOCTSX UMAUHADA: BepxHel (Haj mnopiuHeM) ¥ Hukuell (IOA noplutem).

Cyposrie Quzeny [IJ] B HacTOsiliee BpeMs BHTSCHEHE $0/e¢ NPOCTEIME W COBEPINCHHBIMH:
ABYXTEKTHEIMH, KpPeAUKONGHLIME MPOCTOre AeficTBHA ¢ radoTypOHNHBIM HaLIYBOM;

¢ npomusonofoxcHo  Geuscywumucs nopwramy ([LAID, ssasompMuca
no CyWECTsy AByMs NBYXTAKTHHIMH ZH3€SMH NPOCTOrO AEHCTBHS ¢ oﬁmeﬁ
KaMepol CropaHMsa (UMEIOT OrpasdyeHHOe NDHMEHEHHE HA CYAax);

— poay paGouero umkaal:

¢ nodsoGom mennomet npu hoqmu nROCHMOAHHOM oo"bem (V = const) —
IBUTaTeNly C MPHHYAWUTENbHBIM 3a:XHTAHHEM TONJAHBA H HH3KOH CTeneHbio
CKATHA (KapOIOPaTOPHLIE M TA30BRIE);

¢ nodeodom meniomel Apu nowmu nocmoanrdom Oasaeruu (p = consi) —
IBUraTesH C BO3LYUIHBIM DACHLUTHBAHHEM TOIIHBA, CaAMOBOCHAAMEHEHHEM
H-BBICOKOH CTENeHbIO CIKaTHA (KOMADECCOPHBIE AH3EJH CTPOAT KaK HCKIode-
HuEe);

CO CMEUIGHHbIM 1008000M menAomst HacTHURO Mo uzoxope (V = const)-
% YacTHYHO Io usobape {p =~ const) — BCE COBPEMEHHBC JH3EMH ¢ BHCOKOH
CTeNeHbIO CHATHSA, MEXaHHYECKHM BIIPEICKOM TOIMIHBA H CAMOBOCH/IAMEHEHHEM;

— poay NpHMEHseMOro TOMJIHBA:

AeeKoe scudroe monayso (GeH3HH, THTPOHH, KePOCHH, 6EH30A H ID.), KOTOpoe
BBOJHTCSl B LUWJIHHAD B NapooGpasHoOM COCTOSHHH B CMECH C BO3LYXOM;

manxceace ocudroe monauso (AU3ENBHOE, MOTOPHOE, CONSPOBOE MACAD,
Tas0HNb, MasyT H Ap.), BIPHCKNMBaeMOe B LH/AHHAP TNOA JaBJeHHeM,

203006 pagroe monaueo (raspl ~— eCTeCTBeHHbIH, reHepaTOPHEIH, CHHIKeHHH
H Ip.); Ta3 ¥ BO3AYX BBOAAT PasfeIbHO HIH B CMECH; 3aXKHIAHHE IPCH3BOIST
NeKTpHYeckol Hekpoil;

2aBONCUOKOCITIHGIE: OCHOBHOE TOTUIMBO — ras; 3ana’bHOE TONAHEO (ox010
10—15%) — kuzKoe;

MHRO2OMONAUBHLIE, TIPHCIOCOOMEHHEE AJa paboTs Ha mupoxom accopTH-
MeHTe MHIAKHX TOIVIHE — OT JETKHX RO TAXKEIBIX;

— cnocofy HanoageHua padouero HUAMnipa:

6e3 naddyea, y KOTODRIX HallOJHEHHEe BO3OYXOM HJIH palouell cMecnio obec-
HCUHBASTCH IlepeMelieHHeM NOPINHA (M3 B. M. T. B H. M. T.) HJH 32 CYET NpoO-
JXYBOUHOIO BO3IYXa;

¢ HaO0YsoM, ¥ KOTOPHX BO3ZYX BAM pabouast cMecb NMOAASTCH B UHAHHAD
NOA TNOBLULICHHBIM A&BACHHEM HAAAYBA Py H3 0COOOTO -HARZYBOUHOIC HJH

NpogyBOUYHO-HAAAYBOUHOTG arperara.
Haddysom NpHHATO CUHTATE NPRHYAHTENBHYIO MOZAUY BOSHYXA TOL AABJIEHHEM B UHAHEDD;

— crocofy cMeceodpasoBanud:

C BRYMPEHHUM CMELLODPAR08ANIULHM,; ¥ KOTOPHX pafiouas cMeck ofpasyeTcd
BHYTPH UHJHHAPA B pe3yabTaTe PpACOBTHBAHUA TONAHBA (BCe AH3EXH, a TAKKe
IBHTATENH: JE€rKOT0 TOIVIHBA € HENOCPENCTBEHHEIM BIDHICKOM B HHJIMHAD).

OcHOBHEIME COCCOGAME BHYTPEHHEIO cMeceofpasoBanns Ausenell apisores ofneMHOe,
OFLeMHO-ILACHOYHOS ¥ TLISHOYHOR, TOCNe[HeS HAXOMT NPHMEHCHHE Y MAMOMOMEEIX JHaened
c ZHAMETPOM UHAHEAp2 Ao 150 mM;

¢ eMewiruM cMeceoGpasosanyes, Y KOTOPHIX TOpHO4Aasg CMeCchk, COCTOAINAA
H3 MapoB JErKoro KUAKOTC TOIMHBA C BO3AYXOM (MAH Tasa ¢ BO3AYXOM),
ofipazyercsa BHe pafouero UHJHHApPA (ABUraTesd KapGiOpaTePHHE, a Taxke
ra3’QofpasfoOTo TONAHBA C HCKDOBBIM 3aMKHTAHHUEM). .

1 Iloapasgencene paGounx HHKACE ABAASTCR YCOIOBHHM ¥ HPHMEHACTCR MO aHAAGTHH
¢ BheanbHmMu Luxaamn JIBC.
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Cxeceodpasnsanties TIPHEATO CYHTATE TIPOLECC OPTdHH3OBAHHOTO CMEMIERNA DACMHMAEHHOTO
TOMLINBA € BO3AYXOM ¢ UeNbio NOATOTOBKH padovell cuecH fin cxuranr g, [lon padouel cuecorn
NOZPASYMEBAT CMECh, COCTONULYIO H3 CBEXErc 38pAAA BOINY XA, PACTHIEHEOTO TONAKER H rA30s,
OCTABIEEXCA 5 URAHEIpE- B KOBUE paGquro UHEIa;

— goupurypaunu xamep cropanug (KC):

¢ mHepasfencunoimu oOHonosocmuoimy KC (B OCHOBEOM HU3eNH cpeanei
H Gonbmiok MOIHOCTH);

¢ noaypasdeacnnoimy KC (BamprHmep, auzenn ¢ KC B nopine);

¢ pasdercHroinu 0syma ustk 6oace norocmamu KC (npeikamepHnle, BHXpe-
KaMepHEe, BO3AYLIHOKaMepHHe);

— cnocoly BOCMIaMEeHeHHs TCIJIHBA:

¢ camogocnaamererues BIpucKHBaemoro 8 KC Toniusa Gnaroaaps BEHICOKOH
teMneparype (800—1000 K), mocturaeMofi B KoHLE mpouecca CXKaTHS;

¢ npurRyduImessRotM daxcueanues, T. €, TOPIOHAs CMECh BOCTIIAMEH %eTCs
OT MOCTOPOHHETrD HCTOUHHKA — 2JIEKTPHYECKOA MCKEpH (KapGiopaTopHEe H
rasopre JABC);

€ KOMOUHUDOSANHBIM B0CNAQMEHERHEM, HATIDUMED, ¥ «Ta30 useNel», B KOTC-
PHIX OCHOBHAf MOpROUad Ia30Bas CMeCh MOLXKUIAeTC 34 CYET CaMOBOCIIIaMeHe-
HES HeboJbworo Koaudecrsa (10—15%) HHIKOTO pacTLTEEHOTO 3aNaAbHOTO
TONAHMBA, BOPLICKMBAGMOTO B LHAHHAD;

— KOHCTPYKTHBHOMY BBINIOJHEHHIO!

MpPoNKosyie, Y KOTOPHIX HaNpaBAsoLieH gBASeTCS TPOHKOBAsA YacTh NOPIUHS;

kpedyxongrsie (K), y KOTOPHIX HaMPaBASKIIIEH NOPMWIHS CAYKHT MOA3YH,
nepeMelaoUECT 1O NapaniesamM;

— PacmOBONKEHHI0 paB0OYHX NUAHHAPOB: 8epmiuKatbysie (GONbINAS UAaCTh
quaenefl), eopusoHmanoHse, odnopadusve, V-o0pasusie, OsyxpacHee, MHO20-
padHwe, 3seadoobpasnme, ¢ T » ap.;

— BO3MOXKHOCTH HSMEHEHHsS HanpaBJeHHs BpalIHEA KoOJeHYaToOro Basa:

HepesepcusHse, HMRIOIIHEG ONHO NOCTOAHHOE HaNpabsJeHHEe BPaLIeHAR (B oc-
HOBHOM BCHOOMOTATedbHEIE CYNOBLIE JH3ENH).

1'[ H HCIIOJB30BEHHH H&%&BEDCHBHD]‘D An3eAA B K49eCTBe TJIABHOIO nocsenuAfl cHabKaeren
OCOGHM PeBEPCUBHHM yCTpofcersoM auSo paloTaeT Ha BHHT peryiHpyemoro mara (BPII);

pecepcueree (P}, y KOTODHIX H3aMeHeHHe HaNpaBleHUA BpalleHHd OCyIle-
CTB/ASAETCH OCOGHIM pEeBEPCHBHBIM MEXEHH3MOM, H3MEHSIOUIHM (asel Taso-
pacnpezeneHus (T1aBHEIE CYAOBEIE LH3&MH);

— yacToTe BpalleHUsl KOJEHYATOrC Banla 7, O6/MHH:

maroobopomusie  {MOI) 100 < n<x 350
cpedneotopomuse  (COH) 350 << n =< 750
seicoxooGopomnse  (BOI) 750 < n = 2500
— cpefHeHl CKOPOCTH NOPLIHA (p, M/C

MUXOX00KbE 45 << 7
cpedneli Goicmpoxodnocmis 70 <¢,, < 10
Ooicrmpoxodnee : 10 < ¢y =< 16
— HasHAYCHHIO:

2ABHBIE DPEBEPCUBHbIE © HETIOCDENCTBeHHOR nepejadell MONHOCTH HA BHHT
AU TpH HOCPEACTBE KagOoH-AMOD nepefaud (HampHMep, THApo3ybuarofl);

2AGRHLIEL HEPEGePCUBHbLIC, HMEIUle KaKHe-AHOO peBepCHBHEIE YCTpoficTsa
(pesepcpeayxtop, BPHI, pepepcusubie MydTa) uan paboTamlile Hd 3AEKTPO-
TeHepaTOPH;

8CROMO2AMENEHDIE  CYNOBEE HepeBepCHBHEIE, OPHBOAANLIHE B HeficTBHE
BCIOMOraTebHEE MeXaHU3Mbl MAaINHHHOA YCTAHOBKM (HARpHMEP, AM3e/b-
TeHepaTOpLl, HH3EAb-KOMIIPECCOpE! K Ap.).

1.3, OCOBEHHOCTH CYJOBBLIX JH3ENLHBIX YCTAHOBOK
CynoBuie Ausenpibuie yeraHopkH (CILY) 10 cpapHeHHO C npyrmm

BHIAAMH 3HEPreTHUYECKHX YCTaHOBOK ofutanaiot PAAOM TEXHHEKO-3KOHOMHYeCKHX,
H SKCOAYaTAUHOHHBIX OPEHMYIICCTE!
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— MOCTOAHHOH TOTOBHOCTbIO K JEHCTBHIO OGlarofaps MHHHMATBHOMY
BPEeMEHH, HEeOOXOEHMOMY A/ NOATOTOBKH AU3€ASt K IYCKY;

— BLICOKOH CTENeHbI0 HCIOJMEB30BAHHA TemJOTH TORAHBA: 3(peRTHBHLMA
K. II. & JexdaT B npefeqax oT 40 jo 45%, 4To COOTBETCTBYET YAEALHOMY
pacxopy tomauBa ot 160 jpo 140 r/(3. n. c-u);

— BO3MOXKHOCThIO AJIHTENLHOH PaboTH Ge3 MOMOJHeHHs 3aIacoB TOMIHBA
Ha CyAHEe;

— MCXKAapO- H B3PHIBOGE3OMACHOCTBIO;

— OTHOCHTERBHO HHSKHM TeMNepaTYPHEIM YDOBHEM, CO3JaBAeMbIM-B Ma-
MIHHEOM OTJeJREUH, YTO CO3JAeT XOpOillHe YCAOBHA NS paloThl 00CHyKHBAIO
HIETO [IepPCOHANA;

— NPOCTOTOH OCYUIeCTBJIEHHsT ANCTAKIHOHHOTO aBTOMATHYECKOrQ ympa-
BJCHHA;

-— IDUPOKHM AWaNMa30HOM MOUIHOCTH, YaCTOTH BpalleHus, ralapHTOB H
MacChl ABUraTesefi, MO3BOJSIOIIAM CO3J4BaTh BhICOKO3(BDEKTHBHEE YCTAHOBKH
s CYMIOB CAMOTO pPAsJHYHOTO HASHAYEHHS H TOBHa’Ka.

K ocHoBHBIM HegocTaTkaM CILY MOXKHO OTHECTH: CIOMKHOCTL KOHCTPYKUHH
d CBA3AHHQOE ¢ 3THM NOBHIIEHHE 3aTPAT HA HIFOTOBJASHHE EH3e/eH; BLICOKHM
ypoBekb wyma Rusemedl (8 ocoGenrocty BOJ); sHauuTenbHBE MaccH H rada-
purel MO kpeiiuxonbHoro THna GOAbUIOR MOILHOCTH.

[oBwieHHe OCHOBHBIX MOKasaTefeli pafodero LUHWK/AA OCYIIECTBASETCHA
33 CU€T COBEPILEHCTBOBAHMSA NPOLECCOB Ta3000MeHa, NMPOAYBKH — HANLYBa,
eMeceofipazopadus ¥ cropanusi. CHXKeHHe VASABELX DACKGAOB TOIHBA Ofec-
ACYHBAETCH B pesyabrarTe KOMIVIEKCHOTO YcoBepilleHCTBOBaHHS pafouero
. HMMKJA ABHrareded, a Taxxe odee ryGoKol yTHIM3AUUK TEMAOTE BEIMYCKHBIX
FasoB. _

HaneHefiwero yaydinesus nokasaregseli CAY MOXHO HOCTHTHYTH 3a CUET
¢AefyIOUIEX MEpONpHATHI:

— mupororo BHeppenuss COH, oGRrafawIIUX PSAOM MpPEHMYNIECTB  TO
cpapHenuto ¢ MO u gusensamu APYrHX THNOB (B 0co0eHHOCTH M0 Maccorada-
PHTHHIM NapaMerpan);

——~ paciZHPEHHS HCROJL30BaHHA OoJsiee JeMieBLIX COPTOB TONJKBA, HAMNpPH-
Me] THXeTnX CEPHHCTHIX TOMVIME (BKJAKOUAA MA3YTH), He ToAbKo aas MOM,
wo 5 CO/;

— BLICOKOH CTeneHH aBTOMATHIAUUH C UEIbIO YIIPOIIEHHA B COBEpPIlleHCTBO-
BAHWUA CHCTEMBl KOHTDOJA 3a paboTol K ynpasJeHHeM JZH3eqs,

— CHUMEHHA JKCTAYaTAlHCOHELIX PAcX0A0B HA obCaAyREBAIOIMINE IepCOHa;

— DOBBIUIEHHS HAJEIKHOCTH H CPOKOB CAYKOM Ausens A0 NMepBod nepe-
SOPKH H D0 KANHTANHHOIO DEMOHTA;

— CHHKEHHA CTOHMOCTH Au3efell B pesyJbpTaTe COKpaleHHs KOJHYeCTBA
THTNOPA3MePOB H BHEEDEHHSA Ju3enefl HOBLIX THITOB.

=

napa 2 _
CXEMbI PABOTHI CYAOBLIX ABC

2.1, YETBIPEXTAKTHbIH AKW3ERD BE3 HAANYBA

Cxema pafoTnl 4eTLIPEXTAKTHOFO AH3eas Ge3 HaplyBa MNpPHMEHH-
TEJbHO ‘K TPOHKOBOMY JBHTATeN:0 HPOCTOro HeHCTBHA ¢ HENOCPEACTBEHHEHIM
paCcOLITHBAHHEM TOMJIHBA flOKa3aHa Ha pHc. 2.1. Kpaliuue nonoxxeHus nopuris
B HUHHApe, ApH KOTOPHIX PACCTOSHHSA OT MOPWIHS IO OCH KOJEHYaToro pasa
AOCTHIAXOT MAKCHMAJBHOH M MHHHUMAJBHOH BeAHYHH, HA3HBAOT COOTBET-
CTBCHHO eepxsell U HudcHet xsepmesimy moukamu (B. M. T. H H. M. T.}.
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[Tepprf X0Of NMOPWHSAS —BNOYCK, HJAH BCcachBaHHUE,
OCYLIECTBAAET MpoLecc HanoJdHeHHA WHAHHApa BosayxoM (Takt [), Ilpu
BUCXOLMAIUEM ABHXKEHHH HOPIIHA ¢ H3 B. M. T. KO H. M. T. uepes BOycKHOM
naTpy0ok & H pacmoJioXeHHBIH B KPHINKe BOYCKHOH KJiamaH ¢ B LHJAHHAD
HOCTYIIAeT BO3ZYX U3 OKpyXKammeH cpensi. BnyckHol kaanaH NPHBOAUTCA
B HeHCTBHE OT pachpefeHTeNbHOrO Balla (Ha PHCYHKE He NOKa3aH), 4acTOTa
BpaUleHHUs KOTOPOTO AOJKEA OBITH B JBAa pasa MeHbIe YacTOTH BPAUICHHH
KOJEHYATOTO Bana (A5 OCYLIECTBJIEHUS YETHIPEXTAKTHOTO LHUKIa),

Ranmi Toxmn Tanm T TanmIV

r:l \
fzoponue &'\ Beingen 4
U pacdcpeaue |y \ﬁa:mumﬁmae

\
J Shereom TANEN

f
z ?ﬂ&;ﬂ'ﬁz s ~ 25 -‘5 57!(-".",‘)‘.‘.'1“'!
e ly “““ﬂ—wﬁ—v
st M HMT faf

H T

Pue. 2.1. Cxema pafoThl YeTHpeXTAKTHOTO huaens ez RaznyBa.

Bo BpeMs nepBoro xoja NOPIHHS BLUTYCKHOR K/anak JOJ/DKEH GbITh 3&KPHIT.

B unnnHape 3a nepHoj HanoJHeHHs ycTAHAB/IHBAETCA HeGOJNbIIOE paspe-
xenue (okoao 0,05-—0,10 xrc/cm?®) BeaencTBHe THAPABIRYECKHX NOTEPh
. BO BIOYCKHOM TpakTe H, OCOGEHHO, BO BNYCKHOM KJalarHe, HanGoMbIlee mpo-
XOXHOE CEUeHH€ KOTOPOTO OTPaHH4YeHQ H3 KOHCTPYKTHBHBIX COOGpaXkeHHi.

A MAKCHMAJBHOrO HANOJMHERHs UMAMHADOB CBEKHM BOSAYXQM BIYCKHOM
KJanaH JoJKeH OTKpPHIBATBCA HECKOJAbKO paHee B. M. T. (Touka [), T. e,
C Y2A0M Onepedcerus enycka @y ~= 20-+30°% 9T0 obecneunt GraroupUATHEHE
YCJIOBHA NOCTYIUIEHHA BO3RyXa B Havade BcacuBanus. Y100m yBeanuHTE
BpeMda [OCTYINJIeHHs BO3AyXa B UMJHHAD, 3AKPLITHE BIYCKHOTO KianaHa
OCYIUECTB/AETCSA IOCJE NPOXOMACHHUS MOPIUHEM H. M, T. (TOUKa 2) ¢ yaioM
3anasdueania 2aKpemui Py = 20+40°, Vi onepexenus ¢;_p u bamas-
LHIBAHUS @7z 3aBHCAT B OCHOBHOM OT THINA ABHFaTels U CTENEHH €T GLICTPO-
xogBocTH. O6miuit yroy NOBOPOTAa KOJIEHYATOro Bafia (. K. B.), COOTBETCTBYIO-
N BCEMY MpOUECCY BIYCKA @;—p, COCTABJASET TpEMepHO 220—250°,

Bropo#i xoJ NMOPWHA—CHKaTHe Bo3Ayxa (rakr [
OCYIIECTBASAET B OCHOBHOM IIpoLlecC YMeHblEHHA ofbema paloyero Teaa Jas
-TIOBBILICHHA €r¢ KOHeYHOH TemnepaTypsl. CiKaTHe BO3AyX&, MOCTYNUBINETG
B UMJIMHAD 3a MepBbIfi XOA NOPLIHA, MPOHCXOAKT NPH BOCXOASAINEM IBHMCHUH
nopHg (OT H. M. T. K B. M. T.), HayMHAA ¢ MOMEHTA 3aKPHITHHA BIYCKHOTO
KNaitaga {To4yka 2) Ao MOMERTa UPHXOLA NOPLIMS B B. M. T. (TOYKa 3); BO BpeMs
CHATHS BCE KJ&NaHbl UHJHHAPA AOMAXKHE OBITh 3aKPHTHL
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- OcHOBHEIE HapaMeTpHl B KOHLE CKATHS ONRPEALAAIOTCH OHBLEMOM KaMephl
cxatua V, u crenensio cxkatug €. B jqusensx mas AocTHEKEHHS HEOGXOAHMOM
ARSl CaMOBOCNJAMEHEHHs TOTWJIHBA TeMIepaTypbl B KOHIE cxaTHa (f, =
== B00+800° C) crenmenr CxarHg & HoAXHE 6LITh He uHxe 12—-13; cooTBer-
CTBYWOLIEE AABJEHUE B KOHlIe cKaTHa p, ~~ 2835 rro/em®. Obmuit yroa
A. K. B. BCETO HpOIecca CXKATHS Ppg COCTaBAAET Ok0N0 140—160° (¢ yweTom
yIJia 3anasipiBaHusA 3aKPHITHA BNYCKHOIO KJaallaHa),

Tpernii xof NOpWHAA —TOpPEeHHEe TONJHBA H pPac-
IlHpeHHE NPOLAYKTOB CrOpPAaHHS OCYNecTBIASeT B OCHOBHOM
TaK HaspiBaeMelll patouus xod ppuratens (takr {17}, Utodu ofecneuurs ¢u-
3HKO-XHMHUYECKY!0 INOQETOTOBKY TONJIHBA K CaMOBOCIVIAMEHEHHIO, IKHAKOe
TONJIHBO HAYHHANIOT BOPHICKHBATE B LHAHHAD B PACOBUICHHOM BHIE HOX 60JB-
UIHM ZaB/JeHHeM uepe3 OPCYHKY e ¢ yIVIOM OMEPeiKeHHs BNPLICKA Py A
= 10+30° n. k. B.

PacnpuienHoe TONARBO, CMEILIAHHOE CO CHKATHIM BO3IYXOM, CaMOBOCI/IaMe-
HAETCA OKOJC B. M. T. M CropaeT, 6aarojaps UemMy JaBfesde B UHAHHApe
[OBHIIAETCH A0 p, =~ 50-+80 xrc/cm?, a TeMneparypa fo £, = 1400+ 1600° C.

IF'operue TonnuBa 3aKaHumMBaercs 3a B. M. T. (TOuRa 4), nocje Yerc Haum-
HAeTcs paclidpeHHe NPOEZYKTOB CrOpaHud; OOIHHA yroJ, COOTBETCTBYIOLLHH
npoueccy cropanid, @s_g~~40+60° . x. 8. JlaBnenue rasos 3a speMs cropa-
HYS H PACUIHPEHHS NepefaeTcs] Ha NOpIueHk H HCNOAb3yeTCa AMA COBEPLICHHS
HOMe3HOH PaJOTHl IPH HHCXONSILEM ABHKECHHH TOPIUHR A0 Hauala OTKPHITHR
BRIIYCKHOTO KJafnaea (Toyka 5). K XoHuy pacmuperus napjenie B LUIHHApE
ps TMajaer mpamepHo Ao 2,0—6,0 xrc/cm?, a Temmepatypa rasos i, — ao
600—750° C. O6wef yroa n. x. B., OTBOAHMEI Ha IpPOLECCH CTOPaHH® H
paclHperus, ¢g_; = 160+ 180°.

HUeTBepTh#l X0 NOpPUWHS N OCYMECTBJAseT BEH Iy € K OTpado-
TaBIMX ra3oB (TakT [V). BrinycKHOH KiamaH e, paCROJOMXKEHHBH B KPHILIKe
H aMeomuit npUBOA (TAK Xe, Kak U BOyCKHOH) OT pacnpeie/RTRABHOrO BaNa,
OTKPBIBACTCS JO H. M. T. HA YIOoJ ONepeXeHHs OTKPHTHA @55 = 20-+40°
M. K. B.; 3TO JeNaeTcs ¢ UeJAbl0 CHH3UTh JAas/eHHe K KOHIY XOAa nopus
OPUMEPHO IO XaBAeHMH OKpyKaluiel cpeirl U ofecneynTs TakUM 06pasoM
He6OABINOE TIPOTHROJABJNEHHE INPH BEITAJKHBAHHH MNPOJYKTOB CropaHns (BO
BPeMs BOCXOAAIET0 Xofa nopumua). Jlag Gojee coBEPLUICHHOTO yAaAeHHs NIpo-
AYKTOB CrOpaHUf 3aKpeITHEe BHIMYCKHOIO KJallaHa WPOMCXOAMT Iocse Hpo-
XOMKACHHA TNOPLIHEM B, M. T. ¢ 3ala3[niBaHueM 3aKpHTHA Ha YToa @Ps—s ,
pasubifl 10—20°. IlpoayrTh cropansq yepes BHIDYCKHHE KJaflalbl 0 NaTpyoox
0 NOCTYRAKOT B Fa30BHNYCKHOMA KOMICKTOP ¢ faBAeHARM p, =~ 1,06-+1,]1 xr¢/em?
# TeMnepartypoii £ = 300+500° C,

IIpH monoMeHHH NOpIUHA B B, M. T. {TOYKa 6) MPORYKTH CTOPaHUs, 3aHM-
MaloillHe 05BbeM, paBHBIA 00beMy KaMephl CKaTha V., He MOTYT GhITh NOAHOCTEIO
yJaNleHsl M3 LHJAHRApa (ecJH He NpefycMOTpeHa TaK HashiBaeMas NpOJyBKa
KaMepht cxkatusl). [losToMy ocTaTouHble Tasel B JasbHeHileM CMemHBaw0TCs
C BO3AYXOM, KOTOPHI HAUKHAET NOCTYNATh B LEJHHID Hepes BOycKHON KianaH
IpH HHCXOAAWEM ABHXKeHHH mopiuHA. Takum ofpasom, no OKOHYAHHH BHITAN-
KHBAHNUS NPONYKTOB CrOPAHHs HAUHHAETCS HOBhI paGousii UMKJ, OTHGAbHBIS
MPOUeCCH KOTOPOTC TOBTOPSAIOTCA B YKa3aHHOH 110CEAOBATEIbHOCTH.

2.2, UHAHKATOPHAS JMATPAMMA M CXEMA
FA3OPACTIPEAENEHHA YETHIPEXTAKTHOIO AH3ENS
BE3 HAJAVBA

Pafounit nuxJ ABUrarte]s HarJIsSAHO H300paKeH Ha pasBepHYToOMH
HHARKaTOopHOH muarpamme (puc. 2.2, ). B cBepEyTOM BHje (10 XOAY NOPIHS,
HHIMKaTopHad AMArpaMma MNPeAcTaBleHa B BHJIE 3aMKHYTOA KpuBOH (pHC
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Puc. 2.2. Ilparpammbl padodero NHKHA H TasopaclpeieieHAs YCTHPEXTARTHEIX AWaenedl.



2.2, 6). Y paccmoTpenusa AuarpaMmbl MOKHO CeJaTh CJeIYIONlHe BHIBOLBL
— pabounii MK/ UeTHIPEXTAKTHOTO ABHFATENR OCYILECTRAACTCH 33 BpeMd,
cooTsercTByiomee 720° m. K. B., T.e. JAByM 060pOTAM KOJEHUATOrO Bala;
~- W3 YeTHPEeX TAKTOB Patoyero HMKAA ToAbKO TaxT 1] asraercs padounm
H HCTOJb3yeTcs JJAA COBEPLIEHHR MOJesHOH paboTh (Jowanb (P Ha
puc. 2.2, 6);

— B TeuenHe OCTaJbHLIX TPeX TAaKTOB, T. €. BIyCKa, CXKaTHR W BHINYCKA,
B LIMJHHEDPE OCYUIECTBAAIOTCS BCHOMOraTedbHEE NPOLECCH, AT COBEPINeHHA
KOTOpPHIX TpeSyeTcs NMOABOJ SHePruH (RAoWlals () Ha pHc. 2.2, 6). [pu pnycke
IBHraTesh paboTaeT B KaudecTBe NOPILHEBOTO KOMIDECCOpa, 3acachiBAlOLIETo
BO3AYX, NpPH CKATH4 — B KayecTBe KOMNpeccopa, CHKIMAlOLIEro BO3AYX,
H, HAKOHEL, TPH BLIITYCKe — B KauecTBe NODPIIHEBOTO KOMIPeccopa, BRITATKH-
BaIOWEFo OTPaloTABUINE TA3hl B OKPYKAWOIYID Cpeny.

DHeprus, HeofXomuMas I OCYLUECTBIAEHUS BCHOOMOTrATeJbHEIX MPO-
1eCCOB B OJHOLHJIHHAPOBOM ABHraTe/le, NONOJHAETCH 3a CYeT 3alaca KHHeTH-
yecKol 3HEPTHH, aKKYMYJNPOBAaHHON B MAaXOBHKe, 4 B MHOTOLUHAUHIPOBRIX —
3a cueT pafouux TAKTOB APYTHX LHAHHAPOB.

Tlpa paccMOTpeHHH cXeMBI pabOTH! LHKJIA Ad3end Opl10 YCTAHOBAEHO, UTO
$a3sl rasopacupeseieHus He COBIAAANT ¢ B, M. T. H H. M. T. IOPiuHA. MoMeHTEH!
rasopacrnpeieseHs, a Takxe YIJBL, COOTBETCTBYIOIHEe OTACJbHEIM (pasam
pacnpefeseHys, NOKasaHbl HA pa3BepEYTOH M KpyrosoH cxemax pacnpenee-
BuA (pre. 2.2, 8, 2). IlpaBuabreill BoIO0p $Has rasopacnpenenedin B 3HAUNTeNb-
HOH CTENEHH BJKSET HAa MOLIHOCTH ¥ SKOBOMHYHOCTE ABHraTens. OKoHUaTeNb-
HYIO yCTaHOBKY (a2 rasopacnpenefeHnss NMPOU3BOAAT HPH AOBCJKE ABUTATENA
Ha ¢TeHje 3aBOAA ¥ KOPPEKTHPYWT N0 NOAYYeHHHM HHEMKATOPHLIM AHATPaM-
MaM.

2.3. CXEMA PAEOTHl ABYXTAKTHOIO AM3ENSA
BE3 HANAYBA

B ZBYXTAaKTHBIX ABHMraTensix paGounfl HUKA OCYIIECTBASETCA 3a
JIB3 XOAa MOpPILHA, T. €. 3a OOHH 060pOT KOJIEHYATOTo BaJda. DTO JOCTHTAETCS
Gyarogaps TOMy, UTO BHITAJTKHBaHHE H BCACHIBAHHE (UETHIPRXTAKTHOIO AM3EN)
3aMEHSIOTCS NPOLECCAMH BHIYCKA H NPOAYBKH, TPOUCXOAAINUMY IPH HOJOMKE-
HUY MOPIUHS OKOJIO H. M. T. ¥ 3aHHMAICIIHMY [0 YIAY 1. K. B. Bcero 120—140°,
B IBYXTakTHBHIX ABHTaTelsx B 3aBUCHMOCTH OT CROCO64 OCYUIECTBJASHHS NPO-
JYBKM IIPHMEHSHIOT JBe OCHOBHBIE CXEMEl — KOHMYPHYIO W ADAMOMOSHYIO.

Haunfonee copepileHHBIMH $BASIOTCH TPAMOTOUHBIE CHCTEMBI MPOAYEKH.
Ha puc. 2.3 noxasana cxema paGoTel AByXTaKTHOTO AH3EIS TPOHKOBOFO THNRA
¢ NPAMOTOYHO-KJAT2HHOH NPOIYBKOH H DOTATHBHBIM NPOAYBOYHEIM KOMIIpec-
copoM. Paccmorpus paGoty IBHraTess.

Taxrt I llpu pocxopsdmieM JABHKEHAH MNOPIUHA B LMIHHApE 3aKaHYH-
BAOTCS NPOLECCH BBINYCKa, NPOAYBKY, HANONHEHHS LUWJUHADA BOSAYXOM
H CHKATHA (10 B, M. T.).

T agr Il llph HucxopdliieM ABHMKERHH MOPIIHA B HUJIHHADPE NPOHCXOAHT
Topenue, paclBpenue, BENYCK ¥ NpoAyBKa. Pacumpenne npogyKToB Cropanna
OCYLIECTBIETCH [0 HAYala OTKPHITHA BHITYCKHHIX KJalaHOB &, TIPHBOZHMBIX
B JIBHIKEHHE OT PaclpeAeNHTeNbHOr0 B3ja, HMEWLIEIo Ty e YacToTy Bpalie-
HHsl, YTO ¥ KOJNEHUATHI Baj ABUraTess. 110C7ie CHHIKEHH R J2BJIeHHs B IHAUH]-
pe Ao JaBAeHUs NpPOAYBOUHOIO BO3AyXa OTKDPHBAMOTCS NPOAYBOYHBE OKHA 6
H HAYMHAKTCA DPOAYBRA I HaNOJHEHHe UUJIMAAPA, IpPOJAQIKIIOUIHECs H
33 H. M. T. '

Hanee paGounfi UHKA TNOBTOPAETCA B yKa3adHOM paHee NOpsIKe.

M3 puarpamusl padouero UHKJIA H FA30PACTIPEJENCHHA ABY XTAKTHOO TH3e14
{cM. puc. 2.3) Brano, yTe Bech paGouli LMKJ OcyiiecTAseTcd 3a 360° . K. B.,
T. €. 3a OZUH OGOPOT KOJEHYATOro BaJja.
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B reuenue Takta [ mpodcXOAST BHINYCK, NPOAYBKA H CKATHE BO3AYX4;
I OCYILeCTBEHHS CKATHA HeoOXOZUMA 3aTpara sHepruH. Takt /] aBnasercs
paGodnM TaKTOM, 33 BpeMst KOTOPOr'o SHEPTHA Cropaioilero TONAHBA H PaCIH-

]
Taxm [

» podyBra, Bsinyck, o \L2pave, pocwupenue u

CHCRILULE ' oyuemka yurusipe
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Puc. 2.3. Ouarpamua paforsi IBYXTAKTHOTO AM3edAs © BpAMOTONHO-Knanaunoft npoiyexod.

& — BAYCKHOA TaTpy6ok; § — APOAYBOTHKWE OKHA; ¢ — BHITYCKHBE KAaNaHi; & — pPOTAaTHRHBHE HoM-
Npeccop,

PAIHXCA TPOAYKTOB CMOPAaHHA HCOOAB3IYETCA [JIA COBCpLICHHHA TIOVIE3HOH
paﬁorm. Bb[H}fCK H TMNpOoAYBKA LHIHEApRE ABJAAIOTCH BCTIOMOTATE&NbHEIMH
nponeccaMy, NpH >TOM HA Mexannyeckuil NpHBOJ KOMIOpECccopa 3aTpaunRBacTCH
or 3 o 3% MOwHOCTH ABuraTens (y Ausefedl 0e3 HaIRyRa).

Tnaea 3
FIOPIIHEBAS TPYNNIA

3.1. KOHCTPYKTUBHLIE $OPMB! MOPLIHEW

TNopuHesas rpynma COCTOHT H3 NOPLIHS LeJBHOTC HJIH COCTABHOIO
(rosI0BKH W HanpaBaswlieH), NOPIGHEBHX KoJel (YIMIOTHHTEIbHBIX H Macjo-
CBEMHBIX), IOPIIHEBOrO MANBLA (¥ TPOHKOBHIX HH3esel), yerpoficTBa Aas oXaa-
AJeHUA TOJMOBKH M INTOKA nopmika (y KpeHukKondHaIX Ausenel).
Yenopus paboTel NOPILHSA TsKeJble, TAK KAK OH 10JBEPFaeTCs BO3ALACTBHIO
K2K MEXaHHYECKHX BHATpy30K OT HaB/JeHys PA30B M CHJI HHEDIHH, TAK ¥ TePMH-
YUECKHX HATrPy30K BCJIeACTBHe Heo0XOZHMOCTH OTBOJAA TEIVIOTHL OT TOJOBKH
TIOpWHSA B OXJAAXKAZILYI0 cpedy. B Hanlogee TAXENLX YCAOBHAX PadoTaloT

FOPIIHH BHICOKOOGOPOTHBIX H BLICOKODODPCHPOBAHHLIX {10 HAJAYBY CYAOBHIX
Auzene.
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[lepeyncauM OCHOBHLHE TpeQOBaHHA, NPEAbABAAEMEIE K KOHCTPYKIHH
TIOPHIHA:

—- HAJEKHOE YIVIOTHeHHE UWIHEAPA OT HPOMYCKA Ta30B;

— o(peKTHBEEIA OTBOAl TENJOTH OT [OJOBKH MOPIIHS;

— BBICOKaA H3HOCOCTOMKOCTL HaNpaBAAICIIEN MOBEPXHOCTH MOPHHA H
TIOPLUIHEBLIX KOJEL

—- BHIGOP HAJeKAIAX MATEPHAJOB WIS TOAOBKH H HaupaBasiouted,
FapaHTHPYIOIHX HAJeKHYI0 H AAUTENbHYK padoTy NOPLUHS;
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Pue, 3.1, HenbnoauToll uyryHueifi NOPIEH: TPOH. Puc. 3.2, Tlopweny COD tHn
KOBOTO JIH3eAS. : VV 40/54 ¢ OTBEMHGH TOJAOBKOK,

— obecreyeHHe HAACKHOH CMa3KH Eanpasidiouledf, TOpPUIHEBBHIX KoJel
B maldnia;

— MAKCHMAJIBHO BOSMOMKHEIN CPOK CiyxKOnl 10 nepaon nepeGopKu nopiike-
BOR TPYILL.

Mo KOHCTPYKTHBHOMY BEHROJHEHHW PA3ABYAKT
NopiuHK CYAOBLIX AU3ENEH MPOHKO80S0 W KpelyKondroeo THNOB, 1lopliHn
TPOHKOBLIX Au3eneil H3roTOBAAIT AHGO USNbHOABTHIMH {(pHc. 3.1) u3 uyryuHa
WAH AJIOMHHHEBEIX CHJNABOB, JIHG0 C OTBEMHOH OTHeNnHOH TIOJIOBKOH
(puc. 3.2). IpermymecTna noclegHefl KOHCTPYKLHH 3aKJA10YA10TCA B TOM, YTO
MOJKHO H3TOTOBAATH TOJIOBKY H3 >HAPONPOYHLIX MATEPHANOB [MOBBILEHHOH
IPOYHOCTH, a TaKzKe NPH HeOOXOAUMOCTH 3aMeRSTh TOJOBKY B IEPHOL 3KCITY-
araunry sanacuoil. HezocTaTkoM TpOHKOBHIX IH3eyel AB/IAETCS Mepefaya
HOPMAALHOR CHJILI NOPIUHEM HA CTEHKY BTYJKH LUKHJIHHADZ, 4TO BBEISLIBAET pPOCT
paboTH TPEHUsA, a CNEKOBATENbLHO, TOBBLIUCHHH W3HOC NOPLWIHA M BTYIKH
(N0 cpaBHeHHI0 ¢ KpeHLKON(HLIMH XU3€IIMI).

[Topumsy KpeHUKONgHLX Axsenel, npHMeHseMbie B OCHOBHOM TOJAbKO
nas MOJ, B oTantie 0T TPOHKOBLIX MOJHOCTLI) PasTPYIKEHE! OT HOPMALLHOIO
AaBJEHHKS HA BTYJKY UHJAHHADPA, UTO AaeT BO3MOKHOCTh 3HAYHTENBHO YBEJH-
UHTh AHAMETPATbHBIR 3a30D MEKAY HOPIIHEM U BTYJAKOH H yCTPaHHWTL YCHJEH-
HH{l H3HOC WM 3aeflaHde TOPIUHS (P NEeperpeBe HIH IepeKocax NopiuHs).
OCHOBHHIM HeEOCTATKOM KpeHuKonduelx [H3enell ABAAETCH YCMOWHEHRE KOH-
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CTPYKIHH, & T2KXe YBEJAHYCHHE BLICOTHI AM3&JIT H ero MacCchl BCAENCTBHE
' HeoOXOIHMOCTH BBEIeHHS KpeAUKONgHOTO MeXaHH3Ma.

B saBucHmocTd OT UMJIHHAPOBOH MOUIHOCTH, TAKTHOCTH H CTENEHH c]30p~
CHPOGBaHKR MOPILIEH BBINOAHHAIGT Hes OXNAKIACHHA H ¢ ONJIaxXKJeHHeM. Oxaax-
Jarolled Cperoit B TPOHKOBHIX JH3NAX CAYMHT TOABKO MACH0, a B Kpeluromnd-
HBEIX — MACAO0 H NpeCcHasg BoOjA.

Konerpykuuu rofosox nopiHefl BecbMa passoo6pasHb M 3aBHCAT OT THMA
Ax3edAn H CHCTEMbl CMECe0o0pascBaHHA. ¥ CyHoBmX xByXTakTHeix MOI upH-
MEHAIOT, KaK MpaBH/0, 06beMHOe cMeceolpasoBaHue B HepasieeHHbe KaMepht
Cropanus.

Juuima nopiuHeil MNOABEPrajOTCH BEICOKHM
MEX4HHUECKHM H TeIIOBEIM HAaIpy3Kam; TeM-
mepaTypa HarpeBa JHHL, YYTYHHBIX [OPIL-
Helt nocruraer 450° C, a nmoprmmefl 43 amoMH-
gHeBHIX cnaasos 350° C.

Ha rorogre nopuiHg pasMeliaT KAHABKH
A1 TIOPINHERHIX KOJeW, a TaxxKe ycTpolicTea
A5 OXJAXAEHHA JHHIIA H KOJel; YHCIO yIioT-
HHTENBHEX KOJ&l COCTABAET GOLIYHO oT 3 g0 7
B 33BHCHMOCTH OT OLICTPOXOAHOCTH [NH3eHS.
KonpyecTBo Kosell He3KAUUTEALHO BAWSET Ha
KauecTeo rasoynnotHerus. Hanpuumep, y BOI
faarofaps TOBHIMIEHEOMY YILIOTHfOIIEMY Jef-
CTBHIO KOJell rasoymJMoTHEHHE MOIKHO ofecme-
49HUTL BCLO JABYMHA KOJbIAMH; Ha MpPaKTHKe |
NpHEMeHsT 3—4 Koabua aa BOO n 5—7nas
MOJ. DBoapuiee KoJAuYecTBO Kondell HeoOXo-
IUMO IJS COXPAHEHUSA FePMEeTHUHOCTH YILIOT-
HeHHs B CAyYae DPHIOPaHUS OFHOTO MIH JIBYX
KOJ€ell, a TaKe JJId Jy4llerc TelllooTBONA OT
TOJOBKH B BOAY, OXJAMAAOHIYIO BTYAKY.

Bepxhee nopiuinesoe KoJbLO, pafoTaloiee B Puc. 3.3. 3amptuple Mep 233
Haubosee TAMEJBIX VCJIOBHAX, IKEJATeqbHO  BEDPNHHX TOPWHEBRIX Koleu:a —
VI4IaTh OT NANIA NOPITHS HA DPACCTOSHMe TeIWOBON  Oapken: & — ofoitva

A - H3 HHPE3HCTA.
€~ (0,15+0,30) D B 20He BepxHEIC YDOBHA
oXJaxkJAaeMol uacTh BTYJAKH. Jlas npepoxpa-
HERHA BepXHEro KOjhla OT TWeperpena MHOTEZ HAJ HHM DachoJiaraioT
KPYTOBYX KaHaeky (puc. 3.3, @), CAVIKAWYI0 TeNAOBLIM GapbepoM.

Bo n36exanne Gecrpofi paspaboTKH KaHaBKH [0 BEICOTE B [OJCBKY HOPILHS
H3 ATIGMEHUEBBIX CIIIABOB HHOTHA 34JHEAIOT 0CoOYI0 060fiMYy JHJia BepXHEro
Koabia {prc. 3.3, 6}, HSTOTCBAEHHYIO H3 AYCTEEHTHOTO YYIYHA (HARPHMED,
HHpesucTa ¢ GoaplMM cofiepxanneM Ni, ofaagaoniero NOBHEHHOH NpoY-
HOCTLIO MPH BHICOKOA TeMmepaType).

Y UeNBHOAHTHIX MOPUWIHeH TPOHKOBHIX JAM3eqell ToJNOBKa NOWIe RIUKHETO
KOJILIA TEPEeXOOUT HENOCPEACTBEHHO B HANPABISIOMYID (TPOHKOBYIO UYacTh)
MopHIHA, B KOTOPOod npH oObuHOH KOHCTPYKLUHH Pa3MemaoT ABa THe3xa Aas
nopmyesoro naaoiia. Jauua wanpasasiomed nopirHa [, 3aBUCHT OT THIA
IH3esn; yeM OBICTPOXOAHEE AM3eiab, TeM KOpoue Hanpasiasplias # GoJbuie
VAeJbHOE IaBAeHNe Ha CTeHKY (4o 6—8 xrc/cm®). Ha puc. 3.4 nokasag nopinesb
U3 agioMEHAEBOTO cnaasa Jerkoro BO/ tana M-601, padaa vanpasafioed
KOTOpOro cocTaBafetT okono 45% jAmamerpa noplund.

Bo usfexkanue oBalH3an{y HOPIIEA NPH HArPEBe HANPABAAMAas NOPIIHS
Ao/KHA OBITh 1O BO3MOMKHOCTH JIETKOA H BMecTe ¢ TeM Jkectkoll. Hopmanbran
anvua nanpasasiomei nopmueit COO I, = (1,6 +1,5) I; nauGoasiwes BRHHH,
ROCTHT&HOT H&HpaBﬂﬂEOH_[HE‘ nopmﬂeﬁ ,H,B}’XT&KTHHX TpOHKOBbIX COI ¢ KOH-
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TYPHOH TPOAYBKOR (B CBA3H C HEOOXOAHMOCTLIO HEPEKPLIBATE OKHA NPH BepX-
AeM TOAOXKEHHH HOpilHd). :

KanaBku A1s maciaocbeMHBIX Kodeil ¥ CO/l pasMemaioT CIeAviowHM obpa-
30M: OAHY MOA NMOCHEAHUM YIVIOTHHTENbEBIM KOJBLOM H OAHY HJH B€ B HHXKHKEH
yacTH Hanpapagiomef; y BOJ ¢ yKopouennoli Hanpapasiomed orpaHdqnBa-
I0TC BCErD OfHON KAHABKOH HEMOCPeACTBEHHO MO, NMOPINHEBHM IaAbLUEM.

Jna  ycxopenua npupaCeoTKH Haopa-

BAAIOWEH UYTYHHOrO TIOPIIHA pEKOMEH-
AYeTCHd MNOKPHIBATDH €€ TOHKHM CI0eM 0/10Ba
(8 == 0,00 M.
B coBpeMeHHBIX KOHCTPYKLUHMAX MOPHI- ==
Hefi NpUMEHSIOT B OCHOBHOM TAK Hash- |
BaeMBle naasaiouiue  naabypl, HehUKCHPO- P>
i
2 \ 22
. - i - -+
7
7 ri \ 77,
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S 7= = : e —
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Pac, 3.4, TlopuweHp H3 aNOMHHHEBOTO CHJABA Puc. 3.5, Tlopwens COJ] runa 4070
Jerkore BOJ vuna M-601 (UH 18/20). €0 BcTaBKol i KpennmeHHs nopu-

HeBOI'G naJgaela.

BAHHBIE B ONOPHBIX THEZJAX H WMEIOMME BOSMONKHOCTL CBOSONHO NPOBO-
pauHBaTLCA BOKPYT CBOEH oCH; NPOJAOJLHOE paclidpeHHe Naiblla Of PaHH-
yiBaeTcd JHOO 3araylIKaMH, Ju6o oco0bMH  TNPYXKHHHBIMH — KOJIBIIAMH.
OfHofi 43 pAauMOHAABHBLIX KOHCTPYKUMH SIBASETCH KpeIJeHHe Majsla B
0COBOM UMIMHAPHIECKOM RPOCTABKE, YCTAHOBJEHHOM B IOPIHHE W NPUKpPEn-
JEHHOM K ToJ10BKe. B 2TOM ciyJae TPOHKOBas 4acTh NOPLIHA HE NPOpesaeTcs
OTBEPCTUAMH AJA THE3A H NPH HarpesBe paBHOMepHO Aedopmupyetes. [Mpume-
POM Taxoil KOHCTPYKUHH fBjAfeTcsa noplueHb ausens 4071 (pue. 3.5}, ¥ koro-
POTO BCTABKA KPEHUTCH K I'OJIOBKE YAAHHEHHBIMM WIWIbKAMH (A1 yBeaAuye-
HHS KX NOLATJIHBOCTH).

8.2. CNOCOBLl OXNAXAEHHSA HOPIIHEH

OT1BOJ TeNNOTH OT TopAYell IOJACBKH NIPOLIE BCETO OCYHIECTBJASETCA
¥ HeOXJI2KaeMbIX NOpLIHEH — 4epe3 NOPLIHeBHE K0JAblA B BOAY, OXNAKIAI0-
Y0 BTYJKY; 3TOT CNOCO0 MOXKHO HCIONb30BATh TONBKC B TPOHKOBHIX JH3EMAX
¢ OTHOCHTEBHO He(O0IbIMOH HANHHAPOBON MOIHOCTIO Ny, HANMPHMED ¥ YeThl-
PeXTaKTHBIX AH3e/efl c UYTYHHLIMH ROPUIHAME NpH N, =< 120 01, ¢. u vy aByx-
TaKTHHIX NpH N, = 60 7. ¢. (YC/I0BHO HPHEATO, HTO TEIAOBAas HArpysKa
AopuIHA ABVXTAKTHHRIX JH3enell BABoe GOJbIIe, YeM UeTHIpeXTakTHEX). Ilu-
JAHHAPOBYIO MOIMHOCTE N, MIOPIIHER M3 AMIOCMHHHEBBIX CILI2BOB MOKHO YBEJH-
upTE NpHMePHO Ao 250 A, ¢. B HeTHIPEXTAKTHBIX 4 Ho 125 5. €. B ABYXTAKTHBIX
AM3eANX (NPH OTCYTCTBHM OXJIAKACHUA).
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TTo ONBITEBIM JAHHLIM, KOJKYECTBO TENJOTH, OTBOANMOH OT HeoXAamkAae-
MOTO MOPINHA B OXJ14/A0IVI0 BOAY uepe3 NOPIIHEBLie KOAbLA U HAMPaBJsio-
YO, COCTaBAsAeT cooTBeTcTBeHHO 60—75 n 25—40%. -

JIns paBHOMEPHOTC DacHPeNeNeHHs TeNJOBOro TCTOKa IleaecoodpasHo
YBEAMUHBATDH TOMMHEHY IHAMA [f0 § =~ (0,12+0,14) D], a Tak:Ke nepexolHsix
ceyegdi OT UEHTPA AHHILA K OOKOBHIM CTEHKaM '
TOJOBKH, HaNplMep 3a cdeT BHSopa GoJBLIETO
pagnyca zaxpyraenus. Ilpu ykasanwom cmocofe
OTBOIA TeIJIOTH HeoOXoAuMO AOOHBATRCH, YTOOH
TeMINEparTypa KaHaBKH NePBOro  IOPLIHEROTro
Kosblla He npeBbimiana 200—220° C, a temmepa-
 Typa ZHHIIAZ He OBla BBILIEC VKA3AHHBIX paHee'
npeze.IoB.

QcHoBHOR HEHOCTATOE DaCCMOTPEHHOTO CHO-
coba O0TBOAA TENJOTH — BO3IPACTAHHE  MACCHI
TOPIIHS, A& CASSOBATEIBHO, H CHJA  HHEDIHH
TIOpIIHEROH TPYHDLL _

Hautoaee >0@exTHBHEIM CPENCTBOM CHHIKe-
HHS TeMOepaTyphl TOJOBOK TOPILHENH, KaK H3-
BECTHO, IBAAETCH BHYTPEHHEE OXJAMAESHHE rofo-
BOX Heé TOJIBKO npH GOMBIIKX, HO H NPH OTHOCH- -
TeJAbHO MAJbiX JAHAMETPAX UWJAHHADA (D = giﬁ;leifr‘oOﬁggﬁﬁ?”ﬁ;ﬁﬁ;
<< 200 MM) B CBASH €O 3HAUHTEJLHON (JOPCHPOB-  nocpeacTBOM SmMeeBHKa,3aan-
kofi BO/ no nagayey. JoAs TenmoTsl, OTBOAE- TOrO B IOJOBKY.

MOH OT I'OOBKH TOPINES B OXJaXKAAWMLYD cpeny, :
COCTABAART NPH MAcAAHOM OXAaxAenHH oT 4 go 10% o mpu Bogsnom ot 10
p0 5% (B 3aBHCHMOCTH OT CHCTEMBI OXJaXKICHASR).

ILas tpouxoesix MO u COJi npHMEHSIOT CeAVIONIFE OCHOBHEIE CIOCO6H
OXAaKIeHHs TOJOBOK MacaoM: 1) pasGpriaruBanpeM Macia, MOZBOIUMOTO

AN AN

a) 5)
T .

NI N \l‘\_q -\{‘;r

AH 7
7707 5
% ]
;/ I
Puc. 3.7. Tlopuerr gopcrpoannore BOI dHpME
_,_d_, Maiifax ¢ oxmamJeRMeM: g — UMPKY.IALIKOHHBIM;

6 — BIbANTHEABMEN,

yepes IIATYH K BHYTPeHHeH MNOJIOCTH FONOBKH; 2) NMPKYyAfuBeld Macaa {(eM.
prc. 3.0) C NOBBILIERHOH CKOPOCTBIO MEKAY BHYTPEHHEH MOJOCTBIO AHUINA
B BLITECHATEAMH (NPH OTHEMHOH TONOBKe) JMOO YEPe3 3MEEBHK, 3aJHTHI
B TeJO FONIGBKH {puc. 3.6); 3) B3GanthiBaHHEM MAC/a, NOCTYNAONIETO B OTHO-

2* 14



CHTeJILHO GOJBIIYI0 ROJOCTE OXAAMKICHHA MEMHAY JHHINEM OTBHEMHON FOJOBKH
H KOPUycOM Hanpaegdmomen {(cm. puc. 3.2).

lloaBoa oxsamzpamUero Macia K POJIOBKE OCYHIECTBJSETCH JU60 uepes
I:ATYH, JHO0 MOCPENCTBOM TeNIeCKONMHWYECKOrD YCTpoilcTBa.

Ha puc. 3.7 noxasanb ABe KOHCTPYKLHH NMOpIHe# opcuposannoro BOJ
‘¢pupMet Mafifax: ycrapenas (puc. 3.7, @) — ¢ TeNECKONMAYECKHM YCTPOHCTBOM
H DYPKYJANHOHHBIM oxmdaxaenueM (D = 185 MM n N, = 250 x. c. npx
n = 2000 o6/mMun u p, = 11,7 xrc/em?) u Hosada (puc. 3.7, 6) — c oxnaxje-
HieM B30anTthiBaukeM macia (p, = 17,2 re/cm®).

3.3. OCOBEHHOCTH KOHCTPYKLHKHU NOPIBHEH
KPYRHbIX JBYXTAKTHBIX KPEHUKOMOHBIX MOR

Llununaposas momuaocte N, MOJ B nacroaniee BpeMs JGOCTHFAeT
1500—5000 a1. ¢. npu D = 500+1060 mM, n = 140+100 of/mus n p, =
= 10+12 xrefem® p

Ilas oflecneuenun NOJHOH HAZEXKHOCTH PaloTH NOPIIHEBOH I'PYRIH B 3THX
TAXKEJBIX YCJIOBHAX KOHCTPYKUHIO H CHOCOCH OXJIAXKACHUS ROPLIHEH HPHILIOCH
2 7 KOPEHHEBEIM 00pa3oM IepecMo-
_ TPETh ¥  MOREPHHSHPOBATH.
& ! OcHoBHOE BHMMAaHHE TIPH 3TOM
M0 ; 6b10 OGDALIEH0 HA CHHZKE-
: : Hiil HUE TEMIIEPATYPHOTO YPOBHS
JHUIOA TIODPINHA, A Takxe
_ ; ! KOJBUEBOTO [0sica TOJIOBKH,
! \ ! | \ B KOTOPOM PacroJioKeH !l MOPLI-
; : HEBBle KOJblia.
| 3 AN Huxke nprBeZeHEl KOHCT-
- PYKIHMH NOpPIIHEH MOMIHBIX 3a-
pyGexunx MOJ. Ha pue. 3.8
JIaHC COMOCTAB/IEHHE JBYX KOR-
p CTPYKIHIt TopmEeH znseied
LAY tupmsl Dypmelictep u Bafnr:
‘ tunos K98FF  (Homaa) #
84VT2BF-180  (ycrapeaas).
l [ B HOBOl KOHCTPYKUIHH THpefy-
; N ; CMOTPEHEl KOJbLeBoft IpocTa-
_J I Nz BoK ! AJa NoJKpenieHHsA
AHYILA (C AUAMETPOM, PaBHBIM

ﬁ;{gééb&ﬂ %%iaﬂpyomﬂﬂ HO&I‘L{Heﬁ MOE ¢upuet Byp-  npumepno 0,75D), momyckawo-
H, XNaAMTACMEE MaCthOM: o — TUNAa i -
K98F¥ (nopan); 6—runa S84VT2BF-180 (ycrapenas). IHi! COXPAHEHHE TOH IKe 1Ol
MUHN JHELIIA TpH  YBeJHUE-

EHH JUaMeTpa IUAHHApA HIH

AaBjeHHd CTOpaHHg, M KPEmJaeHHe TOJIOSKH K INTOKY ¢ HOMOIILI YYTYHHOLO
HANPABAAIOWEro N0sica 2 H NPYKUHHOIO 3aTBOPA; MACHO NOIAeTCS IO IUTOKY
H TIOCTYMAeT Yepes TanFeHlHaMbHO HANPaBIeHHBIe Conia 4, OXAaKT4eT NopH-
HEBBHIE KOJIblla, YEpes BEPXHIOW 9acTh [POCTABKA MOCTYIAET B NPOCTPAHCTBO
IIOK, JIHHINEM (OTDAHHUEHHO® BHITECHHTENEM 5) M CJMBAETCA 0O LEHTPAJBHOM
Tpy0e;, BepXHAS H HHXKHAR [OBEDXHOCTH KAHABOK KOJEH XPOMMPOBaHHL;
TeMIiepatypa KadaBKH MEPBOTO (BepxHerc) Kosbua He npessimaer 105° C, uto
ofecrieuuBaetT ONTHMAJbHBIE YCI0BUA PAGOTHE KOJel B OTVIHYHE OT DpeRHeH
KOHCTPYKHUH. KpoMe TOro, KpHbiilixa BBUIOJHEHZ TIONYKOJANAYHOH, a wraHely
BTYJKH uMeeT KPYroBOH KaHan AJA OXJaXIeHHA H cTanbuoll Gamjax 3,
NpeOXPAHAIONIHYE BTYJAKY OT NOABNeHHS B Heil TpemuH (NIPH meperpese).
B HOBuix MopudnKamuax ausenedt ¢pupMesl 3yabuep tuna RND mas oxaax-
AenHA TOMOBKH MNOPIIHA HCMOJAB3YIOT BMeCTO Macaa (prc. 3.9, @) npecnywo
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BORY {pHc. 3.9, 6). B cBsizH ¢ KOHTYPHOMH cUCTEMOH MPOAYBKH NOPIIEHb COCTOUT
H3 TCGJCBKR H AJAHHHOH HanpaB/siowielt, HAsHAaYeHHe KOTOPOH NepPeKpHEBAaTh
OKHa NpH BepxXHEM MOJOXeHHH nopwHa. Oxna)gaomas DpecHas BoAa MOA-
BOOUTCA H OTBORMTCA IO MOJHOCTBIO OTHENIEHHOMY OT KAPTEpa YCTPOHCTBY,
NPeJIOTBPAILAIONIEMY TNONaZaHHe BOAB B MaciAfHY® cHcreMy. l[lopiunesas
TOJNIOBKA OTJHBAETCA M3 HepaKaseiollelt MOMHOASHOROH CTaJiH; AHKIIE HOPIOHS
NOATIHPaeTCa pefpaMu, YTO JAeT BO3MOMKHOCTbh YTOHHTE €ro npuMepHo 1o 0,07D

ay 3

!

a)

|
1

i LD

Puc. 3.9, Komerpyxuuu nopmseli MO dupys 3yas-  Pure. 3.10. KoAcTpyknua oxjaxzae-
Hep: @ — OXRAMIAEMOTO MACAM; § — OXAAAZAeMOTO  MBX Machom nopmkell MOJ rtuma
BOJOR, . 10605 fupmer G.M.T.: @ — ycrape-

Jas; 6 — noBaf.

5

{In8 CHMMEHHS TEPMMUECKHX Ramps:Keunii). [1pu soBolt cucTeMe oXRamIeRuA
FOJIOBKK K [OBLULEHHOM Hamiyse (p, = 10+ 12 wre/cm®) naubonnnias TeMie-
parypa Ha nepudephy AHAWA He npespimaer 460 p 100°C coorBeTcTBEHHO
C OTHeBOH M oxJaxnaeMol CTOPOH, :

Hopas xoHerpykuus nopwua {puc. 3.10, 6) auseneit gupmpt G. M. T.,
HMEIOLIErC LHPKYAANHOHHOE MAC/sHOE OXJaXJeHHe, OT/HYaeTcs OT cTapof
A{puc. 3.10, @) yToHeHHeM AHHINA H KDe{IJACHUEM €To BMECTe C NPOCTaBKOM I,
TICAKPENSIOMAM NHHILE H ABJAOLLEMCS BMECTE C TEM BEITECHUTENEM, K DJiaHIY
TOXa YAJHHeHHHMH GoaTamu 2 (I =~ 0,85D) ¢ yBeauueHHOH NOAATAHBOCTBIO.
Kanane A48 HHTeHCHQHKaIHH MACAAHOTO OXMNAXKACHHA B 20HE MOPUIHEBHIX
KoJAel, HMEIOT BHHTCOODPa3HYK (OpPMYy, a NOR AHHIIEM — cnEpaapHyo. Ha-
yBoaplias TeMmmepatypa NpH p, == 10 Krc/cM? Ha OTHeBOH CTOPOHE REHINA
ne mpebbiuaer 45G° C, a B 30He KaHABKY MEPBOTC KOJBIA COCTABMSIET NPH-
.sepro 175° C.
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3.4, MOPUWHEBBE KOJbHA
[TopiuneBse KOAbLA NOAPA3NCAAIOTCA HA YUACTHHTEABHE (KOM-
MPECCHOHHLIE) H MacJOChEMHELE.

VIAOTHHUTENbHBEIE KOJBNA CJAYRAT R TIPeIOTBPalleHHs NPOHMKHOBCHHS
(MpopeiBa) rasop d3 UHAHHADA B KapTep ZMsels M OTBOAA YACTH TENJIOTH OT
FOJIOBKH NOPIIHS B OXJAXKAAICMIYIO BTYJIKY BOZY (Y HEOXMAXKIAEMbIX Iusefeir}.

MacTOChEMHBIE KGABIA NPeACXPAaHSIOT KaMepy CropaHHsa OT ToNaganud
B Hee UaNHUKOB Macna, cOpackBas WX B MOJOCTE KapTepa.

VIAOTHHTENBHEE KOJbUA PaboTaloT B TAMKENHX YCNOBHAX, OCOGEHHO
mepsoe (Bepxuee) konplo. CoBepluas BMECTE ¢ MOPUIHEM BOZBPATHO-NOCTY-
naTeqbHOe JABHIKEHME, KOJblld CHJBLHO HArpeBaioTes OT CTEHOK TOJOBKW,
a TakiKe BCJeACTBHE TPEHHs CO BTYJKOA K COMPHKOCHOBEHHA € FOPAYHMH

razamu. B ¢Bsizu ¢ BBICOKOH Temrie-
0% 20 7049 50 607080 90 Wip, % patypoli mepBOTO KOJbUA TPYAHO
Q 2 )( ofiecneuATs HaAJLKAMYI0 CMasKy
o KOAbHA, UTO NMPHBOAUT K MOBRILEH-

2 HOMY M3HOCY.
S o= b YnaoTHsomwee AeficTBHe KOJeLL
12 . JAocTHraeTcy OGaaropaps MPHXATAR
5 o = HX K 3epKaly UHJHHApa H Jgabu-
. DHHTHOMY ZeficTBHI0. IIpHKaTHE KO-
Jer Ko BTYJKE TPOHCXOAHT BCJEH-

) -

/f\/'/_Z'///J’

e s e

&7
N
&

N-u"

o CTBHE COGCTBEHHOR YNPYTLOCTH KO-

(/ﬁ. p‘: J€ll ¥ NaBNEHUSA Ta30B, NPORHUKAI0-

WSS~ HUX Uepe3 3430Phl B 3aKOJIEYHBIE
NOJOCTH K&HaBOK.

Pre. 3.11, Cxema ynAOTHHTEIBHOrO KEHCTBHA JlabupuutHoe HeficTBHE KOJel]

NOPUINEBLIX KOl ofecneynBaeTcd [NYTEM INEPETEKa-

HHR TA30B Uepes 8as0Psl Haj KOAb-
[AMH ¥ 3aKOJIeUHBIE TOJOCTH TOPMIHEBhIX kKosen. M3 cxeMmpi YNAOTHHTE/b-
goro gpeficteua XoJer (puc. 3.11)  BHAHO, uTO HaHGo/AbINEE IABACHHES HA
CTEHKY, [IPHMEDHO DaBHO® JAABJeHHI0 B LHIHHEDE p,, HaOMOAETCA Y nep-
BONO KoJibia. 1lo Mepe pacliHpeHHs rasa K NEPEeTeKaHHs ero B NMOCIeAYIo-
l(He 3aKO0JeYHDIE TIOMOCTH JaBieHHe T'a3d MOHUKAETCa O HABJEHHS OKPY-
wawoniefi cpefbl. OCHOBHEIME YCAOBHAMH MJIA COXPaHEHHA YIVIOTHAIOLIETO
. IEeMCTBUS KOJeH #BJAKTCS [PABUJBHOE COTPAXKEeHNHE Koaell N0 HapYMKHON HX
NOBEPXHOCTH € 38PKANOM LHAREAPA, DTCYTCTBHE MepeKoca Kosell, (BCieAcTBye
neopMALHY TOJOBKH) H HEPABHOMEPHOTC H3HOCA BTYJKHM M KOJEI, 1 np.

KauectBO TasoyNJOTHEHHA Mal0 3aBMCHT OT KoJHuecTsa Kosed. Ilpu
HOPMAJIbHOH NpHpatoTKe Kojen rasoynuotHenke ¥ BOJL MoxHO 0fecmeunth
(KaK yyke YKa3hBaOCh) BCEro ABYMA KoabuaMi. Bosbluee KOMHYECTBO KOJCL
HeOOXOAWMO B OCHOBHOM ANA YAYUUIEHHA TENJA0OTBOAA OT TOJOBKH, COXpaHe-
HHH TePMETHYHOCTH B Cnyuae TIPHTOPaHUA BEPXHETO KOJbLa H YMCHBUWCHHS
VTEUKH 3apAfa BO3AYXa NPH 3aNyCcKe Ansend.

TlepBoe TNOPIUHEBOE KOJbUO NOZBEPTaeTcs BOSNEHCTBHIO BLICOKON TeMMe-
paTypHl, OTBOANT HauGo/ibilee KONHUCCTBO TEMAOTH OT IOPLIHA, MPKHXKHMALTCA
K BTYJIKE OKOJIO B, M. T. C JaBJeH}eM p = p,. [laa yayuwenus yeiopui pado-
TE! TEPBOTC KOMLLLE TPUMEHAIOT TOPUCTOE XPOMUPOBaHHE (ABYX BEPXHHX
Koden), YMEHbIUAKT 32K0JACYHOE TPOCTPAHCTEQ, CHUIKAIOT TeMNepaTrypy
Kapaepku ao 200—220° C, HenoaL3YIOT COEUMAABHEIE KOHCTPYKIHH KOJel
(RanpuMep, TpaneueHaaieHyl0) H oco0bié NPHCAIKE K Macny. :

PaboTa Tperus KoJen coctaBnser okodo 40—50% Bceefi paGoTsl Tpenus
Iuseds; 370 Oo6BACKAESTCA TeM, TO 3KCNAyaTauHd ABYX BEPXHHX KOJell HacTo
IPOHCKXOAMT B YCAOBHAX TNMOJAYCYXOTO TPEHHS.

Jlas DpeAcXPaKenHs KOJeW OT 3aTOPaHlifil HX HE C/AeflyeT QUKCHPOBATH
Y NOpIUHel YeTRHPEXTAKTHHIX JH3€JeH; 3TO FO3BOJHT KOABUAM MEPEeMENiaThCA
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B KaHaBKaX. Koabla ZBYXTaKTHBIX Au3enedt 06bldHO 3aKPENAdIOT H3-3a HaAHIHA
OKOH B UHJTHHAPE. ) .

JHas MOJL yeranapaupawotT oT | 10 3 MaNIoCheMHBIX KOME]l B KOHIE Hampa-
Basoed nopunsd; y BO gacto orpaHHIHBAOTCA OIHHM KOJBIOM, PACIONO-
JKCHHBIM Hall TOPIIHEBRIM TaJBIEM.

HManuwky macna Ha 3epRaje UHARHIPA, NOAJEKANNE VAanendo, obpa-
3YITCA 3a CueT 3aldpoca UMPKYJRIHOHHOTO MAC/AAa Ha 3epKajo EHIudapa
(TpPOHKOBBIE ZIH3eJH) H HACOCHOTG Hedi-

CTBMf TOpPMHEBHIX Kodew (puc. 3.12), | 4) %) .
COCTOAIEIO B TepeKayKe Macfa Bee]-
CTBHE OPHKATHA YIJIOTHUTEIbHHX KOJAEH i _
nofepeMeHHo X BepxHefi H  HKXKHell ]
CTeHKaM KaHaBkH. s sbdexTHBHOTO ‘ ” 1
yIaJeHds Macla C 3epKaja LHJIHHAPA

Koania Tpebyerca cHalXaTh peXymief
KPOMKO#, NJNOTHCO TNPUJerawmed K -
JUEApPY. a8 yaaneHus Macqa, CKamiu-
BAOMIErocAd NOA KOJabLaMH, HeCOXOHHMO Oxong - - Oxone Grono
NPeRYCMOTPETh GalIMaRy (Mpopesu) wam oMM~ HAMM. b.m.m.
CBEPJCHUH B CaMHUX KOJBLAX, a Takwxe Puc. 3.12. Cxemu macocsoro zsfieTens
pafuasbHEe OTBEPCTHH B CTeHKe Hampa- NMOPUIHEBHX Konel (a—s). *
BAGIOIIEH NOPHIHA.

KoHCTPYKIHH NOPUWIHEBLIX KOMCH BeCkMa PasHooOpasHEll ¢ NPAMOYIoJb-
HEIM CHMMETPHYHEIM ONEPEUHEIM CeueHHeM, C KOHYCHBIM TEPENHHM CPEe3oM
nmog yraoMm 1—2° (prc. 3.13, a, 6), kAHHOOGpAsHbe, HAH TpanenueBUAHAIE
{puc. 3.13, 3), cKpyuUHBaWIHeCH ¢ HECHMMETPHYHEM ceuenued (puc. 3.13, 6, &),
npuobperaoiiue pH patore kouycuyio dopmy (pre. 3.13, 4, €), u, HagoHen,
C YMEHDBUIEHHOH BLICOTOH XOABUA CO CTOPOHLI BTVAKU (puc. 3.13, ). .

a). 5) 8 -9

0,5-6,0°

NEE NEENEEE\ N

W
N\

7

.

Z, Z,

) e) ) 3)

7 A Nk 7
v A ’

Pue, 3,13, KoHCTpYKUHE YILIOTHHTRJAbHLX KOJell.

Jas aydmei npupaboTKU KoJel HCob3YIOT HHOrJZ TIOACKH, B KOTOpHE
BBaJbHOBHIBAIOT JEHTH H3 aHTHOPHKUUOHHBIX CIVIABOR, HEOOABLINE O0TYIKEH-
HEIE€ KAHABKH H TOPHCTOE XPOMHDOBaHHe MEePBRIX ABYX KoJer.

Qopmel 3aMKOB TOPIIESBHX KOJel NpHBeleHsl Ha puc. 3.14. HaubGonee
OpOCTHIMH M TIPOUHBIME ABNANOTCA Npamod paspes (puc. 3.14, @) u xocod
(pHc. 3.14, 6) nox yraom 45°. ¥ MO DpUMEHSIOT TaKIKe 3aMKH - BHAXJECT
{puc. 3.14, 8), UMEIOHIHE HECKOBKO IOBBILIEHR IO YIIOTHAIOILYIO CIOCOGHOCTS,
HO MEHBLIYIC NPOYHOCTD N0 CPABHEHHIO € KOCHIMA. [ YBeAHUeHHA YIIOTHAIO-
mero spdexra AAA BEPXHHX ABYX KOJell BBOAAT HHOTAA COCTABHEE KOABUA
pasaHYHOTO cexeHHA (pHc. 3.13).
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Puc, 3.14, dopmpl 32MKOB NOPMINEBHX KOJeL,

Q(x’\-

Pue. 8.15. KOHCTDYRUWE COCTABHEIX KoJel.

Puec. 3.16. Ilpotusonsnoc-
HBIE KOJBHE: & — NPHXBA-
yeHHbIe K ToJioBke; A — T-
cbpasHokt dhopMH, YCTauo-
BpIeHHLE B HKaHaBKe,

-~
T
Puc, 3,18, Koserpyruna W8
pacIiBpATeNIl  MacJIoCHeM- .
HOTO  KOJIbUA. -
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Onopybif Nosic KAHABOK NOPIIHEBHX KOJel, CPABHHUTENBHO OHICTPO H3Ha-
wxBaercd. JLaa yBEJIHUYEHHA CPOKa CAYKOH xaHaBok B MO/ nog nopuiHeBuMH
KOJAbLAMH YCTAHABJAHBAKOT TPOTHBOU3HOCHEIE {pHc. 3.16)} H2 uyryHa NOBHILIEH-
HOH TBEPHEOCTH, 4 TAKKE HCNOJNL3YIOT XPOMHPOBAHHE ONOPHOTO 1M0ACE KOJEIL,

PaccMOTPHM KOHCTPYXIHH Mac/oCheMHEX Koden. Jas yIaJeHHS H3AHLI-
KOB Macja € 3epKafia HHIWHAPA XKOAbIA UMEIOT CKOCH Ha TOBEPXHOCTH MpH-
jgeranna (puc. 3.17, a, 6) aubo opxunapusie (puc. 3.17, ¢) HAH HABORHLIE
{puc. 3.17, &) pexyumue KpOMKH. Macno, CKANAHBAIOUIEECA MOA KOMBLUOM,
VAAAAETCA Yepes cBeDJeHHA B caMoM Kosbue (puc. 3.17, 6}, aubo uepes Gam-
MakH (npopesu) nof Koabuom (puc. 3.17, 8, &), JHO, HAKOHEI|, Yepes CBEpJe-
HUA B HanpasJjswwedl noi xoasnoM {puc. 3.17, a, 6).

HAas yayulleHHs TNPHJAEraHHsA KoJell K 3epKany dHIHHEPa HHOTA npu-
MeHSIOT PacIlRpHTEIH, T. €. KPYIOBHIE NDYXHAABI [NIOCKOTCG CEe9eHHs, MpPH-
JKHMAloIIHe KOAbIA U3HYTPH K 3epKaay nuaHeApa (prc. 3.18).

Taaga 4
KOJNMEHYATHIAA BAA M WIATYHHbLIH MEXAHH_SM

4.1. KOJEHUATLIH BAN

KonergaThifi Bal — oOfHa K3 Hakbo/iee OTBETCTBEHHBIX, HANPsKEH-
HBIX H TPYAOEMKHX B HSTOTOBJEHUN Rertanedl nusenell. Ban Bocnpuuumaer
NepHOAHUYECKKE HATPY3KH OT HABJAeHHS Ta3oB, a TAKME CHJI HHEPIHH NOCTY-
TaTeNbEO-ABMXYINHXCA W BPAMAIIIHECA MACC, BLISBIBAIOIIEX 3HAUUTEIbHEIS
3HAKONEPEMEHHHE CKPYUHBAIOIIHE H MarHOaloiiie MOMEHTH. [lepHOAHIecKH
U3MEHSIOMHIACA KPYTAMMHMA MOMEHT [PH ONpeleNieHHBIX YCAOBHAX MOXKET
BBISBATh KPYTHJbHHE H NPOAQABHEIE KoJeGaHHs Baja, 'KOTOPbIE TIPHBORAT
K MOABIEHMI) AOTNONHHTENABHHLIX HANPAKeHHH.

¥YKazauHbIE CHJME, KPOME TOrO, BHIBEIBAKOT TPEHHE H H3HOC LIEEX Baja H
NOLMLIENHHKOB, & TAKXKe VCTANOCTHREe 9BJACHHA B MeCcTax BaHOoabluel KoHileH-
TpauHH HAaNpAXEHHH Bana.

TlepeuncsiiM OCHOBHBIE TpeGOBaHHA, NPeABABASEMEIE K KOHCTPYKLUH
KOJIEHYATHIX BafOB CYAOBRIX JH3eJell B CBSASH CO CAOKHBIMH YCJOBHAMH HX
paGoTHL: )

—— HaZeXHOCTH pafoThl KOJEHYATOrO Bajia B Pas/iMMHBIX 3KCIJYaTalHoH-
HBEX YCHOBHAX;

-— MPOYHOCT, KECTKOCTh M H3HOCOCTOHKOCTD (IeeK);

— BLICOKas TOUHOCTh H3IOTOBJAGHHA, & TaKke olbecnedenHe Tpebyemoi
TBEPAOCTH H WHCTOTHE 06palorTkH iieek;

— HOHHAMHYECKAan VPaBHOBSIIEHHOCTh, OTCYTCTEBYE BHEPALLHH H 30K ONACHEIX
KPYTUJibEBRIX KojeOaHHH Ha paGouefi 4acTOTe BpalleHHSs AUsens.

KoseHuaTeie Baisl H3rOTOBAAT KOBKOH, LITAMIIOBKCH HJIH OTJHBKOMR.
CranbHble BaJIbI KPYIHEX OH3e/iel BHNOJKAIOT CBOOOLHON KOBKOH ¢ MOCAEAYIO-
el BBIPe3koll KoJieH MPH MexanudecKoll ofpadorke. CransHoe JIHTHE TTPHME-
HAIOT A/A MeeK KPYIHEIX COCTABHBIX BaJIOB, & TaKe ANf HeOONBIIHX JMHTHX
BaNoB. B focaennee speMs Ia4 jHzesel cpefiHel H MaI0l MOIIHOCTH [IGAYYHIIH
PaclpocTpaHeHHe YYIyHHLE JIHTHE Balbl.

Vi3 KauecTBeHHOH YIVIEPOZHCTOH CTANH M3TOTOBAAIT BAAHI MOl a COL,
H3 JETHPOBAHKEIX cTadefl — B ocHOBHOM Baiwl dopcrposanseix BOMA. Yame
BCEN0 HCROMB3YIOT KauecTBEHHEIE YIJepofucTsle cranm 35, 40, 45, 50, 35T,
45T, 50I" u ap., a Taxkske JerHPOBaHHBIE KOHCTPYKUKOHEBIE CTafH, HanpHMep
40X, 40XM, 35XM, 18X2H4BA. Bahm, H3roTOBJeHHBE H3 CHEOHAJBHOIO
sopudunupoBantoro yyryna (CU38, CH36, BU45-0, BU45-5, BU40-10,
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BU50-1,5, BUG)-2 u ap.) ¢ wapoBdAHEIM rpadUTOM HMEKT CAelIylolUlke NIpe-
HMYINECTBA: MEHBINYIO CTOHMUCTE H3TOTOB/EHH S ; BO3MOXKHOCTD HCIOAB30BAHUA
CNTHMAJbHEX KOHCTPYKTHBHLIX GopM AR JHTOTO BAJa; NOBHILEHHYIO H3HOCO-
CcTORKOCTL WeeK (Gaarciaps HaJdWyHio B uyryde rpadura); xopomyw obpada-
TEIBAEMOCTb IlleeK NpH TBepHOCTH HB =<

KonenuaTsifi BaJ COCTONT H3 CHEAYIOMMX OTAGMDHBIX 3JeMERTOB: KOJeH,
KOpeHHBIX H IMATYHHBIX WEeK, WeK # coeAnHuTeabHuX durannee. Ha pre. 4.1
NOKAa3aH o6IHK BHE KOJEHUATOrO Baia ABY XTAKTHOTO MOUHOTO CeMHIHUANHIAPO-
esoro MOJ, ¢upab Bypseficrep u Bafin.
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Puc. 4.1. Koqenuatuit pax MO tuna 798FF ¢upmst Bypmeiictep u Bafin,

B saBucHMOCTH OT KO.IMYeCTBAa KOJEH, PA3MEPOB H MACCH BaJ BEHINOJHSAIOT
LeJLELIM HJIH COCTABHLIM (H3 IBYX M (ojee uacTeil).

Konena Bana (KpUBOLUHMOLI), B CROIO OYepelb, HATOTOBAAIT LeAbHBIMU
(puc. 4.2, a), noaycocTapHBMH (pHC. 4.2, 6) W cocTarHBRIMH (pHe, 4.2, ¢}
Y NOAYCOCTABHBIX KOJIEH IUATYHHBIE WeHKH OTKOBBIBAIOT (HJIH OTJHBAIOT)
3A0AHO €O LIEKaMH, B KOTOPBIE 3ANPECCOBBIBAIOT OTEEJBHO H3TOTOBJCHHEIR
KOpeHEHe IelKH; ¥ COCTABHRIX KOJEeH KOPEeHHbe W HIATYHHEE IrefiXy sanpec-
COBLIBAIOT B ileku. [Ipoliecc 3anpeccoBKH NpPOM3BOART HpH <1afoM Rarpepe
week (o 200—250° C) n Hartare okono 1/800—1/1000, uto monHOCTBIO o6ecne-
YHBAET IJIOTHOCTH COEJMHEHHH (83 NOCTAHOBKH LINOHOK HJIH MTHDTOB.

B cynoBbIXx gH2easX KOJNHYECTBO ONOP AA# KOJIeHYATHIX BaJOB, KakK Mpa-
BHJO, HAa €IHHHLY IIpeBblilaeT 9HHCAO KOJEeH, YTO CO3LAeT HaHOOJBLIVID He-
CTKOCTh H TIPOYHOCTHL KOJIEHA.

Pacnonoxenne KoJjeH BHIOMPAKT ¢ YueToM TpeGOBAaHHA FOCTATOYHOH
PABHOMEPHOCTH KPYTAILEr0 MOMEHTAa H FaHGOJee MOAHOIO yPaBHOBEIUHBAHHS
BH3EJIH.

Jas noayverdda paBHOMEPHOTO BPALICHES KCQJAEHYATOTO BaJja BCILINIKH,

HpOHCXOﬂﬂIﬂ,He B paﬁotmx UHAHHAPAaX, AOMNKHE MOBTODATHBCA Hepe3 OIHHA-
720°
KOBERIE ¥IVBI II. K. B, TaK And HeTHIPEXTaKTHBIX AH3eel § = —,

[4
a Aad ABYXTAKTHHX ¢ = —?-'%Q-, rae { — 4uclo UAJTHHAPOB.

OxoHyarenpHBH Bb[60p pacnodoKEH s KONEH BaAa AgaarT Nocle JHHAME-
HeCKOTD pacyera AH3CA.
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OcHoBHBIE DasMephl KOJe€Ha Baja 3aBHCAT OT paiuyca KpuBoumuna R,
PacCTOSHAA MEXKAY OCAMH ABYX CMEXHBLIX UMJAMHADPOB [, M RHAMETPOB MIeeK
{d. ¥ dy). Jlns NOBHILIGHYA KeCTKOCTH KOJAeHa H YMeHbIUeHHS ofmWefd IIHHb
IM3easl paccrogHue [, CTpeMATes JAedaTh MHEHMATBHBIM.

Prc. 4.2, KoHCTPYKTHBHEE CXeMBl KPUECWIHIIOB KOJSHYATHX BANOB! g —
UeJbHEX; § — ROMYCOCTABHEIX; & — COCTABHbLIX.

Koperuble ¥ ATYHHEE IEHKH BAJNZ HMEOT, KAK TPaBuJio, OJUHAKOBHIA
nuamerp. OgHako AAd OGAETYEHHS BHIEMA INATYHA € NOPIIHEM Yepe3 LHAUHAD
(y COIl 1 BOJI) HHorxa yMeHbHIZIOT fHaMeTp mwaTyHHOR mwefiku Ha 10—15%
(110 OTHOMEHMI® K KOPEHHOMH),

Pre. 4.8, KoHeTpyKURH WEK KOMEHUATHX BAJOB.

.

CeepJsreHust B lieHKaX [HenaioT AJs YMEHBIUSHHS MACCHl BAJa, KOHTPOJS
LOOPOKAUECTBEHHOCTH IIOKOBOK, IOABOAA CMas3KH Y YPAaBHOBELUHBAHUA CHA
HHEPUHH Bpamaouxes Mace (y MOM).

B zaBucHMOCTH OT THPDA IM3eTd LHEKH KOJEHA BBINOJIHSIT MPAMOYTOMb-
HhIMH, MHOTOYT OJIBHEINH, 0BJABHEIMH 0 KpYrakiMi (puc. 4.3}, Haubonee npoctofi
ABJAACTCH NpAMOYToAbHAsA (opMa, a HaHGOJNee palUHOHANHHOR B OTHOLICHHH
IIPOYHOCTH H PABHOMEpHOrO pacipefiefeHHdA HARDAXKEHHH U Mace — OBaskHAR
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{B ocobennocty ang BOI). i yMeHbUICHHS MACC HeypABHOBEIICHHHX yacTel
KOJIEHa Y IIeK JeNaioT Cpe3bl H CKOCHl B TeéX MecTax, Il MaTepuasi Baja He
yuacTByeT B nepegaue yeuaufl. lupuua b u TomuuHa A Liek JOJNMKHE COOTBET-
crBoBaTh [lpaBuaaM Mopckoro Perncrpa CCCP. -
[Ipu nepexpriTiy weex (puc. 4.4, a), T. e. IPH MaJEX OTHOWeHHsX d /D
H S/D, KOJEHO CTaHOBHTCS KecTye H TOMMHHY LIeKH A MOKHO YMEHbUINTH
. A0 HHAKHHX PEKOMEHIyeMbIX
§) npegesios. Ilepexoanue raj-
Ty TOJIH MEXAY WelRaMH R 1ie-
2 Kamu (pHc. 4.4, 6) caenyer
BHINOJAHATE t BO3MOIKHO
COJABLIHMH pajdycamMH 3a-
KPYIJIEHHA £, TaK KaR KOH-
LeHTPalHs  HalpsXeHHH
3aBHCHT OT  OTHONICHHS
rld (d — nuamerp meilkn).
 Papuycwl sakpyraenss r ko-
Pue, 4.4. [eperpritHe ueex (o) H nepeXxopukie raid- JeqyaTeiX BaJdqoe MO co-
et (6). cTaBnaoT mpaMepHo or 0,07
i = Kpyrosas; 2 — ¢ MHOTHYTPeRHeM, 10 0,05d, a BO,B. — oT
: 0,07 po 0,084.

TToBepxHOCTD LIEEK BAMOB H NMepeXOIHHX TanTedell Tpefyerca TOIATe/bHO
oTnoNHpoBath. [llexu HeTbHOKOBAHBIX BaJOB ROJKHEL GbITh YHCTO 06paGoOTaHE,

& JATHie IHEKH COCTABHHIX KOJIEH — TIIATEeALHO OUMILEeHH.

il a1 &
1 il
! I
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Pue, 4.5. [Tpumepn KOHCTPYKUNH KOJEH BajsOB coBpemeHHEIX MOJ] Gosbluoll MOMMNOCTH: & —
cOCTEBHOTO; 6, &, & — NOJYCOCTABHBIX.

’

KokeTpyxuun xoleH Balcs coBpeMeHHEx MOJ| Gonbwo#i MoulHOCTH
npuBefeHsl Ha puc. 4.5.

[TpoTuBOBECH Ha KOJEHUATHIX BAJAX IPUMEHAIOTCT ANA 0CeCIeYyeHnsa HHA-
MHYECKOH YpaBHOBEMEHHOCTH CHJ HHeplHH H HX MOMEeHTOB; {0Jiee paBHOMEp-
HOTO pachpefelieHds VIAGJbHHX JaBJACHHH Ha KOPEHHBIX NOALIHIHHKAX;
YPABHOBELIHBAKHA BHYTPEHHHX MOMEHTOB, HaTPYXaOWIUX OCTOB HAH3eAd.
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Jas yMmedbplliedHs Macchl IPCTHBOBECOB LEHTP UX THAKECTH AOJKEH ObTh pac-
MOAOKeH BO3MOMKHO JAJbille OT OCH Bajd,

KoHCTpyKUKH NPOTUBOBECOB BeckbMa pasHoobpasunl (puc. 4.6}, ¥ BO}I
NPOTUBOBECH HHOTAA OTKOBBIBAWOT BMeCTe CO IeKamH (HAH HOPHBAPHBAIOT).
B gusensnx ocTaNbHbIX THIOB IPOTHBOBECH KPENT K IIEKEM ¢ IOMOLIEI0 G0ATOB,
TpHYEM AMA pasrpysKH GONTOB NPHMEHAIT ILNOHKH, pafoTawilHe Ha ¢pes.

MaxoBHK ycTaHaBJAHBawT JHGC Ha ceeguHHTeNbHOM (uianue Bafda, JHGO
Ha yToMINeHHOH 4acTH Bajaa. Macca MaxoBHKa onpepensercs 3afaHHo¥ cTe-
MeHBY HEPaBHOMEPHOCTH  Bpalje-
HHsl 8 KOJIEHYATOTO BaJa (JJIA IVIaB- &)
uux gBuratenedl & a= 1/30-=1/40).
Haufonenuih AauameTp MaXOBHKA
OTPaHHYHBARTCHA PACCTOTHHEM MEKIY
CYHOBEIMH TPOAOJBHEIME (alKaMH
noA PyHEAMEHTHYIO paMy IH3ef.

O6HYHO Yy T[JaBHEIX CYAOBHIX
MOJ] epamawmpecs MaccH camoro
Rusens o0eCeuuBaT Tpedyemyio
cTeneHb HEPABHOMEDHOCTH Bpalle- |

Puc, 4.6, KoHCTPYELEE NPOTHEOBECOB B MX Kpemenufi {(g—d).

HH#, IO3TOMY Ha BAaJTy YCTaHABJAMBAIOT TOJNLKO BaJONCBOPOTHOE yCTPOHCTBO.

Baixospie KOHIB KOJAEHYATOro Bajda HCNOJB3VIOT AJIS COSAHHEHHA ¢ pas-
JAHUHEMH BCIIOMOTATeABHLIMH ycTpolicTBaMH. Ha KoHLe Baja ¢O CTOPOHH OT-
fiopa MOIIHOCTH (KOPMOBas 4YacTh) YCTAHABJHBAIOT BCTPOEHHHIA YOODHHI
NGALMNERK, BaJCNOBOPOTHOE YCTPOHCTBO, MPHBOJL MexaHusMa rasopacrpe-
IeJIeHHsT W Apyrue MexanmsMel. Ha cBoGoagoM ! Konme Bada yCTAHABIHBAKOT
[IeCTEPHH MPEBOAA ArperaToB CHUCTEM CMA3KH H OXJAXMEHHd (eClU OHH Hape-
IeHsT HA JH3eJb), AeMndep KPYTUABHEIX KodebaHuli (ecMH oH Tpefyercs)
H ApyrHe Mexarusmel. Ha HeKOTOPEIX PHIGOTPOMBIC/OBEX CY/AaX CO CBOGOAHOTO
KOHIla Bajla NPOHSBOAHTCA TaK¥XKe YacTHYHBIA 0TG0p MOWHOCTH AJIA NPUBOAA
CIEEHANbHEIX HPOMLICAOBEIX YCTPOHCTE,

Bo n3bemaune yTeUKHM Mac/ia BEIXOX KOJEHUATOTO Baja H3 OCTOBA NH3EAd
TpefyeTcs THIATEAbHO YIVIOTHUTL. Lna s7ofl menu npuMeHSAIOT ocobhblie Maciao-
CheMHbIE KO/IbLA B KOMOMHALHH ¢ NaGHPHHTHEIM HJH CalbHHKOBBIM YILIOTHE-
HHEM, Mac/OCTOHHYIO pe3bOy (HpR Manbx AWaMeTpax Bada) H Apyrue ymjoT-
HAWEE yCeTpoficTsa.

1 TIpoTREBONOMOKHOM (/AaHIY OTGOpa MOWROCTH.
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UpKyJALHOHHYIO CMA3Ky IIeeK KOJEeHYaToro Bajia IPOHSBOXAT MOM
RaBJeHHeM. Maco yaie Bcero NoOABOAUTCS Yepes O0ColHIl WTYLEp K KOALUEBOH
KaHaBKe KOPEHHOrO NMOMIUMNHKKA, OTKYAA MONajaeT Yepes CBep/eHke BO BHY-
TPEHHIOI) MOJOCTh LICHKH.

Ui

A s s . |

Prc. 4,7, CMasKa meek BaJa: @ — KOHCTPYKTHBHOE oopMieHHe; § — cMa3OUHBIe OTBEPCTHS;
g — cemnapaTop.

B waTyHaL# MOAUMNHHK Mac/o NOABOAUTCS Yepe3 cepiedud {puc. 4.7, a)
OCeBHie ¥ pafuanbHhie [, ARaroHadbHpie 2 (B JaTYHEBIX Tpyfax, passafiblo-
BaHHKIX M0 KoHLaM 3}, B mepeeix ABYX cyuasx OTBEPCTHS B ueHKaX AO/MKHEBL
OBIT 3aKPHITH N0 KOHLaM 3ariyUIKaMH, MpeAcTas/soMMy codolt cTaabHbIe

XY

gl

Puc. 4.8. Cxema .cMaskh Konena momHore MOJI ¢upmue Bypueticrep » Baitn,
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HIH CHAYMHEOBbI® (PNAHLL, CTAHYTHE OIRHM GOaTOM 4, AHGO TMyXHe [WTamno-
BAaHHEIE KPBIIKH C KOJABHUEBHIM 3aTBOPOM J.

Ina yMeHbLIGHHS KOHUSHTPAUMH HANPSKEeHHH BHIXOAB pPajHaJbHBIX
cBepJIeHHil Ha paboyyio MOBEPXHOCTh IIEHKH CJANVeT AeNaTh C 3aKpYICHHAMH
{puc. 4.7, 0), 2 CaMO OTBEPCTHE — OTHONHPOBATH.

Hna nperoTepamieNns TONafadHa 3aTpA3HEHHOrC Macja Ha MOBEDXHOCTH
niedixku (BOI) npuMeHgoT Tak HasbiBaeMble cenapaToper (puc. 4.7, 6}, T. €.
OTpe3KH TpyObl, 3aBaJbUOBAHHBIC B CMA30YHOE OTBEpCTHE.

KonerpyxrapHoe oopMIeHHE NOABOAA MHPKYARLH-

OHHOH cMaskH K KoseHy mownoro MOJ ¢upaer Byp- N r‘ﬁf
MeHcrep u Bafin mpusexeno na puc. 4.8. o Th
Has ofecneuens CBOGOAHOTO TENIOBOIC pacilvipe- ad

HHSl HarpeBilerocs Bada OTHOCHTENLHO OCTOBA Tpe-
Oyercs NpeAycMCTDeTh BO3MOXKHOCTB €re OCEBOTO Ie-
pemelmeHHs, B cayyae ecTKOro coegHHeHHS KoaeHYa-
TOro H rpefHoOro saga CyAOBOH YHOPHBIH NOJINHAHHE
CAYKHT OJHOBPEMEHHO U YIODHBIN TORINHIHUKOM |
KOJeHYaTcTo BaJda Auseds. TOpLUOBBIL 3a30p B yrop-
HOM TNOAUIHIIHMKE ¢©OCTaBisfer oKono (,20—0,056 am
(B 3aBUCHMOCTH OT pasMepOB BaJjia M KOHCTPYKIHH NOJA-
WIHITHHKA). :

Tipu coemuHeHHH KOJEHYATOrO H NPOMEKYTOYHOT'O
BaJOB ¢ HOMOUILI 3JMacTHUHOA MydJTH npojofatHas
dHKCcauMs Bala RPOH3BOAMTLA B ONHOM H3 KOPEHHBIX
MOAIIMNIHUKOB (4alle BCero KOPMOBOM), XOTOpHIH B
2TOM CJdyuae pafoTaeT KaK ONCPHO-YNOPHHIH MOAINHT- NN
HHKyﬂHBGJIH. Puc. 4.9. Coeguuiteas-

AAHHeHHe Bada cocTaBager npumepuo 0,5—0,6 MM i’ gnanen kotensa-
Ha Kaxawe 1 M mousnl ¥ 50° C. OGpuHO ¥ BCex nog- TOre Basa.
IUKNEHKOB Baja YCTaHZBJAHBAKT B HATDABJEHHH pac- )
WHPEHRR Bal& OLHHAKOBHIE B3330DLH, HCXONA M3 MAKCHMANBLHOFQ 3a3opa,
TpefyeMmoro Jis TOLIMHOHHKA, Haufolee yAANeHHOTO OT YIOPHOTO.

Koneruatrie pajbl CyZOBHIX JH3e1el ¢ KOPMOBOH CTOPOHBI SaKAHUMBAIOTCH
COCAUHHTENBHHIM (paanLeM (puc. 4.9), OTKOBAHHLIM 3a0[HO ¢ BaJ0M HJH Haca-
JKEHHBIM Ha Bat. PUaHObl CHAGKAT HeHTPHPVIOIHME 3aTOUKAMHE, B KOTODHE
npu cbopxe BaAoB BeTaBAAIOT wakbel. [locae npoBepky npaBUAbHOCTH YKAAAKU
JMHBHY BadoB (JAHLH KeCTKO COEJHHSIT MEXAY c080fl HHAHHIPHUSCKHMHU
GoaTaMu MOZ, pasBepTKY, a LeHTPUPYIOUINE MAHGH yIaMqT, 4TO JAET BO3MOKK-
RGCTh pasCHpaTh OTHedbHEe YacTH BajgoNpoBoia (e3 ocepOfl HepeRBHKKH
KOJeHYaTOTO BaJja.

. 4.2, WIATYHHBI MEXAHH3M

[laTyHHBIH MeXaHH3M CAYXKHT A1 Iepefayl AeHCTBYIOIIETO Ha
NOpiUeH: YCUAHS OT AaBAEHHS Ta30B Ha WelKY KpUBCMNNAG KOMEHYATOrQ
Basa, HlaTyH TPOHKOBHIX AH3eNEH COCTOUT H3 CJEAYIOMIAX 3/1€MEHTOB: CTEPKHS
3, nopwHeBol (BepxHeil) 2 H KpHBCWHNHOA (HUKHel) 4 rofoBoK, BK/ajkIIeHd
rof0BoK [ W waTyeHRX Goartos & (puc. 4.10}).

OcHOoBHBIME TPEOOBAEHAMH K IATYHY ABAKTCA obecledeHue HEOOXOAHMOM
MPOYHOCTH H HRAEXKHOCTH KOHCTPYKLHH B LEIOM, a TaxKe pafoTocnocoGHOCTH
DORMANHYKOB BepXHedl H HH)KHeH TI0J/OBOK. :

BriGop KORCTPYKTHRHON ¢opMbl waTyHa 3aBHCHT OT THOA OW3&AA, TaKT-
HOCTH, GHICTPOXOAHOCTH, MaTepHaloB H APYTHX aKTOpOB.

OcHOBHOH KGHCTPYKTHBHOE XApPaKTEPUCTHKON waTyHa ABAAETCH OTHOLUe-

HHe 4 = % paauyca KpusowHna R k gnuHe piaTyna L (MeXay OCSMH BEpX-
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Hell H HmxueR ronosok)., s xpelnxongumx MOI A~ 1/4,5+1/3,6 =~
=~ 0,22+0,21, a gas tpoHKoBHX COJl # BOA A =~ 1/4,0+1/3,2 ~ 0,25+

+0,31,

CHuxeHHe A yMeHbIN2eT HOPMAARHOE AaBJIeHHE MOPHIHA p, HA CTEHKY
LMJARHADA, OFHAKO NPHUBOOHT K YBEIUUEeHHIO L, T. €. K POCTY BBICOTH AHM3€4.

Puc. 4.10. Oyt sHA IatyHa B
chope.

[Ipu 4 =~ 1/5 nopMaibHOe Jasienue
Py == 0,10p,. -

Ionepeunoe ceuerune CTEpKHsS wma-
TyHa ang MO BEINOAHAIOT yallle Beero

. KPYF/ABIM CIIQUIHEIM HJIA ¢ OTBEPCTHEM

Zns 06JIeTHEHHA MacCH, a aas BOJL —
IByTaspoBriM, H-06pasubiM ¥ TpyGua-
ThiM. OCHOBHOE [PEHMYIECTBO KpyT-
JIOTO CRUYEHHST — MPOCTOT2 H ZCINeBH3-
Ha H3roToBJerua (puc. 4.11),

[Mepexons: OT cTepKHSA K I'OAOBKAM
WaTyHa HAOMKHB OHTb IIaBHBIMH
(80 m3fexanye BOSHHKHOBEHHS KOH-
LUeHTPAUKH HallpsKEHHN).

der
dy

der
dp

Puc. 4.11.7 TTonepeuxnie ceueHHR
CTepXHA MATYE4,

Huamerper crepxued d,, KpyIJIoro d TpyOUaTore ceueHHs AEAaloT OAHHa-
KOBEIMHL WO BCefl JiuHe maTysa. HuameTp oreepcrusi dy B CT€PKHE 3aBHCHT
OT €r0 Ha3HaYeHHAN — OOMCryeHHs Macchl MIATYHAa HWJAH NOABOJA CMAasKH.
OpHenTHpOBOUHEE [pa3Mephl LIATYHa CO CTepXKHeM KPYIVIOTO CeudeHHA NpH-

BEOCHEl HHXKE!

AHzeas ‘ dc,‘r da
ManoobopoTHeiit {0,25=0,35) D (0,2--0,5) deg
Brcoxootoporabiil 0,25+0,3N D {0,3+0,7) der

Crepxkru JBYTABPOBOIO CeUEHHA ofecleYHBAOT HauGojdee eCTKYH KOH-
CTPYKIHIO NP HaaMeNbinell Macce H maBHHe flepexcist K IoJoBKaM LIATYHaA.
B ausersix ¢ D < 300 MM ImATYHH ¢ JBYTAaBPOBHIM CEUEHHEM H3FOTOBAAIOT
ropsuefl wTaMnoBKOH, B 0oMee KPYNEBIX AH3eNAX — QpesepoBaHHeM, uTO
YBE&JHYHBAET CTOMMOCTE H3roToBiaerud. Larynn nerxux dopcupopanssix BOI
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00padaTeBAIOT NOAHOCTHIC, NMOAHPYIOT H YNPOUYHAKT. BMecTo ABYTABpOBOTO
CceyeHHs HHorga mpuuMeHAwlT H-ofpasuoe u Tpyfuarce, B mocaeaHeM caydae
(BHYTPeHHHH) AMaMeTD OTREPCTHA CTEPKHEHA

do ~ (0,70 +0,75) d,,.

Waryn npeacraeiger coSoft gerans, paGoTanllyld ApH 3HAYHTENBHEIX
3HAKOMepeMeHERIX HArpy3Kax OT JaBJeHHSH IasoB M CUJ HHEPIUHH; TOITOMY
JJIsl H3TOTOBJEHUST CTEPXKHA LIATYHA C/AeLyeT BHIOHPATh BHICOKOKAUECTBEHHEIE
MaTepHaab: yraepomucTeie craad 35 u 45, nernpopannbe 18X2H4BA, 40XH
¥ 1p. (B KayecTBe 3aMeHHTesefl yXasaHHBIX MapoOK NpHueHaioT crany 40X,
35XTC, 40XHBA, I[5XHI2BA u 18X2H4BA). IIpH KoHCTpYHUPOBAHHH

) 1 4) ‘
2
ol
T e 1 y
f
ﬁ' |
8} 2
7 7

Puc. 4,12, KoHCcTDYEIHR BepXRefl T'OJOBKH WATYHa.

HEOGXONHMO CTPEMHTRCA K NOAYUEHHIO MHHHMAJALHOA MACCHI IIATYHA C YYETOM
COXpaHeHUA HeOOXOANMOHi MPOYHOCTH H HAIEXKHOCTH. \

Bepxuds (nopwHeBasg) FroJdoBKa mWaTyHha jusenei
TPOHKOBOTO THIIA OTKOBEIBACTCS 3A0/IHO CO CTEPIKHEM, T. €. ABJIACTCA Hepasbem-
Holt. BuemrHHe pasmepsl TOJOBKH ONPEAe/IAOTCA pPasMeépaMH MOPIIHEBGIO
najblia If BO3MOKHOCTBIO PasMellleHHs IMOJOBKH BHYTPH mopiind. Koerdurypa-
UHA BEPXHUX FOJMOBOK 3aBUCHT OT THNA AH3eael (puc, 4.12): y BOJ nmpeofaa-
JaeT uUMAHHApHYeCKAs (Kousllenad) rogosxa (g}, a y COI — opanvnag {(a)
C KPYTOBBIM YTOAMEHHeM HJIH UMAHHIpHURCKas ¢ opedperideM BepXHefl wacTH
FOJAOBKH (0,2). Bee oTaeUeHARIe KOHCTPYKIYH HMEIOT eJibIO OAYYHTD TPOYHYI0
H XKecTKY0 GopMy rojloBKH, 0GecieUnBalollyio HaJeXHYI0 padoTy oAUIHIHKKA
H paBHOMEPHOe paclpeieseRHe HAUPSIKEHHH B TOJOBKE.

BrJajplilli, 3a0peccOBAHHLIE B TOJOBKY, H3IOTOBJASIOT LSTBEBIME HJAH
paspeanmMy. HeoGxoaumo ofecneunTh QHKCaUHO BKAAALINA OT NPOAOILHOIO
CMeIeHkd U NPOBOPaYHBanuda. Mexiy TOPLOBEIMH NOBEPXHOCTAMH BRJafba
H TOpUAaMU FHESI NOPINHS CJAeAyeT IpeAyCcMOTPETh 3a30D Ha QCeBOE PaclIHpe-
HHE BKJajbllla_OT HArpesa.
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OpHeHTHPOBOYHBE pasMepPEl BepXHedl TOMOBKH MOXKHO YCTAHOBUTH M3 -
CAeZYIOIIHX KOHCTPYKTHBHBLIX COOTHOIIEHHH:

JHameTp BKAaZbiua

BHYTpenumit dr . . . . . . . . . .. .. .. -
Hapy®HH dy . - . . . . . . . . oL {(LI=E2) dy
Jauna BEREAZBIIA f& . . . « ¢« « o« . o e e e {(1,0+1,6) dy .

Hapyxuei guameTp FOJOBKH LIATYHA dp ABATATENN
Maaoo0OPOTROTO . . . . . . . . . . . . (1,618 dy
BRICORKOODQDOTHOTO . . . . . . . e e L3 LT

HuxHuag (KpMBOWHANHAA TOJOBK2 MaTyHaJAodXKHA
HMETb Pa3beMHYIO JKeCTKYI) KOHCTDYKUHIO, MHHUMAJbHBIC TaGapHTHbe pas-

Puc. 4.13. KoHerpyUHE HHXHell TOJOBKH [HATyHa.

Mephl ¥ HafiexKHoe OCATOBOE COSIHHEHHUE MEXKKAY CTEDMHEeM LIaTyHa o HM¥XK-
Heli? pasbeMHOfl Kpnunko# (puc. 4.13).

Kondurypauuy HEUMHHX TOJIOBOK HIATYHA BechkMa pasHooOpasuul. ¥ MOJL
CYROBOTO THHA YacTO NPHMEHAOT pasbeMHbie ToJOBKH (puc. 4.13, a, §),
cocTodlIMe K3 ABYX uacTefl — BepxHell ¥ Huxrefl. Ilng peryaupopanus cre-
NeBH CIKATHS MEXKAY NOAOIIBOH CTEPXKHS M BEpXHeH 1acThio FOJIOBKH IOMe-
AT KOMIPECCHOHHYIO MpPOKAAZKy (ToamuHoh 5—20 MM) Him HaGop aaryd-
HHIX Kanu{pOBAHHBIX NPOKAAJCK, NO3BOAAIIMX OfecledyHuBaTh Tpelyembif
3a30p B nogwHnHuKe, a4 co3nauua COOCHOCTH CTepHA ¢ HHxHell TOMORKOH
CJYKHT HEeHTpHpYlolas BcraBka. Kopnye nmxHell rosOBKH 3a/7HBalT aHTH-
GOPUKLHOHHBIM CcillaBoM (Hanphmep, 6a00HTOM HAH CBHHIOBHCTOH GpoH3oll)
HAH B TOJOBKY BCTABAAIOT OTASAbHO MSTOTOBJACHHBIE BKJAJBILUH,

B umeasx cHHMeHUs Macchl # rafapura rosioBry ‘waryHa aas BOJM sepx-
HIOK 4aCTh €€ OTKOBEHIBAIOT 3a0AHO co cTepxEem (pre. 4.13,8,2). B atom
clydae HeoOXOAHMAA CTeNeHb CKATHA 00ecTeuuBAeTCHd COOTBETCTBYIOWLUMH
JOnyCcKaMH Ha M3TOTOBJCHHE JeTajel IBHIKEHHFA.
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OcHOBHBIE KOHCTPYKTHBHEIE COOTHOWIEHHSA HUKHEH TOAOBKH HiaTyHa IpH-
BEJEHEl HHKE (CM. PHCYHOK).

TommuHa MOIOMBLHL CTEPHHS A1 . . . . . . .. {0,2+0,25) diy
Bricora roaosxw
BepXHedf wacTH Ay . . . . . . . . . . . . (0,65+%0,75) dy
HMMGHER macTH Ry . . . . . . . . . . . . {05408} dy
[lupuua roOBKH NpH ABYX MATYHHBIX SOATAX [ (1,5+1,6) dy

Yrobel ofecneddTh BhIEM IOPILHS BMECTE ¢ IIATYHOM Uepe3 THJAHHAP FPH
fIOBHILIIEHHA CTeNeHH HaJAyBa i COOTBETCTBYIOHIEM DOCTE OTHOCHTETLHOTO
AunaMerpa mwaryRsofl melikn Baia (dy/D = 0,75+0,9), npuxoautcs mepe-
XOAUTL Ha 0cOOble KOHCTPYKUHE HIDKHER ro-
JOBKH: ¢ KOCBIM pasbemMoM (NPH eZMHOH Io-
KOBKE CTepAHS ¢ BepxHeH MOJNOBHHOH To-
JIOBKH) — pHc. 4.14; kpen/ieEUeM yMeHBIIEH-

104

-
[~
br)
3
i & 2
'k A
4 .
’ l:; \.\\ ‘ r |
s 28 5 T
) ék |7
' 133
Puc. 4.14. HukHAA [0JI0BKA IMaTyHA Puc. 4.15, HuxuaA roloBEa ILIATYHA C BepX-
€ KO HIM paswpeMon ZHaena Thna PC2 Hell nomoBHHOH, cocroAmel M3 EBYX YacTeH.

dupmet S. E. M. T

HOH MUIOMIAZH TMOAQLUBLL CTEpIKHA WINHMBKAMH K BepXHeHd NOJOBHHE OTBEM-
HOM TOJOBKM, KaK 5TO BHIMOJIHEHO, HANphMep, Ha gusene Tuna [70
{puc. 4.15). -

PaccMoTpuM KOHCTPYKIUME HHKHeH TOJA0BKH wWaTyHa V-ofpasHbIX fusenedi:

a) NpH NpoJOJbHOM CMELLEHHE oOcefl ABYX HHJKBIPOB HUMKHEE TOJMOBKH
WATYHOB ABYX NPOTHBOJECKAIINX HHJHHAPOB paclo/araioT paioM Ha ofHoH
K TO ke mefike (puc, 4.16), 4TO MPHBOLHT K HEKOTCPOMY VTHHEHHIO LIATYH-
nol mefiky u ofmell AANHL AU3E;

6) COeIMHEHHE NPHLEMHOIO MATYHA C TVIABHBIM OCYIIECTBALTCS ¢ MOMOLIBIO
manbla, YCTAHOBAEHHOTO B NpPOYLIMHAX TrofoBku (puc. 4,17, a); ocHoBHLIE
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HEJOCTATKH FPHIENHOr0 aTyHa — ROTOJHHTEAbEAS Harpyska Ha IMaBHBIA
HIATYH U BLICOKOE YAeJIbHOE RaBAeHHE HA MaJiel NPHIENHOTO aTyHa;

B) NpX UEHTPANLHOM PACTIONOKEHHH UaTYHOB HHXHAA TOJOBKA TJIABHOIC
maTyHa — BUAbYATASA; CTANbHOH BKI&AbLUL 3aJHBAKT aHTHQPHKIHOHHBEIM
CIIaBOM NG BCeH BHYTPEHHEH IOBEpPXHOCTH, a TakmKe [0 cpelHeMy NodAcY
-HapyKHOH moBepXHocTH (pue. 4.17, 6); HEAOCTATKM KOHCTPYKUHMH — BRICOKOE
YACJLHOE AaBIeHHUe, 3aTPYAHEHHEH OTBOJA TEIUIOTH ¥ HOAMHNHKKA BHVTDEH-
Hero maTyHa H HeROCTATOYHAA MKECTKOCTh BHELIHEroQ.

Puc. 4.15, PacnonoxeRde HMXHEUX TOJOBOK LIATYHOB ABYX IPOTHBOMENA-
WA UHARHADOER V-ofpasnoro amsems ((DH CMEUIEHHH ocell UMAHHEIPOB Ha
BEJARVYARY ).

7, 2 — mepeaf H BTOPAA TPYIOOW UHAHHAPOB.

HarGonabuiee pacnpocTpaHeHHe TOJNYUYHAH KOECTPYKIIHHM CC CMEINEHHBIMY
H UPHOENHBEIMH IN&TYHAaMH.

[TommunuyKa BepxHel U HHKHell TOJOBOK LIaTYHA CMASHIBAIOTCS OT oOulel
UHPKYAAIKHOHHO M ¢HeTeMbl. Maco nocTynaer B K0/1bLUEBYIO KaHABKY BKAARBIIIA
HEKHel TOJNIOBKH M3 cBepaeHus B Iuelike Koaepuatoro Baaa. M3 mikHeit
FONOBKE B BEPXHKKI MACK0 MOJAeTCH NOA AaBACHHEM p ~~ 1,5+5 xre/cm?
uepe3 CBEpJAEHHE BO BKJANBINIE M N0 KAHaly JAAs CMasKu B cTepykHe, Ha
OTIOPHYIO MOBEPXHOCTh BRJABULER MAacio NOMajaeT H3 HENyGOKHX XOJIO-
AHJABHUKOB, [ACHOJOKEHHEIX V CTHKA BKJIAZBHIRH.

MMaTyuHbe 60aThH — 0ZHA U3 OTBETCTBEHHBIX A€Talell WATyHHOI
IPYONBl, OCOGEHHO UETHPEXTAKTHHIX Au3esefl, i KOTOPHIX XapakrepHa
3HAKONEPEMEHEAs HarpysKa B NOJAMMIHHKE KPHBOWHUIHON TOJOBKH. ¥ ABYX-
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Pue. 4.17. [Larynau V-06pasunx BOJ: g — ¢ npuuentu™ matynom Asens thna M-601; & —
C HOEHTDAJIDHBIM paCﬂOJIO}KEHHBM HIMHHUE I'OJOBOK,

/ — rrapEmg WaTyYH; ¥ — NpEULeNACH maTyH; § — Waneu; 4§ — NPoYIWIHAE; § — KpHmWKa: § — mradr,
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TAKTHHX JAH3eiell 3HakouepemMeHHOH HaIpy3kH HeT, TaK KaK rasoBLIE CHABI
@0LMHO MPeBOCXOAAT CHAEL HHepUHH (cM. TV1. 23).

Bosuuxamwliye npyu sKciayataiiud oOpHBL G0JTOB BHI3LIBAIOT 3HAYHTE/b-
Hble pa3pylueHus gerasedl ApHxeHAd. Yame Bcero NPHMEHAIOT NBA IHATYHHEX
60&11‘3, OJHAKO JAJs yMEHBINeHHA radapura KPHBOMMHOH TOJIOBKH BMECTO
EBYX YCTAHAB/AHBAKOT HHOTAA YeTHIpe

i l ; ] 5 Goara (y ABYXTAKTHHIX Au3eneH).
g [ —- t . KoHCTPYKIEH waTyHHHX GOATOB
. BeCbMa pasHoopasHbl U 3aBHCAT OT
) THMA JHW3eNs KW €ro HasHaYeHHs
&l (puc. 4.18). Haxozar npumeHeHnHe
: QOATEL ¢ NBYMA KanuGpoBaHHBIMH
et ' : —+—}— HOACKAMH JIAf TOJAOBOK ¢ JIBYMS
pasbeMaMH (@), ¢ OOHHM pasbeMOM
{(6), ¢ KOCBIM pasbeMoOM (8} H CO
cTepkHeM GonTa, KaJanGpOoBaHHBIM
no Beell asuse (2) U Ap.
e Bo mabe:kaHue npoOBOpAYUBAHHS
H BRIMANEHHS OOJTOB (IpH paslopke)
npenycMaTpHBaT  (QUKCalHly Tro-
Jcsku Goara. TIafikn GonToB pad
NpeRyIpexAeHHs HX CAMOOTBHHYH-
) ’ _+’”]' BAHHA BO BpeMs palGoTH CAEAVET
HaANeWHO 3aHKCHPOBATE.

Jna  yeenuueHus HEJEKHOCTH
IMATYHHEIX OOJTOB MNOBHIUAIOT HX
MOJATJIHBOCTL; MEepeXoAbt OT YTOJ-
IIEHHOK YacTd 6e/Ta XeMakoT ¢ GOMbIUME DafdycaMy 3aKpyrieHuli; pesnly
DPEMEHSIOT MEAKYI0, UYHCTYI0, OTUPaHHYHBAIOT JACHYCTHMYH SaTSKKy 60J-
TOB TIPH MOHTAmKe; Tallku KpynHHX Jusenefl cHa(mkaoT HOHUYCHBIMH Aefe-
HUAMH; BHISHPAIOT MATepHAJALl, HMeEWIlHe BLCOKYIO YCTAMIOCTHYIO TPOUHOCTD.

Maryuupe Goatel HaroroBasior #3 craged 35, 40XH, 40XHMA w ux
saMenutenell (40X, 33XC, 27C, 12X2H4BA u ap.).

C}"—l

Prc, 4,18, Koucrpyxkous IMATYHHEX 60ATOB.

4.3. KPERUKON$HOE YCTPONCTRO

KpefiukondHoe ycTpciicTBO MPHMEHHAIOT B KPYIHEIX JBYXTAKTHRIX
MO ¢ D = 450 MM AiA pasrpysKM HUAHHAPA OT HOPMAABHOLO JABJEHHS
MOPLIHYA, YBeJNYEHHS 3a30Pa MEKIY NMOPIWIHEM M BTYAKOH, NOMHOI'O OTAEHEHHS
TMOJIOCTH XapTepa OT noJocTh padodere unnuagpa. Kpeiinkonpuoe yerpoiicTtso
ofecnequBaer $OJBLIME HAJEXHOCTh H CPOK CaAyxOH Aerafiell mopinnesoft
IpYIIIEL

CoeflHHeHHA NOPIIHSA ¢ KPeHIKONDOM ¢ NOMOIBIO IITOKA A3ET BOSMOXKHOCTD
YCTAaHOBHTh Ha LITGKe CaJbHEK AAA OTASJIEHHAA KapTepa oT MOJ0CTH HHIAUHAPOB,
4TO OCOOEHHO BAXKHO NPH HCICAL30BAHUH TAMKENLIX CEPHHCTHIX COPTOB TOR-
AUBA.

3 oOmero euza coe,uHH\.HHﬁ MOPIIAA ¢ KPeHIKONDHEM YCTPOHCTBOM
{puc. 4.19) BHAHO, YTC INTOK MOPINHSA KPENHTCH HEMOCPELCTEEHHO K [OJIOBKE
NOPWHA NIpH HOMOM Kpyriaoro ¢uianma. [lepexof or dJgaHna K CTEpKHIO
IITOKA BEIMOJHAETCH HAa KOHYC WJH ¢ OOJBIIMM DATBYCOM 3aKPYILIEHHUA.
L8 conpaAxeHua ocel iaHna ¥ roJIOBKH NOCAEAHAS NOAKHA HMeTh HeHTDR-
pytomyio satcuxy. CeueHpe HITOKA AeNaoT COAOWIHEIM HAH MOJEIM; OTBEpTHE
B IITOKe }PUMEHAIOT AAA OGJETrISHHS €0 MAcChl, a TAKKE X/ NMOoAB0JA K oT-
BOJ2 oXJjamkAawoulell KMIKOCTH (Macqaa uau Boao). [lpu noxsojge BoAbl Heod-
XOLAMO H30JAHPOBATD OTBEPCTHE INTOKA SalHTHON TOHKOCTeHHOH TpYOOH M3
HepKapewlned crany.

33



Puc, 4.19. O6uaéi sy, xpefinrondnoro yerpoiicrsa GupMe TeraBepken.

Puc. 4.20. Tlarynw xpelugondumx anseneil.
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CoenuHenne KOHLA lITOKa ¢ MOHepeyHHOH Kpefukonda ocymecTBAferca
AHAHANPHUECKHM XBOCTOBHKOM ¢ lafikofl HA KOHLE, KOHYCOM ¢ UHJIHEAPH-
HeCKHM XBOCTOBHKOM RJH (uiaHIeM MpsSIMOYronbeO!l (OpMEL VY NJOTHEHHe
mMTOKA OT IPOHHKHOBEHHA OTpaloTaBlierd LHJAHHAPOBOIO Macaa B Kaptep
{nin oOpaTHo) ofecneynBaeTc CafJbHHUKOM, YKpPEIUIEHHBIM Ha JAHadparme
MeXIY LUBJAHHAPOM H KapTepoM.

ilfatynpt kpeliukondEbBIX AH3enell AeaaTcs na suabuaThle (puc. 4.20, g)
# OesBusbuareie (puc. 4.20, §). Bespunpyarsle MIATYHB MOJKHO BEITOJHATH

LF

8r

w EH e

Pxic. 4.21, TMonsynwt kpeflukonduoro ycrpoiictea MOI: @ -— ofHOCTOPOHHAH; & — ZBYCTO-
poHHHI.

€ oAHuM (CIJICIUHBIM) WJAH AByMA ONOPHBIMH NOKMIKNHHKamH. [Tpeumyure-
CTBEHHOE PpAaCTpOCTDAHEHUE NOJIYUNIM Oe3BH/bYATHIE IIATYHH, HMEOLILe
fonee TPOCTYH NOKOBKY LaTyHa U 6oNee KEeCTKNH BepXHUHA onopHHIil (aanel.

Ha puc. 4.19 noxasano uenecoofpasfoe KOHCTDYKTHBHOE ohOpMIeHUe
kpeliukonda dupmoit Ferasepren. Kpefiukond BhnojgHeH KOPOTKHM H IKe-
CTKHM, 6Jarofapsa YeMy yCUJIHE MepeflaBaeMoil TMoNepeynHo pacupeleseTcs
PaBHOMEPHO 10 BCefl AauHe nojmunuydka. KOHCTPYKUHMA nNpeilyCMaTpHBaeT
BO3SMOIKHOCTD II0BEPHYTH monepeyuny Ha 180° {8 cryyae MECTHOTO MOBpemae-
uAa noeepxHoctH). llopmunedkk kpefinkonga CeIBaiOT JBYX THIIOB: € BKJa-
BLIHIAMH, HMEOIHMY ca0fl 6a60uTa Tomugdol oKoao 1 MM, HIH 623 BRJaALINeH
£O CONomHON GaGGHTOBOH 2a/HBKOH.

BesBuspyareie WATYHB! ¢ €AHHOH CIUIOIIHOH ONMOPOH TPYAOEMKH B K3rOTO-
BACHHH W MeHee YIOOHEI NpPH O0CHYXUBAHHH B 3KCIJIVATAONH, _

CMmasky meeK nomepeynHbl NMPOU3BORAT OT OOIEH LUUPKYIANHOHHOH CH-
creMbl AuG0 OT CHELHAJBHOTO 3yGYaTOro Hacoca ¢ AasjenueMm go 20 kre/cm?,
Au60 OT HeGOABUWIMX MOPIIHEBLIX HAaCoCoB BRICOKOro JasaeHur {(ac 100—
150 xrc/cm?), NnpuEBOAUMMEIX B JefiCTBHE HEMOCPEACTBEHHO OT ATYHA (HATIPUMEp,
B KGHCTpyKuuaX ¢upmer M. A. N.).
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[Moasyuet (fadIMaky) CTaJbBHOMO JUThbA BHEIOAHAIT ONHOCTOPOHBHME
(puc. 4.21, @), y KOTOPHIX HODMA&JbHOe NABJCHHE IPH Xole CYEHA Blieped
BOCTPHHUMAETCA OCHOBHON ONOPHOH HOBEPXHOCTBIG MOA3YHA (3ajiuToli Gal-
6aTOM), 2 ANA XOA2 HAa3al CJAYIKAT ABE Y3Kile ONOPHHIE NOBEPXHOCTH, H ABY-
cTopoHHHMHU (pHc. 4.2], 6}, HMEOIHMH YeThpe ONHHAKOBLE OTOPHEIE MOBEPX-
HOCTH, H3 KOTODHIX ABE CJY¥KAT A1S NepeAHero XOA& H JABE %A 3aiuHero. 3Ta
 KOHCTPYKLHA CJOXKHee nepBol, 3aTe obecneuynsaeT cBOGOAHRI JOCTYI ¢ OOCHX
CTOPOH K JeTataM IBHIKCHUS.

Tpymueca NOBEPXHOCTH TOA3YHOB 3anuBaloT $allHTOM B cHAGKaOT
napanaeqbHO DPACNOACKEHHEIMH CMa30UHBIMH KaHaBKaMi.

I'naga 5

SYHAAMEHTHAS PAMA H KAPTEP
JBUTATEJ G

Oc10B ABHTATeNs COCTOHMT M3 CJASAYIOUIHX OCHOBHEIX HEMONBHAKHEIX
yacteh: QYHAAMEHTHOH paMBl, KapTepa, HEIHHAPOB H Kpblliex. APXUTeKTypa
0CTOBA (BHElllHee KOHCTPYRTHBHOE OQOPMIEHHE) 3aBUCHT OT THOA ABHTATENd,
£ro GHICTPOXOJAHOCTH M PACHOJNOMEHHA BCHOMOTATENLHRIX MEXAHH3MOB W
YCTPOHCTB; IO BHELIHHM KOHTYpam OCTOB& MOXKHO OIIDELeTHTh rabaput ABH-
rareis.

5.1, ¢YHAAMEHTHAA PAMA H AOAMIMITHHKH

@yHEZaMeHTHAA pPama HABAAETCA OCHOBAHHEM OCTOBE
I JOIXKHAE (COBMECTO ¢ KapTepoM) clOecreudBaThb NPOAONBHYIO H MOREPEREYIG
JKECTKOCTh BCEr0 JABHIaTeNss AJsl HOPMaibHOH padoThl KONEHYATOTO BaJja.

Orpeavybie GYHAAMEHTHHIE paMmbl NMPHMEHAKT B OCHOBHOM AJA Majo-
I cpetHeoBopOTHLIX RBHTATENeH. & BHICOKOOOODOTHLIX ABHrareseil OTASNLHBIE
“PAMBI HE HCNOJAB3YIOT, 4 PAMOBLIe TIOAIIHIHUKH OCHIYHO KDEnsT CHH3Y K Kap-
TePy.

Dampl npefcTaBnqoT co0O0f ABe NPOACGILHbIE BajKu, CBA3AHHHE MEKILY
cofOH ROoNepeYHBIMH OaJKaMy, pasAelsIOliMMH paMy Ha psall OTIeAbHHX
OTCRKOR H CAYIKAIMUMH CHOPAMH JAf YCTAHOBKH THOAWIHNHHUKOB, Hna vzEo6-
CTBA M3TOTOBJIEHHS M MOHTa)Ka ANMHHHEE pPaMbl MHOTOLHIMEAPOBBIX AH3eJell
IenawT COCTABHEIMY. [OpPH3OHTAAbLHAR MJOCKOCTh pasbeMa MeXIY paMol
H KapiepoM paclodoKela OCHMHO BEHILE OCH KOMEHUATOrO Bajda H He JOMXKHA
iIMETh KaKuX-Au00 BBHICTYMAWINHX UAacTell, MeHialnmHx obpaloTke.

Iloc KOHCTPYKTHBHOMY BRINOJHEHHIK) pPas3inYyanT GYHAAMEHTHBIE paMbi

— TPOHKOBHIX AH3eMel ¢ OTHOCHTEJBHO KECTKUMH KapTepaMH; 9TH paMu
VMEIOT HeSOJBIIYIO BHICOTY MPOAOABHBIX §anoK H CKPeIIAITCS ¢ KAPTepoM
GoATAMM HAH aEKEPHBIMU CBA3AMH (puc. 5.1);

— KpeHuKOMNpHEX KDPYNRHX JH3eJel, XapaKTepPH3YIOUIRXCH BBICOKHME
H KeCTKHMH MPCHOALHEIMH GajKaMH H OTAeJbHBIMH JETKHMH MGAAOHAMY
(pHc. 5.2). '

B a2apucHMOCTH OT THIA AH3eAA PAMBl H3TOTOBAAKOT AHUTHIMH 13 4YTYHAE
({CYU18-36, CU21-40, CUY28-48), cBapEEIMH ¥ CBapHOAHTHMM {cTamu 25, 30
" Ap.). CBapHEe H CRapHOJUTEE KOHCTPYKIHY, AQAYUURIIHE NIIPOKOE pacnpo-
cTpanesHe, Ha 20—-25% ofJneryaoT yAeNbHYIO Maccy pambl.

B Buxued uyacTi ¢yBAaMEHTHOH paMsl MOMELIAKT OTHEMHEBIH HAH OTJIHTHH
330AHC ¢ PaMOi MacsocGoprux (mopnes). JAs KaHadH3aURH LHPKYNFLHOH-
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HOTO MAc/a B CTeHKaX OTHENbHBEIX OTCEKOB PaMbl APelyCMOTPEHBl OTBEPCTHA;

BHYTPEHHHE IOJIOCTH OTCEKOB paM OTAGNSIOTCSA OT NOAAOHA METANTHUECKHMY

ceTKaMu. MacaocfopHHK HOMKEH HMETh YKJIOH K KOPMOBOMY KOHHY AU3€Ad
| HIAH K €r0 CepefuHe.

| ! - Bo usfexamue yCHIERHOTO

j (_ ’ pasOphISTHBAHHA MAcJd HHX-

1 : |

79

HAS TOJOBKA LlatyHa MpH
IBHIKEHHH He JOJKHA 33fe-
BaTb NOBEPXHOCTH  YPOBHA
Macaa B ICGLACHE.

YeTaHOBKY paM Ha CyHOoBOH
¢GYHAAMEHT INIpOM3BOAST HA
§ KJIMHBbSX, NJaHKax H chepH-

YeCKHX NPOKJaAKax, a TaKKe

_ aMopTH3aTOpax (A9 JIerKHX
i | BOJl). Pama kpenurca K cy-
‘ ' § AoBomy dymnamenty GonTamy,
| YaCTh KOTODHIX, [TpHAETAIOMMX
K KODMOBOMY TOAIIHITHUKY,

CTaBAT AOJ pasbepTky. B cpasu
¢ HeNOCTATOSHOH KEeCTKOCTBIO

|
-,
|
!

Puc. 5,1, CeapHast ¢yHNaMeHTHa® paMa TPOHKOBOTO
COH YH 40/46.

2 — pama; § — NPCAONLHEE OGanxH;
HOAOH; 5 — AHEeDHBIE CBA3M.

{ — RapTep; 4 —

CYHOBHIX (YHIAMEHTOE H 3Ha-
THTEABHEIM POCTOM arpera’r-
HHX MOLIHOCTEH HM3ened Io-

BBIIIAIOT JKECTKOCTH KOHCTPYK-
IHA pam.

B kauecrse mpHmepa Ha phc. 5.3 nokaszaHa ofiHa cexuus pamsi MOJX
HOBO# KoOHCTpYKUME THMAa K9OGF ¢upmbt Bypwmeiictep ¥ BafiH MODIHOCTBIO
20000 3. n. c. {(npr i = 6; n = 118 o6/muu; p, = 11,1 krc/em?). OcuoBayio
QACTh PAMBl ASNaloT CBAPHOH, a NONepeyHble MEperopofiki ! — cRapHOIH-

l

~ ) 2800 o
4
=
= ] =
&
A, === == SIS E
25 2
3 —+ 7500 '

Pre. 5.2.CBapHa.ﬂ dbyngaMerTHas pama Kpediuronduoro MOI KZ 70/120.

TEIMH. BricoTa NpomodbHEIX 6anoK, YMKECTOYEHHEIX pebpamu 2, IocTHraer
2 m. Kpenzeane pamsl X CYA0BOMY QYHAAMEHTY OCYLIECTBJASETCH AJTHRHHHIMH
GoaTami (¢ DMCTRHUHOEHEIMH TPyGaMu) AAA YBEeJNHYEHHs HX MOAATIHBOCTE.

PamMoBHeEe NOoZMHUIOHHEKH KOJNSHUIATOTO Bala, COCTOROIHE H3
LBYX HUAHHAPHUECKUX NOJYBKIaAslned [ W KpPHIOKH 2, YCTAHABJHBAIOT
B ’COOTBETCTBYIOWMX T'HE3ZAX paMbl (pHC. 5.4) H DpPUXKHMAWT K mell GontaMu
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HAU HMNHAbKaMi 3. B CyAoBBIX YCAOBHAX BKJAAIBINH MOXKHO BHIBEPHYTH 6e3

TOABEMA KOJIGHUATOTO Bata (AJd TPHIIAGPOBKH HIU TepesaaHBRU).
Broagpunyg 7WsTOTCBASIOT H3 ABYX B32UMO3AMEHSEMBIX TIOJIOBUH, MEXAY

CTHIKAMH KOTOPBIX MMOMEINAOT OAHY LEJIbHYIO NPOKAZIKY NHO0 Habop snaTYH-

L N L

Puc. 5.3. Ceruns caapHo# _d]}fHﬂanieHTHoﬁ pasbl MO trma K9OGF.

HbIX npokaanck 4. IlpumensiorTes Takke BKAAABILIN (e3 npokaaick (y BOI).
DURCHPOBAHHE BKJIANHIMEN OT OCEBOIC H NMPOJOALHOTO NEPEMELIeHHA ACCTH-
raeTcd ycTaHOBEOH IWITH(TOB, 328KpaHHAMHM Ha BKJAAIBMIAX HAW HAJNHYHEM
OTGOPTOBAHHBIX BHICTYIOB, BXOJAIHX B COOTBETCTBVIOMME MAa3kl, Bbippeaepo-
BaHHLle KA CThlKe THesll paMbl M KPBHUKK HDOALIHIHHEKA.
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Puc. 5.4, Pamosnifi nopmmnssk amseas P 30/50.
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Palouue NOBEPXHOCTH BRJANBIMIER NOKPHIBAT AHTHQPHKIHOHHEIM CTAa-
BOM W, KaK OpaBHSO, He cHAOXAI0T CMA309HEIMA KaHaBKaMH. Bsecto HuX
¥ CTHIKOB BEJagpiuell 1o {oKaMm Brippes3epoOBRIBAIOT HEIMYOOKHE X O o0 -
EW b HHKE (CM Hozduuio 4 Ha pHc. 5.0) ¢ JIABHEIM EPEXOIOM K NOBEDX-
HOCTH BEJajbima. Hasnauepye XOJIOOUABHHKOB — OBECHEUMTHE NOABOA H
3AKMHHKBAHMHE MacJa NpH BpauleHu# mWelkd. Bo uafemanie yTeUKH Macha
XOJMOIHABHHKH He JOJKHE AOXOAHTH N0 Kpaes
BKJSJBILA.

Todacrocrednble  BrAanwuunun MO u COIO
(8 &~ 5 +1D MM) H2roTOBANIOT U3 gyryHa CH21-40,
CU24-44, cragmu 15, 25 u 30 (uan 6ponsw) W 32
anBapT GabdutoM BO0, B83 uam ero samennrte-
namy. Toukoctrenpeie BRAafuiun 1s BOM (6 ~
Az 31,5 MM) AeAaT K3 MaJCYIJIEPOIHCTHIX CTa-
qefi 10 g 15 1 3anHBAIOT YAlE BCEI'G CJIOEM CBHH-
moBHcTolt Gponsk Bp.C-30 tommuuofi § ~» 0,4+
=-0,8 mM. [ing Bruanieii BOJ npuMenaoT ToH-
RKy10 GUMETARNHYECKYIO JdeHTY u3 ctanu 10, zanu-
TYIO TOHKHM cAceM ©OalduTta (MAK CBHHIOBHCTOMH
opousoll}, a TakxKe JIEHTY H3 aAJIOMHHHEEOTO
cinapa ACM, ofnajawinylo BHICOKHMH aHTHKOD-
POSHOHHEIMH CBOHCTBAMH. -

C ueAbl0 yBeJAHUeHHA Hecymwell C<nocofHOCTH
NMORIUMBEFKA B HEKOTOPBIX CIY4asx (Hanpumep,
npu pedopmanyn Braaisimest BO, Bo Bpema pa-
GOTEI) TMpOUSBOAAT THHEPOONHYECKYIO PpacTouky
sraaapiell (¢ Kpmeusuolt 0,02— 0,03 mm).

Kpriluka paMOBOre NORMHIHHKA [PHAKHMAET
BEJIAABIIIH K PHE3AY (mocTenn) pambl {cM. pic. 5.4).
3araiKEa  KpBIMEYHBIX [ENHAeK HAH  BOJATOB
Jo/Ha OGECHeynuTh IVIOTHOCTE B CTHKE BKJIANH-
mef npr HanboNbliefi Harpyske HA KpPBIUKY.
B Amsensx ¢ apKePHBIMH CBSISAMH JJisl YMEHE-
IIEHHS DACCTOAHHS MEXAY HHMH KPBIIKY HHOTAA
OPHKUMAKT K FHE3RY JAOMKpaTaMmi, youpaiwo-
[IUMUCH B BRICTYIH cTeHKH Oaoka (puc. 5.5). Ilo-

DOMAEHAKA JOMKPATOM. nepeqHoe Cce4yeHue K]JI:ILUKH—-KOIJO@-I&TOG HTH

& o RoMEDAT: 2 — Kpumka: 3—  TABPOBOE; MarepHuas — uyryn CH2I-40 uju crans

BRAPMEL 4 — XOJ0ARABHAK. 30. Macno Jas cMasKkd TOANMIHHKOB NOAAETCH
: yepes UEHTPAJIBHOE OTBEPCTHE B K PhILIKE.

Iaa obneruenna maces: COL n BOJI B HacTosmge Bpems HaCTO IPUMEHAIOT
KOBCTPYRIHIO ocToBa Ge3 dyHAamMeHTHOH pambl. B 5TOM ciyuae Kosienuartsiii
3ai VEJAABBAIOT Ha MOAWHMIHFKH, MOABEIIEHHbIE K Kaprepy (puc. 5.6). Tak
¥aK HUXKHHE KPHIUKH NOAHITHUKOB BOCIPHHHMAIOT FOJIHOE XABJIEHHE CroOpa-
¥H4 B DHAMEAPE, HX HCOTOBIASIOT U3 CTANBHORO JUTHA UJHM NOKOBKY. PUKca-
(WA KPHILIKYU B FOPU3OKTANLHON MJOCKOCTH AOCTUTAeTCA OCOSHMU 3aKpaHHaMH
A KAPTEPe, TOYHO COBMAJAOIHMY C COOTBETCTBYIOIIMMH BRICTYNAMH Y KPHIIKH.

I orpaHuuesHs OCEBOTC TIEPEMENIEHHA KOJEHYATOTO BaJa OABH H3
PaMOBLIX NOAWMIHEKOB (B CAyuae OTCYTCTBUA OCOGOTO CYAOBOrO YMOPHOIO
AOMIHTHENKE) BLIMOAHACTCA YCTAHOBOYHBIM (0OBMHO KOPMOBOH). BRaageliin
TOAINITHEKA B HTOM CJiy4yae CHaGKaoTCA KPYTOBRIMH, TOPUOBHIMH YIIOPHBIMK
HOBEPXHOCTAMH, K KOTODPHIM NPHMEIKaIOT GYPTH Wwefiku Bana (puc. 5.7).

(OcHOBHBIE Pa3Mep:t BKISBILIEH ONPENENAIOTCH pasMepaMy Ilieek Baja.
dsiua BRIAARINEN AOMKHE OLHTH MERBIIE AJIHEH WUeeK HA BeJHYHMHY TENJIOBOTQ
pacwHpeHHn (YAJKHEHHS) KOJNEHYATOTO BaJjia TPH €ro Harpese BO BpeMs pa-
Soter guseas (npumepHo Ko 50° C). Benuunny 3TEX 3a30p0B (TAK HA3LIBAEMBIH
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pasdee) YCTaH2BAHBAIOT B CTOPOHY YAJHHEHMS Bada (OT YCTAHOBOYHOTO MO~
(IMAHYKAE); HA NPOTHBONOAQKHON CTOPOHE NeJaloT NOCTOAHHBI 3430 (0KOMO
I—3: mu).

HuaverpaabHeli 3a30p A B MOALIHNHKKAX 3aBUCUT OT THIIZ LH3ead, SHCTPO-
XOHHOCTH, KAaCCA TOYHOCTH OGpACOTKH BRASABIEN H INeeK BaJaa, aHTHPPUK-
UHOHHOTO MaTepHasa, COpTa CMa3cuHOIO Macia H COCTaBJsET '

ﬁ%(ﬁ—:—ﬁl}—ﬂ—) d,,

rhe d, — ZuameTp WeHdKHW Baja.

Ha uanoc BKJ‘Ia,IlbII_Hefi pH BIECHJIyaTaLlHH BAHAKT BCJAHYHHA H X&PaKTep
HarpyskH, _M&TEPH&J BK.12Ipillleli H KaueCTBO 34JIHBRY, KOHCTPYKUHA DOX-
IIHITHHKGB, YHCTOTZ MAacjaa, MOHTAM
KoJeHuaToro Bana, xjaace obpa-

H [T
22N

Puc. 5.6.:KpenseHhe HOALKNHHKOB KOACHA- Puc. 5.7. YcranHOBOUHEIE NOAIIHMI-
TOTO BAaN3, NOABemeHHoro X xaprepy (COI HHK KOJEHYaTOro Baja.
titnz PC2 ¢upvmt S. E. M. T.).

GoTkM BKIaAbmed # T. A IIpu cpoke cayxOel 1000 4 HopManeHBA H3HOC
praagsnei MOJU cocrasnaer okoso 0,01—0,015 MM, a BOJI npumepuo
0,02—0,03 mu. ’

T8 TIpui NOCTHKEHUE TIPeJeJbHO HOMYCTHUMHX 3430p0B {NpefycMOTPEHHEIX
UHCTPYKUHEH 110 yXoAy 33 AHseneM) Y BOINKIHUKOE CNeAYeT YAAJMTh COOoT-
BETCTBYIONIHE PETYNHPOBOUHEIE TPOKAZAKHE WU, B CAYUAE OTCYTCTBHA TAKOBHIX,
BKJIAAHIUE JOJKHH OBTE MePesaJHTH HJIH 3aMEHEHH HOBBIMH.

5.2. KAPTEP (CTAHHHA), AHKEPHbIE CBA3H

. Hasnauenue Kaprepa -— cBA32Th OAOK-UHAHHAPH ¢ OYHNAMEHTHON
paMoli B OfHY OGILYI0 KOHCTPYKIHIO W 00pasoBaTh MOJHOCTBIO 3aKPHTYIO H
HENPOHHUAEMYIO JUIS Ta308 W Macja JOJAOCTb A KPHBOLIHIIHO-LIATYHHOLO
MEXAHH3Ma, a Takwxe Kpefuxongroro yerpofictBa (¥ mByxrakraeix MOM).
Kaprepsi cyAOBHX AM3eJeH BHIIOMHAIOT B PA3JHUYHBIX KOHCTPYKTHBHEIX Ba-
pHAHTax,

3
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Kaprep xpeliukon¢EHX AH3enel COCTOMT H3 OTASJIBHEIX
A-0GpasHLIX CTOEK, YCTaHABAMBAEMBIX B NJAOCKOCTAX PEMOBHIX MOMINHIHKKOB.
K croiixaM KpenaT Hanpapaawoiye Kpeiikonda (napanienn). OTcexH KapTepa
(MeXAy CMEXKHBIMHU CTORKAMH) 3aKPLIBAIOT ¢ COEHX CTOPOH CTATBHEIMA LIHTaMH;
ORUH N3 CDEARHX OTCEKOB HCNOMLSYIOT ARA PASMEMEHNA HETHOTO NPHBOAA
PaCTpENieIHITEAbHOTO BaJIA.

Memxpy OGAOK-IUAMHApPAMH H KAPTEpPOM HAXOAUTCA TIPOMEHYTCUHAs No-
JIOCTR, & TaKxke Auabparma ¢ caJbpHUKOM IJiS 2aLHHTH KapTepa oT NonafaHyus
B HETO 3arpasHeHHoro Macna (M3 umMasrApa). CTofiKM OTIUBAKT U3 UYTYHA
HAY JAeJ4KT cBapHEIMH (puc. 5.8). :

Hosas, Gonee copeplueHHad KOHCTPYKIHA KapTepa NpHMEHeHa ANs HH3e-
aeit cepun KGF ¢upue BypmehicTep 1 Bafin ¢ 0enblo yASCTOUCHHS OCTOBA B
U [OBBINEHHA FepMETHUHOCTH KapTepa. Kax sugno us puc. 5.9, kaprep no BH- -
COTE Pasie]eH Ha JBa IPOACABLHEIX DTCEKA KOpoluaToll KOHCTPYKUNH, NpHueM
HIDKHHH OTceK BMecTe ¢ pamofl ofpasyer NOJoCTh KPHBOLINMTHO-IHATYHHOLO
MEXAHM3IMA, a BepXHHH — KpeHuKongHYylo NeJa0cTs ¢ napandgenaMi. [lomumo
GoNbIell KECTKOCTH (MO CPABHEHHNW ¢ A-06pasHEMU CTOHKaMHu), KOHCTP YKL HA
HMEeT MEeHBbIee KO,M4ecTBO COJTOBEIX COSAHHEHHY, UYTO YIPOULAeT MOHTaX
JH3e ¥ MOBHILIAET HAJICXKHOCTh YIJOTHEHHH MemAy orceramu. Kpome Toro,
AAs yAo0cTBa ocMOTpa JeTaneil ABMMKEeHHS B HHIKHEM H BEPDXHEM OTCeKax
MpelyCMOTPEHBl OTAGABHEE IOKH.

K A-ofpasubiM CTOHKaM WJH CTaHHHE KOPOGYATOH KOHCTPYKNHUHY KpensaT

napajanesy (Hanpapisiomue) Aas NOA3YHOB Kpeiiuxendga. Ha puc. 5.10 noxa-
3aH o6wui BHA eruuﬁoncpﬂoro yerpodictea MOJ ¢ ofHOCTOpOHHUMH napaﬂ-
NeNAMH, OXJaXEaeMbIMH BOEOQH.
) OCHOBHbIe KOHCTPYKTHBHBIE CX€MBb! OCTOBA TDOHKOBHIX JHzeqaefl (Gez
KpHIIKY) fOpejxcrasieHt Ha puc. 5.11. B cynosmx MO nautodablnee pacnpo-
CTpaneHue Halik cxeMbl € ¥ 6, a B8 COJl 1 BO/M, — cxema 2 He TONBKO ¥ Psij-
HbiX, HO B ¥ V-00pasnelx Angenedl ((narogaps BOSMOXKHOCTH OOJIErYCHHsT MACCh
OCTOBa IIPH COXPaHEHHH KECTKOCTH KOHCTPYKUMH).

Tlepeunciennuie KOHCTPYKUHE MOTYT OBITE MOHOAUMHBIMIY, T. €, npe,nc*raB-
JATL AUHYI0 OTAHBKY MM CBapPHYK KOHCTPYKILHID LA oﬁmero §Ji0Ka BCETO
Iuzes (CpPaBHHTENbHO HEGOABIION MOLIHOCTH), M COCMAeHbtMu O Jaune JBY-
raTejif, npUUeM OTAEbHEE UACTH OCIEeTo GJI0KA COSIHHAITCH MEXAY Cobolt
N0 BePTHKAABHBIM TIOCKOCTAM paswéMa OoJTaME MoK paseeptky. Koauuecrso
IUAHEAPOB, 0GLCAHHAEMEIX B OAXH oKl 60K, onpefelsaeTcd JOIYCTHMEIMU
CTOYKH BPEHHs USrOTOBNeHHs rafapuTaMH H MaccaMd OTHAENBHEIX dacTel
G/1oka.

KoHcTpyKuHsa Kaprepa ZosKHa OHTb KECTKOH H BMECTe C TeM JISTKOH H,
KpOMe Toro, ofecneydBarh NOJAHYIO TEPMETHUHOCTb. ¥ KapTepa caefyeT npeay-
CMOTPETh CHEMHBIE IUTH H JIOKH AJs OCMOTPA Jeraneil gusens. Bo usbexanve
TOBLIIEHNA JaB/leHUA CBepX aTMocepHOro Kaprep cHafzKaloT 0co0LIM BEHTH-
JIAUUOHHEIM YCTPOHCTBOM C CRIApaTOpPoM /LIS OTBOAA MAC/NAHBIX MapoB.

HAd pasrpyakH CBapHEIX H JAHTEIX (UYTYHHBIX} KEDTE€POB OT pacrtaTHBAIC-
HIHX YCHJAHH OCTOBR BO MHOTHX KOHCTDYKDHAX CHACKAWOT aHKEePHB MH
CBs34aMiu(pHC. 5.12), KOTOPBIE OOBIYHO NPONYCKAIOT OT BEPXHEH NJ0CKOCTH
BJ/I0K-LHANEAPOB 10 HUKHEH YacTy PYHAAMEETHO# paMsl. Jlas sToro B KapTepe
NpeAyCcMATPHUBAIOT COOTBETCTBYIONINE NOABIE TpYGUaThle KaHaaul. Beem aHkep-
HRIM CBASAM AQJKHA OHITE ofecneueHa NPHMEPHO OFZHHAKOBas 3aTAXKEA MO
BCEMY OCTOBY BO H30eKaHle BO3HHKHOBEHHS MEpEHANpsHXEHHil B OTASABHHIX
CBASAX H 3ACMEHTAX OCTOBA. AHKEPHLIC CBASH H3TOTOBASIOT H3 CTANH 35 u 40
Ana MOJ u uz servpopanubx cranedt 20XH3A, 18XHMA, 18XHBA u ap. —
aaa COO u BOI.

PaccMoTpHM HECKONIBKO THIHYHBEIX KOHCTPYKUHH OCTOB2 TPOHKOBHEIX ¢YJIO-
BHX gusened, Ha puc, 5.13 nokasaH 4yTYHHEIA OCTOB ¢ AHKePHLIMH CEASAMH
H ABYMA TODHSOHTANLHBIMH paspeMaMn (no cxeme @, pHe. 5.11), a na

48



Purc. 5.8. CpapHas crofixa MOQI KZ 78/120 tupMu
M. A N, '

Puc, 5.9. Ocros xkaprepa MOI sommoctHoro paza K90GF.
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Prc. 5,10, Kpefiukonduoe yerpoficrao MO,

I — crofiry; 2 — xpefinkong; 3 — nolzyH; 4 — FapaAnend; § — CAHE; 6§ — NORBOL BOLH K
oxMamAAmel mapaAnenn.

4

Pue. 6,11, CxeMbl KOHCTPYKUHH KapTepoB H (bYHNAMEHTHEIX paM TPOHKOBHX CYAOBHIX NH3edAeH:

¢ — OTIANBHO HSTOTOBJEHHHH EKaprep MekZy ¢yHiaMeHTHOR paMoli ¥ OJOK-IHJAHEIPaMH;

6 — ofmwan GroK-pama ¢ KaprepoM U-ofpasnore Tuna; ¢ — ofmwHE GRox-KapTep ¢ pybamxamu

LUHIHHADOB H OTAENbHaf paMa; & — oflufi SJ0K-KapreD ¢ NUAHHADPAMHE H NOABEIUEHBRIMH
' K ¥apTepy paMOBHMH NHOANANHHEAMH,
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Pre. 5.12, Kon- Pue. 5.13. KoHcTpyRUHA © Puc, 5.14. CsapHoft Gnok-kap-

CTPYKUAA aHKEpP- OCTOE3 C SHKepHHIMH CRf- Tep.
HOf cBAzH, 3AMH. ’
i — paMa; 2 — gapTep; ¥ —
LEHAHHRED; 4 — guKepHHES
CEBAZY.

Pue, 5.15. Konerpyxuua octeBa V-ofipassoro COM tuna PC2
¢pupmur S, E, M, T.

4 B. A, Banmefar

44



puc. 5.14 — cpapuofi ofmuMi OGnok-Kaprep ¢ pyOalllkamMH LKJIHHAPOB (IO

cxeme @, puc. 5.11). _
KorcTpykuis octopa V-06pasubix AU3esefl BHIOAHAIOT 10 Pa3/IHUHBIM CXe-

mam. Ha prc. 5.15 nprBefieHs! THIHYHEE KOHCTPYKHHA ocToBa COJI Tama PC2
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Prc. 5.16. Ocrosel V-06passbIx AHaeneit THia 121 (o) o 117145 {8).

¢dupMel S. E. M. T. ¢ paMoBHIMH DOALIHMHKEKAZMH MOABELIEHHOTO THIIA; OCTOBR
MOXKET OBTh BHINOJHEH B ABYX BapHaHTaX: autof (puc. 5.15, @) unu ceapHoi
{puc. 5.15, 6). Ha puc. 5.16, ¢ nzodpamen OTIUTHA H3 aAOMHHHEBOTD CljaBa
OCTOB UETHIPEXTAKTHOTO An2eada tuna 12]1 ¢ paMOBEIMH TMOAIMHIHUKAME MOABE-
IeHHOTC THOE, 4 2a puc. 5.16, § — crapro# ocroB ApyxTaktHOro COJI 11145,

Tnaea 6
UUJAHHIPLI, BTYJKK H KPBIIIKH

6.1. PABOYHE UMJIHHIAPBI H BTYJKH

Haudonee oTBeTCTBeHHOH UYaCTLIO OCTOBA JABHTATENA SBJAAIOTCH

GJTOK-LLHJIHHILPH BMECTE CO BTYJ/IKaMH.
BrokK-muauB A P Bl HETHIPEXTAKTHRIX IH3eJed UMEIOT l'ip'OCT)’IO KO-

poduaTy KOHCTPYKLIHIO, COCTOAILYI0 H3 BepXHe# H HUXKHef JOCOK € pacTou-
KaMH JAJIA YCTaHOBKH BTYJIOK H C BePTHKANBHHIMH NEPErOPOAKAMU MEXIY IU-

JHALPAMH.
Ha puc. 6.1 noxasan o6Kil BHA YyTYBHOrO OJIOK-KapTepa ¢ pySaumKaMu

UMAHHAPOB H BTYJKAMH JJIA YETHPEXTAKTHHX cyioBux COJl, npernaswaueHum
AN YCTAHOBKH MOABEUIEHHOIO KOACHYATOTO Bana.
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Y BOJ aaa cruxenusa rafapHTa H Macchl KOHCTPYKIHH IPHMEHSAIOT MOHO-
6A0kH, 08pelHHAILNE B 00UIEH OTIHBKE U3 aJIOMMHUEBOTC CILiaBa PyOaIuKy
UMAHHAPOE M KPBEIIKH. B pyGamixy MoHOGIOKA 3aNPEecCOBHIBAINT CTAMbHHE

Puc, 6.1, YUyrynnnft 64ok-Kaprep ¢ PyGAMEKEMH DUIHHADOE H BTY.IRAME.

ETYJRY, OXjaxaaeMmpe BOACH, Ha puc. 6.2 npeacras:ien MoHOBI0K Mazorata-
puTHOro ¥ merxoro BOJ tana M756 {cepnu M50), oraurslit us crniasa AJI4,
C BTYNKaMu U3 Jernpobandofi cranu 38X MIOA. Ha BTy/iku HanpeccoBansl ToH-
KOCTEHHLIE CTAIbHBLIE PYBAWKH, Ha HADYKHYE NOBEPXHOCThL KOTOPHX NOCAe
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Pue, 6.2, MouoSaok aerkoro BOI tana M756.

3aNpPECCOBKH HAHOCAT TaAbBaHUUYECKHM TYTEM TOHKUE cioft osoBa (8 ~
A= (,015+0,025 MM) A8 NyUINero NPHJIEraHHs NOCAJOUHOH TIOBEPXHOCTH
BTYJKH K DaCTO4YKe B MOHOOJIOXe.

DJIOK-LHAMHAPHL ABYXTAKTHBIX CYMOBHIX AHzeAelt umenT Sosee CIOKHYIO
KOHCTPYKIHIO, TaK KaK KpOMe TOJIOCTel Aas oxXnaxaaiouledi BOA HX caeAyeT
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cHalXKAaTh HOJOCTAMU /i TOABOAA IPOAYBOYHO-HAAAYBOUHOIO BO3AYXa (MM
BCEX THIIOB MPOAYBKH) H OTEOAA BbITYCKEBIX T'a30B (KOHTYDHBIE NPOLYBKH).
HTo6bl 00eCcneytTs Ayullce HANDABJAEHHE TMOTOKOB HPOAYBOYHOrO BOZAYXE H
Ta30B, HHOTAA B pySauike NUAHHAPA OTAHBAIOT OCOGHE HANpPABIAOLINE pedpa.
Brok-mununapel MOJL M3roToBASIOT OAHOTEBIMHU (puC. 6.3, @) H, KaK HCKJIOYE-
Hpe, ABYTedsMu (puc. 6.3, 6).
Huauuaper {(Tax e, Kak H
KapTep) MOTyT OBITb MOHOJMT-
HEY (npu D < 400 MM) B4 co-
cTaBHEMH. Mg ' HanGonee Kpyn-
HBEIX  KpeliKondHeIX  ZHselen
H3TCTOBAAKT OTAE/BHEIE OTIHBKH
Ha KaxAple OAWH-IBA LHIMHAPA,
KOTOPLIE 3aTéM COSOHHAIOT B eIH-
HBIH OJCK-unaHHAp. Has yera-
HOBKH BTYJIOK OJOK-HHAWHIPLE
pasgefdleT  NeperopoiKaMH  Ha
PAR UHARHADHYECKHX modocTel.
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Pue. 6.3. Pafousie wannuapm MOJA ¢ npopysxofi: @ — npaMOTOUHO-KAANAHKON, § — KOH-
TYpHOH. :

Bnok-uMARHApH Yalne BCero oTIHBAIT U3 uyryHa Mapok CU18-36, CU2]1-40,
CH24-44, CU28-43 u MoaMpHUHPOBAHHKX YYTYHOB; DEXKe NPUMEHAIOT CBAPHLE
KOHCTPYKLHH H3-32 CJIOKHOH KORCTPYKIEH IHAHEAPOB. IIpH ocToBe ¢ aHKep-
HEIMY CBA3AMM MOXKHG YMEHBIIATD TOMHHY CTEHOK OTJIHBOK, & CJIeJoBaTeabHo,
A maccy GAOK-LUJIHHADPOB.

IrawndgApoBse BTYJKH BOBpeMda paGoThl AU3e/d NOABEPraloTes
3HAYHTENBHEIM MeXABMYeCKHM H TENMAOBEIM BosfeficTBusaM. Bo nsbexanne
BO3HHKHOBEHHs SHAUHTEJbHBIX TEPMHUECKHX HANDAKEHUR BTYsAxe Tpebyercd
00eCcrieYHTb CBOOOAHOE paclHperHHe OT HarpéBa Kak B OCEBOM, TAK H Aua-
METPAJSbHOM HANpABJAEHHKH.
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1o KOHCTPYKTHBHOMY BBINMOIHEHHIO PAIHYAIOT CJEAYIOILNE OCHOBHEIE THIIBI
LLHJIMHAPOBBEIX BTYJIOK (pHC. 6.4): '

1) BcraBaseMple B COOTBETCTBYIOILHME pPacrouk# pabouhx HUJIHHAPOB
{puc, 6.4, @); NpH STOM MEKAY HADYIKHON MOBEPXHOCTHIO BTYJAKH U BHYTPEH-
Heil MOBEpPXHOCTBIO PYGAKK UHAMHAPA 00pa3yeTcd HOJ0CTh AR OXJaKAAI0-
meft BOLBI,

2) BTYJKH OHzerel, HMEmHX HefoJblline AHAMETDHI LUHJIHHADOB (D’<
< 200 MM), KoTOpw® OTIHBaIOTCA ¢ coGCTBeHubiMH pyfamikamu (puc. 6.4, O);

3) ¢ pydamiKaMH, HAaRPECCOBaHHLIMH HEMOCPENCTEEHHO HA HApYXKHYKO
TIOEEPXHOCTD BTYJKM (pHC. 6.4, 6}, OXAaXKAAEMOH BOAOH,

Puc. 8.4, KoHeTpyKUHHE UHAHEIAPOBLIX BTYJIOK: 4 - BCTABHAR; § — OTJIHTAA 3407H0 ¢ pySati-
KO#; 8 — C HATIpeccOBaHHOH pyGawmkol; 2 — Co cBepienAaMl BO PAAHIEBOR YacTH.

4) BTYJNKH GOPCHPOBaHHLIX AM3eJel, HMEIOUIHX AONOAHHTEIbHOE OXAANK/Ie-
HYe BepXHero GMIaHNeBOro YTOILIEHHA 33 CYET KAHAIOB, N0 KOTOPHIM LIHPKYJTH-
pyeT Boaa (puc. 6.4, a).

[lepmeiét THN BTYAOK NpeHMYLIECTBeHHO pacnpocrpaded B8 MOA u COJI.
Bropo# THN, npuMmeHdaemuby XA BOJ, ne paudoHaned, TaK Kak mpu padorte
Ausenst MeXNYy BHYTpPeHHeH H HapymHOH CTeHKaMH BOSHMKAIOT {BCAEICTBHE
PasHOCTH TEMNEpaTyp) AONOMHHTENbHEE TePMHYECKNE Hanpsxenus. TpeTui
THII, Henonbayembllt B BOM, umeet psai NOJOKETENbHEIX CTOPOH: BOSMOXKHOCTD
HMeTh Tax AasbiBaeMHH cyXofl Kaprep (Ge3 BOAL) K OCYIUSCTRAATE BEIEM BTYJKH
Uz NUAHKADA COBMECTHO ¢ pybamukoft. UerBepTslll THN, Gaarogapa sddekTHB-
HOMY ClOcOGY OXJAXAEHUA BepXueH wacTd BTYJKM, MOJYHHJA LHPOKoe pac-
npocrparerne aaa MOJL u COJM{ dopcEposanHOro THA.

Bryaxa pukcHpyeTcs B UAMAAPE MOCPEACTEOM BePXHEro GAaHIeBOTO KpYy-
roBOTO YTOJLIEHHA, KOTOPOE ONUPAETCss HA BHICTYNAIOMMN ONOPHHIH 6ypT
py6amk# (puc. 6.5); 3TO AaeT BO3MOXKHOCTL BTYJKE CBOGOAHO PACIIHPSThCS
B NPORONLHOM HANpPaBJICHAH, ¥ INIOTHEHHKE GYPTA OCYLIECTBASETCH MEAHOR TPO-
KJaAKOH, 0cOGOH 3aMa3Ko# 3 GeJIHA WIH HeNOCPeICTBERHON IPHTHPKOH (B 4K~ -
senax Manoft MowfoctH). HanpaBngwomul UHIMBAPHYECKYH 1OAC (GAaHUE-
BOr'O YTOJIMEHHA JOJKEeH UMETh AOCTATOUHEI AMaMEeTpaJBHBIA 3a30p, pacCuu-
TaiHbifl Ha HaWGoJBILES pacllHpeHde BTYAKH NpH padoTe Au3eds.

Hasa ycnaenHs OTBOZA TEIJd OT BEPXHErO NOSca BTYJIKE H CHIDKEHHA ee
TEMMIEPATYPHl MPHMEHAOT PAL KOHCTPYKTHBHBIX MEPONpPHATHH ¢ UENLIO yBe-
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JIHYATE CKOPOCTh UHPKYJAANHH OXJAKAA0men Bogs! (HANMPHUMED, NOKA3aHHBE
Ha puc. 6.5, a, 6, 6). Tax, Bryaka y BOJ no Beelt Hapy:XHOH [OBEPXHOCTH .
cHalxaerca KaHalaMmH BHHTOOODa3HOR QOpMEl ¢ YMEHBINEHHEIMH DPOXCAHLIMH
cegenuamy (cM. puc. 6.2). KoHCTpYKTHBHOS pasEUTHE BEPXHETo MOACA BTYAKH
[pH poCTe AHAaMeTpa M NEAHHApPOBOH MomuocTH MO ¢ypME 3yasuep MOXKHO
npociesuTk no puc. 6.5, 2, 4, .

Hakogren, B gpyxrakrabix MO/l 5is npeaoxpanenus sepxaelt nacty 6/10Ka
OT pa3pHBa (HalplMep, MPH neperpeee Aiizens) Ha BepPXHH{ nodAC BTYAKH

i

N
Y

o

WESLIT

RS T8 RND 105

Puc. 6.5. KoHerpyRLEE BeDXHEX (UaUesblx YTOMmMEHuH BTY.AKY.

HanpeccOBLIBAIOT CTaJBHOH KOBaHE# Oanpax (puc. 6.9, 6, 2, 4, €). Huxnioio
9acTh BTYJAKH YIJIOTHSIOT CaJbHBKOM HJH PE3HHOBBIME KOJBIAMH, EE NPEHAT-
CTBYIOILYMH CBOGOAHOMY pacilMpeHLi BTYAKH npH Harpese (cM. puc. 6.3, 6).

Ilepeyucanm OcHOBHBIE TpeOOBAHUA, NpPeAbLABIASeMble K MaTepHaaaM AJif .
HHJIKHAPOBHX BTY/OK: HENPOHHUASMOCThL JAAA I'asoB H OXJamAawmneil BOJEI
JOCTaTouHas MPOUHOCTh;, BEICOKSS H3HOCOCTOHKOCTb; Xopollad ofpaGaThiBae-
MOQCTh; YCTOHHHBOCTD IIPOTHE KOPPORHUOHHBIX pPaspyleHEH.

Marepuanamu ans Bryaoxk MOJI u COJ cnyxkat uyryan mapox CH28-48,
CUY32-52 u ap., a Takxke MOAMPUUUPOBAHELIE H JEeTHPOBaHEHE uyrynsl. His
BOJl nprmersioT Takke BTYJIKM, U3TOTOBICHHHE M3 cTaiefl Mapok 45X,
36X MIO, 38XMIOA » np. B HensX NOBEILEHUS HBHOCOCTORKOCTH BTYJAOK /1A
BOJI ucnoassyloT asoTupoBaHible cTalbHREE BTYJKH, a Ang MOJ — uyrys-
HbI€ BTYJKH, MOJABEPTHYTHIE IIOPUCTOMY XPOMHDOBEHHIO.

HautGonee cepresHule pa3pymeHHus BTYJIOK BHISHIBACT KABHTALMOHHASR 3DPO-
3 (COnpeBOKAAeMad TaKKe 3JeKTpOXUMHIecKoll KOpposned), 4TO HPUBOIHT
K Heo6XoAHMOCTH ofecneyeHs pajaa mep no Gopbbe ¢ nefl: yMeHpmawT BuGpa-
LUK BTYJAOK, TPHMEHAIOT 3aMRKHYTYIO CHCTEMY OXJI2XKAEHHA, MOBBIHAKT CTOH-
KOCTb OXJaXAaeMBIX HapYKHBIX TOBEPXHOCTEH BTYJAKH, HCHOJbSYIOT SMY/b-
CHOHHEIC TIPHCAAKN K BOJE R Ap.
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Cpeaunii usHoc BTYJAOK ¥ KpymHeix MOJ{ cocrapaser 0,08—0,015 mMm 3a
1000 1 paGotsl. [ToBbIlIeEHBIA H3HOC BTYJAKH HaGMIofaeTcsl MPH 3arpAsHEHHH
MTOCTYNAKMIETD B HHAKHAD BO3AVXA HAH MACJd, HCIIOAB3OBAHHH HEXOHIHIIHOH~
HHX CODTOB MacJia, HapylueHHd pemnma OXJ}E{}K,IEGHHS, neperpEBe BTYJKH, pa-
- foTe HA CEPHHUCTHIX MasyTax H T. J.

6.2, KPbIIIKH PABOYHX HHJIHHAPOB

Kpriixa, xpendmascs K UHJAHHEPY, 3aMBIKaeT (CBEPXY) OCTOB
ZHseaa H ofpasyeT BMecTe ¢ MOPIIHEM H CTeHKAMH LHJIHHAPA KaMepy cropa-
HHA.

Bo Bpemst paGoTH JE3esd KDPHINKA NCABEpraeTcad BO3efiCTBHIO 3HAUHTENb-
HOFO JABJICHHA 'asa U BLICOKOH TeMIRpaTyphl. B ¢BA3H ¢ 3THMH TRKEJBIMH
VCAOBHAMH pafoTel KPBILUKA LOMKHA HMETb MPOCTYIO H CHMMETPHUH YO POPMY,
NOAATAHBOE TOHKOCTCHHOE AHHILE C JKECTKOH OMOPHON YacThlo U PABHOMEPHOR
pacnpeleseHRe TeMNEPATyPh.

JBHILe KphIIIKH cAelyeT HHTeHCHBEO OXJaXAaTh Bojol. CTeHKH KprH_IKH
3a HACKNIOUEHHEM ONOPHOH YacTH, JO/UKHE HMETh PABHOMEPHYIO TOMLIHHY BO
usfekaHie NOSBJEHHS [OBLINEHHBIX BHYTPEHHUX HANpaxeHHH. BHXOER
KNaNaHHKIX CTAKAHOB HA OTHEBYO MOBEPXHOCTb ZHUWA TPeOYeTcHd BHINOAHATDH
¢ GoJbLIHMH panuycaMH 3aKpyTJIeHH.

Brewsag GopMa HUAHBHAYAIbHLIX KPBINEK B 32BHCHMOCTH OT THIIA TH3E/A
MOKeT OBTb LHAHHEPUYECKOH, KBAJPpaTHOH, HeCTH HAH BOCAMHTPaHHOM U Ap.
Ilp# AnaMeTpe Kphl€K MmeHee 200 MM NDHMEHSIOT 00BYHO 6JOK-KPHILIKH,
npeAcTaBAsmAe cofoft ofHy 00mYi0 OTAHBKY AJS IPYNIL WHIHHEPOB HIH
BCEro nuseds.

- Hanfonee c/l0XKHHIMH O KOHCTPYKUMH SABAAIOTCH KPHIUUKH YETBIPEXTAKT-
HHIX Bu3enefi (pc. 6.6), a TaKxe ABYXTAKTHEIX ¢ NPAMOTOYHO-KAaNaHHOH NIpo-
JAyBKOH. KpPLINIKH cocToAT OOBIYHO H3 ABYX NJIOCKU X JHHALL, COSNHHEHHEIX MY
coGofi BepTHKAJbHBIMH CTCHKAMH ¥ CTaKasaMH Aas  pafOouMX KJalaHoB.
B KpplnKe pasMemaloT NOMHMO NBYX WM 4YeThipeX pafouux KJaMaHoB elle
GOpCYHKY, NYCKOBOH H NpeJoXPaHHTENbHBIH Kjaanarbl. CHJIBHO HarpeBaio-
HHEeCcA KaHaJAbl BHITYCKHBIX XJANAHOB BLISHIBAIOT HEPABHOMEPHHIH Harpee
KPBILIKH.

Y MO/ ksnanaHs HMEOT OTZeMBHHE Kophnyca, a v BOJ — paaMematotea
HETOCPEACTBEHHC B KOPIyce KpHIKY, 9T0 TpelyeT B HEKOTOPHIX CIywaax
YCTAHOBKH B KOPIYCe OCOGHIX OHOPHBLIX THE3A H3 MATEPHAJIOB HOBLIIEHHOH
crofikocTé. B dopcupoRannEIX AH3€AAX KOPIYCa KJaalaHOB 1-ONOpEHE cefJia
NPUXOAMTCA OXJaxAaThb BOAOH (0COGEHHO TIpH padoTe HA CEPHHCTHIX COPTAX
TOMAHRA)..

[To cpaBHEHUIO ¢ KPBHILKAMH UYETHIDEXTAKTHBIX JAH3e/Iel KpPHIIKH ABYX-
TAaKTHHX AH3eNell ¢ TMpPAMOTOYHO-KAanaHHOH npolyBkoil obnagaioT Gonblwed
TEMJOHANPAMEHHOCTEID. B CBA3H ¢ oTcyTCTRHeM PAGOUMX KJANaHOB KPBILIKH
IBYXTAKTHBEIX AH3eA€H C KOHTYPHOH NPONYBKOH KOHCTPYKTHBHO MpOIIe.

Jiia ayanest o4HCTKH KaMephl CrOpaHHs KPHIIKK HHOTAA BRINOJHAKT ¢ BO-
CHYTRIME HJH OOgyCehepRUECKHME JHHLIAMH.

Kpeiwkn xpynasix Kpefiukondusix MO/ (¢ D = 600 Mm) gacto cocTosT 13
ABYX wacrefl, pUYeM HHKHICKO OTHEBYIO 4actb KprLHKH OTJHUBAIOT U3 XKAapo-
CTOHKHX MaTepHaNOB (HANPHMEDP, MONHOAEHOBOH CTanH}, a BePXHIOW OMOPHYIO
YACTh — W3 YYT'YHA WY cTantu (pHc. 6.7).

Jas 3amuTH BepxHero (JIAHIEBOTC YTOJLIEHHA BTYJKH OT Neperpesa
KDBIIKH KPYIHBX AH3EJEH BRIOJIHAIT 00 YTONAeHHBIME B NOJOCTL HHJIHH-
Ipa (puc. 6.8, a), aubo noaykoJanassore Tena (puc. 6.8, 6).

OxaaxieHHe KPHIIEK Uallg BCeTo NPOU3BCAAT NpecHC Bogol (Bo Habexa-

_ HHe BLIGJISHHH CcOfed NpH oXJasAeHuE 3a6optaoii BoAoH). Bojla K KpBIUIKE
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Puc. 6.7. Cocrapran xpumka MOI
6KZ 60/110 drpmm M. A, N.

TAKTHOMD OH3ICHA ¢ JBYMA

paﬁoqm{u KAanaRaMH.

Pue. 6.6, Kpeunkra yetnpex
[ — BHNYCKHOH Knan

YacTe

HHEHAA

n

HDEWIKA.

= ; u 2 — sapxnaa

&M; 2 — CTAKaWW KA3HNAHOR, &,

BCPXHE: H HHMHee JHEDE;

4 — BRYCKHOR KnaTau.

a)

NN

i:7 Prc. 6.9, Kppiwra MOI tina K90GF.
{ — paIVANbHER KAHAN OXAZMARHHA AHNIA; 2 —
EAHAMHN OXJaXgeHHA (AAAUeBHX YTOAEHHH BTYAKA

H KpHIGKH.

‘)

Pre. 6.8, Kpeimxu MOM:
& — YTODNeRHASA (JacTHYHD)

B NOAOCTL UMMAHHADaA; & —

AYKOARAUHOro THIA.

no.



MOABOAKTCST H3 3apylallleuHOro NPOCTPAHCTBZ LHIWHAPA Uepe3 BHEHIHAe
NaTpyoKH HAH HEpenycKHble TPYO!, YIJIOTHEHHLIC TeNJIOCTOHKHMH pe3nHO-
BEIMY KONbIAMHK. [IOTOK BOMBI AOJKEH MOCASXOBATEIBHO OXJaXKIATb OTHEBOE
IHHIE, KJanaHKbe CTAaKaHH, 4 TAKKe KaHanbl A BO3AVXA H IPOAYKTOB ¢T0-
panus. Hns ycHJeHHd LUHDKYJIALHK BOAB NPHMEHAIOT CHSAYIOIEe: KPBILIKH
XeJaloT ABYXNOJNOCTHBIMY; Y IBHIL2 NOTOK BONE HANPABAACTCH TAHTEHIHANBHO
gepes COMAA; OTIMBAWT LONCAHHTRNBHBEIC HANPABJAAIOMHE CTEHKH, B BOJAHBIE
NOJAOCTH GOJBIWIOH eMKOCTH BCT2BJSIOT BHITECHHTENH H Ap. Bo usGexamue
0fpa30oBaHtA DapOBOAAHEIX 30H TOpAYAs BOLA OTBOAUTCA H3 HauGo/ee BhICOKOH
TOUKH IOJOCTH OXJaMACHUA KpBILKM. JLas OYUCTKH noaoctefi OXJamIeHus
KPBILKY OT (OPMOBOYHOH SeMJIH ¥ VEAIEHHS HAKHIH CJAefYeT NperyCcMOTpeTh
JIIOKH HJIH  OTBEpPCTHS, 3arAyLIEHHHIE
npodKaMH.

lazoynioTHeHHe MeXZY KpHILKOH H
UHAHHApaMU 0CeCTeyHBaeTCsl YCTAHOBKOH
KpacHo-MeIHOH HJAIH MeAHo-acdecToBO
NPOKNAAKHE, NPHIKHMAEMOH BLICTYNAIONHM
KPYToBHIM GYpPTOM KpPHULKH. DJIOK-KpHiLl-
KH HHzeneft ¢ IuamerpoM D << 200 MM
VCTaHaBJAKBAKT KGO Ha DPUTHPKY, JAH00
Ha ofImyi AJIOMUHHEBYID NPOKIAJKY;
npH 3TOM AJA  YJAYYIEHHA VIJIOTHOHHRA
KAMAOrO LUJIHMHAPA NPOTAYMBAIOT IO HE-
CKOJABKO KPYroBEIX KaHaeox. [Ipokaajgka
Josxna OBITH DaBHOMEDHO O0XKaTa, HO
623 NepeTATHBAHHA INNHUJEK; HHOTAA A/
9TOH LeAH NOAB3VIOTCA CHEeUHAabHbBIM JH-
HAMOMETPHYECKHM KJIOYOM H, KPOMeE TOTOo,
VCTAHABMHBAIOT MOCNEfOBATeIbHOCTD 33-
TAXKH OTACJABHBIX I'4€K. Pue. 6.10. Kppuexka MOZ tuna RNDI05

Kpensiense KPLIWEK K UHIHHAPY MPo- $upmer 3yasnep.

H3BOIAT IINMHAbKAMH, OGOJTaMU H aHKep-

HHIMH cBA3AMH. KonrdecTse W pacnosioxeHMe KpPHIUEYHHX IUNHJAEK HAJIA
YeTBIPEXTAKTHRIX Ausenell ({ = 4 +8) oHnpeZensAeTca pasMepaMud H YHCAOM
BIYCKHBIX U BHIMYCKHBIX KAHAJOB, PACIOIOKEHHBIX B KPHIUKe, T8 ABYXTAKT-
HBIX Au3eefl ¢ KOHTYPHOU NPORYBKOH NPHMEHAIOT OONbILSe KOAHUECTBO IIHTU-
Jek (7o 20}, yToOhl 0BeCHedHTh pABHOMEDHOE 00KAaTHE KPHILEYHOH NPOKIaLKY.
B kpyruaix MO/T uamnte d4cno. p3yioT AAHHHbE TOAATINBLE OO/ITH, & 3aTAKKY
OCYINECTRJAIOT THAPABAUYECKHM YCTPOHCTBOM.

[puBefieM NpHMEDPHl KOHCTPYKUMH THNAYHBIX KpHIMEK CYAOBRIX Kpemil-
KONHBIX ABYXTAKTHHIX Huseneh. HoBas KOHCTPYKLUA KPBILIKH A7Td AH3eneil
tuna Qupmbl Bypumetictep u Bafin K9OGF unuaunaposoit Momuocteo N, =
= 3410 . c. nipu 1 = 110 of/mun u p, = 11,8 Kre/cm® xapaxrepusyerca cie-
IYIONIMMH ocobeHHoCTAME (pie. 6.9): KpHIIKA NMOJXYKOADAYHOTO THHA, US]Ib-
Has, 13 KOBAHOM CTa/i; BICOTa KDBIIIKH cHHxKera {10 0,54D); pas uateHcudu-
KALLHH OX/JaXKACHUst B OTHEBOM KHHINS KPHINIKH [IPOCBEpIeH HEMBll pPAg pa-
IHAJBHEIX EaHasiop /, 10 KOTOPHIM LHPKYJAUPYET BOAZ; B KPYIOBHIX (aHie-
BbIX MOsiCAX KPHITKH H BTYJIKY NMPOCBep.1eHsl TAHTEHIUATbHBIE KAHAME 2 IJAA
oxnaxcaawilefl Bogpl; KOHMUTYpallud KaMepbl CTOPaHHA MPHMEPHO TIPEIKHAN;
KOJHYECTBO HOPCYHOK — TpH; 6Jarolaps NOAYKONNAYHONK KOHCTpYKIMY
KPBIIKH (PAaHLeBON f10AC BTYJAKH XOPOIIO 3aUiHIEH OT HENOCPEeACTBeHHOIO
Harpepa FOPAYHMH rasaMu (IpH TONQKEHHU MOPIHA B B. M. T.).

Ha puc. 6.10 nokazana coctaBHEas KpeIllKa Zuzedd GHPMEI 3YAbHSp THIA
RNDIO5 mommoctero N, = 4000 1. c. npu n = 108 of/Muun u p, =
= }1,7 krc/eM?® ¢ KaMepoli cropanHs «UIATPOBOTO» THHA. KPHIUIKA COCTOHT H3
OCHOBHOH OMNOpHOH wacty / ¥ HMHAHHAPHYECKO BCTaBKM 2, B XKOTOPOiH pasme-
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IeHL POPCYHKA, NYCKOBOH X NpefoXpasHTeNbBHIA Kiaamansi. Kamepa cropa-
HHA OTHOCHTEJBHO TOHKOCTEHHAA (A1 YMEHBIICHHS TEMIOEDATYDHBIX Iepena-
XOB); KONHUECTBO H PaCNOJIONKEHUE TONJKBHEIX (aKeNoB COOTBETCTBYET KOHPH-

rypanuH KaMephl.
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Puc. 8.11. Kprnuga MOJ «®uat» thoa 10605,

N\

|

Ha puc. 6.11 npusenena xpoimka auzeis «duam tuna 1060S ¢ muanuapo-
BOH MOIHOCTHIO N, = 4000 5. ¢. npu # = 106 o6/mun u p, = 11,9 xrc/em?.
CrasipHas NeJpHOJKTAA KPHIUKA YTONJEHA HA BBHICOTY dJaHUa BTyakn. ony-
cepuyeckeoe AHHUE o0ecleurBaeT XOPOWIVID OYHCTKY KAMEPH CTODaHHd.
QDopcyHka, NYCKOBOH u NPeAOXPAHITEIBEHIN KAANAKb YCTAHOB/IEHBE B 0COBHIX
BCTABHBIX Craxapax. JIHHINE NMOPIWHA ¢ DOAYKOJBIEBOH IOJOCTBIO BMECTE

¢ KPHIIKCH 00pasyloT KaMepy cropadud THna lecceapmana.

Tnaga 7

FA3OPACNIPEAEAUTENIbHBIA MEXAHU3M

7.1. KNAMTAHBl BIOYCKHGLIE H BLIHTYCKHBIE

OcuoBHee HasHayepHe MeXaHH3Ma rascpacrpele/IeHda — yIopas-

JIEHHE NPOLECCaMi BOYCKA BO3NYX4d B BRINIVCKA OTpaﬁoTaBLHHX raszos.
I[J'IH UCTHIPeXTAKTHEIX FHuzeneidl HauGoabllee pacnpocTpaneHye MoJyyunn
Kyaanauubie MeXaHHU3MBl Fazopacnpejesenisd, COCTOALINE M3 paclpeleNHTEb-
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EOTO Bafia ¢ MPHBOAOM, KYNAYHBIX Mafid, YCTAHOBAEHHBIX HA PACTIPEASIHTE b
HOM BaJV, TOJKATe/eH, WITAKT, PhlYaros 0 BOYVCKHEIX H BHITYCKHBIX KJaNaHOB.

B ABYXTaXTHHX AM3eJX C KOHTYPHBIMH CHCTEMAMH IPOAYBKM, a TaKXKe
¢ ITAI npumersiercs: GecKaanaHHOe TasopacnpeieNenne, IpyU KOTOPOM PyHK-

Prc. 7.1. Pabouke xnanagn: o — He3 OTAAbHOTO Kopiryca; 6 — ¢ OTAeAbHEIM
KOPTIYCOM,

UMM TasopaclnpefeTHTENbHOTO MEXaHH3Ma BBINOMHAIOT NPOAYBOUHHIE M BHI-
NYCKHRE OKHR, a OOpPLIEHb HCHO/Ib3YeTCA B KauecTse 30J0THHKA. B ceaAsu
C 5THM GeCKJalaHHas CHCTeMa PaccMoOTpeHa B ra. 12.

BHYCKHEIE H BBEINYCKHBIE KIANAHE OCYIIECTS/A0T NPOLECCH CMEHE 3apAsia.
OCHOBHBIMH 3JIEMEHTAMH KJIANAHHOTO KOMILIGKTa ABJASICTCA KIamaH, KOPOyc
KJanana, HaDpaBAAIAR BTYJAKA, DPYRUEA H ee Tapelxa.

Knanaast Bo BpeMa pafoTsl MOABEPramTesd 3HAYHTETbHBIM AMHAMHISCKHM
HarpyskaM, 4 TAXIKE BO3JefCTBUIO BEICOKOH TeMNEpaTyYpH (0CO6EHHO BHITYCK-
Hute KAanans). Cpepuss TeMneparypa TapeJoK BIYCKHLIX KJanaHoB BO BpeMs
padothi mocturaet 500° C, a sunycrueix 900° C. BepTrKAaIbHOR paclosioXeHHe
KJIanaHep B KPHIIIKE yMeHbLIaeT UBHOC CTepPHEHS H ero Hanpasaswonefl. Kna-
WaHB OTKPBIBAIOTCH BHYTPL LHJAMHAPAE, 4eM AQCTUIAETCH ILTIOTHOE IX TIPHJAEra-
HHE¢ K ONOPHOMY CeAMY NPH BLICOKOM AaBneHUH B uMaunzipe. Ilpu paspemxenun
B LH/JIHHApE (HANOMHEHUE) TJIOTHOCTL NPHJAETAHHA KiamaHa OGecHeyHBASTCs
HATAMMEENEM TIPYKHHEL

Ilpoxoanele CceueHHs KJIANAHOB BHOHPAOT BO3MOXKHO GOJbILHMH, 9TOOH!
00ecneynTh X0poliee HANOAHEHHE UHIHHApa. K/1anash MOHTHPYIOT M50 Hemo-
CPeICTReHHO R KOPOYC EPHIUKE (pHe. 7.1), Aubo B oTAeAbHAHT JUTOR 0XdamKEAe-
MBIH KOPMYC KJ2NaHa (BBINYCKHLE KNamaHs). YCTaHOBKa KaanaHa 0ea oT-
IeJBHOCG KOpIyca [O3BOAAET YBEIHUMTL AUAMET) TapelKHU K/amaga IpH-
MepHo Ha 20%.
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Pacnosoxenne KAaNaHCB 3aBHCHT OT HX KOJHMUECTB&, TAKTHOCTH JH3e1s,
YACTOTH BPALICHHS, CXeMbl NMPHBOLA KJANAHOB M CTENMERU QopcHpoBaHi.
B 4eTHpeXTAKTHBIX AHSENAX MPUMEHSAIOT ABA HJH YeTBIpE KJanaHa; npH Cxo-
POCTH MNOPINHA ¢, Bhilie 8—10 M/c HCMOML3YIOT OCHYHO YeThipe KAaHaHa.

Puc. 7.2, CxeMBl PACNOAOKENNWS BRYCKHEX H BHNYCKHBIX KAanasob.

B IBYXTAKTHBIX AM3EAAX HAXOAAT NPHMEHEHHE OT OBBOID AC YeThIPEeX KanaHoB
(IPH MPSIMOTOMHO-K1aNaHHOI cHeTeMe IPOAYBKY): OLHE KJanal — TOJLKO LA
Hekotopeix MOJL; oT ABVX [0 YeTEIpeX BHIIYCKHBIX K/AaNagob — AIa AHsedei
BCEX THNOB B 3aBHCHMOCTH OT HX OLICTPOXOZHOCTH, CTeNCHH (POPCHPOBAHKA H
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Pue. 7.3, Cnocofnl sakpenJe-

HiHA ONOPHAIX KOMEU KNanaHoB

B KPbIIIKe: & — Ha peswie; H—

Ha KOHYCe; & — UHNHHApHYe-

ckoft sampeccoBkofi fo ynopa;
2 — ¢ KaHaBKaMH.

KOHCTPYKTHBHEIX OcoOeHHOoCTed.

Pacrnioncxkenue K1ananoB B KPHILIKE YEThIpEX-
TAKTHHX fHaeneli MoxeT OHITE caefyomiese: Tpo-
JonbHOe AJs JABYX KfianaHos (puc. 7.2, a),
nonepeunoe (puc. 7.2, 6), NPoLOAbEOE AN YEThl-
pex Knanaios (puc. 7.2, 8}, a B KPBIWKe ABYX-
TAKTHHX Ausenefi — OPoOA0JbHOE IS ABYX XKJA4na-
HOB (puc. 7.2, 2). IIyHKTHpOM Ha pDHCYHKE NOKa-
33HO PACHOJIOKEHHE BIYCKHBIX H BHINYCKHBIX Ka-
H&JOB,

KaamaHb H3TOTOBJSIIOT HEVIBHEIMH HJH COCTAB-
HeiMHA. Bonee pacnpocTpaHeHHOR ABAARTCH LEJb-
Has KoHCTpYKnuA. [lepexos oT Tapenxkk Kna-
HaHa K CTeDPXKHIO BRINOJAHAKT ¢ OOABLINM pPajHy-
COM 32KpYTJIEHHsA, TAK XaK B 3TOM MecTe BO3HH-
KaoT OOJbLIHE MEXEHWYECKHEe H TeMIeparypHbe
Hanpsixedus. Jina pusenefl ¢ TOBLILICHHEIM HAA-
JYBOM CTep&eHb CHAGXKAOT YHJOTHHTETBHBIM
YCTPOHCTBOM (BO H30eXaHHE NPOPHIB& NasoB).

OnopHEIM CEAJOM TAPEAKH KJalaHa CcAyxar
Kopryca KpBIIIKH U KjanaHa Uik ocofioe onopHoe
THesfo, BCTaBASeMOe B Kopnyc Knanaka. Hekoro-
phle crnocofE 3aKpensiedud ONOPHOTO ceAda NOKa-
3aHH Ha pHC. 7.3.

OTBOA, TEIJIOTH OT KJ4NIAHOB OCYIIECTBAAIOT
4epes HanpaBIAWYHw BTYAKY CTEPIKHA M ONOp-
HOE THE3LKO TAPEJKH KJallaHa. JHayeHus TeMmmepa-
TYphL TAPEIOK KJaRaHOB HPUBEIEHBl HHZKE!

TeMnepaTypa Tapenox KMaRanod ¢, °C

Juzens
BOYVCHHRX BHOYCKHBK
Manoobopotueiii 400—450 600—700
Bricokoo6oporblit 4503500 700—900




Oopma Tapenk® KIanana B 2HAYUTEJIBHON CTENEHH ONPEAeifgeT ero jRect-
KOCTL, a TaKKe YCTOHMIIBOCTE KOHUuecKol dacku B padore. B medopenposan-
Heix MOJK  nenmoawsyior RapGoaee npocTyio GOpMYy TJIOCKOR TapedkH
(puc. 7.4, @). Lna Bovexuslx knananos BOJL npuMeraior TionpladoolpasEyie
gopmy Tapeaku (puc. 7.4, 6), npn Koropoll ynvulllaeTca ofTeKanke KJianaqa
BOSAYUIHER TOTOKOM (Ipn RanonHenuu)., OGTeKaHHe KianaHa ¢ BHIYKJOM
Tapeaxoi {prc. 7.4, 8, 2) HaTeHCHGHLIHPYETCA NPH BRINYCKE FA30B H3 UHANRAPA;
no3sToMy 3Ta $OpMa HAWIE IHEDPO-

KOe PaclpocTpabHeHue 78 BBITYCK- ! i
pacnpocty Y |\ RS

HEIX KJA4N4aHnOB YeTHPeX- i ABVX- il e
X Ra HETBIPEX- 1L 1B} =S\ Sy
TAKTHHIX fAHsege, Hid raanaua, == e .
NPeACTABASHHOIO Ha pHe. 7.2,¢, P 57
KPOME TOrQ, NPeAYCMOTPEHO BHY- RN ._;_ {'h .
TPeHHEE OXJIaKIeHHE. i';‘ | Bt s
€ Uedplo MOBRILIEHHA H3IHOCO- Iy g 1 Z—""*J*';*
CTOHKOCTH H aHTHKCPPOSHOHHOCTH % B R
TApeJIKH Kjaalapa OMnopHYIe (acKy | 'ﬁ P R
T - - r (r ‘r,'.‘/: 4]
Tapeakl, & MEOTAA H (acky Kja- & x;,;% :
NaHHOTO CeAa MOKPHBAIOT CTEMIH- Pt et
gy N

TOoM. ¥Ton Konuueckof dacki Ta-
peaKH, paBHBIE 4b°, ofecreuumaer
CAMOTEHTPUPOBaHNE KJANAHA 1 Ha- 5
AeXHOe ero VILIOTHeHHe.

B 3aBHCHMOCTH OT KOHCTPYKUHK
H OBICTPOXOFHOCTH AH3ETR TIpHME-
HAIOT OZHY WM JBe K/allaHHbe
apyxuuel, ITon sHauuTEIBHEIX Mac-
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Puc. 7.4. dopma TapenoOK KARNAHOB, Prc. 7.5, BHOyCcKROR w®JI2nNaH IByXTaxT-
yoro MOI ¢upuu By;gweﬁc'rep u Bafiy
tuna S560VTBE-110.

cax KJ&nadHOro NpPHBOAA UE/eco00pa3sHo BEPeXOXNTh HA JBe€ KOHUEHTpPH-
YeCKH PacTOJIOXKEHHEE FPYKHHE PA3JHYHOTO AHAMETDE.

Ha pue. 7.5 npeacrasien BRINYCKHO! Kaanad ausens GupMer Bypmeficrep
u Bafin Tuna 550VTBF-110 ¢ N, = 2900 5. ¢. nput # = 170 o6/mur. Knanan
YCTAHABAUBAIOT B OXJAXKAAEMBIH BOJAOK YYPYHHBIA Kopnye 3, HMEKOUIHA ChEM-
Hoe gyryHnoe ceano /. CrepixeHp X/janana o NepeMeIlasTes B HATpaBaIAwoIIeH
BTYJES 4. Ha HHXKHIOW YACTh CTeDPKHA HaIeTa B FOpsAUeM COCTOSTHMH pydaiKa 2,
NPeAOXPaHAIoNIasd HANPaBJIAOULYi0 OT HeNOCPeACTREHROTO BO3ALHCTBHS TOPs-
YHX Ta30B. 3aKphlTHe KAanaHa OCYWeCTBAAETCS ABYMS KOHNIEHTPHYECKH pac-
TIONIOKEHEBEIMH TIPYKUHAMH 6 H 7, MIPHYSM KaxkLas H3 HHX pasfieNieHa Ha ABe
OJHHAKOSBIE 4acTH. Mexkay oberMH 4acTAMY NPYKVH YCTAaHOBJCHA NOABHAKHAR
Tapenka §, cBsisaHHAf C pRIUATOM KJanaxa. HHmHHe ROJOBHEBI HPYKUH ONH-
PaTCcA Ha KPLIHIKY KOPIYCa, & BEPXHHE ~— Ha TAapeJKy, CBA3ZHH VIO CO CTEPXK-
HEM KJalaHa KOHHUeCKHMH PasbhbeMHBIMH CYXapHKaMH.
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MarepHasiel A9 KNAnanoB NOJKHE 00eCneudBaTh 33JaHHEIE MeXdHHYECKHe
KauecTea MIPY BLICOKOH TEMNEPATYpE, a TAKIKE YCTOAUMBOCTD MPOTHB OLICTPOTO
H3HOCA M TFa30BOH Kopposud. Buimyckase Kaanagel MOl n COMH, paforato-
IHe NpH CPABHHTENLHO HEBHICOKOH TeMIepaType, M3IOTOB/SAIOT H3 YIJiepoiH-

cThix cTaqeit 40, 45 u ap., a Takke

H3 JerHpoBawhHX cratedr 40XH,

Cer 65XH, X10CM u 20XH®A. Bu-

OVCKHEE KAaNdHbl CASAYET H3TOTO-

_ i . BJAATE H3 KapONPCUHEIX JeTHpPO-

. d - BannbX cTajefl 2X18H9, X18H25C

& HJI#  CHJIbXDOMOBBIX 3CX8M,

% Nt : [ 309CX8MA. Juas BricoKodoOpCHPO-

/S N BaHHBIX AM3eJefi MCIOAb3YIOT cie-

X OVaNBHBIE JKAPOCTOKHE CT4nu, Ha-

. npuMep 4X14H14, 3U69, 3HU72 n

Pue. 7.0, DCEMS K KOHCTDYKTHBHEIM COOTHO-  2R[{107. OnoprEe ceinia KJaNaHoB

WeRRANM KJAalaHa.

JeJaT H3 4YYLyHa ¢ IpHcajikot

XpoMa H MOnHOAeHA, CBEPXHPOY-

HOTO 9YI'YE2, aJioMHHHeBcH OpOH3H # Ap. Knaanannbie NOpYyKHHBE H3TOTOB-

AT H3 cranedt 602, 652, 60C2, BOX®PA u ap. nyTeMm XOJNOOHON HABHEKH C
nocleRywomeH 3aKakKkol B OTIYCKOM,

QOcHGBHEIE KOHCTPYKTHEHEE COOTHOIICHHA KJANAHOE 3aBHCAT OT KOHCTPYK.
IHH KPHIIKH, GRCTPOXOAHOCTH AM3eIs H pAja APYyrux dakropos (pHC. 7.6)-

7.2, MEXAHH3M NPHBOAA KJIANAHOB

OcpoBHOE HasHayeHHe MeXAHM3MA TasopacHpelesieHdsa — CBOeBpe-

MeHHOe OTKPHITHE H 3aKPHITHE KJ1aNaHOoB # O0ecleyen e BX ABHIKEHUA 110 ONpe-
JeJACHHOMY 33JaHHOMY S3aKOHY.

TIpHBOA KAAT&HOB OCYIECTBJSETCA OT COOTBETCTBYIOIEUX KYJAAYHEIX HIafG

pacnpefe’HTebHOTO Bajla, PacnofOKEeHHOTO OOBIUHO NapasjebHO KOJeHYa-

a)

v o

f)

Purc. 7.7. Dcruspl pacnoMOKeHHST DACTpeleddte]LHOrO Bala,

TOMY Banly (BAoab Beero Ausend). Pacnpenesurenbhblii Bad B 3aBHCHMOCTH OT
KOHCTPYKHHUM ¥ cTefleHH ORICTPOXOAHOCTH JAH3eNf MOXKeT OBITh PacCIoIoKeH
B BepXHell wacTH pusend y Kpbliex (puc. 7.7, @) uau vag HuMu (puc. 7.7, 6)
¥ B cpenmefl yacTH (OKOJO CTHIKA KapTepa ¢ OJOE-UHJAHHAPAMY) BHYTpU
(puc. 7.7, 8) ujn cHapysmxu (puc. 7.7, &) Kaprepa.

MexanuuecKue NPHBOLE KJIANAHOB MPH GOKOBOM PacloJIOKEHHH pacnpese-
JUTENBHOTO Baja AJAA UYeTHpeX- W JABYXTAKTHHIX IusejJell [OKasaH® Ha
puc. 7.8. K ocofeHHocTAM npHBoAA BHIYCKHOTO KiaanaHa MOJ ¢upmut Byp-
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Meficrep n Bafin tana 550VTBF-110 (puc. 7.8, 6) caenver oTHeCTH pasfieaeHHe
KJamaguoil Mpy>KHHL Ba JBE YaCTH ¢ [IOMOLEBI0 0cob0i TaperkH I, NapHHPHO-
CBASAHHOH C PBYATOM Z U CTOHKOH pHIUAra J; 370 pasje/ieHHe npecielyer Leab
YBEANYHBTL YCTOHYKBOCTD H HAAEKHOCTh paboThl NPYXKHEH (CM. TakiKe puc. 7.5).

Ilpu BepxHeM pacnoJOKeHHH paclpefeHTeBHOTO BaNa RJaladbl HPHEC-
I9TcA B JeHCTBHE HEMOCPEACTBEHHO OT KYJaurnX mwafh6 (puc. 7.9) uan ugepes
PRIMAKHYIO TNepenaqy.

Ha puc. 7.10 npuBeaeHa KOMNAKTHAs KOHCTPYKUHS NPHBOAE K UEThIpeM
EnananaM. Ms pHcyHRa BHIHO, YTC HA KaXKABE JBA KAaNlaHa [IPEYCMOTPEHO
no oo ITaHre; AAA ABYX BHITYCKHBIX K/AMGHOB HMEETCH PACNONQKEHHEIH
cJieBa BCIIOMOTaTe 1bHEI BAJHK, MTPUBOANMELH B feficTBHe pRYAXKKEOH Neperauel,

Cpenn pacCMOTPEHHBIX CXeM DAaclOJOKEeHHA pPaclpeAeaINTebHOrC Bana
raufosee YROOHOH B OTHOIUGHAH MOHTAXa H OOCAYIKHBAHHA SBJIACTCA KOH-
CTPYKUHSA, NOKa3zaHHas Ha pHC. 7.7, 2. DOKOBOe PacloNOXKeEHHE pachpeenu-
TeJIBROTO BaJa npuMensercs yame sBeero ¥y COL u MOJI, a Bepxuee — v BOLL
€ UEeNbI0 YMEHBIIHTDL CHJB HHEPLUHH JeTanell NPHBOJHOTO MEXaHH3MA.

Jaa yoponterus H yBeJHYCHHST HaJ@KHOCTH JelCTBRHA B HOBeHIIHX MOJH-
duxanuax asyxtaktaeix MOJ tina KYOGF ¢upmbt Bypumeiicrep u Bafin me-
XaHEuYyecKad CHCTEMA NPHBOAA KJaNaHa 3aMEHEHa THAPABIHUECKOR MacaaHoiH
cactemofi (puc. 7.11, a, 6), B KOTOpO# YCHAHe TMOPLIIHEBOIO THAPONpPHBOAA
(rugpoToNRaTeNs), IPUBCAHMOro B JeficTBHE oT Kyaayuol mwafOel, nepegaerca
K MOPLIHIO CePBOMOTOPA, BO3LCHCTBYWOINETO HA WINMHHAEAbL BBINYCKHOTO KiAa-
nana (As erc oTKphTHA). JIAfS 38KpHITHA KJanaHa NpeaycMoTpesa CHCTEMA
INPYKUH, JeACTBYICLINX Ha O0ILYIo Tapeiky Kaanapa. [{uawpAp cepBoMoTOopa
HMeeT ABa BIYCKHBIX OTBEPCTHS OJHO U3 HHX, CHafkKeHHOe HEBO3BPATHRIM KJa-
MaHOM, paclioJOXKeHO B BepXHell 4acTH HMAMHIpA H obecrednBaeT NOAauy
Macra NMpH OVCKe ZU3es; OTBEPCTHE B HHIKHEH MACTH IHAHBADA CJAYHKHT AJd
KOMOCHCAUH NOTEPb MAacia, CBASAHHBIX C yTeUKaMM WJH H3MEHHBLINMUCH
TEMIIEPATYPHLIMH YCJACBHAMH. MaKcHMa/lbHOE J@BJAEHHE Macsja NpPH OTKPBITHH
Kianasa cocrapiser okono 200 xre/em®,

Pacopegenntennsssie padet (puc. 7.12), H3TOTOBAGHHEE LEJLHBIMH H CO-
CTABHEIMY, YCTAHABJHBAKT HA PA3BEMHBIX ONODHBIX NOAMMIHHKAX, 3aHTRIX
AHTHOPUKUUCHHEBIM CIVIABOM, ¥ CHAOXKAIOT YIOPHKIMU TOJIHIHHKaMH, BOCIIPU-
HHMAICLIHMY OCCBLIE YCHJIHH OT MEXaHH3Ma MpHBOIA.

Hasnauenue Basa — ofecneulTe OTKPHITHE ¥ 3BKDPBITHE B ONpeJeJIeHHON
HoCNeIOBATEIbHOCTH BOVCKHEIX H BRIIYCKHBIX KJ4NaHoB. Ha Bany pasmeiianoT
Kynagarie wafiGe, KOAHIECTBO KOTOPBIX, KAK NpPABHAO, CCOTBETCTBYET UMCAY
BIYCKHBEIX H BHIIYCKHHIX KJIanaHoB. Eciy pesepe AH3ens OCyUIECTBAASTCA OCe-
BOll mepeIBHXKKOH pACHpPefsUTeNbHOTO Bala, TO CTABAT ABCHHOH KOMIJIEKT
KyJauHbIX IAaH6 (Ana ofecneyen s nepefHero ¥ zaguero xono8). ¥ BOJ kyaay-
HEle Mafifbl (TaK HasblBaeMble KYJAadKH) OTKOBBIBAIOT 32 OHO LEJoe ¢ BAdOM.
[Tpodusp kyaausofl waldGH cnpefie/iseT XapaKTep OTKPHITHA KJanana, a Takxe
MOMEHTEI K TPOACJKHTENEHOCTE OTKPHITHS H 3aKprrTha. Kpome mmaiit pafoyux
KJalanoB Ha BaJy 9acTO YCTAHABAMBAT KYJAAYHEIC MIafi0b YCKOBLIX BO3AY-
xXopacnpefenntenell, TOIVIMBHEX BacocoB Bl H ap.

[IpuBoa pacnpeRe/MTeNBHOTO Bajla KMeeT Da3JHYHOE KOHCTPYKTHBHOE
BBINOJIHEHHE B 3aBHCHMOCTH OT THIA ¥ OBICTPOXOAHOCTH fusend. Ilpu cpeddem
1 BEDXHEM PacNoJOXKEHUN pacnpeeduTebHOTO Bada NPHBOJL OCYIIECTEIARTCS
syfuatofl usIH nenuon nepegavel. Ha puc. 7.13 nokasada syfuaraa nepefava
UeTEIPEXTAKTHOTO AH3EHd OT KOJeHUaToTo BAJA K DACHDEASSUTeAbHOMY II0-
CPeACTBOM HaGopa IlecTepeH. Y HepeBepCHBHBIX AM3ejeH NPHMEHSIOT Nepeaa-
TOYHEIE INECTEPHH € KOCHIM WJIH IIEBDOHHBIM 3y060M, ofecneuuBatoniue Handonee
IAaBHOE 3aUenyeHHe. ¥ YeTHPeXTAKTHBIX AH3ejefl MepelaTOuHOe OTHOLIEHHE
i cocraBaser 1:2, a y AeyxtakTHEX 1 : 1. lepedarounoe oTHolieHHE [ =

fip.s

P .
=7 » TA€ 1 — YWacTOTa BPAUIEHHR .
K. B
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Pic, 7.8, HpuBOAE KJANAHOB IOCPEACTBOM, WITANFIL.
a — vetnpextakrenx COH. -
{ = KyAauead mafCa; £ — cepera ¢ PONHKON; 3 — WTAHra; ¢ == PHYAR

6 — gpyxrakTHeix MO ¢npust Bypmeficrep u Bafin.
| =~ Tapearka; 2 -~ pu¥ar; 3 — cvolks pHYara |
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Puc. 7.9. Bepxmmit npusos knananos BOJ M-601 nocpepctsom Kynau-
HHX waif,

I — kyNavypue walin; 2 — DAOCKAHA TOAKaTeAL; J — cTepKeHs; 4 — OouOpHOe
Cenns KnamaHa.

Pue. 7.10. Konctpyrnus nprsona BOI
K ueThipeM KJamaHaM,
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Puc. 7.11. Tupponpuson sumycknoro kaanaka MOJ tuna K9OGF dupmu Bypmelicrep 1 Bafu:
& — Machannfi Hacoe BX; 6 — cepBOMOTOD HpHBOAA KaamaHa.

{ — WNHHfeNs KNaOada; 2 — MOPIEHE CERBOMOTODA; § — NPYMRHEB 3aKPHTHA KAanaHa.

3

.

Puc, 7.12. Ofuai#t Bz pacnpelenHTelLHOTO Bajd.

fpupopm: ! — g TORAHBHOMY Hacocy; 2 — BHNYCKEOMY KAATIANY; J = NYCHOBOMY KA2NAWY; f == BOYyCH-
HOMY KJanasy.
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KoMiieXT nepeflaTounbiX IIECTepeH 34XJIOYAIOT B 3aKPHITYI0 KOpoGKY H
OGECTIEUHBAIOT NOCTOSHHOR cMa3KoH. s CHHMKEHHS YPOBHA WIYMA MOAY/b
3YGUATHIX KOJeC 6epyT BO3MOKHO MAJIBIM. '

Bece Gonpniee pacnpocTpaHenye MONy4aer IeNHOH RPHBOA, OCOGEHHO TIPH
OOJLUINX pacCTOAHUAX MEXKAY OCAMH DPacHpeleHTeNsHOrO H KOJIEHYATOro

=

Pne, 7,13, 3yfuatan nmepergava K pacnpefeiHTeLHOMY BaJy.

BajoB. Llennofl nMpHBOA IMO3BOJIAET JIETKO OCYMIECTBAATb NPHBOX HE TONBKO
CCHOBHOTO, HO M JOMOJHHTEIbHBIX BaJOB, HaMpPHMep TOMIUBHOTO Hacoca BJ
HJIH POTATHBHOI'C KOMIPECCODPA, A TAKIKE KOMIIEHCUPOBATh U3MEHeHHEe paccTos-
HH# MEXAY BajaaMH [IpH HAarpese oCToBa Rusensa. HopMaabHoe HaTAKeHHE LellH
ofecneynBaeTcs ONHON WIH NBYMA NEPECTABHBIMH 3BesXouKaMid. Ha npHBOA
PACTIPENENUTEBHOTO Basia 3aTpaguBaetrcs ot 1,5 mo 3,0% momuocTy Ausens.

MarepuanaMmy 41s H3rCTOBICHHS pACHpefe/ATEAbHOTO BaJa CaAYxKAaT CTalIH
15, 25, 35 1 Ap. HAH ACTHPOBAHKBIC IeMEETHPYeMble cTaan 16X A, 12XH3 u ap.
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Kynaunple mafioel MOIL » COJl ycTanaBisBalOT HA PACnpeleNuTelbHOM
BAaJAY ¢ NpeccoBOf nocafkoll ¥ QuKcHpyioT mmonkamn {puc. 7.14). Has BOL
waffsl OTKOBHIBAIOT HAW WITAMIVIOT 34 OKHO LEAGE C PACHpEACAHTEMBHEIM

BAJIOM.

2) Jdas  obJeruenys MoH-
Taxa wafiel wyorjga Je-
JaotT pasbeMHBIMY; 110JI0-
BHHKHM WIAf0LI CTATHRAOT
Ha Bajay TaHKaMH ¢ KOHH-
YeCKHMH NpoToukamy. He-
Pa3beMHLIE HIANOB DPHKE-
MaioT K BTYJIKe ¢ TOPUOBH-
MM HIHUAMH TafKo#i; sTH
KOHCTPYKUKH  MO3BOATIOT
U3MEHSTh YIJAB 33KJHHKH
maid ua sany.
_ Koudurypanpa  mafié
Puc. 7.14. Kynausse waliGh: @ — oTRopanmsie 23 ogo ONPEASVIAETCA  BHOpDAaBHBM

uenoe ¢ BatioM; O — PeBEpCHBHBIE ChEMHEIE. 33KOHOM JBHXKeHHH  KJa-

: IaHOB H MOMEHTAMH Taszo-
pacrpefesieRua. ¥ PpeBepCHBHBIX JH3eMel YCTAHaBJAMBAIOT HO ABa KOMIJIEKTa °
mafié — OMH AAA TepegHero, a Apyrofl AJA 3agHEero Xoga, CABHEYTHIX
mMexAy cofolt ma yroa pesepca (puc. 7.14, 6). CreMHBe KynauHste maflst
UBLOTOBAAIT H3 MOAHQHIMPOBAHHOIO MM CBEPXNPOMHOTO YYIYHA HJAM H3
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Puc. 7.15. ToAKaTeAH KAANAHOB: & — PONHKOBHIL], 6 — C MIOALYATHM NOAMIHNEK-
KOM; & — TJOCKHA.

craneil 45, 40X, NomBepruyTHX NOBEPXHOCTHO{l 3aKa/jKe, a TaKyKe 3 JErH-
posannbix craneir 15XH3A, 13H2A u np. [loBhiuuenue noBepXHOCTHOR
TBEPAOCTH JOCTHTaeTcss UeMeHTankell H sakankoft. OCHOBHBIE KOHCTPYK-
THBHEIE COOTHOLIEHHS AJR KYyJAaunhX Iafd NpuBeJeHHl HHKE.

Huamerp KyragHow maitfu 4. I .- (1,3+2; 4,
Ulapuna rpebye maitber &y . . . . . . . . . (0,]5+0,3)I:i:
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Tonkaresnh caymKaT AJA nepeladyd LITAHIe NBHIKEHWA, HANpPaBJIeHHOTS Be
ocH npuBona. Ponukoswiil Tonkarens (puc. 7.15, a) NPEMERAIOT B OCHOBHOM
B AH3eA8X Maloll K cpefHell MOMHOCTH. [laa YMeHbIUeHHS HSHOCA OCh POJNHKA
HHOTRA YCTAHABAWBAIOT Ha HIOJIBYATHIX MORIMOHKKAX (pHC. 7.15, 6). ¥ BOI
MaJ0f MOIIHOCTH Hakbo/dee PACTIPOCTPAHEHH IIOCKHe ToNKaTend (puc. 7.15, 4),
OCh KOTOPHIX HECKOABKO CMRILASTCH 10 OTHOWEHHIO K KYJauKy (A NONYUEeHHT
foJiee PABHOMEDPHOIO H3HOCA).

Ceppru (cm. pHe. 7.8, a), TpUMeHAEMEIE HACTO B CYAOBHIX AU3ENAN BMECTO
TOAKATeNeH, COCTOAT H3 Ppiuara, ock KOTOPOTO EOCNPHHRMAST OOKOBHE YCHAHA,
poJiiKa ¥ ONODHON DOAVIIKH
(vmapHuKa) Dag wrapra. Po-
JUKK B HX 'OCH BHINOSHAIOT U3
HeMEATHPYEMEIX cTadeH, 3axa-
AHBAKOT # MAUGYIOT; B OTBEP-
CTHE pOJiMKa 3al0pecCOBHIBAIOT
6pon3oBmie  BTYJKM. IHTanry
{cu. puc. 7.8, a} M3roToBAAIOT
H3 TORKOCTEHHOH TPpyOH, cHAD-
JKeHHOH N0 KOHLAM IUAPHHp- -
HEIME COeNMHEeHUAMHM B BUAe Puc. 7.16. KOHCTPVKUBH COeDHHEHHH MexAy knana-
«a0no0YHOro» IMapHEpa (puc. HOM B pHINaroM.

7.18, a), ponuka (puc. 7.15, 6) .
HAY PerynHpoOBOYBOIO BHHTA €O cdepuueckoii ToacsKof (puc. 7.16, 6).

Priuard KnanagoB JeJaiT H3 CTa’MH KOBAHBIMH WJH INTAMIOBAHHBIME;
NAeuC PHYAra, oOpalleBHoe K KAanaly, BRIOAHAIOT HECKOABKO GOMIbIUUM mae-
ua, cOpaneHHoro K MITaHTe (AJ1A YMEHBIUSHHA CHA HHEDIFH IITaHTH H TOJKa-
TR}, ,

Dbecknanannoe rasopacnpefe]edHe HAILIO TNPHMEHEHUE B HABYXTAKTHHYX
IH3EAX C KOHTVPHOH K NeTneroil NpoAdYyBKOH, a TaKxe B HPAMOTOUKO-1He/1eBofk
cucreme npoayeku (TTAID — cm. ra. 17.

Becrnananioe rasopacupeneacHne NS 4YeTblPEXTAKTHBIX AM3eqell, Hanpy-
Mep THAB30BOE (3CNO0THHKOBOE), ANCKOBoe (n1afioBoe), a TAKXKE KOHYCHHE H
HHJARHAPHYRCKHE 300THHKH He DONYUHAK PAcnpoCTpAKRHHS BCACICTBYHE COXK-
HOH KOHCTPYKUHH, TRYAHOCTH obecnedenus HaAeKHOH padoTEl H OTHOCHTE/BHO
Mafioh (pheKTHBHOCTY. ) .

I'naBa 8
CUCTEMA TONJHBOIIOJAYH

8.1. OBMAA XAPAKTEPHCTHKA CHCTEMBI

CheTeMa TOHMKBONOAAYM COCTOHT H3 CASLVIOHIMX SJEMEHTOB: TOl-

JUBHOR ILHCTEPHH, TONMMBONOAAIOIIETD Hacoca HusKoro nasienus (HI),
PUALTPOB IpydO#l M TOHKGH OUHCTKH, TONJHMBHOTO HACCCA BEICOKOTO JABJCHHS
(BIl), npuBona Hacoca, GOPCYHKH, TONJAHBONPOBOAOB ¢ apMarypoi HI u B
© OcHoBHBIMH QYBKUNAMH TONAMBOMGAAMUIEH anmapatyphl sBaserca ofec-
feqeque; :

— TOUHOWK AOZHPOBKH MOAAUH TONJKBA HA LHKN;

— TpebyeMoro JaBjeHHs BNPHICKA TON/HBA  HA ONPEASJAEHHOM YHaACTKE
pafouerc NMKAa B TE4EHHE KOPOTKOTG OTpe3Ka BPEMeHH;

—- BOSMOMKHOCTH H3MEHEHHS MOMEHTOB ONEepPEeiKeHHA BIPHICKa TONJHBA;

— PaBHOMEPHOTO pACIpPEeJeNCHHA TOMMMBA NO OTASAbHHIM LHJIMHAPAM; -
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— ONTHMaJbHOTO XapaKTepa INPOTEKaHus IPOLECCa BNPHICKA, COOTBET-
CTBYIOLIETO 3aKaHHEIM YCAOBHAM paboTH: An3end,; '
— Hagexuofl paGoTHl annapatyphl KA BCeX.32JaHHBIX peKHMAX;
— MaKCHMaJBHOTO CPOKA CAYKOHL
TonnuBEble cHcTeMbl, npuMeldembie B JIBC, uMeloT paskocoOpa3Hsie KOH-
cTpyKudH. HanGosee pacnpocrpaneHHOfl ABIAETCA CHCTEMAd HEMOCpeICTBEH-
HOTO BOPLICKA TOMAHBA (HJIH CHCTEMA © HACOCHBIM BIDBICKOM), COCTOAMAA H3
nacoca Bl (p, = 2001500 Krc/cm?) ¢ MEXAHHYECKH HNPHBOZMMLIM MIYHIKE-
POM-3CJOTHHKOM U (GOPCYHKOH
3AKPEITOrO THIA C THEPABJIH-
YeCKUM YOPaBREHHEM OTKDhI-
T HEint (puc. §.1). Xapak-
TepHasd ocOOEHHOCTH  CHCTe-
Mbl — ONHOBPEMEHHOE  OTMe-
puBaHne IJIYHEKEPOM Onpeie-
JIEHHOTO KOJMHYECTBA TONHBA
H BIPBICK €ro B KaMepy cro-
PaHAA LHAHHAPA AU,
OnnuM H3 BUEOUSMEHEHHH
5TOH CHCTeMBI HABJSIOTCA Ha-
COCEl C KJaNaHHRIM pacrpeie-
JeHHeM (BMECTO 30JIOTHHKO-
BOTO), CCOORHHOCTD KOTOPHIX
3AKIIOYAETCA B [IafKOM IIVH-
-JKepe B peryJnpOBaHUU KOJH-
YeCTBA TOMNJHBA CBOEBPEMEH-
HBIM OTKPLITHEM H 3aKpBITHEM
K/alaHoB.
B cayuae ofneguHeHHS Ha-
coca H (POPCYHKH B €AUHEL]
. arperar, Ha3biBaeMblit HOCOCOM-
Puc. 8.1. CxeMa Tomimeioro (MOPCYNKOW,  CTAHOBHTCA  He
Hacoca BIL u dopeywru 3a-  HYKHBIM HATHETATEJABHBIHA TPY-
KPHTOre Thna. gonpoeoa B/, T. e. ycrpanser-
s eepeoacemn ??Eﬁgj,yi;ggg; ¢l BO2MOMKHOCTb BO3HHKHOBE-
BTYJKE: 4 - HaTrHeTaTeREHHE HHA YOPYTHX THAPDABIUYECKUX
KIATEE, 2 na P ¥ gomebaHMil TONIMBA, OKASHL-
© BaONFX BpejHOe BANAHYUE Ha
IpOTeKaH1e NpoLecea BIPEICKA
{ocobenno npu aaMEHHX TPy6GonpoBofax BJI). K HemocraTkam Takoi cHCTEMbt
BAPHICKA TOIAHBA OTHOCATCA CAOKHOCTE KOHCTPYKIUHH HACOCa-QOPCYHKH,
TPYAHOCTb OfecHeUeHHs HYIKHOM KeCTKOCTH PHIYaXKHOTO MpUBOAa (MIYHIKEpA,
HeyAoOCTBO oOCAYXKUBaHHA arperata M Lp. B cyJIOBRIX [H3€1AX HACOCH-
(OPCYHKH HalLTH OPPAHUYERHOE NpHMeHeHHe (B ocHoBHOM Ans BOJ).
Tlop, axKyMyJSTOPHOH CHCTEMOH BIPHICKA MOAPA3syMEBAT TOMJIUBHYIO
CHCTEMY, B KOTOPOH TONJHBO HarHeTaeTCs cliepBa B akkyMyaaTop B, a satem
y&e B GOPCYHKY uepes ocoOHlii pacrpefeuteNbHHA OpraH KJAANABHOTO HJIH
30JIOTRUKOBOTO THNA. [IpHMeHAIOT AKKYMYAATOPHL MaA0H M S0bIIOH eMKOCTH.
B agkymyastopax 6osbLIoN eMKOCTH TOITHBO NMOMOJAHAeTcH HacocoM B, mo-
Jlaya KOTOPOTo He CB3aHa ¢ MOMEHTOM BIpHiCKA. TaK KaK o6beM aKKyMyJs-
TOpa 3HAUATE/BHCG NPEBEHIAET HO3Y SIHHHYHOTO BUPBLICKE, TO BREPEICK IpolCc-
XOAMUT NPH MMOYTH NOCTOSHHOM ZAaBAeHHH. 573 0C0CRHHOCTL CHCTEMBI JA&T BO3-
MGIKHOCTh 00ecieYHTh BEICOKOK2YeCTBCHHOE PACMBIINBAHHE TOIINEA HA MIHPG-
XOM JHANa30He YacTOTH BPaLieHHAa U HArPY30K, T. €. MOJHOCTBI0 COOTBETCTBYET
YCOBHAM paGoTH CYAOBOTO ZH3end. OAHAKO CAOKHOCTD KOHCTPYKLHH 3TOH
CHCTEMEI OTPAHHYHBAET €€ TPHMEHEeHHE B CYJOBLIX AH3eAfAX.
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Hakouen, gas BO/I npeacrapasieT HHTepeC HCMONb3OBAHHE BMECTO HACOCOS
OOBIUHON KOHCTPYKIHI TORJIMBHBIX HACOCOB PAacHpelefHTeNbEOIO THIA, ¥V Kot
TOPHIX BIPHICK €ABHHYHBIX HO3 TOIIMBA IIOCYEPELHO BO BCE IHAHHAPH OCYIHNE~
CTBJIAETCA OIHHUM H T€M IKe IAYHKEPOM; 5Ta CHCTEMA YMIPOHIAET KOHCTPYKIIHIO
HEC0Ca M YMEHLLAET ero rabapyr.

Perynuposanue KonduecrsBa TONJIKBA MOXKHO OCYIHECTBAATH PasJHYHBIMH
cnocofamMi. B cylnoBRIX AHzensx Baubonee paclpocTpaHeHO (HE3aBHCHMO OT
HHJTHHAPOBOA MOINHOCTH) peryJIHpPOBAHUE NOCPEACTBOM M3MEHEHHS &KTHBHOIG

\

Puc, §.3. MexadnsM nopopora NAYH-
xepa.

{ — BTYNKa, 2 — BHITOYKA; J — Mepemycx-

HOR mas, 4 — QTCevRasdA KPOMKa; &— 3y6-

. YaTaA pefika; 6 — syOuaThid  cewTop; 7 —
Puc. 8.2, Cnocofpt  pery HpoBAaREA  KOJHYE:- NOBOPOTAZA BTYAKA; § — KPECTOBHAR MAYH-

CTBa TOIJIHEE. Mepa.

(mone3noro) XoAa MAYHXKEPa; 5TCT CNOCOG MOMKHO C YCIEXOM NPHMEHATH Kak
TpH KJaNaHHOM, TAK B APH 3CJ0THHKOBOM pacnpeleneHyH.

PeryanpoBaHue KOJHYECTBE TOILIHBA B QYHKUHH OT HarpysKH BHIOAHAIOT
TpeMA cIocofaMH: H3MEeHEeHHeM KOHIla ICAauH, HavaJja Mojlaul, Hauasia H KOHOa
nopauy (CMEIIanHoe PeTyJHPOBaHHE).

Ilpu nepBoM cnocote (puc. 8.2, @) Havano nofauu tonausa (A) ocraetca
NOCTOAHHEIM HE3aBHCHMO OT 72 H f7,; KOHell Haruetanua (B4, B;, Bj) MOXKHO H3-
MeHATb (KJalanoM, 30JI0TEHKOM HJIH OTCeuHOM urJof). 31oT cnocob yame Beero
HCMONB3VIOT ANA AH3esel, pafoTaoulnx npa n = const (nanprmep, Benomora-
TesbHbie}. TIpA HCNOAL30BAHEH JaHHOTO CAOCCHa Ha FABHLIX AH3E/AX HACOCH
Bl nano cuafxarb npucnocoSnerueM AN H3MEHERMS MOMEHTA OMepeKeHHs
noga4n TONIMBA.

[Tpu BTOpOM crocofe {puc. 8.2, 6} Koden nozauk TolmsHBa (B) ocraercs
HEH3MEHHHEIM, 2 Havano nojaud (A,, A, A;) nepemennoe. 310T cnocol npH-
MEHSIOT NPH HENOCPEACTBEHHOM COIHHEHUM TJaBHOrO AH3eNd C BHHTOM {TaK
K8K C USMEHEHHEM 71 MEHSETCA M MOMEHT ONEPEIKeHHs MOAAYM TOMAKBA).

[pu Tperpem (cmernannom) crnocote {puc. 8.2, ¢) OTHOBPEMEHHO H3MEHAIOTCH
HagaJIo A KOHEN nojavd. JanHslf cnocod ccofeHHO uenecoofpaseH npH HIHPO-
KOM EHANa30HE HBMEHEHHS 71 H p,, T. €. B CYHIOBHIX YCJOBHAX {TJIaBHbIE LH3€MH).
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PeryanpoBanie MNOJAYH TOMAHBA MAYHXKEPOM-30JIOTHHKOM (puc. 8.3)
OCYIIECTRBASIETCA MOBOPOTOM IIIVHIKEPA (BOKPYF OCH) Ha TpebyeMulil yrona 3y6-
gaTofi pefikoi, BOSAEHCTBYIOIIEH 4Yepes 3YOUAaTHH CEKTOP HA MOBOPOTHYIO
BTYJKY, KOTOpasi, B CBOKIO Ouepefb,
MOBOPAUHBAET INIVHMKEDP MOCPELCT-
BOM KpECTOBHHBL.

Ha cxeme peryaupoBanuda (pHc.
8.4) BHJIHRI HOJOKEHHA MJYHIKEpPA-
30J0THHEKA TpH noauoit (I, 2, 3),
nonoBurHO! (4, 5) W Hynesodt (6)
nofavax rtonnusa. [layrxep, naxo-
JAch B H. M. 7. (I}, ycrasosiaed Ha
NOJIEYI0 TIOZAYY; B MOACKeHUH 2
BEPXHAA KPOMK@, 3aKphIBag BNYCK-
HOE OKHO, OCYLHIECTBJIAET HAYANO
nofauu; B TOJOMKEHHH & HHXKHAA
CNEpafdbHad KPOMKA, OTKpHIBAA
BIYCKHbE OKHa, O0ecneyHBaeT Ko-
Hery nogaud. ITayuxeps H. M. T. (4)
YCTAHOBJAEH AJA YMEHbIICHHOH 1O-
Jaun (narpumep, 50%-goil); moso-
KeHHe 5 COOTBeTCTBYeT KOHIY 1Io-
Aauu. Tonaueo, nofjaBaeMoe IIIYH-
HEPOM NpPH JasAbHEAIleM €r o IBH-
- IEHUH BBEPX, HATHETALTCS Uepes ne-
penyckxoll mas B INIYHMKepe H OT-
BepPCTHE BO BTYJKe (cnpasa) 06parTHO
B BNYCKHOH TpybGonpopod. Hako-
_ HEl, NPH HYJEBOM NOJOMKEHHU (6)
Puc. 8.4. CxeMa. perynupopanus - IJyHxKepa- .BCe TOMJHMBO Bo3Bpaulaercss oGparHo

30A0THHEKA. uepes orBepcTHe (cmpaBa). TakHM

' ofpa3oM, TIpUH NAHHOH KOHQHIYp4-

I¥H OTCEYHOH KDOMKH MOMEHT Hauana HOLAYH OCTAeTCA MOCTOSHHBIM, a
KOHEL MOA2YH HIMEHSETCS B 3aBUCHMOCTH OT HarPy3KH AH3end.
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8.2, KOHCTPYKLIMM OCHOBHDLIX SJEMEHTOB CHCTEMbGI

KoucTpyriusa CceKIHH TONNUBHOTO Hacoca Bl ¢ nayHKepom-300T-
HHKOM, HMEIONINM MeXaHHYyecKUlt TPHBOH, NMokasaHa Ha piuc. 8.5. Hacoc co-
CTOHT H3 Kophiyca ! cekuinn Hacoca, HpelH3HOHHOR NJVHMKepHol napel {Ha-
COCHBIH 3/MEMENT), BKJIOUAIOINEH TLIYHKED-30/0THHK 9 1 ero BYYJIKY 7, Hpel-
SHOHHOI'G HATHETATENBHOTO KJanaHa §, ero xopnyca § ¥ ApYMHHHBEL §, NOBO-
potHoti syfuarofl BTyakn 8 B perynupoeouHofl pefikm 2, HANDABAAWLILTO CTa-

" XaHa [/ v npy:xuHH Bo3BpaTa nayHxepa /0, wrynepa BI 4 u apyrux gera-
ned. .

" KOHCTPYKUHH NAYHKEpHBIX N4p 3aBHCAT OT THNA TOMIUBHONO HAcOCa.
HauGonee NpocTyO KOHCTP YKIMIO EMEIOT NAYHKEePHLE FapEl KJIAMAHHbBIX HACO-
€OB € NIAAKHM ILIYHKepoM (puc. 8.6, a). DTH MIYHMKePHbIC Tapsl HAIH [pen-
mymecrBensoe pacnpocrparenne B COJ n MOJI, umennyx nosemeHHble
pecypcenl.

. TlayHXepHBIE Maphl HACOCOB C 30JI0THUKOBLIM paclpedeeHHeM CAOMKHee
H HMEIOT PA3JHuHbie KOHCTPYKUHHE {pHc. 8.6, 8, 2, J). OfHako Hanuuke NAyH-
&epa-30JI0THHKA yrpouaeT oSy KOHCTPYKILHIO Hacoca (YMeHbILaeTcest KOJIH-
YECTBO TMOABHUXKHBIX fleTadseRl). PacnpegennTénbHble KPOMKY JAi0T BO2MOXK-
HOCTh NPHMEHATbL pasNHUHLIC COCOGH peryJHPOBAHHN, a4 TaKXKe HU3MEHATDH
MOMEHT OTlepeKeHHs BIPHICKA TONNHBA NPH U3MEHEHHH 72 U p, NU3ed.
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IlnymxepHas napa npeAHazAaueHa LJdf HaCOCOB KAamaHHO-30A0THHKO-
Bore THOA (puc. 8.6, ), ¥ KOTOPHX KOJHYECTBEHHOS PETYNHPOBAHUE H H3Me-
HeHUe MOMeHTa Hauasa BUPHCKa OCYIIECTB/AETCH KAAMAHOM, 4 OTCRUKA IPOHC-
XOOUT B MOMEHT COBIMafEHNS KONBIEBOH TPOTOUKH Ha MAYHKEpPe ¢ paiHaib-
HEIMH CEepJIeHHAMH BO BTYJAKe. :

THnHusas ONYHKepHAad Tapa ¢ PeTYNHPOBKON M3MEHEHMEM KOHHA NOZAagH
noxazaua Ha pHe. 8.6, a. OcoDeHHOCTEIO €& KOHCTPYKLUNH fBAACTCA HAJHYHE
JBYX CHMMETPHYHO DACMOJONKEHHEIX DPEryaHPO-
BOYHBIX KPOMOK, 0OecleyHBAIUIHX YDaBHOBE-
IIHE2HHE GOKOBRIX CHJ, AeHCTBYIOIHX HA NJVH-
wep.,

Jas yeeuueHHs pecypca NJAYHMKEPHBIX -
nap BMeCTC paclpefefuTejbHOTO EBHIpe3a Ha
TOJIOBKE NIVHXKEepa JeNalT QceBol KaHat, coe-
OHHEeHHBIH BepXHHEMU palHaJBHEIMH  OTEBEp-
CTHAMH CO BCACHBAOIEH HOJOCTBIO, a HMXK-
HHMH — C OTCeuHCH nomocTeio (puc. 8.6, &).
Baaroaapsi 3ToMy BCACHIBAlOIIAs NOJOCTH OTAE-
JsgeTeq OT OTCEYHOH, UTO YAYYIIaeT HATOJHE-
Hie gacoca Y 3afepKHBaeT U3HOC napul Jas
PeryNHPOBAHNA M OTCEUKHd Ha ILIVHIKEpE Mpe-
JAYCMOTPEHE IBP CHMMETPHYHO PacHO0XKEHHEe
CIIHDANbHEE KaH&BKM.

Ha puc. 8.6, ¢ pana nJayhxepnas mNapa C
YEeTBIPbMA CHMMETPUUHO PACTIONOMKEHHBIMH CIIH-
PAJBHEIMH  KPOMKaMM,  OCYINECTBASAIOMIHMH
CMEUIAHHOe PeTyJHPOBAHHE TOMJHBA.

OcHOBHBE KOHCTPYKTHBHEIE COOTHOLIRHHS
NJIVHXKEPHBIX Dap B 3aBHCHMOCTH OT AdaMerpa
d,, ¥ X052y, NAYHKEepa ANs CYAOBEIX Auzenef]
JAEXAT B CNEAYIOWHX npefenax (pue. 8.7):

HOuamerp BTyasw dpr . . . . . . (1,83 dy,

InRaa  TpHTePTOfl  TOREPXHOCTH :
AYRREPE byp . - - - . - . . (4,5765)d g, ,/Q

Tongas AAMKE BTYAKA fpp . . .+ (6%8) Ay § .

[TnyHxKepHBIE MApH DPEKOMEHIYETCs H3TOTO-
Basth U3 craneit XBI'u IIX15 ¢ nocaepyio-
mef Tepmoobpatorkofl. TaepliocTh conpara-
WHxcs NoBepXpocrefi Heranell HOMKHA OHITBH
He uue HRCH, a yNJAOTHHTEJABHBIX TOp- Pnc. 8.5. Konctpykuma cekna
OB — He MeHble HRCS55. AsorupoBauhe Hacoca BI‘JJ, 30MOTERKOBOTC THIA.
NJAYHXEPHBIX TNap NOBBIUAET HX H3HOCOCTOH-

KOCTh W aHTHKOPPO3HOHHYIO CcTOfKOCTs. HaKoHel, NpH HanUUMH B AeTansx
pesbGOBEIX OTBEPCTHE MOXKHO HCNONB30BaTh cTank 12X2H4BA ¢ meMenTanuei
nosepxrocrefi Ha rayoury 1,0—1,5 MM 1 TBepRocTei0 B Ipenenax H RC55— 60,

IlnyHiepras nmapa sSBJAAETCA KOMILIEKTOM, B KOTOPOM 3aMeHa ZeTaqell e
ponyckaered. OTiesibHBIE NAYHMKEDPHL M BTYJAKH B3aHMO3AMEHSEME! TOJBKO
B [Ipejenax ofiHo# rpynnsl o16opa. apanTufinbill Cpok cAYRKOH NAYHKEPHBX
nap cocrapaser npuMepro 2500 u ans BOM u 4000 u aas COZ.

Harueratenbble Kjalapbl CAYXaT AAA OTKJWOUSHHR TpyGoupoBoga BJIL
¥ (bOPLYHRKY OT pafoueli IOJI0CTH HACCCE B NIPOLECCe HATIOMHEHHS €€ TONJHBOM.
Kaanar noMemarnT HeMOCPeACTBERHO 3a HAAMJYHKEDHHM NPOCTPAHCTBOM H
H CH&6KalOT NpYIKHHOHA, 4 MHOTAA XORooTpannuuTeneM. s Hamemuol pas-
TPy3kH TpyGonpoBoZa BIL OT OCTaTOYHOrD HABJACHUA B KOHLE BHOPEICKA (40
10—50 kre/cM?) HarHeTATENBHBIE KJAAMAHL 9aCTO CHAGHAIOT OTCACHEBAIILHM
NnosickoM, 61arojaps KOTOPOMY ¢ MOMEHTA BXOJa MOACKa B HANPABIAIOLLYIO
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(npu nocafke KJanaHa) HCKYCCTBEHHO YBEAHUHBAETCA BHYTPEHHHH OGheM
eHetemsr BIL.

Hoanaa pasrpyska TpyGonpoBofia HeSaronpUATHO CKA3HBAETCA HA YCTOH-
9HBOCTH paboTsl AUsens (0cofeHHO MPH MaI0H gacToTe BpalmeHHs). Koucrpyk-
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Puc. §.6. KOHCTPYKUHH MAYHMXepHbX map Bacocos B

UMM HACHeTATE/IbHBEIX KJANAHOB BecbMa pasnocGpasuel. OTMETHM IBE NPUHIU-
NHafbHO PasjHyHble MoaudUKalHH RaTHeTaTebHOTO Knamnana (puc. 8.8, a, 6).
B. ofnunofi xoHcTpykuuu (puc. 8.8, &) NpOXOAHOE CeueHHE KJAMAHA Pe3Ko
' ds YBeJHUHBAeTCA OC/E BBIXOAa NOACKA H3 HAIPABAAIO-
wed. B namenenHoli koHerpykuuu (puc. 8.8, 6) mosa-
a =S COK COGNHMHEH C I[a3aMM H4 XBOCTOBHKe KJalaHa,
“‘?3 ﬁf_f__ UMEIOUMH TOCTENeHHO YMEHbLILIAIMIHECH CeueHHs]
/ 1 (A—A; b—b5; B—B), 4T0 BH3SHBZET APOCCEIHPOBa-
%

o HHE TOILAHBA IPH €F0 NepeTexaHuu 43 HACOCa B TPY-
Gonposon, C yBelHUYEHHEM A DPACTeT CKOpOCTh fepe-
TeKaHHd M, CJeloBATENbHO, B OOJbLIeH CTeHeHu
OpOABJAACTCH  ADPOCCENHpPYIONIHE 3PidexTt, KOTOPHH
BHIpaxKaeTcsi B OoJiblileM NojbeMe KaanaHa. llpn
o0paTHOM JEBHMIKEEHH KJanaHa ([ocje OTCeYKH) Tpy-
fonpoBoj ‘pazrpyxaerca TeM GoJblie, -4eM BBIILE
noAsdMaercd Kaanad. JIiA HarHeTaTe/bHHIX KJana-
HOB NPHMEHSIOT T€ 7Ke Marepuanbl, YT0 ¥ AAA LIyH-
Z JKEPHBEIX Dap.
Pacnpiintenn (OpPCYHOK cAyXKaT LA  HHTEH-
l_Lr‘_ CHQHKADHH PacnblAKBARUA TONJHMBA H SBASIOTCS
HauboJee OTBETCTEEHHBIMH TPEUH3HORHBIME 3JIEMEH-
TaMd QopcyHOK. KOHCTpYKTUBHBIE  OCOGEHHOCTH
: pacnmellHTesMell 3aBMCAT OT THNA OM3&7s, TOMJAHBO-
éé TOJalLell annapatypsl H QOPCYHKH.
' Hauflonee 1npocTEIM pacnoeliuTeNeM  ABJAAETCHA
Prc, 87, K (ORIpyinnes  oiwphnan $OpoyRKa-pactmRntess (puc. 8.9y, y ko
O s BVH® TopOf OTCYTCTBYET KaKoH-nuGo sanophbldl oprad,
HEPROH TapHL. a} HarHeTATeNbHBIH TPYGOMpPOBOA  3aKaHUMBALTCA
OObUHBIMYI CONAOBLIMHE OTBEPCTHAMH HJIH MEPEKPEIIHBAKNIHMHCA KaHAaJAaMH,
06pasyIOUEMU TIPH BIOpEICKE IVIOCKUH Beep. ITH DPACHLLIHTENH MPHMEHAIOT
JQuWb B ToM"ciaydae, KoOrja BeAexcTsde HeGOMBINOR HUUAHHAPOBOH MOUIHO-
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cte (Meree 10 2. 4. ¢.}) BpocBepIHBaBUe MaNbIX COTJIOBHIX OTBepCTEH (MeHee
0,2 MuM} BCTpeuaeT 2aTpyAHEEHUA, :
Ha puc. 8. 10 nokaszaHa KOHCTPYKTHBHAaA CXeMa CTAHNAPTHOLO PACHBLIUTRS
32KpHITOH GopcyHKH 63 0XAaxkIeH A, ¥ KOTOPOro KOPNYC COCTABMALT €AHHOE
Lesoe ¢ RAanpapaAiiel HIJE H CONJIOBEIM

s

HaKOHeUBHKOM. [I1s 3aKpHTHX (POPCYHOK ‘
o
N §
g 8 A4
1 A N
hﬂmgj R @ — N
¥ 7 é 1 /_// 5-5 . \
5 2 iga
7 % ;g%i% .
2 “ ﬁ 15k
A A H
8 .5 %v’
. & N7/
2 um A
Puc. 8.8. Konerpykuun HarneTaTeqbHOTO KAa- Pac, 8,9. Orepruraz dopeyHka-pac-
NaEa-KOPPeKTopa: & — ycrapenas; 6— HOBas, HBLTHTEE,

COI w MO, consioBofl HAKOHEUHHK paCIIbI.J'IHTeJ'IH O0BIUHO AENadT CHeMHBIM
AR yhaoGeTBa ero GhicTpoil 3aMerbl (RampHMeED, B CYyyae 3aCOPSHHA COMJIOBLIX
OTBEpPCTHH).

IlpeusszHoRHYIO HDApy HIIa — HaNPaRJAKIIAA BHIOJAHAKT ¢ MHHHMAJbe
HBIM 3330pOM; TIOTOMY HATPEB PACHBIANTENsT CBHUNE ONPEESNCHEON TeMmepa-

a)

Ay

¢

\F\

< y7

dg P,

Pac. 8.10. Pacneiutedtk HODMAALHOrO THNA (@) H ¢ yAsnuEeHAol uraod (4).
a‘H— BHaMeTp HTAH GopPCYEKR.

TY DPEI MOJKET BBI3BATDh 3aTOpaHHe COUA U 3aBHCAHHe HIJEBL. B ¢eazu c 3THM IIpK-
HAMAKT JIeOYIOWHEe Mepbl

— HAaNpaBIOIYIO HIJBl YAAISAIOT OT COIVIOBOTO HAKOHEUHHKA AN YMEHb-
IIeHEA TeMIEpaTyphl H fedopMalliH NapH uinia—Hanpasagiomas (puc. 8.10, 6);
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Puc. 8.11. Pacnulanreny ¢ XUAKOCTHEM oxaamjennen MO tanoe SD72 () u 7585 (6).
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Prc. 8.12. Cxeme! "3anmopHEIX OpraHoB pacnelintenefi: @, § — K/anaEAHE]

8, 2 — WTHdTOBBE; & -— ¢ TIOCKHM CEEOM.
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— Aas zusenefi ¢ D =400 MM ¢ HEJLI0 CHHXKEHHA TeMIepaTypel CONJIO-
BOTO HaKOHEUHHKa NPHMEHANT UHPKY.ISUHOHHOE OXJaMAEHHE €r¢c NpecHoH
BGJIOH, MachioM mad -tonausoM (puc. 8.11).

PacneianTead MOXKHO MOApPa3iefsTh IO THNY 3aNOPHBIX OPravosB Ha cje-
Aywoullie rpynns (pHe. 8.12):

— KJanaugsle (cXeMbl @ ¥ §) ¢ 3anOpHOH HIVICH (KJ1aNIaHOM), HArPyXKeHHo#H
NpYyXKHEOM, ¥ MOCTOAHHBIM CeUeHHEM COHJOBEIX OTBEPCTHH;

— IUTHHTOBLIE {CXeMbl @ H 2) ¢ KOABUEBHM MPOXOJHBIM CeUeHHEM (BMECTO
OTBEPCTHEH), HMEIOLIHe NOCTOAHAGE HAH [IePEMEHHOE CedeHUe B 34BHCHMOCTH OT
BEJHUHHE TCABEMA HIVIBL;

—- KJAaNnasHo-IUITHYTOBLIE, COUETAOUINE HAJHUHE KJamaHa, o0pasyiomero
fepeMeHE0e APOCCETHPYIOLICE CEUCHHE, C COIMMOBEIMK OTBEPCTHAMH TIOCTOSH-
HOTO CeYeHHs (HCTOMB3YIOT B Hacocax-popCcyHKax).

B cyaoBhix Ausenax ¢ HepasOeNeHHHIMHU KaMepaMK CTOPaHHA MPHMEHSIOT
B OCHOBHOM KJ/aNaHHbie PACHEIHTENH ¢ MHOTOANPYATHIME CONJIOBEIMH HAKO-
Heuguxami. [LTHHTOBBIE PACHBVIHTENH, @ TAKKE KAAMAHHBIE ¢ OIHUM COILJIO-
BEIM OTBEPCTHEM HCTHOAB3YIOT B OTHOCUTENBEO MAJOMOIIHEIX JH3eAAX C pasie-
JIEHHBIMH KaMepaMH CTOopanid.

PaccMOTpHM  KOHCTPYKTHBHEI®  COOTHOLIGHHS  pacnblAHTeaed (oM.
pHc. 8.10, a). Baeiinkil pHaMeTp HampaBIAwIMES HIVIH d, ~~ (2-+3) d,. ¥roa
3anopHOH I[OBEPXHOCTH HIVIEL & = 60° (KOHMUeCcKHH); KAK HCKMIOYEHHE o
MozKeT cocTapaate 90 u 180°.

Tlonpes (Xom) UMb A, ~~ 0,4 +1,2 mm. [Inomiafk fMpOXOJHOTO CeYeHHS
pacnelinTeas f, ~ (1,5+2,5) f,,.rde f, — nnoiags conaoBelX OTBEPCTHIL

MarepranaMy A1 H3rOTOBACHHKS paclbelIHTEeH caykar craad 18X2H4BA
u XBT. Hrny PACHLLANTEINA HIMOTOBIAIOT U3 61—.1<:Tp0pe}KymeH crann PI8 umn
ee samenuteteli (craarw P$ u XBI).

Ilepeuncnum TpeGoBaHUs, NpeXbABJsSeMble K pacRBLIHTeIAM B cfope:

~— M C KOPNyCcoM DO/KHBL OBITh eOHHEIM KOMIJEKTOM (3aMeHa OAHON U3
Jeranell He HOMYCKaeTes);

— [ONHAs TEPMETUYHOCTh HIVibl [IPH 3AKPLITOM OIOMESHUM;

" — TpebyeMast TLIOTHOCTH MEXNY UIJIOH U HanpaBJARLEH;
— OrpaHUueHHe NONLEMA HIVEl (B SaZABHBIX Npefenax).

8.3, TORJIMBHBIE HACOCHI -

Tonaupane Hacocwl MO bupMel Bypmeficrep u Bafin THna
“BSVTBEF-110 {puc. 8.13} uMe0T CleRYIOmMHE XAPAKTEPHBIE OCOGEHHOCTH.
Hacochl MHAMBHAYANLHBIE 30JOTHHKOBOTO THNA OOCHYXKHBAKT OLHOBPEMEHHO
IBe (Mad Tpu) GopCyHKH. [1AyH*Kep-3010THHK NPHBOAUTCA B ACHCTBUE OT KV-
AauHoOH Maids ¢ CHMMETPHUHSIM npoduaeM. Posnky TonKaTenell yCTaHOBASHE
Ha HroJapuaThlX nogmunduxax. KynayHasa waiba cocTOMT M3 ABYX DOJOBME,
YTO MO3BOJAAET YCTAHABJIHBAT PA3JIHUHLIE YIJiBI OTIEPEKEHHS [OJa9H TONJIHBA.
KonTakTt Mexny poiuxoM U mWafAGoll ofecneydsaercsa AByMa MpYyzKUHaMH.

B kopmyc Hacoca zampeccoBaHa BTy/ka. I1a miyHikepe yKpelJeHa Kpe-
CTOBHHA, CKOJb3flllad 10 HanpaBJfioulIM BBHITOUKaM NOBOPOTHOH BTYJKH.
[Toropor nayumxepa oCymleCcTBAAETCA ¢ MOCTa YIPABACHEA HJH [OJ BO3ACH-
CTBHEM peryastopa. PerymupoBaHue MoOAaY¥ TOMIMBA OOSCMEYHBARTCH H3Me-
HeHHeM KOHLAa NORAYH 3& CYET aKTHBHOTO Xola RJAYHIKepa. ‘

Beacriparoman nodocTh Hacoca coofLIaeTest ¢ MACUCTPAaNbi0 OXIaXACHHA
dopcyHOK. Y MONOCTH BCAChiBAHHA [OMELIAIOT aMOpTH3ATOP KoseGaHuk AaBie-
HU5, BO3HHKAIOUIETO IPY OTCEYKe TonANBa. HarHeraTeJpRbli KianaH B Hacoce
OTCYTCTBYET; ANA NOAAEPKAHHA HeOOXDLHMOTO HANOpa BO BCacHBalOMeH Mari-
CTPaAy CAYKHT ABYXMJYHAKEPHBIH TOMIMEONOAKAYHBAKIIKN Racoe (IS AaBe-

uusg 3—4 Kre/em?).
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Hacoc nMeeT npoctyio » HalleXKHYK KOHCTPYKUMIO, 00eCieqHBaeT GICTPYIO
PasrpysKy HarHeraTeJbHCTo TPYOONpPOBOAa MPH OTCYTCTBHH GOKOBHIX Aapje-
HHlt Ha nayHxep (Ojarofaps EBYM PeryJaHpOBOYHLIM KPOMKAM, CHMMETPHYHO
pacnogoKenHEM Tof yraom 180°). :

B wacocax, npeflHasHaueHHBX AJs paloTel AH3e]s HA TAMKEMAEIX COpTax
TORJNWBA, TIPENYCMOTpPeHH JFeaspailus TOMJHBA H NOROTPER Kopiyca Hacoca

: (6marogaps ueMy VMEHBLIUAeTCS ONACHOCTD
! 3acfanHgd NJAYHKepa IpH BHE3alHOM H3MeHe-
2 HHH TeMIepaTypH). :

dupma M. A. N. cpaBauTeIbHO HETABHO
nepelyia Ha HCMOAbLI0BAHUE AN CYIAOBBIX
IH3eNell TORAHBHEIX HACOCOB 300THHKOBOTO
THNA (BMecre kJaanareeX). Ha puc. 8.14, a
_ M0Ka3aHa KOHCTPYKLHS HAcoca ¢ IJAYHKe-
o : poM-30J0THRKOM  Ais Auseas KSZ 57/80.

D PeryiupoBaHne Hacoca  OCYLURCTBAAETCA

: HaMeHehHeM KoHIlA [OAaYu TIpH OXHOM Ha-

7 THeTATEJBHOM KjanmadHe 3 OTCachIBAIOLIErD

'§ noscka. Tojakarenp NAYHKepa NPHBOANTCHA

B AeficTBHe OT KynauHofi mafidskl Tepeixero

HJIH 3aJHETG XoZa (MOXHO INpPHMEHATh H
CHMMeTpHUHYW mIaify).

3a cuer noBopora NpodHARHOH dYacTH
KyMaupofl paspesnod waiow (pd MOMOWLU
PeryJAHpOBOUHEIX GOJTOB) MOZKHO M3MEHATH
OmnepeenHe NORAYH TOMJAHBA. ToJKatens

1 | A Z VASPKHUBAETCH OT NMOBOPOTA CTepKHeM [2,
= ‘ % KOTOPHIE OfHOEPEMEHHO CJYKHT YCTpoHcT-

BOM AJs BBHIKJIYeHHA Hacoca. Cpepxy.rof-
7 © . KaTeNs YCTAHCBJEH OTpazaTenb YTeykKH Tom-
nuea 3. KOMRURCTRBO TOTINWBA PEryAupyerca
© nepeABHeHHeM pelikn. B HMkzed dactu
74 - BTYAKH RNpoToYeHa KaHaBKa AJIS BO3Bpara

‘ 4acTH YTeyeK TONAKBA, COENHHRAICLIARCH ¢
TIONIOCTBIO BCACHIBAHHA.

OnHofl 3 UHTEPECHBIX KOHCTPYKTHBHBLIX
pPA3HOBHAHOCTEH TONJAMBHBIX HACOCOB Jas
momubix COM Tuna VV 40/54 pupmer M. A. N.
ABMAETCH CTYNEHYATHi BIPHICK TORJHBA.

o
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Prc, 8.13. TonanBHEL Hacoc 30J10T-

pukosoro Tanz MOI dupmet Byp-
wefcrep H Bafin,

§ — cMaska yaaa PpofHKa; 2 — GHOOPHAa#
nATa; § — KPeCTOBHHRE; 4 — ROBOPOTHAEA
BTYAKE; 5 — NoABOA TOIAUBY; & — Ka-
HanH K OXAaWBeHEEW OPCYHEW; 7 —
NOBOA0K PEryYABPOBARHA; &— ODAYHKED;
9 — WTLHOBOA ZaTRODR; [ff — TpYy:HHHZ
BOZEpara; ff — ToIKaTedk; [2 — DOAHK
TOAKATEJA.

Tonaperwil  TaujgeM-Hacoc (puc. 8.14, £)
AMeeT ABA IVIYHIKE DA pas/HuHbBIX JAHaMEeTPOB.
Ofa nayHxKepa ¢ 30JOTHHKOBBIM Paclipefiene-
HHeM cHafXeHBl PAsJMYEBIMH HATHETATe/Ib-
HBHIMH KJjananami H TpyGonposcgamnr BJI.
Hacoc oflecneunBaeT BO3MOXKHOCTE IJMHTE/b-
HO# ¥ HaZexnoll paGoTHL NPH MaJoll ¥acToTe

BpamteHusa (Ao 1/5 HoMHHanbHOH)} 32 cyeT
mepexofia paboTsl ¢ Goabluore AAYHRKepa HA Manbid. Buaropaps crynew-
YaTOMY BNPHICKY OCYwecTBAAeTcs MsArkas pafora Ha Bcex pexupmax. [lpn
riepexone ¢ AU3eNbHOTO TOIMNBA HA TAKEN0e COOTBETCTBYIOLAS yCTZHOBKA
ApelBaPeRHs BOPBICKA MATOr0 TJYHIKEPa KOMICHCHDYET PasHHMUY B NePHOAE
safep:KKH BOCIJIaMeHeHHs ofomx TOMAHB. Hakowew, mpu paGore Ha Tsixe-
JAOM M <IYCKOBOM» TOMJIMBE NOAAYA MAJARIX J03 NYCKOBOTO TOMJMBA ofecrie-
YHBAETCS NOJHOCTBIO 6arcjapa NAYHXKEpPY Majoro AHaMeTpa.

CrcTeMa MoLauy TONMHBa, HCHoabsyemas QHpMOl 3yabliep Ans paaa CyRo-
BHX OM3eaell, OTIHYAeTCs OT NMpeXHEH BBEJIEHMEM CMEMIAHHOTO Peryaupopa-
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HHA BMECTO PEryJaupoBaHis H3MeHEHHeM Hauana nolagu Tominsa (puc. 8.15).

TonauBasil Hacoe (YCTaHOBJACHHBIA Ha AMaennx THna RSD58, RSD76,
MH42 w np.) uMeeT TPH KAanaHa — BOYCKHOH, HarHeTaTeNbHBl U NepenyckK-
goft. [Tayumep npuUBOAHUTCA B AeHCTBHE OT KYJIAUHOHA HIafGH ¢ CHMMETPHYHEIM
npobuiem. Bnyck TONIHEBA IPOHCXOAUT 4€pe3 BIYCKHOH KJaMnaH B HaYaJbHbll
IEePHON, T. €, TIPH OTKPHTOM K/alaHe, MPH XoAe IMYHKEPa BHH3.

w

T
bl kel It

Puc, 8.14, Tonauskee Bacocel M, A, N.: ¢ — MO tunma KSZ  37/80; 6 — TanjeM-nacoc”
naze1s VV 40/54.

{ — kymaudad waitda; I — peryaupoeoudEft G0NT: 3 — OoTpamarelbs ¥TeTRH TonARBa; 4 — NNYHEep;

& — BTYJKA NIYHHMepa; § — HalleTateabHnlf HAaRaH; 7 — TpySonpoecx B & — ¢Tonopuuad GonT;

g — ayGuartas BTYAKa, /0 — TonansHafA peilke; }JJ — NpyKAHAa; [2 — yCTpoficTBO MAA BLIKNIOUeHHA
Hacoga; f§ — TOIRATEAL, [4 — POAHH.

Tonauso nojgaercd NJAYHIKEPOM ¢ MOMEHTa 3aKPHITHA BIYCKHOIO KJ/allaHa
J0 Haualla OTKPBITHA NepenyckHoro Kaanada. Hauaabusle (aswl Mojadu Tom-
JHBA YCTAHABR/AMBAIOTCA Pery TMPOBOUHEMY G0ATaMH To.Karefedl, a npH padore
JU3e/s aBTOMATHYeCKH PeryaHpyOTCs pPhIYaroM H COOTBETCTBYIOUIEH YCT2HOB«
KO SKCUEHTPUKOBOTO BaJlKa. ¥ 10 KauaHHA OCH BaAHKa TPH PEryJAHPOBAHUH
Harpy3KH OT TOJHCH A0 X0J0CTOro Xofa cocrasaser 80°. -

‘llpunaTrad cHcTeMa pPeTyJHPOBAHMA Hacoca NO3BOJSET HCNOABICBATH
IJIs1 HarHEeTaHHA (Ha BCeX pelKHMax) y4acTKH ¢ HaHbosiee BHICOKOH CKOPOCTBIC
nayuxepa. PeryaupoBanue einuudHONl A02b TONAUBA MPOHIBOTUTCS HUIMEHE-
HHEM JJMHBI TOJKatel]sa NepenycKHOTo Kaamada. [Ipu noipeme TonkaTens
TJAVHIKepa BMECTe ¢ POJHMKOM HAJl KyJaaunofl waiiGofl {nperycMoTpeno ocofoe
YCTPOHCTBO) HACOC MOJHOCTHEY BBIKJHOYASTCA. :
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PaccMOTpennan TONNWBHAA CHCTEMA NOJHOCTHI YAOBJETBOPAET BCEM Tpe-
GoBaHMAM SKCIJYaTallkH, OAHAKO CJ0KHEE H ROPOXKeE, UeM CHCTEMB C TIYHNKe-

8
-

WS a0

Bracebarmuun
xAana

Aepenyenrou
xAEnNIH

1

| k.

; 7
i

I
I
i

Icyesmpucumen_ | :
Fhmm T

f !

12
3
= 6
sy

Hepn wavaHur

PELYAUPYHILEED
gempoicmbe

. : z
e
Xod Haenema- )
H#u R npu 1007 -nod

ROZDYyINE

Kowey HOememaHun
o npothiArg KEATYRT

; ; '
[y Havaasp MAZnemanud

7z i

Pre, 8,15, Tonnusdamit kiananrsii Bacoc MOJ ¢HpMH
Syasnep Thma MH42.

! — TONKaTesb; f =- NAYBEMED; § — BTYNKa; 4 — MaTHeTaTeNk-

HMi KAanag; 5§ — KAaNad OTBOZE TODAHBa; 6 — NpoGKas 7 —

KaHal K NepeDyCKROMY K BCACHBAIONIEMY KAanazaM; & —

npotka; § — PCACHWBEROMHEE Kaaman; 70 — nmepemyckuoff ®Aa-

oan; JJ — PETYAHPOBOYMHKA 6G0AT; [2 — pHuar-EOpPOMECAOD;
13 — SKCUeRTPHKOBHREH PanNRK.

ne nparpu;rm My Aoy

+ POM-30JIOTHHKOM.

YoMaHyTHE paHee CH-
CTeMEl TONMMBONOAAUH (Ha-
NpHMep, 2KKYMYJSTOPHLE,
€ TasoBBIM IIPHBOAOM, pac-
TIpefieIuTe/IbHbIE,  TTHEBMO-
TH\pABJHYECKHE H  Jp.)
sllecs He DaccMaTpUBaOTCA,
TAK KaK HCIOAb3YIOTCH B

- CILY cpaBHNTEJABHO PEeRKO.

8.4. ®OPCYHKH

PacemoTpraMKoH-
CTPYKTHBHbIE OCOGEHHOCTH
dopeynok  cypossix ; MOJL
¢upwmer Bypumefictep u Bafin
tana SOVTBF-1i0 (prc.
8.16). Kopnyc dopeyukn

- BCTAaBAeH B CTANBLHOE TOH-

KOCTEHHBIH cTakaH [, vycra-
HOBJICHHEIl B KPBILKE IH-
3eA8 W YOJAOTHEEBHIE B
BepXHEJ YacTH IBYMS DPe3H-
HOBEIMH KoakLamn 3. B kop-
Tyce pacnoJoKeHH  cJie-
AylolHe Kanaie: A-—rnog-
BoOsaHi Tonareo BI; 5—
JUIR BHILYCKA BO3LYXa; Noj-
BOJla M OTBOJA TOIJHBA,
OXAAKIAOUIETO  COMAOBOH
HAKOHeYHHK (HAa pUCYHKE
He noKazanbl). IlpymxuHa
GHOPCYBKH 2 pACTIONOKEHE
BHYTPH Kopyca ,6aaronapa
9eMY WTOK KIVIB MOJXHO BHI-
AOAHHTL KOPOTKHM. 370
SHAYUTEJbHO  YMEHBUIAeT
Maccy NOABHXKHEIX JeTadnefl
(B cpaBHeHWH ¢ HaApYXKHOH
npyRuuoil), ac/jenoBaTenb-
H0, H YJAPHYK> Harpysky
npH [Docaike HIJIBL HA THeS-

Bo. B nHapyxHofl yacTH Kopnyca (OPCYHKH pacloJCKeHbl PeTy/HPOBOHEIR

BUHT 5, GOJT AAA BLIYCKA BO3AYXa 4, Weaesod

$UALTP 7 K HAKOHEYHUK TPY-

oonposoga BJl 6. PopcyHka OTHCaHHOTO THN& XOPOIIO SapeKoMeHZOoBana

cefs B SKCIJAyaTauni,

®opcyHKY ABYXTAKTHBIX cyfaoBeix MOJi tuma C-768 dupmumt G. M. T.
OTJIHG3I0TCE CAeAYIOMMMA ocobennocTamH (pue. 8.17). dopeynka coctour
H3 ABYX CTANbHEIX KOBAHBIX yacTefi: BepXHeH 6 (Kopnyc QOpPCYHKH, B KOTOPOH
MOMELICHE! NPYKNHA W TOJKaTenb) H HHXuell 4 (Kopnyc pachwliHTeNs C HI-

Jo#t 3); ofe yacTH coefiHeH:l HAKHAHOH raikof
A5 paGoTel HA QH3EABHOM H TAXKEJOM TOIJHBE.

&0

5. dopcyrka npeaHasHayeHa
Cmennoe conyjo J no3posiser



NpOCBEPAHBATL COTL/IOBEIE OTBEPCTHA KAK CHapYXKH, TaK H3HYTPH. ITosocTe
MeXAY HaKuRHOH FafiKol Z K KOPNYCOM 4 DacBIIHTENS OXNAKIAACTCA IPECHON
Bofol (/0) ¢ UpPHMECHIO AHTHKOPPO3HOHHEIX NPHCaAox. llaBienmme uadana
BRIPHICKA PETYAHPYETCA HATAKECHHEM MIPYHUKEE 9. B meaesol GuabTp § BCTpoeH
60JT C WapHKOBbIM K.Tlal'laHOM_7, CAYARAIGHM HNIA BBIDYCKA BO3AYXa (I'IOC.JIe
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Pue. 8.16. ®opeyuxa  MOZ

¢upub Bypweficrep n Bafin Tuna
S0VTBF-110.

OCTAHOBKH J.'I.HSGJIH) H PpOKavuYKH TONMHEBONpa-
Bojga pAuse/IbHEIM TOLLJIHBOM (HOCJ'IB paﬁo'rm
Ha MasyTre). Uepea 3anopHoe ycrpoiietso [/
MOXKHO YAa4aATE TCIAHEQ, NPOCOYMEBIIESCH B
M0J0CTE MY KHH.

Puc. 8.17. <Popcytxa MOH tama C-738
dupMe G. M. T.

PaccMoTpHM OAHY W3 KOHCTPYKIHH HACOCOB-QOPCYHOK, CPEBHHTEBHO
PEAKO TpUMEHsEMBIX B cyZoBhix ausenax (BOI u COL), onnako npeacrapis-
IONIEX HEeCOMHEHHLIH HHTepec Oaarofaps KOMNAaKTHOR KOHCTPYKIHH H OTCYT-
cTBHIO TpyGonposoios B, Ha puc. 8.18 npubefieHa Bacoc-hoOpeyHKA CYAOBLIX

Imseneir tHna 371 (61 39/45).

Herann Hacoca W GOPCYHKH BMOHTHPOBaHH B o0mKH Kopnyc [, MpuBHH-
yerHBIN K ¢uianny 5. Hatoc cocTOHT H3 MAYHKEPA-30Jd0THHKA 4 U BTYJAKH J.
TayH:xep NPpUBOAHTCS B AeHCTBHE TOAKATENEM & NOCPEACTBOM pHIUara OT Ky-
Jaynofl Wahtel pacnpeleNuTeabHoTO Basa. OOpaTHBI XOL IyHxepa ocylie-

6 B. A, BagmenAgr
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CTBAACTCA ABYMA Npy:xKHHamu 6 ¥ 7. Ha BepxHedl 9acTH naAyH:kepa 3akpen-

JeHa MlecTepHs, ¢ MOMOIUBIO KOTOpoil pelika Hacoca MOXKET NOBOPAYHBATH

RJIYHXKED OTHOCHTEIBHO BTVAKM. Perynupopanne Hacoca-(popCyHKH — CMe-
mantoe. PopcyHKa 2 3aKPHITOrO THNa U
HMEET OTREMHRE connofepkarens /7. Bo
Hsdexanue MNPOPHIEA Tas30B B Hacoce-
(POPCYHKe MpPeAyCcMOTPeH OOpaTHHIH KJaa-
nad. [Tocrynampmee B HacoC TOMAHBO MPO-
XOAUT IzeseBof GUABTP 9B, sanoaHder
ofbem /U MeXAy BTYJAKOA M KOpPHYCcOM H

J. OTTYyAA TIOCTYHAEST B HALIIYHKEPHOE NPO-
CTpaHCTBO.

8.5. TONMJIHBHBIE ®HJILTPbE

Tonaupame GUARTPH, CaAYKa-
IHe A OYHCTKH TOMMHBA OT MEXAHHUe-
CKHX HpHUMecedl, 3acOpAMHX CHCTEMY,
NOAPA3AeNATCA HA TPH THHA:

— ¢uasTpH Ipyfol (npemBapHTENB-
HOfl}) CHUHCTKY, YCTaHABJHBAaeMbie TMepel
i) TOMJIMBONOAKAYHBAIOIHM HacocoM HJ;

— GHABTPE TOHKOH OYHCTKH, pacno-
JIOXEeHHble H2 NYTH oT Hacoca HI K ua-

cocy B,
— ueaespe B, pasmenienspie oxono
HOPCYHKHY MAH B CaMOM Kopayce ¢op-

CYHKH.
B ¢uaprpax TOHKOH QUUCTKH TONJIHBO
QUHINAIOT OT MEXAHHYECKHX MpHMeced,
" IPONYCKas €ro 4epes chertanbHbe Guie-
TPYIOLIHE MaTepHanel H  Y3KHe [IeaH,
06pasoBanHbe HadOPOM IJIACTHH, CETKOH
‘ _ M T. A. B xavecrse dQuapTpyromiix mare-
. PHAJOB  NPHMEHAKT 0co0yio OyMary,
Puc. 8.18. Iif{“noac'g)?ﬁc_y“a JUSETA X oTIIaTOGYMAKHYIO NPSIKY, KOHIB, (erp
U CTIeLHANBHBIE TOMVIOMALINE MACCHL.

KauecTBo OYHCTKY TOMJAMBA OKA3HIBAET OrPOMHOE BJAHSHME HA HAKLKHYIO
¥ Cecnepedofinyio padoTy TOMAMBHOrO Hacoca K gopeyrkH. [lpu padore ¢ saco-
DEHHBIMH H/IM HEHCNPABHLIMH (MILTPAMH HaXoifwMecs B TOWAHBE MeJIKUe
TBEpAbIE YACTHLEl H BOJOKHZ BBI3BIBAIOT OBICTPHIA H3HOC H 3a€JaHUE MJIYHIKEDP-
HBIX Map, 3acopeHne H 3aropaHue CoONJOBLIX OTBepcrdli. CrenoBaTeabHo,
HeoOXOANMO TIATEIRHO CHEJHTL 3a COCTOSIHHEM (PUABTPOB H CEOSEDEMEHHO
NPOU3BOAHTE HX UMCTKY, NPOMBIBKY H CMEHY (PHABTPYIOILHX 3JeMEHTOB.

KoueTpyKuHU OUABTPOB H X PHALTPYIOMIX 3/1eMEHTOR (IATPGHOB) BeChMa
passgoodpasuu. Odimue TpeGoBaHWs, npedbaBasemble K (GHJIbTpaM, — Hap-
GonbHias SHEKTHBHOCTL WX LEHCTBHA NPH MHHUIMAJIBHBIX radapuTax, HAgeHK-
ROCTE paboTEl H TIPOCTOTa OOCAYIKHBAHHA.

Has ausenell maloro u cpefHero pasmepa GHABTPH OORIUHO yCTaHaBaH-
BAOT HA caMoM Auszene, Ha KpynHbiX MORIHEIX AN3eAAX OHR OOHYHO ABJIAKTCS
OTAEAbLHEIME aBTOHOMHEIMU arperatami CAY. @HabTpel 06BYHO BHIMOAHAIT
CHBOCHHBIME, YTOSL! 06eCIeYUTh TEKYUIVIO OWHCTKY QHIBTPA, HE OCTAHABAKBAA
au3eb. Comporup.leHue B GUIsTPAX KOHTPOJIUPYIOT MO Nepenaly AaBJaeHHA
A Jo u nocae puaerpa (A = 0,1 +0,2 kre/om?).

Ha puc. 8.19, 4 nokazan cABoeHHH ¢napTp rpyGofl ouscrka {Pro),
COCTOAWMEA U3 HAPYAHHOTO 2 H BHYTpeHHero [ robpHpOBaHHBIX CTAKAHOB, Ha KO-
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TOpBIE HABKTA JIaTyHHas JEHT4, HMEIOWAsA C ONHOH CTOPOHBI BEICTYIHI, PACIIo-
JOMEHHBIE HA PABHBIX PACCTOAHUAX. B HaBHTOM COCTOSIHHHM JeHTA ofpasyer
wens seauundod 0,07 mu. Jna nepexsoueHHs GUIABTPOB B KOpIYyce TpeRy-
CMOTpeHa KonHYecKasn npofka J (Tpexxomoeofl Kpaw).

Ha puc. 8.19, 6 npupeles cABoeHHEI GUJABTP TOHKOH ouncTku (OTO).
OUALTPYIOWHUH 3/1eMEET COCTOHT H3 Habopa BONMOYHEIX MJIACTHH PasHOH ToJ-
INHHBI H MJIOTHOCTH, 3aTAHYTHIX Ha CeTYATOM KapKace, B2 KOTOPHIH HaleT Ief-
KOBHI YexoJ. (I)H.nb*rpyrol.unu SJIEMEHT NIPHKaT TEPYKHHOA K KOHYCY CTAKHOTO
GoJira.

[llenepost puabrp BIL (puc. 8.19, 6), ycTaHOBJICHHBIH B 0cOfOM mTyuepe
dopcyHKH, OpeRcTaBaAeT co60H MAOTHO NpHIMAKGDOBAHHEIR K INITYLepy CTalb-
HOW cTepxeHb, Ha KOTOPOM Npodpe3epoBaH psi NPONOJAbHBEIX KAHABOK; OFHA
MOAOBHHA KAHABOK WMEeT BBIXOJ B IOJOCTH f, a Zpyras — B NOJOCTb 2 Kop-
uyca. QHILTPYIOUIEMH IEMAMH ABAAOTCH 3a30Dhi MEXAY KOpPNycoM H pef-
paMu crepxkHs BeauyHHoH 0,04—0,05 Mm.

Tonnueonoaxagupawpuue gacocs HJII, nprBogHMEe B mefictere genocpes-
CTBEHHO OT JH3e/dA, JOJKHB 00CCIIeUHTh HENPEPHIBHGE MOCTYIIGHRE TOIMJIKBA
NMOCTOAHHOTO A4BJAEHHs B ToNAHBHHIe Hacockl BI. Hacocwt peasrca wa tpu
THIA: MIYHKEPHE, 3ySuarkii M KOJOBpaTHBIH, :

Fnasa 9
CMA3KA CYIOBbIX AHM3EAEH

9.1. CHCTEMbl CMA3KH

CHerema CMasKH IONKEA 00ecneyubaTh NATAHHE MACAOM BCE TPY-
LIHecs YacTR JHU3€/A ¢ HeJblo YMEeHBIISHHS NOTePh HA TPEHHE H H3HOC, a Takmke
IJ151 YaCTHUEOTO OTBOAA C Mac/OM TellJIOTH, BuAeASIomelica NpH TpelUH.

Cpox cnym6 AH3e4S B 3HAUMTENLHOH Mepe 3aBHCHT OT BHIGOPA pauuo-
HaJbHOM CHCTEMB CMa3KH, KayecrBa H SPHeKTHBHOCTH MPHMEHAEMEIX Maces
il MPUCAJOK, CBOSBPEMERHOM M AOCTATOYHOH CMA3KK OTAEJbHLIX KOHCTPYKTHE-
HBIX Y3.I0B, OXJaKACHHS H KAYeCTBA OYHCTKH MAC/id, LHPKYJIAPYIOLIETO B CHC-
TeMe.

Cuctemy CMa3KH, IOMIIMO CBOETO OCHOBHOTO HA3HAYEHHUS, HCIOJB3YIOT HHOTAA
LJA OXJaxAeHHA To/I0BOK NOPILIHEel MacjJoM Y YNpaBfeHHs pafoToil pasany-
HLIX BCIIOMOTATE/IbHHX PEryJMADYIOIHX YCTPOHCTE (HalpHMep, MAacASHBIX Cep-
BOMOTODOB).

B cBasu co sHaunTesibHOH OpPCHPOBKON AM3enel Mo HAJAYBY, a TakKe
H3-3a NPUMEHEHHA CEPHHCTOTO TOMAHMBA, 3HAUHTENbHOIO MOBLIUIEHHA Pecypca
AH3eNq MOXKHO JOGHTECH TOJNBKO 34 CYET BEIGOpA ONTHMANBHOR CHCTEMBI CMa3KH
u Hanbonee 3POEKTHBHEIX COPTOB Macja,

B 3apucHMOCTH OT crocoa NOABOEA Macia K TPYWHMCA »EMEHTAM pas- -
JHYAT TPH BHAA CUCTEM CMaskH: apusydumessryo HI (1,5—8,0 kre/em?),
npunydumesstypo B (50 xre/feM? 1 BRILE) H pasOpodeusanuem.

B TpouKOBREIX AU3eNndX Manol U cpeflHeH MOIIHOCTH AJA CMAa3KH PAMOBHIX
B LIATYHHBIX MOALMTHEKOB KOJEHUATOTO H pacnpeieIMTeLHOIC BalOB, roJcs-
HblX NOJUIHNHHUKCB IMATYHa H pAAA NPUBOAHLIX BCIOMOTATeBHBIX &rperatcs
NPHMEHAOT NPHHYAHTENBHYIO HUPKYAAIHORHYIO CHeTeMy ¢Masku HIL, a aas
CMAa3KH NHAUHAPOBOH BTYJKH, HARPABJHAIOIIEH MOPIUHA, MOPLUIHEBHX KoJelr
H TOPIIHEBOro NAaAblla — eCTeCTBeHHOE pasOpeisTHBAHNE Mac/a, BHITeKAalmero
U3 33a30POB paMOBHIX U LIATYHHBIX TIOAWHIHHKOB. B AMTHHHOXOMOBREIX TPOHKO-
BbIX JAM3ENAX ¢ YBEJHYEHHHIMH OCHOBHBIMH pa3MepamMH LHJAHHAPA KpoMme pas-

84



OpHI3THBaHHA A8 BepXHeH 4aCTH BTYJAKH HCNOIB3YIOT NYOPHKATOPHYIS NPH-
HynaTenasEylo coMasky B

B kpeliuronpHRX Jn3enaX B CBASH ¢ OTASJCHHEM IHJAMHIPOB OT KapTepa
{nocpeascTsoM FHadpaTMel) AAs AeTadell NABUMKEHHS WM JAPYTHX MEXaHH3MOB,
PACHOJIOKEHHBIX B KapTepe HJH BHE ero, TIPUMEHAIOT NPHHYANTEABHYIO LHD-
KYJAAHHOHHYIO cucTeMy cMasku HI, a AN uu/IMHIPOHOpILHEBOH TPYMOH —
JYOPUKATODHYIO NPHHYAHTEAbHYIO cmasky BJI.

pnuyaureapHan chcrema cmaskn HI xapakTepHsyeTcst pasBeTBIEHHOM
LUPKYAAUHOEHEOH cHCTeMOH, NOABOIAIESH Macic K MHOTOYHC/EHHEIM TOUKaM
TM3eA H QCYLIECTBASIOMEH MHOFOKpaTHOe ofpameHHe (MMPKYASUHIO) OZHOIO
# TOTO 7K€ KOJHYeCTBA Mac/1a, 09MILaeMoTo B PAABTPAX H 0XNaXKEAeMOT0 B 0XJ1a-
AUTEAsX A0 HOpMaJBHOH TEMICPATYPHI.

TMpunyanrenbyas cucreMa cMasku B3 ofecmeuupaer Z03HPOBAHHYIO OAAYY
Mac/a Ha NMOBEPXHOCTh UHAHHAPOBOH BTY/KU IIPH NOMOILM CMAa3uHKOB (MySpH-
KaTopoB) MAYHMXKEPHOLO THMA, MPHYeM KaKAOH CMA3bIBAeMOH TOUKE COOTBET-
cTByeT cBoli nayHxep. OrpaboraBulee Macio YaCTHYHO HCIAPAETCA H CIOpaeT
B HUJHBApE, YHOCKHTCA C OTPAaGOTABLIMMH Ta3aMH IPONYBOUHbLIM BOSAYXOM,
CTeKaeT B Mac/IocGOPHHKH, MpelyCMOTPEHHER B pa3nenme:£bnblx Inadparmax
{MeXKAY UMIHHAPOM H KapTepoM).

Bnarofaps AuagparMe MMeeTCsi BOSMOKHOCT HCMIONB3OBATH AJIf CMASKH
HHTHHEAPONOPIIHEBOH TPYNORl CHEHMAJABHEIE COPTA UHJIKHAPOBOTO MacJa
{C nprcagxaMu) npd paoTe Ha& CEPHUCTOM TOTLIHBE C LUENBIO CHHIKEHNA H3HOCOB
BTYJIKH H MODIFHEBBIX KoJeL.

CMasKa pas6pblsTHBAHHEM, a TAKXKe CMasKa 32 CHeT «MACIAHOrO TYMAHa,
06pasyolWerocs B KapTepe, ¢ H30BITKOM 06eCleuyHBaeT B TPOHKOBHIX AM3e/sX
CMa3Ky UAJAHHAPOBOH BTYNKU; TpPH 3TOM HHTEHCHBHOCTh DPa3OpLISTHBAHHSA
pAacTeT ¢ yBEeJHUYEHHEeM UYACTOTH BpalleHHs Xuzeds H JAaBjJeHus Macja B
CHCTEME.

B ¢Bf3u ¢ 6o/bLIOH MOBEPXHOCTRIO PACNBLICHHBIX Kafledb MAcAa, a TaKmKe
B pes3ynbTaTe CMENICHHS LHPKY/ASIUHOHHONG MacJa cO CTeKawIuM H3 HHJANH-
IpOB OTPafOoTaBLIUM I'PASHBIM MAacJOM, Macjlo MOABEPraeTCs B KapTepe YCKO-
PEHHBIM TIpolleccaM OKMCJEHHS H CTAPeHMS U TpeGyeT 3aMeHEl IPH 3KCILTyaTa-
UHH Yyepe3 OTHOCHTEABHO KCDOTKHE NPOMEXVTKH BpPEMEHH.

B 3apucHMOCTH OT MeCTa PACIONOKEHHS OCHOBHON EMKOCTH LIS LHPKYJAH-
DYIOHMIETO MAC/A PA3NHYAIOT CHCTEMBl CMasKU © MOKpuiM U CYXUM KapmepoM.
B cuereMe ¢ MokpriM KapTtepoMm {puc. 9.1, a) OCHOBHOH eMKOCTBIO Macia
ABJACTCH MOAACH HJIH HUKHAA 44CTb Kaprepa {MacnoclOpHHK), H3 KOTOPOTO
MACJO 3ACACHIBAETCS CLHOCEKIMOHEBIM HACCCOM H HaTHeTaeTes Yepes QHALTPA
Y OXNaAHTEb B IABHYIO MATHCTPAJb CMaskKH AM3esfi. JTa CHCTeMa NipHMe-
Haercd B ocHOBHOM A MOI u COJl, umewmux OTHOCHTEIbHO OOJblIHE
3amace Macaa B Kaprepe. B cucreme ¢ cyxud KaprepoM (puc. 9.1, 6) macuno,
CTEKZWIliee B HUKHIOI UacTb KapTepa, HEeNpephBHO OTKAUHWBARTCS M3 HETO
MHOTOCEKHOHHBIM HACOCOM B OAHY UJH ABE OTHEJbHBIE E€MKOCTH -— OTCTOM-
HHKH, HAXOAfIIHECa BHE AU3es. '

OrkaynBawuIne Hacochl NPH 3TOM BHINOJAHAIOT $0JblHCH NPOH3BOAHTE/b-
HOCTH, 4eM Harnerawwuil. Muorga npeaycMaTpnsaioT IBe OTKadMBalOLLKHe
CeKIHH, YTO JaeT BO3MOKHOCTL [OJIHEE OCYLIHTh HIMKHHA KapTep, sacacuBag
Macl0 OQHOBPEMEHHO M3 KOPMOBOI H HOCOBOH yacTeli MoRIOHa (Hanpumep,
y mHzesd 3/16). Midoraz Bee TPH CEKLMY HACOCA MOHTHPYIOT B OfIHOM Kopmyce
(TPeXCeKUHOHHKE HAcOCH). CXEMBI C CYXHM KapTepoM IPHMEHAIT OOBIGHO
L9 CYZOBHX JH3ekelf, HMEWIHX TpPH paboTe 3HAUHTENBHBIH NPOAGIBHBIH
YKAOH. ¥ TJABHHIX CYIOBHIX Ausenefl cpenuel H GOABUION MOUIHCCTH CHCTEMA
CYXOTO Kaprepa yIpoluaeTcd: mMac/ic U3 NOAACHA CaMOTEKOM CTeKAaeT B MAac/io-
cCOPHYID IHCTEPHY, OTKYAA U 3acachIBAETCA HACOCOM.

Has npokayku Macsa nepei NYCKOM AW3e U Malofl M cpeAnedl MOLLHOCTH
CHAGKAIOT PYYHBIME MACAAHBIMH HacocaMH. s KpylHHX Auseled BMECTO
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PY4YHBIX HACOCOB HCMOJB3YIOT Pe3epBHbC MaCISHMIE HACOCH, HMEIOLHE aBTo-
HOMHBIH [TPUBOZ.

Ha cxeMax BuyTpennel IHPKYAALHOHAOH CHCTEMB CMa3KH ¢ MOKpPEIM H cy-
xuM KapTepamu (cM. puc. 9.1) BHIHEI OCHOBHEIE DasJIHUHs MeXAy HHMH (6]
B cHeTeMme ¢ MOKDEM KapTepoM MAacoCOOPHUK (OANOH) HAXGAWTCH B HHUIKHEH
yacTh Kaprepa (bymxamerTho#l pamp). OrpaforTaBluee Macio H3 NOANOHA

Puc. 8.1, Cucrembl DHPRYIAUHOREOR CMaski: 4 — C MOKDHM KapTepoM.

f — TipefoXPARBTeNbEHR KAaman; 2 — macasamfl Racoe; §, 7 — MarheTpanb; 4 — HHABTD rpysolt
. QURALCTKE, § — BCacpBAKIAR MATHCTP&AR, 6§ — pelVYKOHowumE® KAanad, § — oxXAajHTeAb; § — OHALTD
TOHEOH ©UHCTER; f§ — KaamaH; {7 — pyeAol Bacog;

f — ¢ CYXHM KapTepoM.

§ w= DTEAUHBAKGOILE MAcAARMI Hacoc; 2 — PHIETD; § — HarHeTawpi Macnsnun Hacoe; 4 — Ma-
THCTPaAL; § — pelyKRKOHHNH KAanad; § — oxXAgjurens, 7 — MECAOEGODHRE,

uepes GUAbLTP IPyOOH OMHCTKH 4 32CachiBACTCH [0 MArHCTpad & MacHaHBIM
Hacocom 2 U HarHeTaeTcH uepes GUILTD TOHKOH OUHCTKH § H 0XJIaguTens § B Ma-
THCTpadb 7, OTKYIa H pacnpefensercs NO cMaskiBaeMbiM TouxkaM. Peryaupo-
BaHHe ZABJEHHA B MAaTHCTPATH OCYINECTBISETCA 34 CUET NPYXKHHBI peAyK-
HHOHHOTO Kianaua &, [IpH NOBBIWIEHHH AaBJeHHS B MAaTUCTPANH CBepX AOIY-
CTHMOTC KJaMaH MeperycKaeT 4acTh Macla B NOLEOH.

B cxeme, xpoMe TOro, npelyCMOTPEHBl aBTOMATHYECKHE NPEAOXpPAHHTENb-
Hble KIaNans 175 nepelnycKa Macaa pH NOBLINEHUE AABACHKT B OXNajHTe e
HAH (HABTPE, a TakiKe TpPH XOJORHOM Macne. [nd NPoKauky Mmacaa nepeq
IYCKOM NpeAyCcMOTperbl 00l1ad BCACHIBAWOIAA MaricTpanis &8, pyunol nacoc fJ
¥ Kaanadg JO. Cucremy ¢MAasKH ¢ MOKDHIM KapTepom dalge BCero HCHOAb3YIOT
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B JAM3eNAX CTAl}{OHapHOrO THHA. B CYAOBLIX AU3eJAX 3Ta cXeMa He ofecneyH-
BaeT HANeKHOH padoTH, TaK KaK [pH HAKJNOHHOM PpACMONOXKEHHH AH3EN,
a TakzkKe IPH Kauke CYJHA BO3MOXKHO 00HaKeHHe NpHEeMHOTO NaTpyldKa H CpHIB
HAH TOJHOE NpPeKpameHie NOJAauH Macsa.

B cBAsH ¢ 3THM B CY/IOBBIX YCTAaHOBKAX MPHMEHAIOT CHUCTEMEL ¢ CYXHM Kap-
TepOM, B KOTOPHIX NOCTYHAKIMee B NOAIOH Macko J1HSO YIANAerca H3 HEro
camoTekom (8 MOJI), subo orcacciBaerca ocobbiM Hacocom {8 BOM)
(prc. 9.1, 6) u HampaBnAeTcs B OTAGABLHYIO
NUCTEPHY — MAaCNocOOPHUK 7, YCTAHOBJICHHYIO
BHE AH3EJA.

Kaprep ans1 ycrpasesus NOBHILEHHOrO JAB-
JeHHSA B HEM COOGHM{AeTCH ¢ OKpYysKaloliel cpe-
JoH Hepes TAK HasmBaeMuifl canyH (pHc. 9.2),
NpemoTBpaaOmnli BoiGpachliBaHHe Macja 43
Kaprepa, HJIH ¢ BEIIYCKHOA CHCTEMO® And ocy-

Puc. 9.2. Canyd Ana pentaasmun  Puc, 9.3. Cxema BHewell UMDPKYASUHOHHOW CHOTEAH
KapTepa. _ entaskn MOJ,

HECTBAEHUS - BEHTHIALME H OXJaXIeHHS KAapTepHOTrC MpOCTREHCTBA, 4TO
CHUIKAET ONACHOCTb CAMOBOCILIAMEHEHHS MACJIAHEIX Mapos.

Tunuunad BHENIHAS UKHPKY.IANHOHHAA MaclaHaa cHereMa HI, npHuerse-
Mad B cyzoseix MOJI, nokazana Ha pHe. 9.3, Cucrema cocToHT H2 Auseas I,
CTOYHOfl UKCTEPHEL 2, pacno1araeMoll HHKe YPOBHA NMojNoHa, dyHAAMeHTHOH
paMEl, aBTOHOMHOTO MaCJAAHOIC Hacoca 4, CABOSHHEIX PHABLTPOB 3 M O, OTKIIO-
qaeMoro OXJagHTeIa Macaa 6 W, HAKOHel, PacXofHOH HANODHOH UHCTePHH 7.
Jlaa mepuoanuecKol OYHCTKY Mac/ja OT BOXbL I TBEpAbIX YACTHIL BKIIOUAETCS
cenaparop f0; B 3TOM C1Y44e MACI0 MOAAETCA HACOCOM B OTCTOHHYIO HAIOPHYIO
IUCTepHY 8, OTKYJA Yepes MapoBoil NOAOTPEBaTe]b 9 M cenapaTtop NMOCTYIAET
B CTOYHYIO LucTepHy. [loforpes cnocoberByer JyuuleMy OTAIEHKIO MeXaR HYe-
CKHX TpHMecell NMpH cenaphipOBaRAU Mac.a.

B EKauecTtse INpHMEpPA KOHCTPYKTHBHOTO OGOPMIEHHA LHPKYJIALBOHHOH
CHCTEMBE CMA3KH Ha pre. 9.4 NpHUBEJCHA cxeMa cMasKi V-o00pazHoro ABYXTaKT-
foro Auszeas Gupmel Jlefin tuna RT8M-233 mowaocteio 500 2. 4. ¢. npH ua-
¢TOoTe BpameHHa 500 of/Muu. )

Macnasuifi peBepCHEHHIE IIECTEPERABIR HACOC ¢, NPHBOLEMEIH B JEHCTBHE
3ybuatofr nepegaueit f,g;, OT KOHUA KO/JEeHUATOTC BaJad 3aCaCHIBAET MACHC M3
nomaoHa d, 4 HATHETAeT ero 1o Tpyde €, B CABCEHHMIH (QUABTD g,, OTKYAa,
B 3ABUCHMOCTH OT AOJOKEHHA TPEeXXONOBOTO KpaHa r;, MACIO Halpapisercs
B OAHV H3 MOJMOBHH OUILTPA, TOTAA KaK Jpyrasd MoxeT OLITh NOIBEPTHYTa TeKY-
meli ouleTke. 3aTeM Machao 0o Tpyde s, HAONpaBiseTCcd B oXJaiuTens £,, pac-
NOJOXKEHHBIH HaZ PG YBOYHEIM pecHBepoM. baaroaps neperopoikam B oxJa-
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INTese NOTOR Macla BANpaBlIAeTcs MNepheHjHKYMAPHO K OXJaXAaIOUIHM TPY-
GaM. Ecny mpH HH3RGH TeMIepaType OKpyXawmedl cpeanl {Hanpudep, npu
[ycKe) BA3KOCTL Macja, & CHAEHOBATeNBHO, H CONpOTHBJEGHHE B OXJIAZHTENE
CIHIUROM BedUKH, TO ¢ NOMOILBIO TEpPENyCKHOTO KJanafa v, YCTAHOBASHEOTO
Ha Fapiedie 3 Kre/cM®, Macio HanpaBaseTcd HENOCPEACTBEHHO 0 KOJbIIEBOMY
npocrpadcTsy (cHapy:RH Tpy6}). M3 oxnaguTens macno no tpybe w, Hampas-
JAeTcs B p acNpefenuTeabHYIO .

MarscTpanb y4, KOablieoGpas-
HO& cedeHHe KoTopoH abpaso-
BAHO BAaJHKOM f H 3aBaJbIO-
BaHHOH Tpydofi z,, H Jjanee
4epes pAj OTBEPCTHHA B paMo-
Bbl¢, IDATYHHEE H TOJI0BHLIS
noguunauku. Ilpyu  yseauue-
HUHM JHABJCHAS B MArHCTPAIH
CBBIHIE YCTAHOBJACHHOIO MAaCao
nepenycKaercda 4epes Kiaapad
&y M TpY0Y b, B NOANOH AH3E-
ast. Ot TpyGONpPOBOZA HemNo-
CPeICTBEHRO 3a OXMaJUTejeM
OTBETBJARETCA psl TpyG A4
CMA3KH BCHOMOTATENbHBIX Me-
XaHHA3MOB,

K orsepcruic fi, mnpuco-
efuHeHa Tpyfa MaHOMETDA,
PACNIONIOIKEHHOrO ¥ [ocTa
vopaejennd. Lcin AaBnesue
B h,, PAcnoOXKeHHOM B KOHLE
MArdCTpanH,  COOTBETCTBYET
HOpPMaAbHOMY, TO CMAa3Ka BCHO-
MOTAaTENbHBIX MEXasH3MOB
obecrnieyera, B cayuae npeshl-
LISHHS LABJEHUS B IOJOCTH i,
Haj HOpMaJsibHBIM XJanaH k,
OTKpPBIBAETCH H YaCTh MACIA
IOCTYIIaeT B Mac/JAHYI BaHHY
ayGuatoil nmepefaui f,, OTKYAA
yepes NepeHBHOe OTREPCTHE M1,
cauBaerca B kaprep. Huxe ¢,
NPEeEYCMOTPEHA BCACHIBAIOIAS
Tpy6a A, AAA PYYHOrO Ha- Ppue, 9.5. CxeMa CMasgH H OXJaKASHHA (MacioM)
COCa 0,, ¢ MOMOIIBIC KOTOPOTO0  OCHOBHEX jetasefi neumenus MOI[ ¢upmsr G. M. T.
MOXHO NHepefl NYCKOM TojKa- '
4aTb MAacJO KO BCEM CMasbiBaeMBIM Toukam. OtpadoraBliee Mac/ao Y30 Beex
CMa3biBACMBIX TOUCK [OCTYIAeT 00paTHO B MOAAOH KapTepa. :

Cxema UHPKYASUHOHHON CMA3KH H OXJaxIeHHs (MacaoM) geranell ABlHKe-
HiA MoinHoro cyrosoro MO/ ¢rupunt G.M.T. npuBenesa na puc. 9.5. s raas-
HOH MAarHCTpajH @ Mac/o TIOABOOUTCA K DAMOBLIM NOAUIMNEHKAM b, OTKyAa
CTeK4eT B OCEBOM HAMpPABICHUN UEpe3 3a30pH B MAcIOCGOPHHK DYHAAMEHTHOHR
pamit. TOAbKO KOHUSBOH MOANIMIHMK ¢ MDOLYBOUHOTO HACOCA HMeeT KoJbIe-
BYI0 KAHABKY, COCIHHEHHYIO C KOCEIM cBepJ/ieHieM d B tleKe Banaa. [anee macao
TIOAHHMAETCS [0 CBEPJCHUIO B IIATYHE, CMA3HBAST Handsl ¥ HANPABAAIOLYIO
Kpeifukonda H cTexaer B gaprep. o

Hnaue ocymectaagerca cMaska Aeratefl ABURedHA padoyero LHAHHIApPA.
Macno uepes Tpy6SH ¢ (CTNMHTHIE B CTOAKAX KapTepa), TOJNOCTH [ U IIAPHUPHOE
YCTPOHCTBO ¢ HANpaBAAeTcs B MACACHMPHEMHHK /i, VKDEIIeHHH HA momepe-
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yHHe KpelnKonga. 3aech MOTOK Macja PasseTBasgercs. bdnpiuas yacTb NOTOKA
HANPABAAETCS B KOJbUEBYIC TOJOCTb, OOPA3GBAHHYID MEXKAY CBepAcHHEM
B IITOKE W BCTaBAeHHOR B WITOK TpyOoH, NOAHHMAeTCs BBEpX, OXJAaXAaeT
FOJIOBKY INOPIIHA H CTEKaeT yepe3 BHYTPEHHIOK TpyOy IITOKA, LMapHHpHOE
YCTPOHCTBO £, MCJAOCTD B COCENHEH

@) Yusundp? Uununip? CTOHKE H CAHBHYIO TPYGY ofpaTHO

: B EapTep. Menblaa dWacTp TO-

! TOK@ MaciJa depe3_ CBEpJEHHA B
| { NOMEPEUNHE  HAMpaBAAeTest B
| ' J BePXHIOK YACTh IOJOBHBEIX MOA-
\ IIMNHUKOB M MOA3YH Kpefinkonda.

OcrajibHOR MAacjo uepes CTep-
XKenb LIATYHA CTeKaeT BHH3 H
cMasblBaeT IIATYHHBIH MOAILIWII-

Tt HHK.
EEOO&DE}' é @@ é“ CrcteMa NUARHAPOBOH CMABKH
L;;QJ e BI naer BOSMONKHOCTL CMaskl-
= BaTh BTYJKH OHJIUHAPA CBEHKHM
MacJIOM BBICOKOTO KauecTBa, YTO
Pre. 9.6, Cxema uunnnaposofl eMaskn BIl: ¢ —~  pasposnger YMEHBIATh H3HOCH
cmasunk BI; 6 - Tonaneamit macoc. BTYI0K. Macao, nojaBaeMoe Ha
NOBEePXHOCTH BTYJIKH, JOJKHO pac-
npe,u,e.nﬂ'rbca 10 OKPYKHOCTH PABHOMEPHO, LIS 4Er0 npelycMarpueaercs 6oJb-
woe uypcno {(puc. 9.6) cmasniBaeMBIX ToUeK (0T 4 1o 10 B 3aBHCHMOCTH OT AHA-
MmeTpa mmaHaApa). Obmee xoawdecTBe WofaBaemoro Mmacsa BJL cocraBaser
ot 0,5 o 1,0 r/(3. n. c-u). PacnpelleneHue Mac/ia mo NeBePXHOCTH BTYJKH

K “

Prc. 9.7, CxeMul HOIBOZA cMa3KH K padoueMy UHAHHAPY: & — NoABoA Macaa BI; 6 — obpathupié
KJ4TIaH.

OCYILECTBJALTCS OTHSNBHEIMH KaHaBKaMH, HAYHMHMH OT CMa3hiBAEMEIX TOUEK;
HHOT/la KaHABKH BHINOJHAKT BOJNHOOSPAa3HOH KOH(PHIYpauKH.

[Nopsoxn Maciia yepes ofpaTHbIe KAanank (puc. 9.7, 6) npeloTBpauiaeT BLLY-
BaHHe Mac/a NPH BLICOKHX JaBJeHUAX B LUanHApe. Mecro noaBoa Machia 3aBi-
CHT OT pasMepoB H TaKTHOCTH KH3eas. ¥ AsyxtaktHbix MO neaecoopasho
NOZBOANTL MAcAo B BepxHed uactTd BryaAkH (puc. 9.7, a), uytodust obecneuntd
3(peKTHBRYIO CMa3Ky B MecTe HaHGOJBINIET0 U3HOCA BTYJIKU, a TaKKe YTOGHI
MECTO MOABOAA JieXaJo Ha JOCTATOYHO GOJBLIOM PACCTOSHHM OT BBITYCKHELX
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OKOH {TIpH KOHTYPHO# NpPOAYBKE), Yepe3 KOTOPbIE YacTh LUJIHHAPOBOTO Macja
OGBLIYHO YHOCHTCS TPOAYBOYHBIM BozyxoM. [ns Toro uroful MOABCA Macsa
OCYIeCTBIA/CA TOJIBKO B TE MOMEHTB, KOILA CMA30YHEIE OTBEPCTHA 3aKpbl-
BAIOTCA MOPILHEM, LeJeco00pasHo CHEXPOHH3HPOBATL MOMEHTEL HOZAYM Macia
C JIBHJKEHUEM NOPLIHS.

9.2, ATPETATbI MACJSHON CHCTEMEI

Hacocs PRV IALROREOH CMa3KH (OTCACBIBAIOUINE H HATHETAIOWHE)
st CyAOBHIX Ausenefi uame Beero GLIBAIOT WIECTEPEHHOTO HAH BHETOBOTC THIA.

DTH HACOCH NPOCTHl MO KOHCTPVKIMH, HalgXHB B pafore u of0eCcnedHBaioT
[~
b=y
- . ﬁ T
?@2@
T %
NN AV ot \(_/?_ A
& g
BT
Lo

Puc, 9.8, Wectepenkbil MacIAHeNT pesepiBRME Hacol,

paBHOMEDHYIO N0Jady Mac.ia. Hacocel CHadKaloT peAyKIHOHHBMH (TepenycK-
HEIMH) KJAnanaMy ¢ NpYXKHHON, H3MEHeHHe HATAKEHUA KOTOpof MO3BoJAeT
PETYAHPOBATh JABICHHE Macia MYTeM NePenyCKa 4acTH Macia B KapTep.
Y MOUHEIX AV3€A¢H PeiyKUHOHHELH ' ,

hJaTaH YCTAHABAUBAOT OTJAENBHO OT
HAcoca Ha HarHeTaTeABHOH Mari-
CTPAJIH, :

Ha puc. 9.8 nokasana KOHCTpYK-
UM  PEeBEPCHBHOTO  IHECTEPEHHOIO
Hacoca, KOTOpHA TpH HacToTe Bpa-
menHa 625 ob/mHE u mEpHHE 3VE-
uoe 200 My {KoauvectBe 3yOuoe 16)
nogaet 16 m*4 macna. Kopnye na-
coca OTIMBAOT H2 uyryga M J1er-
KHX COJI4BOB, CTaJbHBEE LIGCTEPHH
BRIMOJHAT MPAMO- HIH KOCO3Y-
6piMH. AJAg OpeloxpaHeHHA Hacoca
CT YPE3MepHOTO MOBEIIEHHS J4aB-
JEHUS Mac1a BO BHAfHHAX 3ySHOB
Ha HarygeTarenbHOM CTOPOHE B TOP-
UOBOH CTEHKE Kopuyca Beihpesepo-
BBIBAIOT KaHABKH, YE€pes KOTophie
CHKHMAEMOE Macao HepeTekaerT B Pue. 9.9, Tpexcexumonnerdt _mecteperisii Ha-
HarHeTaTEIbH VIO TI0J0CTS, UK CHAb- coc gusens 3116,

JKATOT 3YOULl paXHAMBHEIMH OTBEp- :

CTHSIMH, COSNMHAIOLIUMY BIIALKHBl BEAOMOM UIECTEPHH ¢ €e MOJOH oChbio. DTH
MEDHI YCTPaHAT YAAPHYIO HArPpY3Ky HPHBOAA Hacoca H AedopMalHK BadHKa
¥ LlecTepHH Tpu padote.

Haa BOI ¢ cyXnM xapTepoM MPUMEHSIOT ONHH HATHETATEJAbHBIH HACOC H
OJHH HJH JB& OTCACHIBAIOIIHX HACcOcCa. ¥ Ka3aHHLIE HACOCH YACTO KOMHUDHVIOT
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B ONHOM KOpPMYCe (MHOTOCEKIHOHHBIA HACoC), YTo \npomaeT HX pa3Melierue
A TpPHBOL.

Ha puc. 9.9 usofpazxer TPEXCEKIHOEHLH LIECTEPEHHBIH MACASHBIA HACOC
CYLOBOTO Ru3eS 306, v KOTOPOTO BEPXHAS CRKIIHA OTCACHBAET MACJIO H3 HOCO-
BON UacTH HMIKHETQ KapTepa, CPeRHssl CeKLHs — H3 KOPMOBOH, 8 HHKHAS
(HarHeTATeNbHANA) — UOAZET MACA0 X QHABTPY.

BuuTOBHE MacagHbe HACOCH HCMOABZYIOT B OCHOBHOM B KpefnKomduBiX
MOJI. Oun UMeI0T aBTOHOMHBIH IPHBOJA H COCTOAT U3 ONHOIO BEAYIIETO CTAJkb-
HOTQ IIEHTPAALHOTC UepRAKA .

U ONHOTO—ueThipeX (oGHU- (D
HO JABVX) YYFYHHBIX Belo- : I .4?411
I

MBEIX UYEPBAKOB, pacHoJgo-
AWeHHBX cfory. Kaxaoh .

gepBaK CHalKeH MOAMAT- g -
EHKOM, BOCTIPHHHMAIOIKM At ] L) -
OCeBEHIC YCHNIHHA, 2 BeZVINHH G e T =
yepBak, KpoMe Toro, pas- f~ FUHTRHAN IR = i
rPYSCUHLIM DoplieeM. Bruu- } a7
TOBBIE HACOCHI HMIOT OBbIu-  ~ PN
HO 37eKTPONpHBOR, pacmo- 4 ,
AOXEHH BepTHKAIbHO, HE 7 Ll e
pepepcHpyioTcs B pabo-
TAI0T HOYTH GecIyMHo. ¢ i 4
& . w o
| ‘ .
~3 J
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Puc. §.11. INonepesnn paspes cMasuuxa BJ ¢ mosupomxofl Maciia naMeHenmeM
XOJa INYHH#epa.

§ — panuk; ! — vYepBAMHOE KOMeCo; § -~ BAAHK BEDTHHANLHEN; £ — BCacHEBAGHA Kamad,;
5 — paoonmk OTBOR, & — KOHTpDﬂLHbIﬁ o‘rnoﬂ) 7 — B0NOTHHK] § +— NJIYAMeED; §— dmryp-
nad wakda IOAGTAYKR; J& — ATYPHaR taioa MAYHKEeDOB.

Ha puc. 9.10, a, 6 nokasan BHHTOBOH MaCAAELIA HACcOC TIPOM3BOAUTE/b-
Bocrsio 150 M3/4 npu wacrote Bpamerus 1450 o6/Mun. Oaa cMasky pabogux
UWITHHIPOB NPHMEHAIOTCA MHOTOTJIYHMXKepHHe cMasuuky BIl (nyGpuxatoper),
HATHETAIUIHe JNO3HPOBAHELIE NOPHMA Macna (Ho Xasaenus 100 kre/cm?).
Peryaupopanse KOJMYeCTBa NMOASBAEMOIO MacJja OCYIIECTBIAETCS AO3HPOBAa-
BUeM Kane/b Macia OpH DOCTYIICHHH €ro K HACOCHOMY SJIEMEHTY HJIH H3MeHe-
HHEM TIOJE3HOTO XOA2 IYHIKepa.

Ha puc. 9.11 npusefien cmasupk BJI ¢ JosnpoBKOf NofaBaeMoro Macnia
34 CueT W3MEHEHMA XoAa NAyHKepa. B ofmem Ropuyce, cayxameMm opHoBpe-
MEHHO pesepByapoM JJS Mac/a, pasMemaeTcs MIecTHAZNaTh NJAYHKEPoB §
C TAKHM Ke YHCAOM PacnpefleIMTENbHBIX 30N0THRKOB 7. IlayHmkeps MpHBO-
aaTca B JeficTeHe durypnoft wafiSoft /0. 3a ofuH 06OPOT KaMmAbIA IVTYHKED
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AeaeT ABa BO3BPATHO-MOCTYNATENBHBX X044, 30MOTHHKU NPHBOEATCA B JBH-
keHWe durypuol wahboft 9, npuueM sa 0FUH 06OpPOT WANGH KAKABIH 30J10T-
EHYK A&JaeT OJHO BO3BPATHO-NIOCTYNATENbHOE ABHKeHHe. X0 NIYH&Kepa H3Me-
HAIOT peryJUpOBOYHBIM BHHTOM, [IpHBOA Hacoca OCYUIECTBAASTCA OT Kauajo-
IIETOCA pHYAra, CBA3AHHOTO C XPAaTOBREIM KOJECOM.

Cwmasunky BJl ofecequBaior nogauy Macia (,2—0,3 oM®) K opuof cMasp-
BaeMOH TOUKe BTYIKU oA Zassennem ot B0 1o 80 xre/cm?. JAs cMasKh MHOTO-
UHAHHAPOBLIX MOHABIX MOJE rpefyercsa o 6—8 Touek Ha MIIUHAP GOMBIIOTO
pasmepa; ofliee KOJHUECTEO CMA3hiBaeéMBIX TOUeK XoXomuT Ko 100 (npui = 12),
yTo TpefyeT YCTAHOBKH UIECTH CMa3UHKOB. YACJBHBIN PACXOX LHIHHAPOBOTO
macaa v MOJl npumepro 0,6—1,0 r/(3. 1. c-u).

9.3. MACJIAHBIE OXJIAJHTENIH B ®UHJbLTPLI

OxaaguTes i Macja TPUMEHAIT LA OXJMaXASHMS HHPKYISLHOH-
HOFO Macia, HarpeBalolierocd NpH paGoTe HH3ens, a TaKke Npu HCIONL3OBa-
HIH MAcAAHGH CHCTeMBl A8 OXJaXKAEHHs MOPINHEH.

OxaaiuTe]d Macia NOApPA3feAsioTess Ha TpyGuaThle K ILJTACTHHYATHE;

B CIY panConpmiee pacmpoCTpaHeHWe NONYUWAHM TpySuaThie OXJafKTENAH.

: OxJyragutenu Macia H3TOTOBJAAIT

H3 MEJHBHIX, JMATYHHbX H Menb-

XMOpOBHIX TPY(S XKpYraoroe HIH
AJAUNTHUECKOTO CeYeHHus.

TpyGubie AOCKK BBIIOJIBAGT

H3 KOBaHOH OGpoH3Bl, CTadH U

9YI'yHA; OHH AOJKHEI HMETh BO3-

MOXHOCTL TPOACGALHOTO MepeMe-

IIeHHA NpH HAarpeee, Tax Kak

% TEMHOEDATY pHBIE AeopMalliy

1 | TpyG donplie, geM Kopnyca. Ipu

L i J} d OXJAamIeHHu Macna 3a00pTHOH

-
¥

BOJOH Haj TPYOHHIMM JOCKAMH
i YCTAHABANBAOT LHBKOBHE TIPO-
TeKTopsl. Macao obeno HHPKY-
JAHPYET CHAPYXKH TPYO B KOpIyce
B HanpabjeHRH, oGPATHOM HA-
npasjeHnto Bodpl. Haa ycuie-
HHMA UMPKYNALHM Macaa B Kop-
0yCe YCTAHABAUBAKT NepPercpos-
KH, nepueHiHKYAspHbe K OCH
oxaagutensa. [IpH uHpryRauHU
Macaa BHYTPH Tpyd AJd YBeJH-
YeHUS OMBIBAEMOfl TOBEPXHOCTH
d TypOyausaniu TNOTOKA TNpHMe-
HAIOT 0coCLie 3aBUXPUTENH, NO3-
BOASKILHE SHAYHTEABHO YBeJH-
YHTL Ko3hpHIAEHAT Tenjtonepe-
Jaud.

Ha puc. 9.12 nokasan oXmnagu-
TeJIb Macaa TpYOYaTore THOA Cy-
cyliosoro pusens  18JL. BryrtpH
Kopnycad, 3aKpLIBAeMOTQ KPLILKAME 6 K J, (oMemawT TpyOni, pPasBaibilo-
BaEHEIe B TPYOHBIX JocKax .2 E BecTaBaeHHBIC B neperopoaxu 4. Boga npo-
XOAMT BHYTPH Tpy0, a Maclo — cHapyxd. Huxusaa tpyfHag Jocka YILIOT-
HEeHA B KOPIyce CATbHHKOM H MOMKET [epeMelllaTbCst NMpH YAJHHEHHH TpyO
ot Harpepa. Jlis VA2JSHHS BO3AYXA U3 OXJIAAUTENIA TPeAYCMOTPE KPaK &
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Y oxJaiuTelel ¢ BHEWHUM 00TeKaHHeM Mac/1a Ge3 OXJAamKASHHA MOpPUIHEd
yhedbHasi [OBEPXHOCTb OXJAXASHHA cocrasaser npumepuo  0,003—
0,005 M%3. a. ¢., a ¢ oxaaxaespHeM — ckogo 0,03 M¥s. 1. c.

B npouecce paGoTh Juze/s UEPKYJIHDYIOLLEE B CHCTEME MACHD AOJIKHO TOI-
BeprathCs HEMPEPHBHON TIIATEABHOH OYHCTKE OT MeXaHHYeCKMX NpHuecefi
¥ acdanbTOCMOAHCTEIX BellecTs. s STof eIH NpuMeHsIOT MACTAREE (PHIb-
TPbl, KOTGPbIE AGAAKHBl HMeTh HeGo/Iblide FraGapyuTel pH MUHHMAJBHBIX THIPAB-
JHYECKUX COTPOTHBISHHAX.

Ilc cTenenn ouHCTKH MacIsAHblE QHALTPH MOKHC MOAPA3ZEARTD Ha (PHJIBTPH
rpyboit (PFO) n Tonxoit ouncrku (PTO). Ofuuno uepes GIO nponyckaercs
Bee HHPKYJAMpYIOmee macdo, a uepea ®TO — Toapke 4acTh Macaa (0Koso
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Puc. 9.13. ITractyuuato-menepoit ¢,

10—15%), oTOHpaemoro H3 OCHOBHOTO [OTOKA M CIHBaeMOro ofpaTHO B Mac-
NOCGOPHUK.

DHABTPE IpYGOH OUNCTKH LeAATC2 HA CeTuatble H ILeREBble; (HALTIDH
BHIMOAHSIOT CABCEHHBIMH H NEPEeK/JOYSIoiHMHCA TPEXXONOBRIM KDPaHOM.
Ceryateie TO BHNONHAIOT UHAUHAPHYIECKHMH H JHCKOBBIMH {CEKIIHOHHBIMR),
TIOCNeEHUE NPHMEHAT IS Go/ee MOLLEBX Ausened. B xauecTse QUABTPYIO-
Here 5AeMEeHTA MPHMEHAIOT TATYHHYK HIH MEIHYIO CeTKY ¢ AyelKaMH B CBeTY
auametpom 0,125; 0,156 u 0,18 mM. Cropocte Macha B CETYATOM OHILTPE
COCTABNSET OKOJO 2—5 M/c.

TTnactunuaro-uienesple @O (pue. 9.13) uMeoT PEUABTPYIOWHA 37eMeHT,
cocTORWHHE H3 Halopa QuapTpyloiux maacTHH 4. ToailMHA NJAACTHH ONpe-
JiejisleT BHICOTY ilenefi, uepes KoTophle puabTpyerca Macao (0,05, 0,08 u
0,12 mu). Tlpe npoBOpayHBAHHH PYKCATKOH S QUABTPYIOWLEIO 3AEMEHTA,
Ha0paHHOTO Ha CTepXXeHb KBAAPATHOTO CeYeHHs1 7, MNacTHHH (CKpebkH) 6,
HacaykeHHble Ha HENOIBHKHOM- CTePAKHEe I, paBHHIE O TOJIMHHE AHCTAHIIHOH-
HbIM ILTACTHHAM §, OUHIHAKOT LleJH OT 33fePKaHHBIX QUABTPOM 3arpsA3HEHHH,
KOTODBIE NMONAJalT Ha EHO Kopuyca (HMABTPA # MOPYT OBITh yIANeHH Yepes
cuyckHoll KpaH. ©uaAbTp cHalXeH NpeJOXpaHHTENbHEM KiallaHoM 2 Ha oy-
gafl erc 2acopeHHsA HJIH Ype3MEPHOrc CHHMEHHS TeMIepaTypHl Macaa; Aab-
JIeHNE OTKPHTHA KJaNaHoB cocraBader okoao 0,8—1,2 xrc/cm®. Cpeanas
CKOpPOCTh Macia, ROTycKaemad B GHIBTPpe, paBHa 6—12 cm/c; HOpMa/bHOe
conpoTesaeHHe ¢uavtpa 0,2—0,0 xrefem®.
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- QUALTHEL TOHKOH OUMCTKH 33AEPKUBAIOT HE TONBKO OTHOCHTEJLHO TOHKHE
MEXaHH9ECKEE 3aTPA3HERHM, HO H achaJbTOCMOAHCTHE BERIECTBAa, KHCAOTH,
Bopy H Apyrue npumecH. Ilo poay BxawoueHds B Macaauyio cucremy OTO
MOMKHO Pa3Re/HTh.Ha YAaCTHYHO MOTOYHHE M nojHomoTouHHe. Ilepmnie, ycra-

. HOBJICHHHBIE Ha OTBETBJAEHH I LHADK YAALHOHAOH CHCTEMEL, TPONYCKAKOT AHLE 10—
15% wmacna, TPOKATHBAEMOTO HACOCOM, HMEIOT KOMIAKTHHE PasMEPH U IOMY-
aujin foabllioe pacapocTpaHeHWe Ha Ausenax. Bropee (mosHOnoTouHble)
nponyckamT 4epes celfs Bech NMOTOK Macna (NPHMeHAKTCHA pexe).
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Pac. 9.14.  Quaprpyowni Pue, 9.15. PeaxtusHas uedtprdyra amzens 37100,

naTpoH TOMKOH oumcTEE THNA { ~ Tpyfra nopsofa Macda; 2 —- COTWNQ; 3 — KODRYC Po-
AC . Topa; 4 — UeRTPAABHAR  TPYSKE;, § — MAacHQOTBOIH2A
: Tpybra; § — otk poTopa.
{ = CTHKHA 2 — DporiajxKa; .
3 — [INacTHHA; 4 -— OT¢eKH He-
OYRIIERFOTD [ecka;, § — KaHad
SHLTOTO MacAa.

Mo pony neficreua GTO MOXKHO MOAPA3NESUTh HA LILNEBHIE, TOBEPXHOCT- .
Hble U oGpemuble. st weneprix @TO o6paHO NPHMEHAIOT CMEHHblEe (DHMB-
Tpyowmue seMeHTH (natpore)} Tanma ACPO, HACDO u mp. DnemeHT THNA
ACOO (puc. 9.14) cocTouT ¥3 HaGopa KaDTUHHHX TIOTIEPEMEHHO DacmosIoKeH-
HBIX CIVIOHIHBIX IAACTHH 3 C BHIpE3aMH H NPORAANOK 2, CTAHYTHIX B OJMH
naker. Macao, nocrynampulee NMoj ZaBAeHUEM B KOpnyc PUNBTPa, KPOXORHUT
yepes WX MeXJY NPOKJaJKaMH H NAACTHHAMH H galo/iHfeT BHYTPeHHUe
NoA0CTH 4 MEKLY MUacTHHaMH. B YKasaHHELX MOAOCTAX MAcA0 YacTU4HO
OTHEENSeTCH OT MEXaHHYeCKHX NpHMecell, 3aTeM NPOMaBAUBACTCH MEXKAY IIO-
BEPXHOCTSMH TJAACTHH H CAHBAETCA B LEHTPANBHY NOAOCTB & 3jeMeHTa.

Hasneuue macna s nojoctd OTO He fonXHO OHITH CARINKOM OOMBIIHM,
HHaue yxyaulaercd Kadecrso duspTpauud. [IpH mycke AHsenss B XOJAOTHOM
cocroayu PTO He paGotaer, TAK KaK CAKIUKOM BeMHKH TYAPaABJIHYECKHE
CONpPOTHBAEHUA RaTpoHa dunptpa. Has yckopepun ssoga ®TO s pabory
IPeAyCMAaTPHBAIOT OPOTPER MaTpoHa.

96



¥  QUABTPOBR MOBEPXHOCTHOTO THNA (GUABTPYIOLLHE 3JAeMEHTH HMEIOT
CKBO3HBIE MNOPH (METa/NHdecKasa ceTka, GHALTPOBANBHBIE TKaHH).

PaccmoTprEM npHHIUN padoThl 0OpeMHBIX (PHALTPOB. [Ipu nocrenosatenn-
HOM NPOXOKAEHHY NOTOKA FPSISHOTO MacAa Yepes psajd CJ0eB BOJOKOH (H)b-
TPYIOWErO MATEPHANA KPYIHBIE YACTHIBL 3aCTPEBAOT B MUKPOULESAX BOJO-
KOH, a HauGonee menkne (1—2 MKM) NPHAUNAT K BOJOKHAM. _

LlenTpoGexkuule MacagHble ouncTuTeRd (IIMQ), Henoabayomye 119 OYUHCTRH
Co3falIHecs B pOTOpe leHTPOGeXHble CHAR HHEPUHH, MOKHO pPA3JENHTE
Ha JiBe TPYUNHL:

— MO ¢ ruppopeakTHBHEM DpusoldoMm (PMLL), npeanassavenHble Jas
TOHKOH OMHCTKM Mac/a;

— LMQ c aBTOHOMHEEIM NPHBOAOM (OOHYHO 3MEKTPONPUBOACM), KOTOpHE
MOXKHO MCNOAB30BaTh Kak Angd rpy6ol, Tax H ONA TOHKOH CUHCTKH.

TMepruie npumenator and BOI, a sropele — ansa MO,

Hs xoHcTpyxuuu peakrtHBHO# meHrTpmpyrn (PMLL) amsean rtunma 371100
(puc. 9.15) puAHO, uTO POTOP MO BO3AEHCTBHEM PeaKIHH CTpYH Macha, BITe-
Ralouero s ¢omna 2, ppailaercs Ha LWeHTpaabHoH ocH, Tlon meficTHem LieH-
TPOOEKHHEX YCHJHHA B3BelIeHHHIE B Macne YacTHUH MeXaHHYeCKUX HprMecefi
H NPOAYKTOB CropaHusl (HMemiIHe O6JblUyID IJOTHOCTH, HeM MAaclo) oca-
KAAOTCH HAa BHYTPEHHHX CTeHKax poropa. B nusensx tuma 30100 PMIL
A Gymawxubii ®@TO pacnonoeHhl MapanjensHO Ha OTBETBJEHHH TIiaBHOH
MATHCTP AN,

[Tpu wBcoOAB30BAHMM Macda C BLICOKAMH KOHIGHTpPalHAMH TPHCAAOK
B cyroBux BOJ ycranoska PMIl neuenecoofpasna, Tak KaK BO3MOKHO
oTAenen e IPACaACK NPH Celapaliy; B 3TOM cly4ae Jyuilie orpannyurbes IO
R @TO.

Hns cynoBeIXx Auzenefi momHocTbio cBhille 1500—2000 2. 4. c. mHpokoe
pacnpocrpaHenne noayuuar LIMO BTopoHt rpynnel, T. €. cenapartophl ¢ 3JaeK-
TPONPHBOJOM. Yalle BCEro MPUMEHSIOT CENAPATOPHl AHCKOBOTO M TPYyGUaroTo
THHoB. lleHTpoGexHEIe MACNAHEE CYHCTHTENH YCTAHABJAWBAIOT Ha OTBETBJIE-
HHAX riaBHOl Macasnol maructpand. Ucmoassyior gea supa UMO — meca-
MOORHUIAKLIHECA H caMoocuuuiaiomiHecd. TaKk Kak NPOJONKRTENBHOCTD He-
NpepriBHON pafoTsl CenaparopoB COCTaBAsLT 3—5 4, HCIO/b30BaHHe CaMo-
OYUUIAIOMHXCA CenapaTopos 3HAYHTENBHC YIpPOLlaer HX OGCIYyKHBaHHe NPH
3KCHIyaTanu, '

[Tpu mpaBHABHOM pPeXKHUMe ceNapalHy KOHEUHOE cofepKauie BOAL B Maciae
{(y cenapatopos Tina ClIC-3 u CHC-5) ne npepriuaer 0,2%, a OpH Han#uHH
MeXaHugecKHX mpumecedl 8 macae 0,3% (1o Macce); KOHEHHOE HX COAEPIKAHHE
He Gogee 0,00%.

Korerpykuuun MO # ocofeHHocTH MX paborbl NOAPOGHO H3AOMEHH!
B Chieluanpioil auteparype mo CILY.

Faaga 10
CHCTEMA OXJAJNAEHHSA

10.1, CIOCOBLI OXJIAXEHHAI

. CucTemMa OXAamIeHHA CAYXKHT IS OTBOAA TENJOTH OT jeTaned
AN3ensl, HarpeBalOUIHXCH BCAEACTBHE CONDPUKOCHOBEHHSA C MPOAYETaMH Cro-
paHusg WIH OT TpeHusd. _

OcHOBEOH Uenbio OXJAXKIECHHA JeTallefl ABAAETCA TOJAEPKAHHE B HHX
AomyceTumoft MpH SKCINTyaTalMH TeMIePaTypH, onpefe/saeMoll Kapolpou-

1 Cm, tagme 1. 6.
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HOCTBI0- MATEPHATIOR, TEPMOCTAGHABHOCTBI) CMA3CUHBIX Mace)l H HaAeHKHOCThIO
paboTH. OTAENBHEIX ysnos u HAerafefi.

Ong cynoBHX AH3enell NPHMEHSIOT UCKIIOYHTENPHO HHAKOCTHBIE CHCTEMB
OXNAXACHNA, KOTOPHE BEMOJRAIT APOMOMHbIMY UIH 3amiMymamu. B npo-
TOUHOH OAROKOHTYpHOH CHCTeme oXmadkieHua 3aboprHasd BOAa HHPKYJIHpYeT
uepes ECIO OXJAKAAEMYIO CUCTEMY K 3aTeM OTBOZHTCR 32 GopT. B samxuyrofl
JBYXKOHTYDHO# CHCTeMe OXJam/IeHUA npecHas Bolla UMPKYJAUPYET B 3aMKHY-
TOM KOHTYDe (IepBOM) H 3aTeM OXJAakKAaeTcH B OXJAafuTene 3ab0pTHOH BoAOH
(BTOpO#l KOHTYp). M3 3THX XBYX cHCTeM HauGonee PaUHOHAJIBHOH ABJASETCH
3aMKHyTasd CHCTeMa OXJAaMIeHHR. '

Q6ilee KOJHYECTBC TEILIOTH, OTBOAHMOH CHCTEMOR OXJA&MAeHHS, COCTAB-
aset ot 35 go 15% Bcell TennOTH, BHIEASEMOH TONMEBOM NPH €r¢ cropa-
HuA. OTHOCUTEABHO® KOJHYECTRO TelJOThI, OTBOJAHMCH B OXJAXKA2IYIO
BOLY, YMEHDBIllAETCH € YBejMueHHEM OCHOBHBIX PasMepoB Ausens (1. . aua-
MeTpa H X0Aa NOPLUHA) M CTelleHH HajiiyBa. _

Bo uzfexanre yXyameHrd padoThl AH3eNA Ha ACGNEBHIX peXHMAaX Dexo-
MEHAYETCH TOLJePKHBATD TEMIePATYPHBIH PerKHM AU3eNd IPUMEDHO NOCTOAH-
HBIM He3aBHCHUMG OT HarpysKH H Y&CTOTHL BpatlleHHud.

Pacxoll MUpKyAHPYOLeH B cHCTeMaX OXJakianmefi cpeibl H3MeHsercd
NPHMEPHO B cASIYIOWIHNX Hpenenax:

Pacxog oXAaadinaoiles cpegsi, nf{3. a. ¢4}
Ousenw .
B Noplide, oxAaXQae- | B NOPUIHE, OXJaHIie-
B LHIHKADPE H KpRHTHE MOM Eoaolt MOM HACAOH
MOL 2535 20-—25 5—10
con 50—7¢ 40—50 15—20
BOA T5—80 — —_

s

Temneparypa prixofismeR U3 Adsesnd BOAH DPeTyAHPYeTcH BPYUYHYIO HAH
TEPMOPETYAATOP aMH; B UMIKHAPAX TeMIIep aTypa BojAB! BHP aBEHBAETCH aCoShIMH
PECYNHPYIOIUMH KPaHaMH.

Hapnedne B MOAOCTAX OXNaXIeHHS UHAHHADPA U KPHIIKH ONpepensercs
THAPABAHYECKHM COMPOTHBJICHHEM CHCTeMH (p ~~ 0,5+2 krc/cm®); namaerne
BOABl WJIH Macia and oXAaZeHHS NOPUIHeH p =+ 3--6 Krc/cwm®.

CpenHsis CkOpOCTh BOZBl B OXJIAMKA2EMHX IFOJOCTAX UHAHHAPE H KPHIIKH
He npepnmaer 0,5—2,0 m/c; oaHaxko y Haulosee HarperhlX NOBEPXHOCTER
MECTHYIO CEOPOCT: BOJBl VBEAMYKBAIOT C LEABIO HHTeHCHqJHKauHH OTBOLA
TEILOTHI.

Y paga auseneil npu SKCTAYaTaliH HabmoflaeTcsl pasbefaHUe CTeHOK
BTYJNOK LHJAHHEpA, OMHIBAEMBIX BOIOH, B pesyAbBTATe COBMECTHOTC Bo3aefi-
CTBHA KaBUTALlHOHHOH 3PO3HH H 3JIEKTPOXHMHYECKOH KOppo3uH. 2po3us
ABAAETCA OOLMYHO CJISACTBHEM BBHICOKOYACTGTHHX BHOpanuil BTYAOK mod jeil-
CTBHEM YJAAPOB NMOPIUHA O BTYAKY (IPH TaK HasbiBaeMON Nepexnalke NopLiEs).
K ocuoBHBIM MepaMm 10 SOpbpfe ¢ KABHT2HUOWHBIMH PaspYLICHHAMH MOMHO
OTHECTH cAERYIMIME: YBeqHYeHHe NPOXOARBIX CceueHHH OXAaxAaeMblx HOJO-
cTell; NOBBULUCHHE JKECTKOCTH BTY/OK UHAKHAPZ W CTOMKOCTH WX HapYKEHIX
TICBEPXHOCTEH MPOTHB pasbelaHus (HallpuMeP, XPOMHPOBAHUE); TMPHMeHeHHe
HPUCANCK K oxXjaxiaiouell soge (HaupuMep, XPOMIHKKA) W Jp.

Oxpaxnenve mopuiHell TPOHKOBBHIX AM3edqed BCErAa OCYIIECTEIAETCH
Mac/oM H3-3a TPYAHOCTH o0ecleyeHusd NOMHOH repMEeTHUHOCTH OXJaNIaloLiero
yerpoicrga. [lopmsd KpefugongHbIX AH3eaeH OTHOCHTENLHO OOMbLIeH MOIM-
HOCTH OXJIaXkIal0T MacJOM HJIH NMpecHOH BOZOH. B cBA3M ¢ HenpepHBHEIM BO3-
pPacTaHneM CTelMeHH HamlyBa H Heo0XOIHMMOCTbIO HHTEHCHOHKAHH OTEOAA
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TENNOTH B COBPEMEHHBIX MOLIHLIX AH3eAAX BCe Yallle MepeXoisiT ¢ MaCASHOro
OXMaXAeHHs TOpIUHed Ha BOAAHOE,

IIporounasa cucreMa oxJaxizeRHA 3a200PTHON BONOH AMHTENBHOE ~BpeMst
cudTasack HauGonee mpoctofl H yAoOHOHR ans sxcnmyaranun. OmHaxe oHa
uMeer DAL CYILeCTBEHHBIX HeIOCTATKOB: :

— BO H3fekaHue OTAOMKEHHS cosiell Ha CTEHKax OXNaXIaeMmblx jdetanefi
TeMNepaTypa BEIXOAANIel U3 NMaens BOAbl He AOAXKHA OHTh Brwe 40—50° C;

- B 3aBHCHMOCTH OT BPEMEHH rofila H MectTa HaXOMAeHHA CyNHa TeMmlepa-
Typa 3a00pTHOH BOJLL H3MEHAETCH B IMPOKHX mperenax {or 5 Ac 30° C), uto
NPHBOAHT K GoMbUICH PAsHOCTH TeMneparyp B cTeHKax (mo 40° C);

Puc. 10.1. Cxems samruyToll cHcTeMBl oxnamgenus mpecroit Bopoit COH tuna 6UPH 36/45,

-— HH3KHE TeMMepaTyPhl CTEHOK BTYJAOK UPHBOAAT K KOHAEHCAIHH NApoB
BOJEI, NIPOAYKTOB CTOpAaHHA H OOP&30BAHUID KHCAOT, BBESEIBAIOMINX YCHJAEH-
HBIE HM3HOC BTYJICK;

~—— QUABTP, OYUILAKMHA NOCTYHNAWMmYo 3alopTHYI0 BOAY, GHICTPO 3aCO-
pAercAd HAOM M IECKOM, NPOHUKAWMKEMH B 3apy0amleyHoe NPOCTPAHCTBO,

3T HeZoCTaTKH NMPOTOYHOH CHCTEMB OX/JaXKEeHHS! NPUBEAH K TOMY, YTO
Ha cyZaxX B HACTOSIee BpeMA NPUMEHAKT 3aMKHYTYID CHCTEMY OXJAaKIeHHSA
npecHoll BOJACH, CBOGOJHYIO OT yKasaHHHIX HefocTaTkOB. CHcrema O6ecmeul-
BaeT BO3MOXKHOCTD!

—— paBoTaTe TPH TeMIepaType OXJamKAawmell Boge oKojo 75--90° C
(ka Bxogme 60—70° C);

— YCTAaHaBJHBAThL ONTUMANLHBIK TeéMlepaTypHEHIf pe}KI-IM;

— RBOAAep:KHBaTh HeGOMBUIVIO PasHOCTb TeMmmepaTyp Boisl (Al = 10+
= 15°C); _

— CHH¥aTh MOTE€PH TEMJIOTH B OXAZKAEIOMMYIO BOLY;

— YMeHBINATh M3HOCH BTYJAKHM H NOPUIHeBHX KoJell (B CBA3H CO CHHXKe-
HHeM BfI3KOCTH Macita);

—- OCYIECTBJATE OBICTPHIH NPOIPEB UUPKYAALHOEHOTO Macna NpecHOR
Harperod BOAOH IPE NyCKe IH3eNA.

aCCMOTPHM HECKOJDKO THIIMWYHBEIX CXeM 3aMKHYTOTO OXJ/aiAeHHS cy,u.o--
BBIX AHsenet,

Ha puc. 10.1 nokasaHa cxeMa 3aMKHYTOR CHCTEMEl OXJAKACHHS CYA0BOTO

yetuipexrakTROro COM runma 6UPH 36/45 mapku I'60 ¢ I'TH. Cuerema BXiio-
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qyaeT JBa LleHT]J05e}KHHX PEBEPCHEHBIX BOAAHBIX Hacoca, OXfAAZHTeAb ¢ Tep-

MODEryAfTOPOM H pacIiMpPUTENbHHIH 0ax.

TocaegoBaTtenpHoCTh ODUPKYAALAH TpecHOfi BOALL caepyomias: BORa M3
Hacoca I7 mojgaercs Ha oxnaxKieHHe AH3els B sapy0alledHoe MPOCTPAHCTRO
ORoK-UMAHHADA 2, OTKYLA OHA IEPETEKAeT B OXIAKAAICLLYIO TIONOCTD KPBILIKH 3.
Onnobpemenno Boja OT Hacoca I7 NOCTYNAeT Ha OXAZXKJAEHHE BBHINYCKHEIX
KoanexTopos 4 H TypOoKoMOpeccopa 5. Bmxoadmmag w3 yrasaHHHX MecT
ropsivad popa cofupaerca B 06mMY0 TPYOY, OT KOTOPOH YacTh BOAB! OTRETB-
JdfeTcd B OXAaAuTesnb f4 W CHOBa HanpaBAseTc® K Hacocy I7. Peryakpopa-
HHe oOnlefl TemMmeparypst BOAB HPOUIBOAHTCH TIOCPEACTBOM NEPENYCKa Tep-
moperyasatopom I3 HeoBGxomu-
MOTO  KOJHYECTBA BOHOB MHMO
OXMAAUTERA; TMOMOJHEHHE BOAR
HPOU3BOAHTCA UYepe3 paclliupH-
TenpHui Gak 10, 3adoptHas
BOJA, UOCTYHAWIAH H3 KHHI-
croda depes GuapTp H 0bpar-
HEIH  KjamaH, NPOKaYHBAaeTcs
HacocoM [f6 uepes Macnooxia-
outead 15, a 3aTeM depes BO-
IAHOA oxnagnTenb /4-—3a §opr.
KoHTpone TemmepaTyphl oCyile-
CTBAAETCS] PTYTHEIMH TepMOMET-
pamu 6. Kpome Toro, Ha midre 7
YCTAHOBJEHHl  JHCTAHUHOHHBIE
TepMOMETPHl M MaHoMeTp. Ha
cHTHAAHsalHONHOM nyAwrTe 8
pasMelleHsl CHTHatbHAadg JlaMmna
H 3BOHOK, BKJIOUAIOIHECH HAT-
YHKOM pene TeMuepatype §. Haa
IIPGKaYKH CHCTEMEI TOpsuell oA

Prc, 10.2. CxeMa o6beUHEHROR CRCTEMBI SAMEHY - OT ROTE/LHOH yCTaHUOBKH HMEETCH
TOTO OXJaKIEHHA npecholl Boaofl wwawrzpos k  NPHCOCIHHHTEIbHEIH daanenr 1.
nopmtiel gsyxraktHore MOJ. Cucrema 32m0JHAETCS BOJOH 1o
Tpybonpesoay /1. ad oreoza ne-

pestHBaollelics (H3HIUHEHN) BOAS K3 paclIHPHTENBHROTO 0a9Ka CNYKATTPYSa 12,
Ha puc. 10.2 noxasana o0beIHHEHHaA CHCTEMA 3aMKHYTOIC OXJI&WJeHHHA
ripecHOl BOZOA UMJAMHAPOR H nopiiHedl momporo MOZI. PacmuputensHas
CHCTeMA OXJaXKISHUA HAMHHAPOB H cOOopHas MUCTepHE OXJAaAeHHA NOpIiHel
o6beluHeNbl B OZHY ofiiyml uuctepHy f. Hacoc mpecrofl Bofn 9 Harmeraer
TIOCTYR a0 YI> H3 LHCTEPHH | HArperTyio BOAY OXJaxkIeHNna NOPLIIHeH H BOAY,
NMOCTYIAWMLYI0 H3 Kpbilek paouux OUAHHAPOB, Yepes oXJaiutenb 12, ma-
recTpank &, KOTOpas pAasBeTRJAAeTCA PeryJEPOBOUHLIM KpaHoM 6 Ha Ase
BETBH — OXJQXKASHMS UHIMHAPOB 5 W oxjamieHusa mopuwHedi 7. opauas
BOfIa OXJIaXKeHHS HopiIHell nocTynaer no Tpyde 4 B NPaByio uacTh LWHCTEPHHI J,
¥3 KOTOpPOH M10cJe BHEYCKA COTSPKAINETocs B nell BO3AYXa [epeTexaer uepes
paa orsepeTHH B 2EBYIC HacTh HHCTEPHE, OTKYJA HalpPaBJseTcs BMeCTe C ro-
pAdell BOLOHN OXJaMJeHuA HHAMHApOB obpaTHO K Hacocy 9. 1lo paceMoTpeH-
HOH cXeme yAaieHHe BO3LyXa H3 Bogbl B LECTepHe | He MOXKeT OHTh COBEp-
UIEHHEIM, IOSTOMY O0beJHEEHHAA CXeMa OXNaXACHHUA B 9TOM OTHOWIEHHH YCTY-
naer pasgenenHof; nmocnemHAf CXema, OlHaKo, 3HAUNTENBHO clokHee, Ha-
coc /U sacachiBaeT 3a00pPTHYIO BOIY, HaTHETaeT ee 4Yepe3 SMEeBHKH OXJaiH-
TeaA 2 1 BrOpaceiBaeT No TpyGonposozy I8 3a 60pT. B abapuiiHbIX ciydanx
CHCTéMA COENHHAAETCS € MAarHCTpatbie & nocpeAcTBoM TpyOst [1; mpuuem o6a
KOHTYPAa cHCTeMBI MHTAWTCE 3a60pTHOH BOJNOH, KOTOpas HalpaB/isAercA He
B LHCTepHY I, a no TpyGonposoxny 2 3a 6opr. B Tpybonposole 5 oT KOHTYpa
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OXJaXAEHHA LUAMHAPOB BOJa OTBeTBAASTCA Ha oXAaxaeHHe (GOPCYHOK,
a sareM yjlangeTrca 3a OopT.

Pasgenensble cxeMbl CHCTEM 3aMKHYTOIO OXJaxkKNeHHS KPYRHEIX JBYX-
takTHEX MO/l uenecoo0pasHe NPHMEHsTb, €CAW UHAHHIEPH H KPHIIKH OXJa-
JKAAOTCE MPecHOR BOIOH, & TOMOBKH ROPIIHER — Macnow.

B enyvae oxnaxmgeHud QOPCYHOK B cXeMe IPEIycMATpPHBRAIOT TPeTHH KOH-
TYP CAMOCTOSITENbHON CHCTeMbl OXJam[AeHHs, NMO3BOJIAIOMMHA BecTH Habawo--
JeHHA 33 Kakpoll $opCcYHKO# OTHeALHO, a TaKKe YCTAHABJAMBATH ONTHMA/E-
HBIH TeMUepaTYpHBIH peXHM [PpH paGoTe HA PAsHHX COPTaX TOMJHEA.

\5 -— -
g
d th

B
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Pre. 10.3. Cxema saMKuYTOH cucTeMH oxdaxjenns zuseas BOJ tuma 6UHCIT 12/14.

I — Hacoc 3afopTHofl BOgw; 2 — MacASABH DHALTP-X0A0ZHALAYE; § — BofAaxcol oxAagMTeNb; 4 — OaH-

Tpobemiull Hacor; 5§ — PACTPEIeaNTe/ibHAA Tpyla GAOK-DHAHERpA; & — TePMOCTAT; 7 -— DacIiHpPHTeAB-

HHH GaK; & — BLOYVCHHGH KOAACKTOR; ¥ — 0OXAajHTenb RaJAYBOTHOTO Boafyxa; {0 — TYpOOHATHETATEAb;

A — sanonuesde npechofl Bogm; & — CnHE npeca%ﬁ BOLB; B — cnEE 3a0pTHOH BOAW; [ — CAHB BOZH
23 Gaoua.

Ha puc. 10.3 nana c¥eMa 3aMKHYTOH CHCTEMHE OXJAXKAEHUS YeThIPeXTaKT-
woro BOJ, tuma 6UHCII 12/14 mapke K-558 Mowmmocthio 125 3. A. ¢. npH
wacrote Bpaulens 1700 o6/MuH.

[Ipecuoli BoOmOH (3aMKHYTHT KOHTYP) OXMaXAAIOTCA THJBSH (BTYJAKH)
H KpBIUKH IUAHBAPOB, 3a60pTHOA BOAOH (OTKPBLITEHIN KOHTYP) — MAcIO H
KOXKYXH ra3oBoit TypOUHE H BRIMYCKHOPO KOJMJAEKTOPA, MpecHas BOAA U oXJa-
IuTeNb HAJAYBOUHOTO BO3AYXA.

Ilpecuas Bona, BLIXOAS H3 pacnpeiefuTelbHOH TPYObl & OJAOK-UHAHHAPA,
DOCTYIIaeT Ha OXJaxkIeHHe KOpHyca NOAUUNHHKOB TypOoHarmeratesns I0,
A OTTYAA Hanpapasiercs depes ofmuil TpyGonpoBo] CIHBA IPeCcHECH Boanl B pac-
wHpuTenpEbid Oak 7. M3 pacmmpurenbroro 6axka npectas Bona, DPOXOAA.
yepes TepMOCTATHYHK KOPOOKY, NOCTYRAeT B BOOAHOH OXJalUTeNb (€CHH TeM-
neparypa Boawl sbite 70° C) HAH HENOCPEACTBEHHO BO BCACHIBAIOULYIO MOJOCTh
racoca (ecny Temneparypa Boawl Huxke 70° C). Llnpxynasuusa npecHoH BOXH
OCYIHECTBAACTCH LeHTPOGSKHHIM HacOCOM, YCTaHOBJEHHbIM Ha NepefHeM
-TOpUE AH3ENA. :

101



3abopTHasi BOKA M3 MACATHOIC (QHABTPA-XOJOAMABHRHKA 2 IOflajaer
B OX/IANUTENE BO3AYXA 9, 3aTeM B OXJaMIAWINYIO HOJOCTE OXJAAAHTENS Hpec-
HOH BOAM 3 H Zanee B HHMKHIOW [ON0BUHY KoxyXa TypOuHH. [locne storo
BOAA MOCTYHaET B HHAHIOW IOJOBHHY KOXKYXa BBIIYCKHOTO KoJieKTOpa &,
a 3aTeM B €r0 BEpPXHIOW TOJOBHHY H Uepe3 BepXHICHO IIOJOBHHY KOXKYXa TYp-
OHHEl HAT Ha CAHB 3a 0OpT. .

10.2. 3AEMEHTbI CHCTEM OXJMAXAEHUA

Hns  oxgaaxieHds TPOHKOBBIX CYAOBHIX JHseNeH NPHMEHAIOT
CNeAyIOUHe THIIBL HAcOocOB: Ofbemuble (MOpUIHEBHE, HICCTEPEHRHE, pOTa-
UHOHHEIE); [eHTPOGeKHBIE, BOAOKOMbIEBHE (CaMOBCACHBAIOWAE, BHXPEBHIC)
K Jp.

Moprnessie Hacocw Henoabsyior uauie acero fas MOJ k COMO cpasHH-
TeILHO HeGOALIION MOUIHOCTH; OHY HMEIOT XOPOUIYI0 BCACHIBAIOMLYIO Crocol-
HOCTb ¥ BHICOKKA K. 0. . [IpHBOR HacocoB OCYHIECTBAAETCA OT KOJEHYATOTO
pana c Topua gusens. Hepeaxo Ha CyAoBHe QU381 HaBellHBAETCA TAKHKE TPIOM-
Wbl mOpuIHeBO#H Bacoc. B 3Tom caydae ofa Hacoca Aenai0T OAHHAKOBOH KOH--
CTPYKUMH; TPIOMHBIR HACOC IPH BEIXOJE H3 CTPOA HACOCA OXJAAKJIEHHA MOXKHO
HCIIOMB30BATh B kayecTBe peaepsroro. Ha ABYXBadbHHIX YCTAHOBKax NPOHU3-
BOJIMTEILHOCTL K&XKIOTO Hacoca onpefenserca ¢ sanacoM B 50%, uro6ur #HmeTs
BOSMOJKHOCTh B CAydYae HEOOGXOAMMOCTH OOCHYXKHBATB OAHMM Hacocom ofa
auzend. Hexoas 43 HOpMajibHBIX 3HA9eHUH PasHOCTH TeMIIepaTyp, yAelbHad
NPOUIBOAHTENBHOCTE BOASHHX HacocoB ¢ 50%-uptm samacom cOCTaBaser
okono 30—60 a/(s. a. c-u).

Ha puc. 10.4 B KayecTBe TpHMepa NOKa3aH NOPIIHEBOH Hacoc NMPOHU3BO-
autenbHocTho 20 M%/4 npu yacrote Bpamernxs 300 o6/MuH. Kopnyc Hacoca—
UYryHHBIN; OAVHKEp 2 K Bryaxa 3 — us dochopucrofi O6ponsel. [yeras
cMa3Ka ocyllecTBAseTes Wraydepom gepes otsepeTie §. Harmxenne Habusxy
CaNbHHKa Peryinupyercs BTynkoH 4. Bunka nangst mwaryHa 7 NpPHBePHYTA
K InyHxkepy BUHTOM 6. [lod OAYH)XEpPOM YCTaHOBAEE IHHKOBHIE IIPOTEK-
top J. Tipu kasmaoMm xope uepes canyH Il K BoZe TOJABOJMTCH HEKOTOpOE
KOJMHYECTRO BO3AyXa (IAs8 Oonee MATKoOH paboTe). Bnyckno#t § u Hardera-
TeAbHEI 9 KiamaHel yKpenJeHol Ha IUNKHAenAe u3 KoBaHofl OpoHam. Ilucku
KAAMAHOE H3roTopgesbl H3 docedopHcToR GpoHanl; TPYXHHL — cTalbHble,
OMeNHeHube, BosAywHp# Koanmak CcHa0xXeH NpelNOXPaHHTENbHBIM KJjama-
Hom J0.

[ilecTepeHHrle OXJgaxAalollde HAcOCHl TPOCTH MO KOHCTPYKLHH, oGna-
JAlOT caMOBCACHBaHMeM H OTIHYAIOTCA MasnpiMH rabapHTamH B Maccoil. Ox-
HaKo Tpu pafoTe Ha Boje, <cofiedHO 3afOpTHOM, EepeiKO 3arps3HeHHOH,
mectepHy ObicTpO M3HalupaloTes H TPelyloT vactoli samerbl. na yeenu-
YepHus HaZeXKHOCTH 3THX HacOCOB 3YOUBl PabOYHX LIeCTepEH HENOCPEACTBEH-
HOTO CONPOTHBJACHHSA He HMEIOT (B OTVIHYHE OT MAcJAfHAIX), a cHabkKeHH! napol
KOTMOAHRTEIBHEIX IlecTepeH (BHe KOPITyca), CHHXPOHHSHPYIOWIMX BpalieHHe
BEIoMOTG H BeZyImero panukos. lllecrepHH Hacoca HHOTAA ZeJatOT H3 pesH-
HOBHX 3Y06beB, HaBYJNKAHU3UPOBAHHEHIX Ha JATYBHYIO BTYJKY.

Ha puc, 10.5  usobpamen IHecTepeHHbIH HA&CQC CYHAQBOTO ' JAH3ENA
tana YU 13/18, npusoaumul B ZBHMKeHEE OT KOJEHUATOTO Bala LBCCTEpHeH &,
PACTIOMOKEHHOH B MONOCTH Kaprepa. Hacoc BbIHeceH U3 3TOff NOAOCTH, YTOGH
BoZa He momanaia B Macio. Jad yMEEbLUEHHS H3HOca 3y0waToll mepegayu
HICCTEPHIO [] M3rOTOBJAIT H3 TEKCTOAHTA. DpPOH30BHE MOJWMNHMKH J H [

Bana 2 cMashiBAIOTCA M OXAaXgaloTcd Bofoi. Hacoc YRIOTHEH TEKCTONIHTOBOI

3235?:;% W DE3NHOBOW BTYAKOH 5. Jlng mpexorspawenus YTEUKH Macaa Ha
LIUHOHHKA 9 IDHBOZA HMeeTcs MacjlooTpaxarent 7 H JnaGHpHHT
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MeXay BTYAKoE 6 ¥ xonsuoMm JO. IlpumeHeHHe TeKCTONMTOBOA 1uec-
TePHM M CMasKH NOMIUHIHWKOB Bala BOJOH YHPOWAeT KOHCTPYKLHIO
TpHBOZA Hacoca.

LenTpoGexnste Hacockl {LLH) ornnuaretca nmpoctofi W KoMmaxTHOH KOH-
CTPYKIKEH, BBICOKHM K. II. A., ROATOBEYHOCTBIO, 0GeclHeuyHpanT CBOOOAHBIH
C/IHB BOABl MPH ONOPOXKHEHHH CHCTeMsl H JONycKawT paboTy Ha GOJBHIOH
HACTOTE BpAlEHHA. :

B COM cpepnell MOIHOCTH IPHBOA HAcOCOB OCYINECTBAAETCH OT IH3ead
uepes YCKOPUTENbEYIO Nepefavy. HrolHl ofecrednTs pafoTy Ha NepeiHuil
H 3andufi  X0F, JONAcTH H
Kojieca HAcoca  BRINOAHSIIOT
paivanbHEIMH, Ilnsg MomuBIX
MOl npuMeHAOT 4BTOHOM-
Heie HH ¢ snextponpueojoM,
[{enecooBpasto npumensats [LH
AnNA  3aMKHYTOrO  KOHTypa
OXJaXAeHHA (mpecHoit BOAOH),
KOTJ2 OTCYTCTBYeT TpeloBa-
HHe CaMOBCACHIBAHMS Hacoca,

Tunuygagd  KOHCTPYKIHS
LeHTPOGEIKHOTO BOASAKOrO Ha-
coca ausens Tuna 6YPII 25/34

B _ : o] noxasaua Ha puc, 10.6. Hacoce
=—— e VT j COCTOMT H3 KOpliyca I, B KOTO-

> ~37~  pou Bpamaercs Baa b ¢ pabo-
uuM  KojecoM 3, HMERUIHM
necaTh Jonatok. PaGouee xo-
JIecO 3aKpenaeHo Ha Baly Fail-
KO 2 M NPHBOGUTCA BO Bpa-
IEHHe BMECTe C BaJIOM uepes
wiectepHio §. Ing ynaoTHeHus
BHYTpEHHEH TOAOCTH Hacoca
CAYar pesHHOBas BIYJKa &,
na6UpHHTEOE YIJIoTHeHue 4 H

: _ oTpaxarent 7; Kpau 9 HCOAb-

Puc. 10.6. [lentpofexnméi  Hacoc auwsena Tuma  3YIOT JAs CIYCKa BOZH. Ha
6YPT] 25/34. mepenHeM ToOpie IH3EAA Hage-
' menst gBa UH pacemotpen-

HOTO THNA [POHSBOAHTENBHOCTBIO Mo 24 MP/4  Kamabi.

B cuctemy oxnamjenus IHzenel BXONAT clEAYIOLLHE TeNJIOCOMEHRHHKH:
1) Bono-BOASAHBIE HpecHOH BOALI, OXJaxjaeMble s3abopTHOH BOAOH; 2) BOjO-
MacsHEIE AJs MacAa, OXJ&MAAILEro NOPIIHHE (4 TaKKe CMa304HOro,
OUPKYJALHOHHOTO Macha); 3) BOZOBO3AYIUEBIE OXJNaIRTeNH HallyBod-
HOTO %osgyxa. KomcrpykiiHa BoACMACAAHEIX OXJalHTeNneH paccMOTpeHa
B ora. 9.

Bogo-poxstHble oXnagdTerd 116 KOHCTPYKIHM aHANOTHYHBL BOAOMACHAHBIM
H BuOOAHAWTICE ofbuio TpyOdateemu. Ha puc. 10.7 npueepen tpyGuathil
OXJaINTENb NpecHod BOAHL cyAoBoro AMsena thna 6HPH 36/45 (I'60). Ilpec-
Has BOJ& NOCTyIaeT uepes BXOAHOH NaTpybox & BHYTPE TPYO 3 H BHIXOAHT
yepes NaTpyook §. 3adopTHas oxJaxaaolas BoZA OMEIBaeT TPYOL CHAPY K,
THOCTyNAaeT yepes NaTpyGoK 6 K BHIXOAHT uepes marpyGox 2. Koprnye oxnanu-
Tensd 5 uMeeT ABe KPHIUKK — NepegHio 7 1 saguion /. Ing nHTeHcHbUKaLHY
OXJAXKIAIOMET0 AeHCTBHS 3a00PTHOH BOABI B KOPIyCe YCTaHOBJAEH PAL lepe-
ropozok 4. [lporekTop /0 mpeanasHaueH ias YMeHbUICHHA KODPPO3HH BHYT-
pesHefi noOBepXHOCTH oxaafutend, CHYCK BOAB OCYIECTBASETCH Repes
npotry 11. :
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ToBepxHocTh oXAaXASHHA oxJNaguTend 9,5 M?, HapyKublil anamerp
xopnyca 335 MM, AnuHa 1235 na1, macca 280 xr. )

OnmHuM H3 BAXKHBIX 9MEMEHTOB CHCTEMBI OXJIaXKIEHUS ABASAIOTCA TepMope-
TYNATOPHL, OCYUIECTB/IAKIINE PEryIHPOBaHHE TeMIePaTyphl Bogul. Tepmope-
TYNATOPH GHIBAIOT HEAMCTAHUMOHHBIE H NHCTARIMOHHEE, OZHO- M JBYXKJIa-
I aHHEIE.

Puc.

10.7. TpyGuateiii oxJafnTedr Apectoli soast iuseas tuna SYPH 36/45 (I'60),

Ha puc. 10.8 mpuBezed ApyXkianauumii rtepmoperyastop LHMHIH
Auzead tuna 316. TIpH TORLIUEHHH TEMIEPATYPE BOIE HAXOAAWAACH B CHIb-
(oHe 4 (YYBCTBHTENBHOM 3JIEMEHTE) JIETKO UCHAPAIOMASCA KHUAKOCTh MPEB-
paniaercs B map, NaBJIEHHE BO3- .
pacTaeT, HHXHAS KPHIUKA ONmy- 5‘

cKaerca H wjganaH YMeHbIlaeT s (L1 (LT
RSB
Z, N
| Wpwrrrwr i, o ?

[IPOXOAHOe CeUeHHe Nartpylka X
]
-

o6BogECMY TpyDompoeoay. B Ha-
yale padoTst AU3€ns BOJAA B KOD-
nyce paslendercd Ha EBa MOTOKA,
IpHYeM OCHOBHOH (MHHYIOIMH
OXJAIMTENh) IIOCTYIAET Yepes
yeTLipe OKHAa HNaTpyGoK B 00BOJ-
Hoil TPySCOpOBOA, a JAONOMHU-
TeJIbHBIA — B OXJAalHTeNnb.

Ilpu TemmepaType ROABI GKOIO

70° C Knaman TepMoperyaaropa 1 7
HauMHAET MepeKpHRBaTth BROAHOE / j %
OTBEpPCTHE TNaTpyfKa OOGBOLHOTLO @

TpyGonposoia, a npu 85° C moa-

HOCTBIO €rQ MEPEKPBIBACT; TOLAA  Puc, 10.8. Koncrpykumss TepMOPETY.AATODE

BCST BOKA MIET B OXJalHTedb.
3a mocaesHee BpemMs GOMBIIOE

BHHMaHUE YIeNseTcss BO3MOXKHO-

CTH HCHOJIB3OBAHHA B IH3EMAX

IHWAY (guseas Tunz 316).

{ — Kmanaf: 2 — cefAno; § — maTpyYHoR BLIXOAS BOAS B

OXAanaTeNb; 4 — caAndoy; § — maTpyOOR BXOAA; § —

OKHa IA fApoxofa ropaved Bg,llhﬂ; ¥ — Narpy0oR K Ma-
coty.

BLICOKOTEMITEPATYPHOIC  OXJaXK-

IeHHdA, KoTopoe obecneuusaer: 1) MOBHUNEHHE WHAUKATOPHOIO K. M. 4. Ha
4—6%; 2) obecneuente CTaGHABHOIO TENAGBOTO COCTOAHHS MM3e/d npua Ma-
JIOH pa3HOCTH TEMMEPaTyp OXaalonmeli Boax; 3) CiKHlaHHe BEICOKOCEDHH-
CTHIX TAXKEAHX COPTOB TonaMBa, K OCHOBHEIM HENOCTATKAM CHCTEMBl OTHO-
CATCA BEICOKaf TeMmepatypa oOXviaXpgaeMblX Jeranefl U HeoOXOIEMOCTH
ApHUMEeHeH s COOTBETCTBYMILHX CMa30UHBIX MACeN NOBHIDIEEHOH CTOIKOCTH.
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laasa 11
AFPETATHl NPOAYBKH W HAINAYBA

. B KauecTBe arperaTos, OCYIIECTBIRIONIMX TIPOLECCH NPOAYBKH
H HagnyBa auzenell, NPHMEHAIOT KOMIDECCOPH O0BeMHOTO H UEHTPOGEKHOro
THICE C MeXaHUuyecKHM HDPHUBoJAOM H Typbokomnpeccoprl (TK), cocromimme
H3 rasoBofl Typ6uunl (T) H uentpofexkHoro komapeccopa (K), ycrasoenen- -
HEX Ha €IMHOM Bany arperara. :

1i.1. TYPEOKOMIIPECCOPBL And MPOAYBKH H HARAYBA

Ofwaa komnonoska TK 3aBHCHT OT B3aMHOTO pacmofokenmsa T
u K Ha oBwem Bany. B cylosmX nu3enax uaile Bcero npHmeHswoT TK ¢ ono-
paMd no KoHuam Bada {(puc. 11.1, @), KOHCTPYKLUHA KOTOPHIX OOeCIIEeVHBAET
BEICOKVIO HAZEKHOCTH paboThl H yaoGcTBo o0cayikubaHua, Hanbomee kom- |
NaKTHas KOHCTpyRuua TK zocTHraercss HpPH EOHCOJBHOM PAacTOA0KEHHH
potopoe (puc. t1.1, ). KoucTpykuus, mnpeicrapieHHas Ha phuc. 11.1, 6,
HCTIONL3YeTCS AN MOHOPOTOPOB. '

Y.

Puc. 11.1. CxeMBl pacnonomeRHsa poTo-
pos TK.

['az0BBle TYPOUHBL Ie1ATCS Ha fBa THRA — OCEBble H PajHanbHbe (HeHTpo-
cTpemutenbhbie). Ocepbie T npiiMeHsIOT And Ansesel cpeinedl H GOJBIIOH
MOHIHOCTH, a PalHalbHbIE — B OCHOBHOM JJ1A AM3enell MajoH H cpegHel MOLL-
HOCTH. o
B sapHcHMOCTA OT XapaKkTepa H3MeHEHMA JaBjeHud rasos nepen TypOu-
HOH OHH IZeaaATcs Ha TypOMHbl MOCTOSHHOTO H NEpeMeHHOTO JaBieHHHA (HM-
nyabcubie). Ocepble TazoBbie T COCTOSNT U3 CAGAYIOHIHX OCHOBHHIX 3J€MEHTOB:
kopnyca T, rasonoiBojfllRX KaHajOB, COIAOBOIO arperara, potopa ¢ JHC-
KOM H JollaTKasd, TOAUNNHEKOB U YOJAOTHEHHH. _

TasoricABOAAILNE KAHAJB (YAHTKH) HAMEIOT CHAOKHYIC KOHQUIYPALUKW H
NOJBEpralTcs BO3AeHCTBYIO TOPSYIX Tas30B ¢ f. ~z 400600 C (puc. 11.2, q,
6, 6). KOHCTPYKUUA VAKTKH AQIKHA INPEIyCMATPUBATH BO3SMOMKHOCTH CBO-
60/IHOTO PACIIMPEHHS NpH Harpese 6€3 HapyIeHHA IOTHOCTH C MPHUMHIKAK-
OIHMH JeTajfiMH KOpmyca. YJHTKH ZOMXKHBEL ofecnieUnBath pPaBHOMEPHEIH
IOZBOL Ta3s0B K OKPY/KHOCTH KOJieca M HMeTb MUHHMAJibHblE panuanbHbie
raBaputel. I1pu Hanuuuu pasfeeHHOro BuNycka B kopnyce T npenyceMarpu-
84T JABa rasomojponmuux. Kanana. OpHa k3 Hanfodee HesecOoOPasHBIX
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KOMIIOHOBOK TAarpyOKOoB, WPHTOAHEIX Iis1 paboTei IPH CKOPOCTH Tasa mo
150 w™/e, npusegena Ha puc. [1.2,

CongoBOH anmpmapatT TYpOUHM TPEACTaBAfeT coG0H HanpaBASIOIUMA JOHa-
TOYHHIH aNilapar, B KOTOPOM Iaspl YacTHYHO PacIiHpAOTCA K IPH 3TOM ofec-
meyuBaerTcd 3aflaHHHHA YroJ BHIXOOAa AOTOKa WX us coma (16—20°). -

Pyc, 11.2. KoncTpyxkllHa noABORAWMHE Kavadoe (yAHTOK) Typbuu.

Ha puc. 11.3 norasada THIHYHAd KOHCTPYKUHS COILIOBOrO anmapara
typGoromnpeccopa tuna TK-30. Coemuternre COMNOEOTO anmapara ¢ YJHT-
KOH JOMKEO NpPeNyCMaTpHBATh BOSMOMKHOCTE TENJAOBHX pacllUpeHHH anma-
pata npH HarpeBe. JloaTKH CORJIOBHIX ANIapaTtos JOMKEH GHITH NMpohHAA-

gud rm

Lazfepmng ne nedepIrocmy
K 2

Puc. 11.3. Conaosoli annapar TyploxoMnpeccopa tuna TK-30.

poBanHbiME. OCHOBHEIM KOHCTPYKTHBHHM HapaMeTpOM COMJIOBOIG anmapara
ABNACTCHA €r0 CeueHHe. _

Typ6uHHbIe Koaeca (AMCKH) SBAAIOTCA YacTeio ofinero porvopa TK; or-
JeNbHble RHCKH BHIMOAHSIOT U3 JKApOUPOYHBIX craned Tuna IH415, HB72
H ap.

Jlonatki TYPOMHBL 3aKPENNAOT B AHCKE OCOGBIM 3aMKOM (KOpeHHOH Ha-
CTbI0), TPHBAPHBAIOT 34 ORHO lefoe ¢ AUCKOM, OTIHBAIOT COBMECTHO C HC-
KoM. KOHCTPYKTHBHBIC THIE KpeNneRnH JROMATOK K AMCKY NpHBeReHH Ha
pHC. 11.4. Kpennenne ¢ enoyHBIM 3aMROM (pHC. 11.4, 8) MOXHO mpuMeHSTD
IIpH GoALIION OKPYKHON CKODOCTH M BHCOKOH TeMmeparype. JlonaTku gatie
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BCET0 BLINOMHAIT (e3 OaHaKa; OKHAKO B HEKOTOPHIX CAYUAAX AAS OPefo-
XpaHeHdd JONATOK OT BUOpPaUHMH M MOBHIIEHHA K. . . T npemenswor GaH-
naxu. [locne nonarok T raskl nmocTymaloT BO BHYTpeHHEE I'a30BOe npOCTpaH-
CTBO CpefHell 4AacTH KOpIyca, a OTTyla — B CYAGBOH TrasooTBOX.

Cpearwio uacte Ropryca TK jenaroT: a) HeoxgamaaeMoll U ¢ H3oaAnHed
IKPaHaMH; 6] oXJTaXIaeMOH H ¢ 3aMHUTHOH H30JAHPOBAHHOM CTeHKOﬁ' B) noJ-
HOCTBI) OXNAXKIEAeMOH,

Hasa otaenerus rasosofl moJOCTH OT Bosnyu.moﬁ H oT OHOPHDT‘O oAU
HHKa [pUMeRAlOT TpefeHuaThie OCeBHE H pagHajbHEe JaSHPHHTHLHlE VINIOT-
HeHHs. B meadax ysyd9ileHHs yIJIOTHEHMA B NPOCTPAHCTBO MeXKAY KamkiaoH
nmapof nadHPHHTOR NOOBOAAT CHATHH Bo3AyX. KoRUeBoH nalUPHHT (Y ONOPHO-

2

NI

Puc. 11.4, Tunel Kpennednit JonaTok K Aucky T: @ — ¢ Da3aMu B ANCKe; § — C IDHBAPHEIMH
NOMATKAME, 8 — C eA0YHBIM 3aMKOM.

YIOPHOTO MOAIIMIHYKA) CAYKAT AN NPeJOXPaHeHUd Macaa OT 3arpA3HeHHA
Ipu HNPOpHIBE ['a30B, A TaKKe OT MONAZaHUS B TA30BYI0 HOJOCTD.

TypOoxomipeccopbl LEHTPOOEXKHOTO THIA PACHOJIOXKEHEH B OTAeABHOM
Kophyce, TNpHUCOeIHHAEMOM K cpeidHel dactH. TypGoKomupeccop COCTOHT
‘A3 BcacHiBaloniell kaMephbl, HanpapifloLIero anmnapara, paGoyero Koseca,
Auddysopa 0 YAHTEH. :

Beacreatoman kKamepa TK mpedcraeaser coGofl OTWHBKY, CHAaGXeHHYIO
TAYUTHTEeM 1IyMa M BOSAYUIHEIM QHABTPOM; KpOME TOTO, A YMEHBIIEHHA
THAPABIHYECKUX TOTEph NMPH BXOe NPeAYyCMaTPUBAIOT ocoﬁbm on,nnon Ha-
NpasIgIOMHA almapar.

Hemonpuxubii Hanpas/sioLlHi anmapat (HHA) npecTaBaser Ccofoit
PEIISTKY HeNMOJBIIKEEIX JIONATOK, HANPaBAAIWMX BO3AYX B CTOPOHY Bpallle-
HHA KOJeca; peryaupoBagHe JOCTHIaeTes MOBOPOTOM JIONATOK. Bpamaremuiics
Hatpasagwuni annapat (BHA) oSpasyercst sarHYTHIMH TepelHHME KPOM-
KaMH JIomaToK pabouero Kogeca TK.

OcHoBHOM KCHCTPYKTHBHHIE TapameTp TK — Hapy:kBHBIA guameTp pabo-
4yero kojeca. B HacTodniee BpeMs HCIOABL3YIOT, KaK NPAaBHAQ, palouHe Ko-
aeca TK momysakpHITOre Tura ¢ PafdanbHO HaNpasAeEHBIMY JOMATKAMU.

HauGonee mpocTHIMH H JielleBHIMH SBJAMIOTCH UeJbHOAHTHE Koseca TK
H3 amIOMHHHEBHX cnnaBoB (Al9, Al4 # ap.) 1eHTpoGeXKHOH OTIUBKH, y. KO-
10ppix BHA ¥ pagnanpHas gactb oGbefiHeHbl B OAHO neioe (pHC. 11.5),

Hudpdysopel, cayxamue aa npeoGpazoBaHKd KUHETHYECKON SHEPIHU
BO3AYX2 3a paGoynM KoJecoM B PaSOTy CXKATUSA, HEAATCH Ha GesNomaTouHbe
{meneprle), AcnaTouHBIE # YaHTOYHBle, Dessomarounele auddyaopet mpej-
CTABAZIOT 000l NHIHHAPHUYECKYIO KOJBIEBYIO HOJOCTh C NOCTOSHHOH HJIH
YBEIMYUBAWLIHICE [IHPHHOA, PACHNOAOKEHHYO HENOCPEICTBEHHO 3a HapyK-
HBIM ZHAaMETpoM Kodeca. 21u nuddysopul HauGordee mpuroiue aaa TK, pa-
SoTaIiHE Oonbilefi YACTHI0 Ha TEpPEMEeHHHHX peXKAMax. JlonaTounnle Jud-
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thysopH (puc. 11.6) HpencTasnAoT cOGOH KPYroOBYIO PEIIETKY K3 HalpaBJsio-
WHX aonarox. [IpH uX NpHMeHSHHH ANA JOJYYEHHA CHHIKEHHA CKOPOCTH
TpefyIoTCA 3HATHTETBLHO MEEBIIHE BHEITHHE pafHaNbHEe PA3MEDPH], YeMm Y Jea-
nonatouanx guddyzopop. Usmerars xapakrepuceTury TK MOXHO BBegeHHeM
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Jafanrums KOS -6, 75
Puc. 11.5, LleassoanToe Koaeco TypSokoMEpeccopa rtuna TK-30.

MOBOPOTHOTO JiomaToyroro Audkpy3opa, BPH KOTOPOM MOXKHC SHAYHTENHHO
paciiupuTh 30HY ycToRuHBO# paborbl. Jlomarousible nuddysopbl HaXoAAT Bee
Gonpllice PaclpoOCTPaHEHHe, TAK KaK HPH HCIONB30BAHHH HX MOBbILaeTcA
kK. 0. 4. TK ¥ ymeHbalOTCs .
ero raSapHThi.

Cnupanpubie cOOPHBIE YIIHT-
KU, pachoNOeHHHE B OTIHU-
THIX H3 aMIOMEHHEBOTO CIIaBa
KOpHYCax, CHUKAIT CKOPOCThb
BO3AyXa (10 70 mfc) 3a cuer
HesnaunTenbHol  Muddysop-
HOCTH.

Egunwmift gaa T uw K Ban
(porop) gBaAfeTcs OAHHM H3
HaufoJIee OTBETCTBEHHEIX Y3/10B
TK. Mexnay znuckom T H Ko-
necom K, a TakKe Hemocpex-
CTEEHHC 334 HHMH pOTOp BHI-
TIOJIHAOT BO3MOKHO GOJIBIIETO
Juametpa (35-—40% amamerpa
IHCKa), Onarogaps uemy obec- Puc. 11.6. Jlonatounnit muddyzop TK.
neunBaercd CoapWias  HeCT-

KOCTh. CJIeAYET CTPOrC cofmoRarb crabHApHOCTE TEOMETPHH pOTOpa, TAK
KaK HapyuIeHYVe JHHMH Baja MOXET NIPKHBECTH X Hapyllennto BatancHpOBKH
poTOpa H BHIXOAY TMNOALINMHHKOB H3 CTPOA. '

Porop TK BRNONHSIOT YacTo CBAPHBEIM € EalPEecCOBAHHEIM H NpHBapeH-
HEIM K moayeBanmaM Auckam (puc. [1.7), nenpHelM H ¢ daadnamu, K KOTOPHEM
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npubogunupaercst AMCK. TypSoroMnpeccop ofBHUHO AeAal0T CHEMHBIM, JTOITOMY
Ha BaJ OH Haca)KMBaeTCs Ha LIOHKe, UIKNAX HJH APYTHX pasfopHuiX coe-
JHHEHHSX. '

B xauecTtBe omop Aaf poTOpa TNPHMEHSICT MOJUIWNHMKH KauyeHua (Ans
potcoKn0bopoTHHX TK HefonplIofl MpOH3BOAHTENBHOCTH) WAH CKOABXEHHHA
(ang octanpHbx THHOB TK). Yame Bcerc ucnoab3yioT MOAUMMHHKH CKO.Nb-
#edHA, PacloNoXKeHHHe N0 KCHUAM Bajia. Ha onopHbie yacrH poTopa, H3ro-
TOBJACHHHE U3 CAa00JeTHpOBAHHOHA ¢Tanl, HalNpeccOBHIBAOT BTYJIKH ¢ LlemeH-
THPOBaHHON 3aKaieHHOH H mindoBaHHOH MOBEPXHCOCTRIO, KOHCTPYKUHA KOTO-
PHX JONycKaeT X sameHy. [IoANIMNMHMKH CKOABXEHUS BHIIOAHSIOT H3 OJO-
BAHHCTOH Gporanl mapok Bp.OLIC4-4-17, OD10-1 u np., a HHOTEA 3aNUBAIOT
TOHKKEM choeM GaGCura. [IOAIUHMIHHKE KAa4eHHA HMeIOT BHCOKME K. . 1.,

Puc, 11.7. Cpapuofl porop Typfoxomnpeccopa THia TK-23 ¢ npaBapibm
OHCKOM.

HO OFpaEHYeHHYIO AoATOBewHocTh (3—8& Thic. u). ITOAMNAHEKH CKOAbMEeHHS
Omarogaps sHauATeABHOMY pecypcy (20—30 Tele. %) HamAH IOBCEMeCTHOE
NpHMeHeHHe, _

Paccsotpum pan THRHUHBRX oceBhlXx TK ¢ pacnmonoskKeHHeM CIOp No KOH-
itam poropa. Ha puc. 11.8 nokazan ryp6oroMmnpeccop JIHTEABHOFO CpoKa
cny#6pr thna TK-30 (us pama typSokomnpeccopos LHMALM), cocroswnit
u3 opHocrynienyatoro K M ognocrynergaroil T. Kowmmpeccoproe koneco 5
OTJIHTO H3 amioMHHHeBOoro cmsasa Al4; auddysop 7 — Oessonatourniil.
Ha Brmixome us TK ycrasoeaer raywurteib. Kopnye TK oTaut us uyryHa u
uMeeT YJAHTOUHHH BO31yXocCopHHK 4. JIuTHe TypOHHEABE Jonarki 3 Wz Xapo-
MPOYHOH CTANH NPHBAPEHH K AHCKY, K KOTOPOMY, B CBOK OYepeab, IPHBAPEHb]
ZBa mogysana. ConoBofl BeHel 2 HaOpaH H3 MHTHIX cermeHToB. I'asonogBo-
asiHi Kopnye [ HMMeeT JBa BXCHHEIX Natpy0Ka i TOACORNHHEHKA HBYX
CEeKIHi BHIYCKHOIO KOMJIEKTOPa U BMECTe ¢ FasooTBOAALTHM KOPIYCOM OXJia-
WA2ETCH BOAOH; MOAMHANHUKY CKOJBKEHHS 6 PACION0KEeHb! 110 KOHLIAM poTopa.
CMasKa nofaercql oT TAABHOH MaciAAHOH MarncTpajH AH3ensd uepes JNONOjiHH-
TenpHHH $usbTp. [lapamerpst TypGokomnpeccopa tuna TK-3Q caenyiommpe:
OPOH3BOAHTENBHOCTE Q =+ 22,0 M/, m, = 1,3-3,B; 1u,, ~ 0,74+ 0,78;
N, = 0,76; macca — wpumepHoe 400 kr; HauGonbLIag TeMIEpaTypa TasoB NpH
AnaterbHO# paboTe okogo 650° C.

Ha puc. 11.9 nokasar npogoabEhlii paspez TypOoKoMipeccopa (hUpMB
Bypwefierep u Bafin tena TL-680, ncnoabayemelfi A1 KpYNERIX cyaobix MO/,
Hducx pafouero kKoaeca TypSokommpeccepa 9 3arpennserca GoATaMH MEXKRY
daaHaMu Bara TypOHHBEL /] B Basna xomnpeccopa 7. PaGoune smomateun T
Kpenarca K JAHCKY eNoYEBIM 3amKkoM. Koaeco Typ6okomnpeccopa § ¢ nomat-
KaMH ¥ HaNnpapAfOIHM anmnapatom 4 3akpenjieROo Ha Bany TIPH MOMOWLH
IMMOKKH M TaflkH, OnopHble NOALIUNHHKA poTOpa J U /O cheMHBle H HMEIOT
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Puec. 11.8. Ofumit sug TypGoromupeccopz tina TK-30 ¢ ocesoit T. -

Put. 11.9. Typooromnpeccop MOI pnpurr Bypueficrep u Bafiw Tana TL-680.



GpoH3oBHE BTYJAKH. YINOPEMHA NoamunHuk ! — ogHorpefeHuaToro THHA.
Macso K NofWHnERKaM [IOABOIUTCA OT ABTOHOMHOf cHcTeMel. Jins npegotspa-
WeHus TnpoHukHoBeHHs Macia B TK B Kopmyce sampeccoBaka Bryaka [3
¢ canbHUKOM, Ha BHYTpeHHell IOBEPXHOCTH BTY/KH C J€BO CTOPOHEI HMEETCA
IPAMOYTONbHAA MacnocroHBad pe3bba. C npaBoit cTOPOHBL BTYJKH HaXOAATCH
rpe6HH JaSUPUHTHOTO YIJIOTHEHHA. B monoctd H ¥ M NOABOAUTCH CIKATHIA
BO3OYX (W3 yAHTKH). Portop sauiuined oT BO3ASHCTBUA BHICOKOH TeMIeparypH
IYIyHHEIM X0xRyXoM 8. OxnaxnaeMan auadparma 6 CAyKuT 4isl NPegoTepa-
ieHHA HarpeBa HAJAAYBOUKOTO BO3LYyXa OT TA30B. YJHTKA CcHafReHa Jup-
tpysopom 12, Kopnyc u agrapparma T oxaaxaaiorcs npecHoll Borod. ®uabTp

Prc, 11.10. Cxema papranbhofi T ¢ AGRATOYHBIM
HaNPAaBJIAKIIEM AllNaparoM.,

!/ — BXONHAA YNWTKE; 2 — HANDABJAKUIMA alnapar.

Ly |
e Uy ]

AN BO3AYXa 2 HMEeT BOCEMb CBEMHEIX DAMOK ¢ (PHABTPYIOWHM 3JIEMEHTOM,
HaxCAALLKMCA MEXKAY ABYMA METaAJHYeCKHMH ceTKaMd. lnymnrens myma
BCACHIBAHMSA COCTONT U3 PALA METANAHUYECKHX JHCKOB J4, OKJAEEHHEIX TOHKHM
TIepCTAHBIM BOHIOKOM.

JLas OTHOCHTEABHO MaNOMOLIHBIX CYAOBBIX JM3eiedl ¢ HAMIYBOM HAILid
IIRPOKOE NpHMeHeHUe oAHocrymeHuyaThle TK ¢ meHTpoCTpeMHTENBHLIMH (pa-
JAHaNbHBIMU) Ta30BbIMK TypOHHamu (tHua TKP) Gnaromaps pamy HX HpeHMy-
IIECTB [0 CPABHEHHIO ¢ OCEBEIMM: GOJiee BLICOKOMY K. IT. A. NPH MajbIX pac-
xonax (menee 120 m®/MuH); GoablieMy cpafaTHBaeMOMY TeRRONepenany; Gonee
NPOCTOMY B HM3TOTOBAEHMH K RaJekKHOMY padogeMy KOJecy, BOIMOXKHOCTH
YCTAaHOBKM MPOCTOrO U HEJEHKHOIO PEryJaHpYeMoro COIJIOBOTO annapara.

K negocrarkam paananbBHX TYPOHH OTHOCATCA: YBeJIMUEHHBHI Tabapur
KOpnyca; MEHBIIAA HaJeXHOCTh pAafoTRl MOAMHOHHKOE HM3-33 NOBHINEHHOH
SHICTPOXOAHOCTH T; TPYAHOCTH CO3AQHHSA TYPOHH GOMBIIOH MOLIHOCTH C Bbi-
COKHM K. 11, 1. :

Bxoartie matpyOKH (yAHTKE) HMeOT o6HI9HO OZHH HMAH IBa natpyfka
(nna mopeofa rasa) pasaHuHON KOHDHUIYpPAUHM; ualle APYTHX HPHMEHHIOT
cxeMmy, NIpeACTaBJCHHYIO Ha phc. 11.2, 8, KoTopas Haufonee uenecoofipasHa
npH HMMYAbCHOM Hagayse., Paauanbkas TypOuHa MoMXer OBITh BHIIOJHEHA
¢ nonaroyHkm (puc. 11.10) unn Ge3anonaTOUHEM HaNPAaBAKIOWMM anlapaTeM.

Pa6oyee koqeco pagnanbsiol TYpOHHE MOMXKHO pACCMATPHBATD KAK KOJXECo
nedTpobexknoro K ¢ ofpaTHhM TeueHHem Fasa. Konaeca paguanbHEX TYpOHHE
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Puc, 11.13. Otuwmit snp TypGoxomnpeccopa tana TKP-14,



uallle BCero JefaioT IoNY3aKpHTHIME — lielbRobpesepoBanibiMa (pric. 11.11)
UAH JAuThIMH, Kogeca, 0TAHTHIE H3 CHeUHANBHBEX COJ1ABOB, MOTYT PadoTaTth
C OKpYKHOMH cKopocThio Ao 500 m/c npu Temnepartype rasa, gocturatwonieii 900°C.

JlabupunTHBe YNJAOTHeHHA OHIBAIOT TPeX THIICB: HA CTYMHIlE WIE BaAy
pabouero koseca; Ba saiHell CTOpOHe JHCKa; MEXAY KoJecaMd TYPOHHBI H
KOMIpeccopa. :

Heoxnaxademple Kopnyca pazuasbeblx TypOry (xoucrpykuuk HHKWIH)
BEINOJIHAT ‘H3 CTaMH WY KADPONPOYHOTO UYTYHA, a4 OXJamJaeMbifl TpoMe-
KYTOURBIE KOPIYC OTJMBAKT M3 AJIOMHHHEBOTO CIVIaBa.

PeryaupoBanue npoxoAHOro ceueHusa CONLJ0BOrO aNllapaTa OCYIeCTBIAET A
NOBOPOTOM JIONATOK ¢ aBTOMaTHYeckuM ynpasaersem (puc. 11.12), uro naer
BO3IMOKHOCTE YIIPABAATE NapaMeTpaMH HaflyBa B COOTBETCTBHH C TpebyeMoH
XAPAKTePHCTHKOH JAH3eJA.

B kauectee mpumepa THMNMYHOH KOHCTPYKIHH PaAuajsbHOU TYPOHHHB Aa#
sanayea qerkux BOO ua pre. 11.13 npusesen typGokomnpeccop tuna TKP-14,
KOHCTDYKTHEHBIMH OCOGSHHOCTAMH KOTOPOTC SBASAIOTCA: KOHCOJBHOE DPAacmo-
JoxeHne pabounx Konec, BpHMeHEHHE ONOPHHIX NMOAMHNKUKOB CKOJBMKEHHS,;
BBIOJIHEHHE KOpuyca TYpGHHDb! CeKIHOHHLIM; HCHOMb3OBAHNE IHEASBOrO Aud-
dysopa # YIHTKOOGpa3HOTC BO3AYXOCOOPHHKZ; HalHuHe Y Kopnyca ROAIIMIM-
HUKOB pPy0OaliKH, COeJHHEeHHOHN ¢ CHCTeMOH OXJaXKACHUA HM3eJd, KpernneHue
kodeca T ¢ Banom 3JAeXTPOCBapKofi; conpsKenHe Koseca TK ¢ namndoit sana
mianaMi. Cpox cayx6e TKP-14 ne pemonra — Goaee 3000 4.

Ocuoeuste npapamerpul TKP-14: npouzsogurensuocts 0,1—0,3  m¥c;
N, =~ 0,74; 1, ~ 0,72+0,75; G ~ 40 Kr; Temneparypa Npu IJAHTeJbLHOH
pabote 650° C. C

AHANOrHYHYI KOHCTPYKUHIO- MMeer TypSokommnpeccop TKP-11 menbive#
NPOH3BOAUTENBLHOCTH TOTO K€ THMOBOTC PAJA, OTVIMYAIOMIYIOCA B OCHOBHOM
or TKP-14 HaJHYHEM OTMOPHHIX MNOALHITHHKOB.

11.2, IPOAYBOYHEIE U HAIAYBOYHBIE KOMITPECCOPH!
OB DEMHOTO THIA

K KommpeccopaM ofBeMHOr0 THIA OTHOCATCH DOTOpHO-3YGUATHRE,
BIKTOBbIE, [Ja4CTHHYATHE, ICPLIHEBHE M AP.

PotopHo-3yOuarsie xommpeccopst (P3K). Ilpunuun peficteua P3K
(puc. 11.14) zakmovaeTcs B TOM, 4TO BO3AVX, MOCTYNUBINHA B MOJOCTH MEXKAY
poTOpaMd H KOPIYCOM KOMIIpEccopa, He CKHMAafAch, TEPEHOCHTCS H BHITAN-
K#BaeTcd B HarHeTaTedbHVIO nonocTb ). B MmMowmeHT coeauHenus monocteil F
H D NDPOHCXOAMT cxKaTHe BO3JyXa 3a CYET VPABHEHHA AABJNEHHH MeXAY Npo-
AYBOUHEIM H HaIIyBOYHBIM pPECHBEPAMH H- NOJOCThYO (BHENIHSE CiKaTHeE).
[ToaBor B OTBOL Bo3AyXa OCYMIECTB.IAETCS B HaNPABAECHHH, TEPIEHARKYJISp-
HOM K ocd Bpamedus P3K. _

Poropel cBAsaHH MeXKAY cOCON HIECTEPHAMH U BPalAOTCS B MPOTHBONO-
J0KHBIE CTOPOHBl € OAHHAKOBHMH VTJIOBBIMH CKOpOCTAMH. CHHXDOHHOCTb
BpalleHUsl POTOPOB LOCTHUTaeTcs ¢ NMOMOILLID 3YGUATHIX KOJeC, HacaMeHHbIX
Ha OCH POTCPOB BHE padouero MPOCTPAHCTEA KOMIpeccopa. POTODH BOMKHBI
BpamaTbed Oes cMasKi, He Kacasich APVT APYTra, LId Hero MeKAY HHMH cJje-
LyeT oOeCHeYHTb MOCTOAHRHET 3azop. Poropel npexncrasasior cobofl 3y6uaTkie
KQJeca COelHalbaore npohaas ¢ THCIOM 3Y6heB OT IBYX JO YeThipeX; 3yOba
BHIIOJIHAIOT OPAMBIMH HJAH BHHTOBbMH (pac. 11.15).

B kauectBe MaTepHana A1f POTOPOB NPHMEHAIOT YYTYH, CTalb H aIOMH-
HHEBBI¢ CNaBH. Kopnye uacTo M3rOTOBJAIOT H3 TOrO JKe Marepdana, d9ro
1 pOTOp, 4YTOOLI 0OECNEUHTh NTPHMEPHO OAHHAKOBRIE DACHIHPEHHS NPH HATPEBES
U TOJYYHTb OpH pafoTe s3aflaHHBlE MHHHMA/BHLE 3330pHI MEXKLY pPOTOPAMHU
H KOPIYCOM. .
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K pocronHctBam P3K OTHOCHTCH: OTCYTCTBHE CONPUKOCHOBEHUS MEXAY
poTopaMy, NpHCRocoGaAeMOCTh K MoGOMY peXHMY paboThl, OTCYTCTBHE Heol~
XOIHMOCTH B CMa3Ke POTOPOB, MPOCTAas M KOMNAKTHAA KOHCTPYKumA. Hepo-
crarkamy P3K apadoTea: wyM npu pafore, BOSHHKAMUIHA H3-32 BHOLIHETO
CHATUA BO3AYXa; myJbcallis AaBJAEHHS BO3LYXa; HEBBHICOKHH K. M. A.

Jna cumxenns myma P3K orpannunBaioT oxpyXKuEe CKOPOCTH BPAMleHHA
poropoB (#e Gotee 50 M/c), YCTaHABAHBAIOT MAYITHTENH BCACHBAHKA H APVTHE
yeTpoiteTsa. :

HauGoasliee pacnpocrpanerne B cyaopbix COJI u BOJI Hamau Tpexao-
nactipie P3K ¢ BHHTOBRIMH poTopamu, OGECHEUHBAOMHMH CHHKEHUE aM-
IJAHTYAB TyJbCaudfi Bosiyia H PaBHOMEPHOCTH €T0 MOJAuH 3a NHKJA, Ha
puc. 11.16 nokasan P3K msyxtakrHore BOJI ¢ msyMs TpeXJonacTHHIME
BHHTOBBIMH DOTOPAMH, NDPHBOAHMBIMH B ABMMKEHHE OT PACTIPEJeSHTeNbHOTO
Bana wepes yapyryio Mypry. Ilepematounoe othoumienne memny P3K u ko-

)
0<’0
O
&
Puc. 11.14. Cxesmbl potopHO-3¥64aThiX - Puc, 11,15, TpexionacTHhe pOTOpH: & —
KOMIIPECCOPOB: @ —C ABYMS JIOMACTAMH; NpAMOH; 6 -— BHHTOBO{.

6—c TPEMA J10NACTAMHE.

JeHdaTeiM BasoM paBHO 1,95, uacToTa Bpamenksa Ausens B P3K cocraBaser
cootetcTBenno 2000 i 3900 o6/MHH TIpH OKpYKHOR ckopocTn 28,6 Mic.

Kopnyc u porop M3roToBRAIOT M3 aMIOMHHHEBOTO CNJAaBa; Yros 3akpyyd-
BaHHA POTOPOB JocTHTaeT 60°; npenunsnorroi 06paboTye NOABEPTaSTCA TOMLKO
yacTh potopa (0xogo 20%) B BuRe BLICTYNAWIZUX JEHTOUEK, BHINOJHEHHLIX
N0 STHUHKACHIAM. ,

Papnanuuniii sazop MmexkAy potopaMu cocTaeager (,02—0,08 mM, a Top-
UOBHe 3a30pbl — npEMepHe 0,2—0,35 MM, NpPOH3BOAHTENBHOCTE H  MOML-
roers P3K npu wacrore Bpamenus 4000 ob/Mue W pasnewwu 1,2 Krofem?
COOTBETCTBEHHO paBHa 2,0 Kr/c u okomo 10 a.c. -

Bunrospie xomnpeccopw  (BK). Ilpu naBnenwu  nponyskh - Ham-
aypa cBpine 1,5—1,8 kre/em? flenecoofpasio Bmecro P3K npumenate BK,
B KOTOPHIX OCYIIECTBASETCH YACTHUHOE CKATHe BO3AYXa B 3aMKHYTOM ofbeMe
MeXIY JONACTAMH POTOPOB, XapaKTepPH3YeMOe BHYTPEHHeH CTENeHBIO CXa-
A BK e,,. CTenenb cxartha ompeflesiseTca OTHOLIEHHEM HayaabHOro obbeMa
padouelf NMOJNOCTH K ee KOHEUHOMY oOBeMy.

Caemosarenbho, B BK 3acaceiBaeMbifi BO3fyX He TOMNBKO [EPEHOCHTCH
B paboulX HOAOCTHX, HO ONHOBPEMEHHO M CXKHMAeTcH B HHX, YTo ofecneun-
BaeT [oJyyerne 6oJee BEICOKOro K. It /. i MeHbIIKH YpoBeHb IyMa, ueM ¥ P3K.

BuuToBo# nogseM sy6res peropa cocrasaser ot 146 o 217°; manpasie-
HUE MOTOKA BO3AYXA — JHATOHANBHOE., Y BEJNHUEHHE KOJNHUECTBA 3YOLER 2
CIOCOGCTBYET MOBBIMIEHHIO E,,; € YMEHbIIEHHEM z pacTeT NNOLIAAb MONEpey-
HOTO ceueHHs BNaAHH, OXHAKO OJHOBPEMEHHO YMEHBILATCH MOMEHT COolpo-
THBJEHHS PoTopoB. B BK McIoa®3yloT pasixHyHLE COUETaHHsA YHcJa ayObeB
(puc. 11.17). OcoGenHocty KOHCTPYXKLEH BK nospoasior padotaTk IpH €,, =
= 34 % OKpYXHOI CKopocTH poropoB Ao 100 M/c, uTO NPHBOAKUT K YMEHb-
[IEHHI® HX radapuToB.
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Puc. 11.17. Poropal BK:
a—2=3+3 6§ —z=
: =4 + 6.

il g

Pre. 11.19. Topwnesofi goxnpeccop ¢ Ga- Pue. 11.20. llopwnersoil xovnpeccop ¢ mpe-
J2HCHPHBIM nplgso,um-r Eusedsell  THHA BoaoM or kpefinkonda MO dupuer G. M. T,
TS 29/50.
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QOcHOBHEIMH HefiocTatkamd BK sBasrorcs oTaocHrenpho OoJbiine Macca,
raGapyuthl ¥ 3aTpaThl MOIUHOCTH HA NPUBOM, a TAKKe TPYAOEMKOCTh MX H3re-
TOBJCHHS.

Ha puc. 11.18 npuseger BK mowrocThio 145 1. ¢. BsiA Hajaypa EBYX-
raktHore BOJ. Tlpouseoamrensnocts BK 0,33 m%/c; nampaenue narHeTanus
1,5 xre/em®; wactora ppamenus Ausess 1800 o6/mun, a potopa BK 4000 o6/Mnx;
KomOuuauun 3y0wer 4 4 6; oxaaxaenne BK — BosgywmHoe.

Nopitnessie  kKomnapeccopnt (MK). IlopmHessie npoaysoudnie HaH
HAJAYBOYHEIE KOMNPECCOPbl B HacToslnee BPeMS HPHMEHSIOT CPABHHTENBHO
peRxo. TlopiuHeBhie KOMnpeccophl GHIBAIOT IPOCTOrO M ABOHHOTO JEHCTBHA,
OpAMHApHBIE K TapfieM. B KauecTBe pacnpelesMTeAbHEIX OPraHOB CAYXKAT
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Prc. 11.21. [Ipon3BoanTe bHOCTE TYPGOKOMIDECCOPOB.

8

aBTOMATHHeCKHe Kaanaukel. B ceasy ¢ mepexomom ua Haguys [1K xcnoansyior
HHOTJAa B KauecTBe BTOPOH CTYIEHH HAANYBAa, B KOTOPYIO BO3SAYX [OCTYNAET
s TK.

TNonoxurenpuuiME ceoficteaMi FIK ABaAmoTea BhlcOKHe OBWIHE K. 0. A
7 KOS(pPHUIHMEHT NOJAUH, a TAKKe BOIMONKHOCTH HSMEHEHUA B INHPOKUX npe-
Aenax crenenH cxartha. K HegocrarkaM I1K oTHocATcs Hapyluenue ypaByo-
BEMIMBAHUS OH3€IA MpPH HemocpeacTBeHHoM Npusode ITK or ocoforo Xpuso-
IiMfla KOJEHYaTero BaJja, 3sarpasHeHde IPOAYBOYHOTO BOSHYXa MAacloM,
Goapine rabapuTEl H Macca, CJA0XKHOCTE arperara.

Mpuson [MK ocyluecTB/aeTci HENOCPEZCTBEHHO OF KOJIEHYATOrQ Bada,
KpoHIyTefina (KpeilKonda), BEIHECEHHOTO 3a ITpelesibl Kaprepa (HanpuMep,
B KOHCTPYKUHSX dupMet G.M.T.), uan 6anancHapor, NPHBOAHMBIX B AEHCTBHE
II2TYHAMH. ,

Ha puc. 11.19 nokasana KOMIIaKTHAs KOHCTPYKUMA Anaens GUPMEL 3Yab-
uep tTana TS 29/50, B xoTopoM Huzusaayanbhbie [TK pacnonokensl ¢ oaHo#H
CTOpOHEl pafoulx DUJHHIADPOB H MPHBORATCA B AefCTBHE Yepes GaJaHCHpPHbIC
nepenadn. CHBoeHHEN HHAEBHAyaapuslli TIK nBofiHore ZedcTBus Ausenst
dupme G-M.T., cayxawnil B KauecTee BTOPOH CTYTNEHH CHCTeMBI IIPOAYBKH—
HafAyBa, ¢ NPHBOKOM OT NonsyHa xpefukonda npexcraenen wa puc. 11.20.

Ha pac. 11.2] usofpameHrpl IpaguxH [POMIBOJIUTENBHOCTH OTEYECTBEH-
HeiX TypOoxommpeccopoB Tina TKP (a), npefHasHayeHHBIX JJs HaRRYyBa
nusenefl MouiHocThio 50—500 a. c., w Tuna TK (6), A1 Ausenedt MOIBOCTIO
300--30 000 7. c. B 23BHCHMOCTH OT CTENEH) TIOBLIIGHHA JABJEHUN I, -
TYPOOKOMIPECCOPH NOJPA3NENAIOTCA HA TPH TPYNOBL HHSKOTO AABAEHUH
{m, = 1,3-~1,9), cpesnero napnesus (m, = 1,9+2,5) # BHICOROro ' AaBJe-
Hag (=, = 2,5-+3,0).



Pasgesn BTopod

TEOPHUS PABOYEFO LIMKJIA
CYIOBBIX JBC

Tnapa 12
TOVIMBO RJA CYAOBLIX AU3IENEMH

12.1. TPEBGBAHHZA, NMPEABLABIASAEMBIE K TONAHBY
AN CYAOBLIX JAU3EJEHA )

OCHOBHBIM TOIVIMBOM LA AU3eidei ABAAIOTCH NPOLYKTH NEePErOHKH
{auctnanAaunn) HedrH. Jlerkoe MANOBA3KoE TOIIHBC (THOA HAH3€JbHbIX)
HAXOANT NpHUMeHeHWe B ocHoBHOM fAaa BOII; Taxenoe (mna MOTOPHBIX H
Mazyros) — gaa COd n MO

K jpocrouncream HedTenpOAYKTOB OTHOCHTCS: BRICOKASA TENJAOTA CrOPAHHA;
VIOOCTRO TPAHCMOPTHPOBKH B XPaHeHUs Ha CYAAX; JerKo OCYLIECTBASeMAsn
BEpeMeHHa® 3aMeHa OJBOIO TOIlIHBA APYTHM B VCJIOBHAX SKCHAYATAIHH.

,OcHOBHBIMH HefocTaTKaMH HepTeNpONYKTOB ABAAIOTCH! OTHOCHTEABHO
BBICOKas CTOMMOCTH (0COO2HHO JeTKOTO TOILIMBA);, HEBO3MOMHOCTDL TVILEHHS
ropsameit HedTH cTpyefl BOIb, COAEPIKARYE B TAXKEIOM TONAMBE cephl (105 %),
a Takme HeoGXOAHMOCTL €r0 NOACTPERa.

12.2, COCTAB, @H3HYECKME H XHMHYECKHE CBOACTBA TOMNJHBA

[lo croeMy cOCTaBY He(Tb ABNSETCH CAOKHON CMECBIO PasIHy-
HEIX YIJIeBOAOPONOB: HapapHHOB (aNKAHOB), HadpTeHOB (UHK/JIaHOB) M apo-
MatukoB. B uedTH 00nI4HO conepKUTCA ellie He(OAbIIoe KOJHYeCTBO KHCA0-
poIa ¥ asOTHCTHIX COSAHHEHHH, OPrauHYeCKHX KHCJAOT H MHHEPAJbHBIX Be-
(IECTE, 4 B TAXEABIX COPTaX TOMIHBA, KpoMe TOTO, O 5% CepH.
Daementapuuifl coctas | Kr TOmJIHBA HEPTAHOIO npom:xom,uenaﬂ

C+H+-S8S+0+N

H3MEHACTCA NPHMEPHO B CICAVIOILHX Ipenetax:

Coctas, 9,
Yraepoz € . . . . . . .. ... 8387
Bozopox H . . . . . . .. ... I2—14
Cepa & . . . . . ... . . ... 01=50
Kucropoz O . . . . . . . . ... . 0,1=10
AsoT N . . .. ... ... 01—=02.

[TpOAYKTH MEPETOHKH CMO iMeloT Goiee BulcoRoe conepxanue C (mo 8%% )
4ot 6 g0 7% H. \

- Tlpwu pacuerax paGouero npoliecca oOBIYHO HCXONAT U3 YCNOBHOTG CPEAHETO
COCTABA JH3eNBHOTO TOMAHBa, HanpuMep C = 0,870; H = 0,126; O = 0,004,
JIMEIOIHErO HHIWIYIC TeNAoTY cropapus Q, =~ 10 10010 150 kkax/xr.

Kpome MpoayKToB nepepaloTKy He(pTH NI COKHLAHMA B AH2ENAX MOFKHO
HCMIOAB30BATh W APYIoe KEIKOe TOILIHBC, HApHMEp CAaHUEeBEE, ToP(AHbBIE
H 6YpoyroJbHeie cMOJbl, [IPDOAYKTHI NEpercHKH CMOJ MeHee NpPHIORHBI AJd
Anzenef, yem HeTErpOAYKTHL, TAK KaK HMEWT MEHbLIIYIO TeNJI0TY CropaHud,
TpefyioT NMOAOrpeBa, a TakiKe 0o/des BBICCKHX TEMNEPATYphl H JaBJACHUS IIpH
AX CKHFAHHE B HILVIHAIpE JH3e04. .
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[Mpu pabote Ha AmseAbHOM TOMJMBE CAeAYET OGeCIeUHBAaTh:

— GecnepeboiiHyio MOJauyy €ro HO CYZXOBHIM TOIJIHBOTIPOBOAAM;

~— OTHOCHTEABHO He(OJbIIOH MepHOi 3aflepXKH CaMOBOCTJIAMEHEHHS,

— JETKHMA M HaleXHBH SanycK ABUraTedd;

~— M/IaBHOE HApacTaHHe JABJCHHA NpH CKHTARHU paﬁoqen CMECH;

— BBICOKYI0 TENNOTY CTOpaHHA;

— I0JIHOE CTOpPaHHe TOoIJKEBa X Oe3lbIMHBIA BHITYCK;

— OTCYTCTBHE NpH CHUTAHUM Harapob H OTIOXKEHHIH B KaMepe CTODaHHs,
a TaKiKe KOPPO3HH B HHJHHADE ABHTaTejs H TOMJHBHOH CHCTEME;

— HaJEeXHYI0 H AJUTeNbHYI0 pafoTy TONJIHBHOH aNnapatyphl;

— HCI0Nb30BaHHE PEKOMEHJOBAHHOIO 3aBOAOM-U3TOTOBHTE/NEM COPTA TOM-
JUBA JAAA JAHHOTO THOA CYZOBOTC JOH3SJA.

Ins onpegeneHus KauecTsa XKHJAKOTO TOILIHBA H ﬂpHI‘O)IHOCTH ero Ans
CHHIaHHA B PAasJHMUHBIX THMAX ABuraTesell HeoOXOAHMO 3HATb €r0 OCHOBHEIE
dusHYecKe U XHMHYeCKHe CBOACTBA.

[1a0mAocms TONAHBA JAeT KOCBEHHYI) XapaKTePHCTHKY XHMHYECKHX
CBOHCTB, QPaKUUOHHOIO COCTABA H HCHApAEMOCTH TOIVIHBA. [Iof NIOTHOCTEIG
TOIJIHBA P2 MOAPE3YMEBAIOT OTHOLIEHHE erc MaccH nmpu 20° C K Macce BOAbE
npu 4°C. B HHOCTpBHHbIX HCTOYHHKaX CCBIYHO BMECTO IJICTHOCTH YKa3blBAOT
YASABHYIO Maccy {13, KOTOpYIO ONpelefdloT aHaJ0rH4HO IJOTHOCTH, RO NpPH
OAMHAKOBOH Temmepartype TomnuBa # Bozw 60° F (15,6° C).

3aBHCHMOCTh CHHMKEHHS TNJOTHOCTH TOMIHBA OT TEMREPATYPH MOMKHO
ONpefeNHTh H3 YpaBHEHHA

pl=p2—r, (f— 20°),

rie y; — nompaBouHulfl Koapduuuenr ! (usmenserca or 0,000 712 ro
0,000 528).

IlnoTHOCTh AM3eNbHOTO TOMNUBa o6aerueHnoro cocrasa 0,80—0,81, a Hop-
MajapHoro cocrasa 0,83—0,86, moropuoro Tonnusa ,90—0,91, mazyros 0,95—
0,98, sxcrmoprebix masyroB (,91—0,94.

IlnmoTHOCTE X0TH W He ompefefseT KauyecTBO TOINJHBA, OAHAKCG AT BO3-
MOMKHOCTb YCTAHOBHTE NPHHALNEIKHOCTEL €r0 K JIETKHM HJH THHKENBIM COPTaM,
ONpeAe/NTb Maccy TOINTHBA B LKCTEPHaX, NOAYUHThR KOCBEHHYIO XapaKTepH-
CTHKY CTeIEHH BOCILIAMEHSIEMOCTH.

Baskocmo TOMNHBA ABJAETCH BaxHeRell QU3HUECKOH XapaKTePHCTHKON,
onpegensiollell KayecTso PaclBLIHBaHES, XAPaKTep Y XaJbHOGOHHOCTBL TON-
JIBHON CTPYH, TeKyuecTb TOMNJHBA N0 TpyGonposoiaM H Ap. [Tox BA3KoCTh®
(MM BHYTPEHHHM TDEHHEM) MGAPA3YMEBAIT CBORCTBO JKHAKOCTH OKashiBaTh
CONPOTHB/AEHHE NPU NepeMelleHHH ee YacTHU, oA JAeHCTBHEM BHEMIHEel CHJIAL.

Exununeil KHHEMATHUECKON Bsi3KOCTH v, aBasgercd crokc (CT), corad vacts
KOoToporo umenyercs caHTacToRcoM (cCr).

YeaoBHOU BsaskocThio (BY) MpHHATO CYMTATH OTHOLIEHHE BPEMEHH HCTe-
uerds 200 My TonMBa M3 BHCKOSHMETpA TIPH TeMieparype HCIbITaHus f
KO BpemeHH HerteweHna 200 ma guctuanupoBaHHofl Bogsl mpu 20° C; ycaos-
Hafg BASKOCTL (10 YHCJAEHHOH BeJHYMHE COOTBETCTBYET YCJIOBHHIM rpajycam
Buraepa (°E).
© 3a pyCemKoM BHA3KOCTb OIICHHBAIOT B CEKYHIAX Pe;LBy,ua (RI upu 100° F)
uau Cefionra (SU); mpH 9TOM BASKOCTb AJA JaHHOH TeMOepaTryphl Omnpefe-
JIeTCS BpeMeHeM MCTeyeHMsi H3 BHCKo3umeTpa D0 Ma Hedrenpozykra (no
Peasyny) nnn 60 ma (mo Cefidonty).

BA3kocTh 3aBHCHT B OCHOBHOM OT XHMHYECKOIO H ¢(hpAKIMOHHOTO COCTaBa
TOIJIMBA; HAHGOJBIIYIS BAXKOCTH MMEOT HHKJAHH, 3aTeM APOMATHRKH H aJ-
KaHHL

1Cu, TOCT 3900—47.
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Ipu BABKOCTH TAMXKEJOrD TOMAkBa cselue 5° BY Ttpefyercs BBeneHHe
nogorpeBa go 50-—60° C (B pacxofHbIX UHCTepHaX) BO H3bexaHMe 3aTpPYA-
HEeHH# NpH nojave ¥ (QHABTPAHH TOMJHBA, AJs ofecneuenyus TpedyemMoro
Ka4YeCTBa DACHBIMBAHHA, & TakKxe NpH pabore JIH3eJHA Ha MAJOH YacToTe
BpAlleHHA (OpH MAHEBPHPOBAHHMH), 8Y, °F

Ha pue. 12.1 npusefeHst KpHBLE BAA3- '

KOCTH pPA3JHYEOTO TONAMBA B (PYHKIHH o8

OT TEMIIePATYPbl; ONTHMAIBEBIM ABJISETCHA ! 7
TONAHBO ¢  BSISKOCTHO-TEMIIEPATY PHBIMH 2% 1y
XxapaKkTepHcTHRaMH 3, 5 H 4. 29 \

Uz puc. 12.2 pugHo, 4UTO HauuHas C * \\ h
daBaenks  200—300 xkre/cm®  BE3KOCTh i - : \\
TOTVIHBA 33METHO BO3PACTAaeT K NpH JAaB- 7 I AN RN A\
AeHun 0Ko0 800 Krc/eM? (M BHIE) ' R N \\
YBEJIHUHBALTCA B NATh-INECTh Pas. 3aBH- 16 RN N
CHMOCTb BASKOCTH TONAKBA 1, OT Aap- 14 ~
JAEHHS P MOMXKHO BHIPA3HTb cCJefymouleit & S S -
NpHONKKeRHOH dopMyaof: 12 i S R S

1

Np = 1o (1 + 0,001p),

Ifie 11 — AHHAMHYECKAA BA3KOCTH MpH
atMocdepHoM ‘AaBaeHur. B nocnenmue

oAbl WHPOKOE DACTIPOCTPAHEHHE JMA  fanusorss o o whsorenors bommama;
COJ u MO noayauan TaAXeJble copra # — cHpoli HedTH.

TONUBA B CBA3H ¢ HX MeHbLUEH CTOH- i

MOCTBIO [0 CPaBHEHHK C.  JH3EJBHBIM

(npumepro Ha 30—40%). Kak nokasmiBaer sapy6exxnag DpakTHKA, Iefe-
€o06pa3yo NPHMEHSTh TAKEMLIE COPTA TONNUBA ¢ BASKOCTHIO NpuMepHo 1500~
2000 ¢ RI. na ofecniederts HOPMAJBHOrCG PacHbIHBAHES MOMXKHO COOTBET-
CTBYOIIHM NOAOTPEBOM TOMJIMBA CHUSHTb Bs3KocTh g0 2,0--2,6° BY. 3apy-
GeKHBIe QUPMBL OTPAHHYHBAOT Baa MOJ] BepXunit npefes BA3KOCTH TONJHUBE,
nocrynawpmere B wacoc B, 10 2,6 (16,5) — 6° BY (45 cCr).

Y25 a0 w0 50 60 70,40

Puc, 12.1, Kpusnle BASKOCTH TOI/IHBAE,

7 /,; . 007
N4
o 80 L.
AN Y
7
2_ . / ?;: sot
& /'/ g st
4 - :
& T 200 LoD &80 80n 1840 1200 < g

1 1 L 1 1 L 1
H 240 280 J20 G380 400
B, Kre/om 2 w3 80 120 180 200 & o

Pue, 12.2, Buasanne pasieyHs Ha Bsa-  Pac. 12.3. Kpuskle ¢(pakunoBHOE pasTOHKR RH-
KOCTE EH3eABHOrO TOHJIMBA. 3enbHOTC TONJAHBa (f, 2), conspa mapabHRHCTOTO
(8), consiposoro macaa (4), kepocura (5).

Ppaxuyuontio cocmas TONINEA OUEHUBAIOT 110 €00 BPAKIHOHHON ParoHkKe,
KOTOPYIO TNPOM3BOJAT N0 CTAHAZPTHOMY MeToRY. PeayabTatel dpakuHOHHOH
PA3rOHKH NPEeACTaBAANT B BHAE KPpHBHIX (pac. 12.3), H3 paceMoTpeHua KoOTO-
PETX BHAHO, YTO XApAKTEP BEIXMIIAEHS TONJHBA 3aBMCHT OT ero cocrapa. Ilupo-
KHH (PAKOHOHHBIH COCTaB BBISHIBAET YXVAUICHHE KauecTBa PacHBIIHBAHHA,
HcOapeHHa R cMeceo0pasoBaHHs. DBLICOKOKaueCTBEHHOE TONJMBC XapaKTepH-
ayercst Y3KHM JuanasonoM ¢paxauin: Hanpmmep, Aaa BOI peromenaywoT
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TOIJIKBO, COCTOALlee U3 (hpaknuil, BHKHOalwux npe 200—350° C. Yraxe-
JeHne (paKUHOHHOTO COCTaBA CHHXKAET CKOPOCTh HemapeHUs TOMJHBAE, 4TO
APUBOANT K HENOJHOTE CTOPAHHS H IBIMISHMIO; TIPH JerKRX ¢paKuuax yse-
JHYHBAETCH 3KECTKOCTH paboTHl HBHraTesnd. B TaAXeasx coprax Tomnansa
Hajauuue ¢pakiui, KHOSWHX 0OpH Temmepartype Boine 35G° C, npuBOAHT
K BO3PACTAHHWK DEPHOAA 33JepiKKd BOCMJAaMeHEHUs H CHHIKEHHIO MHTEHCHB-
HOCTH CTOPaHHs. : ' :

@ pakuROHHHHA COCTaB TOIMIMBa uMeeT ncofoe 3HaueHHe A5 AU3e/eH ¢ He-
pasieneHHbIMH KaMepaMd Cropafng; NpH pasieJeHHHIX Kamepax BJUAHNE
(ppAKIHMOHHOIG COCTABA HA MPOLECC CrOpaHHA HesHauHTedbHO.

Teunepamypod  ecnoiiixi  BA3LIBASTCA Ta MHHHMAaJbHAA TeMIepaTypa,
npH KoTopol cMech MApOB TONIHBA H BO3AyXa (HarpepaéMass B CTARNAPTHEIX
YCIOBHAX) BCHHIXEBaeT INpH MNoAHEeCEHMH K Hefl maamenu. Temneparypa
BCMEILIKY, DOpelesseman no Metony Maprerc—IlexHcKoro (B 3aKpLITOM THIJIE),
XapaKTepU3yeT HaTuule B TOMJIHBE JNETKUX hpaKUuli H ABJAAETCH N0Ka3aTeneM
NoKapHOH OMaCHOCTH NPH XpaHeHUH TOINIABA Ha cyAax. CorsacHo TpeGoBanuaAM
Mopcxoro Perucrpa CCCP (1967 r.} oHa He JoAMXHA NPEBHIATE A8 CYROBRIX
MO 65° C. Hasn BOJ temneparypa BCHBIIKH JIeXUT B npefesax or 39
go 90° C. TemnepaTypa BCHBUIKH HE ONpenefseT NPUTrofHOCTh TOIVIHBA JAd
CHUTAHHA €rc B OUJAHHApe JTu3end.

Temnepamypa sacmoieanus TOILTHBA XapaKTePU3YET HUIKOTEMNEPATYPHLE
¢BOFICTBA TOMAHBA. [IpHM 3KCOMYaTaUMH BaXKHO 3HATH TAKIKE TeMIeparypy
noMytHeHns (Ha 5—10° C Goabire TeMneparypbi 3acTBIBAHKA), [IPH KOTOPOH
HaYUHAeTCd BHAUMAA KPHCTAMNIH3ALHA OPrarHYeCKUX COAWHEHHH TOIJNBA,
TaK KaK 3TOT NPOIECC MOMKET BHI3BATh 3ACOPEHHE CETOK (DHALTPOB H MpeKpa-
UieHNWe MOAAYH TONAHBA. TeMneparypa 3acThiBaHHs AH3eJBLHOTO TONJHBA 1%
MO/, aexur B npenenax or —5 go +5° C, ans BOJ — or —10 go —60° C.
Tasenme copra TONAHBA WMEIOT TOBLIIIEHHYIO TEMIEPATyPy 3AaCTHIBAHHA;
B CBA3H C 3THM A/ HaZeXKHOH TPaHCHOPTHPOBKH TOMJHBA MO TPYHONPOBOAIM
HeOGX0oAUMO HPedyCMATPHBATE MNOAOTPER TOMNUBA.

Cocumaemocrns TONAUBA XapakTepusyeTcsi KohhUIHEHTOM OGBEMHOIO
CIKATHA &,, KOTOPHIf NOKA3HIBAET OTHOCHTENIBHOE BO3PACTAHNE 06beMa TOMIHBA
fIPH YBeJIHUEHHM er0 JaBJeHWA Ha 1 Kre/cm?,

P Volp—pa)’
rie AV, -— usMenense ofrneMa TONLIHBA, . .

Vy — HauanbHBl OOGBEM IIpH LABJCHHI CKpYHKawowed cpensl, M

Ap = (p — po) — u3MEeHeHue HABJEHHA, Kre/m?,

CUMaeMOCTh TOIIMBA CKashblBaeT 3HAUMTENbHOE BAMSHHE Ha TpoLece
nofaun TonauBa. C yBeNUYEHHEM HABNEHHA BIPHICKA &, NOHMIKACTCH; Ha-
MPHMED, NPU POCTE AABJEHIS OT 200 po 1500 kre/em? o, cHUMKARTCH IPUMEPHO
Ha 40%. Haa onpemenenus «, . H. BHpyGoB peKOMEHAYET CJASAYIOUIYIO
$OpMy.Ty: '

1078/, == A -1 Bp,

rAe s TAXeNBX TOTJHB (MPH MOCTOSHHOH TeMmmepartvpe,. pasuofi 40° C)
A = (17+18): 1073, B ~ (4-=4,5)-107%.

C pocToM C:KEM2EMOCTH YBEeJIHYHBAETCA AOMS XOLA TUIVHIKEpa Ha CIKaTHe
TOTJINBE, 8 TaKKe KOJIMYECTBO TONJMBA, BHITEKAIWErc H3 Hacoca Ioche oT-
CeUKH, H YMEHbLIAeTCH JaB/IeHHE PpaCHBIHBaHEA.

[ogepxrocmuoe namamenue o, T. €. CUIa, C KOTOPOH TOINIHBO NPOTHBO-
EEHCTBYET YBEJNMYEHHIO MTOBEPXHOCTH, OFPaHHYHBAIOWEH IKHAKOCTH, 3aBHCHT
OT erc (H3IHKO-XMMHUeCKHX CBOHCTE (pHc. 12.4). C vraxkenendeM (pakiHOH-
ROTO COCTABA TOBEPXHOCTHOE HATAXKEHHe YBesMUNBAeTCs; A JH3JBHOIC
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TOMAHBA NpH ¢ =, 20° C oHO cocrasaser oT 26 Ao 31 gun/cm. Bauanue temne-
PATYpPHl HAa NOBEPXHOCTHOE HATSXKEHHE MOMHO ONPEASHTH MO dopMyae

oy = tty— R (f—{y) ETC/M,

THe G.,-— TOBEPXHOCTHOE HATHAKEHUe NpPH fo; JJIA JH3€JBHOTO TONAHBA ¢
{2,7+2,9).107% xrc/m npu ¢'= [10+40°C; £ = 0,07+0,]1 -— nocTosuHas.

Beauunua o orasbiBaer GoJpllioé BAUAHHE HA DACHHIMBAHHEE TOMNJKBA
¥ CpeARHA ZBMaMeTp Karesb TOILIKBA. ’

Tenaomoti ceopanus Q TONAMBA HA3BIBAIOT KOJUYECTBO Teilia (B KKaJ),
KOTOpOe BBIAEJSAETCA NPH TOJHOM CTOPAHHM €IHHHUBL MACCH {KT) HAH eEH-
wHuH ofwvema (1 M) TomAmBA.

Brciias Ten/aoTacropaunua Q, e, dusfem
KpoMe Tenna, BBISAAEMOr0 NPH CTOPAHHHY, Jz[-
VUHTHIBAET TAKMKE TERJO, KOTOPOE BHARIACTCA
Npu KOHAEHCAIIMA [ApOB BOLBI, COAEpIKailefi- -
¢l B TOJIMBE M 00pascBaslliefics NPH CTOpa-
HEU BOACDOAZ. . 8r

TeMneparypa BHIYCKHEX I'a30B BEHILIE TEM-
nepaTyphl KOHASHCAUWHM TapOB BOJKL; CAefO-
BaTesibHO, BOAHHBIE Naph, HAXOOSLIUECST B

/ ///

NPOAYKTAX CTOPAHHA, YHOCAT ¢ CcoOOHM CKpHI- 4y

TYIO TEMNOTY 0OpasoBaHHA BOAAHLIX NapoB. |

B cBAsu c 3THM OpH pacueTax padouero npo-

llecca cAeIYeT HCXOQHTh H3 HH 3 I € H Te - 20

ToTH CTopanks (, KOTOpPY B nep- g 20 &0 ¢°C

BOM NDHOMIKeHHE MOMKHO OTpPeNeHTh no ¢op-

MyJie jl H. MEHI[QJI@EB& Pue. 12,4, Bansinne TemMnepatypit

W) =8IC+ Gensua (1), Kepocua (5, a-

Qu=; — 6 (FH 4- W) =81C 3e/ILHOTO T{)I‘I.HHBap 31 @) n AT

~+300H — 26 (O —8)— 6 (9H 4 W) kxan/kr, (4) 4 conspoeoro Macaa (5).

rae C, H, S, O, W-— cocTaBsnbie KOMITOHeHTH, % .

Jas quseapHore tomaupa Q, — Q, =~ 600+700 kxai/kr.

Bonee touno 3navenue @, IjsA pasHBIX COPTOB TOIVINBA OIPEAGAAIOT BKC-
NePHMEHTANbHEM TYTeM. ¥ IH3eAbHBIX TOILTHB @, JeXUT B npefenaax or 10 (00
o 10300 xkkax/kr; V TAXKENOIs TONLAHBA, B YACTHOCTH MOTOPHOTO, -— OT
9750 10 10 200 KKaa/Kr.

Hna Toro uTofbl MMeTb BO3MOMKHOCTb CPaBHHBATL YASJAbHHE PacXod g,
npu pafoTe AMaejell Ha pas/iMYHLIX COPTAX TON/HBA, CJAEIYeT NPHBOZHTL
K YCAOBHOMY CpeideMy 3HaueHMio @, == 10 000 KK/ KT

Kak yxe oTMeuanock, OIHHM H3 HEZOCTATKOB TOMIHMBA HEPTIHOTC NpOHC-
X¥OXKIeRHA ABASETCA OTHOCHTEILHO BBICOKOE COZepiKaHHe B HeM cephl (3o 4—

%). Bpeanoe pausHHe Ha JeTalH AH3eNs OKasblBaeT He cama cepa, a Comep-
KailHecs B HEH drpeccHBHBIE COeRHHEHHA, HANPHMEp CepPOBOAOPOJ, MepKal-
TaHH, cyAbdugsl. IIpHCYTCTBHE CepOBONOPOAA B TONIHBE HejonycThmo. Mep-
KAOTAHH BHISLIBAIOT KOPPO3HI H YCHJIEHHOE CMOJI000paz0BanHe B TONMIMBHCH
annaparype; v BOJl ¥X KoJKuecTBO He JosukHo mpeBnwate 0,01%. Oznof
H3 OCHOBHbIX MPHUKMH KOPPO3HH BTYJOK LHJAHHAPa ABJIAITCA IPOAYKTHL Cro-
PaHHUs CePHMCTHIX coenuHeHU: ABYOKHch SO, m Tpexoxnce SOy cepHl, HAH
cepHErt anruipHa. CepHelfl aHTHAPUIL (B 'a3000pasHOM COCTOSHHH), COEAH-
HAACH C NapaMy BOZE!, obpasyeT Mapkl arpeccHBHOH cepHoll KHCAOTH H SOy, -
KOTOpPLIe KOHASHCHPYIOTCA Ha 3epKaje BTYAKH (ec/M Temmeparypa ee
CTeHOK HHKe Toukd pocst H,50,. Kpome toro, oxucaet cepbl yCKOPAOT
HOoJMMepH3allHi0  YIIeBOACPOLOB, UTO TNPHBOAHT K OTJIOMKEHHK) JaKOBHIX
MIeHoK ¥ Harapos. Ha puc. 12.5 nokasaso BiAHAHHE COAEPIKAHUA Cephl Ha
n3poc sTyaky BOJI.

123



a5 cHUXKeHWS H3HOCA2 ¥ HarapooGpasoBanis NPH WCNOAbSOBAHME cep-
HHCTBIX TOTJNHB NPHMEHSIOT TaK HasLIBAEMEIE QHMUcepHUcmele Apucadiu
K TOMJAHBY. STH MPHCAZKH OOLMHO SIBJAAIOTCH KOMIJIEKCHBIMH (MHOTODYHEK-
HHOHAABHBIMA) H 06J13J210T KaK NPOTHBOHArapHHMHE, TaK H aHTHKOPPOSUOL-
HBIMH cBOHCTBaMy. /st AM3€/IBHOTO TONMHEBa ¢ coflepKanueM ceprl cBbie 0,5 %
pexomenayerca npucagka BHIUHII-111, a gng cepHHCTBIX TAKENBIX TOI-
JEB — npyucagka BHMMHII-101. :

Kucaomrocme TonapBa, ABJAWIAACH TOKA3aTeNReM COJepXaHHA B TOI-
N1iBe OPraHHYECKHX KUCAOT ¥ KUC/BX COSAMHERUH, OKA3HBAET 3HAUMTENbHOE
BAHSHHE HA COCTOAHNE AeTanel Anseds. [loBbilleEHaA KHCJAOTHOCTL BHISHIBAET
VCHJIEHRBII H3HOC TOMLIMBHOH annapaTypbl H 38KOKCOBBIBAKHE COIJIOBEIX
OTBEpPCTHR (DOPCYHOK, a TakKiKe YCHIRBAET OTJIOMKeHHe HarapoB. CorAacHo

I'OCT 4749 — 73 EKHCJIOTHOCTD JBH3Eb-

o

5?230 ‘. Il HOTO TON/MABA He ROJIKHA IIPEBLILIATH
21000 i 5 mr KOH, tpeGyemoro Aas HeHTpastu3a-
E‘ : 4 pud 100 Ma Tonausa. Kpome toro, B Tom-
= 800 T — ] 7VBe JOJKHB TIOJHOCTBIO OTCYTCTBORATH
o ' MHHepaJabHble (BOLOPACTBOPHMEIE) KHCIO-
£ 600 P —  TH ¥ (M&JCYH, BH3HBAWIIHE KOPPO3HIO.
400 o/ -] Cwmospt B TONJMBaX (HeHTpadbHEIe
© f/ cMoasl, achadbTeHbl, KapOenwl, KapGou-
8 208 An) 0BpasyoTcd B OCHOBHOM IpH [epe-
é 20 L~ :'__/1{___—__,9_—- padorxe HedTn. ILIOTHOCTE CMOJ JIEIKUT

B nmpeaenax ot 00,9810 1,08. Cmoawt nerko
NOABEPTATCA OKKCJEHHIO, a TIPH Harpe-
BAHMK — paclieNyieHH.
Puc. 12.5, BausiHEe COAEPIKAHHS CEDH HauGonpuiee KOIUYECTBO CMOJ COAEP-
Ha nsHo¢ BTyAKE BOI. KHTCA B apOMAaTHKax, A TAKKe B 0CTa-
TOUHBRIX TOMAHBax; BC (UIOTCKHX Masy-
TaX JOTYCKAeTCs COASPMAHNE CMOJHCTBIX BemectB A0 50Y%.

OnniM 43 noKasarefedl COTEpKaHHs CMOJI SABJNAETCH KOKCYeMOCH®, ONpe-
oenseMasl BhilaDHBaHHEM TONAHBA IPU BEICOKGH TeMnepatype 6e3 HocTyma
BosAyXa. KOKCyeMOCTh XapaKTepH3yeTCs OTHOLICHHeM Macchl 0caaxa (Kokca)
K Macce B3siTofl Hapecku Tomauea H no [OCT 1667—68 me HosKkHA npeBH-
ware 40% nas ansearHEX TonmaHB M 10% — AAS MOTOpHBIX.

Bosbmmas yacte sarpAsHenuil, momajalcmiHX B TONNIHBO APH €0 nepepa-
G60TKe, H APYIHX MHHEpPAJbHEIX NpHMecedl 3aiep:KHBaeTcs NPH (HJBTPALMH
U Ceapaily¥ TONAHBA., 3OMBHHIE SAEMEHTH, COCTORUIKE TAABHLIM 00pasoM
K3 CcOMeH PasjHUHBIX METANJ0B, He BCErAa MOKHO YAAJXHTh H3 HePTenpoAyK-
TOB. 3 0 b H OCTH TCILAHBA ONpeletseTcs KoJAN9ecTBOM OCTATKOB BEINECTB
MHHEPAJBHOIO - IPOHCXOXKIEHNd, o0pasyiollixcs B pesyabpTare CKHPAHHA
TOMNBA. 30Ja MpEeECTABAdeT coGOf OKHUCAB WJIH TPYAHOAETYUHE COJH Me-
Taiiok. C yraxkenerueM ¢bpakUHOHHOLO COCTABA 30JILHOCTH TOTHIHBAE BO3pa-
CTaeT, UTO MPHBOJUT K AODA3MBHOMY H3HOCY HHJHMHAPONOPUIHEBOH IPYNMHL
Han6onee BpeinbMH 30MbHBIMH  3JEMEHTAMH, BHISHIBAIOIUMH KOPPOSHIO
Jerasell, aBAAIOTCS NATHOKHCH BaHal#g H OKHCH keneza. ColeprKaHHue 30JIbl
He JosnKHO npeesiats 0,01—0,02% 8 ausesbnom Tonnuse U 0,159 B BEICOKO-
BSA3KOM,

Boda sipasercs BpeHON NPUMECHIO TOTUIMBA, TAK KaK CHHXKAET TENJIOTY
CropaHus TONMHNBA, HAPYLIAET HHOTRA HOPMAJIbHYIO MOAauy Toilausa (BOAs-
HEIE MPOOKH), BBOJUT B LMJHEJAP PaCTBOPEHHEIE B HeH COJH, BLISHIBAKOLIHE
ofpasoBaHue HarapoB H M3HOC BTYJKH, OGYCJIOBJIMBAET 3/eKTPOXHMHIECKYIO
KOPPO3HIO IAYHAKEPHEIX Nap B KOPNMYCoB pacnuiauTeneff {0co6enHo NpH MOBH-
LIEHHOU CONCHOCTH MOpPCKOH BOZWL).

Conepskagpue Bofn B Tomsuee mis MOJ He Josaxuo mpesBbuats 1%.
[TpucyreTBHe BOAR! B Tonsuee, upefHasHadensoM Aas BOJ, HemonmycTuMo.
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OcHOBHOH COCTABHOH YaCTBI0 MEXAHHUECKHX TpHMecell ABIAITCA TEHIB,
MECOK, OKajJuHa M Apyrue MeJKHe YaCTHIH, NOIajaioliye B TOMJAHBO H3BHE
NpH XpaHeHHMH, TPAHCNOPTHPOBKe H 3anpaske Auszesefi. Mexanuueckue npiu-
MECH CJYXaT NPHYHHOR 3arpsasHeHEA (GHJABTPOB, 3aCOPEHHSA COIJIOBHIX OT-
BepeTHH (OPCYHOK, 3aeHaHus W/, NOBHIIEHHOTO H3HOCA TPYIMUXCR TIap
TOIVIHBHOH annapaTyph H INOPIIHEBHX Kojel. KoMUuecTso MeXawHuecKuXx
npumecelt B moropaom ronarse AT u IM ne xomxuo 6uiTh Beute 0,2%, B 3ke- .
noptioM Masyre 0,3% u koteabsom 1,0%.

12.3. OUEHKA KAYECTBA BOCTIJIAMEHEHHS
AH3IEJABHOTO TORJIHBA

[Ton rtemneparypoli T; MOAPAa3yMeBAIOT MHUHUMAJBHYI) TEMIEpa-
TYPY, TIPE KOTOPO# CMech TOTIIMB2 H BO3AYXa caMoBociiamenseTca. Temme-
patypa caMoBocnaaMesedns T, IH2eJBHOTG TONAHBA B BO3AYXe MPH AaTMOC-
(epHOM NaBneHHH JIEXKHT B Opelenax 350—400° C. Jlerxoe TonvinBo (Hanpu-
Mep, OeHsuH) MMeeT (osee BHICOKYIO TeMIePaTypy CAMOBOCIJIaMeHEeHEH:A Mo
CpaBHeHml0 ¢ puseabhbiM (T, =~ 400-+-450° C npm atMocdepHoM HaB-
JICHWH). .

Baxuefmelt xapakrepUcTHKO} CHOCOOHOCTH TOIVIHBA K CAMOBOCILIAMEHE-
HUIO0 ABAACTCA MPOJ0ANCUMEAbHOCHE Hepuola 3adepacKit 0CRAAMEHEHUN T;
(1. e. mepuoAa HHAVKIHM), H3MepseMad B CEeKYHAAX HAH Tpajycax yria
NOBOPOTA KPHBOILNTIA ¢; ¢ MOMEHTA JOCTHKEHHS T, J0 MOMEHTA (pakTHYECKOT0
CaMOBOCIIaMeHeH WA padouell cMecH.

Bo Bpems T; ogsOBpeMEHHO NPOMCIOAAT PUIHUECKHE TTPOLECCH H3MEHEHHS
COCTOAHHA TOIJIBBA H XHMHYeCKHe peaKIUH OKHCIEHUA YTJEBOLOPOIOB
{noapotinee oM. B . 20).

TlpoponKHTeFBHOCTS T; SABHCHT Iipeiie Beero OT XHMHYECKOTO COCTaBa
TORJIHBA (IJs AJAKAaHOB — HAMMEHbLIAs, EJIS AapOMAaTHKOB — HaHOOJbLIasn).
Pasjuugrie copra TONAWBa HMEOT pa3Hhie Ti» 8 CJICAOBATENBHO, H PASAHYEYIO
CKJAOHHOCTh K CAMOBOCINAMEHEHHUIO, -

OCHOBHEIM KPHTePHEM, XapaKTePH3YIOIIHM KauyecTBO BOCHJAMEHEHHS JH-
3eJbHHX TOMAKB, siBAnercd yemawosoe wucao (LU}, Jna onpegenenus LY
COCTaBAAKT CMECh M3 JABYX XUMHUYECKH UHCTHIX YIJeBOAOPONOB, HASHIBAEMBIX
nepBHUHBIMH 3TasoHamy: 1) nerana Cg,lIl,, (H — rekcagerana) — ognoro
‘u3 "auboJee JECKOBOCIIaMEHAIIHECA YIVIEBOAODPOAOB AJKAHOBOTO psja
HOPMaJbHOTO cTpoennsa, [[H woropore cumraor 3a 100; 2) a-mernaxadra-
inra C;,H,CH; — TpyarcBOCH/aMeHAOWIErocs YIJIGBOZOPOJa apoMaTHue-
ckoro psaja, LY xotoporo mpyBEMMAOT paBHEIM HYJIW.

TlpHaATHE ABA 3TANOHHBIX TONJHEA B OTHOHMIEHRH BOCIJIaMEHEHHsI OXBa-
THIBAIOT BCE COPTa HUIENBHOIC H MOTOPHOrO TOIIHBA B Pa3/JIHUHBIX COOTHO-
IIEHMAX; MOMKHO OOAYYMTH TonJHBa ¢ Jobem LU or 0 jo 100.

Taxum o6pasoM, UETAHOBLHIM UHCJAOM Ha3BIBAETCA MNOKA3aTEAb BOCIIaMe-
HAEMOCTH JAM3eJBHOLO TOMAEBA, YHCAGHHO paBEBA TakKoMY MPOLUSHTHOMY
(o ofGmemy) comepKauHIo NETAHE B CMeCH ¢ o-MEeTHJHadhTanuHOM, IpH KOTO-
POM nepHOAH 3aJ€pKKH BOCIJIAMEHCHUA T; ITOH CMECH U HCTILITYEMOTC TOIJIHEA
OyAYT OLHHAKOBEI.

C yeeanyeruem U cokpanaercs t;, 4TO BHAHO U3 3aBUCHMOCTH T,
= f (1Y) ua puc. 12.6. Haubosee pesko yMEHbIIALTCS T; NPH YBeAHYECHHH U,‘-I
1o 50—55.

Hanbreiimee nosbimenue IIU (Bbime 60—65) MoxKeT BHI3BaTh YXYALIE-
HHE Mpomecca CropaHHd, TAXK KaK BOCIJAMEHEHHe C Ype3sMepHO MalbIM T;
YMeHBHIaeT CKOPOCTE H MOAHOTY CTOPAHUS TORIHBA, UTO NPUBOAHT K ALIMHOMY
BHINYCKY M CHHKEHHIO 3JKOHOMHYHOCTH.
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Pexomeﬂ,ﬂyemme SHAYeHUA U,LI ANA pasiaivHbiX COPTOB TONVIHBE OTEMe-
CTBEHROTO TIPOHCXOMECHHA TNIPHBEICHLI HUZKE: .

uy

Tonakso
TAMEJAOE H MOTOPHOE . . . . . . . 25—40
AHISTBHOE . . . . . . . . . C . . 4060

JIAS NOBHHIEHHS KauecTBa BOCMAAMEHFEMOCTH TOIJIHBA, HMEIOLIEro [o-
gikennele U, MOXKHO HCNOABIOBATE DA3JIMYHBIE MNP HUCAXLKH B KOJIH-
yecTBe He Gonee 1—3% ; Hanbosee 3pPeKTHBHEIMHU CPeH HUX ABAAIOTCS HATPO-
acHpyl (Hanpumep, AaMHJIHHTDAT),
TepeKHCH, ajblerHAH H Ap.

Olupokoro pacopoctpaHeHHs Ha

NPAKTHKE INPHCAAKH HE HOJYYHIH
BCIEACTBHE HX OTHOCHTEJBHO BEICO-
KOH CTOMMOCTH H MaJ/oH cTaGHAbLHO-
CTH, 4 Taxke GAarcmaps BO3MOXHO-
ctd ofecneuenus uorTpeSHOCTH AH-
sesiectpoerya tonausamy ¢ U or
40 no 55 Ge3 HCNONB3OBAHWA TIpH-
CafIOK.
: : HeTanoBoe uHe0 TOMIRBA MOMKHO
a3 w 8@ 6 7 BN onpefle/iNTb KaK' PAacYETHRIMU, TaK
njoKCnepUMEHTANBHEIME cnocodaMH.
Hautosniuee pacopocTpaHeHHe 10-
JYYHAH  MOTOPHEIE (3KCIIepHMeH-
TajbHble) MeTOiul onpeieseHHs L[U Ha cnemmanpEoll cTaHRaprTHoil yera-
rosxe tHna HTY9-3 ¢ AuszencHoit TroNOBKO#l H NepeMeHHOl CTeNeHBIO C¥XKa-
THS §, HAOPUMEP METOJ COBIAfEHHS BCHBIUEK, COCTOAIHE B COMOCTAB/E-
HHH BOCIJaMEHsieMOCTH chbrryemoro 4 3TANOHHOTQ TONAMBA OPH TOXALCT-
BeHHEIX YCJAOBHX.

Ha npaktere npu onpefenenun LU ofmuno uenoas3yoT BTOpPUYHOE
3TAJJOHHOE TOTNAHBO, KOTOpPOE NPOWIE B NMPOMS3BOACTBE H JIelIeBse, HallpHMep
rasofinb us Hapacl}HHHCTbiX nedreit ¢ [IU ne menee 55, pusenpryio PpakiHio
curtHHa ¢ HY He Mewee 80, sexeHoe Macko (MPOAYKT IEPEroHKH KaMEHHO-
VroApHO# cMoawl) ¢ ITH ne onee 25 u ap. _

IIpu otcyrersun cnenuanpaoll yeranoskr LY moxuo npuOanmenso
BEIYHCAKTE MO 3MIHPHYeCKEM QOpMYJIaM, HCXOAA, HalpHMep, H3 JAH3€JbHOTO
MHJeKcd, PPYINOBOrO COCTaBa TOMJHBA H AD. -

Pyc. 12.6. 3arucumocts 17 ot 1Y,

12.4. COPTA TONNKBA AN CYAOBHIX AM3EAENA

Tonnuso, mnpumensgemoe B CIY, MoXHO nDOApasfeanTh HA

TPH PPYIMHL

Quemuarfimuoe — JETKOE IHSEABHOS TOMIUBO, A TAKKE COJNSPOBLE Mac.na,
npénrasnagaemese gas BOM;

CMeCH JMCTHANATHOTO M OCTATOYHONG TOMJIMBA — MOMOPHOE TOTJIHBO,
Henosbsyemoe 8 MOH u COJ; _

OCTaTOUHGE, TANKEN0& TORNHBO — MA3Yymei, NpeAHAzHAYAEMHE B OCHOB-
HOM Aas MO,[I

B oreyecrserHoM ¢i0oTe HaHOOJBLICE NpHMEHeHHe (0}{0.?10 90%) maxoaar
JHCTHJAATHES JU3eAbHEIE COpTA TONAHBA. OIHAKG B HOCAEHHHe FOJB HaOJI0-
Aaercsl TEHOEHIMA 3aMEeHbl OTHOCHTENBHO JAOPOTOre JH3RALHOrO TOIIMBA
Gosee JeWeBBIME CEPHHUCTBIMH THAMEALIMH CopTaMi TOTIHBA (npu  coOTBET-
CTBYIOWE HX QUHCTKE H no,uorpeBe)

Aaa obecneyenus HaZeXHod n OecnepeGOHHON SKCIAYyaTAUHH CYXOBBIX
Auseqer  cjepyer pa6oTaTb Ha. PEKOMEHAYEMBIX 3aBOROM-H3FOTOBHTENEM
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COPTax TOMAHBA. B cayvae 3aMeHB! OTEYCCTBEHHOTO TOIMBA 3apYGesKHbIM
HEOOXOAHMO, UTOOH (PHSHKO-XHMHUECKHE XapAKTEPHCTHKH TOCAEAHETO HEHaM-
HOTC OTAMYATHCHD OT PEKOMEHACBAHHBIX 33BOIOM.

JIBCTHIIATHOE JH3EABHOE TOIJAHBO TIONYHYAIOT H3 KEePOCHHO-Ta30#MeBRIX
W COMAPOBHIX ¢pakilHf TpsAMOfi MEPErOHKH K KATATHTHYECKOTO KDPEKHHIA.

Jusenppuoe tonauee (I'OCT 4749-—73), EBripafaThiBaeMoe U3 MAJQCep-
nucroil wedrH (S =< 0,2%), uMeeT Y3KHI QPAKIUHOHHEI COCTAB W SABIASETCH
OZHUM H3 JYYUIHX COPTOB TOILIHBA JANA q)opcnpOBaHHblx BO/l. B zaBucu-
MOCTH OT HA3HAYEHHS U TeMIepaTYPHBIX YCHAOBHI IHU3eJbHOE TOIIHBO MOA-
pasgensoT Ha CAEAYIOIIHE COPTa:

— aprrdueckoe ([A), npeanasHaueHHOe a8 Au3eded, paﬁmafomnx npH
TEMIEpaType OKpyKawllefi cpeis! Hume —30°C;

— Jsernee (J1J]), Hcnoapsvemoe NpH TeMmeparype BO3AyXa He Hike 0° G,

. — suMree ([13) obG.aerueHnoro ¢paxkuUHOHHOrO <COCTABA, NPHMEHSEMOE
npH Temnepatrype ot 0 jgo —30°C;

— cnengadaenoe (J1C), aMelomee v3XAH $PAaKiHOHHEIE COCTAB H BHICOKYIO
TeMTepaTypy Bcnbiuku (mpumersior 3 BOJ).

U3 npusegennofi Tabnune BUAHO, YTO NOKA3aTeH TONJHBA NPHHHMAIOT
cnepyiompe. sHaverus: LU or 40 3o 50; ycaoBHas KHHeMaTHYecKad BASKOCTb
npu 20° C or 2,5 g0 8,0 ¢Cr, s0abu0CcTs He Gonee 0,01—0,02% ; copepxanue
ceprl He Gosee 0,2; TeMneparypa BCHLIUKH 35—90° C; TeMIIEPaTypa 3acThi-
Banuad ot —60 po —15° C; kucaorhoete Mr KOH na 100 ma TOILIHBA HE
Gonee 5 mr KOH nra 100 wma Tonausa.

Tonaweo TJI u T3 (T'OCT 305—73) npehuasnaueno 411 TPAHCHOPTHEIX
TENMIOBOSHEIX H CYROBRIX JH3eded. _

Hedranoe rasoryptmunoe tommuse (TOCT 10433—63), ceiprem aad
KOTOPOTo CAYHKHT TYAPOH HJH KPeKHHI-OCTATKH CEPHUCTOH He(pTH, MOJYUAIOT
METOZOM 3aMENJIEEHOTO KOKCOBAHKA. JTO TONVIRBO HAULIO NPHMEHEHHE BMECTO
Juseasgoro B MOJE npu Maneppuposanui, a B COJl — ma Beex pexumax.
K HemocraTkam 3Torc TOmaMBa oTHocaTcss HU3koe LI, exnowmocrs X Hara-
pooOpa30BARUI0. H NOBHINERHAS TEMIEpATYpPa 3acTHIBAHHA.

Mortoproe Tonauso JT # AM (FOCT 1667—68) BripalaThIBaIOT H3 Masy-
TOB NyTeM pas(aBieHUs HX AUCTHAJNATHBIM TOILIHBOM € LEJIBLIC NOJYYEHHA
3afaHHOH BA3KOCTH {cM. Tabammy).

MoTopHoe TOMAMBO XapaKkTepH3YeTcsl MNOBLILIEHHBIMH BA3KOCTRIO, KOKCYe-
MOCTBIO, TeMNEepaTypoH 3acThIBaHHA H COACPIKAHMEM Cephl.

Tonnuse IT muporo Henoab3yiwT B cyidebuix MO u COJ, TloBrimennas
BASKOCTh 5TOTO TOIUIHBA {110 CPABHEHMIO C JH3EJBHLIM) TpeSyer npensapn-
TeJbHOIO €ré HOJOTpeBa H TIMATENbHOH OYHCTKH.

BricoxkoBaskoe motopHoe Tonauso IM mmeer fojee BHICOKHe II0KA3aTeH,
ueM Ma3yTH, H YCICIIHO mphMeHaercs B MO/

Bricorosaakue Masytel (IOCT 10585—63, MPTY 12H41-—63) npexcrae-
A210T cofoit TAxejnle HeQTARBIE OCTATKH IHepepaboTkn HepTH. [lo cymecTsy,
MasyThl SBJSIOTCA XKOTeJAbHBEIM TOMJIHBOM, ONHAKO IPH COOTBETCTBYIOLIEH
HX OYHCTKE M TONOrpeRe MOTYT GHITh € yenexom Henodssosansl 8 MOJ. Hlupo-
-KO€& NMpHMEHEeHHe MasyToB 3a PyOerKoM OOYCJNOBJIEHO TeM, UTO OHH JCMIEBTE
MOTOPHOTQ TONJAHBA. '

OTtedecTReHHAd NPOMBIICHHOCTE BEITYCKAET CAGAYIOLIHE COPTA TAXKENOro
TOTITHBA, BIOJMHE MPHCOAHOTO AiaA ckuranua B MOJ (cm. Tabmaupy): Tom-
aupo IM; dnorckuil Masyt @-b u P-12; aKcnopTHEI MA3yT; TONOYHBIE Ma-
syr 40 u #p.

Hecnenosanus CBORCTB TAMKEJIOrO TONJHBA, NPOBefeHHLIE Ha CYAOBBHIX
MO, nokasand BO3MOXKHOCTb HCIOJAL30BAHWS HX B PKCINYATALHM I[pH
‘HAaJWYKH Ha YCTAHOBKAX COOTBETCTBYIOIIMX YCTPOHCTB ANf OUHCTKH H INOAO-
IpéBa, a4 TakkKe OpH NpHMEHEHHH NPHCANOK K TONNHBY H CHEHHAJbHBIX IH-
JNYHEPOBBIX Maces (48 CHUMKEHHS H3HOCa ¥ HarapooOpasoBaHHA).
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Tadauya
OcHOBHBIE UOKASATEAH TONAMBA

- AHCTAAIATHOS TONAHED éé MoTopHOe TONAHBG DRoTCHHA MasyT é
- = S EE =S
FokasaTen [OCT 474973 T'OCT 305-73 §§§§ rOCT 1667—68 roGT 1058563 2'5 2
& B B |
. EE oo B
DA a3 ax Jite Tn T3 gggg ar AM @5 | 42 EEE
LeranoBoe uscao, He 40 40 45 50 40 45 — — — — — —
mMeHee
KunemaTHuecKaa BsA3-
KoCTb, cCr
apr 20°C 25—4 | 356—6 | 3,5—8 — 35—65 | 22—5 — -— — - —_ —
» BO°C —_ — —_ 2,4—4 — 36 150 — — —
Cooteetcraylowas e — — — 1,15— . ’ 2,0 5 20 5 12 20
YCNOBHAS BHSKoCTh : —1,25 .
Kuncaornoets (1 mr KOH 5 5 5 5 5 5. — — — — - .=
Ha 100 ma Tomaea), He ’
Godee : -
Joaenocrs, %, He Gonee | 0,01 0,02 0,02 0,02 0,01 0,01 0,02 0,04 0,15 0,10 0,10 0,2
Conepaxanve cepol, %, 0,2 0,2 0,2 0,2 0.5 0,5 3,0. L5 3,0 2,0 0,8 2,5
He Sonee '
Temneparypa, °C: . .
BCHBILIKH B 33KPLITOM 35 50 60 90 65 .40 65 65 8% |- 80 90 75
THIJi¢, HE HHHE
sacTRIBaHusA, He Bhwe | -—60 —45 —1¢ —15 —1¢ —35 -+5 -5 10 —5 —8 410
Bonopacteopumocts : Oreyreteyer
KHCIOT R WenogeRt ' .
Kokeyemocts 10% -noro — 0,5 0,5 0,5 — — — 3 L0 - — C—_
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JAnTeAbHBIE HCOBITEHHA TAXKeN0ro tommusa [1] nokasand, 4ro OZHEM
U3 JAYYIIHX COPTOB SABARETCA SKCHOPTHHH Ma3yT C TEMNEpaTypofl 3acthiBa-
uug 10° C u comepxanuem cepsl 2,5%, a naubosee NOOXOIAIHM Mac/ioM —
. BHICOKOWEA0yHOe M-16E, obecnedHBames KayecTBEHHYIO CMasKy HJIHH-
apos MO/l ¢ rasoTypOGHHHBIM HAZAyBOM IDH pacoTe Ha BLICOKOBASKOM CEp-
HHCTOM TOMNJHBE.

B nocnennue rogst npakTUUecKH paspelleH BONPOC O MOJHOH BOZMOMKHOCTH
nepesoga COM, umeronix Sojiee BRICOKHE NMapaMeTphl palouerc LUK/, deM
MO, ¢ #gM3earHOTO TOMAHBA HA TAXKeN0e.

nasa 13
NPOUECCH] HANOJHEHHNA H CXATHA

13.1. MPOUECC HAMOJHEHHA

Iepuopnueckas cMeHa paGouero Téqa B AeHCTBUTEILHOM UHKJeE
X13e17 TPOHCXOJUT NOCPeACTBOM rasoofMeHa, COCTOSIIero B CUHCTKE HUAHHADA
OT NPOAYKTOB CTOpaHHA 4 3AMOJHEHHA ero BO3AYXOM. LIPOAG/KHTENBHOCTb
rasco0MeRa ONpenendercd Ga3zaMH TasopacnpelefteHHs, T. €. MOMEHTaMH
OTKPHITHA H 3aKPBITHA BHIIYCKHBIX M BIYCKHBIX OPraHOB.

¥ ueTnlpeXTaKTHHIX IH3enefl 6es magayea (pHc. 13.1) npoueccsl o4uCTKH
(rakr IV) u ganoanenus (TakT ) ocymecTRAsiOTCA EBYMA BCEOMOTATebHBIMH
HACOCHEIMH XOJaMH NopmHA. YacTh ocCTaBWIHXCE B NPOCTPAHCTBE CHKaTHA
MPOLYKTOB €ropasusi, Ha3plBaeMBIX OCTATOUHBIMH rasaMi, C [apaMeTpaMu p,
H T, npu HUCXOAslIeM ABHKEHHH NOPLUHA PAaCIIUPAIOTCA N0 TOAHTPONE fr,
A0 AaBReHHS OKpyKawmed cpedsl p,. C MoMeHTa r, Saarofaps odpasyomeMyca
paspemReHHI0 B UHAHHApPE HAYHHAaeTCsi MOCTYNJEHHE BO3JYyXa.

aBneHye OCTaTOYHHIX rasoB B B. M. T. p, BHIIE AaBJeHHS OKpYXKawlleh
Cpenpl p, HA BEeNHUHHY TOTEepH JAaBjaerus Ap, = p.— p,, BO3HHKAaIOlIleH
B pes3yJbTaTe CONPOTHBJICHHS TA30BHINYCKHOH cucremel. lfasjerye B Kodlle
npoiecca Hano/JHEHUs p, MEHbIUe XABJeHHs OKpYIRalllel cpelst po Ha Be-
JUYHUHY TOTEPH IaBAeHUA Ap, = p, — p, 3aBHCHLIEH OT CYMMApHBIX a3po-
IMHAMHYECKHX COTPOTHBJICHHA BO BHYCKHOM Tpakre.

B ueTmIpexTakTHBEIX HH3eMAX ¢ rasoTypGUHHLIM HamayBoM (pHc. 13.2)
H APOAYBKOA KaMephl cropaHus JaB/eHue HajiyBa GoabLle JaBAeHHA B KOHIle
BEIMycKa p,. Ha yuacTke r’rr” IpH OAHOBPEMEHHO OTKDBITHIX BBITYCKHBIX M
BNYCKHBIX KJjlanaHaX MPOMCXORUT NPOAYBKaA Kamephl cropauns. Ha yuacrtke ad
OT H. M. T. J0 3aKPLITHA BIIYCKHOTO KJamada (MpY CKaTHH)} BO3MOXKHA H032-
pAAKA LUAYHApPA, T. €. JONOJHHTENBHOE TOCTYILIEHHE BO3AYX2 B IHNUHAD.

Y IBYXTaKTHHIX Zuseqell (B OTNHUHE OT YeTHIPEXTAKTHEIX) HaCOCHEE XOALL
OTCYTCTBYIOT U Ia3008MeH MPONCXOXHT 3a BpeMma BHITYCKA NPOLYKTOB Cropa-
ruz (bsf) 1 mpoAyBKH — HaEAYBa (f4) BO3AYXOM MNOBBIICHHOTO HA4BJICHHA
13 typdoromnpeccopa (puc. 13.3).

IIpH 3anoftHeHHM UHJHHAPA CBEXUM 3apPAIOM HpH KOHTYPHOH H meTie-
BOH CHcTeMe TIPOAYBKM TepReTcs 4acTbh Bo3AyXa. B nepeoM npuéivkeHRH
NMPUHHUMAKT, YTO MPH 3TOM NPOHUCXOAHT 3anoJHEHHe TOAbKO YacTH 0GneMa
IHAHHAPA, COOTBETCTBYIOUIETO NOIS3HOMY XOAY mopiiaa 1 — Vs, raegg —
noTepARHaa 1045 .0o0peMa Xoda NopliHsg (cocraBager oT 25 o 15%). Ilpu
OCYLIECTBISHUH HpOIecca HANOJReHHs caelyer MPUHHMAThL BO BHHMAaHHe,
UTO MOCTYHAWILHE BO3AYX AC/KEH NPeoioaeBaTh CONPOTHBJEHHE BO BIOYCK-
HOM TpaxkTeé H TasopPACTpeleNHMTeSbHBIX OpraHax, BCTYNAeT B TelJooOMeH
¢ OCTaTOYHHIME rasaMy (TeMnepatypa KoTopuiX 7, BHIIE TeMNepaTyphl 3a-
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paga T,), moABepraeTcsi HOAOTPEBY OT CONPHKOCHOBEHHS C HaTPETHIMH I10-
BEPXHOCTSAMH LUHAHHAPA 1 HE B COCTOSIHHWH NTOJHOCTBIO BHITECHHTD W3 KHJIHHAPA
OCTATOUHEI Taskl. [lepeukcaenrrie (GaKTOPbl OKas3hiBAOT BIHSHHE HA MpOTE-
KaHHe DPOUECca HaNOJHEHHA M €ro MNapaMeTphl.
B pesynarrate peficTBHTENbHOE KOJHYECTBO BO3AYXa, NOCTYNHBILLErO B 1H-
JHHAP B KOHILE TIpOllecca HAMOMHEHNA V), npH A2BJEHHH p, U TeMmneparype T,
MEHBIIE KOJHYECTBA BO3-
Iy } : Ayxa, KOTOpefi Mor 6wl 3a-
a MOJHETE - 3T0T OOBEM UH-
Pr>Ta _ . AHHApA TIPH AABJACHHH pg U
Temueparype T, oxpymxaio-
b WeH Cpeft.
" s CoBeplieHCTBO  rasoos-
w g MEH4, T. €. NPOUEeccOB OUKCT-
q

"
VAN
IR S SRR RN KE UWIHHAPa OT oTpaGo-

Apr

TABIIUX TA30B H 3anonHe-
HHs? ero BO3AYXOM, Ole-
¥ HHBAeTCA  COOTBETCTBEHHO
KO3(DHLIHEHTAMH OCTaTOu-

HBIX TazoB ¥, H HanoJdHe-
Puc. 13.1. Cxema mponecca HanOJHEHHA UETHPEXTAKT-  yyg IHANHAPA Ty

HOTO JAH3e44 Ges Hazoyoa. KOSqJCl)HH.HEHT OCTATOY-

HBIX Ta30B Yy, NpeicTa-

BAfer co00fi  OTHOLEHHE KOJHUECTBA OCTATOUHHX razos M, K Konau-
yecTBY  BO3AYXa L, NOCTYHHBIIETO B  UMJAMHAD,

M
=T

Pr
La
Do

9 Vc VS

rie M, u L BripaKeHH B KWJICMON#X Ha | Kr TolauBa.
KosdipunneHTOM HANOJAHEHHA HMJIUHApPA 1), HAa3HBAeTCH OTHOLICHHE
JeHCTBHTEIBHOTO KOJHYECTBa MOCTYNHBLEErO B LHJIMHAP Bosiyxa V. K Koau-

P1 Px=>pr

| P
Pa

F i
! S
&
} =
-
A

| Po |
Pg
i

%

1 v ¥ Vs (19} Ps¥s ¥

Puc, 13.2, Cxema npomecca nanoikena  Puc. 13.3. Cxema npouecca cMensl 3apsfa B
yeTHpextakTHoro gusens ¢ ITH., IBYXTAKTHOM [L3ele,

4eCTBY 3apsla, KOTOphLH Mor Obt 3aNIOJIHHUTL BeCh paGouni odpem LHIMRAPa Vg
OPH ITABMEBHH py M TEMNEPAType 1, HEMNOCPEACTBEHHO Iepes, BIYCKHBIMH
opraHaMH,

__ Ve Gr

= Vs = G

ITpu. cocraBaeHHH ofllero BuIpaXeHHA X4 KOxphHIUEHTAa HANOJHEHHA %),
CAEAYeT YYMTHIBATH, 4UTO TIPOIECC HAINOJHEHHMA 3AKAHYMBAeTCd B ToUKe a
HHEMKATOPHOH AUArpaMMB, T. €. OTCYTCTBYET J03apsaika HUAMHAPA, H abco-
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JAwTHaA pabora, coBepllacMas rasaMH 3a XOJ HaNOMHEHHsd, a TaKXKe KHHe-
THUECKas SHEpPrHsA rasoB B LHJIMHApPE [OCAE HAMNOJHEHHS PaBHBL HY/O.

Hcxomsa M2 ypaBHEHHA MaTepHanbHOro OajaHca TrasoB JIA [poilecca
HANONHEHHs, HAlZeM KOJIHYeCTBO KHJAOMOJeH paboucil cMecH B KOHIE Hamof-
HEHUA

Mo=L+M=L{1+7), (13.1)
rie L u M — KOJAHYECTBO BO3AYXA H OCTATOUYHBIX ra3oB.

3amenus M, u L coOTBETCTBYIOIIHMYU BBIDAKEHUAMY, TO/MYYCHHBIMA - U3
XapaKTepHCTHUECKOI O YpaBHEHHA Iad M monei rasos, .

M, = paVa I — PV eV sMx

gasT, M LT gisT, T TR48T,

HaiigeM, 4To

pa.Va Pk VSTI ] ( 1—

v Ta T Yr)

OTKYAA
Pa Va Tp 1
P Vs Ta 1479

Tak kak V, =28V, 1 Vg = (¢ — 1) V,, T0 BHlpamenue maas KospdHu-
LLHEHTA HANOJHEHHS, ASACTBHTENbHOE KAK JAS YeTHIPEXTAKTHBIX, TAK H ABYX-
TAKTHHIX gusesefl, NpHMET CASIYIONHH BUA:

¢ e Te 1
M= e T by To T 7 (13.2)

Ma =

Jaa gernlpexTakTHEIX JM3enel 603 HamAyBa p, = po H T, = Ty, tAE Py
n Ty, — napaMmeTphl OKpYIKawWel cpefl.

B Bupaxenun (13.2) H3BecTHH Bce MapaMeTPH!, 34 HCK/IOYEHHEM TEMIle-
parypn T, paGoueit cMecu (B KOHIE npoilecca HamNOJHEHHA), Cocroallell U3
BosfyXa L, NOJOTPETOro o FOps‘HE CTEHKH UMIMHApA, H OCTATOYHHX Ta30B
M, ¢ remneparypoft T,.

Temnepatypy padouefi eMecH T, MOXKHO ONIpefiefuTe U3 YpaBHeHHKs fajanca
TENAQTH 33 NMEePHOX MpPOLEcca HANOJHEeHHA

LepTy + McpTr= (L + M) &7 . (13.3)

[Tpupumast BO BHHMaHHE OTHOCHTEABHO HEGOJBLIOS KOJMUECTBO OCTATOY-
HHIX F430B B CMECH, MOXEO NpeHESpeyb HeSHAUHTRABHOR passHllel MEXKLY Te-

-

IVIOEMKOCTAMYE €y = Cp A% Cp TOTZa
p P -0

Ty 4w T, =043 Te, EEE
OTKyJAa
7% + 7,7,
To= "

tae Ty = T, + AT, yunrthiBaer cremenbs nomorpesa AT, sapaza OT CTeHOK
UMJAHHADA.

W3 puipaxenua (13. 4) clepyer, uto T, BO3pacTaeT ¢ ysenuuenueM T,
¥ AT, 1 B He3HAYUTE/LHOH CTENMEHH 3aBHCHT OT ¥,7, BCISACTBHE MAJOTOD 3HAa-
YeHHA Y,. :

Bpena noayuenHoe sHasenue T, B ¢opmyay (13.2), nalinem oxoHUaTeNb-
HOE BbIpaxeHHe AAA Ko3h(pUIHeHTa HANOMHERHS 1), YETHIPEXTAKTHHIX IH3e-
Jeli B Bume, Haufojee yAOOHOM IR DacyeToB,

2 pa__Ts

- 13.5
el P Ty v, T, (13:52)

-

Ny =

g* 131



JAJisi. EBBYXTaKTHBIX AHseNed vpasHeHMe (13.5a) npHMer BUA

AR R Y | (1356
T'H B"——-—l P T};+‘?rTr, ( . )

ECJIH OTHECTH 'I]H ue K MNoOAe3HOMY XOILY HNOPIIHA;
JlJ'iH IOJHOTO X04a nOopluHA

Ny =n;t(1 _IIJS)

B NOAYYEHHBIC Cl)OpM}'JlBI Ang M, MOXHO BHECTH HEKOTOPEBIC }’TO‘IHEH!IH
YUHTHBAKOIONE ,uoaapﬁ,nxy paﬁoqero HHJAKHADA H HEPaBCHCTRO TeIVIOEMKOCTE ]

OCTATOUHBIX T'a30B ¢, 1 BOSLYXa ¢p. JLosapsaky UnAMHApA (Ha JHHUH CKATHsA)

M,
MOZKHO OLEHHTD KOXPHUIHEHTOM LO22PAfky &, = jﬁi , Tae Mg — JehcrBu-
a

TeABHOE KOAHMUECTBO FA30B B KOHIE NIpouecca rasoobMeHa. 3navenne &, us-

smenserca ot 1,02 mo 1,06.
Ecan, KPOMe TOTO, NIPHHATH B YPABHEHHH Gananca tenaa {cM. ypaBuenue

(13.3)) cpm Cpy 4 TENJOEMKOCTL OCTATOUHBIX TasoB 1pH Temneparype T,
Cp == §cp, rige £ — nonpaBouHblil KOI(BGHIHEHT, paBEHH npumepuo 1,1 (aas

Auanasona o = 1,5+1,8), to ypaBuerne aaa T, npumer BUJ,
T T +ET,
e Iy
a KoapduuueHT HanosnHexHus [cM. ypaBHeHue (13,5a))

Pa _ Tk
Pk Ty + &Y, T,

'qﬂ=§1 2 —1

Heo6xomumo ofpaTuTh BHEMaHue Ha TO, 9T0 KOS(GQPHIUHEHT 1 ,, COTJNACHO -
JAHHOMY €My ORpPemENEHHIO, RAET OLUEHKY TONBKC COBEPIICHCTBY KOHCTPYK-
MM TasopacnpefefUTeJbHEIX OPraHOB, a4 TAaKMKe BHOYCKHHX H BHINYCKHHIX
TPaKTOB. '

CrefyeT OTMETHTB, YTO H3MEHEHHE YCAOBHH OKpYXKAIIeH CpeAbl OKASH-
BaeT HeNOCpefiCTBEHHOE BJHsAHHe Ha MaccoBulli 3apaln Bozayxa (G, =
= VsN,¥s» KI/LUKA), onpeiendeMsifi ofbeMoM Xoja nopmuﬂ Vs, Koadpdn-

EHEHTOM HATGJHEHHRs T, H MJIOTHOCTHIO Bo3LyXa vy, = RT Cne,uoaaTe.ano

C YMEEbIIEHKeM AaBAeHWs OKpYKawueh cpeist p, U yBeJHUEHHeM TeMIlepa-
TYpu T’y MaccoBuifl 3apsij CHHIKAeTCsd, UTC NPHBOART K MAASHHIO MOLIHOCTH
INBHraTe .

13.2, OCHOBHBIE NMAPAMETPBl HPOLECCA HANMOJHEHHSA

OcHoBHBEIE mapaMeTphl, OKashlBalolllMe BJMAHHME HA HaNoJAHeHHhe

paﬁoqero UKJIHAZPA, 3ABHCAT OT KOMIJIEKCA YCAOBHH KOHCTPYKTHBHOTO H
3KCNAYaTalMOHHOTC XapakKrepa. K uHcay nauGonee BaKHEIX NapaMeTpoB
Mpolecca HaNOMHEHHS OTHOCHTCA JaBJeHHE B KOHIle HANOAHEHUA P,

PacematpuBas nocrynieHue BO3EyXa KaK YCTAHOBHBUIMACH IIpoLecc,
ONpERE/HM [IOTEPIO AABJEHUS NPH BOYCKe Ap,, a CNefoBaTeNbHO, U NABIERHE Py
H3 YDaBHEHHs DepHYJLIH.

B zusenax Ge3 uamnysa Ap, = po— p, Hau [p, = p,— Ap; ¢ Haldy-
BOM Apy, = p, — pg WK p; = pp— Ap,.
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-

IpeneGperast HesHAURTEALHHM H3MEHEHHeM MJIOTHOCTH BOSAYXa HA TMyTH
€TO OT BXOFHOTO NATPyOka hO BXOJAa B WHJHHAD {(po ~ p, = const) u mpu-
HUMAS Haqanhuy}o CKOPOCTb BOBAYXa ¥4 == 0, HakjeM

; §
B _paB L Yo o % _ B g %
P Pag + 2g +§2g = “pag | (18 %z * (13.6)

TAE pg U Py — IJOTHOCTL BO3AYXa COOTBETCTBEHHO IPH HABJCHHH Py

Pay KD/ME;

B — gospursent nepecgera, B = 9,81xr-m/(c? kre);

g — VCKOpeHHe ¢BOGOZHOTC NajeHusi, M/c?;

Uy — CKOPOCTb BO3AYXA B CCUCHMH KJanaHa NpH KaBJICHUH pg, M/C;

& —— KO3(QHIUHEHT CONPOTHBICHNS BIYCKHOR CHCTEMEI M KianaHa,
OTHECeHHLH XK CKOPOCTH BO3LyXa (§ 2,5+-4,0).

Ha ypaerenus (13.7) noayuaum

pa==po——(l + B0}
HIIH
Apa= po— pa = $5 (L +B) 1, (13.7)

T. €, NOTePs JAaBJEHHS NPONOPLUMOHAIbHE 0% H, KPOME TOTO, B 3HAYNTENbHON
CTENEHH 3aBHCHT OT E.

Cpeznioo CKOpOCTh 3apsila ¥V KJAanaHoB (U,),, MOXKHO HafTH U3 c})opmy.ﬂu
Hepaapbmﬂocm IIOTOKA

F, Sn F n
{Vdm=Cn ﬁ =3 -f—" Ry 15 M/c, (13.8)
rHe &y — CpeAHsd CII{OPOCTB NOPILHA;

S 1 F,— XOA ¥ naoiaAb TOPLIHS;
f — MPOXOZHOE CEueHHe KIAmaHOB;
7 — uacToTa BpamerHs, of/MEM.
IToacraBug. Brpaxkerue (13.8) B ypaBHeHHe (13.7), BakfeM, yrto NOTEPK
JaBJeHHs NPH NOCTYNJICHHH 2apsja

. : 2 2 ’
Apa=LE (1 + 98 (£) =~k T (13.9
rae HOCTOHHHQH
b= 3L (1 + B £i.

Tagum o6paszom, HpH IAHHBIX pasMepaX UHMAHHApA H KOd(upMUMEHTE CO-
NPOTHBAEH M § MOTeps NABJAeHHA NPH MOCTYNJAEHHH zapsafa Ap, npaMo fpe-
nopuHoHaibkka n* H 06parHo NPONOPLHOHAJNBHE fi.

Orromenne oflie# Niomafy CEYEHHS NOJHOCTBI0 OTKPHITHIX BIYCKHHX
Kaanawos [f/F, (rle { — KOJNGeCTBO KAANaHOB) H3MERSETCH B CAEAYIOLIRX
npeaesax:

He/Fy
Jnzenu
THXOXOERE (tm= T M/C) . . C . H12—U/8
CEAHEH GLICTPOXOMHOCTH {op ~ T+10 Mfc) . . . . . . .  1/9—1/6
OLICTPOXOARKEE (G > 10 M/m) C e ... 1le—4p5

[Tpumepras oSnacTb M3MEHEHHA 3HAUECHHH Koa(dHLHEHTa 1), B 3aBHCU-
MOCTH OT CKODOCTH 3apsja B KjalaHax v, NoKasaHa Ha puc. 13.4. Cpeanne
3HAUEHHA CKOPOCTH (.}, obnuHO cocraBasinT or 40 o 70 m/c.
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Xapakrtep usMedenusa v, = f (#) aaa BOJ npegcrassen na puc. 13.5.
CHMKEHUE 1), TIPH YBeNHUEHHH A TIPOHCXOAMT B CBA3H € BO3PACTAHHMEM THApa-
BJANUECKHX MOTEPh. ¥ MEHDbIICHHE 1), TPH Nepexofie Ha MANYI0 YACTOTY Bpalle-
U 0OBACHSASTCH HECOOTBETCTBHeM (a3 rasopacnpefeneHus. [1pH npaBdfib-
HOM nopgope ¢az ¢ najeHneM 72 3HAYSHHUA 1), BO3PACTAIOT.

TH

1,0 % 7/;7.1 l ] ) ‘

5’:8 : H .;‘ '

&8 N4 0.8 =

0420 4 60 80 190 120 600 80§ 7000 1200 7400 7660
va,Mfe T, 06/ MuH

Pic. 13,4, OfnacTd nsMededna )y Puc. 13,5, Xapakrep Ha3MeHeHHS

B 33BHCHMOCTH OT CHOPOCTH 3a- Ny = f (#) ¥ CYZOBOro NH3ENd,

pAla B KhanaHe,

YBeauueHue BATPY3KH p, OPH f = const e BuisblBaeT H3MEHEHHS MOTEPH
App, Tak Kax PeryiupOBaHHe HATPY3KH OCYI(ECTRAAETC U3MEeHeHUEM Koau-
YeCTBd TOZABAEMOTO TONJHBA NpHd IOCTOSHHON UHKJIOBOH MOJadye BO3AYXa.

Hns cuuxenns notepd Ap, Bo BIYCKHOH cucreMe Tpedyercs:

— BHIGPATE NO BO3MOXKHOCTH . GO/bLIME MPOXOAHLIE CEYCHHWA ¥ BIYCKHBIX

KJanauoB JAJA HOJYYCHHs YMEepPeHHBX CpeAHHX CKOPOCTell B KAaallaHax;

— HafiTH OnTHMAaJBHEE (asui raszopaciipejeseHus; _

— ofecneyyTb ONTHMAJIbHEE KOHPUIYPAIHIO K PA3MEPHl BIYCKHOTO TPAKTa;

- HCMOOJAL3CBAaThL Hoge0aHHa JaBjAeHHH B TpyConpoBojax AAf YAydle-

HUST 3apAAKH HHJAHHADA. '

9 9)
P b
r
&E )
ER o AT, r Lz
¥ Jamag
& ddnt AT
Puc, 13.6. HHRHEaTOPHBE AHATPAMME HAIOM- =
MeHEA B JH3eNAX: o — Ges HajpyBa;, 6 —c
HaJULYBOM., ¢ Vs 4

Hupukaropuble AuarpaMME! [poLecca HAMOJHEHUd YeTHIPEXTAKTHHIX AH-
sesieit (puc. 13.6), cuaTHe cnaGoll NpyKUHON, HIMOCTPUPYIOT KOJeGaHkA Ja-
BJEHHA B UK/JWHApe NpH rasooOMene; HaHSoJbluee paspeikeHHE B HIIHHJAPE
00LyHO HalaoflaéTci NPHMEPHO Ha CepefliHe Xoja INOPUIHA, T. e, IPH Ma-
KCHMAJIbHOH €ro CKOpOCTH.

Cosnanse NOBBUIGHHOIC DA3PErKEHHS MPH BCACHIBAHMH (2a CHUET COOTBET-
CTBYIOWEN KOHMUTYypanny BOYCKHOH Kyhavnofi wafiel B COUETaHMHU CO CTie-
UHaNBHOH HACTPOHKOA BIYCKHOrO TpakTa) AaeT BO3MOXHOCTBL IMOJIY4HTh Aa-
BJEHHE p,, NpeBhlilaomee p, xa 1,3—1,4 kre/em? (pHe. 13.7), B peayabrare
HCTOJIB30BAHHA OPTaHH3GBAHHOIC CKOPOCTHOTO HANOpPA MOCTYNAILLErO B ABH-
raresth NOTOKA BO3AYX&, TaK HA3bIBAEMOro HHePUUMCHHOTO HAJAYEA.

CoraacHO ONMBITHBLIM AAHEBIM AaBJEHHE B KOHLE TpOUEcca HamnoJHeHHs p,
B UYETHIPEXTAKTHLIX JU3CMAX NMPHHHMACT CISAVIOLLHE 3HAYEHUS:

Pa
Bes wamgyea . . . .. . . . . . (0,85—0,95) p,
C wapaysom . . . . . . . .. . (0,85-095) p,
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B NBYXTAKTHBIX AH3EJRX D, 32BHCHT B OCHOBHOM OT JABJNEHUS Py, CHCTEMH
NPOAYBKH, & TAK¥E CONPOTHBNEHUS B IPOAYBOUHO-BBIMYCKHON CHCTEME.

B npenBapuTeNbHBIX PacueTaX MOKHO MPHHUMATH AAf ABYXTAKTHBIX MOJ
C KOHTYDHOI DPOAYBKCH p, = Bk_;“ﬁ___ (0,02+0,05) xrc/em? (rae p, —
A4BJEHRE B BRIDYCKHOM Koaiektope}) u BOJl ¢ mpAmorouHoil mpomysxok
Pe = (0,85+1,05) p,.

Kos(xpHiuenT 0CTaTOMHEX [230B ¥,, XapaKTepU3YIOLHH KAYeCTBO OUHCTKH
LHIHHADA, OKa3HIBAET 3HaYNTEJbHOE BAHAHAE Ha HANOJHEHHe HUJHHEpA.

IlpunuMasi B ueTHIPEXTAKTHOM Aw3este Ge3 HafAyBa OGbeM OCTATOUHDIX
TasoB V, NpH RaBJCHUM p, U Temnepatype T, paBHbIM 06BEMY RpOCTPAaHCTBa

v .

ckaria V., 1.e. V, =V, = TET’ H NpeAnoJaras, Kpose Toro, 0TCYTCTBHE
NPOAYBKM KaMmepsl CropaHus,
HalkeM, UTO b

L= Ve _ Vs, P> Py ~N

= = \ r
- 8487 848T, *
0 a . \
M. — pr¥r pVs & \ A
S EET, T BB —07, -q_*__ ro——m— = 2
OTKYZA Kosdgxpuuuenr actatou- & 4 o—. e

HBIX Ta30B B YETLIPEXTaKTHHIX

IH3enAX Ge3npoAyBKH Kamepnl 0 Ve Vs ¥
Cropanys -
y, = Mo 1 prTo  pue 137 Crema NPOlecca BeachBaRHA NPH uHep-
L (e— DNy po- T LHOHHOM HalAyBe.
: (13.10)

B caygae mpofiyeki KaMepel cropanuil KOJHYECTBO OCTATOUHBIX TA30B

YMEHbIIHTCA u B popMyay (13.10) creayer BBeCTH ROIPOUIUEHT OUHCTKH L,
[ or Ty 13.10.

=227 8 .10a]

. . l}’r (3—]}11H Po Tr ( )

Koadpuunent y, Tem Menblue, wem Gonbiue & u T, U MEHbLIE p,- C ysean-

UEHHEM &, T. €. ¢ yMeHblleHueM V., KO>DOUIHEHT ¥, CHHXKASTCS; ¢ NOBLILIE-

HAEM p, YBETHYNBaETCH IJIOTHOCTH Ta30B, B CBASH C ueM Yy, BO3PacTaer.

B DpelBapHTENBHBIX pacuerTax MOMKHO NPUHHMATL CREAVIOHE SHAUCHHS
abcoMIIOTHOTO JABAEHHA P, : :

Pre krc}!mﬁ

Hnzean
MarooGopoTHEE . . . . . . ., . 1,02—1,86
BLICOKGOGOPOTHEE . . . . . . . . 1,05-1,i5

Ipu Hanuunu ocoBbIX YCTPORCTE B BLIMYCKHON CHCTEMe, HAIIDPHMEp TaY-
INATENS, YTHAN3ALHOHHOTO MAPOTEHepaTopa U BHIMYCKHOH TYPOHHBI, BEJH-
UHHE p, MOKET BospacTd Zo 1,2—1,5 Kkre/cM?, 9To MOMXKET NPHBECTH K mOTepe
MOILIHOCTH,

C noBBlIeHNeM TeMmepaTypel T, OCTATOUHHIX rasoB YMEHbINACTCH WX NJAOT-
HOCTb, KOJIHYECTBO, a C/eJOBATeNbHO, H ¥,. C Bo3pacTaHkeM Rarpyski U Ya-
CTOTHI BpAIlECHH:A YBEAHUHBAETCA CTENEHb HATpeBa feTanteli B LHIHHApPE, YT
NPHBOJHT K pocty T,.

B npeABapHTe/NbHBIX pacueTax MOKEO DPHHATH

T, ~ 600 + 300 K.

Ouenky suauenns OCTATOUHOIO KO(bHLHEHTa ¥, HPOHM3BOIAT HA OCHOBa-
HHE OTBITHEIX AAHHLIX. B UeThHIpeXTAXTHBIX ABHTaTendX ¢ HaplyBOM Gaaro-
Aapa NepeKpuITHIO KJANaHoB H NPOAYBEE KaMephl Cropadng BO3AYXOM HOBLI-
HWICHHOrQ NaBJAEHNS Y, MOKHO CHHSHTE A0 YMEPEHHHIX 3Hayenuil, CaegyeTr yum-
THBATE, UTC CTENeHb OYHCTKH KaMephl CTOPaHHA BO MHOTOM 23BHCHT OT MECT2
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€€ pacnookeHHs N KOHQHIYpanHu. B ABYXTaKTHHIX ABHTATeNsiX Ha 3Haye-
HHE P, BJAUAET B OCHOBHOM CTCNeHBL COBEpIISHCTBA CHCTEMBI HPOAVEKU U GbI-
CTPOXOAHOCTS. -

OpHeHTHPOBOYHEIE CPEelHHE 3HAYEHHS Y, NPHBENEHLl HIKe.

Yr
HeTHpeXTaKTHHE JH3SAR
63 Hampyea . . . . . e e e T 008008
C HalAyBOM . . . . . e e e 0,06—0,04
JBYXTaKTHHE QHSEIE © HpORyBKOII -
npaMoTouHOR . . . L L L . L L L L 0,15—0,10
KORTYpHOR 0,20-—-0,15

XapakTtep H3aMeHeHHS JAABJACHUA p U TeMOepatypsl T BozAyXa Ha OYTH OT
BNYCKHOTO YeTpoficTBa A0 pecHBepa mepes AH3eNeM ¢ rasorypOHHHBIM Haj-
nyeoM(I'TH) uenecooGpazso apo-
C/GJMTh MO YNPOIICHHOH cXeme

BO3JyxocHabxenua (puc. 13.8).
/ g TlapameTprl Ha Bnycke po H Ty
L H& MOTYTHENOCPeACTBEHHO BJAHATH
Ha 3HauYerHe 1,. Ecan 310 nmono-
KEeHHE NOJHOCTHIO NOATBEPHK T AET-
¢ B OTHOWIEHHH p,, TO, Kak TIo-
Ka3plBAlOT 3KCNEPUMEHTHI, H3Me:
HeHHue T, OKasblBaeT KOCBEHHbLIM
nyTeM HEKOTOpOe BAHAHHE H& M,
c nopLieEdeM T pasHOCTh TEM-
neparyp AT ywMmeHbmIaetcd, 4YTo

MPHBOAHT K BO3PACTAHHIO 1],.
[Ipu oTcyrTcTBUH cClenUasb-
HbIX TpeGoBaHWil B pacyerax pa-
Goyero UMKAA TNPHHHMAIGT HOpP-
MaJbHBIE YCIOBHE OKpyarlled

Ppc. [3.8. ¥npoinennas cxeMa BOyCKHoOTo Tpakta  CDEABL

R I T

npr I'TH,
P Pe = 1,033 krcfem® u 7T, =
! . 1]
— BOYCKHOE YOTPORCTRO; 2 — TYDOOKOMIOpeccop; 3 —
OXN2DYTENE BO3AYXA; § — pecHESD Nepef AHseneM; 5 — . 20 + 273 _— 293 K

TYpGEHA; ¢ — BHIVCKHOH KOJITEKTOp.

B cayuae ycrarobku nepes fguseneMm (HIbTpA, IAYLWMTENs HAK KaKoro-
Au60 ApYroro ycTpoHCTBA NapaMeTpPR BO3AYXa 3a HEM pg = pg + Ap,
To = Ty = AT, rae Apy u AT ,— pasaocTh AaBJEHHH H TeMneparyp BO
BHYCKHBIX YCTPOHCTBAX, 34BHCANIA% OT COBEPIISHCTBA HX KOHCTPYKIIHH,
YAEABHEIX OOBEMOB ¥ HPOXOAHBIX CEUSHMH.

Ha napamerprl sapapa 3a TypGoKOMIpeccopoM

Py= Pyt Apji Ty =T+ AT,

OKa3bIBAeT BJAHAHHE B OCHOBHOM JiaBJieHHe HajAyBa p,. B 3aBucHMOCTH OT
THIIA JU3eJs, €r0 Ha3HA4YeHHs, cTeleHH GOpCHPOBKY H OHICTPOXOIHOCTH 3HA-
YeHHSA p,, JexKar B npedenax ot 1,3 ao 3,5 xre/em?® {419 weTHIpEXTAKTHHIX JH-
seqefi) u or 1,5 Ao 2,7 kre/eM? (nas asyxrakTHex MOJ).

Toprmsertie temnepatypei B TK onpefessercs H3 H3BECTHBIX (GOPMYIL.
Hanpumen,

k—1

E

s b
Te=T, 1+L s

Tag

TAe 1,, = 0,76+0,85 — aguabarsnil K. 1. . TK.
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[TapameTpsl sapﬂﬂa 32 OXJIaOMTe/JIEM HENOCPEACTBEHHO NEpel pecHBepoM
Iuzens

p,=0y+Apy T,=T,—AT

roe App == 0,020, 06 Kre/eM? — noTepr Ha CONPOTHBJCHHH B OXJIAZRTENE.

CHuReHHe TeMIepaTypPH B oxaajutese cocraeaser or 20 ao 60° B omnoft
ceRnnry ¥ Jo 120—150° B ARYX MOCAENOBATENBHO COSAHHEHHBX CEKIHSAR.

Bo3ayx npH mocTynaeHHH B UMJARHAD NOZOrpeBaeTcsd Ha Benwunny AT,
2ABHCALIYI0 OT HATPY3KH, UYaCTOTH BPAILEHHA ¥ VCACBHN OXJamISHUA HH-
augipa. C ypennuuenueM Harpysxu A7, pacTeT, TAK KaK IOBBIAETCA TeM-
nepaTypa CTRHOK; C POCTOM OCHOBHHIX pasmepoB AT, yMeHbIlzercd, TaK KAk
CHUIKASTCH OTHOCHTE/IbHAS NOBEPXHOCTh OXJAXKIEHHA IUJIUHAPA; C YBeJHue-
HHeM WaCTOTHI BPAllieHHsA /i TeMMepaTypa CTEHOK MOMKeT AHG0 BO3PacTH BCAeS-
CTBHE VBeJHUEHHUA UepefOBAHHUA NUKJIOB, AUO0 CHU3HTBCH H3-34 COKpalleHus
BPEMEHH COTNPUKOCHOBEHUA 3apsafia ¢o creHkaMmu. Crenenp mnoaorpea AT,
32BUCHT TAK®XKe OT KOHCTPVKTUBEBIX OCOOEHHOCTEH NH3eas.

Ilo oneTHEM JanubiM AT, H3MeHseTcd B ClEfYOMIHX Ipelefax:

& oxa?t

AT, *C

HeTHpexTaKTHEE
fe3 Hagayea . . . . - . . . . 10—20
C HALLYBOM, . . . . . . . . . 5—15
JEyXTaKTHEe fe3 Haigysa . . . . . 5—15

Bondee nuskue sHauerHs AT, oObACHAIOTCS MeHbUICH PA3HOCTBIO TeMIe-
paTyp MeXAY CTEHKAMU UWJIMHAPA H BO3AYXa NPH MOBEUIEHHOH TeMIeparype
pafoyero UHKJI4.

TakuM 06pasoM, OKOHYATE/bHOE BbIDAKEHUE AAs TeMmmepatyph 7%, BXo-
pawmelt 8 popmyay (13.5), npuMer BHE

Tk = Tk — (AT k)oxa + ATq, (13.11}
rae Thp — TeMueparypa 3a TYPOOKOMIIPECCOpPoM.
13.3. ®A3bl FA3OPACHPENENEHUA

IpaBunpabifl BLIGCp (a3 rasopacnpedeseHua OKasHBaeT 3HAYH-

TenbHOE BJHSHHE Ha LedHA pAld nokasatenefl paGoThl ABUTaTefeil: KayecTBo
OUMCTKH U HAMOJHEeHHs UMIuBApa, padoTy, 3aTpayuBaeMmylr Ha rasoofMeH,
TEMNEPATYPHHH YPOBEHb IOPAYHX AeTasiel, YCAOBHA paboTH BEIYCKHOH TYD-
fuHbl H KOMIpeccopa, hOeKTHBHOCTS HCIIOAB30BARNS BHITYCKHBIX Ta30B H JIp.
Kax usBecTHO, AJ8 TOJYUEHHS ONTHMAJBHEIX VCJAOBHR rasoofmeHa nese-
coo6pa3Ho OCYINECTBAAT, HAUAA0 OTKPHITHR H KOHEI 3aKphiTHA rasopacmpe-
AeAATENBERIX OPranoB ¢ HEKOTOPBIM HpEeABAPEHUEM OTKPHITHA M 3anasfiblBa-

. HHeM 38KpPBITHA, ABJANIIHMECA ONTHMAALHBIMHE AAA A&HHOTO THUA ABHTATeAR

U ycaoBRfi ero paGoThL.

Illpeppapesnue OTEPHTHS BHIOYCKHOTC OopTaHa
(knamasa WM OKHA) 80 H. M. T, cnocoberByet sdeKTHEEON OuMCTKE IUAHHADA
OT NPOAYKTOB CropaHlia, ACCTHXEHHIO HAHOONbUINX NPOXOAHBIX CeUeRHA MPH
ROJOEHHH NOPUIHA Y H. M. T., CHH:KEHHIO JHHAMHUECKHX HAIPYSOK Ha Kaa-
naH B HauaJbHOH CTajHU €T0 OTKPEITHSA, YMEHbIIEHHIO 3aTpaThkl SHEPTHH HA
BRITAIKHBAHUE TPOAYKTOB CTOPAHUs H JAp.

3JanasgpiBaHMeM 3aKpPHITHS BHINYCKHOIO OpraHa (32 B. M. T.) ofecieud-
RAeTCA: AOTOJHATEIbHGE YRANEHHE YACTH OCTATOUHHIX Tas0B 3a B. M. T. 3a
CHeT JHEKTHDYIOWEro AeHCTBHA TIOTOKAa BEUIYCKHBIX Ta30B; NOCTATOYHOE
BEpEMdA — CedeHHe IJd YAaJeHHs Ta30B B KOHUE NPoHecca BLHITaJAKHBAHHA 11pO-
JAVKTOB CTOpaHHA; HACTpOiiKa XapaKrepa KMIVJ/bCOB B T'a30BHIYCKHOR ¢H-
cTeMe H Ap. '
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IMpensapenye OTKPHITHA BOYCKHOrO KJanaHa (10 B. M. T.) CO3AA€T YCJAOBHSA
AJs TIOAYUEHAA HauGOabIIHX TPOXORHBIX CeYEHHH B KJaNaHAX K MOMEHTY Ha-
Hajla HANOJHEHHA (Y B. M. T.) H OCYUIECTBJACHHA NPOAYBKH KaMepel cropaHis
{KC) sa cuer nepekpbiTHA KJAanaHoB.

3anasjsiBaHKe 3aKPHTHS BIYCKHOTO KnamaHa (3a H. M. T.) ZaeT BO3MOX-
HOCTDb TIPOAJINTh MPOLECC HATIONHEHHS 38 H. M. T., HCNO/AB30BATh Fa3olHHAMH-
MeCKHH HANop Bo3AyXa ANA RO3apslKH U OCYUWECTBETb npoAyeky KC.

YBeJINUSHHEM CTeNeHd

fcfn,.r Fvin 8o GRICTPOXONHOCTH  ABHTaTeqel
i | BpeMsi  JeficTBHA  KJjamaHa
YMEHBINAETCH; B CBA3H € HTHM

| HauaJ o NpefiBapeHus H 3anas-

5’; . T ' AT Py ‘¢° JBIBAHHS BIYCKA M BBITYCKA
LA S S P S 4 cAeflyeT COOTBETCTBEHHO YRe-
. JAHYRTE.
Puc, |3.9. TlepexkpmitHe BOYCKHEIX M BEITYCKHHX "
PeRP manaugs. y Y Sogpmei yacty gBHTATE-
I — ¢ROGORHBIA BHNYCK; J — MPURYAHTeAbHMA BHIDYCK; JIEH (OCO@EHHO c HaMYBOM) B
3 — TIpOZyBKa: 4 - HaoJHeHHe. pe3yJbTaTe 3aNa3ibiBaHHA 3a-

KPBITHA BHITYCKHBIX KJA4laHOB
H NpeIBapPeHUS OTKPLITHA BOYCKHBIX npoucxogm NEPeKpPHITHE KAANAHOB,
T. €. ONHOBPEMEHHOe OTKPBITHE BIYCKHOrO H BBIMYCKHOTO KJANaHOB TIPH
HOMOMKEHHH TOPImHA OKojo B. M. T. {pHe. 13.9). Dro cnocoGerByer Godee
coBepweHHoH ouncrke KC, Hutencudmkanuy nponyskn KC M 3anoaseHHIo ee
BO3EYXOM MNOBHIUIEHHOTO HaBnepus (B HHzenax ¢ I'TH), a takke cnumenuo

o
b
=

/"l
| | h
a Ty g ny w00 muH
Puc. 13.10. Bausgwne ycra- Prec, 13.11. Bausane ¢$asz razopacnpefenenns
HOBKM (as BMNYcKa Ha Ty. H3a Ty RPH NepeMeHHOE YacToTe BpalleHHs.

TeMnepaTyprl TopsuHX zeraneil KC. 3HayeHHd yraa nepekpmitus KJaNaHOB
IpHBEeleHE HHXKE. '

Phep
Juzemn
682 HAMAYBE .+ . « « + +a @« 4 . . 2070
C HAMAYBOM . . . . . . . .. .. . 80—150

YBeHUEHHE @y, CBEPX 150° NpHBOLHT K mOTEpE MOUIHOCTH.

Dasn raaopacnpe,neneﬁuﬂ 3aBHCAT OT THIla ABHraTens, ocoOeHHocTell ero
KOHCTPYKIMH, CTeneHH OLICTPOXOBRHOCTH W APYIHX q:aaxropos Onrumanbyble
$a3pl razopacnpene/]eHnsa YCTaHaB/AHBAIOT JKCOCPUMEHTAILHLIM ITYTEM.

BauAnue HEmpaBHNBHOH YCTAaHOBKH (a3 rasopacnpefie/lenHs, HanpHMep
ARfsL NIpOLECca BHIMYCKA .Ta30B, CXEMATHYECKH Mokazano Ha puce. [3.10. Tlpu
CIHINKOM PAHHEM OTKDHITHH Kjaanasa (TouKa Z) yMeHblLIgeTcs TLIOulaib HHAK-
Karopuoil AuarpaMMe, a CJeoBaTeqbHo, H MOIHOCTL Ausens. K nortepu muao-
Biali NIPHBOXMT H C/JHIIKOM NO3JHEe OTKPHITHE KJjafmaHa (Ttouka I). Tpasune-
Hasl yCTaHOBKA MOMEHTA NpeABapeHun BHUIYCKa (Touka J3) ofecrnedHBaeT HaH-
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MEHBIIHE [OTEPH MOJe3HOH uacTH AHArpaMmbl {CNJOIIHas KpPHBad BAPaBO OT
TOUKH §).

B cvaosmx BOJX, paboranmux HpH NePEMEHHOl YacTOTe BPALIEHUs, pas-
HEIM 3HAuYEHHAM 7 COOTBETCTBYIOT pasiHUHBE ONTHMAJLHER (asel pacnpene-
nedus (puc. 13.11): kpupag / Ang BLICORMX #; KpHBag 2 — AJIA HUSKUX 7.
B »TOM cnyuae KeJaTebHO MCXOXHTH H3 ONTHMAaJbEEIX (a3 pACIpeReieHHd,
ofecneydBalomMUX HauGonee BHICOKHE 1), H& OCHOBHHIX, HaH(oiee YacTHiX H
JUTHTENBHEX PEXHMAX paldoTHL.

B rtafnauie nmpHBeNeHbl jJaHHBE N0 (azam TasopachpelesieHHsd YeThpeX-
TakTHHX cyaoeeix JIBC.

Tabauga
dazm rasopacnpelefelis HeTHPEXTAKTHMX cyloenx ABC
Brnyek ¢, ° I, K, B Bunyex @, ® n. k. B.
. ¥ron
MePeKpHTRER
Apnrarens ) BarpeITHE AaKpHTHE KnanaHos
OTEDHTHE noene OTKPWTES HOCHe s -
a0 B. M. T. 4. W, T, oo Ho M. T, B. M., T. nep*
Bes naanyea 15—20 20—50 20—50 15—25 30—40
C HapayBoOM 80—50 40—50 - 40—50 50—60 100—140

13.4, TIPOILECC CXATHA

[Tpouece cikatis Bo3gyXa B HUJAHHAPE OCYWECTB/SETCH HOCAe
32KPLLTUA BCEX TasOpacnpeAe/UTeIbHbIX OPraHoB NpH ABUKEHUH NOPLINA OT
H. M. T. 20 B. M. T,

OCHOBHOE HA3HAYEHHE TIPOLIECCA CIKATH] — TIOBBIUEHHE AABJACHHA U TeM-
nepatypel 3apafa AAs obecneueHHs HAJIEKHOTO CaMOBOCIIAMEHeHHS BIIPhI-
CKHBAEMOTC TORANBA (1 3(PeKTHBHOrO €ro CropanHa) Ha BCeX peikHMaX paboTH
OR3ENs.

CikaTHe NPEACTaBASeT Co60H CA0XKHEIM npouece, 3aBHCALIEH OT paza cpaK~
TOPOB: TeTNJOoCMEHa MEXKAY BO3AYXOM H CTEHKaMH LHJIHMHIPA, HePeMEHHOTO No
BeIMUKHE H 3HAKY: YMEHbIIeHHA NIOBEPXHOCTH OXAaXKACHHA LHIHEADA IO MEpe
NpuGAYKERHS MOPWIHS K B. M. T.; HCTAPeHUsA YACTH TONJIHBA, BIPHICHYTOrG
JO B. M. T.; YTEUKH vacTH Bo3IYXa 4Yepe3 HEIJOTEOCTH ITOPLIHEBHX ROJEN
(Y M3HOLIEHHOTC ABUIaTeNf).

Brauane cxkatha (¢asa 1) temneparypa cMeCH BOoslyXa M OCTATOUHHIX Fa-
308 T, HUXKe TeMNeparyphl HATPETHIX NETA/ICH LHJIHHApA; NOSTOMY Ea 3TOM
YUACTKE NPOHCXOAHT Hepejaua TeIIOTH OT ¢TeHOK UUAHEApA paboueli cmecH,
T. €. €e Halrpes.

IleficTBuTenbHO, XaK 3T0 BHAHO H3 pHc. 13.12, 4, nokasaTenpb NOAHTPOIH
CKATHA /1, HA 3TOM yuacTke GoJiblle NMoxasatesis andadars k,. Ilo mepe cxka-
THSA 3apdaia H [OBLIIEHHS €ro TeMNepaTyphl KOJTHYECTBO NepeaBaeMoll 3apsany
TENJIOTH OT CTEHOK CHEMKEeTCA H HaCTYIIaeT MOMEHT (TOYKa M), KOrja TeMre-
paTypa sapsifia CTAaHOBHTCA PaBHON CpeABefl TemmepaType CTEHOK, T. €. TNpo-
ACXOAHT MTHOBeHHLiI ajuabatnueckuii npouece (2, = &,).

Tlpu aanbueiimeM cxkaTHH (pasa I1) TemnepaTypa 3apaga CTaHOBHTCS BEILLIE
cpemHeil TEMIEPATYPH CTEHOK, B CBA3H C YeM HAUHHACTCHA OTBOJ TEIIOTHL OT
3apafa K CTeHKAM (H3MeHeHHE HanpaBJeHHsa TeNAoBOrO NOTOKA) H NOKazaTeds
TOJAHTPONbl CIKATHS CTAHOBHTCA MEHbINEe [oKasarefs aimabathl {11, < ky).
Bennupna 7, UpH 5TOM N0 Mepe NPHOIHKEHNA TOPIIEA K B, M. T, HCPepPLIBHD
yMeHbIlaeTcd. B pesynbrare LaBleHNe KOHLA CKATHA p,. (Touka ¢) HeficTsu-
TEJBHOTO MpOLEecca OKashlBaeTCs HUXKe JaBlenus pe {Touxa ¢') aguadarnue-
CKOTO CAXKATHA.

139



XapaxTep HeHCTBHTCNBHOTO TPOTEKAHUA . NPOUECCA TensoobMeHa MpH
CKATHY OKA3aH TaKxke Ha SHTPONMAHOA Anarpamme (puc. 13.12, 8).

Vi3 H35OMEHROro clIefyer, uTo ALHCTBHTENbELINL HpOUece CKATHA, OCYie-
CTBJASEMBbIA B AM3EJAX, SB/AETCA TOJUTPOMHUECKHM C HOKA3ATENEM #,, TEpe-
MEHHBEIM Ha BCeM MPOTANKECHHM XoZa MOPIUHA. 10 OREITHEM A2HHBIM, NMOKAa3a- -
Te/b MOJHTPOIEL f, B CYNOBLIX IH3EAAX H3MEHAeTcA 3a paGoynii UMKA oT 1,5
(v u.M. 1) 2o 1,1 (y B. M. 7.).

B pacuerax pafouero uMKJa NPHHHMAIOT AAS VIPOIIEHUA, 4To ACHCTBH-
TeJIBRBIH [IPOLECC CIKATHA NPONCXOJMT MO MOJUTPOHE C YCJIOBHHIM CPeAHHM
HOCTOAHHBIM HOKasaTejeM /1, = const, BeJIHYHHA KOTOPOrQ OGeCIeyHBAeT
TIOMYYCHHKE TaKOH 3Ke pafoThi HA JHHUH CHATHA, KAK H (P IEPEMEHHOM HCTHH-
HOM MOoKasaTesle A, = Var.

97,

a)p

g v 0 | 5

Pue, 13.12. JrarpaMmu npouscca cropanus B woopau#artax pV {(a) u ST (6).

Cpenduil oxasarenb NOJUTPONbE CKATHA Ay H3MEHACTCHA NMpUMEPHO oT 1,34
Ao 1,42, 4TO YKAa3biBaeT HA HE3HAUHTENBHYIO OTEAuY TelJoTHl CTEHKAM B fle-
PHOZ CKATHA. '

HauGonpinee BausnHEe HA BEJHUHHY CPEAHEro NOKAs3artessd 71; OKA3HIBAIT
napamerprl #, D, S, p., € ¥ YCAOBHA ORIAMJCHMA IUIHHApA.

C yBeauyeHHeM YacTOTH BpalleHHA A JBUTaTefs CPeNHHI MOKAa3aTefb fo-
JHTPONBL A; PACTET, TAK KAaK YMEHBLIAETCR WPOAOIKHTEAbHOCTH TEIi000-
veHa, Co cHHXKeHMeM n NpodcXofHT ofpaTHOe ABNEHHE: 1, Najaer, T. e. Npo-
flece cKATHS MPUOAHKAETCA K B30TepMuUecKoMy (n, — 1,1). D10 obcroaTenn-
CTBO HEOOGXOMUMO YUHTHBATE 0COBEHHO IS CYKOBHX AM3eNed, SKCIAYaTalHOH-
Hple YCJOBHA KOTOpHX TpeGyior §e3oTKazHod paGoThl Ha MNOHHXKEHHHX fi,
2 TaKXKe NPH MaHEBPHPOBAHHH (NYCK W peBepc).

C yMeHbHIeHUEM OCHOBHBIX pasmepos (D H 5) paouero nuauHApa CpelHul
TIOK&3aTe/ Ik NOJAKTPOMNLL 72, CHEXAETCS B CBA3H C T€M, YTO OTHOCHTEJbHAA N0-
BePXHOCTb OXAamAenua Fo.,/V (npuxoxawasnca na | M3 ofpena V UHJAHHAPA)

F
H3MeHAeTCs oOpaTHO MpONOPUHOHAAbHO D HMIHHIApa ( v :%). DtHM

oBCTOATENBCTBOM OOBACHAIOTCA, HANPHMEP, TPYAHOCTH, BOZHHKAWIME OPH
3ayCcKe MAOJIHTPAKHRK CYAOBHIX AH3e/eh.

C yBenHueHHEM HArpyskH p, CpelHsf TEMIEPaTypa CTEHOK TOBHIIAETCS
#, CJICAOBATCABHO, K 3apaly .2a ﬂethif‘I nepHoi npoueccd CKaTHda NOABOAHTCA
Soabllle TennoTH. Bo BTOpo# MepHOA cKaTHA TENA00TAAYa B CTEHKH COKpd-
MARETCA; B Pe3yJABTare #, 34 BeCb LUK/ HECKOJNLKO MOBBIIACTIA.

3HauuTeNRHOE BAUAHUE HA CHUIKEHHE 10Ka3aTeds /1, OKasHBAKT KOHCTPYK-
THBHBIE MEPONPHATHA, HANpHMEP OOBHIIMICHHS CKOPOCTH EHPKYJALHH 0X.Jja-
XKIaomel uHAMHADP BOALI, BBEAEHHE OXJAX[ICHHS MOPLIHS U Ap.
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3HayeHH A CPpeAHEFD NOKAazaTteas HOJIHTPOHH.C}KaTHH 7ty DpelCcTaB/EeHbl
HHIKe.
n

MOO # COI ¢ oxhakAaeMbMH NOPIIEAMH . . . . . . . 1,34—1,37
BOJ ¢ mpeoxnamizeMmbiMu IOpWHAMA . . . . . . . . . . 1,38—1,42

Hauboabumuit n, (no 1,8) Habatofaerca v Ausened, HMEOIIHX, HanpUMep,
CTa/bHEIC HAKAAAKH HA HNOPIIHAX MM KaKHe-NHOO APYrHe LETanH, aKKyMmy-
JAUPYIOIIHE TETLIOTY.

3HayeHye cpeflHETO NOKA3ATeNid CHKATHA i, MOMKHO NMOJAYUHTH H3 WHAMKA-
TOpHOH AHarpamMsl, CHATOH HemocpeACTBEHHO C XBHratend,

Igpc—lgpa
lgVe—1g Ve’

a NPOMEXYTOUHBE {MUCTHHHEIE} 3HAYEHUA #, AAA OTAEILHLIX YUYACTKOB JHHHK
exKatha (V,; V,) H3 BhIpameHHsH

__lgps—1lgp,
J\‘?""“lg‘y’l——lglf“,'

Crenenb cxatus, [108 HomuHabHOLL (ceoMempuueckoll) CMenerpI0 cocamun e
NOAPasyMeBAIOT OTHOIlEHKE TOJNHOTO o6peMa HHAMaLpa V, (B MOMEHT HaXo-
XAeHHS TOPWESA B H. M. T.) K 06BEMY DPOCTPaHCTBA CKATHA ¥V,

n1=

OTKYAa O6BEM NPOCTPAHCTBA CMATHA V. =

HEIM XoZoM mopmmus, Ve = V, (e — 1),
Ecau Buipasute V, B npouentax or Vg (V —Vs %), TO MOAYYHM

CREAYIOLIHE SHAUCHHUS OOBEMA MPOCTPAHCTBA CIKATHA Vc B 32BUCHMOCTH OT £:

Crenenp cKatHE ¢ . . . 1l 12 13 14 15 16 17 i8
Oftem Vo8 o ot Vg . . 10,0 9,1 833 769 7,14 666 6,25 5,88

—T o6neM, ORHCBIBAEMBIN DOJ-

100

JleiicTBHTENbHBIA TPOLECC CRATHA B IHJIMHAPE KAK ABYXTAKTHOFO, TaK. H
YeTHPeXTAKTHOrO ZM3e]elt HAUHHAEeTCA, ORHAKO, TOJbKO IOCAE 3aKpPHITHA
BCEX Fas0pacnpeleHTe bHbiX OPTaR0B (KOTOPble 3aKpPhIBAIOTCA FOCHEIHHMH).
TNostomy. 1100 dedcmsuneavtold cmenekpro cocamus & TIOIPasyMeBaT

=Ve | Ve—bsV9 Ve _ Vs(I—ts) | (13.12)

Ve 7 Ve - Ve
rae g ~— A0AA paboyerc odbeMa HMMAHHADPA, COOTBETCTBYIOMAS MOMEHTY 3a-
KPBITHA [as0paclpeaekTebHEIX OPTaHoB.
Mex1y HOMHHANLHOA & H JCHCTBUTE/BHON & CTEMEHAMN CXKATHS HMeeTcs
coelymas CBA3b:

€

s_=:°'1—5—$§; g =& (l—1g) - s, (13.13)

. Tlpu pacuere padouero LHKJAa YETEIPEXTAKTHOTO AHae s Ge3 HaalyBa o0BIUHO
M0/ib3YKOTCA HOMHHAIRHON CTENeHbI0 CIKATHA &, NIpeHebperas 3anasfhiBaHHeM
3&KPHITHA BOYCKHOTO KJIanaHa BCJAEACTBHE MaJOTO €70 BAHSIHHA HA H3MEHEHUE
JABJEHHS B HUJHHADE, 4 Y NBYX- K YETBIPeXTAKTHBIX ABHraTeNed ¢ HagdyBOM
{n oTHocHTeNBHO (OABIUHM AEPeKpPRITHEM K/ANaHOB) — HeHCTBHTCABHON CTe-
neuslo carua &, Hanpumep, nis ABYXTAKTHHIX AM3edefl ¢. KORTYPHOH HAM
netaesoft ApORYBKOH cTenenb caxaTHst omnpefensioT o ofpemy V, B MoMent
3aKPBITHA BBITYCKHBIX OKOH

. Ve + (1 —g) V, Ve—V 4
8] = CI(VCuB)S’F'H\elPB= SVS B __T]_;___
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Hpﬂ 1‘[pHMO’I‘O'-IHO-KJ{&I‘I&HHOPLrlpo,a,yBKe g’ MOMKHO QUPEALNIATE. 10 MOMEHTY 34-
KPHTHH BBINYCKHOI'O KJAlaHa 3’_ HITH HPOKYBU"IHIJIX OXOH 81-’;:

, V. — V , V 1—

&) = c+(1 IPB} S; &y = c—l‘( ‘IJ!'()VS- (}3.14}

. Vc VC

OHHTHH;:‘: JAHHBIE NOKA3bIBEKWOT, UYTO HA YUACTEE OT SAKPHTHA NPOAYBOYHBIX
OKOH X0 SaKpBITHH BbUIYCKHBIX KJIAINI4AHOB (ﬂp}i SHAYHTEJBHOM CABHTEC q]a3}'
Haﬁﬂm}laeTCﬂ HEKOTOPOE NOAXKATHE 3apAia. B aToM CAyYae MECTHEA CTENEHb
CHKaTHd Ha 3TOM Y4aCTKE ’

sd::_é;'
B pacueTax paﬁoqero LIHEJM2 ABYXTAKTHBIX Auzeqeill MOXKHO NpHHHMATE
CHENAYIIHHE OPHERTHPCBOUHBIE 3HAUEHHA DOTEPAHHOTO XOJA NOPIIHA 11)51

Vs %

CreTeMa TpOAYBKH
KOHTYPHAS . . . . .+ v 2 o o v 1625
neraesBag . . . ... . e e e 18—22
Ny AMOTOYHO- KAanagHag . . . . . . . 8—13
npAMOTOUHO-leAeBaN . . . . . . .,  12—20

IIpoBepky nefcTBHTENbHOIC 06bEMA DPOCTPAHCTBA C3KaTHA V NpOH3BOAAT
NOCPEACTBOM 34aJHBKH KaMephl CHRATHS MACioM (OpH YCT4HOBKE MNOPILRR
B B. M. T.).

OTrNOHEHES OT 3a85aHHOTO of6BeMa V. KOMAGHCHPYIOTCA KONPECCHOHHLIMA
NpoXnaakaMH (B HHXKHeH ToJIOBKe IlaTyHa), HO3BOJSIOIAME pPeryjHpoBaTh
BBICOTY KaMmepnl CiaTHsl.

Hyxuwi o6bem V., B BOIL cnepver ofecneunts cooTBETCTBy}omeH TOUHO-
CTHIO HMSTOTOBJEHHSA LeTakeli OCTOBa U ABUIKEHHA.

[Mapametput B KOHOE npouecca cKaTHd. B COOTBETCTBHH ¢  mpu-
HATHIM B pacuerax NMOJHTPOIHBIM NPOHECCOM CKATHA € NOCTOSHHBIM: CPEARHM
MoKasateaeM NOJHTPONEL 7y = const HaBienle B KORIE Npollecca CIKATHA P,
ONpefeNANT H3 VDaBHEHHA NONHTPOMNE]

P avgl = Pcvrch;
OTKYAa
Do == 8™ UAU pcz—-paa-;g-. (13.15)
a

Temmepatypy B KoHIIE npolecca cxathsa T, HaXONAT H3 BEIPAXKEHHS
—1 -1
chgt = Tavrazl »
OTKYHa

T
To=T.em unn T,=Les
Pa®
CrepoBaTesibHO, KUHEUYHbIe DapaMmeTph Npolecca ¢xaraa p, U T, Bospa-
CTAIOT C TIOBHILEHHEM P, (HaH 1), € H n;.
3navennsa p, v T, H3MEHAIOTCA B CASAYIOMNX npe}:(e:fax

iln_se.m Pes Krefomd Tc, K
Bez pagaysa . . . .. . ... .. 35--50 200—900
C HATAYBOM « 4 4 = s « = 4« o » . 50—100 900—1100 -

Bruanne paBrenus HajayBa p, M £ Ha KOHEYHHIE NApaMETPHl NpoLecca
CXKAaTHa p. H &, NoKazaHo Ha pHc. 13.13, a, 6. A
Tpu orcyTCTBHH OTBITHBIX AAHHBIX A4 OLEHKH MOKA3ATeNd TOAHTPOINEL
CXATHA 7; MOKHO HCXOIHTb K3 CPeAHero Ioxkasatens apnadarthi-mpouecca
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cxKatua kq, onpereasemoro no npepioxkennofl E. K. Masunrom dopmyne, ne-
Xojsiedt B3 OGanaHCa TERJOTH MpPH CKATHH,

1,986

h—1=
t ay_+b.T,(1+ eh1)’

(13.16)

TAe @y, M b, — KO3QhULMEHTE CDelHeH, MONLHON TemI0eMKOCTH paboue fi
CMECH BO3AYXA ¢ OCTATOUYHBIMH ra3zami.

INokasarenr k; MOMKHO OIpPEREJHTb METOAOM HOCHENOBATENBHHIX NpHOIN-

JeHRf-uau uarpaduka Hapwuc. 13.14.

Pagora cmarua. AGcoaioTHan pa-

4
p,‘:yxrc/cmz
f0Ta Ha JUHHK cKaTHA (), KKaN/KT,

£
g — ]
Ql — ALQC == AVspl == A ——-S— Vﬂpl‘ i) ,
(15.17) fgg
The p; — CpeilHee NABJEHHe 3a Npo- 50— 5)
mece cKartua (puc. 13.15). g £, 0
INogerapus V.= %%@E, 120 fggg £ 4 ;
2 e {
HaHmeM 190 00 Lt ¥
s—I L(1-4y)T 80! _ ; o=
o=t sy T
Ecau BeecTn B cpopmy.ny(lS 18) K03(- 43[%// I s00pA
DULMEHT HANOJHEHUs 7,, TO NOJAYYHM P A A “wg_'g_}_“i‘_l““;, o
BhipaMeHHe NJIA abCOMOTHOH paGoThl Dy, #rofom? D, krefor?
CHATHA
LT, (13.18a) Phe. 13.13. BausHue pp M € Ha JaBheHHe

Q== 1,986 T P KKaJI/KT, . De H TEMIEDATYDY 7.

TAE P, MOMKHO ONpeAeauTb IAAHHMETPHPOBAHHEM ILIOMANH, 3aKMOYEHHOMN
MEXKAY KPHBOH DOJMHTPONB CIKATHA H OCBI0 aleiHcc. )

Brifop cTeneHn cmatnd. Y CYLOBHIX JM3eneil & 3&BHCHT OT THIa
JBUTaTeNsi, ero OLICTPOXOIHOCTH, CHoOcofa cMececdpa3oBAEHA, OTCYTCTBUA
{Unu HAAWUMA) HAZRYBA, KOHCTPYKTHBHBIX OCOOEHHoCTel, YC/OBHH sKcmaya-
TauuH ¥ Ap. 3nauenus & AAd JU3eNeH ¢ Hepa3NeeHHBIME KaMePaMul CropaHus
fIpHBeJeHb! HHKeE,

s MfC g
Huzenn
MafIoOBOPOTHHE . . + v + v .+ + . & 4,5—7 11—13
CPEAHEOBOPOTHEIE . . . . . . . . . 6—9 13—14
BEICOKOOGOPOTHBIE . . . . . . Ca 8§—12 i5—16

B BO/ ¢ pasgeneHHbIMH KaMepaMHK cropasus & = 16--18.

: Huzkuuii npegen e BLHIGHPAIOT U3 YCI0BHA HAACKHOCTH CaMOBOCIIGMEHEHH
TOomNHBA, uro gocruraercs npu (7). > T, + AT = 550 - (150+250) =
= 700800 K, rae T, == 550 K — cpennsas TeMmnepaTypa BOCIJIAMEHEHHS;
AT — nonosHuTebRAs PAasHOCTh TEMNEPATYP, YBEMHYHBAIOLLAA HANAECKHOCTE
OCYLIECTBJIEHHA CaMOBOCILIAMEHEHHA.

Mpu nycke auzens (XONOMHOFO) YMEHbINAETCA TEMOEPATYPA.CTEHOK, CHH-
xaetest r1, g0 1,25—1,20 0 yBeIHUKBaeTCA NMPONYCK asoB Uepe3 NOPLIHEBHR
xoabua. IlosToMy KoneuHBle DApaMeTpel NPOLECCA CKATHR NPH NYCKe (p ),
# (T ), uMeloT GoJjiee HU3KHE 3HAYEHHSA, 4EM HA HOMHHAJLHOM pexume. Ilo
OTBITHEIM JaHHBM, MYCK XOJOLHOTO JH3eNR OfecileunBaeTcad NpH Oy == 1,0+
+1,5 /e

Ipu wapayse naBiexvie g, pacTeT INPHEMEPHO NPONOPHHORANBHO P, MO~
3TOMY JKeJaTeJbHO N0 BO3MOXKHOCTH CHHXath €. ONHaKo NpM NMycKe muzenei
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¢ wagayeoM TK He ofecneunBaeT MOBLINEHHOTO RABMeHHA (H3-2a HHZKHUX
Roye) s BCXONIA U3 3TOTO, HE PEKOMEHJYeTCs BLSUpaTh & mume 11—12.
[loBrInieRne CTENeHH CIKATHA OKashIBAeT CYINECTBEHHOE BJIHSHHE HA POCT
TEPMHYECKOTO K. . 4. Toabko 1o & == 13-+14, Tlostomy Gonee BHICOKHE 3Ha-
qenud e (npuMepHO 16—18) MpHMEHSIOT s NpeAKaMepHEIX H BHXpeKaMep-
HHIX Ju3eJieH TNpH BHCOKOH 4acToTe BpPalleHMA (Y MANOJAUTPaxKHEIX ABHIa-
Tened), A obJerveRHs NYCKa M HANEXKHOH paboTel Npu Manaoik n B Ap.
YBesdueHne ¢ cBrillle 18—20 NPHBOAKUT K BRHICOKHM P, CHHKEHHIO MEXaHH-
YeCKOro K. I. . ¥ YTAMKENEHUI0 KOHCTPYKUHU. TlogoOHEIE SBJICHHUS He Ha-

k’ T
1374 ' —_— P

1370 \\\ !
1366 ANNNY
1362 \QQV‘ | |

NN ,
1358 J
1,354 \ki\. ""\a{?_ 1 7 % i { -
1350} i \\,>\> M i * i

/
De

b1
8 P

1 P Vg
300 360 380 420 480 Ty K :

Pue. 13.14. T'padux 2, = [ (g, Ta). Puc. 13.16. OnpeneneEne cpepHerc Aapje- -
o HRA BO BPEMA NpoOleccd cxaThd,

OM0LA10TCA B HEKOTOPHIX THIAX MaJONHTPaXkHbIX BCHOMOTATE/bHBIX AH3e]el
(ranpumep, JlaHoBa) ¢ pasfeieHHBIMH KaMEpaMH CTOpPaHHUs, UMEIOWHX He-
Gonbly 106aBOUHYIO KaMepy, OTKAKNYACMYIO TIPH NYCKe ANA NOJNYUSHHSA & =«
= 22 + 25 M BKIWYaeMYI® TINpd TEpexole HAa HOPMadbHYI0 paboTy
(& =~ 16 +18). : '
Heo6Gxonnmo OTMETHTB, UTO B CBSSH ¢ MOBBIILEHHEM P, NPH NiepeXofe Ha
BEICOKHE CTENeHH HafAYBa Oulad CAeNaHh! NONLITKH OCYIIECTBUTH NHKJA C Te-
PEMEHHOH CTeleHbl0 C3KATHA (0T 12 20 8) ANf CHHIMKEHHUA P, H& HOMHHAIbHOH
parpyske. OZHaKO NpeAJolKeHHBle KOHCTPYKUMH He NOJIYUHJH pacnpocTpa-
HEeHHA BCJEJICTBHE CHUMeHUST s(dbeKTHBHOTO K. II. J. IpH NONHOA Harpyske
(¢ = 8), a TaKKe H3-3a YCJOKHEHMS KOHCTPYKIHIl TOPLIHA, OCYUECTB/JIRI0-
LETo u3MeHenle o0beMa KaMeprl Cropasusa ' (Bo Bpems PaGOTH ABHIaTes).

Faaga 14
TEPMOXHUMHUA NPOUECCA CIOPAHUWA

14.1. KOJHYECTBO BO3L VXA,
HEOBXOAHMOI0 IJis1 CroPAHHA

OCHOBHBIM TIPOHECCOM, NPOHCXOAAIIMM B LUJIHHApE AU3eAdA, fB-
JeTCA TOPEHHE JKHAKONO DPACHENIEHHOrO TOMMHEB&, BIPLICKHBAEMOrO B HH-
JTHHED. -
Jina onpefeseHHs KOJMYeCcTBA BO3AYXa H APOAYKTOB CPOpaHHS HeoGXO-
JAHMO UMETH JAHEELIE. JI0 COCTABY TOIVIAEA, 2 TAKXKE 3HAMCHHHT Ko3hhUIHEHTOB
OCTATOYHBIX TA30B Y, M H30BITKAa BO3AYXA ANA CTOPAHUA G.

1 Hongoﬁaee 0 BOIMOMHOCTH ocyilecTenesns padore ABC npn cumkennoit & {10 8—8,5)
oM, B ra. 217 '
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DneMEeHTAPHBI MacCcoBHH COCTAaB ] XK TonjHBa
C+H+S840,

rie MaccoBbie FOJH TOMJNBA 0603FaYyeEbl SHAKAMH COOTBETCTBYIOIIHX 3J1e-
MEHTOB.

TIpomecc cropaulis TONAHBA COCTONT B OKHCJAEHHM €r¢ COCTABHHIX 4acrtel
(c BHIISTEHHEM TeIAQTH).

Ilpa onpenenennn TeopeTHdeCKH HEOHXORMMOro KOJUYeCTBAZ Bo3Ayxa L,
L% cropakdf 1 KT TOIIHBA HCXOLAT H3 CTEXHOMETPHYECKHX COOTHOINEHUH,
T. €. W3 ypaBHeHHH peakuH# CropaHHs COCTABHBIX 3JI€MEHTOB TOILIVBA

1 C H S O
L=gr{wtTtz—=m) (14.1)
rie 0,21 — ofpempoe, MojabHOe cofepianue O, B BO3AYXeE;

0/32 — Roanwecrso kmonenr O, COEEpRKAmWUICA B TONIUBE.

To e KoAHuecTBO BO3AYXA, BRIpAKEHHOE B KHAOTpaMMax Ha | Kr TouanBa,

Lo= Loty = 28,97La, (14.2)

e un — Mo.nexy.nﬂpﬁaﬂ Macca BO3Zyxa,
HAnga mmsenasHore TonauBa cpefiHero cocrapa (C = 0,87, H = 0,126,
O = 0,004) noayumm L, = (,495 xMmoaw/xr B Ly = 14,3 Kr/gr.
Breas B dopuyay (14.1) aaa L, xapakTepHCTHKY TOUJAHBA

p.=1 (H+23°5), (14.3)

TIONTY Y HM

C . 3 5—0 =
Lo= 5ot [ - (H = )] A~ 0,504C (0,79 -+ B.);
LA JAU3eJbBBIX ToHJHB P, ~ 0,33 +0,42.

HeficTeuteibHOE KOAMUECTBO BO3AyXxa L, BBOAMMOTO B UHAMHAD HH3e15,
Ha 1 Kr TonJuBa HOMKHO Ohith Goabllie TeopeTHueckoro L, BCAeICTBAE HEBO3-
MOXKHOCTH TOJAYUEHHS COBEPIUEHHOH CMecH TOIMMBA € KUCAODOIOM BO3AYXd.
B cBf3sH ¢ 5THM BBOAAT B HUJHHAP M30BITOYHOE KOJHYECTBO BOBAY X2, KoTOpOe
ODPENesASTCS TAK HA3KBaeMbIM Ko yitermon usbbimxa 6030yxa & TIPH Cro-
paHuH TONMBa '

w= L, | (14.4)

oTkyaa [ = el,; chiezosarensHo,

C H, § O -
L=v57 (Z+1+m =) (14.9)

Ilonkoe cropanue TonauBa, MPH KOTOPOM BCE €T0 roprodMHe YacTH NpeBpa-
LAOTeA B KOHEYHBEIE NPCAYKTH OKHCASHHS, MOXKHO HONYYUTE TONBXO HpPH
o > 1. [loanoe cropaune npu oTcyTeTBUH O, B NPOAYVKTaX cropaHus {T. €.
npu & = 1,0) nasuBaercs cogepuientoim ceoparuem. COTIacHO ONLITHHIM JaH-
HBEM ¢ ¥ AH3enel (¢ HAIAVBOM) Ha HOMHHAJbLHOM peXHMe H3MeHHeTCd B cje-
Ayionnx npegesax: 1,86—2,2 y mamoodoporunix (MOJ), 1,6—2,0 y cpejineo-
Goporarix (COH) u 1,5—1,8 v BricoxcofoporHeix (BOJ).

Koshdhuiuuent o mMoKHG ONPEJENUTs SKCIEPHUMEHTANBHO Y UYeThIpeXTaxT-
HBIX Auseqeli (Ge3 NpoAYBKH KaMephl CTOpaHhs) HeNOCPEACTBeHHO H3 aBATN3a
BEITYCKHBIX I'a30B 1o (opMyae
. 1 .

=1 3,760,/N, *

AeHCTBUTENBHOR TOABKO ,IUIF[ NOJIHOI'e CPOpaHHSs TOHJHEA.
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14.2. KOJIHYECTBO H COCTAB NPORYKTOB CroPAHHA

Ofiee KoAHTECTBO NPOAYKTOB NOSHOTO CrOparHa 1 Kr TOMIHBa
M (npu o > 1,0)

H S
M=+ + o+ @—02) Ly - (14.6)

Koanuecrro CYXHX rasop (noc.ne KOH,[LEHC&UBH BOSAHBIX I'IapOB)
C S :
Mc- r =1—2' + 37 +(Cl-——0,21)L0

QOtosnauus uepes M,_, KOMUUECTBO MPOAYKTOR CropaHds 1 Kr rtouausa
¢ TEOpPEeTHYECKH FeOfXOJAHMEIM KoauuecTBOM BO3Ayxa (o = I,0), moayunm

¢, HBH s,
Moot = 55 -+ 5 + 55 + 0,79L, | (14.7)

HIK
M= Maey + (e — 1) Ly (14.8)

CaepoBaTeAbHO, NMPOAYKTH cropanda M [ KI TolsiHBa JaHHOTO COCTaBa
npHa > 1,0 npeacraBaaiot coboil cMech TaK Ha3blBAEMBIX «4HCTHIX» HIPOAYKTOB
cropauta Mq_y {npu ¢ = 1,0) ¢ H3OLITOUEBIM KOJTHUECTBOM BO3JlYXa, PABHLIM

@—1) L,
' ITpupamenne obvema AM npd CTOPAHMM KHAKOTO TOMAUBA NPOUCXOAUT
BCAEACTBHE YBEIHYEHHA KOJIHYECTBA MOJEKYJ rasoo0pasHbIX NPOXyKTOB Cro-
paHus U ONpPEeReIsieTcsl KaK PasHOCTh

AM=M—L=M-—cal,

0aH
H ) 8H 4+ O
c/eOEATENLHO, NpHpalileHue o0beMa NPH CrOPAaHKH Oﬂpeﬂ,EJIHETCH coaepma-
uyeM B Tonauee H u O k He 3aBHCHT OT BeJHYUHEL .
(KputepueM oUeHKH NpHpalleHHs KONH4eCcTBa KMoJefl HOpH CrOpaHHU
ABJISETCH TEOPETHYECKHH (XMMHUeCKH$T) KOMPPUIHEHT MONCKYAAPHOTO uaMe-
Henusd B, = M/L. Henoassys Bblpa}KeHHe A AM, moxkHo 3anHcaTh

$H+O (14.10)

Hanpamep, ana tonnausa cpe}:mero Maccoporo cocraea (C = 0,87, H =
= 0,126 u O = 0,004)
00639 .
Bo=
PacuetHmii, peficTBHTENBHEBIN KoancpHuHex-(T MONEKYJAPHOTO H3MEHEHHS
_M'JJ-Mr_ﬁo-F'Pr. '
ﬁ_L—f—M, BRETEE (14.11)

B HEM YUHTHIBAIOTCA, IGMHMO BO3IYXa ¥ IPOAYKTOB CTOPAHMSA, TAKXKE OCTATOU-
Hpie rasbl: P == 1,03=-1,04.

TeKkyinee sHagenue [:3,,. €M KOAHYECTBO KMOJeH NPOJyKTOB CTOPAHHUSA B Te-
KyIrui momedT M, = L + AM,, pasuo

LJ,—AM,;—I—Mr:l _LAMXL x

=11 =ltizy
TToacraeue AM/L = §, — 1, nafiflem OKOHuATENBHO
_ Bo—1,.
Be=1 4T, % (14.12)
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CJAEROBATEAbHO, B Dpolecce cxkatug x = 0, i, = 1,0, B npolecce pacurupe-
HUA 110 OKOHYAHHH Npolecca cropanus x = I, B, = B,

Cropanue TON/IHBA, MPH KOTOPOM UaCTb €r0 COCTABAAIOMIUX NPEBpaiasTca
B IPOAYKTEl HEIOJMHOTO OKHCNEHUA, HaskIBAeTCA Kenoansim. TIpHundol nemnoa-
HOTO CTOpapHs TONIHBA ABJAACTCS HECOBEPLIEHHOE cMmeceobpascBanue (IpH -
a < 1), npE KoTopoM obpasyerca MecTHHH HepocTatox O, OOBuNO ¥ Auseneil
HETIOMIHOTA CTOPAHMA BHIpAMKaeTesd B OCHOBHOM TOJALKO B hopme CO u C (caxa);
B cBa3y ¢ 3tHM E. K. MasHEr nperioxus npousBoAuTh OUEHKY HEHOJHOro
CTOpaHUs y Ausesell TOAbKO IO KOJUYECTBY CAXKH B NIPORYKTaX CrOpanus.

Conepmanne yraekucsoro rasa CO,; B CyXHX NMPOAYKTAX HEMOMHOTO Cro-
PaHHA TOMJHBA ‘

¢ CH2(I— o)
CO: = —’-Tﬁc——
Ilpu nonmoM CropaHin

o2
(Cog)no.nu= A;c ’

CJIeJOBATEJIBHO,
0§
(CO5)

jatalid 3

(?czl

.

Bsenda Tax #asblBaeMoe KOHTPOJILHOE YPABHEHHe
COS 4 0OF == 0,21 — B (COS dnosus

HaijeM o/ HeCTOpeBUIero YIIepoja . H3 Pe3yJbTaToB aHa/iH3a NPOIYKTOB
cropanus {ApH H3BECTHOH XapaxKTepHCTHKe Tomauba fi.)

B.CO3
0,21 — (CO§ + 05)

=1 (14.13)

3uauerne @, OpH Harpyskax, ONMSKHX K HOMHHAa/JbHEIM, OOBIYHO He Hpe-
socxoaut 0,01, ofHako npy YXYJAUIEHHH cMeceo0paz0BaHHsa BO3PACTAET, 0CO-
OeHHO NPH NepPerpysKax, MajblXx Harpyskax H XOJOCTHIX XOZaX.

14.3, TERNOEMKOCTS BO3AYXA H NMPOAYKTOB CroPAHMA

TennoeMxocTh Ta30B 3aBHCHT OT TeMIEpaTyphl H CocTaBa padoue
cMecH. B pacuerax pafouerc (HKAa o6bIYHO NOJIb3YIOTCH CPERHUMH MOJNbHBIMH

TEINMIOEMKOCTAMU — H30XOPHEIMH {¢;) H H300apHBIMH (£,); PasHOCTb MeXKAY
HUMH €cTb Be/HYHHA NOCTOAHHAA H PABHAas LI ONHOTO MO ¢, — ¢y =
= 1,986 xxan/(Moas-°C).

3uayeHld CPefHUX MOABHEIX TEIJIOEMKOCTEH CYXOTO BO3AYXA H PA3JIHYHBIX
KOMIOHEHTOB, BXOAALGMX B NPOAYKTHI CropaHus, NpH Temnepatype or 0
Jo 2600° C (¢ uutepmanami depes xamaue 100°) npuBenennl B Tabanue.

Hpu cxxuradny TollaNBA CPeNHETo 3JéMeHTapeorc cocraBa (C = 0,87,
H = 0,126; O = 0,004) MOXHO YCJOBHO paccMaTpHBaTh NPOAYKTH cropa-
HEs (IpH @ > 1) Kak cMech ABYX COCTABASOULNX — H3OBITOUHOTO BO3AYXa
Ly (1 — o) # «udCTBIX® MPOAYKTOB cropanus Mq—;. Jlna toniupa cpeguero
cocTaBa oflnee KOJAHYeCTBO NPOIYKTOR CTOPAHRA MpH & = |

M= = ;:—2 + -1;— +0,79L, ~ 0,5265 xr-Moab/Kr,
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HauGoapwad NOrpemiHoCTE TIPH 3TOM COCTABAAET: AAA BO3AYXAa OKOJO
0,7% ¥ Ana «gucTHX» NpOAYKTOB cropauus 0,9%.

B pesyapraTe croparus npu o > 1 B UHAMHADE oOpasyeTcA FasoBas
CMECh, COCTOHINAA U3 (UKCTEIX» HPOAYKTOB CrOPAaHHA H BO3AYXA.

OnpeniesinM TEMIOEMKOCTh CMECH JIi NPOH3BOJABHOTO MOMEHTA CTOpPAHESA,
KOTAA NoJisl CTOPEBIIerc TOMIWBA paBHa X. Tak Kaxk KOJHYECTBO OCTATOYHBIX
rasoB B UHAMHAPE HEBEJIMKO, MOKHO NPHHATH, UTO OHH COCTONT H3 M fo

YHCTH X TPOAYKTOB cropanua u M, (1 — %) CBEXKEro Bo3Ayxa. Toraa B upo-

UABOALHEIH MOMEHT CropaHus oCLlee XKOJHYECTBO ®UHCTHIX» HPOHYKTOB Cro-
PaHuda BHa 1 Kr CcXHragMoro TolnHBa 6}’1[&'[‘ paBdO

xLo -+ AMx - Hr La[(l ) ‘“M)x+ ?,] (14.18)
~ JiaA TONAKBA NPHHSTOTO CPEIHETO COCTARA ALM 96{—)% ~= 0,064, cie-
" _ :

JOBATEJbHO, KOJHUYECTBO <«UHCTHIX» NPOAYKTOB CTOPAHEA B DACCMATPHBae-
Mblfi MOMeHT paBro L, (1,064x + ¥,), @ KOJHTIECTBO CBEXKero BO3ZYyXa B IH-
JHHAPE B TOT e MOMEHT

. ﬂrf
OE.LO——LOJC—{- Mr_ !

= Lofa(l+v)— (x-+ ). (14.19)

Takum OG]JSSOM, Cpeannana MoJibHasd H30XO0pHAA TeUAOEMKOCTh CMeCH BO3-
A¥Xa B NPOLYETOB CTOpaHisA B paCCManHBaeMbH‘:l MOMEHT A TPHHATOTO Cpefn--
HEerg ¢ocTasa TOILIHEA COTRACHO PABHAY CMEINEHUA AJA rasoB 6y,ue’r paBH&

= (LB G [ (L) — ()] G
oo™ (LT 7)1 0,065 ' (14.20)
71 npomecca cxaths (x = ()
“a '?rcv {4+ %) — 9] E;, _ .
Coc == A =+ b.T; (14.21)

B KOHIE BHAHMOIO ITpONECCA CropaHNsA ('qua Z)

-, (108, v G F e (T +¥) — (e E )]G

Gor = o (1 + yr) +— 0,064, =a,+b,T; (1422

B KOHLE Npouecca croparus (x = 1, Touka &)

LG 064-1’,)% + (I—v,){a—l
for = (1 - vr) - 0,064 —_avb+ by (14.23)

Cpepnsia MofbHas H300apHas TeIIoeMKOCTh (p == const)
Cp = ¢5-}- 1,986,

Cpenipas MOJBHAR H30XOpHAfA TeNJIOEMKOCTH CMecH NPOAYKTOB CTOpPaHuA
AnA 3afaHHOTO COCTaBa TOILIHBA

“w (kx T “f’r}c +ia(l+?r)_(x+?r)]c
Cew= T e F k= D% ’

rae £ =1 + AM/L,.

(14.24)
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Chapa 15

TEPMOAMHAMUKA TNPOLEECCA CFOPAHHY,
JHHAMHKA TEMJIOBLIJEJEHHSA NPH CrOPAHWU

15,1. &#A3bl NPOTEKAHHA NPOUECCOB

Apanus Xapakrepa H3MEHEHRSl NABNEHHS B NMJHHAPE 0O Yray
0. XK. B. p = f () AaeT BO3MOXKHOCTb YCJAOBHO MOAPA3ALAATH Iporecchl BOC-
TIIAMERCHHT M CTOpaHHd TOHJNB2 HA derwipe dasw (puc. 16.1).

@®as3a J <cooTBeTCTBYET HAYaAy NOCTYIIEHHS TONAHBA B IHJHHAD
(Touka b) Ao MOMeHTa OTDHIBA KPHBOH JaBleHud p = f (§) OT TOJHTPOMBI
CHKaTHA B TOUYKE £, YCJAOBHO NMpHHIMaeMOH 3a HaYalo BOCTIAMEHEHHS.

3a s1y dasy, HasHBAEMYIO Nepilodom 3a0epHcKE SOCHAGMENEHUA @;, TIPOUC-
X0AAT npoteces GrIHKO-XHMHUSCKO] NMOATOTOBKH TOM/AHBA K CaMOBOCHIaMe-
HEHHID (NpelnJaMeRHEe peaKlMH), OIRAKO KAKoro-JNGo MOBLILIEHHUS JaBJe-
HHUSA (HAA UOJHTPONOH CKATHSA) He HAOMIORASTCH BCACACTBHE HHYTOKHO Masof
CKOPCCTH BHICNEHHS TEMNa (—g%—.()).

TIpogoaxuTenbHocTe dazel [

TJe §i — YACTOTA BpalieHNd, O6/MHH.

ITpopomkurearnocTh ¢pasw [ cocraenger ot 1-107% po 5.107% c.

B neprop 3agepiKH BOCNJIAMEHSHHS B LRJAHHAD BIpHCKHBaeTcs oT 30
Jo 60% uuraosoft mogany tToennuea (B dopcupoBanuex BOJ nnorpa no 80—
90%), kotopoe mHcmapsiercsi M ofpasyeT HauaJdbHbie OUArd BOCIJAaMEHEHHA.

- HpoponxutenbrocTb dasbl / 0Xa3blBa€T 3HAUHTENbHOE BIHAHHE HA Xapak-
Tep NPOTEKAHHA BCErQ NOCAERYIOILETO NPOUECcd CrOPaHHs.
® asza /] cooTReTCTBYET MepHOAY BOCHJIAMEHEHHS H CTOPAHHA TOMIHBA |

il
({.‘2), COMPOBOXKAAOIMLMYCH HHTCHCHEBHBIM BBIAEJCHHCM TEHU’IOTBI(%-—ﬂmax)

1 Pe3KHM HapacTaHHeM JaBJends NPH NPOACKAOUIEMC BMNPHCKE TONAMBA
¥ YBEAHYEHHH ero KOHUEHTpaliH E paboueli cmecH (MepuoX GEICTPOro cro-
panus).

HayaJo tazes [/ coBnafiaeT npHMEPHO ¢ TOUKO £, 4 32 KOHEll (asbl YCAOBHO
NPUHMMAIOT MOMEHT JOCTWKEHUS HANGOJBLIETO AABNEHWSA CTOpPanHa J, B LH-
avnape. ®asa /] xapakrepuayercsa B3pHBOOGPAsHEIM BOCONAMEHEHHEM H CTO-
paHHeM TONJHBA, BAPLICHYTOTO B UKABEAD 2a dhasy [/, a TaKKe YaCTHYHO Mo-
CTYTIUBIIETO 33 cpasy 1i.

OCHOBHLIM MOKA3aTeqeM HHTEHCHBHOCTH TNpOLEcca cropaHHa B TeUeHHe
dasul ]/ 9BadeTcH CKOPOCTE HAPacTaRUA AaBJIedHA CTOPAHHA MO YIAY M. K.B.
ap
W .

Cpeauss CKOPOCTh HapacTanMud JaBlenHs sa ¢asy [f

. Z(A_ﬂ) _ P2—pr
P Ap Jep Gy — G

IJle HHEEKCHL ¢ H 2 CGOTBETCTBYIOT Hauanay M KoHuy dasst {7,

[TnaBrHocTb TpOTEKaHHA MNpoilecca CTOpPaHHA ONPEHeNaAeTcss B OCHOBHOM
CKOPOCTBIO HAPACTAHHS ,zLaBﬂemm Cornacno ONbITHHM JaHHEIM IpH W, 3a
dbaszy 1] o1 2 go § kre/ (cn12— . B.) ofecneyHBaeTCs MATKAA H CTIOKOHHEA
paGora nBHraTensd, H HaOOOpOT axcmyaTau}m ¢opcuposanneix BOM, npu
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Wy, = 8=-12 xre/(cm® - °nL K. B.) NPUBOAMT K TOBBHUCHHOH AUHaMU4ecKOH Ha-
TPY3Ke, BHISBIBAWOLIEH BHOPAHHIO, CTYK U LIYM.

OcHOBHEIM QaKTOPOM, BAMSIOUIEM Ha W), ABAAETCH NPOLONIKHTENBHOCTD
$aspl [/, OT KOTOPOH 3aBHCHT KOJMYECTEO TOIVIMBA, NORAKHOTO B IHAHHAD 3a
nepuoa ¢;. Uem Godbliee KOJIHYIECTBO TOMJHBA OXBATHIBAETCA OAHOBPEMEHHO
IIIaMEHEM 110 BeeMy ofbeMy KaMephi CTOPAHUS, TEM Pe3ue TIPOUCXOANT HAapacTa-
HHE AaBJACHHA [PH cropanhhi. Cpead ApyruX GaKTOPOB, OKA3HBAKIOUX BJAHA-

p xreiem? T,
RECIoM
£ i ~ 2000
! ]TT
70 L/ max
fff/ﬁ\ 1800
Prmax i\ 7
§0 / A
J/{s{: \ V\T : 41600
50 ﬁ?‘i ’N ' N
i N
/ [ i\ Ny 11430
A iiLde N
4y |—H - S
I
A o 11200
o m 1?3{ N N 42
30 1 —~ -
/,’ IIEEN dg |
3 -+ | __“ - 00510 41000
4 T . i
il \ gl X: 004408
- Vi
] /1\1 “dz <] 8,03 40,6 4800
40 j /l L i o~ 092104
-~ 1 E — H
;’ IL' ; T\ 0,01 40,2
Lo 0 0 20 30 45 50 60 70 80 90 100 1y
B.mr. yfn.k,s

Pue, 15,1, ©a3m NPOTeKaHHA NDOUECCCB BOCMMIAMEHEHHS H CFOPAaHKA (IH3edb THDA
JKPH 75/160).

HHE HA XapakTep npotexanua $asu [/, cAEAYET OTMETHTL CKOPOCTh BNPBICKA
TONANBa, OCOOEHHOCTH: Tpotecca cMeceoOpasoBaHHA H BUXPEBOS ABHIKEHWE
BO3AY K4.

dasa /], cooTBercIByIOILAsd MEPHOAY OT MOMEHTA AOCTHIKEHHSA Mak-
CHUMAJIbHOTC IABJCHHS P, . AO MOMEHTA NONYYeHHA HauGoAblel Temnepa-
TYPH UHKA2 T, XapakTepHsyercs HauGo/ee HHTEHCHBHLIM NPOTEKAHHEM
nporecca cropaHHs no BeeMy o6bemy Kamepst cropagus (KC) npy vanbossiei
CKOPOCTH BBbIAGJEHHS] TEMJOTHL: '

(dg/d@) g = const.
B rteuenue dasw /// 06HYHO 3aK2HYHBAGTCH NOCTYIIEHHE TONAUBA B -

JHHAP, CTOpaHHEe TONAHMBA, AOCTYNMHBIIEro BO BpeMs ¢askl /] » yacTHYHO No-
JAaHHOTO 3a dasy Jf].
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Janepxkka BoCIVIAMEHEHHd TONANBa, Nocrynawilere sa dhasy [[], snayu-
TeJIBHO coKpamaerca Ojarofaps BHICOKHM Aabaernio H temneparype B KC.

Bricokasa sbdekTHBHOCTE cropadds rtonauea B $ase [f] jocruraerca =a
CHeT MPOTEeKaHHs NPOLUECCOB NPH MOJCKEEHM NOPLIHS OKOJAO B. M. T. (T. e.
IpH BAUGOABLIMX p H {), XOPOILO OPraHKH30BaRHOTO CMecenbGpasoBauis, obec-
neueHud (A5 BAHHOTO THNA AiH2end) HesOXOAHMOTO 3HAYSHNHS ¢f, OTHOCHTENbHO
HeBOJBIHAX MCTEPD TENJOTH B BOAY, oXxaawaaomyo KC.

®asa IV coorBeTcTBYeT 3aBeplleHMIC 3aMEAJEHHOTO CTOPAHHS TO-
NAMBA, HE YCIeBIHeTo NOJHOCTBIO CTOpETh B TeueHHe dasul //7, uan goropasno
TOILINBA Ha JANHHUY PacillHpeHds NPl HeNpepHBHO NMOHAKAIIIHMXCT BABACHHN
H TeMIEpaType B LUJIHHADE.

Joropanne xapakrepH3yeTcsa OTCYTCTBHEM MOCTYMJISHHS TOAJNMBA, YMEHb-
lerHeM TelJoBbjenenus (dg/dg — 0) H cKopocTd ¢ropanHs, a TakxKe BO3-
pacTaHHeM KOJHYeCTBA KOHEUHBIX TPOAYKTOB CTOparus. 3a OKCHYaHWe Hel-
CTBUTEJILHOTO NpOLlecca cropanis (NpH pacgeTax) O6bYHO IPHHUMEIOT MOMEHT,
KOTH2 KOJAHYECTBC BBLIEJANBHICHCR TEMJOTH cocTaBiaser 96—98% noauore
{TouKa z'). :

Tlepron ZoropaBus B THXOXOAHEX AK3eAaX KOpoue, a B OHICTPOXGAMBIX —
IIHHEee. MOMEHT OKOHYAHHKA CrOPapyus TOIJIMBA MOXHO ONPeNENTh H3 aHa-
JiH3a HPoUecca TENJOBLASNCHHA HA JAHHEHM pacilHpeHHs. B Brcoxodopcupo-
BAHEBIX AH3eNAX Ha DPEKUMe NOJHOH HAIpYy3KH (H MeperpyskH) JoropaHHe
HHOTfA fPONOAKASTCS A0 MOMEHTAa Hauaidad OTKPLITHA PA30BHINYCKHBIX Op-
TaHOB. :

CokpaniesHe NepHOIa AOTOPAaHHA AOCTHIAeTCHd 34 CYET aKTHBH3AINM TMpPO-
UeccoB cmMeceo0pA30BaHHA M CTOPAHHA TIOCPEACTBOM OPFaHH30BAaHHOTO 3a-
BHXpEHHA paboueii cMec.

B saralouenne paccMOTPEHHS NPOTEKAHHS OTIHENBHEIX (a3 IpOIECta ero-
paHHE — pacIIUpPEHHA ClelyeT €lile pas HOJAUEPKHYTb, YTO CCHOBHBIMHM (aK-
TOpaMH, OKA3HBAMOLIHMU HauboJiblliee BAHSHHE HA 2Q(PEeKTHBHOCTL Ipoilecca
CTOpaHHsi SBJIAKTCA: NPOACJAKHTENBHOCTE NEPHOAA BOCILIAMEHEHUS TGHJIHBE
{thaza I); ocvmecrsaerue dazu [/] nNpH NoJoxKedBH MOPWHA OKOJIC B. M. T.,
T. €. IIPH MAKCHMAJNEBHEIX 3HAYEHHAX p R f; HHTeHcHPUKANHS TPOLECCE CMe-
ceobpaszoBanua 3a dazy [V,

Bojee moMuyK XapaxkTepHCTHKY HApONecca CTOPAHMA B AH3SASX MCHHO
TIOAYYHTE TIPH COBMECTHOM AHAIW3E TOIIHBOTIORAYH, TETJOBLIAGNTEHHS U OTIHO-
CATEJBHOH CKOpPOCTH CrOpaHksd TOHJIKEA.

15.2. KO3®SHIUMNEHTH BbIAEJEHHUS
H HCHOJAB30BAHHUA TEMJIOTH

Tipu repMOZMHAMHYECKOM PacCMOTPEHHH HApOLecca CropaHud Cco
CMELHAEHBIM [OJIROAOM TENIOTH KPHEVIO H3MEHEeHHS JaBieHus p = f {V)
YCJIOBHO 32MEHAIT H30Xopoh cy H H306apoil yz (puc. 15.2). ¥YuacTox npouecea’
CFOPAHHSA OT TOUKE ¢ (YCAOBHGE HAYAIO CTOPAHEA) A0 TOUKH z (VCAOBREHI Ko-
Hell CTODaHWA) HasBBAETCA Nepuclos BuOUMO20 C20PAHUA Cyz MONAUSd.

Tenaora, phgensomAancsa NPH CTOPAaHMHA, HCTOAB3IYeTCHd AN NOBLILIEHUA
BHYTpeHHel axeprun padouerc tena, a Takme IJs coBepileHHsa padotsl. Cro-
paHHe TOMINBa CONPOBOKIAETCH HEM3GEKHBIMH NOTEPAMH TEMJIOTH Ba Heod-
HOTY CropadHs, JHCCOOHALMIO NPOAYKTOB CODAHHA, OTAAYUY YaCTH BBLIACICH-
HOH TeMJIOTH OXA#MJAAEMBIM CTEHKAM UHJIEHApA.

Henonnora cropauns @, . ofyciosnena cAeRYIOHIEMY (PAKTOPAMH: BO-
IepPBHIX, YacTh NGAAHHOTO TONJKBA He yCNeBaeT CPOPeTh Ha yuacTke cyz, 1
BO-BTOPHIX, Ta3H COOEPIKaT HEKOTOPOE KOJHUSCTEO NPORYKTOB HENOJAHOTO CTo-
padHa TonauBa. B odoUX CIyvuasX Ha KPpLEBO# pacipeHus nabaiogaerca Jo-
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ropaiHe TOMJIMBA; CJ€I0BATe]bHO, BEJIHYHHA HEMOMHOTHl CropaHus Jo
TOUKH 2 He IpelonpefgnineT o0y HENOAHOTY CropaHHA 3a BeCh ITHKJ
(mo ToukM 2').

JucconHaimis MPOLYKTOB CTOPAHUA, T. €. pACILelVIeHHe MOJeKyJ HeKo-
TOPHIX COSTHHERUH, COMPOBOKAAIONIIEECA MOIVICLIEHHEM TEMNOTHl H MOHHKE-
HUEM TEMIEPATY Dbl KORUA CTOPAHUA, 4y
HaMofaeTc TOJBKG MDH BBICOKOR | Yo
TEMIEpaType. '

Ten:ora, 3aTpayeHHad Ha Qucco- -
UHanH©o, HE ABJAETCA IOJHOCTEIO
MOTePsIHHON, TAK KaK NPH CHUME. |
HUIl TEMIEpATYpHl Ha KpuBo#t pac- |
HIHPeHHT MOMXET HPOHCXOAHTb BOC-  i%i¥
CTaHOBJIGHNE PACIABILHXCH MOEKYd. V2

TlokasareneM KOMMUECTBA Tell- i

TS

-

5 3
ARt
PSR ﬁ

PRARERIN

oS |

JOTH, BHeAsiomefica npH cropa- T"‘
HUH TONJIEBA, ABAAETCH Kosghduyu- L b
enm swdesesua menasmes {puc. 153y { ¢ _ |
J v
sz“*(Q“'°+Qﬂ“°}, (15.1) Pac. 152, Tlpouecch cropatua B pacuispe-
H HHA.

rae Q, — HU3LIAA TENNOTA CTOPAHHS.

KosdbunuenT 4 saBHCHT OT COBEPLICHCTBA MPOLECCA CrOPaHHA H BO3pa-
craer oT o = 0 (B TOUKe Hauaja BEAEJICHHA TeMIoTH) A0 ¥ = 1,0 (B xoHue
nponeccajioropasua TONANBa z° Ha KPHBOH pacuIEpeHus).
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Puec, 15.3. XapaktepucTUKE Koatpcpnu}{en-ros BbileJIGHHS B HCROJE30BAHHS
TENNOTEL.

Ilorepefi TenaoTH HA ,uuccomiaumo Qe OOBIUHO MpeHeperawT, TaK Kak
B AU3eNs1X HauGoabllaa TeMNepaTypa cropanus ofeiuno e npespinaer 2000 K,
NpH KoTopofl BeiMUAHA BUCCOLMALKH HHUTOKHO Maja (meHee 2%).

3a BpeMd mpoiiecca cropaHHe — pAcIIHPEHUE NPOUCXOAUT MOTEPS TEILAOTHL
B OXJaKAAOIYI0 BORY Qw Ha puc. 15.3 31H notepH YCNOBHO MOKA3aHbl Op-
AuHatamu 2'—2; 3'—38; 4'—4.
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Joao TENJIOTE CropaHust TomddBa (Q,, KOTOPYIO MOXKHO HCTOAB30BATE
AJs  MOBEIUCHHA BHYTPeHHeH 39HeprHM paGouero - Teda U coBepIueHus
MEXAHHUECKOH padoThl, OUEHHBAIT KOAPOUUUEHMOM UCTOALIOCARUSL men~
A0HIBE

g Qo 5.9}
E_‘ﬂ QH ’ (10'2)

KOTOPBIH yYUTRIBAET BCE NOTEPH TEIIOTH! 3a MPONECC CrOPAaHHsA — paciIupe-
s, M3 spipaxenus (15.2) BLiTexaer, 4To ANa HPOH3BOABHON TOUKK npoiecca
CTOpaHMe — paclikupeHne

%QH = XQH - Qw:

LA KOHIA BHAHMOTG Cropa-
HHA {Touxa 2z)

%an = XZQH — sz’

AJist KORILA HIPONEcca PacHIHpe-
daud {Touxa b)

£eQy = %6Qs — Quo-

Koadduuueur nenoapsosa-
HUS TENAOTH £ Ha NpoTAMXKe-
v HHH XOo@a MOpIIHA ABJASETcH
— B nepeMeHHoH BeJHYMHOH, 3aBH-
- Va= Vy - camefl or xapakrepa HameHe-

_ K ¥ W Qp Kosdpdpuumenr E

Puec, 15.4. B3auM0OCBA3H [apaMetpoB HA JIMHHAX JOCTHTRET CBOEr0 MAKCHMA[Ib-

CHATHR H pacIUAPEHHd. HOTO  3HAUEHUS &, B TOT

MOMEHT TMpolecca pacuupe-

HH#, KOTAA XOJHKYECTBO EBBIACHAKMIENCS TENJOTH OT FOTOPARHS TONJMBa
MOJIHOCTBI0 KOMIEHCHPYeTes TeMAoOoTAaueft B cTeHKH (Touka 2).

Ipu naivrefilieM pacHiupesrH rasos OTAAYA TENJOTH NpeBBILAET KOJIH-
UECTB0 TENJIOTH, BbIAENSAEMOH NPH AOTOPAHUH TONJHBA, B CBA3H C UeM KO3
(bHuMeHT £ yMeHbllaeTcs.

IIpennoaoxkms, uto Npolecc AOropaHNs 3aKaHUHBAETCS K MOMEHTY BbiZe-
JeHRA BCEH TEMAOTH TONAHBA (TOYKA Z'), HA yYacTKe 3—4 noOsydmM oTHauy
TEIVIOTHL B BORY. B OTACNBHBIX CyuasX NPH HECOBEPIIEHHOM CTOpPAaHHK TO-
NJIHBA BOTOpaHHe MOMET MPOAJMUTLCA A0 KOHLA TIpoulecca pacliHpesMs (1o
TOYKK b}, T. €. 0 MOMEHTA OTKPHITHS BHNYCKHBIX OPIAHOB.

Onbiteete sHavenns &, pekoMeHZyeMbie IPH pacyere padouero RuKna Au-
seqefl, MpPHBEJEHHl HHKE. '

E, &
Husenn
THXOXORHBIE . . . 0,75—0,85 0,86-0,92
GHICTpOXOIHEIE . 0,70—0,80 $,85—0,90

Han6onvmne snawenus &, , = 0,88+ 0,95. .

Bonee Hu3KHe 3HaUeHHA £, YKa3bIBAIOT HA 3aMEIJCHHbI HpoLece BhAeNe-
HHA TEMJIOTH 33 ¢asy [ Cropamysi H MOBBILEHHYIO TeNJOOTAAUY 33 MEpHOL
BAAHMOTO CrOpaHusi TOILTHBA (A0 TOUKY 2).

IpuuuMan KoJU4ecTBO rasoB B NPOLECcaX CHKATHSA | PACIIMPEHHA TOCTOAH~
HBIMH (HO HE DABHBLIMH) U IpeHEGPerad yTeuKoH rasos 4epe3 HellIOTHOCTH, Ha
fase XapaRTepHCTHUECKOTO ypaBueHus pV = 848MT MOXKHO YCTaHOBHETD
OCHOBHLIE BSAHMOCBA3H MEXY NapaMeTpamH TIPOLECCOB CKATHA B pacluupe-
BEa (puc. 15.4). '

Koauwecrso Bosayxa M, KMonb, B Npoilecce cikaTus

My=L(1-+7,).
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B npousBoNibHCH TOYKE X MPOUecca CropaHAd — pACIIHpeHHs

My=L (1478,
rne B, — AeficTBUTENBHEIA KO3(PULHEHT MOJEKYJAAPHOrO M3MEHEHHS AJs
TOYKH X.

CrejoBaTesbHO, XApPaKTepHCTHUYECKHE YPABHEHHA AJA NPCH3BOJABHBIX TO-
UeK HHAHKATOPHOH AHArpaMms!, HanpHMep TOUEK & U 2, BANHINYTCA CACAYIO-
wuM ofpasoM:

' pVa=L (1 4%, B48T,;
pV=L(1 +v,)848TH,

ITpouspens nmemenHe BTOPCTO YPABHEHMs Ha NepBoe, Haihiem
v

P L ol
O6o3Hauus TEKYIYO CTENIeHD CHATHUA Yepes g, = %— U 3aMmenuB V, =
[
= g}/, NOAYYHM BEIDaXKEHHE
g,
= *"“ [6,, (15.3)

YCTAKABJIUBAOIEE CBA3L MEKAY NapaMeTpaMHM HaYaJdpHOH TOUYKH @ H Mo0oH
JpYrofl TOSKOH HHAWKATOPHON JAHArpaMMEL
B Towke 7 AaA LHKJAA CO CMEWIAHHEM IMOJABOAOM TENAOTH

Bo=B: ¥ 8= % =,
CNIeGBATENBHO,

pe=pdit gt (15.4)

B Touke & auarpammel &, = ¢ U f, = B, cregoBaTeNBHO,
pyr= | (15.5)

B touxe ¢ auarpammel &, = | H §, = 1 CJiIeI0BATENbHO,
Po= pat o= (15.6)

Spa

Tloactasue B gopmyay (15.3) B cooTBeTCTBHE ¢ ypaBHeHHeM (15.6) =

= —;’,L, NoAysHM ofLiee YpaBHeHHe B3aHMOCBS3H apaMeTpoB npoueccos CkKa-
&

THA U CTOpaHUA — PaciIMpeHHs

'E,:'-_':ﬁx Teey '

Oas nugaa co cMeIaHHbIM no;uao,uom TENJAOTH TMPH Py = B,, &, = % =
g
=p,p=puT =T,
P BTz
e pT,
ITonyyedHoe BHIPAXKEHHE ACTOAb3YETCH B HajibHefiieM NMPH ONpefeneHuy
TeMiieparypst 7, H mapaMeTpoB OTHAR/JbHEIX YYacTKOB pafodero HHKJA.
Mz depmyast {15.7) crelyer Takxe, 4To CTeNeHb TNOBLINIERHUR AABJIEHUA
ﬁz Tz ’
p To

9 lp:ﬁz—%. (15.7)
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15.3. YPABHEHHE CFOPAHHA LHKJA
CO CMEIMAHHBIM NMOABOAOM TEMNNOTHI

TTpuMEEHTENBHO K DHRJAY €O CMELIAHHBIM IOIBOAOM TETJOTH B COOT-
BETCTBHH C TMEPBBIM 32KOHOM TEpMCJEHAMHKH TelnoTa, ofpasyollascs Npu
CropayHH 1 Kr TONARBA, pacxoiyeTcd Ha MOBHILEHHE BHYTPeHHel SHEeprHH
pabouyero Tena (HAa ywacTke cyz HHAHKATOPHOH AuarpaMme! Ha pic. 15.2),
a TaxxKe Ha copepeHue paCortel pacliHperHs npH p = const. Ecau npeano-
JIOXHTE, YTC NPOlLeCe CTGPaHHA OPOTEKaeT crmepBa NpH I = const, a satem
npH p = const m saakapuuBaeTca B TOYKE 7, ¥ IpeHeOpedh HE3HAUUTENBEOH pas-
HUIEH MeXIY TenJIOBLIMH 3(hdeKTaMu peakUHil CFOpaHHA NPH TEMMepartypax
T, u T,, a takxe MeXKAY TEILJOSMKOCTAMH OCTATOUHBIX Taz0B H NMPOAYKTOB
cropanHs, TO ypaBHeHue OanaHea TEMNOTH! AJA IPOHEcca Cropadis, HpoTe-
KAaWIIEro Ha Y4acTke ¢z, NPUMET BHA

Ay — Qo= U, — U, AL, (15.8)
HIH
EQu+U.=U,+ AL,
rie Qu, — TOTEPS TENJOTH B OXJaXAaeMble CTEHKH;

U, n U, — BHYTpeuuss 3Heprus COOTBETCTBEHHO BO3AVXa H NMPOLYKTOB
CrOP4EHA B TOYKAX € H 2;

AL, — palora pacmiMpenus TascB HAa YHACTKE yz.
l'Io,Ilc"raBHB B ypaeHeuue (15.8) mapameTpei pafonerc mpouecca, IOJYTHM
EQu—+ LT+ MeoTo = (M -+ M) e,T, - AL,,. (15.9)
Pafora paciunpenus Ha V4acike yz
AL, = AP,(V,—V)}=A(PV,—APV )=

=A{M+M,) 848Tz~—l (L -+ M)848T ]
HAH '
AL,= 1,986 (M 5- M) T,— 19860 (L - M) T.. (15.10)
ITocne noacranoBku ypasuenus (15.10) B Bripakenne (15.9) mosyumm
EQu + LeoTs - MiTe= (M + M) cpuTo— 1,986A (L + M) Te.  (15.11)
Paszpenun dopmyny (15.11) sa L n npoussega zameny M + M, = B, X
X (L -+ M)nrT, = % T,, Hafiiem, uro

S G e R e = Ba (1 7 5T — 1,986 (19 E2 7,

CJIEJIOB&TQJIBHO, OKOHYATeIBHOE YPaABHEHES CTOpaHud MHKIA CO CMEIHAHHEBIM
MGABOAOM TEIJOTHL IPEMET BHI

§ZQH + CoTo T "c’rCoTc =Bl -Fv,) Tz(cpz L 986)

. (15.12)

TIpH MalblX 3HAYEHHAX ¥, MOKHO NPHHATD, UTO C, A C,; TOTJA YPABHEHUE
CTOpaHHs B YIOPOMEHHOM BUEE MOMKHO 3aIHCAThH

aLf(lei:{- g+ (ot 1,9800) Te = BT (o122

IIpu npubanKeHrH KOnGHTYpalHy HHAMKATOPHON AHArPaMMbi GUK/IA MU-
3/ €O CMEIIAaHHBIM NMOABOKOM TEIVIOTH K AUarpamme SHICTPOTO CTOpaHHuA {UTo
XapakTepro B ocHOBHOM Aas BOI ¢opclipoBaHHOTO THIA) CTENEHD NpeABaph-
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TeALHOT0 PaclIdPeHus p MOXKHO NpHEATL paBuoh 1,0. B sToM cayuae ypashe-
HHE CTropaHHA NPHMET BHI

Sl L GTe + W Tom= Ba(l 470 8T (15.13)

{locae TOACTAHOBKH UHCJASHHEIX 3HAYEHHH ypaBHeHHe cropadus (15.12)
MOJKHO MPHBECTH K KBaADATHOMY YPABHCHWI0 OTHOCHTENBHO HCKOMOH Temie-
patypul T
AT: 4 BT,—C=0 nan T,= AT—CTB
210 ypapHenue ymoOHee BCero peiaTh METCJAOM NOCASNOBATENBHHIX NPUOAR-
KEHHH, 3aJaBasich NPOM3BOJBHO BLHIODAHHBIMH 3HaueHHAME T, (06BUHO Zo-
CTATOYHO ABYX-TPeX NDHCIHKCHHHA).

Ounenka napameTpoB npouecca cropannsa. [IIpH  pacuerax pabo-
4ero HKAa ofbIYHO 3aJA0TCA BEIHIUHON A, onpefensiomel Hauboabliee na-
BJieHHe CTOPAEUsA

Py = ?"pc
W ABAAIOMeNicA OIHUM K3 TJaBHLIX HApaMerpos MPH pacuerax AH3eledl na

NpoUHOCTh. 3Haf 3HaueHHA A U T,, MOXKHO OHPEIeNHTL CTEHeHb MpeiBaph-
TEABHOTD PACUIMpPeHus

ZTZ
-t

.

(15.14)

OpHeHTHPOBOUHBIE 3HaUeHHs p, U T, NpH HOMHHANBHOI Harpysxe an-
BEICHE HHKE,

P, Krefem® T,. K
Jnzens .
MadooOopOTHRIE . . . . . . . L .. 60—5G - 1700—1800
cpenpecbopoTHEIE . . . . . L L ., 80—140 © 1800—1900
BBICOROOSODOTHEIR . . . . . RN 100-—150 19002000

Toewuwennwe gapnenns p, 8 COJ u BOJL 06paCHAITCA HCNOAB3OBAHHEM
BBICOKOH cTenmenu nazaysa (p, = 2,5-+3,0 xrc/em®; p, = 15+20 krc/cm?),
cTpeMJierseM JoBHThes HauSoablIel 9KOHOMHYHOCTH, VBEJHYEHHBIMH YTAaMH
OMePEKeHHs BNPHICKA, NOBMWIIEHHBLIME SHK/OBEIMH MOJAYaMH TON/IMBa H ApY-
THMK PAKTOPAMU.

TemnepaTypa cropanus smie 2000 K nemesnatennua nz-3a BOSMOKHEOMN
JAHCCOUHALMHA Ia30B; CHHKEHHS T, MOMKHO JOCTHTHYTH B OCHOBHOM 3a CYET
YMEHbIIEHHA HAYAJbHOH TeMmepaTypel T, 0 yBennueHHs «. [ledicTBHTeAbHEE
suavenus 7T,, onpeflefleHble ONLITHRIM NYTeM, 0OEYHO HUKE PACYETHEIX BCIAEA-
cTBUe 3aBHIUEHWS &, NpH pacuerax. Pexomen):loaaﬁﬂme 3HaveHMa &, via-
3aHH Ha ctp. 154,

rla cremepb noBHINEHHS HAaBJAeHHA ) BJHAET OPTranH3allHs IIPOLECCOB
cMeéceofpasoBania U CrOPaHMf, OHICTPOXCIHOCTE AH3edell, HAgAYB H PAX
IpYrux dakropos. IlpH pacuerax peKOMeHLYETCH MCXOAUThL W3 CAEAVIOUIHX
sHaveHH# A AnA Jusenei:

MOO ... ... . ........ ,2—1,35
CoOouwBOE .. ... e . 14—-15
C pasneneHsbIMH Kamepamu e oo 1,2—1,4

Crenenpr NpeABApUTENBHOTO PaCLIMPEHHA p, 3ABHCAILAS OT OPranM3alup
pafiouero LEKJa, cTeneHH OEICTPOXCHAHOCTH, YIaa ONEPEKEHHA TOAQUH TO-
TAKBa, B3Mensercd B npemenax ot 1,2 po 1,6.
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15.4. AHHAMHKA TEMJOBBIAEAEHHA NIPH CroPAHKH

B Hacrosimee BpeMsi eme He paspaSoTaHsl HajeXRHLle PU3HKO-XH-
MHUYECKHE METONBl HEMNOoCPeACTBEHHOTO pacyera Mpoliecca CropaHus TOILIHBA
BYusese. B CBA3H ¢ 3TUM HA MPAKTHKE JJf HCCASAOBANUS TEKYIINX NPOUECCOR
" TENJIOBLIAG/ICHHS MCNOJNBSYIOT METOAHKY aHalH3a DPa3BepHYTHX 1O BPEMEHU
p =f(v) unu no yray m. x. B. p = [ (¢) HHAUKATOPHBIX ZHATPAMM padouero
nukaa. CoennansbHas ofpafoTKa 3TUX ZHATPAMM JaeT BO3MOMKHOCTH ¢ JOCTa-
TOUHOH TOYHOCTHIO ONPEAENATh KOJAMYECTBO H JHHAMHKY TNOABOAA TEMNJOTH:
K pafoueMy Teny M, CAEA0BATE/ILHO, NOJAYUaTh XapakTepaCTHKM mpoLecca
CTOpAHHA TONJKBA, KOTOpEIE [03BO-
, JAI0T YCTAHOBHTD B3aHMOCBA3H MEHAY
: napamerpaMmu pafouero HAKAA Ausesna
P et 34 MepPHOH CTOpafHs — pacllypeHHs.
I R TunuuHoe nporekanHe xapaxTepH-
{;f \%_i CTHK JAHHAMUKH TelJOBBNENEHHAs, BEI-
| paXeHHBIX B OTHOCHTeABHEIX HAOJASIX X

L= OT BCefl pacrnosaraeMofl TERJOTH, BBO-
! AUMOH 38 UHKA g, .Q,, TOKasaHO Ha
i prc. 15.5.

: Jdas  XapakTepuCTHK  JUHAMHKH

T X oonks TCANOBBINENEHUN H HHTEHCHBHOCTH 1PO-

|

|

!

!

.
Sz e

&

i TEKAIUUX - HPOIECtoB TPUHATEL Clie-
Ayomye 00034 aAYSHHA:
¢y = f {®) ~— BIPHICK  TONJHBA
B UOHARHAP (cM.
puc. 15.1);
x = [ {p) — BBIIeNIEHHE TENJOo-
THI {BBITOpaHHe TOM-
JAKBa};
Xy = [y, {¢) — moTepa  TemnoTH

o’ ,

RN .y 9, K8, B OXJaXKAAOILYIO
TwftP BOLY;
Puc. 15.5. Ilpotekanme XapaKiepucTok X; = f1 (¢) — AKTHBHOE TEILIOBLI-
JHHAEMHKH TelMOBHAeNeHHS, JejeHHe  (foJiesHo
HCIOJb30BAHH AR
TenAoTa);

do/dp = f, (¢) — UHTEHCHBHOCTH BIIPEICKA TONAHBA B LUJIHEAP (MAHM Tax
Ha3EIBAaeMETl 3aKOH BNPEHICKA TOTIINBA), ONpeiesneMasl KOHCTPYKTHBHEMU OCO-
GeHHOCTAMH H NapaMerpaMH TOIIHBCROXAIOUIEH CHCTEMB!, PH3HIECKHMH CBOH-
CTBAMH TOIJIHBA, CHCTEMOH cMeceo0pasoBaHHs K CTOpaHHs;

dx/dp = f, (@) — METEHCHBHOCTE BHIIEJSHHA TENJAOTH MO YIAY I K, B,
(AU TaK HA3bIBAEMBIH 3aKOH BHITOPAHHA TONJHBA), T. €. XapAKTEPUCTHKA 0CO-
GerHOCTe#l TpeolpasoBanHs XHMHYECKOH 3HEPTHHM TOMNJAHBA B TEIJIOTY; 1I0-
CKONBKY dx/d¢ HEeBO3MOXEO HOJYIHTE SKCIEPHMEHTANBHEIM NYTeM, ee Ompe-
eS0T H3 aHaAhza W o0paloTKH DPasBepHYTOH HHIMKATOPHOH AUArpaMMbt
p = [ (9}, KoTopyio caeAyeT CHUMATE ¢ paloTaloLIerc AH3eaA ¢ MaKCHMAAbHO
BO3MOXHOH TOYHOCTBIO (Eampumep, MOCPEACTBOM 9JEKTPOMHEBMATHUYECKOTO
HHOUKATOPa); ' :

dx,/de = f, (¢) — HHTEHCHBHOCTh MOTEPH TEMJQTHL OT padoyero Teaa B
CTEHKH 3a BpeMd MHpOUecca CropaHHd — pacilHpedHs (HJAH NPHTOKA Temja,
HalpuMep, B Hauaje MPOLEcca CXKATHA); B OTJUUHE OT MPOLECcca BLIMOpaHHs
TOTJIHBA, TIPOTEKAIOIIETG 32 OTHOCHTEIbHO KOPOTKUH MPOMEK Y TOK BPEMEHH 11 po-
1ecca cropanist, Tennoo0MeH coO CTeHKaMH NPOUCXOAMT B TeYeHHE BCETO UHKE;

dx;/de = f, (§) — BETEHCHBHOCTL AKTHBHOIC TelVIOBHIEJEHAA HJIH IIO-
JI€3HO HCMOMB30BAHHON TENAOTH (TAK HA3BIBAEMbI 3aKOH CTOPAHHA), onpe-
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JeAgiclias COBMECTHOe BO3JeHCTBHE Ha paéoqee TEJIO NOABOMA TEINJNOTHI BCJAEd-
CTEHE BHIFOpanHa TONJHBA H OTEOAA TEILIOThi B CTEHKH (B TEHEHHE CFOpaHHH)

de _ dx dxw
T = a T dy
rfle 3HaK MHHYC YKashlBaeT Ha OTBOA TEMJAOTH OT pafouero Ttesa.

Taxum obpazoM, MHTEHCHBHOCTb aKTHBHOTO TeNAOBhAesnenusa dx,/dyp xa-
PaKTepHsyer H3MeHeHNEe BO BPEMEeHH KOJMHUSCTEE TEILIOTH, [OAE3HO HCNOJNb-
SYeMOH Jiifl NOBLULEHHA BRYTPeHHEH 3HepruM pabouero Tesa (IyTeM HarpeBa)
# COBEPIIEHHA Tone3Hol paboThl 3a BpeMs NMpOUECca CrOPaHHA — pacliipe-
HusA. XapaKTepHCTHKA AKTHBHOTC Ter- r /n
JIOBBIEENEHHA X; = [, (¢} ABARETCA HE- Py xﬂc ¢
Terpaabaod Gyuxiuedn dy/de.

PaceMoTpuM MeTORH aHadnza H 0f- z
paGoTKH HHOUKATOPHBIX AHATpaMM LJH /
TIOCTPOEHHA XapaKTepPHCTHK BHIOSNe-
BYA TenjotH X = f (p), NpenIcxKeH-

noie H. B. Mnosemuersim v 3. C. Ma- P2Va
eM. V
HanGonee npocTelM apBasieTcd Me- Pr¥s
oA pacuera H. B. Wwozemnera. .'_I.—rl‘) .
Ecan B HameM pacnopaKeHRH o . (72 T (P:?—

MMEETC pasBepHYTad HMHAHKATOpHAA
Anarpanma JBHrareas (puc. 15.6), To Puc, 15.6. Passepuyras umpnkaTophas
COTJIaCHO MEepPBOMY 38KOHY TePMOJMHA- Auarpamma,

MHKH [J% 3JeMeHTapHOTO YyuacTKa

WHANKATOPHOH  JWarpaMMbt KOJHYECTBO TEIJIOTH, BBIEEAAMOMIEHcs OpH
CFOPaHHH dQ,, MOXKHO ONpeIeJHTh H3 YpaBHEHHA

dQy=dU - Ap dV ~|- dQy +- dQpe, (15.15)

rue dU — u3meHeHMe BHYTpDEHHEH 3HEPTHH rasa;
ApdV — Tennora, sKBUBANeHTHAA . padore Tas0B;
dQ, — ToTepa TeNJOTHL B oXJamlaeMee CTeHKH;
dQpy. — NOTEPA TENNOTHL HA AMCCOUHALKIO MPOAYKTOB CrOpaHus.

BBH,IW CAOKHOCTH 3aBHCHMOCTH p = [ (@) HHTeTpHpOBaHHe Ueseccobpas-
Hee BHNOJHATL MO OTASABHBIM yIacTKaM, Ha KOTOpbie pasfuBaOT HHAMKATOP-
HYI0 EMarpaMMy; BeJHYHHA YYaCTKOR HE JIOJ7KHA OpeBHIaTth 2—3° O, X. B.
Torga KOJAMGECTBO TENJOTH, Bpjedsdmomiefics NPH CTOPAHEH, B OTHOCHTEABHRIX
NoAgX x 0T Beelh TEHJOTH, MOLBOAHMOH 3a LHKJ,

0 pzv —p1v1
v = £, uQn 5. u.Qu Z —I_ L +

Qnne
T gt LLQH + &r.ulu ’ (15'16)
rae p,V, 0 piV, — RaBnenHe # o06beM COOTBETCTBEHHO B Hauafde H B KOHie
PACCMATPHUBAEMOrO YYACTKA;
k — cpepnee sHaueéHHe NOKasaTensd ajuadaTsl HA YYACTKE,
L — pafora mpoZYKTOB CropaHHA OT Hasaja clopaHHda Ao
KOHUA PaccMaTpHBAeMOTO YUaCTKE;
gy — KOJMYECTBO TOMJ/HBA, NOXABAEMOTD 3& WHKJ, KI.
C.HE,I(OB&’DEJTI:HO OTHOCHTEJBHOE KOJHUECTEC TENJAOTH, BHALJAAIGIERCS [1PH
CrOpaHu,

X=X - Ky Xguer (15.17)

T2k Kax B /lu3eJ8X MakcHManbhasg Temneparypa T, ne npessiuaer 2000 K,
T0 B ypapdenuu (15.17) 4neHoM x,,. MOXHO nperedpeyp. B pacueTax MOMKHO

159



HCOOAB30BATL X TOJNBKO HPH HanHIBHR AOCTATOUHO TOUHOIG BpipaiKeHHR MAad
Ko3(hHILHEHTA TEMICOTAAYH. B NPOTHBHOM cilydae Lesecco0pasnee YIUTHBATD
cymmapﬂme HOTepH xmc H Xp TaK HasBIBacMBIM KOB(;)(IJHHHCHTOM HCIIOJAb30-
BEHHR TEILJIGTEI pea.ﬂbHOFO nponecca
X X; :
P = Pl verrr— (15.]8)

Xi 4+ Xw + Xgue
B pacuerax MpOLECCA CTOPAHHA MOKHO IPHHHMATDH
Wy~ 0,92+ 0,96.

3agaBiIich CPEAHIM 3HAYCHHEM 1 MK ABYMA 3HaYCHHAMH L/ HavaJa 4 KOHIA
CTOpaHHsl, TOJYYHM 3aBHCHMOCTb x = [ (@) = (1,08+1,04) x;, T. e. xapak-
TEPUCTHRY KOJHYECTBA TEIJIOTH, BbLAEAAIOLIEHCS] NP CropaHdHl TONAHBA.
KpHEBIE OTHOCHTENBHBIX cKXopOCTell cropanus dx/de uin dx/di Moxuo no-
AyuaTts nyTeM rpafhueckoro AuddepeniiipoBalHs KpUBOH, & Taxkxe no gop-
MyJaaM

Ax K —% o, Ax Ax
HeficTBETe/ibHAA CKOPOCTb TENMJCEBLIEAEHHA (CropaHus)
AQ g Lru Bx o 3
AL —ﬁn‘W ﬁ(P }\Kaﬂf{M 2y (15A20)

rRe g, , — PacxXoL TONJAMBA 32 HUKI;
W, — KaXKYyIAaAcqd MOJAEKYAApHad Macca TONJIHBA;
V — Teryiee sHaueHue o6beMa UMAMHIPA.

Paccmorpennniit Meton pacuera H. B. VHosemueBa ABngeTca NPpHOAMIKEH-
HbIM, TdK KaK B HEM He YUHTHIBAETCS BHYTPEHHSAS XHMUUECKas SHeprus mpo-
LYKTOB CTOpaHusa K NpHUUMAeTCd, YTO KOMHYECTRBO HX MeHsieTcs 1o JHHelHoH
3aBHCHMOCTH OT YIaa II. K. B.

¥TouHeHHas METOJMKA MOCTPOeHHHA KPHBHIX TEIJIOBHIAENEHHS, MPHroAHAd
It OPOLECCOR C IMOCTORHHLIM M NePeMeEHBIM KOJIHIECTBOM H COCTaBOM pabo-
uedl cmecH, npemnoxkena 3. C. Mauem [14]. Ipu seBoge 3TOR METOAUKHN aBTO-
pOM IPHHETA FHIOTE3a, OCHOBaHHASA HA CYMMapHOM TePMOLHHAMHYIECKOM Ipea-
CTaBJIeHHH XUMHYECKHX Npeolpazopannil, IPH KOTOPOM YUHTEIBRIOTCA TOJNBKO
KOHeUHBle TIPOAYKTH XMMHYECKHX peaKuni. :

TennoeMKkocTh r'asa nPH TOM B KaXKAEBH PacCMATPHBAEMBIH MOMEHT TPO-
liecca CI'opaH f OnpefeNndeTcd KakK TelJoeMKOcTh padouell cMecH, CocTosiiei
H3 X, . 9acTefl IPOAYKTOB cropaHud U ! — x_ . uactefl cRexelt cmecu. Ilpu
pacuere KDHBHIX TEMNOBHIERSHHE JAA DAcCMATPHBAEMOTO MOMEHTA BpeMeHH
¥ = f (¢) MOXKHO HCXOIOMTE U3 CAEAYIOLIEro BHPAMEHUS ANA OTHOCHTEABHOTO
KOJHYECTBA Tell/IOTH, BHIISAAIOUIErocs INpH CTOpaHNH!

. , N .
g MCU UH_‘:‘AL_’: Qﬁ!«" (15’21)
Qp— Mo, —c,) ¢t
e M — xOnHYecTBO TA30B, MOJAD;

C; M €, — CPEeIHAI MOJbHas TEHNOEMKOCTb COOTBRTCTEEHHO MR CBeXef:
CMECH H TNPOJAYKTOB CTOPaHHA;
U, — BHYTDEHHAS 3HePrus IJ8 MOMEHTA, OT KOTOPOTO BEAETCH
OTCYET;
Qo = g, Qu — pacnofaraeMas TENJOTa TOMJHBA,

PaspaGoTaHHble METOZbl aHa/JHW3a WHIOUKATOPHHIX AHATPAMM C HCHOMB30-
BanveM 3L BM no3posssid NONYyUHTE JAaHHBE O TENJOBBUIENERUH TO LEeJOMY
pany nu3enedl oTedeCcTBeHHOH KOHCTPYKUHY, PAasgHUaIUXCA MEXILY co00H
rafapuramu, KOHCTPYKLMeH, OBICTPOXORHOCTBIO, CIOCOSOM CMEceofpasoBa-
HHA U GopcuposKoll pafioyero mpouecca.
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.« Hia puc. 15.7 npuBeseHsl XapaKTePHCTHKY TENJIOBLIINEHHS, COBMELISHHEIE
cikpuBeiMi p = f () B T = F (@), Zng YETHPEXTAKTHOrO MHU3ENASA THMA
UH 24/27 c napnysoM npe N, = 1901, c., n = 1000 06/muR, p, = 14 xre/em?,
p.== 110 xrc/em® u pacgernoit T, = 1753 K (1480° C). Kpusas nHTekcHB-
HOCTH TelIOBHIeNeRHs dx,/dg HMeeT MAABHEIN XapaKTep ¢ ORHUM MAKCHMYMOM
(dx:/d@)ny = 0,04 1/° n. K. B. Bprarofapa HHTEECHBHOMY BIPHICKY OKOAO
70% TomauBa cropaeT 3a B. M. T. BPH YMepeHHOH cpexaHell CKOPOCTH Hapacra-
Hus gasneHus: Ap/Ag = 2,5 rrc/(em®-°). Ocrasipias Tensora (Y4acrox oOT
20 10 80° 0. K. B.) BHISNRETCH ¢ MeHbIell HHTEHCHBHOCTBIO.

B, xrefom’

1 /,-\ _ T, K

160

10

20—
a’xg/dq £ ! i
0057107100

0.04-08r 80—
e

T
b :
1

0,02704 40"

8,010,020

31—{,‘9//\‘\'_1

120100 =60 ~60 40 ~260 0 20 0 60 80 100 120 ¢°

Pre, 15.7. XapakTepucTHRE TEIOBBIIENEHHA ONBITHOTO OTCeKa gusens UH 24/27 (O70).

Ha panee npuBeferHoM puc. 15.1 npeficTapielsl XapaKTEePUCTHKH TENAO-
"BEIeIEHUA cyRoBoro asyxtaktaoro MOJL rtuna OKPH 75/160 mpu N, =
= 1830 4. ¢., n = 115 o6/mus, p, = 8,56 krefem?, p, = 64 xrefem® (17°
3a B. M. T.) B T = 1870 K (25° sa B. M. T.)

KpHpasi HHTEHCHBHOCTH BRIAG/MEHHA TENJOTH HMeeT IJaBHBIK XapaKTep
U OiHH MaKCHMyM, pasmbR,0,053 (1/° 1. k. B.). 3a 30° 5. k. B. (0T B. M. T.)
BHIropaer oxoyo 85% Bcero Tonnupa, a ofuLasg NPOAOJIKHTENBHOCTD CROP AHHS
IO VLAY U, K. B. cocTaeaser @, = 50-+60°. K MOMEHTY OKOHYaHHA cropa-
HUA (9., == BO°) mapamMeTp padouero 1UKIa NPUHKMAIOT CAGRYIOUIME 3HAUe-
aus: p = 22 grefem® v T = 1600 K.

Comnocrapiedne KPHBHX X = [ (9) K dx/de = f (p) pacCMOTPEHHEIX ABYX
PASHOTHIIHBIX JAH3eNeH NOKAasEBAET, 4TC XapaKTeDHCTHKH TeNJOBBUIEeHHA
ZHsesiel, HMEOMHX SHAYHTENBHYI0 PasHHLY 110 GLICTPOXQAHOCTH, MAJ0 OTaX-
yadTest APYT OT Apyra. _

INpuEUHAHANBHO APYTOH BHA HMEKT XapaKTePHCTHKE TemJIOBBLAEAEHHR
nusens ¢ ABYmA NHKaMH (dx/d®) yqy. [Tepsriii THK cooTBeTcTBYET (hage GHCTPOro
cropaHus TOMAHBa, NOCTYIHBIIEIC B OCHOBHOM 32 TIRPHOJ 3aNepKKH BOCIAA-
MeHeHMs, a BTOPOR MHK —— (ase CcropaiHa OCHOBHOM YacTd TOMINBA.

Ha xapaxTepucTHRe TemmoBsgeneHHs cymosoro COJ 1YH 25/34 ¢ n=
= 500 of/mur (puc. 15.8) BHAHB IBa SIPKO BHIPAXKEHHBIX MAKCHMYMAa IPH
p. =06 Erclem®  (de/de)ias = 0,06 1/° m k. B, #  (de/d@lmex =
= 0,05 1/ n. K. B. u npu p, =11 xre/cm? coorsercreerso 0,02 u 0,04 1°
n. K. B. C ymeHplienyuem Harpysku dx/de Ans nepeoli NUKM Bo3pacraer
¢ 0,02 no 0,085 1° m. K. B. 4 axg sropof nuxu ¢ 0,04 7o 0,055 1° m. k. B.

Il B, A. Baumetigr 13}



Tabaule

IKCOEPHMEHTANBHBE 3HAMCHRS OTHOCHTEALHONW CKOPOCTH CrOPaHHA Tolawsa
B PasmudHbIX AHSENAX (NP HOMAHAN:HOH Harpyske)

= % = ka
Tun msens = 3 s ‘% o g: CcofeHHOTH
= g I < g | 3 cmeceotipasoBan ki
R I O e
YH 36/45 375 1051 58 85 | —6 |0,028 O6neMuoe
UH 26/26 - 000} 971 87 8 | —9 | 0,033 »
JIH 23/230 850 | 80 90 | 120 | —12]0083! ¥ gusenedi ¢ [IATI
1011-10¢ 850 | 10,0 | 7, 0 | —10 ] 0,085 To me
UH 18/22 750 [ 10,7 | 5,5 o7 | —12 10,038 Q6beMuc-nAcHOY- |
Hoe :
UH 25/34 500 11,0 | 5,67 96 | —i0 | 0,040 Jea mMakeEMymMa
UH 24/27 1000 | 14 9,0 | 100 — [0,040 ObveMHoe
AdH 23/30 B0 67 | 7.5 — — 0,041 »
« JKPH 76/160 115 | 8,555( 6,1 64 0 10,047 )
J 30/80 300 | 4,26 5,0 54 —2 (0,048 »
JKPH 75/160 116§ 8,55 6,2 64 0 | 0,053 »
9 14,5/20,5 (J1108} 1080 | 6,8 7,21 (68 | —2 10,066 Kamepa IHHUAH |
Y 14,5/20,5 (108} 600 | 6.8 | 11,0 | — — 0,075 To. xe
UH 15/18 (1i6) 1500 | 8,2 9.0 ] — — | 0,087 O6beMnoe
HH 18/20 1850 § 9.5 | 12,4 | 8 | —2 (10,085 Hra maxcumyma

Hannyne ABYX NWKOB NPH CrOpPaHWU TOIJHEBA XAPAKTEPHO H ARA pAna
IPYrux THOOB Ansenedl, Hanpumep [-74 w UH 18/20.

B tanune mpusefeHH KCTepHMeHTajbHHE JaHHLIE MO AHHAMHKE TemJo-
BHIACACHHA PAAA THIOB gH3elell (PACTOROKEHERX B NOpAJIKE BO3pacTaHH

dx/a’cp,
i ORIy
08 A 6,08
’ [ ‘u A »
“f —_—= 17 KFC/L'H
05 e -——  § | —ow

(|\ ~ ’_/

- |l \/%\/ N
a4 K\\x 4046
0,2 l'i." / ‘\ T\ 0.02
\""-..
7

1)
f “‘ki________

o= 0
28 Jg 4 @, "nKE

=70 ¢ #

‘Puc, 15.8, XapaKTepHCTHKH TEn/OBHOSNCHHS LIH3EHH .

1UH 25/34,
162

HauSoaBLINX CKOpocTelt cro-
PAHAA W, ,,) OpY HX HO-
MHHaJAbHOR Harpyske. Kax
BHIHO W3 TAOJHIE, B 3aBKE-
CHMOCTH OT THI2 AH3edell,
9acTOTBl. BpallleHH s, cTeneH
dopcHpoBanua u cnocofa
cMececOpazoBaHHd  sHaye-
HHSA Wy ey SHAUHTEJIBHO pas-
AUYBIOTCH.

¥YcnosHo pasofber Tab-
JIHYHbLIE HaHABE B MOPSLKE
BO3PACTAHHA W\ HA TPH
rPyNIEL

B rpymny [ (@ n
= 0,028+0,038 1/°m. k. B)
BXCLAT JH3CJH, XapakTe-
pHU3VIOUIHECS HH3KOH HWATEH-



CHBHOCTBIO TEINIOBBIACAEHUS NMPH MOBHIUEHHOK YacToTe Bpamenus (ot 750 no
1000 o6/MuH) 1 OTHOCHTENBEHO BHCOKOM AaBIeHHH p, (o 85 g0 100 Kre/em®).

K rpymne [I (@, may = 0,040 = 0,053) MOKHO OTHECTH ZH3EMH C YMEPEH-
HOH HHTEHCHBHOCTBIO TEN/IOBBIACACHHA WPH Majod H CpefHedl uacroTe
spaitenus (or 115 no 1000 of/mmH) ¥ ymepeHHOM NABNEHHH P, {or 54 no
100 rre/em?).

B rpynuy [I] (@, pax = 0,066+0,095) Bxofsr Ausenu ¢ BHICOKO# HHTeH-
CHBHOCTBIY TEMJIOBLIIENIEHHA RPH BHICOKOH uactoTe BpamwleHHA (o 1000 zo
1850 06/MHH), 3HauuTeNbHOR CKOPOCTH ¢y (0T 10 10 12,6 M/c) w1 yMepeHHOM na-
saeHnu p, {01 85 mo 120 xrc/em?).

[epeuncauM HexoTOpble (QAaKTOPHI, BHISHBAIOIIHE BO3DACTAHHE Wy yayt

— yBeJHYeHHE NepPHOA2 3aJepKKH BOCIJIAMEHEHHA ¢

— POCT yIVia ONepexeBHs BIpPBICKA TOILAHBA O,

—— CHHXKeHHe Harpys3kd p, HBHIaTes;

— yBeJHueHue 4acToTH Bp allleHHs # (nanpumep, 8 BOMI);

— uHTEHCHDHKAUHA cMeceo0pa30paHHs (HalpHMeD, NHepexold OT o5beM-
HOTO K OOBEMHO-ILIEHOUHOMY CMeceo0pas0BaHuio),

OTMeTHM HEKOTOpHIE IONOJHHTeNBHBEIE XaPaKTePHCTHKH TENJIOBRIISNCHHT,
NOAYYeHHBIe NPH HCHBITAHUAX PAAA OTEUECTBEHHBIX QU3seneii:

— YYACTKH OT Hadaka BOCMJAaMeReHHUS A0 HauGOABbINWX 3HadYeHHH P, gax
U T, oy HSMEHSIOTCA COOTBETCTBEHHO B Npeenax 12—20 u 18—33%

— K MOMEHTY IOCTHXXEHHA B. M. T. IpH p, =~ (0,6=+0,6) p, o 8 T,
A2 (0,7+-0,8) T, oy KONHYECTBO BHIMOPEBIEro TOIMJWBA B CPEIHEM COCTaB-
Aser ¢,35;

— of0uasa NPOAOAMKUTENbHOCTD IIPOLECCa CTOPaHHSA TOMAHBA H3MEHAETCH
B npe;ne.;xax ot 60 7o 120° 0. K. B., OIHAKO B 60.nbmen yacTH Auzenel o6blgHO
"Hekapeswnaer 60—80° 1. K. B.;

— HOFOPaHHE Qg Haﬁnmp,ae'rcz BO BCeX AH3EAAX H JAOCTHUraer HanGOJIE-
muX sHaueHWH B dopcuposannbix BOI.

Cnasa 16
PACIUMPEHHE H BbLINMYCK NPOAYKTOB CTOPAHHSA

16.1, NPOLLECC PACHIHPEH Hfi

OcHoBHoft paGoynil (mosesHBIA) X0 NOPIIHS ABHTATEAA OCYLLECT-
sasgercd Ipd paciiHpeRUH NPOAYKTOB cropadun. Ilpouecce paciinpeHua uMeer
BEChMa CHOXKHEI xapaktep, TaK KaK BKAKHYAET KOMIIEKC B3aUMOCBA3AHHBIX
HepeMeHHEBIX (aKTOPOB: H3MEHEHHE HABJCHHA M TeMHEPATYPH; HENDEPHIBHBIH
TennoofMeH MeXAY FasaMd U OXJAAKAZOLWMUMHCA CTEHKaMK; AOTOpaHue To-
NAHBA; YTEUKa FasoB Yepes HellAOTHOCTH MOPLUIHEBBIX Kodel ¥ Ap. ITpoTekanne
Ipollecca pacllipeHnd MPOUCXCAUT N0 TOANTPONE C NOKA3aTeNeM H,, IEPEMEE-
HBIM Ha BCeM NPOTANEHHH INpolecca.

B nepBoil pase pacliipetya IPOUCXOAUT noropaﬁne TORJIHUBR,
HE YCHeBIIEro Croperk B NepHOA BMIUMOrO cropanuf (touka 2). Ilpm stomM
OCYLIECTRAAETCA KaK Obl JONOAHHETENbEBRIA HCIBOJ Telna K NPOIYKTAM Cro-
paHHA, NOBEINAWOINNA HX TeMuepatypy. BomexcTpue sToro nokasareis NOAH-
TPOIEl paclIUpeHHs HA 5TOM YYacTKe HIDKe NoKasarensl anuabathl (n, < kg)
H NPH 3BAYHTENBHOM JOTOPAHKHE TOINUBA 1, JocTHraer 1,2—1,1 .

B peayabraTe cHHXKEHHR TEMIIEDPATYpHl Fa30B KPOMe TENJOTH ZOTOpaHKA
TOIJIMBA BHIGEAACTCH €i¢ HeKOTOPOe KOAUUYECTBO TENMOTH BCJIEJCTBHE YacTHY-
HOTO BOCCTAHOBJEHHA APOAYKTOB AHCCOLHAIHY.
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Haufoaswas Temieparypa FasoB IpH pacliupeBHH T,y = 1800=-
+ 1900 K nabmoaaercs o6bluHo 3a npenesamn 10—20° i, k. B, 0T HauosbLIerc
JIABJIEHHSA CPOpasusa p,.

Ilo Mepe nepeMemeHMa NOPUIHA K H. M. T. JOropaHie TonaKBa yMeHbD-
maercs, a 0TAaYa TEmAOTH CTeHKaM (B CBSA3H ¢ YBeqHUeHHeM OXJaxaatomed
MOBEPXHOCTH LUMJIHHApA) — BO3PacTaer.

BoeTopofidasepacliydpeHdyd EPOKRCXOJUT HHTEHCHUBHAA OT-
Aaua TelJAOTH B 0XJ1axAa0uyio BOAY, IPHBOAALIAR K YBEAHISHHIO TOKA3aTe/ s
ny mo 1,4—1,5 (oxoao H. m. 1.). M3 xapaktepa HaMeHeHHS i, (pHc. 16.1)
" BHITEKAeT, YTO ROKasarenab o~
JAUTPOTBL DaCIIHPEeHHS HABAHETCH
mepeMeHHBIM Ha BCeM XOfe pac-
{IIMPEHAd W JEeXRHT B Hpeneiax
ot 1,1 no 1,5.

AHaNOTHUHO Nponeccy cxa-
THA JAS YOPOLIEHHA PacueToB
) ' g e KPHMBYIO fIpOLECCa PpacliapeHHs
ML Vs -,-],V,r‘i3 VCAOBHO TPHHUMAIOT 32 [IOJH-
G3Vs - - TPOMY €O CPENHHM HOCTOSHHEIM
. NOK23aTeNEM /g, HCXOAR M3 TIPEl-
Pue. 16.1. Hsmelienne mnoxasaTeslefl MOJMHTpONL HOCHUIKM, uTe pafoTa pacluxpe-

pacwkpenud nz= f (V). ;
. HHU3 OPH NOCTOSHHOM /14 U UCTHH-
HOM 2, TOXIECTBEHHA.

OTMETHM KPaTKO BJHAHHE Ha f1, HEKOTOPHIX APYriux ¢axropos. C yBenuye-
HHEM WaCTOTHl BPAEHHS 7 ABHIATENS NMOKA3aTeAb 11, YMEHBILAETCH, Tak Kax
COKpallaeTcss BPeMsA Ha IPOLECC PACIINPEHMS, d CAEN0BaTeAbHO, CHHIKaetcd
¥ TensooTaadya B cTeHKH. Kpome Toro, ¢ poctoM £ HHreHcudpuiHDYerca 10To-
paHye TONAMBA, YTO TAKXKe NPHBOAHT K YMeHDBIICHHIO TOKA3ATeIA H,.

C nopbllileEHeM Harpyskl p, (Npu n = const) nokasareas n, BospacTaer,
TAK KaK TIPH 3TOM VBeJAHYUBAETCH KOJHYECTBO NPOJYKTOB CTOPaHNS, HX TeM-
nepaTypa, a CAeNOBATENABHO, U TENJI0OTAaYa B CTeHKH.

C pocrom o6bema unaubipa Vg (Npr coxpaHenun orHomeHus S/D nocto-
SEHEIM) YMEHBLIAIOTCR OTHOCHTENBbHAS NOBEPXHOCTh oXnaaxaeHus (F.../Vs),
TEllJ00TRaYa OT NPOAYKTOB CropaHHsi B CTEHKH H MOKAasartelb .

C nmazeHneM CKOPOCTH CTOPAHHA KOJHYECTBO AOPOTaOLIEro TONJAHBA YBe-
JMHYHBAETCH, YTO MPHBOAHT K CHHIKEHHIO NIOKA3ATEIA .

Ner - n=200 ob/MiH
=2

16.2, BAJIAHC TENJIOTBI HA JHHHH PACWIHPEHHA

3a BpeMf pacliipesHs ONHOBPeMEHHO NPOUCXOAHT JOTOpaHHe
TOMJIMBA H TENNCOTAAYA B CTEHKH; CAEHOBATENbHO, KO3pOHIHEHT HCIIOAb3O-
BAHHA TEIJOTH H I0Ka3zaTenb NOJHTPOIM PACIIHPEHUR 71, BsaHMOCBﬂsaHH
W He MOTYT ObITh BHIGPZHEI IIPOU3BOJIBHO.

Honycrim, 4T0 Mocne TOYKM 2 MPOHCXOCJHT CTOpaHMe OCTABIIErocsl B IH-
AUHEPE TONJHBA [0 HOJHTPONE ¢ MOKAsaTesaeM 7t,, 3HaueHHE KOTOPOTO MOKa
HeH3BecTHO. s ycTaHOBNEHHS CBSI3H MEKZY 7, H § COCTaBHM YPABHEHHE Cro-
paHpa Ha JHHHH zb.

Jons TeUNOTH CropaHuA, KOTOPasf BHIENWTCH Ha yyacTKe 20, COCTaBHT

Qu— %Qn = Qu— (504 + AQu;) (16.1)
rae AQy, — MOTePH TENAOTH B OXNaXZAOUIYI0 BOAY Ha yUaCTKe yz. '
Tax Kak mpouece ZOTOPAHHA HaYHHaAeTCH NPH Temneparype T,, To Tenso-
Bofi sddert pearuud (mo Kupxrody)
T T
Q2= Qa— (ELn -+ AQu} + (U)rf — (U)rl, {16.2)
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rae (Ug);'f H (Ub);: — npHpalleHne BHYTPEHHeH 3HEPrAH HPOMEXKYTOTHHIX
M KOBEYHBIX NIPOLYKTOB CTOpaHHS B YKA&3aKHOM HHTepBale TeMIIEpaTypH.

Ha ocHOBaHEHN NEPBOTO 3aX0Ha TEPMCIWHAMHKH AnA yuacTKa zd HHEMKA-
TOpHOH AUarpaMmEl 3anuilleM YpapHeHHe SanaHca TeJOTH sa NepUOR paclii-
peHusA )

T
Q:—AQu = (Usy? - ALy, (16.3)

rhe sz — DIOTEPH TENJOTH B OXJaXKJalllyi BOAY Ha yyacTke zb;
(Ub)j.b — BHYTPEHHAS SHEPIUA KOHEUHHIX NPOAYKTOB CropaHusA b NHanasoHe

- H3MEeHeHHH Temmeparypsi oT T, 10 Tp;
ALzb — paGoTa’ NONUTPONHOTC DaclIUPeHs Ha yuyacTke zb

ALy = -5 L (1 - 4) §.T,—BT. (16.4)

3aMEHHB B YPABHEHHH (16 3) TennoBoft adhexT peakuuu Q, ero 3RaUCHHEEM
13 popmynsl (16.2), a npupameHHe BHYTPEeHHel SHePTHH LPOAYKTOB CropaHHs—
pasuoctsio (Uy) 10 — (U,)77, nomyuny

Qu— 500~ (AQus -+ AQ ) = (Un)P — (U )72 +
I L £ y) (BT, —BT).

Ecam K KoHUy Tpouecca pacliMpeHHs, KaK 3TO GbIO NPHHATO paHee,
JoropaHHe TOMAUBA TMOJHCCTRIO 3aKaHUMBaeTed, To (., = 0; cAeXOBATENBHO,

AQu, + AQu = (1 — &) Q, = @, — &0,

Quifp—E&) 1986 (& _ ) iy Bz o .

LOA+v)B  m—1\3p T,—T, —'_C””Tb”—ﬁ €Tz (16.5)

Pewye ypasHedne {16.5) oTHOCHTeNBHO (12, — 1) W 3aMEHEHB MOJbHHE Te-

NAOEMKOCTH JIMHEeHHEIMH 3aBHCHMOCTAMH TENAOeMKOCTefl OT TeMiepaTypH,
HARReM

1,986 (% T, — n)
— : " {16.6}
Pt B et T T s+ 0T T
rie Q, (&, — &,} — cyMMapHEIA TemnooOMeH Ha JUHHH pacilApenns BeJel-
CTBHE NOTOPaHHA H TENNOOTHAAYH B CTCHKH (OTHECEHHBIA K 1 Kr 'I‘Ol‘I.TIHBa)
[Tocne MOACTAHOBKH COOTBETCTRYIOLIMX UHCAEHHBIX 3HAYEHHH BHIpakeHHe
(16.6) MOXKHG TIpBBECTH K BHAY

ﬂg'——l.'_

A— 11,9867,
B—(aw -+ 0pTy) Ty
H PeIlTh METOAOM NOCTEA0BATENbHEIX HpHﬁﬂHH{eHHH COBMECTHO C YPaBHEHHEeM
TIOANTPONB pPacliupenua

(16.7}

T,=T. 6,,2_1 : (16.8)

Ins sToro, 3ajaslmikch sHauenneM T == 10001200 K, us seipaxenns (16.7}
HaliieM neproe npubnHKeHHe anda #, — 1, a u3 ypaBHenua (16.8) — nepsoe
upudnnxkenue xns T,. IlopTopus 310 ABa-TPH DAa3a, NMOAYIEM Cpasy 05e HCKO-
MBI BEJMYUHHL — MOKA3aTeNb DOJHTPORK 71, H TeMIepaTypy KOHLa pachiu-
peaus T,
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ECJ‘EPI He& l‘[pHHHMaTB BO BHHEMaHHe B3aUMOCBARL MEXIY fla H § H CYHTATE,
970 ny, = k, 0pa §, = §,, T. €. HCXOAKTh U3 NCEBAOAAHACATHYECKOTO NPOTE-
KaHH{ npotacca pacmupeﬁuﬁ TO 3HAYCHHe ka MOXHO HafiTu METONOM Nolie-
HKOBATENEHLIX NPHONHKEEHH U3 YpaBHeHHA

B 1,986 _ 1,986
el = e =T aw+bb?"z(1+ 1 ) (16.9
6”’2_1

16.3, OCHOBHBIE NMAPAMETPLI HPOLECCA PAC[IJHPEHH?I

JapireHHe NpOAYKTOB CrOpaHHA p, B KOHUIE pacluUHpeHHA (npei-
NIOVIOIKHB, 9TO0 BBIIYCKHOH KAaNaH OTKDHIBAETCA B H. M. T.) OHPeAeffioT,
UCKXOAf H3 YPABHEHHES MOJHTPONR PACHIHPEHHA

Py = PVZ, . '

OTKYNa

Pp=P; — 5% ; (16.10)
THe 0 — CTeneHb NOCHEAYIOUIETO PaclidpeHHs;
Nhy — CPEXHHI [MOCTOAHHHA TIOKazaTelh NOAKWTPONH paclliipeHHd.
TeuMneparypy rascB B UHAHKHIPE B KOHile paclunpeHus T, MOKHO HaliTH
H3 XapaKTepHCTHYECKHX YpasBHeHHH

szz = 848M2T2 H PbV{, = 848M3Tb,
OTKYRA

Ty==T HJH Tb—T (16.11)

26-1 6:1, a1 *
BHaquHﬂ JapfneHud p, H TeMﬂepaT}’pH T{, A CYIOBBIX nnseﬂeﬁ Ges
HajAyea JexKAaT B CICAYIOWHX npeasnax:

Pye KPC/CM? Ter K
I.[HSEJIH
ManooGOpOTHEIE | cpe)meoéopo'r-
HEIE . .« . v o v e e e e 2,5—4 90— 1000
BLICOKOOGOpOTHRIE . .~. . . . 4—6 1000—1200

Bonee Huskue 3HaUeHHA p, H Tb B MOJI # COIl o6mBacua0OTCA HaTN4uHEM
y HEX Génbuinx & u Menpux. T,.

LanpHefimee paciupeHne APOAYKTOB Cropaius B pafioyem LHJHRADE HUKE
YKa3aEHBIX NpefenoB Hellenecoo0pasHO, TAK KaK TPeGYeT COOTBETCTBYIOILErO
YBE&JIHYEHHA XOJa MOPIIHA M AAE€T HUYTOXKHOE NpHOABNERKHE NOJE3HON mJo-
HAAH HHAMKATOPHOH XHATPaMMBI. :

Lenecoofpasree BCero HCNONBL30BATh GCTABLIMHCSA nepelajl A2BJIeHHS rasoB
‘B TypGoKOoMIpeccopax ausenell ¢ HapAyBOM, IPHHUMAs BO BHHMaHHE OTHOCH-
TeJIbHO BEICOKHE K. 1. J. TYPOHH UpH cpalatblBaHUK GONBIIHX KOJHYECTB Ta30B
£ MaAblMH MepellanaMi NapJaeHHHE.

IIpr BrIcOKHX creneHsX ¢opcHpOBaW#s W Hajyliyepa Temmeparypa T, He
RosXKHa npessiliath 1200 K Bo M3Ge:kaHHe COKPAILIGHHS CPOKA CYKOBl BHIMY-
CKHHIX KJA[laHOB,

3HayeHHs CPemHEro HOKA3aTeIs NOJUTPONBl PacUIUPEHUs f1, UPH HOMH-
HaNbHOH Harpyake NPHBELEHH HUIKE.

L
MOO u COI ¢ oxAaxnacMEME TOpLH-

HAMH . . ... . 1,30—1,20
BOJ| ¢ HeOXMEMAAEMEME nopmmm} 1,25—1,15
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Doaee HU3KHe 3HaueHHA i, B BOJL 06pAcHAITCA OTHOCHTENBHO GOMBINGEN
JOTOpaHHeM U MeHbLIell TensicoTAauell Ha AMHMH pacuiupenus, yem B MO,

Pafora 3a npouece cropaHuAg—pacilipeEHs (,, BHpaXkeHHAd B KHJOKa-
JOPHAX Ha 1 KI TONJIHBA,

Q= AL,y = AVgp,,
gi!nﬁg — cpentee afCOMIOTHOS AABACHHE 33 BPeMs CTOPAHWA—PACIIKPeHHs,
Macca cmect HOPOAYKTOB cropanus M, ¥r, 0 ocTaTouHex rasocs M, B ﬁpo-
ecce pacliHpeHus
Gy =u M-+ M)="pul (1+y,)
O6bem unanuapa V,, M3, B KOHIE pacwikpeHus (Touxa b)
V= Gg—ﬁT—b; /
Pabounit o6sem LLHJII;IH,E[pa : ‘
' Vo e Ly, S8LULW)Ty
_ e Pb
Tozcrapus Bepaxenue T,/p, = BTs/ps, Halinem

e—188L(1+y)T
V== L
CnegoBaTenbHo, paGoTa pacUIMpeHHA
Qo= AVypy= 1,986 £ L LI Tey (16.12)
Beepa 1), NOAYYHM _
Q= 1,986 1"1“7;;0 5. (16.13)

Cpentee afconioTHOE JasneHHe p, ONPeIealoT NyTeM I1aHHMETPHPOBAHHS
NAOIAAH, 3aKAIYeEHOR MeRAy KpHBOH yzbh U ockio afciluce.
INonuyio padory HuKAa Q; HAXOAAT M5 PA3HOCTH MEXKAY pabOTOH Ha JHHHE
pacmiupenun Q, U JEHHH cxaTHA Q4
— 1 Lil+v)Ta

Q= Qu—Qy=1,986 = T (py—py), (16.14)

rie p; = py — P, — CpeAHee UEINKATODHOE XABJEHUE, onpexensieMoe ma-
HMMETPHPOBZHHEM IO UHAHKATOPHOH AHarpaMmel.
MNoacraBus p; B Gopmyay {16.14), rafizem
Q,=1,086 =L L0+ Ta, _ | 08p

g Pa

LT,
= p. (16.15)
16.4. MPOLECC BBINYCKA

OTPABOTABIIHX NMPOAYKTOB CrOPAHHA
B YETHIPEXTAKTHBIX IH3EJNAX

BrmycK NMPOAYKTOB CrOPaHHUA B YeTBIPEXTAKTHBIX AH3edAX OCYLIe-
cTBaAercs B Teverue takta JV. Iasa addeKTHEHCOH OYHCTKHM UHAHHIpA cae-
ayer BHOpaTe ONTHMagbHble Gasel TasopachpefeneHRs. Beck npouece
BHIIYCKA MOMHO YCJAOBHO TOAPAsieNHTb Ha TPH NEPHOAA B 3aBHCHMOCTH OT
OCHOBHEIX (aKTOpOB, BJHMIOMHX Ha YHajleHHe ¥3 LUAHHAPA NPORYKTOR
CTOpaHus.

3a nepariit mepHOA (C Hayana NpeABapeRHs OTKPHITAA Bl yCKHOTO KaaltaHa
H NPUMEPHO IO H. M. T.) OCYIIECTBAAETCA TAK HA3KBAaeMuIH c60600HbIl BHITYCK
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TA30B 3a CYUET H3MEHSIILETOCA Aepenafia AasieHuf Ap MeXAYy OHIAHBAPOM U
BHOYCKHEIM KosngekTopoM. Bo H3GeaHne NoTepH TMAOMAAH HEAUKATOPHOK
IWarpaMMbl BeOOXOAUMO A00HTbesA HaHOoabllell ahMheKTHBHOCTH BHIIYCKA Ta-
30B NPH BO3MOMKHO MeHbIIEM YIJe DpeAsBapeHus BHIIYCKA.

BTopo#t nepHoj COCTOHT B UPHHYEHTEABHOM YAAaAeHWU NPOAYKTOB Cropa-
HHA U3 HUJAHHAPA 32 CYeT BHITANKHBAIONIETo X042 nopikg (takt / V). Hpu stom
NPOTHBOAABAEHAE BHIYCKHOTO TPaKT2 p, 3aBHCHT OT CONPOTHBAEHHS B TpakKTe
(moapoGHee pacCMOTPeHO HHXKE).

Hakoren, 3a Tpernit nepnoj BHIYCKA MPOHCXOAUT RONOAHHTENBHOE yaa-
JenHe NMPOIYKTOB CrOPAHKS B PE3YAbTaTe OTCACHIBAIOMIETO NeHCTBHS NOTOKA
BBHYCKHBIX Ta30B, ABHXKYLIHEXCH no TpyGompoeoAy ¢ GOJBIIOH CKOPOCTHIO.
OrtcacuiBaroinee JeHCTBHE [a30B MOKHO YCHIHTE 3a cyeT fojiee PaHHETO OTKPEL-
THA KJana#a, a TaKKe MOZHOPa COOTBETCTBYIOILIHX CEUeHHA H AJNHHLL BHITYCK-
HOTO TpYGOmpoBOIa. ‘

Brinyck rasos, aHaJOrHYHO NpPOLECCY HANOJHEHHA, COMPOBOMKAALTCS Ta-
30AMBAMHUECKHMH TIOTEPSMH AaBNeHHA Ap,, B KamEOM H3 TpeX NePHOROB!

Ap, = Ap, -+ Ap: - Ap;,
rie Ap; — TIOTepH JaBJeHHS B BLIRYCKHOM KjanmaHe (HAM KianaHaxX) H raso-
OTBOAHOM KaHale B KpHIIKe; _
Ap, — NOTepw AAaBNEeHHA B BHIIYCKHOM KOJMEKTODE K BHIYCKHOM TPAaKTe,;
Ap” — TorepH RaBAeHHN B COEUHANLHEIX YCTPORCTBAX BLUIYCKHOTO
TPaKTa, HaUPHMEp TIyLHTENe, TYpOOKOMIpeCcope, YTH/IH3a-
HOHHOM HaporeHeparope.
ITotepn papneuns Ap, B BHIYCKHOM XianmaHe MOXHO ONpeendTh 43
BEIpAXKEHHUSI IAA CKOPOCTH HCTEYEHHS Tas0B @ NPH HeOOJbIIHX Hepenajax
JlaBJiIeHHA

W= V?gﬂ,lO‘ Ap,; Mfc,
OTKYAA
. JA , w2
Pr= gmgo-1o:
THE ¢ ~ 0,6+0,8 — KosdpUIUEHT CKOPOCTH HCTEHEHHS;
Wf?‘_ yAeAbHull 06beM Ta30B, ME/Kr;
I

CpeAiHsis CKOPOCTh rasoB B BHITYCKHBIX KiallaHaX w HaMmeHAeTcs or 30
10 80 M/c B 3aBHCHMOCTH OT CTENEHU OHICTPOXORHOCTH H (OPCHPOBAHHA ABH-
ratens.

Tlotepu masnenus Ap; B BbmchHOM TpySonpoBoae MOKHO ONpPeJeNHTh,
3H2s pasMephl, IPOXOAHbIE CRUeHH A H KOHDHTYPAIHIO Fa30BEITYCKHOI'0 TPAKTa.
[Ips HOpMaNBHOH AREHE BEINYCKHOIO TPyOoupopofa Ap; He AOAKHBE NpeBH-
watb 150-—-200 mM BOA. cT. 3naveHna cpefHe#l CKOPOCTH rases B TpySoNpoBoae
Ruzenefl MpUBeAeHBl HHKE.

v, =

w, Mfc

Jrzena
mafoofopoTable . . . . . . . . . . 20—40
BeICOKoOGOpOTHEE . . . . . . . . . 4080
¢ Fa30TYpOHHHBIM Han,,ysom Ce. .. BO—120

[Ipa Hanuyuu CHEOHARBHBIX YCTPOHCTE Ha BHIIYCKHOM TpYGOMPOBOZE,
BHI3HIBAIOIIUX TOBBHILIEHHBIE CONPOTUBAEHHs, ofuias HoTepsAa JaBuae-
Hu a2 Ap, MOXET 3HAUHTENBHO BO3DACTH:

Ap, = 0,10+ 0,40 xrcfem®.

YBejMueHHe NPOTMBOLABNEHHA B BBITYCKHOM TPaKTe IPHBOAHT K BO3pa-
CTAHHIO HACOCHHIX MOTEPE, YBEAHYeHHIO Ko3pdHIHEeHTa OCTATOUHBIX TasoB Y,
H YMeHplleHHI0 Kos(pdHIlHeHTa HaloNHeHHS 1),.
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Mepeuncaennsle akTopsl BEI3HBAT YXYAUICHHES [IpoLecca CropaHud, mo-
BHIlEHHE TEMIEPATYDPBl BHITYCKHHX Ta30B, CHHKeHHe MOIHOCTH H addex-
THBHOCTH. B ¢BA3H ¢ YKa3aHHLIM [IPK BEICOKOM NPOTHBOXARJAEHHH B BRITYCKHOM
TpakTe B pacyere pabouero mpoHecca, a Takxe NpH ONpeReleHHH HOMHHAMb-
Hofl MOUHOCTH HeOGXOAMMO HPHHHUMATL BO BHHMAHNE BeNHUHHY Ap,.

16.5. TEMITEPATYPA OTPAGOTABUIHX [A30B

PacuerHoe onpejeNnenue TeMOepaTyphl 0TpafoTaBUIMX TasoB Mped-

CTABASIET SHAYUTENBHBIE TPYIHOCTH H3-3d CAONKEOCTH IIPOINECCA HCTeUeHUSs
rasoB M3 IHAHHIPA H HENOCTATOYHOrO KOJHYECTBA ORBITHBIX AaHuhIX.IIpu-
GAMKEHHYIO BeIHUMHY T, MOXKHO TONYUYHTD, CAeNaB CASAYIOIIHE KON YILEHHA !

- IPOIece HCTeUeHHs rascs MPOHCXOAHT NPH OTCYTCTBHH TellIOo0GMEHa
cO CTeHKaMH H §e3 10TePh Ha JYUeHCOYCKAHHE B OKPYIKAWNIYIO CPeny;

— CKOpOCTE TA20B NPH HCTeweHUH Taf2eT 10 By,

— QCTATOUHEIE Ta3kl HE YUYACTBYHT B PAcCMaTPHBAEMOM HpoIecce;

— NpHE YAaReHHH MPOAYKTOE CTOPaHHA MOpILHeM NPOH3BOAHTCA ONpefe-
NeHHad padota.

Ilpu ykasaHHHIX BOTNYIIEHHAX ypaBHeHKe (anaHca aﬂeprﬁﬁ 3a npoliece
HCTeUeHU A rasoB U3 HHIHHAPZ NMPHMET BHJA

Mc,Tr = McTo+ ApiVa, - (16.16)

rie Mc,T, — rionHasi sHeprHs OTPAGOTABIIEX ra30B;

Me, T, — BHYTPeHHAA 3HEPTUdA rasoB A0 Ha%ala Ipolecca BHIYCKaA;
Ap,V, — pabota BBTaIKUBAHHA NPOAYKTOB CrOpaHHA nopmueM
O61:.eM TIPOAYKTOB CI‘O]JaHHH B KOHKUE pacuInpesus

S48MT,
Vo= —t ’
Po

rne M — KOIMYeCTBO KH/IOMOMEil npo;LyK'roB cropaHys Ha 1 ®r TomauBa.
Pazpenup ypapHeHHe (16 16) #a M, nonyuum

—

cpT,u-_c.Tg,—]— £,986 "’ =Ty (16.17)

Tpunae cpesHufi ycaoBHEI NOKazatenb ajuabathl PaclMpeHHa & =

—_—r —t

= (p/c,, HalleM CPEAHIOn TEMHEPATYDY OTPAaGOTARIIUX IasoB
D Lt
T,=12 [1 - — 1) ] C(16.18)

rie AaA TPOAYKTOER cropaHust k" ~= 1,35,

Paccmatpupas npouece MCTeyeHHs Fas308 HS HWIHHAP2 KaK NOJHTPOHUYec-
KHil U 3371aBafich CPEAHAM 3HayeHMeM ROAHTpOnH 1, = 1,30, Haxomum u3
YPaBHEHUs MOJNHTPONE TeMNepaTypy oTpafoTaplIHX rasoB

fg—1

T,=T,,:(§f:—) L (16.19)

Snavenua T no popmyae (16.19) monyualoTes HeCKONABLKO Goee HH3KHMH,
yeM H3 ypaBHeHHﬂ (16,18).

Cpennion TeMmepaTypy rasoposayilHof cMeck T, cocTodiiell H3 NPOAYK-
TOB CrOpaHus W NPOAYBOUHOTO HMH HAaAAYBOYHOTO RO3AYXa, MOMHO ONpeRe-
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JARTE. B3 YCAOBHA P&BEHCTBA TENAOCONCDHKAHNA BCEH CMECH H CYMMBE TEHJIO-
CogepxaHHA OTHAENbHBIX €€ KOMIIOHEHTOBR 0 HX CMEUIeHHA:

(9a— 1) T4+ oo Tz = {(9a— 1 + P} 5 Tew. (16.20)
Orcrofa cpejHAs Temmeparypa CMecH

(¢ﬁ__l) 2 Tk'T'ﬁGCp r |
O T (16.21)

KonuuecTso OTHenBHHIX KOMIIOHEHTOB B ¢opmysae (16.20) ycranoBneso ua
cooGpaenuil, 9T0 Ha | KMOJB CBEKETO 3apA/a NIPUXONUTCA @, KMOJeH YHCTOTO
BPOAYBOUHOTO BO3AYXaA. CJIEJlOBaTeJ'leO Cc HpO}IYBKDH YXOJAHT H3 LHHAHHIDa
B KOMIEKTOp ¢, — | Kmoneli yucToro Bo3ayxa nawoc P, xkmoaell mponyKTos
cropanus. CpeHIOn MOJBHYIO TEIIOEMKOCTD B HEPBOM HDHOMHMXEHHH MOXHO

ONpeneuTh 0o POPMyae CMEIIeHKA [a30B

.trs’
il —m ((p “'1)'5 +¢, Po
1 = = £, (16.22
{\:, “ Fa— 1B ( )
200 e Haxe npueefeHbl 3HaueHus Koxddu-

UHEHTA NIPOLYBKY @,

1

500 Inzean L By
\. D= xrc/m? YeTEIPEXTAKTHEE ¢ npcmyBKoH 1,15--1,05
i /\# ¢ IBYXTAKTHHE . . 14—1.8
00 bd!] : ;
! ~ \\:,'55] CpeHIOw TemIepaTrypy BEITYCKHEIX
—_'""9/\ e TasoB CJACOYeT H3MEPATH 33 BHITYCKHBIM
) : o] "KOJIXEKTOPOM TIPH YCIOBUH, €CJIH Iassl,

274

NOCTYNAWIMHEe H3 OTAENbHBIX UWHJIHEA-
POB, HOCTATOUHO XOPOIUIO TepemeLlaHk.
43 3HaueHHA cpemgHel Temneparypbl  BhI-
TIYCKHEIX I'a308 {., 3aBUCHMed OT HATpys- -
- KH, YacTOTHl BPallleHMA, TAKTHOCTH, CTe-
. . nend GOPCUPOBaHHA H RPYIrux HaxTOpPoB,
' T COTJIaCHO ONBITHBIM JAHHBIM H3MEHSHTCHA
0 I 70 360 720 240 360 Crenviomus Tmpeienax:

gf

]
S
|

00

=~ Havanm

Ty
[
Lo

ST Yomyora

REl

@, KB i e
pﬁC. 16.2, 32BHCHMOCTH MI‘HOBEHHOﬁ I"IeTpreXTEIKTHbIe . r
TEMITEPATYDR BHINYCKHHIX rasoB OT Ha- Mog ... . ... .. 350 —H0)
IPY3KH pe. cOou BCO . ... . 450—800
} — pacuimpeHHe: J = BHTANKHBEAHE; 5 ~— Apyxraxrasie
HalloNueHHe, 4 — CEKaTHE. Mo ... ... ... 300450
cog o .. .. ... .. 400—500

Dosiee yH3Kad Temmepatypa f. B ABYXTAKTHBIX AM3eldX 0OBACHAETCA TeM,
4T0 B BBIIYCKHOM KOJIJIEKTOPE IIPOHCXOJHT CMelleHHe YHCTBIX IPOAYKTOB Cro-
DaHUs ¢ HPONYBOTHO-HAANYBOYHEIM OXJNKACHHLIM BO3LYXOM.

Jlad HaGaofeHHs Opy SKCIAYATALHH 33 TEMIEPATYPOl BEIIYCKHBEIX T'a30B
7 OBILEro BHITYCKHOIO KOAJEKTOPA, & TAKXKe ¥ BHITYCKHBIX 0aTPYOKOB OTASTE-
UHX UHWJIHEAPOB CyAOBBlE AWzenH 0GOPYAYIOT IHPOMETPHUYECKHUMH YCTAHOS-
Kam#, COCTOSAMHMH H3 PAZA TepMOINap i OGILero ranbBAHOMETPa ¢ Mepexnto-
ZATENEM, TIO3RQISAIOUIMM OUPEeAensdaTs [, Jas J060ro OHIAHEAPA.

InA MaMepeHHS MIHOBEHHOH TeMIepaTyPH Ia3oB OTHEAbHBIX LHJIHBIPOB,
BPEACTABMAIIIErO 3HAUUTNLHEE TP YAHOCTH H3-3a GOMBILUX cKopocTefl H MyJib-
CaUYH rasonB, TPHMEHSIOT BHICOKOUYBCTBUTEABHEIE 31eMEHTHl ¢ TOANIHHOH Tpo-
80;10KH oKono 0,02-—0,03 mm. Ha puc. 16.2 noxasaHa 3aBHCHMOCTh MI'HOBGH-
HO# TewmmepaTyph! TasoB OT HATPYSKM JUIA YeTHIPEXTAaKTHOTO Auseas Ges

Hajagyga.
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Tnapa 17

NPOLECCHE TA300BMEHA
B ABYXTAKTHBIX JABHUFATEJIAX

17.1, CHCTEMBI ITPOAYBKH H BBIIYCKA .

B 3aBHCHMOCTH OT XapakTepa HanpaBfeHHs MOTOKOB NpPORYBOH-
HOrO BO3AyXa CHCTeMBI INPOAYBKH MOXKHO TOAPasfeNHTb Ha KowmypHote
u npamomounbe (pre. 17.1),

B kormyprsix cucmemax BHIYCKHBIE W NPOAYBOYHBIE OKHA DACMIOMONKEHH
B HExHefl yactH uuauvHapa. IlosTomy DpH ABUKEHHH NPOAYBOTHOTC BOSAYXA
OT H. M. T. K B, M. T. CHauaJa mpojyBaeTcs OZHA U3 CTOPOH LHJAHHADA, a 3aTeM
(mp¥ oOpaTHOM JBWXKEHMH BO3AyXa) — MPOTHBOMOJOXKHAS.

B npamomosnnix cucmemex, ¥ KOTOPHX BHYCKHHE K BHITYCKHEIE OpraHn
pacmoNokersEl 10 KOHUAM UHAKMEAPA, NMOTOKH IIPOAYBOUHOTO BO3AYXa Iepe-
MEILAI0TCE TOMBKO B OLHOM HalpaBAeHUH OT H. M. T. K B. M. T. [TostoMy ofizas
IMHHA TYTH TOTOKOB BO3sAyxa (TMpH rasoofmeHe} B OPAMOTOUHHIX CXeMaX
NpHMEPHO B ABA Pas3a KOopoue, 4eM B KOHTYPHBIX.

[lo BsaMMHOMY PACHOJIOXKEHHIO OKOH B UHANHAPE KOHTYDHHE CHCTEMH
JensTea Ha nonepeyrtie (I, 11, TV}, y KOTOPEIX BBHIIYCKHBIE OKHA PACHO/IOKEHE
HaNpoTHB TPOAYBOUHEIX, W nemaessie (I/1}, y KOTOPBIX NPOAYBOUHLIE H BHI-
NycKHble OKHa PacnoNOKeHBl Ha COHOM M TOH Ke CTOPOHe WUMHEApE.

OrHocHTeNREAH BHCOTA NPOAYBOWHHIX H BHITYCKHHIX OKOH KOHTYDHEIX
CUCTEM 3a4BHCHUT OT MecTa HaXOXJeHWF BepXHell KPOMKH MPOAYBOUHEIX OKOH,
KoTopas MOXeT O T pacnonoxkena muxe ([, /1, 111}, na onnom yposue mau
seime (/1) BepxHell KPOMKH BHITYCKHHIX OKOH. B mocneanuxz EByX cayyasx
NpOAYBOUHLIE OKHAa C/efAyeT cHa0XKarh HEBOSBPATHHIMH aBTOMATHUECKHMHE
KAanaHamH BG H3GexaHne salpoca rasoB B HPOAYBOUHBIE pecuBep,

Pacnojioyenne H HanpaBieHUe OKOH B MJaHe, CYUIECTBEHHO BJHAIOIIHE Ha
5K THBHOCTE IPORYBKH H BHIIYCKA, HMEIOT CIERYyIoI e 0CHOBHbe KOHCTPYK-
THBHEIE odopmaerus: akcueHtpuunoe (/, I, 1V), ravrennuanshoe (V), ay-
geolpasnoe (/1]) n apyrue, ABAANWHEcH MOAHPHEAOHAMH HepeuHCTeHHBIX
paHee, :

PacemoTpum XapaKTepHCTHKX Hanbojiee COBEPIUEHHBIX CHCTeM IPOAYEKH
H BHITYCKa. '

Kontypubie cucrembl npopyekd. Oneofi u3  Haufosee  HPOCTHIX
¥ PacnpoCTPaHEHHBIX CHCTEM SIBASICTCS ITONePeuHas lleneBas GecKiamaHHam
NPOAYBKa C SKCHEHTPHYHEIM PACIONOKEeHHeM NPOSYBOUHHX OKOH B MJaHe,
nplMeHAeMas, HanpHmep, 3aBogoM «Pycckuil musenss {puc. 17.2), pupmoi
3ynapuep u Ip. : :

DKCIleHTPHUHOE PACTIOJOXKEeHHe NPOIYBOYHLIX OKOH B NJaHe H HAaKaoK
HX K OCH DHSHEApa (IpHUMePHO Ha 30°) ofecneunBaloT o6pasoBaHHE IOTOKOE
BO3AyXa, MPOAYBAKOIKX NOCAEIOBATEABHO CTOPOHH NHANHAPA, NPHMBIKAN-
mye COOTBETCTBEHHO K TPOIYBOYHBIM M BHILYCKHBIM OKHaM.

¥ ausenefi Ges HaIAYRAa CPEeAHHE SHaUeHUd p, AROCTHrawT 5,0—
5,5 xre/em® npu g, &~ 160-+ 165 /(1. c-u1).

B nopefiiuefi cucTeme MpOLYBKY MOLIHEIX KpeRUKONDHEIX KH3eneld (upMel
3yapuep, Hanpumep tuna RND ¢ rasorypOuuneim magaysom (puc. 17.3),
KPOME OCHOBHHIX NPOAYBOUHLIX OKOH [, HMEIOWUX SKCUEHTPHUHOE Pacnoso-
JKEHUE B MJaHe, IPELYCMOTPEHB AOTIOHHTENbHEE OKEA 2, pasMellesHbie 104
'BBIIYCKEbIMH. JlomonHUTeNbHbIE OKHA YBEMIHYHBAIOT ofllee MPOXOAHOE ceue-
HUE MPOAYBOUHEIX OKOH H OLHOBPEMEHHO IPHXKUMAIOT OCHOBHBIE MOTOKH TIPO-
AYBOUHOIO BO3/yXa K NIPOAYBOUHOH CTOPOHE LUMHEAPA (C LeABbI0 MOBHIUEHHS

171



YCTOHYKBOCTH ABHKEeHHA NOTOKOB BO3ayxa). B Ansenax 6es Haxiysa tuna RD
tpeuHue p, gocTuraoT §,5 5,75 kre/em? npu g, == 155+ 160 r/{a. ¢-u).
Oast yeTpaHeHHs IOTepH 3apAfa Ha MOIHOCTHOM psafe RD auseneit Gupmu
3yAblep Npexae NPHMEHAMN BPallalIiHecs BHIYCKHLE 3aCAOHKH, B HOBefi-
WHX MOUIHBIX U3€/IAX C JaBJeHHEM [a30B p = const (Ranpumep, Tena RND108)

z s

Pac. 17.1. CxeMbl cucTeM rasoofmeHa (PHNYCKa M NponyBKH).

¢ e YTPOIIEHHA KOHCTPYKIIHH H YBeAHYeRUS HaleXHOCTH paGoTot ABH-
farena qmpma OTK&3a/dack OT NpHEMEHCHUA 3aCNOHOK. :

[TereByio OZHOCTOPOHHION WiGASBYIO CHCTEMY NPOAYBKY € Jyueo6pasHEIM
PacmoNOKeHHeM OKOH B IjaHe NpHMeHseT B ocHOBHOM ¢dmpma MLA.N. ans
MOJ (puc. 17.4). :

: IlponyBouHble OKHa KMEIOT HeGoAbIIOH YKAOH KHU3Y. [tocTynaromuit npo- .
,ElyBOlIHI:H:'I BO3AYX cHAYaJa OMBIBAET RHHILE MOPLIHA, 4 3aTeM, ONHCAB IEeTAi0
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CHCTEMH,

Pac. 17,3, Tipoayseka
MerAeMas GupMofi 3yaeuep.

NpHMeHAEMaA
f§ — 3KCUEHTPHYHOE

CUCTEMH,

zaporoM «Pyccknil Auaenby:

&4 — moTepeyHnifi | paspes;

[Mponveka
PACNGAMKERHE NPOAYBOYHEIX OKOH.

Prco§17.2.

&

Sy M SSEA
o .I’
i 3
L s

Puc. 17.5, Ipoaysxa cHcTeMsl, NpEMEHSeMas Hpe
soit G, M, T.

ApHMe-

M.ACN.

17.4. TlpogysKka cHCTEME,
Mol

HAenan pHp

Puc,
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10 KOHTYPY HHIHHAPA, HATIPapAseTc! K BHIIYCKHBIM OKHAM, PACHOJNOMeHHBIM
HEMOCPEACTBEHHO HAJl MPOXYBOUHLIMHE, JIAA yNnyulleHHs Npouecca TPOAYBKH
B HOBHIX MOARGUKANUAX . IH3esed f00aBieHH MO ABa NPOLYBOTHBIX OKHa ()
C DeNbIO YBeTHYeHNA OOLIErO MPOXOAHOrO Ce9eRHs, MOBHILEHNA YCTORURBOCTH
MOTOKOB BO31yXa H HCKJIOYEHU A BOSMOXKHCCTH 06pa3soBaHHsA TAaK HA3HBAEMOTO
KODOTKOI'G 3aMBIKAHHA OOWMEero MNoToKa NPoRy-
BOYHOTG BO3IYXa.

InAa ycTpaHeHUA ToOTepd 3apaia  GUPMa
M.A.N. (73K 3Ke, Xak u dupma 3yabllep) npH-
MeHsJla BHITYCKHHIE 3acNOHKH, OT KOTOPHIX B Ha-
CTOSIEe BPeMd OTKAa3alach. :

HemocTaTsoM paccMOTPEHHOH CHCTEMBl ABASET-
¢ HECKOJBKO XyHiias OUMCTKAZ LUHJAHHApa (#C
CPaBHEHHIO ¢ SKCLEHTPHYHOM), TOBLIIEHHbIE 3HA-
yeHna v, =~ (,12+0,15 u Gonee HU3KOe AaBaeHHe
pe. = 4,0-+5,0 krc/em? (B Au3ensx Ge3s RamLyBa).

Tlomepedanasd TPOAYBKA CHCTEMBl C 3SKCIeH-
TPHYHBIM DACHOJCKeHHeM I[POLYBOUHHIX OKOH B
nnaHe, HenosbayeMas pupmolt G.M.T (puc. 17.5),
XapaKTepHayeTcs TeM, UT0 IPCLYBOUHEIE OKHa
AepeKpHTH  asTOMATHUECKHME ~ KJalaHaMi, TaK
K4K OHH paclonoxenkl HECKOJABKO BHILE BHIYCK-
HEIX (1015 ZO3apAAKH UHJABHADA).

KovTypHBie cHCTeMBl TIPORYBEH NDHMEHSIOT
B ocHOBHOM znf cygoskix MOO u COJ. fIpn
dbopcHpOBaHEH Iu3eseli 0 YACTOTe. BpAlleHHs
OYUCTKA HHAHHAPOB YXYAIIAETCA, B CBA3H C UeM
uegecootpastee NepexcAuTh Ha NP AMOTOYHbIE - CH-
cTeMEl HPOAVEKH.

IIpAMOTOUHEE CHCTEMB TPOAYBKH. [lpsaMo-
TOUHO-KNananHas CHcTeMa HMPORYBKH (cM. cxemy V
Ha puc. 17.1) HmeeT NpOAYBCUHBIC OKHA, Pacnoio-
KEHHEIE TI0 Beelt OKPYXKHOCTH UHKJIHHAPA, H BHI-
OYCKEB® KJManadbi (0T OJHOrO A0 YeThPeX) B
KpHlKe. bBaarogapda TOCNOHHOMY —3aMeLleHHIC
oTpaboTaplUX Tas0B OPOAYBOUHBIM BO3AYXOM AD-
CTHraeTcd XOpOLIaf OUYKHCTKAa WANHHEpPAa HPR
OTHOCHTENIBHO BHICOKHX 3HaUYeHHAX CPeRHEero p,
(5,5—6,0 xrc/em® U g, ~~ 165+155 r/(n. c-u}
B AH3ensx 6es Haggypa.

Prc. 17.6. TIpsmoTouno-ie- BrmycK razop depes KjallaHl JaeT BO3IMOK-

a€Ba7 CacTeMa npogyBkk Zu- HOCTh NOACHPATH ONTUMAABHBEIE (Pasbl Fasopaciupe-

seqas tina J100. JelleHHA M OCYIIECTEAATE AO3apAAKY UHAHRAPAE.

I1poayeounble OXHa pacnioNaraloT B OJaHe TaHres-

UHANBHO (&t = 15+ 25°) ;1o Bcell OXKPYKHOCTH LHANHIPA C LeJbK CO3JaHuA
3aBUXDEHHA BO3AYXa U yJAYULIEHHT Ipolecca cmeceolpasoBanid. '

[TpsamoTouHO-RAGIAHHAA CHCTEMa TIPOAYEKH Hauaa mnpOKoe HpHMEHEHNE
B cydosux MOJ, COO u BOM.

[pAMoTOYHO-IeNEBYI0 CHCTEMY NPOAYBKH, ABAAMMIYIOCA ONHOH H3 Han-
foJee coBepIUeHHEIX (cM. cXemy VJ Ha puc. 17.1), UCNIONB3YIOT B AU3&MAX
¢ NMPOTHBONOJOKHEO ABWXywumucH mopmHaMH (I1AIT). BosmoxuocTh ycra-
HOBKH OREpeXeHMs KPUBOINHNA RHIYCKHOTS NOPIIHA HAa HYXHHE yroa (Ipu
cXeMe C ABYM#A KOJeHUAThIMH BajaMi) NO3BOJAET OCYLIECTBAATD (a3l NPeaBa-
DEHHS BRIIYCKA H A03apaAAKE UWiHELpa. [IpofyBouHble OKHa, MMelOLIHe
B IaHe TAHCeHUHAABHOE HaNpapieHHe, 00ecHedMBAIOT 3aBUXPeHHE 3apAna.
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B nusenax Ges HapmyBa cpepHue p, cocraBaswt 6—7 Kre/em® ApH g, ~ 165
=170 r/(a. c-u),
- Cxewma NpOAyBKU CYA0OBOTO ABYXBaAsHOTO Ausend tina [100 noxasana na
puc. 17.6. OIHORANBEYIO NPAMOTOUHO-IISAERYIO CHCTEMY NPONYBKH B HacTOd-
Hiee BpeMA NPHUMEHSIOT TOABKG Ha cyIoBuX Ausenax ¢ 11T dupmer Joxcdopn.
“OCHOBHBIME HEJOCTaTKaMF NPAMOTOYHO-LIENEBOH CHCTEMH TPOAYBKH SAB-
NAOTCA CJIOXKHOCTh KOHCTPYKIMUH, BBICOKaS TeJIOEANpSIKEHHOCTh BEIIYCK-
HOTO TMOPLIHS, KOHCTPYKTHBHBIE TPYZHOCTH B CAy4Yae HeOGXOAHMOCTH OCY-
IECTRJISHHA HENOCPEeICTEREHHOIG peBepea.

17.2. OPOTEKAHHE NPOUECCOB TIPOAYBKH H BBINYCKA

MexaHU3M NPOTeKaHHA MPOUECCOB BHIMYCKa, MPOAYBKH H Hamox-
HeHUS BecbM& CJIOXEeH, MPOHCXOIHT- B DA3NHUHHY THINAX IBKratenei no-
pPasHOMY H JO CHX IOD TOJHOCTBIO He H3YUeH.
Hcxonna us gefiCTBRTENBEOTC XapaKTepa H3MeHeHHA LABAeHHS B UMAHHApE
[0 Yray 0. K. B., IPOLECCH BHIIYCEA H NPOAYBKH B GOABLLUHHCTBE IBYXTaKT-
HHIX gBUratenell MOMKHO HOZpas-

HenuTh Ha dasst (puc. 17.7). p, refom’
®asal—ceobomumit BE- ORTTT
OYCK MPOAYKTOB CTOPAHHA COOT- 58 \ | ]
BETCTBYET MCTEYEHHIO Ta30B, npo- ¢ g
HCXOLALIEMY B pesyabTate mepe- 24y
naga AABAEHWH MEXAY IMIHH- WAL= L, # A
POM H BHIIYCKHEIM KOJMJIEKTOPOM, 30 ~—'\———_ i | |
a TaKiKe BOIGACTBHE rasofuHamMu- . 28 \ | : ! !
YeCKHX MPOLeccoB B BITYCKHOH 28 Py | ;
CHCTEME ABHIaTeNd. T 24 P : i
CeoSoaHEH BEIIYCK HauHHaeT- '2,2,__, i i !
€5 ¢ MOMEHTa OTKPHITHS BHINYCK- 20 L. ! !
HBIX OPraHoOB (TOYKAa &) H 3aKaH- 1:3 | ! |
yupaetcad OCEIYHO TPH OTKPBITHX 3;6 7 [ f'l [ ]
Ha OIpeseNenHyo BeIHYHHY TPo- MERENRED.NEE 741?:;,
AYBOYHHX OKHax (Halpumep, B fo ) "7 I k
TOUKe g) C MOMEHTAa Hayana yjla- NIRRT/ RN
JIeHUS TPOAYKTOB CTOPaHHA NOX AN
BLITaNKHBAIOIIHN  BO3JEHCTEHEM 08 IEEEAN
TIPOAYBOYHOTO BO3AYXa. 6 L TED 60 10 200 220 740
Tlpoitecc ucTeYEHHS rasoB 3a Eg;ﬁ‘%ﬁ?gg HMT. 9, LK.
speMa Qasot [ noapasmensercs &% - - S&x
§a JBa NMepuoAa: Haj- U MOAKpU- £S5 SE
i, YU HHe Tasgo oo =
THYecKHH cTeye S E

B HalKpUTHReCKOH ofmacti npo-
HCXOMT C MOMEHT& OTKDBITHSA BEI-
MYCKHBIX OPrasoB 10 o0pasoBa- _
HEA Kpmngecxoro OTHOMICHUA JaBjeHRH (B TOuUKe k) P, = (P/Prhp =

Puc, 17,7, Gasel npoleccud BHNYCKA B IDO-
JYBEH.

B 1 k=1
:( 2 ) , TAC P — JaBNeHHe B BHIUIYCKHOM KONMAEKTOpE. an TeMIIeRa-

TYPe BRITYCKERIX rasos oxoio 1000 K u cpenyem Rapiiednn B pecisepe (p,)
~= 1,00 kre/em? cxopocTs UcTedeHus rasop gocturaer 500—700 w/c.
ToaxkputnueckHA nepuoa dasst [ COOTBETCTBYET CBOOOAHOMY KHCTEUEHHIO
TA30B NMPH AaBJeHUH HHKE KPHTHUYECKOIO U HHTEHCHBHOM CHHMKEHHM CKODOCTH
rasos. B HavanpubI MOMEHT NOCTYRJEHHA B HHANHIAP MPOXYBOYHOIC BO3LYXa
BEITYCK NPOJOJIKAETCA 3a CUET KEKTHDYIOIEro AeHCTBHA CTONG2 BLITEKAlO-
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HIHX Ta30B., B CBA3H ¢ 5THM AAB/eHME B UHAHHAPEe B KoHne dhasw [ majaer
NpHMEPHO JIo arMocepHoTo (Touka g), a B BOJI uHoria u Huxe arMocdepHoro,
#i Touxa d Ha KPMBOR p, = f (§) COOTBETCTBYET MOMEHTY Hauaia OTKPHITHA
NpPOAYBOYHHX OKOH. ¥T0J M. K. B. OT MOMEHTA OTKPBITUA BEIIYCKHEIX OPraHOB
[0 Hauaja OTKPHITHSR MPOAYBOMHEIX NPHHEATO Ha3blBaTh npedsapernues gointjcka.
B nauanpueifi NepHOA OTKPHITHA NMPOAYBOUHEX OKOH BO3JAYX B RHJHHAD He
TOCTYRaeT, TaK Kak OOBUHO JaBAeHHE p; B LHIHHAPE B 9TOT MOMEHT BEHILIE HaB-
JNeHNUsd p, B IpoAYBOUHOM pecusepe. Boamworc sabpoca rasoe jc MOMeHTA
YPaBHHB2HHS JapJeHHH He Sy[eT BCJAERCTRHE 3HAYHTENBHOH HACIIAAR OTKpPH-
THIX BHIYCKHEIX OPT2HOB, MHTEHCHBHOTO NMafleHHA JNABJNEHHA B LHIHHADE H
HEKTHPYIOWero jeficTsua croafa BHIYCKHEIX Tasos.

@ a3y [/, nnyu NpUHYXKAEHEBI BRITYCK (YYacTok gef), COOTBGTCTBYIOHJ,yIO
ONHOBPEMERHOMY BHIIYCKY W IPOAYBKE, MOXHO OAPA3AeHTh Ha ABA NIEPHOAA.
Bo Bpems mepBoro neproja Habaiopaercs KHETeHCHBHOe HapacTaHHe AaBieRHA
BCACRCTBHE TOCTYNJIEHHE BO3AYXa NPH 3HAUMTENbHOH NJAODIAAH OTKPRITHX
NpPCLYBOYHEIX OKOH (YYACTOK ge). B TedeHHe BTOPOre IepHOAa aMAJIHTYAB
U3MEHEHES JIABREHUS CHHXKAOICA M xapaKTep nporecca npnﬁnmﬁae'rca
K YCTAHOBHBIIEMYCH. (YYacTox éf).

3ad asy [/ (yeacToK fi) B 3aBHCHMOCTH OT CHCTEMEL IPOAYBKH TPOHCXO-
IUT A160 noTepsA 3apAfa, eCAH BRIEIYCKHLIE OPTaHEl 3aKPHRIBANTCA [OCAE NPOo-
IYBOUHBIX (HanpEMep, B OeCKAallaRHBIX CHCTEMaX), JH0O ZO3apfiKa, ecau
DPOAYBOUHBIE OKHaZ 3aKPHIBAIOTCS NO3Ke BHUTYCKHBIX (HALpuMep, B acCUMMET-
PHYHHIX CHCTeMax NpPOAYBKH). :

Hapsaay ¢ uaMeHeHHeM AaBJIeHUS B ILANAHAPE PH ra300GMeHe B BEITYCKHOM
TPYGOIPOBOAE MOM, BAHSAHHEM HMAYJLCOB JABJEHHA BHIYCKHWX TrasoB BO3-
HUKAOT BOJHHI JaBjieHHS, OKA2HBAILHE 3RAYHTENBHOE BAHSAHHE HA Xapak-
Tep TBPOTCKaHHs NPOUecces B HWHAHHApe H 3PPeKTHBHOCTL HCIONL3IOBAHUSA
SHEPrHE BHIYCKHHEIX Ta30B NPH TasoTypOHHHOM Hanayee,

17.3. TAPAMETPLI NPOHUECCOE NMPOAYBKH H BLINYCKA

Tipoaysxa — HanoaHenue. KoadpUIHEHT H3OHTKZ NPOIYBOYHOTO
BO3LYXa P, NpeicTaBisaer cofoii OTHOLIEHHe ofremMa V), MojaBaeMoOre KoMnpec-
COpPOM MPOAYBOYHO-HAJNYBOUHOrO BO3AYXa K CYMMADHOMY OGBEMY XOAOB
nopuiHell Bcex palOuBX OHAHEIPOB

Ve
qpk—Wé"

rie i — KOAUYECTBO LHIHHEDPOE;
Po, Ty — jaBjieHHe H TeMRepaTypa OKpymawomell CpesH;
Pp, T, — HapneHHe H TeMmOepaTypa HaJMYBOUHOTC BO3XVXa,
3HayeHAs @, 3aBUCAT OT COBEPUICHCTBA CHCTEMb TIPOAYBKH:

¢ == 1,43 1,0,
Tie MeHbIlIHe 3HAYeHHS OTHOCATCH B OCHOBHOM K NPAMOTOUHBIM CHOTEMAM
NpORYBKH.
Koacpupuunem H30bITKA NPOAYBOYHOrO BO3YXa B YCHAOBHAX OKPYKalolieh
cpeanl {p, 0 Ty)

Ty
V.=V, Fo
k 0 04Ty’

CPO - IV

KospdruyueAT HPOAYBKH (p, NpedcTaBifer cofoH OTHOLIEHWE MAacCOBOrO
pacxoza G,, Kr/c, HPOAYBCOYHOIC BO3AyXa, NPOXONAIIETe Yepes paboyuil
UNJABHAD (MTH ZEAHEAPH), K MacCOBOMY DAacXORy Bo3xyxa (., ocrasiierocs
B pafounX LBAHHApAX, : ;

= 2,0=+2,2.

G
(pa:‘é'
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3nayenne G, MOXKHO NOJMYUUTDH DPACYETHBIM NYTEM WM MPH HCNBITAHHH RBH-
ratend (G, = @4y, Kr/c). Ocrapmadca B LMABHADAX Macca BOSAYXA G,
B NEPEOM HpHﬁJ‘IH}KeHHH COCTaBNALCT

Vapg- 104 IVs(l —¥s}+ i Vel vr , (17.1)

RTa( NPt <3 ) 1_1_«|;rE

G,=in

e B, H [, — OTHOCHTENBHAS MOJIEKYASPHAs Macca Bosnyxa H 0CTATOYHHX
rasos.
Bennunnel p, u T, MOKHO ONpeJe/inTb PACYCTHHIM HJIH ONBITHEIM ITYTEM.

OGbiyHO A1 AHSEMEl ¢ KOHTYPHOH NPORYBKOH p, = EETPr

2
HO® wpoayskoli p, =~ (0,90=1,05) p,.
Kosq:dinnueRT npoRyBKH ¢, ABAAETCA OOHHM H3 BamHellux noKasareneli
COBEPIIEHCTBA CHCTEMBI TPOAYBKY H HanoJAHeHUs pafourX LUHAHHEAPOB:

@20+14.

y @& C OPAMOTOH-

Benunguua, ofparHad @, HasbIBaeTca rcoadaqbuuueﬂmom UCIOAL30S8AHUA
1 POOYsOLH0R0 eosayxa Nyt

I o
My = o~ 0,5+ 0,7.

Paccmorpus B3aUMOCBA3H MEXKAY KO3(QOhHUHEHTAMY, XaPAKTEPUIVIOLIHMH
KAYecTBO NPOAYEKH (Pp, ©u Ny H AP}

3aMeRHB B BHPaXKeHHH AAS ¢, MacCOBHE OTHOUIEHHS OGBEMHBIMH (AN1f
ONHCTC BMARHAPA), NOAYUYHM

Go=Vive Go=VsyTe

roe Ve, — - 06BeM OCTABIIEr0CS B LHAHHApE BO3LYXaA, HpHBe,ILEHHOFO K ycqo-
BHAM B pecubepe. Torza

" _Ge _ Veve _ Vs _ 9
47 Ga = Vsuve Vha Nu

CAGNOBATENEHO, ¢y = P,
YeTaHOBHM B3aHMOCBA3D MeKLY Koos(ppuLUHeHTaMH o d oyt

Gk Ga

T Ga=1 ; @ = Ge=1 ’
THE Gy -— CyMMapHBIA H3OBHITOK BO3JyXa, onpelensembfi B BEUTYCKHOM KOJ-
aexrope (B MOM oy == 3,02-5,0; Uu—y == 14,3g, N, Kr/Y §pH HSBECTHHX g,
H N

ChefoBaTensHo,

a2

VIcKOMBIMH B32aUMOCBAZAMH NSTH NHapaMeTpoB rasoofMeHa OyayT

P, P
(pa:_.ﬁ:%; 2k T

TNy Uy o

MonydyenHbie B3aUMOCBSI3H NaPaMeTPOB H KO3(OULHEHTOB fipoUecca raso-
o0MeHa MOMXKHO HCI0J530BATE npu pacueTax H 3KCIePHMEHTAABHEIX HCCAEROBA-
HEAX CYAOBRIX nsnra"re.neu

Boinyck rasop. Ilapienue p, u temneparypy T, B MOMEHT OTKPHITHA BEINY-
CKRBIX OPFaHOB MOXKHO OHpPENe/IHTE U3 pacqera pa6oqero udKaa 4nd SKCIeph-
MEHTANBHEM TIYTEM.
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COrflacEO ONBITHBIM AAHHBIM CPEIHHE 3HAUERHS RaBJAEHHU A p, HIMe-
HAOTCS B CHELYIOMIAX Npemeiax: ' :

Hmsenn 7g
ManoobopoTERE . i . . . . . . . . . (28,
BrcoKoofopoTHREE . . . . . . . . . . (4-+0) pp

Bonee BHcOKHE 3HAUEHHA p, oﬁyc.nosneﬁm fosce PaHEHM OTKDPHTHEM
BHIMYCKHHX OpraHoB (Hampumep, BHILYCKHoro KaanaHa B MOJL qpu uMnynasc-
wom ['TH), ¢opcnpoBannem paGouero Ipouecca Mo HAAAYBY, HOBBILLEHHHIM

AaBJeHHUeM CTODaBKA p,.

. 4
Py . Krefom Temmeparypa BHUTYCKHBIX I rasoB Ty B CYHOBLIX
34 nusenax
10 pih Ty =~ 1100+ 1200 K,
] Y|
' T3 ! rae 6onbLine sHaweHds1 T, COOTBETCTBYIOT MOBHL-
28 7 HIeHHLIM SHAYEHMAM p, W p,; MEHbIUME 3Haue-
Y { BEa T, HaOMIONATCR NPH MOBBIIEHHOM KO3xpH-
’ 12 flHeHTe H3GBITKA HPOJYBOUHOTO BO3AYXA Q.
18 o 3nauenne T, MOKHO ONpeJleMTb H3 pacyeTa
T 10p - padoyero UuKAa HIH M0 an6Jm}KeHHoﬁ dopmyne
22 ¢ {mna nuseneit ¢ ['TH)
Py
10 42 1% 16 78 20 To=Te5
Py, #rcfem? &
Puc, 17.8. 3apucimocth pys= Hapnenue B HBHAHHAPE py; B MOMEHT OTKpBI-

= 10w Hgﬂgwﬂg_’mmmmﬁ THA HPOAYBOYHBIX OKOH HECKOJNBKO BSillle [aB-

JIeHHA MNPOAYBOUHOTO BO3AYXA (puMEpHO Ha 1—
2 Krc/cM®); oAHaxko Gosbiioro sapoca rasos B IPOAYBOUHBIH pecusep Mpu
3TOM He TPOUCXOLUT, 4T0 OFbAcCHSeTea (KaK YXKe YKashBaN0ch) 3HATHTEAbHEM
TIPEBHITICHHEM K AAHHOMY MOMEHTY IJIOHIZAH OTKDHITHIX NPOXONHHIX CeueHHH
BRINIYCKHBIX GPTAROB O CPABHEHHIO C HPOAYBOUHMIMH, & TaKXKe IMEKTHPYIO-
umm speKxTon BBITYCKHBIX Tas0s.

: B OoaplIBHCTBE ciydaes IPH nonymeﬂnu HEKOoTOpore sabpoca rasos H
npo;onx«:emm BHITYCKA AelCTBHTeIbHEI Hpouece NPOAYBKH UMHHIPA HAUH-
HAETCA HECKOJBKO TO3KE MOMEHTa OTKPHTHA KPOMKH HPONYBOUHBIX OKOH,
D10 paer BOIMOKHOCTD CYHIECTBEHHO YB&NHUHTb BpeMd — CeucHHe Opoiy-
BOYHBKIX OKOH, YTO B CBOIO ouepenl OjaronpusTHe BAHAET Ha Beck NOCHELyHO-
Wyl npouecce IPOAYBKH.

Has OPHEHTHPOBOUHOTO OMpEHleJIeHNs NABAEHUA pg B BONO ¢ ApsAMOTOY-
Hofi mpoayskoil A. C. OpJur pDeKOMEHAYET NOJL30BAThCH IpapuKoM py; =
= f (.}, npejcTaBNeHHbIM Ha PHUC. 17.8 {3gaueHua p,; Aa8 MOI[ Jexar Huxe
3aTPUXOBAHHON ofnacTu).

Hs Beipamenus @ = ———-Ek g” CReLYeT, YTO JaBJCHHE B UHIHHADE p, B Havafe

— Fr .
npoiecca HPUHYMISHHOrO BHUIYCKa H [POAYBKH-—HaNOJHEHUS

Pu= & (Pe—Dc) T Prs {17.2)

Tie @ — KOhdUUMEHT, XAPAKTEPUSYIOWHA Noal0 epenaia lasieHul, Tepae-
MOTC B BHIIYCKHHIX opraHaX {p, — p.), 00 OTHOIUEHRIO K oflieMy Mepenaiy
AaBheHUHl B TIpoLecce MPOAYBKH—HaUONHeHHA (P, — p.).

Corfacko 3SKCMEPUMEHTAIBHEIM [AKHBIM KOS QU UH S HT a HaMe-
HACTCA B CJABAYIOLIHX Tpelenax:

Ousenn ¢ nponyBKofi

knananuo-mexgesod .. oL . . . . . 0,504
KOUTYpHOH ® merasBod . . . . . . . 0,4—0.,75
npAMOTOSHO-lEAeBOR . . . . . . . 0,305
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OcHOBHEIMU (PAKTOPaMH, OKa3hLBAIOIUME BANAHHE Ha KoaphuIueHT 4,
ABAAIOTCA, CHCTeMa MPOZYBKH, JaBaeHHE H TeMIIEPaTypa B UHAHHApE E Haqgaje
nmpoluecca NpoAYBER-—HAaNONIHERHA; OTHOLIEHHE BpeMA-—-CeueHde BRMYCKHELX
HHPOAYBOYHBIX OPTaHOE; yCTpDﬁCTBO HnapaMeTphl CMEXHEBIX CHCTEM BIIYCKHOTO
E BHITYCKHOTO TPaKioB,

Huxe npusefentl 3Ha4eHRA KoachJHuHeH'roB pacxoia g OpraHoB rasopac-
Tipejieslenns.

L3 . ] !"’
Opraxel raaopacnpenenennﬁ
OpoAyBOYHEE . . . . . . . . . . . 0,70-075
EBIYCKHBIE . . . . o« o« o o .« . . 6,60—-0.80

OcHOBHOE BAHAHHE Ha Xos(PHODHCHTH pacxofa OXasbiBalOT CaAeAyIouHe
GarTopH: CKOPOCTh TPOTCKa#HA BOSAYXA H Tasa; KOHQHTYPalus OPraHOB
rasopaclpefeseRua H CMEXHBIX 'C HHMH CHCTEM; COBEPIIEHCTBO KOHCTPYKIHA
H H3TOTOBJEHHS KJAalaBoOB H OKOH.

Kak BHAHO 13 NpUBeNeHHBIX JAHHEBIX, 3HAUEHHA 1L ANA PasdHYELIX CHCTEM
IpOAYBKH. H OpraHOB rasopaclnpeiesieHds Majo OTJAHYAKTCHd APYr OT ApYyra.

17.4. PACIONIATAEMOE BPEMS$1 — CEYEHHE OPTAHOB
FA30PACNPERENEHNKA

[lpy DpPOERTHPOBAHMH HOBHIX TUTOB JABYXTAKTHHIX MABHraTenei
nexecoo6pasHo HCNONb30BATh forarhle SKCNEpHMEHTaNBHBIE JAHHEE 0O pas-
ABIHBIM CHCTEMAM TPOAYBKH.

OCHOBHBIMM XapaKTePHCTHKAMH TIasopaclpeiesuTeJbHHX OpPraHoB AB-
JAAIOTCA MX KOHCTPYKTHBHOE ObOpPMIEHHE, KOHCTPYKTHBEHE COOTHOLICHHS M
NpoXoaHsle CeueHHA. Huxe NpuBeleHb KOHCTPYKTHBHLIE COOTHOIIEHHS OKOH
OS OCHOBHEIX CHCTeM IPORYBKH—BHIIYCKA.

OrTHOCHTENBHAY BHICOTA OKOH Yy W Py (B Aonsax ot 8)

Cl:cTel;(a NpOAYEKH ‘1’5 'lprl

KokTypsaas

nonepeuHas : 0,16—0,25 0,08—0,15

nerTIepan . ,18—0,30 0,08—0,15
[pAMoToynas

IpANOTOUHO-ileIeBas (,20—0,25 {,15—0,20

NpAMOTOUHO-K.1ANAHHAR | - 0,08—0,15

I

CyMMapHas OTHOCHTeNbHAA WHPHHA OWeH by M O
{6 Zonax oT D)

-

CleTeMa TPORYBHI by ' . by
Kontvpras (0,2+0,35) nD ‘ {0,25+0,2) aD
IMpamoTodnas (0,55+0,75) nD>

¥ fonplueh uacTH CUCTEM TMPOAYBKH Juid TMOAYYEHHS HYXKHOTO YCTOHYH-
BOTC HampaBieHus NOTOKOB NPOJYEOYHOTC BO3AyXa 0KHa Je/12l0T HAKAOHELIMH
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K OCH H X pajuycy UHIHHIpa (puc. 17.9}. Torpa npr 0oceBOM HAK/AOHE OKOH
takTHyecKas BHcoTa A = fsin ¥, @ NPH TaHTeHUHAZLHOM PACHOJIOKEHUH
oKkoH (B NJaHe) IIHPHHA OKHA &' = & cos . CrneloBaTenbHO, TIpH HAKJIOHE
OKOH MJIOMIAAb NPOXOJHOTC CeyeHHs OKOH [ = bh sin y cos .

Hnasa ofecmedenHs YCTOHUMBOIG HaupaeieHHA NOTOKOB BO3AVXa Heobxo-
AUMO, KpOMe TOTo, uTo6hl OTHOLIEHHE AJHHE OKHA [ K €ro LIHpUHE b Nekano
B npemenax Ifb ~ 1,0+1,5.

KonuyecTso OKOH £ 3aBHCKT OT CHCTEMB HIJOJI.}’BKH 4 LHaMeTpa uunueRpa D
H BEIGHpaeTcad ¢ TAKHM PacyeToM, YTOGH NMPOCTEHKH MEXIY OKHAMH ObLiK
BOCTATOUHE! AAR ¢BOGORHOrO MPOXOAA 3aMKOB OPUIHEBEIX KOJALL, PUKCHPOBAK-
HBIX B KaHaBKaX IOpIIHA.

B Asvrarensx ¢ OpAMOTOUHO-KJAANAHHON CHCTEMON NMPORAYBKH KOJHUYSCTBO
'BBIMYCKHEIX KAATIaHOB H3MeHseTCE oT 1 J0 4 B 328BHCHMOCTH OT CTENEHH GLICTPO-
XofHOCTH H Bhamerpa D uuauHnpa. IipAMepHbie COOTHOIIEHHS MEXAY UHCAOM
i, AMAMETPOM d, H BHICOTOH noabeMa h, KiailaHOB PUBENEHB HIDKE.

. Koanue- P =1 ‘ =2 iy —_2 i =
xiranaroe o {om= iee ey {tm= 8+ 10 /ey K
dy (0,42+-049D | (0,3+0,35D ! {0,35+0,42) D (0.27% 0.34)'9
hy 0,24+ 0,32) D

MoOMeHTE OTKpHTHSA BEINYCKHBIX KJAANAHOB JO H. M. T. @, , =~ 70+100°
¥ BaKpHITHS 32 H. M. T. @, , =~ 50+ 80°, ofmas npoAOKUTEABHOCTh OTKPHI-
THA @g == 120--180°,

Pacnoraraemoe BpeMs—CEUEHHE OPraHOB rasopacnpeeseHHA JBYXTAKT-
HBIX ABHTATENeH MOXKHO ORpeJensiTh, HCXOAS K3 KOHCTPYKTHBHEX COOTHOLICHHUH
APOAYBOUHBEX H BHITYCKHBIX
OKOH J/IA DasiINYHBIX CHCTEM
rasoofMeHa.

Hcxoas . M3 ocofeHROCTEl
BRIGPAHHOA CHCTEMBI NPOAYB-
KH, 3afaloTcs OCHOBHBIMH pas-
MepamMH OKOH W WX KOHGpHTY-
patues.

[ocTpoente  guarpammet
BpeMS — CCUCHHE CBOIUTCA K
OTNpeAeaeHHIo TepeMeHHbIX
3HaueHHit NHHEHHOTO OTKpH-
THA W 3aKPHITHA I0pLINEM
NPOXOAHEX CeueHHH OHOH B
¢$hYHRUHE OT yraaIl. K. B, (415
KOHTYDHBRIX CHCTéM  MPOZY-
BOK); TakHM oOOpasom, H3ame-
HeHHe TPOXONHEIX CeyeHHH
Puc. 17.8. K onpefeseruio npoxomgmsix ceyennii OKOH ONpegeafeTcs KPHBOI

OHOH. OYTH NOPWHA B (YHKIOHH OT
yraa 1. K. B. @ HJH BPEMEHH T.

[Tpy nocrpoeHun auarpaMMel BpeMf-——cedeHHe HCTIOMAb3YeM OAHY H3 Had-
Gonee MPOCTHIX CHCTEM INPOXYBKH — OecKramaHHYK IONEPedRylo.

Hast yueta KOHeUHOH JAAMHBEI LIATYHA OGBIYHO HCNIOAB3YIOT INONDAaBKY
. A. Bpukca

Jeo _yusunipa

00,; = R*2L,
rae R — panuyc Kpusowmna, L — jAauHa waTyHa.
180



OnumweM paguycom R = S/2 B NpoH3BOABHOM MACIUTAGE OKPYHKHOCTS,
CcooTBeTCTBYIOLIYID ¢ = 70+90° n. k. B. (puc. 17.10, a).

Breem nonpapky Bpukca, oTNOXKHB BHH3 OT IIEHTPA OKPYKHOCTH OTDe-
30K 00,. Y3 uenrtpa 0, onumem npousBo/bHEM paguycom ayry BD. Ha ocu
opauHaT BO, (B TOM Xe Maciitabe) OTMOKHM BHCOTY BBHIIYCKHOTO fjp p,.
H TIPOAYBOUHOTO f; g,y OKOH U TpOBeleM nuHuI0 CD, mapamieabHylo ocH
a6emice. Ha ayre BD nanecem XeneHuA uepes gaxawe 5—10° (0, 10, 20, 30°
H T. 4.}, IpHYeM KOAHYECTBO NMOJAYUYESHHBIX YU4CTKOB AOJIKHO OITH HE MeHee
NATH U COOTBETCTBOBATE MOJHOMY OTKPEITHIO BEINYCKHOIO oKHa. OpauHaTaMu
hy, By By 1T, . MTOKa32HBL BEICOTA OKOH IPH COOTBETCTBYIONIHX NOJOKEHHAX
KPHBOWHIA KojJeH49aToro sana (60, 50, 40° u . n.).

Ha ocu atenuce (puc. 17.10, 6) otknaneiBaem B IIPOH3BOABHOM MacHITabe
YIAB 1. K. B. 110 06e CTOPOHB! 0T H. M. T- {0, 10, 20° u 1. 1.). M3 moayyenunwx

Bt
00:_
a) 0 2L
0} '
SN |
k. g P \ £ j'
‘ ol 1)
T : ! |
so| | ’
s | 55 \ |
o BV el
5 49 50 60
H.M.T. ¢ K8,
DY

Prc. 17.10. K mocTpoeumo JHarpaMMEl PACNONATAEMOE BPeMA—CEueHHe,

TOUER MPOBOAUM PAM MEepReHNHKYASPOB IO NepecedeRu ¢ COCTBETCTRYIOMHMHE
MOMOKEHUAMHE BepXHel KpOMKH moputus (Touku [, 2, 8, .. ., I'). B peayan-
TATe JAHHOTO NOCTPORHER NOJAYYaeM KPHBYO [eDeMelleRHs HOPIIHA B 3aBi-
CAMOCTY OT yrJla [I. K. B.; KpPHEBIE Ha yYacTKax (—7 K 2—7 1al0T 3aBUCHMOCTD
BHICOTH OTKPHITHS BRITYCKHLIX M IPCAYBOYHKX CKOH OT VT4 0, K, B.

TTockonpKY IHPHHA OKOH {COTMACKO YCAOBHIO) IO BCeil UX BHICOTE OCTALTCH
MOCTOAHHOH, TO ojyueHHbif rpaduk (puc. 17.10, 8} npeAcrasaser coboii AHa-
FpaMMy BpeMsi—ceyeHHe; NIpH 3TOM naomanb 0—7—¢ OTHOCHTCA K BEINYCK-
. HBIM OKHAM, a Iaowanb 2—7—2" — K NPOIYBOUHBIM.

Macurraber 3THX na0maefl pasguUHb B ONpenedioTes cledyIouiuM obpa-
-3oM. [lonoKeRUI0 NOPIIHA B H. M. T. COOTBETCTBYET MAKCHMAAbEOE OTKPLITHE
BBIIIVCKHOTO A, gay M OPOAYBOYHOIO [l gqay OKOH, & CJISIOBATENDBHO, H MAKCH-
MaJibHbIe TIPOXOAHEIE CeueBNa Fy nay, M2, U F oy, M2, 1A BHITYCKHEIX OKOH

Fo max = Oalty maxs
a NS MPOAYBOUHBIX
Fr{ max — brrhn may®

Macmwtad no ocH OpAHHAT ORPEAegAIOT 0 (OpMyIaMm:
— 1N15 BUYCKHBIX OKOH .
' F
—LEAR adomMy
II’!'B
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— And NpoAYBOYHBIX

F .
—'%f'ﬂ ME/cal.

n

3HaueHHs B maxs €M, H Ry gay, M, CHHMAIOT C JHArpaMMbl BpeMg—ceue-
nne {cM. puc. 17.1¢, 6).

Maciuta6 no ocn afenyce 3aBHCHT OT NPHHATOrO yraa 1. K. B., TIPHXOR4-
wierocs Ha 1 ¢M AJWHBL IHArPAMMEl, H YACTOTH! BpalleHKs KOJeH9aTorTo Bana r,
of/mMEH, T. €. u/ba, cfem.

Taxum ofpasom, MaclTab naomaged fuarpammbl:

— % BHNYCKEEIX OKOH

£ o
—E‘h“,’—az‘- o M7 cfem?;
) T
— I8 APOAYBOUHEIX OKOH
F . 0
——"h'f’a"--ﬁ—n M2-c/ea’.
n

Huarpamma Bpems—ceueHHe JaeT BO3MOXKHOCTE OlpefensiThk pacnoJsarae-
MO& BpeMA—CeueH e JIUTa OTABELIX (as BHIYCKa W TPORYBKH. 1lpeanonaras,

fu,
fa,
Ml '
Aa f‘ﬁi Aa
' k ;,Ff Ap ol An
Aa I\i ri -
An 5 1.3
foade \ AB . ﬁl
- L [ TR 2 B \ . ’ L Ml
8¢ 40 20 0 20 40 63 80 &0 40 20 2 20 40 &g
BT, VACES N HMT, AEA]
Prc, 17.11, Huarpamma pacnoiarae-  Pac, 17.12. JuarpaMda pacnonaraeMoe BpeMa - Ce-
MO BpeMA-—cenerne {fusenr JPH vyenne {ousens JIKPH 74/160).
30/50).

e ::ﬁ‘;‘if:;f’“;:‘"_"f};o’;gB:a?pjfi YTO MOMEHT Hauajia NPOAYBKH COBMEAZET ¢
sutmyck: T1. 5. - moteps SADAAN. MOMEHTOM OTEPHITHSI NPOAYBOUHBEIX OKOH H
yrto mMHpHHAa OKOH & == const, pasoObem
IH2TPaMMy BpeMs — ceueHye Ha UeTHpe mmomanuw (oM. puc. 17.10, 6),
COOTBETCTBYIOWIHE npedeaperuro 6bifycka, T. €. AUArpaMMe paciojaraemoe
BpeMA — CedeHHe BHIIYCKA 70 Hayala OTKPHTHS APOAYBOUHEIX OKOH (ma. [),
npunyncOesomy  ebinycky, T. €. TPOLeCCY BHIIYCKA BO BpeéMsi MPOAYBKHU
(a1, /7 nmoc na. I11), nepuogy npoxyexu (na. /7/), nepuony dosapadsu, Wi
nomepe 3apada, ecAy TIPONYBOYHEIE OKHA 3aKPHBAIOTCA PaHbLIe - BHITYCKHBIX
okoH (mn. fV).

B kayecTBe KpHTEPHEB BHOOpA OCHOBHEIX PasMePOB rasopaclpefieHTenb-
HEIX OPTaHOB MOXKEQ PUHATb CPEJHIO YCAOBHYI0 CKOPOCTh @, M,
HCTEUEHHMS NPOAYKTOE CrOpaHHA HAM BO3AYXa 3a paccMaTpHBaeMylo ¢asy:

— cBOGOAHLE BHRYCK (RAS KOHTYPHOH CHCTeMB! NPOAYBKH g = W,
a A7s NPAMOTOMHOR g == 1P,) ' '

__Vs(l—1s),
¥

=) —
C.B

Ae. s
— NPHHYXIEHHBH BHITYCK :
R ACH

mE T Amna’

w
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— HPOAYBKa-—HANOJHEHHE

PV s
w,= A N

Te p, — KoahpuuueHT H30LTKA BO3AYXa, oupefesnsieMell 13 ofUlero pacxojia
BO3/lYyX4a, NOSABAEMOTO KOMIPECCOPOM B ABHTATENb HA HHKN (Vi)yumen-

3Hauenus cpenHell YCNOBHOH CKOPOCTH W HCTEUEHHS TPCAYKTOR CrOpaHHA
H BO3AYX4 JIEXKAT NPUMEPHO B CAEIVIOMAX Npefesax:

w, Mfc
Pasu THXOXOEHHE BoeTporogHue
ﬂﬂ3eﬂi_’l AHIENN
CeoGDEHEH BHIYCK 200—500 400—1000
FpneyseHsHil BRIYCK Yepes '
OKHA 50—150 130—200
Kananel 50—100 75—150
TIpoayeka — HamosHEHEE _ ) _ 80—100 * 100—120 **
* KoHTYpHAA cHITeMa npo:{yauﬁ,
“¢ FIpAMOTORHASE CHCTEMAa MPOAYBHH.

Tipr nmpoeKTHpOBAKHH B cAyYae OTKJOHEHHA 3HAUEHUA w OT PEKOMEHJO-
BAHHBIX MPOBOASAT KOPPEKTHPOBKY OCHOBHHKX PasMepOB OKOH.

Ha puc. 17.11 u 17.12 npuBeneHt AMArpaMMbl pacliG/IaTaeMoOro BpeMa—
CeueHHe JBYXOTeueCTBEHHEBIX CYACBHIX Auzenedi tuna AKPH 30/50 ¢ konTypHO#
nonepeurodt npogyekod u trna JKPH 74/160 ¢ npamoToyHe-KAataHHOH MPO-
AYBKOIL..

17.5. PACHET HPOUECCOB BHIIYCKA H HPOIYRKH

fIpouecc pminycka. OcHopHofi Uenblo pacdera razoobmeHa B ABYX-
TAKTHBIX JBHTATeAX HABASETCH ONPEAETeHHE TeOPeTHYECKH HeoGXOLHMOro
BpEMA—CeUeHHe OTJAESAbHBX (Pa3 BHIIYCK2 M NPOAYBKH H COIOCTABRJIEHUE €T0
¢ -PACHOJNATAEMBIM, TONYUSHHBIM Ha §ase ofpaboTkd M aHANH3A MHOTOYHCJAEH-
HEIX 33BOACKHX JAHHHIX TO PASAHYHBEIM CHCTEMAM NPOAYBOK.

IlpuGimiKeHHE pacyer npolecca BHITYCEA Ta30R H3 UHAHHIDa BPOH3BO-
IHTCR Ha Gase ypaBHEHHs OAHOMePHOTO YCTaHOBHRBINErOCH ABHKEHHA IOTOKA
rasa; NP 3TOM NPHHHMAIOT, UTO A4BJAEHEHE B NPOAYBOYHOM H BBITYCKHOM KO-
AEKTOpPAX TMOCTOSHHO. VcXOTHBIM AnSl pAcyeTOB ABAAETCS ypPaBHEHHE CeKYHA-
HOTO pacxofia raga

dG = ufp VZ:i dt, | (17.3)

rne dG — pacxeA rasa 3a Bpemd df;
© W — KozddUIEeHT HCTeueHHS ra3a H3 BBUTYCKHBIX OPraHoB;
1 H U; — daBlneHHe H y,[[e.]'IbeIfI Oﬁ'beM raza B U.PI.TIHH,EE]JB.
KpHTH‘JECKOE QTHOHIEHHS .ﬂ.aBJIeHHﬁ DpHE HCTEeMEHHH
k

ﬁ“p:(%:-)w: (%)k_l ’ (17.4)
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OyHRONA, 3aBUCALIAA OT Mepenafa AaBAeHHH § = f(-gi) ARS HAIKPHTH-
- 1

4ecKol 06nacTH (%>ﬁm) , He 3aBHCHT OT OTHOWEHHA Pofp):
1
1

w2 NE 2gk
P = Prmax = (m) E+1° . (17‘5)

DQYHKUMIO HCTEYCHHA OAA DOIKPHTHYECKOR obnacTH (p,/p; < B,,) MOXKHO
ONpedeanTh H3 Bhlpaxkenusa {pec. i7.13)

S z PR
=V 2055 (pyp® —(pup0 * | (17.6)

Tle pg — JaBJeHHe TA30B 3a BHIIYCKHHMH OPraHaMH.

Temnepatypa B HHAUHAPE 3a NepHOR BHIIYCKA HaMeHAeTCA B Npefenax
800—1500 K, yro cooreercTRyer ssauennam k& = 1,32+ 1,29. Ecnu npunats
cpegree sHayenue £ = 1,30, 10 Y, = 2,09

OG03RaunM HadaAbHEIE 1ap aMeTPhl Taza B UUMHEAPE uepes po U Uy H [PH-
MEM, UTO H3MEHEHHe COCTOSHNS B UMJINEADE IPOHCXOANT 10 NOJUTPOIE ¢ oKa-
sateneM m < k., Torza mocme npeo0pasoBasii BCXORHOTO BHIPaXKEHHA JIS
pacxofa rasa (17.3) momyuum cAeAyHUIee YpaBHeHHE:

i

1
1 _ . — - — dv

P {paf p2Y 1 e {pif po) = Mé‘P Y pove (ipe) 2 27 di V1 : (17.7)
1 - 1

Pentup ypasseuune (17.7) oraocurensHo fd#/V, U NPOUHTErpHpPOBAB ero,
HailteM 00ieée OCHOBHOE BHIPAREHHE AR HCCNEAOBAHMSA IPOLECCA HCTEUEHUR
rasoe npu rasoodmene [61:

; 138
fdt - 1 S (P1/00) Gm T T - .
j Vl - mp VPoUn 1p d (pll"pi))

1 . | dVy
v V-ﬁu—j i)__ﬁl_ gavat . (17..8)

Y (pipgy S .
VinterpupoBanue 3TOr0 YP4BEEHNA MOXKHO PACHPOCTPAHHTL Ha Jm0o6OH mepuon
BpeMeHH MpOIeccOd BEITYCKA H TMPOAYBKH; nepememiblmn BENMYHHAMH #B-
NRWOTCA Po/pe; f; Vo 1 QyRELMA P.

Wurerpuposarue nepeoi uactH {4 ,) ypasrenus (17.8) MOXKHO pacnpocTpa-
HATDH KO0 Ba NepHOA HpeABapeHus BBEUIYCKa, JHGO Ha Bech Npouecce cBobof-
HOTO BHIYCKA.

Pas6uBas nepsHlil HHTerpan (A,) Ha B2, COOTRETCIBYWUINX HAL- H MOL-
KPHTHYECKOMY HEpHOjaM BBIIYCKA, HCHOJIB3YS XapaKTepHCTHYECKOE ypasHe-
HHe .H NpRHUMAs AndA ynpouleHus R =292, m = k& = 1,30 u Y = 2,09,
nocse npeofpazopaNusa BHpaXeHAR AAf ONpeleneHusd BpeMA—CeueHus CBO-
GOZHOro BHINYCKA (10 HayaAa NPOAYBKK) NP HAAVYHUH Hal- H NOJAKPHTUYECKOH
ofinacTel nosyyaem

:5[;,, - V“ [(0,496 +0,102p,/p (%’-)“’_“5*_

—0,59-—0,1 In b]m c. (17.9)

Ilpy OTCYTCTBUH NMORKPHTHYECKOH 06AACTH, YTO HAGAIONAETCH B OCHOBHOM
y BOH, ¢dopmyna (17.9) npumer BuA

. 0.39%y ' 0,115_1;0 17 In—2 ] w2 .. 17.9a
Ap= VTS [(pb’pd) 2110 Vg ]M ¢ ¢ )
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bl

Ws ypasrenudl (17.9) u (17.9a) MOXHC OnpeenuTh NapaMeTpst rasa B wu-
JORHApPE B DaccMarpliBaeMbli MOMEHT BPEMEHH.
,}laB.-'IeHHe B MOMEHT OTKPHITHA MPOAYBOUHBIX OXKOH

0,102p;

Pa= = - (17.19)
( W ]/:-Tb Ay 4059 +0,11n Ve '(Pr.-’Pb}O’HS — 0,496 .
) L n Vb
JapneHue NpH HCTEYEHUH B HAAKDHTHUECKOH (ase
Pa= J —, (17.10a)

rae V, — cpennufi o6bey OT Hauana BHIIYCKa 10 MOMEHTa Hauaja NPOAYBKH; )
V, — o6beM HUAHKADPA B MOMEHT OTKPHITHS NMPOAYBOUHBIX OKOH :

Va= Vet Vs (I —p). Ry :

Cpezpnnit o6beM UMAHHAPA OT 2.2 —— S

Hayala BRITYCKA N0 MOMEHTA 0T- 5, - H S A
KPBITHA IPOAYBOUHEIX OKOH (REA- '\ iy npu =i, |
BapeHHe BHINYCKa) il Y

Vo —Va 16 1 — A

Va=="%—" 14 ' ~\ f

1,2 - N

=1E
E

CorsacHo ONBITHEIM JaHHBIM ’
focne Hayaja OTKpHITHA mpoay- %0
BOYHMX OKOH JaBieHue B UH-  gg
JHHApe p, TpPOAQIKAET MajaTh.  pe
B nepeom npHOAMKEHHH OPHHH~ )
MaloT, 4Te CBOGOMHBIN BEmyck 4 |
3aKaHuHBAeTCs TNPHMEPHO B Mo- 47 i
MEHT CHEXEHHnd p, J0 JaBJIeHH1, g
cooTBeTCTBYIOIero Hawany mpo- - 0 G0 4T ab 4 0
necca MPUHYKAEHHOTO BHIEYCKA Pufpui Be[pu; PrfPa
(WA HeCKOJIBKO MeHBLIETO p). _ g
IlaBneHHe p, MOKHO ONPENENHTH Pue. 17.13. rpa,f};{n; %{?;BHH ¥ = f (pulpsi
U3 (popmMyIbl -

Pu = ﬂ(ﬁk"*Pr) T Pes
f/ie 3HAYEHHA ¢ ONPEASITIOT SKCTICPUMEHTANBHEIM MyTeM (cM. ¢Tp. [78) muau
H3 SABHCHMOCTH p, == (0,90+0,95) p,.

Ypapuenue (17.10) MOXKHO HCTIONB30BATH TAKKE JNA NOCTPOCHHA GYHKLHH

H3MEHEHHsS MABJIEHHS BBITYCKA B IHAKHEDE OT yra M. K. B py = [ (@)-
. B 3ToM cayuae KpUBYKO, COOTBETCTBYIOLIYIO MPOLECCY BHIYCKa, CAEAYET pas-
6HTb Ha pAA YYACTKOB B Hal- M MOJKPHTHUECKOH oGaacTsiX.

TeMnepaTypy JUIf KasKAOTO yYACTKA MOXKHO HANUTH HS YD ABHEHKA MOJNHTPON-
HOro paclupeHus razos (npH m = 1,30). Macca Bosnyxa, BHTEKAIOWEro Ha
COOTBETCTBYIOIIEM Y4acTKe,

_ AV Yy
AG;’ _— RT]_ RTg ’

a ofman Macca BO3AyXa 34 Bech HEPHO] BHITYCKA
n
Gb = El AGE‘,
. n=l,
rae n — 4YHCAO YVUACTKOB.

Mpouecc MpoayBKH. [Ipouece MPOAYBKH HAUMHAETCS B KOHIlE CBOJONHOTO
BEIIYCKA, T. € MpPH CHHKEHKH RaBACHUSA B IMJIEEAPE A0 py. [1pn sTOM mpel-
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noJIarTaloT, UTo AaBieHue p, H p, B TeUeHHE MPOAYBKH MOCTOAHHO. s ocHOB~
HOTO YpapHeHHA pacxopa rasa (17.3) HaxofuM HeOGXOAUMOE BpeMA—ceUyeHHe
DPOLYBKH

G
Ar,:j'ndz:—“_;ﬂ, : 17.11)
) suntPn ¥ privy ( J

rae . —— MICIaLp MPOXOIHOTO CeYeHHs MPOXYBOUHBIX OKOH B PAcCMaTpHBab-
MBI MOMEHT BpeMeHH;
W, — KoszthhHIHEeHT pacxona, OTHeCEHHHN K MPOAYBOYHBIM OKHAaM.

@yHRIHIO q;n:f(%) ONPELENSIOT U3 BHIPAKEHHA

‘/ | =z Ex
& k
to= Vo2gh | (2)F - ()7 |

HAW H3 Tpabura Ha puc. 17.13.

Heofxoaumass macca npoAyBOuHO-HafAYBOuHOTO BOsAyxa G, = Vp.@..
Crenoeatenbto, HeofX0ARMOe BpeMA-—cedeHHe IPONYBKH—HaAlyBa IPH OTHe-
CeHHH napaMerpoB p, T H @ K YCJIOBHAM Ha BUYCKe (T. €. B PeCHBEPE BPOAy-
BOYHOTO BO3AYXA)

A=t dtem— s __ o185 %Ys 17.12
. Efq P’n"l’nV-RTk HnWPr VTk ( )

His dopmyant (17.'12) 'MOZKHO OIIPEREINTh TaKie AaBA€HHE p,, a4 H3 rpadHKa
__f( Pa ) KOS(pUIHEHET HCTEUEHHA W,

_ l'IpﬂHy)K.meHHuﬁ BBINYCK, TIpHHYIEHHHI BHITYCK NPOHCXOAAT NoA Aefi-

CTBHEM NOCTYIIAI0Iero B NHAKHAP NPOAYBOUHOTO Bosgyxa. IIpumewm, uto Xas-

JIeHHE B IUJHHADE P, U BHIYCKHOM DECHBEDE p . BO BpeMs HPOKECca MOCTORHHO.

TlpennmonoXuB, 970 HpoLece UCTeueHHA ra308 NPOUCXOAUT €3 TenooOMeHa

CO CTeHKaMH M NPH OTHOUIGHHH IaBAeHUA HHXKe KPHTHUECKOro, Haijem Heol-
XOIHMOe BpeMf-—cCeueHHe DPHEYXKIEHHOTO BBITYCKa

6 . _
Ay = 17.13
5 fdt = s o V pafvs | _ ( _ )

rie (pyHRIHIO

wo=V st [z - (2]

MOJKHO ONpeReTHTh H3 rpaduka Ha puc. 17.13.
Macca rasop, BHTeKIUHX 33 TIePHOA NPHHYXACHHOrO REIIYCKa,

V.
Gb= ':Pk%_Gc. B*

Macca rasos, BHITGKLIBX 3a [epHOJ CBOOOKHOTO BHIIYCKa,

_ Vs piVa ‘ '
Ge.n = "7, — RFw’ (17.14)
rie HHAEKC <«M» OTHOCHTCS K Havwany IPOLYBKH.

Temnepartypa
—1

k
Tn': Tb (pw"pb) k
Tloactasue supaxenue ana G, B dopmyay (17.13), monyaum

PeVs i .
- GC B —
w0 _ (s g, )} YR
2T wpts Vo - ( P Ge. B) noleps, (17.15)
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Cpenesa YCNOBHas TeMNepaTypa rasoB T, 3a BpeMd NPHHYKIEHHOTO
BHIIYCKA 3aBHCHT OT CHCTEMEL HPOAYBKH M XapaKTepa NepeMemUBaHUA NpoIy-
BOJHOI'C BO3AYXA C BHI’IYCKHI:I’\{H rasami.

Tipy yCJNOBEWH TONHOrO NepeMenIHBAHHA, KOTOpoe MOZXET HabnIOAATECH

‘B MO/ ¢ routypuoli mpopyrko#,
(4T AT T,
Ta="mmrargrefr (17.16)

rie T, — Temneparypa OCTATOHHBIX TA30B. '
A. C. Opann npensaraer onpefensTs Temueparypy T, (B OCHOBHOM Aas
EBHTATeAell ¢ MPAMOTOYHOH NpoAYBKoi} o gopmyne

 Ta—-Ta
Tl-l = -'[n—?;m s (17 17)
rae T, — TemepaTypa B Hauaze TPOXYEKH.

Teope‘queCKH HEOGXONUMOE BPeMA—CeUeHHE MPOIYBOYHBIX H BHIMYCKHHX
opraioB {A¢) oObIMHO MeHbIUE PaACHOiaraeMoro, TaK KaK B TEOPeTHUYECKUX
pacuerax peafbHHe TPOHECCH BHUTYCKA K HPOAYBKH 3aMEHSIIOT YCJOBHBIMH,
© MPOTEKAUIMMY NPH OFHOMEPHOM YCTAaHOBUBIIEMCH TeUeHHM rasop 0e3 ywera
BJIHAHHA AHHaMUKH TasoBO3AYUIHOTO HNOTOKA BCETO HPOIYBOTHO-BHITYCKHOTO
TpakTa.

Kax moxaswblBaeT COMOCTAB/MeHHe PACUSTHBIX H SKCMEPHMEHTANbHHX JaH-
HEIX, OTHOILIEHHS PACHOJIaTaeMoro BpeMa—cedenne (A ) K TeopeTHueckH Heol-
xoauMoMY {Ag) NeKUT B cAEAYIOUWHX [Ipefenax:

A4,

JByXTakTHHE ABHFATENH
madoofopoThee . . . . . . . . 1,0—1,50
BulcokeOBOpOTREIE .. . . . . . 1,0—1,25

H[JH HEQOCTATOYHOM BpEeMA—CEUCHHH JCJieyeT COOTBETCTBEHHO YBOAHYHTD
NPOXCAHLIE CedeHHA OKOH. _
" OKoHuaTenbHHIE pasMephl H KOHQHTYPALHIO OKOH YCTAHABJNHBAIOT TOCHe
BKCHepHMEHTaJIbHOﬁ A0BOAKH HpOIlyBO‘IHO-BbIl‘I}'CKHO‘F{ CHCTEMbI Ha OINBITHOM
OTCEKE HJIH TOJOBHOM IBHT'aTeNe HOBOH KOHCTPYKLUHH.

17.6. OUEHKA KAYECTBA TA300BMEHA

CoBeplueHcTBO Aponecca raso0sMeHa MOXKHO OlLIEHHTE TTapaMeT] aMu
pabouerc HHKAA P, Pi, &5, . U KosdpUuHeHTamMu ¥,, N, Ppr Ppy G-
JonoauuteasHbiME KoshGUIHEETAMH, XaPARTEPU3YIOMIMMH COBEPUICHCTRO
IpoOTeccOB TPOAYBKU W BHIIYCKa, SABJIAOTCS:
— k03hpHIHEHT O0Ae3HOTO IeficTEUA NPOAYEKH 1j,, DABHEIH OTHOLIEHHI}
KOJMHUecTBa BO3AYXa L, ocTapilerocs B LHUAHHLPE Nocle NIPOAYBKK, KO BCeMY
KOJIHGeCTBY 3apfijfa, COCTOALIETO H3 CREMEro BO3JYX4a U OCTATOUHHX TA30B

M.},
) . 1

T]FI:L_J-‘_M, =1 +?f’
— KO3DHIHEHT HCNOAL20BAHIA NPORYBOYHOIO BO3AYXa, paBHHH OTHO-
IeHHIO BO3AY XA, OCTABIUErOCH B H,HHPIH)IPE, KO BCEMY KOMHUCCTBY, NONaHHOMY
3a BpeMsa razoobueHa, 1, = ?;

a
— KOz(pOhOHIHEHT YHCTOTH 3apAAa ¥, XapaKTepU3yIoMUt OTHOIIEHHE OCTA~
TOYHBIX [a30B B UHAMHApe M, K KOAHUYECTBY ECEro 3apAna, COCTOAILEro H3
BO3AYXA K OCTATOYHBIX Ta30B (L -+ M),
Mr Vr

nr.;:i‘*'.-Mr T =1—=m
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KoathduuuenT 0CTATOIHBIX Ta30B ¥, B MePBOM NPHOIUMKEHHH MOKHO ONpe-
HeNHTh XMMHAUECKHM ARAMH30M HPOO rasos, OTOOPAHHBIX H3 HMAHHAPA K Bhl-
nycksoil cheremsl, J{aa orfopa 4HCTHIX MPOAYKTOB CropaHHs 3a NMPOMEXYTOK
BpeMeHH OT OKOHYAHHSA Tpollecca CropaHua A0 Hadyana NPOAYBKH HCIOJAL3YHOT
crenvaisible ORCTPOACHCTBYIONHE TasooTOOPHEIE CTPOSOCKOMHYECKHE Ka-
MaHbl. TOT METOJ He JaeT, ORHAKO, JOCTATOYHO TOUHBIX Pe3Y/bTaToB H3-3a
TPYRHOCTEH OT0OpA CheAHero o BCemy HMJAUHAPY COCTaBa rasa.

T, %
80

S el
3 ;D

30

69 R

]
-
Y
v

_ | ‘ . I
ag 10 12 14 18

ot

‘i

i
[/ a7 6% 48
Puc, 17.14, Tpadux sasHcHMOCTH Wn= f (P, Pk}

KpoMe xHMHMUECKOro aHaln3a FasoB HHOTAA NPHUMEHSIOT TaK HashiBaeMbif
Memod Mpaccupyioueeo a3a, TPH KOTOPOM BO BIYCKHYIO CHCTeMY PaboTarollero
ABHrareis BBOLST IPHCANKY rasa (daule BCEro aleToHa), KOTOPas mpu f =<
< 600+800° Cu p =2 5+ 8 xre/em? ocTaercs crofiKoH, a MpH 60/ee BHCOKHX {
# p TOJHOCTHIO cropaer. [1o KOHLEHTPAUMH MPHCAAKH Ha BIYCKE M BHITYCKE
MOIKHO OnpelleHTh 3HAUYEHUA 1), H @, : ,

3aBHCHMOCTH K. I. J. IPCAYBKH 1), OT Ko3(dHLHeATA HalHITKa POLYBOY-
HOTO BOSAYXA @ U p, AIA NPSIMOTOYHO-LIENEBOH CHCTEMH NPOAYBKH (HONY-
geHHEIE JIHCTOM Ha MoAessiX) NpHBeAeHkl Ha puc. 17.14. TIpaman I xapakrepd-
3yeT U3MeHeHHe 1, IPH YAANCHRH BHNYCKHBIX Fa30B 63 CMeIHBAKHA HX € IPO-
LYBOUHEIM BO3AYXOM, KPHBasA 2 — TIPH NONHOM cMellenny. M3 sKcnepHMeHTOB
CTIefyeT, YTO MAaKCHMalbHBle 3HAUeHHS 1), HPH NPAMOTOYHO-IIENIeBOH cHeTeMe
npoayBKH gocturalor 92—96% (kpusbie 3 H 4).

OpueHTHPOBOUHEE 3HAUEHHA K. 1. 1. IPOLYBKH 1, H3MEHSIOTCA B CAEAYIO-
IHX Tpelenax:

CucTema NPOGYBKE : Yy N %
TpaMoToukas _ (,06—0,10 82,5—91,0
Tomepeunaa ¢ 3KCUSHTPHULCKEM PACNONOKERHEM 0,10—-0,12 91,0—89.,5
OKOH B Rnahe
[MetneBan ofHOCTOPOHHAS 0.12—0,15 - 89,5—87.0
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Hecenegopanue nponeccos rasoofMena NPOK3BOAAT Ha NIOCKKEX HAH ofnpeM-
HEIX, CTATHUECKHUX WM THHAMHYECKHX MOJeNfAX (HenpepslBHOTO HJH -OgHOpa-
30BOrO JeficTBuA), a TakiKe H Ha paboTaloniux JsHTaTeNndax.

Ilpu ofbemuoll cTaThYecKOH MONeRW LUAHHAD RHMIOAHAIT NPO3PAUHBIM,
a TmopIueHs GUKCHPYIOT TIOCNEAoBaTeNIbRO B PasHbIX MojoxeHuax. Ilas ycra-
HOBAEHHS XapakTepa U HANPABICHUA NOTOKOB BO3AYXA MCNONL3YIOT HBIM,
[BeTHEIE HUTH, ONMHIKE, XJCNbS Meransieruja u Ap. [Ipotekanue TIOTOKOB
3aPHCOBLIBAT WK QOTOTpadupyIOT.

B anHaMHgecKMX MOAeNSiX KPHBOUIMIEO-IIATYHHE MeXaHU3M TPHBONUTCS
B JBHXEHHE 0T 3MeKTPOJRHIaTeNfA; KAUeCTRO OYKCTKH Yallle BCeTO ONpeAendoT
XHMHYECKHM aHaJH30M Ta30B.

FAasa 18

’ HHAUKATOPHbBIE M 3¢®EKTHBHBIE
MOKA3ATENH PABOYEI0 HHKJA IABHTATE/H

O6mue norasarenu pabouerc mpollecca AUIENA [MOAPA3ACAHIOTCS
Ha unouKamopHsie (BHYTDEHEHE) U S¢hhexmusHbie (BHEIIHHE),

Tlepgrie XapaKTePU3YIOT COBEPINEHCTBO pafoyero mnpolecca ¢ YYeToM
TOJABKQ TEIJIOBHIX MOTEPE B padoueM UUAMHAPE ABUraTe/id; BTOPEE, KPOME TEl-
JIOBBIX TOTEPH, YUHTHIBAIOT TAK:Ke MEXaHUYecKHe 1oTepd NpPU rnepenave suep-
THH pacliupeBHA ra3oB Ha KOJeHUYATHH BaA IBHUTaTeNSA.

18.1, HHIHKATOPHASA PABOTA
H CPEJHEE HHEHKATOPHOE HABJAEHHUE

TTonesuyo HHARKATOPHYIO PaGoTY TA30B 34 HHKN L, mMoxiHo onpe-

JeMHTE H3 pacueTHOH TeoperTHUYeCcKOH EEAMKATOPHOH Aaarpammbl NHEAa CO.
CMEILAHHBIM TIOABOAOM TensoTH (pre. 18.1).

Ecau paBory aswrarens 3a uukn L; otHectd x 1 M*® paGouero ofwmema

nuapHapa Vg, TO MOJYYHM TAK HashbiBaeMoe ¢pedree WHAMKATOPHOE HABJAeHHE

P, npeacragaawineecclol yaens-

HYI paboTy UAK/a, Ii Z
L .2 '
P,= 7 KTC/M%. f, £IINT
CnenoBatensHo,
Li=PVs. (18.1) 3::.: “ ditail J J“ ‘ ] le
CpenHee HHIHKATODHOE AAB- ™ et
NeHue gl - ZZ2Zy, §
D= —V—L—ior KTe/cu?t. L ¥y
s Ya =V

Takum obpasom, IO Ccpel-
HHUM HEAHKATODHBIM RAABACHHEM £;  Puc. 18.1, CxeMa pacueTHoil MHAHKATOPHOH AHa-
NOApa3yMCBAKOT TaKOE YCINOBHOE rpaMMEl IHENA CO CMEMIAHHBIM NOABOAOM TEINAOTH
NOCTOAHHOE 1O BeAHUHHE H3OHI- .

TOYHGE CpeaiHee IaBJAeHHE, KOTOpOe, OKAa3kBada BO3}LEﬁCTBH€ Ha NOPLIesb,
coBepliaeT 3a OfUH XoX paboTy, SKBHBaJeHTHYIO pafoTe rasos B IHAHHApE
3a UK. -' ‘

Tlonesnyio HEAHEATOPHYIO padoTy rasor L; MOXKHO OGPENeNuTh H3 pacuer-
HOfl WRAMKATOpHO# AHarpamMmbl {cM. puc. 18.1)

Lz = ng "1|_ Lzb - Luc-



Pa_60'ra Tas0oB, BHpaxeHdHasd 4depes HapameTphl LHKEARE,
V, — PpV .P Ve — PV
(V"‘"V,;)-]—Pzz bb cr;: Iaa.
L —

MMoncrasuM mnonyueHHble BHpamenus B dopmyay (18.1), npouzsegem
sameny Vg na V, (& — 1) n Bblneceym 3a ckofku l/e — 1. Torza : .

1 Vs - 1 Ve
Pi= g | P{yr—1) + =i (Peyr—Pogt) —
_ v
—ar(Pe—72) |-
3ameHUM pAX BblpaxKeHH$t B KBaJApPAaTHHIX CKOOKax:
P,=AP,; VV,=p; Py=>APjém;
VoV, ==& Pa=—§f—; he = ApS. .

Brocst 3a CKOOKH P, B Belpaxas 1aBjeHua B Kre/cM?, nojyyaeM OKOHYa-
TeNbHOE YpaBHeHYE NS PAacueTHOTO CpejHero WHEMKaTOPHOTO JABNEHHA p;
UMK CO CMEMIAHHEIM II0ZBOSOM TEMJIOTHI

pi= L2 [;x,(p— N+ n’f 1(1 — 31_1) “nll- : (1 --8,:_1)]. (18.2)

Ons nMKAa ¢ MOABOAOM TEMJOTH MpH V = const, p =1, § =
. _Pe ?“ _ l _ 1 . 1
Pi=T Lz — (l Bn,_.) v (1 gm—l)J- (18.2a)

Jlas ympouleHus onpemenerna p; mo gopmyae (18.2). 1/87—1, 1/§~—1,
1/g#:—1 MOKHO 3aMEHHTb OTHOLISHUAMH TeMmIepaTypH. Toraa Kasd UHKna Co
CMelligHHBIM [OEBOAGM TENJOTEL

[0+ 22 (1= 3 - e (1= ) s

AN LHKRA ¢ NOABOAOM TemaoTHl npH V = const
’ Pe Tb 1 Tu ,
p":e—l[ns—l(l_ Tz) —1'(1_ T, )] (18.3a)
Taxum ofpasom, us prpaxenuit (18.2) u (18.2a) cienyer, uTo BeNTHYHHA p;
GpsAMO MPONOPILHCHANABHA P, = p.&% H HaxoIuted B QYHKUHOHajBHOH 3a-
BUCHMOCTH oT OespasMepBHX napaMerpos pafodero uMkia e, A, 0, 6, 7, H 1,.
CpeziHee HEJHKATOPHOE AABJECHHE p; HE 33BUCHT OT OCHOBHHIX PasMEPOR pa-
fouero nuAuNIpa — fAuamerpa D u xopa nopwHs S (Tak KaxK p, OTHECEHO .
K eguHHUe obnema Vg,} uto npelcraBaser yAoOCTBO AN pacyeTos.
HeficTBHTeN HOE CpefiHee HHAMKATOPHOE IABJACHHE p; UETHPEXTAKTHOIO
Iusens {cuM. puc. 18.1) MeHblie pacyeTHOro BCJEACTBHE CKPYrAeHul AelicTBH-
TeIBHOH HHAWKATOpHOHR AWarpamMmbl HA yyacTKe MpoOecca CropaHHA y2z U
B KOHLE PACIIMPEHKT (ToUKa b), a TAKKe B CBA3H ¢ OTKJAOHEHHeM NeHCTBHTENb-
HEIX NPOIECCOB CKATHA U pPacliUpeHHs OT NOJMHTPOUHEIX. Takum 06pazo,
* JeficTBUTENBbHOE CpefHee MHAWKATODHO® NABJEHHE CHEIyeT ORpPefesdrb IO
Qopmyne p; = Ip{, Tre OTHOLICHHE MIOMAAH AeHCTBUTENILHON HHANKATOPHOM
Tuarpammel f, K pacuerHol f, § = f,/f, IpUHATO HaawBaTbh Koadghuyuenrnon
noatomst Quazpamms: {§ = 0,96+ 0,98).
Hacockble moTeph NpH pabore YeThiPeXTAKTHOTO JABHraTess B KauecTse
HAacoca, yAajaioliero BHOYCKHBEE Iase M 3acACHBAKINEr0 BO3AYX, Heaecool-
PasHO OTHOCUTE: K MEXaHHUECKHM NOTEPAM H YUHTHIBATh MeXaEHYECKHM K. 1. K.
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Np. OTH TOTEPH COCTABARIOT TPHMEPHO 2-—3% wHuANKaTOpROA paborh ABi-
raTend.

B ABYXTaKTHEIX AM3eJAX p;, NoAYyueHHoe no gopmyne (18.1), otHocutea
K nosiesHoMmy xony nopiiHs Vg (1 — wWg). OGBMHO NPHEUMAIT, YTO KOHUEBad
YacTh RHATPAMMBL MOJHGCTBIO KOMIEHCHPYET NOTepH Ha CRPYIVIEBHA; TOria
JERCTEUTENBHOE CpelHee UHAUKATOPHOe AaB/jeHUe NBYXTAKTHHIX Auseneil Ges
HailyBa, OTHECEHHOS K IOJHOMY XORY nopmud, p; = p; {1 — ¥g).

Hns npeppapuTeAsHBIX PAcueToOB JOJIO XOAA MOPIUHS YPs, NOTEPSIHHYIO Ha
BHICOTY OKCH, UPH KOHTYPHOH CHCTeMe NDOAYBKH IPHHHMAIOT PAaBHOH 1,
(T. €. OTHOCAT K BHITYCKHHIM OKHAM), @ IPH NPAMOTOYHO-KJIanauHOH NpoJyBKe
CURTAIOT Pg = Y, {T. €. OTHOCAT K NPOLYBOYHBIM OKHaM).

3uayeHHs CpeAHEr0 MHAMKATOPHOTO JABJMEHHA p;, XapaKTepHSYIOIEro
CTeleHb COBEPLIEHCTBA OCYILECTBAEHHA paloyero mnponecca, NPH HOMHHANB-
BEIX MOUIHOCTH H YacTOTe BRALLEHHWA Ausenell §63 HaJAYBa NPHBEIEHBl HHUKE.

P+ BIC/CME
Huzenn
GETHIDEXTAKTHBIE . . . . . . . . . 6,5—8,0
JBYXTAKTHBIE C MPOAVEKOI
mpaMoTOMHON . . . . . . . 6,5—38,0
KOHTVpHOR . . . . . . . . 6,070

Braropaps Gonee copepleHHOMY OCYLIECTBJIEHHIO IpoLecca CMeHBl 3apsia
p; Y UeTHPEeXTAKTHHIX LH3eJed BhIlLe YeM Yy ABYXTAKTHHIX. 3HAUEHHA p; LIA-
JNBYXTAKTHBHIX Au3eneH 3aBHCAT B OCHOBHOM OT COBEPIUEHCTEA NPOAYBOUHO-
BLIIYCKHOH CHCTEMEL.

Y musenefl ¢ HapyBOM CpefHee NaBJEHHE p; AAA UeTHIPEXTAKTHBIX AH3e-
anefi pocruraer 25—30 xro/em?, a Aaa AByXTakTEHX 12—15 Hrc/em®,

Haubonpiine 3Ha4eHUA (P;)}pay OTPAHHYHBAIOTCA B OCHOBHOM INPEASILHEC
AOTIYCTHMBIME JaBliedneM H Temmeparypofi paGouero LUHK/ja M CBA3aHHBIMH
€ HUMK MAKCHMaJbHBIMH MeXaHHAYeCKHMH M TEMIepaTyPHBIMH HanpsKeHHSIMH.

18.2. HHIKKATOPHAA MCINHOCTL ABUCATENA

PaBora, coBepluaeMasl rasaMi B IMAWHADE 33 LUK,
Li=PVs=p; 10¥g= p;- 10°FS, (18.4)

rae P, p; — cpelnee WHAHKATOPHOE HaBJjieHue, Krc/m? H Kre/em?;
Vg — pabounit o6veM UMJIHHADaZ, M®;
F, 8 — naowmags U XOI MOPILHS, M* H M.
VHpukaropHasi MOIMHCCTh OJHORHAMHAPOBOLO IBYXTAKTHOTO [BHTaTelns
npocToro JAefitTsusa (y KoTopore paBounii fMKA OCYIlecTsAseTcd 3a OIHH
i
of0pOT KOJEHUATOrG BaAa) MpH 1, 06/ muH (HJIH YTk oﬁfc) ,
: T vV
N Lin _ pi-10¥gn Spi (185)

n=55E T 7560 0,45 &

Insa nonyyenus obIEro BHpaxeHHd arpelaTHON HHAHKATOPHON MOLIHOCTH
N, npurarend B dopmyay (18.5) cnenyer BeecTH KOxb(HLHEAT TAKTHOCTH 2
(z = 1 ans mBy<TakTHHX ApHraTedell M z = 1/2 AnA 4eThIpeXTakKTHHIX} W
ofo3Havuenye Aag uyHeaa uwaHuapos i. Toraa

Ni= %"53" np£=-%z,%np£ . C. (18-6)

CregoBatenpno, nOAA  YeTHPeXTAKTHBIX JBHTATeREH
iVg RS
Niz_-__o’g np“:-——o,g np; J. C. {18.6a)}
iol



Tlpu pacuere MOWHOCTH IABYXTAKTHOTO JBHIATENA € MPOTHBOINGHOKEO
© ABHIKYWHMECA nopiusAmH ([1AT)) crenyer npHEEMaTh BO BHHMAEHMe OTAENBLHO
X0J HHXHero S, H pepxHerc S, nopmsest. Torga

HPH!‘SB + Sy
Nf;%npf P (18.7)

npu S, = S,
Ni=422 2 nps . e (18.72)

B ypaBHeHuH MOIIHOCTH EBYXTAKTHOrO ABHIaTens grolnoro gefcrers (1)
HeoGXOMUMO YYHTHBATH YMEHbUIEHHE MJIOWANAH NOPWEHEA F HAXHEH I0J0CTH
UKJAHEIPA 34 CUeT MJIOILAAH TOPIIHEBOr0 NITOKA fy, H PASAHUHBIC 3HAUSHUS P,
B ofeHX TOJMOCTAX UHAHHApA (TAK KaK NPOLYBKA B HHXHeH IOAOCTH YXYA-
maetcs). OGo3HauHM p; B BerHef{ H HUIKHEH NONOCTAX COOTBETCTBeHHO qe-
PE3 Pin H P Torna mpu pix + Pie

Ni=-ga[petru(1—L2)] e, - ass)

anpH Py = P = Py

{(OF —fam) S o
N;,= —(—O—‘;g&npi . C. (18.8a)

Taxum ofpasom, oflliee ypaBHeHHE WHIHKATOPHOR MOILHOCTH NPHMET
cjieayIompEH BUA:

N,=cenp,, (18.9)

e ¢ -— TaK Ha3’blBaeMas AocmosHAaq IBHraresd, BRJIUAOHIAS MOCTOSH-
HBI¢ BefHYHHBl, OTHOCALIHECA K KOHKPETHOMY THIIY JIBUCATEMNHA.

18.3. CPEJIHEE 9bEKTHBHOE NABJIEHMUE;
MEXAHHYECKHE TOTEPH

UnznnkatopHas paora, nojyuaemas B OTASNbHEX OHIUHAPAX ABH-
ratens, nepefaeTca Ha Ko.nthlaTbIﬁ Bajl Yépes MOPIIeHb M KPHBOIIMMHO-IIE-
'ryHHbIﬁ MEXaHU3M.

Hepenaqa JHEPrHH Ta30B HA Ball COMPOBOXKAACTCA MCXaHHYCCKHMH IIOTEC-
pAME. BEIPAa3KB 3TH NOTEPH (AHANOTAYEC p;) Yepes YCAOBHOe CpefHee AaBAeHHE
MEXAHHUECKHX MOTEPD Pyey, KIC/CM? (OTHECEHHOR K AHENILE IO HOPILIHA),
HafiieMm, 4TQ

puexzpw_ll'pnac_}“pncn—l"paeuv (18°10)
TAe Py, — NOTEPH HA TPEHHEe MEKAY HETafMH;
Puse — HACOCHBIE TOTEPH (TOABKO VY YeTHIPeXTAKTHHX JBHCATenelf);
Decq — TIOTEPH HA NPHBOX BCMOMOTATERbHBIX MEXaHW3IMOB, HaBelieHHbIX
Ha JBMTaTedlb;
-— BEHTHAANHOKEEE TIOTEDH MeKEY ABHMKYIIMMHCA JeTansdMH
H BOSHYXOM.
Torga cpeagsee sfxpexTHBHOE AaBleHHE p,, KIc/cM?, YYHTHIBAOILEE KPOME
TENJIOBHIX BCe MeXaHHUECKHE TOTePH, ONpPeleflTcss U3 BLIPAXEHHS

Pe =_P£ — Puex=pP;— (p-rp = Psen + Prac - paei'n')‘ (18- 103)

Taxum cobpasom, p, NpeacTaBaser cofoll YCIOBHOE CPEIHEE MOCTOSHHOE
AaBjeHYe, AeHCTBYIOIIES Ha MOpPINeHb 3a pabouHil Npolect H coBepliarpoLIce
paloTy, 3KBHBAneHTHYK moaesuoll addexTnBHON paboTe, neperasaemofi ue-
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pea BrixoAHOM (uIaKel KOJIeHUaTOro aja Ha BUHT (Y cyAcBoro gusens). Jpy-
THMH CAOBaMM, CPefHee LaBleHMe p, NpeicTasaseT coboi YREBHYIO apdek-
Tusﬂym paoTy JBUraTeas.

ITpuseseM KPATKYIC XAPaKTEPHCTHKY OTIeABHHIX COCTABASIOUIMX MeXa-
HHYECKHX moTeph Apurartensa. [loTepu Ha TpeHHe p,, B MOJBHXHBIX 3BEHBAX
LBHTATENS BKJATAOT paboTy CHA TPeHHa KAK OCHOBHHIX AeTaiell MeXaHH3Ma
IBHXeHAA (MOPLIeHb, KPHBOIMIHO-IIATYHHBIH MeXaHHU3M, KOMeHZATHH Bai),
TaK H OCT&IBHHX MOABHKHEIX MSXaHH3MOB (pacnpene.nme.fmnmﬁ Baj, sybua-
Thie Nepefayd, NPHBON KJIamaHOB H JAp.).

Ilotepu Ha TpeHHe 3aBHCAT OT yEENBHOIC H MaKCHMAalbHOIO NABJeHHH,
OTHOCHTRABHON CKOPOCTH INepeMelleHHs 3BeHBbEB, CBOHCTE MATEPHAJNOB, Ka-
YeCTBa H3TOTORJIEHHE ¥ MOHTAXKA JH3eMH, a TaK:Ke KauecTBa CMAa20THOrO Macsaa.

UIpy noBHILIEHNH YACTOTHI BpallieHHA ABUraTeAs pafoTa TpeHHS BO3PacTaeT
BCMIEACTBHE YBe/IHUeHHs OKDYIKHEIX CKOPOCTell LeeK KOMEHYaToro Baja H CHI
HHEPIMH [BHAKYIIUXCA dacTeH, BHI3BIBAIOLIKX POCT CPERHETG YAENbHOrO IaB-
JeHHS Ha NOAIHIHHKH.

Cpenu cocraBAfiOMX padoThl TPeHKS MOAABAAIONAR YacTh TPHXOAKTCH
Ha [OPHIHEBYiO IPYNOY H TpeHHe B NOJIHMHHKAX Aetanefl xpuxeHus: 55—
60% — Ha Tpedue HaMpaBJSILEH NMOPUIHA M NODHIHEBMX KOMEl H OKOJO
45—35% -— Ha TpeHHe B NONIIHIHUKAX <HBUIKCHHAN,

Tlotepu Ha MpPHBOR BCNIOMOraTeibHLIX MEXaHH3MOB pg.., HABE[IEHHBIX Ha

© ABUTATeNb, COCTABNAT B cymme oxone 1,5—3,0% p;; vy EBYXTaKTHBIX ABH-

ratenefl Ges HaguyBa Ao6aBASAIOTCH €lle IIOTEPU Ha NPHUBOJ NPOIYBOYHOIO
arperata (ot 4 a0 8%). Ilpn rypGoHannyee H Sanance MOIBOCTEH TYPOHHH H
KoMIpeccopa (N, = N,) DOTEPH Ha NPHBOL OTCYTCTBYIOT Wiy IPHU HAJIUURYU
TOANOPIIHERBHIX HoaccTel (B ZBYXTAKTHHIX JBHTaTeNAX) HOCTHIAiOT OKOJO
3% N,

Hacocsbie notepy p,,. ANA YeTHIPEXTAKTHHIX JIBUFaTeNeH MOMHO onpene-
MUT: H2 UHAMKATOPHON XMHArpaMMEl WM KO fepenafy Aasiepu#i. B asurare-
aax 6es Hagayba HACOCHHE NOTePH MPH HOPMAJBHHX YC/JAOBHIX BRITYCKA He
npesbitiaoT 1,5--3% p;; IPH NOBHILIEHHOM CONPOTUBJIEHKH B BEIIYCKHOH CH-
CTEME P,,. MOTYT SHAYUTENbHO Bo3pacTh (R0 Ap == 0,5 Krc/em®).

BeHTHRAUUOHHBIMU NOTEPAMH P .., OOBIMHO NpeHeOperaT, Tak KaKk OHH
COCTaBJIAT HE3HAUHTENBHYIO JOMK B CPaBHEHHH C OCTAZbHEIMH fOTEDSAMH.

Panom uccnenopatenefl NMpeinoiKeHH SMUHPHYECKHE 3aBHCHMOCTH AnA
ONPENCNEHHA Pry H Pyeys OBHAKO 3TH BEIPAMKEHHS Yalile BCErOo NPeAHA3HATEHH!
1A Y3KOTO Kiacca JBHIATesell H B OCHOBHOM TOJIBKO NMPU HOMHHAJBLHOM pe-
KAMe, YTO M0 NPUTOAHC IOAA CYAOBHIX Au3enell, pafoTaiollHX B IIHUPOKOM
JAnamascHe 9YacTOTH BpalleHHs H Harpysok. llesecoofpasnee HCXOAHTH U3
KPHBBIX MEXaHUTECKHX K. I. X. N, = f (1, p.), U3BECTHEX AJf CYIOBBIX AH-
zenefl M3 AaHHBIX HCOBEITAHUT,

18.4. MEXAHHYECKHA K. . 1.

Mexanngeckuit K. M, 4. AU3eAS 1), NPEICTABIAET OTHOILCHUE CDeA-
Hero 3¢deKTHBHOrC AaBieHHA K HHAHKATOPHOMY

&:PE—Pmex=1__PMex (1811)
Pi Pt Pi
H OUSHHBAET BCe MEX@HHYECKHE NOTEPH B ZBHrarene, a CJIEAOBaTeabHO, CO-
BOPHICHCTBO €r0 KOHCTPYKOHMH H KaueCTEO H3TOTOBJEHHA B IEJiOM.
OGo3HauyHB MOLIHOCTE MEXaHHYECKHX MOTEPh  4Yepes Ny = Cnpmx
(rne C — moctosHdas ZBMraresf; n — 4YacTOTa BpalleHdd), Hafifem, 4To Me-
XaHH4eCKKHA K. 0. A. [em. gopmyny (18.11)]
_— Ne _ NE—NMex __1 NMex 18 12
Nm = N - N - N; ( * )

13 B, A. Baumelnr 193
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HJH

_ Ne _ Ng _ 1 '
N = N; T Ne+ Nyex Nuwex (18.12a)
14 N,
CregoBaTenpHO,
Pe==PMm 0 No= N, (18.13)

Ilpu n = const (Hanpumep, B BCOOMOTATENBHHX JAK3eNb-TreHepaTopax)
H Nyex = coflst cO CHEIKeHMeM HArpysku 1), ywmeHbinaetes (cM. dopMyay
(18.12)] n nHa xoaocToM XoAy (N,., = N,) CTAHOBUTCHA PaBHBIM HYAX, APY-
I'MMM CJI0BaM#, IIPDH OTCYTCTBHH BHEUIHel: HarpyskH (XOJOCTOH XOB) HHAHKA-
TOPHASA MOLHOCTE MOGHOCTHIO 3arpaqﬂaae'rcﬂ Ha npeofoJiende MexaHHUeCKHX
COIIPOTHBJIERHH,

CpsI3p MEXKJY MEeXaHHYCCKHMH NOTEPAME P,., B ABHraTene W MeXaHHUe-
CKMM K. TI. I. 7); MOXKHO YCTAHOBHTDH H3 CAEAYIOLIHX BHIPaXKeHH:

Puex =Pi— Pe="0i— PNms Prex = P1{1— )i (18.14)
1 1 — My
pmex=p( pem Pe ‘_“'pe—pe( m‘"l); pnex:pe_ﬁ;:]—'

(18.14a)

Taxum obpazoM, 3Had 1, Ha HOMHHAABHOM DeXHMEe, MOMHO ONPENeAHTb
COOTBETCTRYIOUIEE 3HAUEHHE MEXAHHYECKHX MOTEPD * Pyex-

Pacrosiarand xXapakrtepHCTHKON H3MeHeHHA W, = f (1, p.}, MOMKHO Ompe-
DEAHTD Ty U Pyex HA-JAOJEBHIX PEXKHUMAX CKOPOCTHON XapaKTepHUCTHKH.

Vi3 OBHITHHX JaHEHRX CAAYET, UTO B COBPEMEHHBIX CYIOBBIX IBYXTaKT-
ueix MOI npu cpennem swagenun a = 100+ 125 of/muH, ¢, = 6+7 M/e 1
Po= 8,0+ 12 KrefeM? MeXaHuueckufl K. 1. A. NpH HOMHHAJAbHOM peXHME
N = 088 0,91, YTO COOTBEICTBYET Py, ~ 1,0+ 1,2 Krc/em?, B yeThipex-
TAKTHBIX COLL IpH CcpefHeM 3HaYeHHH n = 460+ 600 oﬁfMHH, Cn = 6,8+
+85 m/c 1 p,= 1620 krc/em? n, =~ 0,89+4-0,91, uro cooTBeTCTBYET

p = 1,8+2,0 grc/em®.
Onblmble 3HaYeHYUs cpemiero sq:uqbemﬂsﬂoro IaBJeHns p, JaHBl HHKe.
P wre/fen?
UerbipexTakTHEE AN3ENH :
083 HaIIYBA . .« . &« v v e e e e e e e 5,0—6,0
C HITAYBOM . o -« v 4 v v o a s e e e 1220
JByxraKkTeHe Auseny
fez mapnypa ¢ NpoRyBXoH
OpAMOTOMHOH . . . . . . . . . . . L. .. 5,0—6,56
KOHT’ypHOﬁ...':‘,.......‘., 4,555
¢ HanAyBOM 7,5—1

B 6nmxafilime roAn NpefnoNaraeTcs MOBHICHTE cpefHee sdubeKTHBHOE
IaBJleHHe p, B YETEIPEXTAKTHAIX CYAOBLIX AH3eaax 8o 25--35 xrc/cM?, a B RBYX-
TAKTHBIX — A0 15—18 Krefem®.

Cpennee sdherTEBHOR HaBAEHHE P, ABASETCS GOHHM M3 BamHEHANIMX TOKa-
saresefl padouero UHMENA, XapaKTEPHE3YIOAIRX cTeneHb 3O peKTHEROCTA HCNo/Ib-
30BaHuA of0bema palouyero NHAUHAPA, IKOHOMHUHOCTR NPOLEcca CropaHHA
TONJIHBA, YPOBGHE OCBOEHHA BEICOKOTO HajjiyBa H, HAKOHEN, COREDPLIEHCTBO
KOHCTDYKUHH U3FOTOBJEHHA EBHTATEJAS B IEIOM.

18.5. 3¢PEKTHBHAA MOGIHOCTL IBHICATENS

[Ton sdeXTHBHOR MOILHOCTBIO HM3eAs N, NOAPasyMeBaloT 1101e3-
HYH MOILIHOCTE, IepeJaBaeMyio rpeGHOMY Bajdonpoeony CILY uepes BrixopHOH
COSAMHHTENBHEIH §JaRel KOMEeHYaTOro Baja JBHTATejS.
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SpexTHBHAT MONHOCTB, TAK KE KaK H p,, YUHTHIBAET TellJIOBHE H Mexa-
HHUeCKHe TIOTEpH B JIBHrarene:

N8=NE—Nmex= N:‘_(N-rp + Nnat+ Nacn+ NBem)‘
TTpu nepexone OT HHAHKATOPHON MOmHOCTH V; K sthexTHBHOA N, OGBIYHO

MCTIONB3YIOT MEXaHUUECKHH K. M. X. M, BEJHYHHA KOTOPOro HSBECTHA IJIA
BCEX OCHOBHEIX PEXHMOB H3 PE3y/bTaTOB CTEHAOBHIX HCHHITaHHA PaGoOTH ABH-

raTesid, e
e = NV Nm.

Bripamenus ans onpereaenus sdobextuprodl momHOCTH N, OoTIHYalOTCH
OT MOJIYYeHHBIX palee Nf yPaBHEHHH HHAHKATOPHOR MOLIHCCTH N; TONBKO
samenofl p; Ha p, (puc. 18.2).

&) &
p.rrsfem? B, krcfer?
59 50
48 4ot
o} ot
20 20
3 M¥uez r
13+ 10+
1l "; ”; x e
Ii] ; = &,}qi 7 léf_lr_':ii
v

H g

Puc. 16.2, HeficTeuTeNibHbe WHANKATOPHBE AHATPAMMEL YETHIPRXTAKTHOrO (a) W IBYXTAKT-
. BOTO (6) auseqefi O CMRIIAMMEIM MOZEBOAOM Tenta.

O6mee BhpaxeHue Ansd arperartHoll 3PheKTHBHOH MOIHOCTE RU3LNd

2V, izV -
N, = ;],4§ npmm=_T’4%-npg. _ {18.19)
SpdheKTHBHAA MOMHOCTD HeTHPeXTaKTHOTO JAU3eNs (z = 1/2)
: iV iv,
N, = 0‘9% npmm=—0’—gg— 1P, (18.16)
BpdexTHBHAA MOUHOCTE ABYXTAKTHOTO jusens (2 = 1)
v v .
N, = 01’4% 2PN = GL‘ESE)_ AP (1817)
SpdexTHBHAA MomHocTh AByXTakTHOro mHsens c IIAIL {mpw S, + S:)
N, = ﬂ% 1pe. (18.18)
OfxpeKTHBHAA MOLIHOCTD JABYXTAKTHOTO AH3QMA an
.
Ng=_=f2T4£m)£npe, (18.19)

rie fp — A0 aAs WITOKA.

18.6. MHIUKATOPHBIA K. . 1.
H UHAHKATOPHBLIN YAENBHBLIA PACXON TONNUBA

B upeaspHOM LIHK/AE ABHTATeNsd TepMHUECKHH XK. 1. N. YUUTBIBAET
HeHaGexKbe TOTEpH TENA0TH, OTAaBaeMol XOMOAHOMY HCTOYHHKY. B feficTBH-
TeABHOM (pealibHoM) palodeM LHK/IE ABHraTens JOROJHHTERBRHO YUUTHIBAIOT |
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PAJ OTEpb TEIAOTH: B OXNAXAAICUIYIO BOAY, HA HEMOJHOTY CropaHisA, THCCO-
IHALHK0 TPOAYKTOR CTOPaHHA H AP.

Hrduxamoprotst k. n. 0. IBUTATeNs 1}, HA3BIBASTCS OTHOLIEHHE TEMJIOTH,
npeotpasosaniofl B paboTy B HHAHEADe ABHTaTend, AL, KO BeeMy KOTHYECTRBY
TeNIOTH Q, satpaveHHOfl Ha monyueHue sTofi padorl, 1; = AL,/Q.

ViuaukaTopeBIf K. T, A. 1), ABAfAETCHA, CISAOBATENLHO, KPHTEDHEM COBEp-
IICHCTES HCHOJB30OBEHHA HOABEAEHHON K LHJAHHADY TERJOTH C YYeTOM BCeX
TEM/OBHX 0oTephL B paloueM ILUK7E.

HeankatopHuifl K. 1. L.

N = Qf-‘JQH‘

3amenns B 31ofl dopumyne @, BEIpaXKeHUeM [Jid HEAHKATOPHOH paloThl
saMKRHYTOro nuxaa [em. gopmyay (16.14) 1, sapncsnieit 0T OCHOBHHIX MapameT-
pop palouero uKKaa, Hafifem, TTO

LyTep;
== 1,086 22 HP 18.20
i MuPeln ( )

MoKBO TOAYUUTh ApYTHE BhpaxKeHius AAf 1);, GasHPYIIHECA Ha JAaHHBIX
ACTHITAHAA JABHraTeas {HHIUKATOPHOM VIENBHOM pacxope TOMAHBA g,
Kr/{n. ¢.-u), H BeJIHYHHE TENJOTH CTOPAHHSA ONpPefeneHHOro COPTa TOMIHBa_ Q,,
KKaJ/Kr], :

632,3
= _ 18.21
= 22 (13.21)
rae 632,3 — repumuueckuft sxBUBaNeHT 1 J. CeU.
3 popmyast (18.21) Buaso, 9T BENHYNHA 1); 06PaTHO MPONOPUHUOHANBHA g:.
Muzaxatopueiit  yaeasHH pacXoi TONAHBA

o__ 6323 NuPr .
gi= 170s =318,4 LT rf{a. c.a). (18.22)

BhipaznB pacxol BO3ERyXa L] B KMaorpammax ua 1 KT TONAHBA, [ONYYHM

gr=9220 70 ., (18.23)

rje macca OfHOTO MoJisl BO3Ayxa papua 28,95 kr.

B ABYXTAaKTHHIX ZH3eNfX 1, H p; CAeAYeT NpHBOLHTL K OXMHAKOBOMY 3Ha-
YeHHI0 X0Za TOPIIHA: K IOJHOMY HJIH IOJE3HOMY.

HunuxatopHblf yASABHEIR pacxoA TemIOTH Ha 1 4. ¢-u

_632,3 . NuPel
i= _ng“—318’4a£_Jﬁf' (18.24)

O003HaYHB B YPABHEHHAX (18.20) u {18.24) nocroaHHbIe (A H3BECTHRIX
Lo, pro B Tp) uepes

— LoTe = Pe
A=1,986 =20 const ¥ B=318,4 L. == const,

- MOJIYYHM YOPOLIEHHEE BHIpAXKeHUA MIdA 1, U g;

apy o

m%,«q%; gf%B%. (18.25)

BuaHsinlie mepeMeHHLIX HaPaMeTPoR «, 1), H p; BA 1); H g; CeAYeT OUeHHBATD

TOJILKO B HX B3aHMHOH CBA3H, TAK KaK H3MEHeHHE OAHOTO U3 NApaMeTpoB OKa-

3BIBAET BAMAHWE Ha JBA OCTANBHHIX.

PacemoTpuM BAHMANEE OCHOBHHEIX (pakTopoB pabouero HHKIa Ha HHAHKA-
TOPHBIE HOKA3aTedX 1); g&;- _ _

TIpu ypennueHnu creners cxkaTtig e fo 14—15 Bospacranue v); IPOUCXOXAT

TMPUMEPHO 10 TOH e 32aKOHOMEePHOCTH, YTO H AN TEPMHYECKOro K. I. M. 1,

196



cTeneHb CkaTtus Menpiie |1 —I12 nprneHaTs HeXenaTedbHo BO UzleXaHne na-
JeHud 1);.

$opma KaMephbl CrOpaBnf M cnocobbl cumeceoSpasoBaHusl OKAasblBalT 3Hd-
UdTeAbHOE BAUAHHE HA 7,;; B HEPAsJeNeHHBIX KamepaxX CTOPaHHs 1; O6BIYHO
. BHIILIE, YeM B Pa3AeNeHBHX, TaK KaK NOTepH TENNOTH B OXJaXaloLlyio BORY
Y TepBHIX HEXe (Onarofaps MeHbleH OTHOCHTENLHCOH NOBEPXHOCTH OXJaXze-
Bua F,,/Vs). Xopowasa opraHuzau#s RpoieccoB CMeceo0pasoBaHus H Cro-
PaHHS TaKXe CMOocOGCTBYET MNOJYIEHHIO

S %

BLICOKHX 3HayeHuft 7, . Ji o

IHaubonpinee BAHAHHE HA 1); OKA3H-. 54 | R — T
BaeT koshdunueHT u3bblTka Bo3AyXa IPH 59 /’/T" -
cropaHun . C yeBenuyeHneM o oT 1,3 10 46 /] el
3,0 usouKaTOpHHf K. m. A. Ppacrer /_f__r:,_-’ :
(puc. 18.3), uto ofbACHSAETCA WHTEHCH- &2 ; =
dHKanHen CropaHus, CHHIKEHMEM Temio- s, // -
eMKOCTH pafodero BeLIeCTBA M YMEHb- j | S

] H
HLICHHEM NOTEPH TRHJOTH ¢ BEMYCKHBIMH 34,;2 1% 16 18 20 22 2% 25 28 30
razami. ONTHMANbBHBIE 3HAYEHHS & JE3KAaT
B mpejenax ot 1,4 g0 2,2. e .
BpemMeHHG ¢ Harpysko#i mnpu pafote ;
AH3ejisl O BUHTOBOH XapaKTepHCTHKE NPHBOAMT K HEKOTOPOMY YBETHUSHHIO 1);
Oparopapf MOBHIIIGHHIO ¢ Ha JOMEBHX DEXHMAX.

OnTHManbHBEIH YroJ ONepeseHys BIPHCKA TOMIHBA B, COGTBETCTBYIO-
HIMA HarGOMbINEMY 3HAYCHHIO V);, ONIPEAENAIOT ONLITHEIM NyTeM. 3HaueHue 0,,,
34BHCHT B OCHOBHOM OT THIla AU3€JAs5, €ro GHICTPOXOAHOCTH, cliecofa oMece0d-
' _pascBaEnR H CTeNEeHH HaaiyRa.

AuanoriuHoe  BAMAHHE OKAasEIBAlOT
Muzean r/(.rrg.éf;-q) ;e % PaccMOTpeHHbIe (baKTOpr Ha HHANKATOP-

HHIfl pacXo] TOILAMES g;, KOTOPHH ABNAET-

¢ QyrRuuel, o6patHof v, (g}ﬁ 213;'29’3 s
: _ .

Hermpex- 140—126 | 45—50
TaRTHE ecnun Q, = const) .

Apyxraxrapi | 180—150 | 42—48,5 OuLITEHE SHAYCHHA g; K W; APH HOMH-
- HANbHBHIX HArpy3Kax M dacToTe Bpalle-
HH fIPHBENCHH HIKE.

ﬂaﬂbﬁef{mee NIOBBILICHHE T); BO3MOMHO B OCHOBHOM 32 CYET CHHXKEHHA
MOTepH TEILIOTH B OXAAKNAIOUIYIO BOAY ¥ COBEPIIEHCTROBAHKS MPOIECCOB CMe-
ceoOpasoBalua H cropaHHs.

(18,7, 29 9EKTHBHBLIA K IL IO.
H 2¢®EKTHBHBIH YREJBHbIH PACX0A TOMJHBA

Haubonee BaKHLIM KOMILIEKCHBIM NOKa3aTelleM 3SKOHOMHYHOCTH
paCoThl ABuratens ssjAercA >QObeKTHBHBHH K. M. X. 1), NPEACTABAAIOLIHA CO-
Gofl OTHOIIEHHe KOGJAHYIECTBA TENNOTH, NpeBpalicHHoA B mosiesHyw pafoTty,
K0 BCeHl TenJoTe, BEAEACHHON NPE CTOD&HHH TONJIHBA,

AL, Q.
e = T = o _ (18.26)

ShheKTHRAMA K. 0. 4. 1), TAK e, KaK U 7., YUHTHBAET TEN/JAOBHE H MEXa-
HHYECKHE TIOTePH B JABHTATENE:

— 1,986% : (18.27)
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S¢ppekTUBHEIA K, H. A 1}, MOXKHO CHPEIENHTh TAKKe No 3PdeKTHBHOMY
YAENBHOMY PacXoiy TOIJHBA

632,3 '
Ne=—p— (18.28)

Tak Kak g,/g. = M./M;, TO
8e=LilMm B &i=EMn- ' (18.29)

OnsiTHEE CpefHie 3HAUeHHS g, U ), NIPH HOMHHAMBHEIX MOMIHOCTH H 4a-
CTOTE BPAUIREHA TIPHBEAEHBl HHIKeE.

Aunzenn r,’(.."lg.e‘c-q) n,. % . Juzens I"J'{f.e}C-Q) My %
' MaacoGop OTHE 160—150 40-—42 Bricoro- 1656—1i65 | 38,5—41
Cpenne- 155150 4142 0GopOTHL
oBopOTHEIH _ Ma nonongbHt 180—165 35—38,5
(D =2 200 wm) .

CHHXKeHHe g, BOSMOXKHO B OCHOBHOM 3a CYET [IOBBIMIEHHS MeXAaHHUECKOTo
K. 1. L. N, DPK YBEJHYCHHH CTEMEHH HANNYBA, COBEPUICHCTBOBAHUS TIPOLECCOB
cmeceoBpasoBaHus U cropanns; Gosee sthdeKTHBHOTO HCMO/b30OBAHHA NMOTEPH
TENAOTH, OTBOAMMOH ¢ BHNYCKHBIMH rasamu. Hanpusep, HauMeHbWHA pacxon
tonauBa g, ana COI tuma PC3 cocraBua oxono 145 rf(n. c-g) npu p, =~
= 20 krefem® H op, == 130 krefem®.

Ne, I
'?Uﬂﬁ—i F I T l 0%
5000 : 1 1 i 90 , ]
5000 . ; : /’ Wi 99 L _{Tm et |
4000 5 — il J t ! . ,_?)9” L 1‘79"
. My T | &4 * |
.5003!‘—7‘—":}/- : -+ il - ol L -
i et | . R N
; ) | I ll ; &0 t | d\t E
T o | [l "y i ]
= : — Ly 4 },
T s i - et Y i ] i n=400 nﬁ/muﬁ—iﬂns:t
- - G, vl
g & W B w0t X972 4 5 8 101274 15 18 20 22
80 9 W 10 120 n, oBfmum Pe, ama
Pue. 184. Kpupae N, = f(n) # go=f(n) . Pue. i8‘5. 3aBHCHMOCTD K. T, 1. UeTH-
cyropore Asyxtaktaoro MO npu padore no peXTAaKTHOrC JMsens tana K6V 30/45 ¢
BHHTGBON XapaKTepUCTHEE. BLICOKEM HAfAVBOM OT Pe.

Ans cynoBeIX ausenefl ocofoe 3HaucHHE HMeeT ofecreyeHHe HU3KOro
3PEKTUBHOrO YHeNBHOTO Pacxoia TOINIHBA He TONBKO HA HOMHHAJBLHOM pe-
KHUME, HO ¥ Ha JONIEBHIX, HanpuMep NpH paGoTe 0O BHHTOBCH XapaKTEPHCTHKE.
IKenayaTauHOHHbIE JAHHBIC TOKASEIBAKOT, YTC B AHANA30HE YACTOTH BPAlICHAA
or 100 ao 256% pacxod TonmanRa g, He MpepbNlaeT HOMHHANLHHIN fojee uem
Ha 10% (puc. 18:4).

Mexy paccMOTPeHHBIMH K. H. X. ZH3eMeH V), Ty, 7, 2 TAKXKe TEPMOAU-
HaMHYeCKHM 1], H OTHOCHTEJNBHBIM My K. M. L. HUKMA HMEIOTCA CAEAYIOLLHEe
B3AHMOCBASH:

) Ne = Wllm: N = NN
Takum o6pazom, spdexTHBHBIN K. T. .
e = MAgNm (18.30)
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ABASeTCd HPOH3BEAeHHEM TEPMOAHHAaMHUECKOTO, OTHOCHTENBHOIO H MEeXaHE-
" YeCKOTO K. M. X., XaPAKTEPH3YIOUMX COOTBETCTBEHHO CTeNeHR COREPUICHCTBE
HALANBHOTO IIHKJAA, CTefieHb NPUOAMKeHHA TeHCTBATENBHOTO BHKNA K BAGAND
HOMY M, HAKOHell, CTeNeH: COBePUIEHCTBA KOHCTPYKUHH H H3TOTOBJESHHUS JEH-
rareas.

Ha puc. 18.5 nokasasb NpkMepHble 3aBUCHMOCTH PAacCMOTPEHHBIX K. O, 4.
" Ny Ngs Nims Ne OT USMEHEHUS p, (MPU 11 = 400 06/mun = const) ana yerhpex-
TAKTHOIO AH3eAs ¢ HAALYBOM.

18.8. YPABHEHHE MOHIHOCTH H 3KOHOMHYHQCTH
B OBHIEM BMHAE

Hnsa ycraHOBAEHHs CBfi3ell MEXKAY MOMIHOCTBIO CYAOBOTO JRH3EM%
¥ OCHOBHBIMM NapaMerpamp paCouero uuxaa Hcrmoasdyem dopmyay (18.20}

o LT op:
1 = 1,985 aren

OTKYAa .

—__N= Qu M p
ps'-——0v003 Lo 7‘—7'.,;—?']!{.
HOﬂCTaBHB 3 XapaXTePUCTHUECKOTO YDAaBHEHHA

P _ Ry, __ 253 ,
T, 10t ;s Vo

M BHIPA3UB TeOPeTHYECKH HeoOXOIMMO® KOJAHWECTBO BO3gyxa depes L), Kr
(L, = pLl, = 28,95L ), moayuum BhpaXeHHS AN CPEAHerc HEIUKATOPHOTO
p; W >OPEKTHBHOTO p, NabBieHHA B ofilem BHEe:

p: = 0,0427 —E—Z— —%nwo Kre/em®; (18.31}
p, = 0,0427 f: Moo /M, . (18.31a)

JanHineM cOOTBOTCTBYIOILHE BHpaXeHus LI MOIHOCTH N; 1 N, B ofiieM
. BHEE. . :

N;=0,095iznV 3—’1 SN R (18.32}
Lo ©
N, = 0,005iznVs %"Tfmm% a1 ¢, (18.32a)

rne nmada ,&BHI‘&TEJ‘Ieff C HaZAYBOM MOJOTHOCT® BO3AYXa P = V-
AHaJorMuREe ypaBHenus B o0ILeM BHAE MOMKHO HOJAVYATh U A5 HHAUKA-
TOPHHIX NOKasarTesed SKOHOMHUHOCTH g;, 1);, @ TaKKe g,, 1,
— HHEMKATOPHBIH yEeAbHBI pacXox TOHIHERA

27 .
g = T*Eg-’f-r;(n. ¢ u); {18.33)
— HHAHKaTOPHBIR XK. I. I.
| ;= kg (18.34)
t Male¥s ' '

Iins naxoxienns abpeKTHBHHX IMOKasaTelell 5KOHOMHYHOCTH B (OpMy-
nax (18.33) u (18.34) p, samenawr ma p,.

{Tonyuenubie BEIpaXKeHUS KCMOJBAYIOT IPK HCCACAOBANAY SKCILTYATANMOH~
HBIX XapaKTEeDHCTHK CYACEHIX Ausenefi.
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18.9, OAIPENENEHUE OCHOBHLIX PA3SMEPOB
PABOYEF0 UHIHHAPA

Juamerp D, M, U Xon mopiuds S, M, MOXKHO ONpedenute, 3Hafl
arperaTHy® MOUWIHOCTB ABUraTes s N, YacTOTY BpamleHHs A H cpeiHee adbdek-
TUBHO®& JaBNeHHE p,, Krc/cm?, KOTO poe ONPEIeNnsoT 0 CpeAHeMy HHAWKATOP-
HOMY ZaBAEHHIO p;, NOJYYEHHOMY B pesysabTaTe pacuera palouero LHRAA H
MEXGHHUECKOTO K, II. I Ty AA LAHHOTO THMA CYEOBOTO AU3ENA:

) Pe= PN
HHndEApOBas MOMIHOCTE - \
zVenp, abD2Sap, =
Ney= 0,45  © T4.045 1,745zD%S5np, 2. c.,

rge z = | AAA EBYXTAKTHBIX ju3enell W z = 1/2 1aa 4eTBIPEXTAKTHHX.
Hduamerp uunnpsipa D vrnoOuee BCeroc onpenensaTh U3 cASAYIOLINX BHpaKe-

HHH V19 UHAHBAPOBOM MOLIHOCTE Nyl

— YeTHIpeXTAaKTHBle AH3eAH TNpPOCTOrO AeHCTBUSA

N, =0,8725D%Snp,;
— JABYXTAKTHBIE JH3eNH TIPOCTOTO JeiicTBHSA
N = 1,740D%Snp,;
— JAsyxTakTHmie guzenn ¢ ITAIT
Ny= 1,745D7 (S, 4~ S,) P,
— IBYXTAaKTHHEE [H3elH ZBOHHOIO JeficTBHA
' N, = 3,298D%Snp,,
rie S, v 8, — XoA HHUIKHEro { BepXHero MOpIUHeH;
3,298 — nocToAHHANA, YYHTHIBAKMIAS YMEHBUICHHE IIJOMIAJH HOPIIHS
F, Buxknueli nonocti (npumepuo Ha 11%) us-3a Haauyus
IITOKA {HpH HCNOAb30BAHHK 3aUTHOTO KOXKYXa f, , ==
=2 16% ot FQ).
M3 npusegennnix dopMyn ias N, HaXoAHM AMamMerp LmAHHAPpa D, M,

A8 PasfMUEBIX THIOB CYIOBHIX AH3eNefi
— YETHIPEXTAKTHHX IIPOCTOTO JeHCTBHA

D = 1,07 V' N./Snp.;
— JBYXTAKTHBIX NPOCTOTQ JAefiCTBHSA
" D=0,76 V' NS0,
— neyxraktHeix ¢ [1OII :
D=0,76 1 No/(Se + Sa) npe
— JABYXTaKTHHIX JABOHHOrO neficTBud
D=0,551 V' N,,/Snp,.

YpasHeHHd ANA MOWHOCTH, BKJIOYAOMUE CTENEHb (OPCUPOBKU AH3ENSH
PA3JBYHEIX THNOB (€, p,), HMEOT CleAVIOWHH BHA:
— "eTBIPeXTaKTHBIX [POCTOr0 AeHCTBHA

N =26,17D%,.p,;
— JBYXTAKTHBIX MPOCTOrO AEHCTBHS |

Ny =52,35D%,.p,;
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— AByXTaKTHblk ¢ T1AI1
: Ny = 52,3502 (Cpyy + Cm_a) Pes
— JABYXTaKTHHIX IBOHHOTO HeliCcTBUA
- Ny =98,94D% . p,.

B stom cayuae pnamerp uuaunzpa D, m, Ausenefi cOCTaBHT:
— YeTHPEXTAKTHHX MNPOCTOTO AEHCTBHS

D~ 0,1955 V N jenpa

— JBYXTaKTHHX HPOCTOTO ReHCTBUA

D=0,1382 V N /e,

— IOBYXTAKTEHX c Tar
D~ 0,1382 V Noif{Cg + Cos) Pes
— EBYXTAKTHEIX EBCHHOTO AeHCTBHA

D = 0,1005 V Nofempor

THE Cpy U Cmp — COOTBETCTBEHHO CKOPOCTh HHKHETO M BEPXHETO MOPIIHER.

Il p umep. Onpepenum auametp D ® xon nopwns S apyxraxtioro MO/ ¢ rasorypGam-
HbIM HAAZYBOM H I AMOTOUHO-KJAANANHOR NPOAYRKCH npH Na = 13 500 4. c. A e = 115 ob/mun.
TlomcunTaeM psa 3HadeHull S, COOTBETCTBYIOHIME HIMEHEHHI oy OF 5,8 10 6,85 w/e, no
dopmyae ] .
SOCm
S=—"—"" 20,26lcy M.

Hexond U3 pacteThoro p, = pifm = 9,45-0,9 = 8,5 Kre/em?, HaxomuM Neg 2 D 2ns muse-
aeft ¢ umnyavcHum ['TH: :
apa i = §

Neg = 1650 a1 ¢.; D=0 0,76 Y/ T800/115-8-8,5 ~ 1,6/)/'5;
— npu i =9 o i
Ney = 1500 1. ¢.; D=~ 0,76V 1500/115-3.8,5 =~ 0,94/ S ;

— npu i = 10
Neg = 1350 a1 ¢.; D~ 0,76V 1350/115-5-8,5 ~ 0,86/}’ S .
. Pesyabratel pacueros cBefeM B Tabauiy.

{=38 =5 =14
= = =
e 5| ooy w | 9 2 2
= 3 2
= Q (=3 Q (=3 a
ol o o f o a o
5.8 1,5t 0,815 1,85 0,765 1,97 0,725 2,08
6,15 1,60 0,790 _ 2,02 0,740 2,16 0,705 2,28
6.5 1,70 0,770 2,21 0,725 2,34 0,690 2,46
6,85 1,79 0,745 2,4 0,700 2,65 0,670 2,67

Mps orhowennn S/D =~ 2,1+2,2 (pAA pawnoro xAacca MO ¢ apsAMOTOUHO-KAATNAHHOMN
npoAyBEOf} ¥ yMepennofl cpennell CKOPOCTH NOPIHS fy== € M/¢, 4 TaKke ASBATHUNAHEEPOBOM
BRINONHEHAH {IPH KOTOPOM HanGoMee 3dheKTHBHO HCMOABIYETCA HMUYALCHAS SHepPTHT BRITYCK-
HHIX FA30B), TIOCJe OKPYLVIEHHA OCHOBHEIX DA3MepOB TIONYUEM OATHMAABHHNE Ba- .
PHAHT TApPAaMeTpOB OpoeKTUpYeMOTe cyiosoro MO ¢ unAMARPOBOR MOMKOCTHIO
N~ 1500 n, c. n arperaTHOf MOIMHOCTH Ney= 13 500 4. c. mpu { = @, D = 740 MM, S =
= 1600 mm, S/D = 2,16, n = 115 o6/Muu, p, = 8,5 xrc/emd u ¢ = 6,15 M/e.

Tlpu QopcHpopanud MONHOCTH AHSEd U0 HagayBy Ha 20% (p,= 10,2 kre/em?) coorser
CTBYIOINNE MOMHOCTH ‘BOSPacTYT A0 Ngy= 1800 2. ¢ 1 N = 168 200 1. ¢,
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18.10. TEMJOBOA BAJIAHC CYAOBOTO JABHIATENY

Pacnonaraemymo Tenjory ¢;, BBUIETSOMYIOCT MPH CXHHIAHHH TOI-
JMBa, MOXKHO NpeoBpaszosath B 3(PPeKTHBHYR padoTy ToNbKO YacTHYHO (36—
42%); ocranbHOe COCTABAIOT menrossie nomepu (B OXMAXKEAIOULYI0 BOLY H
¢ BHIIYCKHBIMH lasaMH}.

Pacapepenende pacnojsaraeMoll TEMNOTH! ¢, O OTASNLHBIM COCTABJAOMHM,

 BKJI0YAR NOTepH, XapaKTepHsyeTcd BHEUIHHM TEMAosbiM GajaHcoMm CYAOBOTO
A¥3esif, KOTOPHIH onpefensieTcsl OOLIYHO 3KCHePHMEHTANBHEIM IIyTEM.

Buewnuit TennoBof 6ajgaHC OUEHHBAET XapaKTep H BeAMUUHY NOTEPh Tefi-
AOTH B IH3€/1€ Ha SKCMAYATALHOHHEIX pexuMax paGoThl H JlaeT BO3IMOXKHOCTS!
OPHHATL HeOOX0ZHMble MepHl A CHHKEHHS OTAENBHBIX COCT2BJSHOUIEX
ROTePh TENJOTHl; OUEHHTD TENNOHANPAMKEHBOCTh HanGonee HArpeThX Y3NoB
H feraned; YyCTaHOBHTh LeJeco0GpAsSHOCTE HCNOAb30BAHHA TepAeMo TEI0TH
B UeAAX NOBBIUEHUS K. T. . AU3EABHOR YCTAHOBKH.

Tennopoll Gananc BHpaXawT B AGCOMIOTHRIX eNHBHNAX @, KKan/g, yienb-
HBEX ¢, KKan/(fi. ¢.-4), 1A60 OTHOCHTeNBHHX (B IPOUEHTAX K KONHYECTBY NOA-
Bogumoit rensioTel). Ha npakThKe vamie BCero Noib3ylrcs YAenhHHM H OTHO-
CHTENBEHM OalaHcaMHi TeIJIOTHL.

3anunieM ypaBHeHHE YAENbHOTO TENJOBOro GanaHca

g=q + Goxn ”‘{‘ d: - Focry (1835)

5

Tle ¢, — DacmojaraeMas TeMJO0Ta CropeslIere TONAHBA,

g, — TeNaOTa, SKBHBajdeHTHadA spQeKTHBHOH padore ABHCATENNA;

Joxn — TEMAOTA, OTBOAMMAA B OXAAKNAWMYIO CPEXY;

g, — TeIJI0Ta, OTBOAMMAA C BHITIYCKHbIMH IasaMH;

Jocy — OCTATOUHEIA usieH OalaHca (HeBaszKa OamaHca), PaBHBIH CyMMe

HEYUTEHHEIX TIPH HCIEITAHHAX TOTEPE. '
PacnonaraeMylo TeMJIOTY ¢, OTMpeAensior 1o 3ddpeKTHBHOMY YACTLHOMY

PACXOAY TONNHBA g,, Kr/(N. ¢.u), ¥ HA3WeEH TENAOTE CrOPAHHR] TOMJHBA Q,,
XEaI/KT,

= quH'
Tennota, 3KpHBasenTHAA 3(pdextuHOR pabore,
5-3600
e = 290 _ 39,3 kkaa/(n. c-).

427

OtHowexue ¢4,/q, paBHO, OUeBHAHO, ShPEeKTHRHOMY K. M. A. 1), AH3ENA.
Tennora, OTBORHMaA B OXJNAKAAWLIY Ccpeay,

G'-fl(.‘—'l
Goxn™=Gs + Iu = K!e (ta—1t)ec,

TIe g, — TENJOTa, OTBOAHMAsA B BOAY;
g, — TENOTa, OTBOZHMasA B Maclo,
Goxn — PACXOA XKHAKOCTH, KC/43
!; — ¢y — PA3HOCTBL TeMOeparyp,;
¢ — TEINOBMKOCTb JKHAKOCTH, KKaiul/(Kr:°C).

Tenjiora, OTBOAMMASN B OXNAKAAINYI0 cpelly (BOLY M Macio), COCTOUT
43 TeNnJOTH, OTRaHHON palfoyHmM TejoM, W TELAOTH, KBHBaJAeHTHoH paboTe
TPEHHA JABHraTeNd.

O6uunH0 BOJA, OXJaAaromas palounil NUIHKIP, HCHOAB3YeTCH M I
OXAAKICHHA KPHILIEK, ROCTYNAA B IOCHEMHUE Uepe3 NePeJAHBHEIE MaTpPyOKH.
flopmHy 0X/12aXKBAI0TCK MACAOM UAH BoAoH (rosibko B MO/). Tlpu nposeaenun
Tena06an AHCOBRIX HCIEITAHHH PEKOMEHAYETCA PAa3/eNbHO ORpefeasith TENJOTY,
OTBOLZHEMYIO uepes LUAMHAD, KPHIDKY W NOpllieHh, a TaKXe TENJAOTY TPeHHd,
OTBONUMYIO B MacJ0.
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Tennora, u3pacxofoBAHHA® HA TOTEPH TPEHHHA, NEPEXOAHUT B OCHOBHOM
B OXAAKJAOMYID XKHIKOCTh: TENAOTA TPEeHUs MOPUIHA W NOPIIHEBLIX Kojaemn
OTBORUTCS 4ePe3 BTYJKY UHAHHADA B BOAY, 2 TENAOTa TPEHHS MOAUIMMHUKOB
YHOCHTCH MacioM. TemnaoTy TpeHud He BKANYAIOT B TENAOBCH GanaHc, KpoMe
AOMH TEWIOTHl TPEHHS, HE Nepeleiiueli B OXAaxAA0MYI0 cpely (YUHTHBaeTCH
OCTaTOYHEIM WJEeHOM OalaHca).

Tennora, OTBOAKMas BHIMYCKHEIME T'a3aMH, g, ONPEAeNsieTcss KaK PasHOCThb
SHTANLIMA Ta3cB H HOCTYNAIOWEre B DHJHHAD CBeXero sapaga

ql" ngeCp LgeCpT{)) (18 36}

rie T, u T,— Temuepatypa
rasop 3a BBUIYCKHEIM KOJLIEKTO-
POM K CBEXEro 3apafia, MOCTY-
NalOWeT0 B HHAHHAP.

TIpuenMaa B nepromM MpHSHH-
HMEHRH

noJyvaed
r= Mgecp (Tr — TO)‘
IloTepn TennoTel Hu3-3a He-

MOJAHOTO CrOPAHHS TONJIMBA He- .
3HauUTeNBHEL M BRAIOUAIOTCS B Besll g7 s
OCTATOYHBIE UReH TeNJ0BOrO 6Ga- L
AgaHca. ' g

Char

OCTATO9HBIA 4fleH TeNJOBOTO -
fanaHca ¢,., ompelensiercd Kak

Pa3HOCTE
Qo — DOTEPH TROVIOTH B CTEHHM; Qynny — TOTEPH Ten-

— 1 [
=q.—{g, + -+ JIOTH N3 BHNYCKHOTO KOANSKTOPA B OXJIAMIAWULYI
Gocr = G2 =4, Goxn t ) cpeny; Q. g — TeHNoTa, OTBORHMAA ¢ rasaMH B Bh-

NYCKROM TaTpyBue; Qua, — MEX2HHTeCKHE MOTSDE
TEMIOTE]; Qpp — TennoTa, HIPACXOAOBAHHAT Ha TIOTEPH

Pac. 18.6. Cxema TenaoBorc tagaHca AH3eNH,

0 BKJAOYAET TIOTEPH TEeNJAOTH,
SKBHBaJNleHTHBEIE HENOJHOMY Cro-
PAHHIO TOMAHBA Gy .., IOTEPAM
TpeHHd, HelepeilefIiNM B OXJIaXK-
ALY Cpely, KHHeTHSecKoH SHepPruB TasoB ¢, , (eCAH CHA He HCIOAB-
ayercd), JMYUEHCHYCKAHHKO ZBUraTeNs B OKPYRARILYIO cpely ¢,, CYMMe OLIH-
O0K OT HETOUHOCTEH H3MeDeHusT M HeYUTeHHHIX NOTePb TEIJIOTH.

Pacnpejeniensie noTepy TeNA0TH B LH3€AAX 10Ka3aHO HA CXeMe TEMI0BOra
OasiaHca (puc. 18.6}.

B 3aBHCHMOCTH OT THNA AH3€/5 ¥ YASALHOTO PAacXOfa TOIIMBA KONHYECTBO

TENNIOTH  §,,,, OTBODHMOH CHCTeMOH oXnamaeHusd, Hamenserca or 100 peo
700 xkan/(s. 1. ¢-u). [IpH MOBEHLEHHH (TEHEHH HALAYBA OTHOCHTENBHOE KoMK~
YECTEC TEMAOTH, OTBOAHMGH B OXJaXAAloOMYI0 BOLY, YMEHBLIAETCH (l'IpH coxpa-
HEHHH TeMNepaTyps BHIYCKHEX Fasoe nocroanﬂoﬁ)
" BospacraHue Temieparyphl oxJaxkAaiomeir Boger go 75—85° C'B saMKry-
THX CHCTEeMaX OXNMakJeHUsA MPEcHOH BOAOH NMO3BOJigeT NOMALP:KHBATh HEOONE-
Y0 PasHOCThL Temueparyp Af == 10--15° C Mexay BHXopdileli ¥ BXOAsmes
BONOH U 00ecTeuHBAeT CHHKEHHE TelI00TAauY B BOAY (mpHMepHo Ha 4—5% Ha
Kaxpkle 10° MOBRINEHHS TemmeparypH), T. €. YBeiMdueHHe HHAUKATOPHOTO
¥, II. 4., H YMEeHBIIeHHE paboTH TPEeHHS NOPLIHEROH I'p YLl H BTYNKH UHAHHADE
B CBA3K CO CHHXKEHHUEeM BA3KOCTH MAcka, a4 CAERCBATEIBbHO, W KosdduuuenTa
TpeHHA. B TO XKe BpeMs MOBHILICHUe TeMIEPATYphl 0XAaXA0MeH BOFH conpo-
BOKIAETCH CHHKeHHeM KosdHiueHTa HallONHeHHA H YBEJHUEHHeM Telao-
HANPAMKERHOCTH KDPHIKH palouero NHAHHADPA.

TPeHEA NMOPIHHA H KOAed.
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[Ipn ¢opcupobanus xBHratesneil mo HagAypy OIHOBDEMEHHO ¢ YMEHbIIe-
HHEM OTHOCUTEBHOH TeIIONTAAYH B OX AaKAalomlyio Boxy. (1o 15—10%) yae-
JIMUHBACTCSA KONHYECTBO TEMIOTH, OTBORUMON C BHIYCKHEMH Fasany (10 40%),
T. €. IPOHCXONUT NepepacnpeleNecHHe Tena0BbIX HOTepb [I03BOAAIILEE TIOBHI-
CUTb MOWHOCTD arperara HagRyba.

Huze npuBeNens cpeltne 3HAYSKRA NOTEPH TEILIOTH, GTBOANMOM B DX/ a3%-
JatHYIo CPery, NoNYUYEHHbIe Ha OCHOBE HKCIEPHMEHTANALHEBIX JAaHHLIX TO Tel-

Nn00OMEHY B CYAOBBIX AU3EAAX.
gy =1633 nnanf(a.cv) = Iﬁﬁ%

gﬂ =07 Toxpt %
7 =56 Jdpyxraktase MO
= Ge3 Hazgmyea . . . . . . . . . 2015
g9 =65 C HAJIYROM . Lo 1612
Heyx- u qempexramﬂme COﬂ

Ges wagaysa . . . . . . . . . 25—18
€ HAZRYBOM . . 18—10

e~ YeruipextakTane BOJ (MaJ'IO\'IOUJ.Hb!E]
o Ge3 Hamaypa . . . . . 3525
g% =638 - ‘fnmr g8 C WammyBoM . . . . . . . . . 2590

Q& =15 goer=44

B ManoMOUIHEIX CYJIOBHIX AH3EAAX ¢ He-

Pae. 18.7. Teniaosofi Gasanc MOI  GonpliMMH OCHOBHBIMH pasmepamMu (D =

tuna SIKPH 74/160 npu paGote a - ]0+-20 cu) B CBASH C YBEJHIEHHEM OTHO-

HOMHHAJLHOM peHHME, -

CUTEJIbHOH TMOBEPXHOCTH OXNAKASHHA ¢,

HOCTHTaeT HoubOABIIMX 3HayeHuh (Ao 35%).

Ms raGanubl TensoBHX OanancoB cygoBeix MO cnexyer, u4To 3maueHus

OTAeNBHBIX cTaTell GanaHca JH3eqell pasmHYHHX KOHCTPYRIHHA M3MEHSIOTCH
B Y3KHX Npegenax.

Tatruya
Tenaosnie Gasancw cynosmx MOJ [12]
Tun guzena {(dHpMa-H3TOTCBHTENb)
= -
= - =
OCHOBHEE CTATBN TENAGEOTO b - g= = 1z 8
damanca o] g = . u“_gf_;‘ é‘“ﬁ
S gs | 23 S8 | g2
= 20 2Z 3] 2Z
Pacriogaraemas temnota §r, % 100,0 100,0 150,0 100,0 1000
Temnvsiora, 3KBEBasieHTHas bibek- 38,2 4.8 41,5 43,3 38,4
THBHOR paSore AR3ENA, g.. %
Tennota, OTBONEMAS ¢ BRINYCKHH- 38,3 33,8 36,1 35,3 42,0
MH Ta3aMH, ¢ %
Temnrora, 0TBOAHMAR B OXJaKAaK0- 16,7 20,8 17,9 17,5 15,2
mylo BOLY, §a » b _
Tem10Ta, OTBOLHMASR B MaCI0, ¢y, %0 4,1 5,1 4,5 3,7 4,0
OcraTouHHI uned Gamadca (HeGa- 42,7 —0,5 — +0,2 0.4
NARC) Goorr %0

Tennogoh Gananc MOJ tuna 50 KPH 74/160 npu paoTe Ha HOMHEHAABHO M

pexuMe OpHBeReR Ha puc. 18.7.
Ha pucyHke npunaATH cnenynmye o60sHadeHud: ¢; U ¢§ — TEmaoTa, 0TBO-

AUMas COOTBRTCTBEHHO B MAacjo H BOAY OT TypGoKOMApeccopa; g — TemaoTa,
_-OTBOAHMAA B BOAY H3 BOHOBO3AYIUHHIX . OXJMaRATeRAeH; (.4, r — TEIJAOTA,

OTBORHMAR € TOMAKBOM, OXJNaKAAOMUM QOPCYHKY; ¢5 B §% — TeM/ioTa, OTEO-
AHMAasg COOTBETCTBEHHC B OXAAXMAOULYI0 BOAY H MAacio HAH3ead.
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18.11. ¥THAU3AUNHA TEIIOBLIX NMOTEPH

Buemuufi TernoBofi GanaHc NOKa3bBaer, 4TO NpH paboTe CYROBEIX
Auzenel HeusOeHE! 3HAUHTEAbHBIC MOTEPH TENAOTH (B OCHOBHOM B OXJIAXEAI0-
HlY}0 BORZY H ¢ BHEIIYCKHBEIMH rasami). ITpu pauuonanbHOM HCNOAB3OEAHHWH
TepAEMOH TEMJOTH MOXHO 3HAUWTENLHO MOBBICHTE ofWME k. m. f. CIHVY.

TemaoTa, YHOCHMasl oXnawAaiouledl saloprHoli BOJOH (MpH IMPOTOYHOM
CHCTEME OXJAaXAeHUA), Jelde BCero NOANAeTCs HCNGAb30BAHWEK, ONHAKO BO
u3Gexanne BHNEACHHA COH Ha TODAYRX OXJA¥AAEMBIX CTEHKAX BTYJIOK H
KpLIEK TeMOepaTypa oXJIaXAalolies 3a0pTHOH BOgbl He ZOJKHAE NPEBHIIATS
45—55° C, 4TO OrpaHHYMBAeT BO3MCIKHOCTH ee 3(D(EKTHBHOIO NPHMEHEHHS.

TlopLmIenEe TeMIepaTypsl BoAbl Ac 75—85°C B 3aMKHYTHIX CHCTEMAaXx
OXJaXReHUA OpecHOll BOAOH NONOKHTENbHO BAUSET Ha MoKasarend padodero
UKK/A JHsedd. Oanako ropayas Boja OXJaMkAeHHA, HaXOAAMasiCA B [IOCTOSIH-
HOH UHDKY/IALUH B 3aMKHYTOM KOHTYDE, MOMKET GbITh HCIOAB3OBAHA TOALKO
B KadecTBe Tpeiotlefl cpein! AfAA HCOAPHATeqeH HH3KOTG AABMEHHA, OHpecHH-
Tenell, a TakXke AJAA €YAOBBIX OBITOBBIX HYIKI.

HenonpsoBanke TemsoTH BHIYCKRBIX Ta30oB ausenell (¢, =~ 30+40%)
3HAYHTENDHO 3(PQEKTUBHEE HCOOAB30BAHMA TEIUTOTH OXJANKAAUIEH BOXE!
61aroZapsa OTHOCHTEIbHO BBICOKOH TeMITepPaType BHIYCKHHX Fas0B M BOSMOXK-
HOCTH {IPM YyCTaHOBKe YTUAH3AUMOHHBIX MaporenepaToOpoB) BOAYdath TOpHA-
qQyl0 BOLY HMJAH Map HH3KOTO AaBACHUA, HANpHMep AAA npﬁscu(a BCIIOMOTa-
TeNBHBIX TYPGOreHepaTopoB.

CormacHo 3KCIJIYATaBHOHHHM HAaHHBIM pacmojaraeMas TewMmoep) a-
Typa BHOYCKHBX ras3oB { HpH HOMHHANBHOM DeXHME IIPHHH-

MaeT CACSAVIOIMIHE 3Ha4YCHHUA!

£ro °C
Osyxrakteme MO . .. . . . . . 250—400
YetnipextakTaeme COO . . . . . . . 400—500

OrMeTHM PAJ OTAHMHTENBHLIX OCOBEHHOCTEH YTHNH3ALUMOHHEIX Napore-
Hepatopos (YIII'}, npumendsiemsix B C/AY. Temneparypa BEMYCKHHX Tasos,
MOCTYHAWMIKY B IAPOTEHEPATOP, OTHOCHTENBHO HEBHICOKA, B CBA3M € UeM TeM-
noorAata B YIII' npoucxofur TOARKO NyTeM KOHBeKUHH, Temmeparypa rasos
3a YTIT fosixHa DpeBHIAaTh TeMiTepaTYpPy TEN/OHOCHTENS] He MeHee ueM
Ha 50° C (4ToGH He YBeNMYHBATE [OBEPXHOCTH HATPEBA); KPOME TOr0 Ha Xo-
JIEBBIX PEXHUMax OHA JoMKHA GHTh Re Hue 160—170° C Bo HalexxaHHe KOH-
JIeHCAUHH TIapOB BOJEL H BO3MOMKHOCTH 0GDA30BAHHA CepHOHM KHCAOTHL (IpH
pafoTe Ha CEPHHCTHIX COPTax TOM/AHB&), BHISBIBAIOUEH KOPPO3HIO BHIMYCK-
HOTO TpyGonpopoza. IlajeHne Temneparypol I'asoB Ha OYTH OT H30JHPOBaH-
HOTO BHINYCKHOTo TpyGomposoia no ¥YIII' coctasnser okomo 1,6° Ma 1 m;
Bo H3lexKaBHe Hapyluedds HopMmanbHol pabortl HauGojbpliee JONYCTHMOS
rasopoe conporusacnne YIII' B ABYXTaKTHHX ZH3EIAX HE JONKHO HPEBHIIATE
250 MM BOH. CT., 2 B yerbipeXTakTHEIX 400 MM BOJ. CT.

., C ymenbmeﬂnem CKOPOCTH CyjHa CHHXaeTcsd Harpyska J],BHl‘aTe.IIH a cie-
_I{OBaTeﬂbHO KOJHTECTBO H TeMIIEPATypa BRIYCKHEIX 'a30B, 470 OrpaHUqIHBAET
BO3MOKHOCTL ucmonn3oBauus YIII npu cpeiBRHX H ManbiX HATPY3Kax; MH-
HUMANIBHO JOTYCTUMas TEeMIepaTypa BHITYCKHLiX rasos nmepex YIII' cocras-
afer okojo 200—250° C.

Ha cyaax npumedsor Y11 ¢ ool uAH AByMs CTYNEHAMH JaBJEeHHA.
YTHAN3ALHOBHEIN IaporeHeparop ¢ OAHOH CTYNEHBIO BLIpaGaTHIBAET INap
TORBKO OTHOCHTENIBHO HH3KOTO AaBAeHHA p, , = 3+7 ara, a ¢ ABYMA CcTyle-
HSIMH — [ap EH3KOTO p, , = 1,53 ara (cTymenb [) H BHICOROTO NapieHHA
Ppn = 8+12 ara (C'rynenb Il); npu sTOM nap HH3KOrQ AABJAEHMSA HCIIOJb-
3YIOT TOABKO A5 OBITOBBIX HYMKA, & Nap BHICOKOTO AaBAEHUS — AnA NMPHBOZA

napoTypioredepartopos.
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CxeMBl YTRAH3AUMH TENAOTHl BHIIYCKHEIX TasoB H OXAaxkpawmiell BOJE
BecbMa PasHOOOPA3HH H NOAPODHD OCBelleHH B JHTepaType. Hautonsmywo
' 3KOHOMHIO TOIINIHBA Jal0T KOMOHHHPOBaHHHIE CXeMbl, HCNOJAB3YIOIHe TENAOTY
RaK BHINYCKHEEIX TasoB, TAK ¥ OXJawEammell Bogbl H Jal0ilide BO3SMOMHOCTB
DOBLICHThL oy K. 1. a. CIAY #a 6—8%.

B nocnennee BpeMsa yAeadeTcss BHEMaH#e BOSMOIKHOCTH NPHMEHEHHS TaK
HAa3HBAEMOT0 BHICOKOTEMIIEDATYDHOTO OXNaKISHHA ABurarenell (Opu Tem-
neparype Bogul 50 110—130° C); B oTOM cayuae HHANKATOPHHA K. I, 1. UHKAa
pacter r ofecneunBaeTct cTabHNbLEOE COCTOSIEHE ABHTATENA NPH Manod pas-
HOCTH TeMIeparTyp OXJamIaiomel BOAB, KPOMe TOrG, NOBHBINAeTcs OGHIHE
¥. 1. g CAY (a 10—12% u Gonee).

KomBHHRpOBaHHEIE BHICOKOTEMIEPATYPHEIE YTUNH3ANHOHHBE YCTAHOBKH
paforalotT HalexHO H IPH HTOM JeTany HHMAHHIPONOPIIEEBOH I'PYINEI H3HAa-
MHBATCA He 6ojee yeM HpH OOMUHOM 3aMKHYTOM OXMaXKIAeRHH ABHTatenelt
npecHofi BOUOH.

Hns npuGnuxedBnx pacuercB Y10 MOMKHO HCXORUTh H3 CHEIYIOMIUX
$OpPMYA H CHOHTHHX JaHHBIX.

KonuuecTeo TENOTH, OTBOAUMON ¢ BHIYCKHEIMY TrasaMi,

Q= 0Qe=q:gN L (18.37)

Tae 4. — JOJA TENJACTH, OTBOJIUMON ¢ BHOYCKHBIMH TrazaMM, OMA AaHHOTO

THIIA AH3EAA.
Ecnu npeHeSpeub OTHOCHTENALHO He(OABIIOA EBenHU¥HOR TeMmIepaTypnl

OKpyXxalomeli cpenkl f{, u HesHaunTeJpHOH DasHMUeH meXAy o0beMaMy BEI-
TYCKHLIX Tasos H MOCTYNAWwnIero BO3AyXa, TO ypaBHeHUe JAs KOJHYECTBA
TEIIZIOTH, KOTOpOe MoeT OblTh HenoabzoBano B YIII, npumer cneayompi BHA:

Q=0Q.(1—4)

Thoe ¢, ¥ I; — TemmepaTypa rasok nepep u 3a YIIT, °C.
Konunvecrso napa Gy, KOTOPOe MOXHO MOJYYHTH MPH HCHOAB30BABHH
TEIIOTH BHNYCKHBIX Ta30B, ONPENeNfAlOT U3 ypaBHeHHS TennoBoro fajauca

' ; £
Gynr= (ln_cpfn. B]_ﬁ g:Qx (1 — 2‘; ) ) {18.38)

rae G},m. yacosas mnpoussomMrenvhoctk YIII, Kr/u;

{, — DHTAfbUUs Napa, KKan/kr;
— COOTBETCTBEHHO TeMJOEMKOCTE H TEMIEpaTypa NHTATeAbHOH

Bog®!, Kkaa/(kr-°C) n °C.
[Tpunpmas BO BHUMaHHE, YTO

Cpy 1

#r 'n.B

632,3
Q-p = geNeQu = e Ne?

HOAYyYaeM YVAEIBHYIO TAponpousBoauTenpHocte YA
GYFI _ 632!3‘?[' _r_)l_ y . . )
Ve = Un—in s)"]e(l — fz) KI/(. €-4). (18.59)

U3 dopmyast (18.39) BHAKO, UTO UeM BEILIE TEMIEPATypPa BLITYCKHHX Ia30B
nepen YIIT {,, TeM Jdyulie HCUOAb3YETCH TENIOTA BHITYCKHBIX rasop (TaK Kak
Temuepatypa rasos 3a YIII' npaktugeckn ocraercst nocroshuoi). Kosdxpu-

HHeHT nojesHoro Aeficteua YIIT
M= (1—B) (1 — ). (18.40)

rae = 0,02+-0,06 — poaz nmoTepH TEMOTHL B OKPYIKAWOIWLYIO CpPEny, 3a-
BUcAmAs OT Kayectsa Hsoasumuu Y11,
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COTAacHO ONBLITHBIM RaHHHIM OTHOMeHHE Gy /N, = ¥ B CYZOBHX AH3€1AX
COCTAaBJACT:

¥, XK0/{3. A. c.u}

YernipexTakTHeX (Mpu fp = 320+-400°C) . 0,4-—0,45
OpyxTakTherx (mpH fr = 280=+300°C) . . .-. . . 0,25—0,30

TMpumepHas HeoGxofkMas MOBEPXHOCTE Harpesa YIII Fy,. B 3aBHCEMOCTH
OT. TAKTHOCTH I.{HSE.TIBH NMpHHEAMAaeT CRCAYIOUiHe 3SHayeHHsd: '

Fyi:n-' M#/(3. N, %)

YeTLIpeXTakTHHX . . . . . . . 0,06—0,10
JBYXTaKTHRIX . . . . . . . . . 0,02—0,04

Huxe npHpeneHo NMpHMEpHOe KOJHYECTBO BHNYCKHBIX ['a30B B AM3ENAX.

V. mifia. 1. )

UYeTHIpeXTAKTHEIX {OpH fr == 400°C) . | . 4—5
HNeyxtagtauix {opu & =5 2B0°C) |, . .7—8

Pacnonaraemoe yaeNbHOE KOJHYECTBO TEIVIOTH BBITYCKHEIX T'asOB NPH
cpenHeM ycaoBHOoM g, = 155 rf(a. c:u) u g¢. = 0,35+-0,40

Q./N, =~ 560+ 640 xxat/(n. ceu).

Fnasa 19
XAPAKTEPUCTHKH CYAOBBIX ABHUIATEJEHA

19.1. PEXHMbI PABOTHI

YcaoBHA NPOTEKaHHs paboyero mpoliecca HA3HIBAIOT PEKUMOM pa-
60Thl AH3enst. PeKHIMBI XapaKTePH3YKITCH COBOKYMHOCTBIO OCHOBHHIX mMapa-
MeTpoB paGovero mpouecca (p,, N., M, n n ap.). Ilpu skconyarauua ausenei
pasNHYaKT YCTAHOBUBIIHECS H HEYCTAHOBHBINMeCA PpexkuMbl paGotel. [log
YCTAHOBUBILMMCA DPEXHMOM IOAPA3YMEBAIOT Takol, IPH KOTOPOM OCHOEHEIE
‘mapaMeTphl padoyero Mponecca OCTAKTCA ROCTOAHHBIMH M HE 3aBECAT OT Bpe-
MeHH. HeyCTaHOBHBIIMMCA PeXXHMOM NPHHATO CUKTATh TAKOH, MPH KOTOPOM
AUzZeAb TPH JAHHOE Harpyske jaer jh6o HepocTatoyHoe, ando usbHTOTHOR
KOJAMYECTBO SHEPTHH, B CBASH C 4€M 4acTOTa BPAIIEHHS H OCTAJbHBIE mapa-
MeTpbl H3MEHAIOTCA BO . BpeMeRH. TakHM ofpasoM, HeYCTAHOBMBIlIHECK
DEXRUMH ABJAKTCA NEPeXOIHEIMH OT OJHOTO H3 YCTAHOBUBUIMXCA PEKHMOB K
APYTOMY.

. Tlone Bo3MOXKHBIX peKUMOB pafoThHl AM3eeH PasjHUECTO HaszHauYeHHUs [o-
kasawo Ha puc. 19.1. CraunoHapHble YCIOBHA paGoTH Ruzenedl, paboTaiOIUX
npu n = const (HanpHmep, CyIOBMX AH3&Ib-TEHEPATOPOB), H3006parKaloT Bep-
THKAABIO | MEXAY TOUKAMH ¢ H @, COOTBETCTBYIOWMMH HOMHHAIBHBIM YacTOTE
BPALIEHKUS 1y, U MOMHOCTH AUSEHAS! N, o LA CTAIHOHADHBIX AW3eneil
OOBIYHO TIPEIYCMATPHBAIOT BO3MOXKHOCTD M3MEHERHA HAIPY3KH OT XOJMOCTOrO
xofia (rouka ¢) npu N, = 0 g0 neperpyskH Ha 10—15% (rouka a').

CypoBble IM1aBHblE AH3€NH, paGoTallle EPH NepeMeHHOH YacToTe Bpalie-
HHA (n = var), MOTYT LiepefaBaTbh MOLIHOCTb HEMOCPEACTBEHHO Ha BUHT
¢duKcHpoBaHHore mara (BOIH) uam BuHT peryaupyemoro miara (BPII),
a TaKxXe yepes PeIYVKTOPHYIO Mepefady W/IH 3JaeKrponepegauy. IIpu BOII Bee
OCHOBHBIE DeXKMbl paboTHl ABHraTels pPacloNaraloTcd Ha XapaKTepHCTHKe
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BHHTA 2, TOTJAa KaK NPH CCTANBHLIX THI2X Mepefay AHaNascH MOLIBOCTH pac-
wepaeTcA (Hampusep, cemeficTeo KpHBHX MomuoctH BPII).

BOsMOKHEIE DexHMBl PaCOTHl TPAHCHOPTHBIX Iusenelt orpaEHIHBANOTCA
SAlITPHXOBAHHOH NMOMANb0 HOA KpHBOK § HAROO/BIUEN MOUHOCTH NMPH AaH-
HOH yacToTe BpalleHHs, T. &. Newa = [ (71), 0cBIO afcuuce, MAKCHMAABHO HO-
IYCTUMBIM #1,y {TOUKA d) H MHEHMANBHO YCTOHTHBEIM 11, {TOUKa &).

PaccmoTpeHHbIe BHIE OCHOBHEE CTALHCHAPHEE PeikHMbI paGoThl puzenefi
He HCYEPNBIBAIOT BCe BO3MOXKHEIE DEKMME, KOTOpBIE CIIpE&lensoorcs ocobeH-
HOCTAMHA 3KCIIYATaluu. ¥ CYHOBHIX Zusenell BecbMa BaXKHBIMH H OTBeTCTBEH-
HBEIMH SBJISIOTCA TaKHe HeyCTAHOBMBINHECH DEXKHUMEI PAGOTHL, KaK, HallpPHMEp,
TIYCK, PEBEPC H OCTAHOBKA (NIPH MaHEBPHPOBAHKH}, 4 TAKKEe DEe3KUE YBeJIHue-
HHE HAH YMeHbllleHHe HAarpysKu.

JAnda olleHxH pexuMa paSoThl IAABEEX CYZOBBIX JH3eAel MOryt OHITB
UCNIONAB30BAHEL CAEOVIOHIUE IpajaliH MOIHOCTH:

— MAKCHMAJABHAI MOIIHOCTE N, gy — HauGoppwiad s(xpeKTHBHAA MOM-
HOCTB {IPH 7ay H HONOKEHHH PefiKi TOINIMBHOTO HACOCA Ha YIope), KOTOPYIo

- IW3eNb MOXKeT pa3BUBATh oOrpaduyeHHoe
He 77 .
2y BpeMs (He Gojee 1—2 u};

184 : — TONHAA MOWHOCTE  (HOMHHANEHAaA)

08 -:"<\< \'-\‘, Nowon, COOTBEICTBYIOILAA TNOJAHOH (HOMH-
’ 13 AN \ HATBHOM) YacTOTE BPALLEHUSA flh,,, KOTOPYIO

0.8 AR N JHseqb MOXET pasBHBATh  JJHTENbHOE

\\\ZJ-‘_ NN \ BpemMs (B S8BHCHMOCTH OT THIA AH3e1d);

44 /Q S \ \\1 — SKCIIYaTalHOHHadA MOLIHOCTD N, ...,
42— » NN S © COCTABMSNOWAA NPUMEPHO 0,85+0,9) N, ,cu
E\d NPy COOTBETCTBYIOIIEH 4YacToTe BpPauleHH:d

L0 g4 0f 08 10 8 & floxe; TPONOSUKHTENBHOCTD PadoThl JIH3ess

min

Ha 3TOH MOLIHOCTH HE OTPAHHYHBAGTCA;
) — SKOHOMHYECKad MOWHOCTD N, —
f:g;‘ plagﬁ'L;an?,;og;?'}}ﬁ:?ﬂiﬁpeﬁg_ MOIIHOCTH, PA3BUHBAEMAan INU3eNeM LIHTeNb-
JHYHOrD HASHATEHHHA. HOC BpeMA NpH HaHMEHbIIEHM Bl:ljdpeKTHBHOM
YASNBHOM DPacxoie TOIJIMBA (Ha eAMHHIY
MOIIHOCTH HJIH Ha OFHY MHMIO XORa CyAHa);

— MHHHMAABHAA MOWHOCTb N, .., YCTOHUHBO DassHBaeMasd AH3eJeM MpH
MUHUMAJTBHO YCTOWNUHBOH 4acTOTe BpALIeHHA 7., (Camblfl Maawlil XOA CynHa).

TlpuBefileHHas Fpanauls MOIUHOCTH SIBJfETCA NPYMEPHOH H HeBceoObenio-
mefl. 3a pyfexom 0OBIYHO TIPHMEHAIOTCA 1BA BHIA AANUTENALHOH MOUWIEOCTH:
HOMHHAJBHAA H MAaKCHMallbHasd, npepbllammas N, ., Opumeprc Ha 10%.

PexnM paboThl cyzoBore ausens (pafoTaromero Ha BHRT) ONpPeAeASAETCH
MOLTHOCTRIO, TIOTCIAemofl TPeSHEIM BHHTOM, HE3aBHCHMO OT CKOPOCTH CYIHA.

BenonmorarensHeie AH3eNb-TeHepaTopH (& HHOTKA H TJABHHE) NPH 5J1€KTPO-
nepegaue paGoTaloT B WAPOKOM AAAITASCHE HIMEHEHHA MOILHOCTH (ot 25 no
100%) ¢ mocTosAHHO# uwacToToil Bpawernsa (n = const).

MomuocTh, noraciaemMas rpeGHEM BEHTOM, 3aBHCHT He TONBKO OT CKOPOCTH
CynHA, HO K OT PANa BHEWHHX (AKTOPOB: COCTOAHHA MOPHA, HaNPaBAeHHA N
"CHABL BeTpa, IAYGHHbL GapBarepa, CTeNeHH o6pacTavkd WOABOAHOH wacTH
CYZHA, TeMOEPATYpPhl H BAAXKHOCTH BO3AYXa H Ap.

Jasi olleHKH TeXHBKC-?KOHOMHYECKHX NoKasaTenelt CyAOBHIX Ausenefl, pa-
OTAILUEX TpH IepeMeHHBIX 2acTOTe BPAWEHHA H HArPY3ke, HCNOAB3YIOT
XapaKTepUCTHKH, YCTaHABIUBAIOLINE QYHKIHOHANLHEE CBA3H MEKIY OCHOB-
HEIME IapaMeTpamu AHuseniell ¥ paxTopamy, BANAIRMEHEME HA KX SKCIIAYATalHIO,

K ocHOBHEIM xapakTepicTHKaM OTHOCATCH CKOPOCHIAbIE U HAZPYSOuHbLE.
IlpH cxopeCTHHIX XaPAKTEPHCTHKaX He3aBHcHMON [I@DeMeHHOH sABIseTcH
4acToTa BpalUeRHs AH3ensd /2, a OPH HArpy30uHHIX — MapaMeTpsl p,, N,
M, u ap.

m,
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19.2. BHEIDHUE X APAKTEPHCTHKH

Pa3auuacT ABa BHAA CKOPDOCTHHIX XaPaKTepHCTUK: BHeInHde U
BUHTOBHIE.

Tlon BHemIMMMU XapAKTePHCTHKAMH NOAPA3YMEBAICT 32BHCHMOCTD MEXKAY
OCHOBHEIMH Tapamerpanmu pafoyero uuraa (N, M., p., g. 4 Ap.) 0 4aCTOTOR
BPAUEHNA JU3EAs] 7 IPH HEKCTOPOM CNpPEeAeieHHOM H HEH3SMERHOM NOJOKEHHY
JOZHPYWLIEX OPraHoB TOU/NBHCH ammapaTypel, T. €. IpH NOCTOSHHOH HHEAO-
BOH MNojaue TOMAHBA (.., — const).

BHewinefl xapakTepucTHROR npefenbHofl MOWHOCTH, WA aGCOMGTHOR
BHemued xapakTepucTuko#l (kpuBaa [ Ha puc. 19.2), HasEIBAOT 3aBHCHMOCTD
IpelesbHo AOCTHKMMON arperat-

HOH MOUHOCTH OT uacToTHl Bpa- Mes
HIeHHA An3eas. KpaTKoBpeMeH- Yo v
Has pabora Ha CreHfle no stoff  MA[oooooToooToTmTTTT o mosT oA
XapPEKTEPHCTHKE BEIBBIBAET JHBIM- g} --ccwwms oo mommmacm ool

HbIfl BRIOYCK, BBEICOKYIQ TEMOEpa- : :
TYPY BEINYCKHEIX Faz0B, Hapylle-
HAC TeMJIOBOTO COCTORHHA JerTa-
aef nusens u T. 40 B cmasu ¢
STHM HCNOJAb30BaHKe NpeledbHoll
BHEIUHeH  XapaKTepHCTHEH B
SKCILTYAaTaLlHOHHBIX YCADBHAX 500
CCBEpINEHHO HEeAONYCTHMO.

Paccuorpum  BHewwHpe  xa-
PAKTEPHCTHKH  SKCTLIYaTalmson-  pod

S

a75

. o :
NN NN
]l
”
24

N

HOIl MOLHOCTH. gzt - b
EHELIHI0  XapaKTepUCTHRY < P

MAKCHMAALHOH MOIHOCTH N, gy = I o ‘ l_{ | g

= [ (n) cHHMAIOT HenoCcpeACTBEH- 2 33 G% 45 65 47 88 09 10 11 Pupw

HO ¢ paforalonero Au3enas npw

OQNCKEHUH AO3HPYIOUIHX Opra- Puc. 19.2. CropocTHpie XapakTepHCTEKR.

HOB, CCOTBETCTBYIOWEM OIpPaHH-

YeHHOH no BpemeHn (He Gojee 1—2 y) MaxcHMaJpHO HONyCTHMOH MOIHOCTIH
npy Ravmofl wacrore Bpamenns (kpupad 2). Taxk Kak TONJHBHBIE HAacOCH
PACCYHTHIBAIOT OBRMHC ¢ BOJBLIHM 2aNacoM, TO ¥ CYVIOBRIX AH3edell yacTo
OTPAHHUYHBAIOT BO3MOXKHCCTE H3MEHeHHs Xo0Ja peliKi Hacoca B CTCPOHY
yBeJUYeHla UBKIOBOA LoJauH ¢ NOMOHBI ocoforo ynopa, IpPendaTcIBy-
IOLETC NPEeBLILICHMIC MAKCHMAABHO JAOHYCTHMON MOULBOCTH.

DHOWHK XapaKTepHCTERY NOAHON (HOMUHAABHOH) MOULEOCTH N, ,on =
= f (n) (xp#Ba” 3) CHHEMRZIOT NPH TNOROKEHWH FOBHPYICIIKX OPraHOB, COOT-
BETCTBYIOMEM N, 40 M Ry, JlaHHAA XaPaKTePUCTHRA #BJAAETCH OCHOBHON
BHELIHEH XapAKTeDUCTHKOR JH3eas, TapaHTHPOBaHHOH 3aBORAMI-USTOTOBK-
TeJAAMH HO BCEM OCHOBHBIM TeXHIKO-IKCIJYATAIIIOHHBIM TOKA3aTENAM.

Bremnlowo xapaxreprcTaky 3KCILYaTAUUCHHOA MomEocTH N, ... = f (7)
{KpuBas 4} CHHMAIOT JIPH MNMOJOKEEHH JO3HPYIOUILX OPraHos, COCTBETCTBYIO-
WeM napaMeTpaM N, .. | fig,., 3HA4eHHA KOTOPHIX HECKOIBKO HUKe HOMHHAAL-
Hbi%. DHEBIHAA XapakTepucTHKa SKCIIYaTauMOBHOH MOWHOCTH RoMxHa ofec-
NeUliBaTh HalEKHYW, RONTOBPEMEeHHYXd H SKOHOMHURYIO paboTy Ausend.
Iipn pHGpanROM CHHKEHUN 7y, HOMHHAABHAA MOHIHOCTH N, ., OAHaKO,
JAOJKHE TOYHO COOTBETCTBOBATH HOMHHAJIBHOR 4aCTOTE BPAULEHHA Mo

BHeninde XapaKkTepucTHKM IZOAeBHIX ~ MOWHOCTeldl (KpuBHE 5) ocylie-
CTBJSAIOTCE NIPH YMEHDILEHHBIX NHKJIOBHIX NMOAavyax TONAMUBE..

Xapaktep UpOTeKaHHA DA3IHUHEIX BHEINHAX X&paKTepHCTHK MPUMEPHO
OAMH2KOB. B ¢BA3M ¢ 3THM BHEIIHHE XaPaKTEPUCTHKH OGHIUHG ApeACTaBAIOT
CO00H CenMehCTBO KPHBLIX {A71A AaHHOTO THNA AM3€/R); IIOWAAU, PaciloaoKeH-
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* HBle O] KPHBHIMH, COGTBETCTBYIOT TOUKAM BCeX PAaCioJaraeMblx B ZKORAyaTa-
UMK MOLLHOCTe#l NpH JaHHOH yYacToTe BpAllEHHT.

Pafora cymoBoro fH3eds 10 HOMHMHAJBHCH BHelHHel XapaKTepHCTHHE H
Npy NOHHKEHHOR YacToTe BPAULEHHA € yBeJHUYeHHeM CONpPOTHBIEHHA CYAHA
(Hanpumep, HpPH BOJHEHHH, OoOpACTAHUH KOPIYyca) MOKeT NPHBECTH K OpeBH-
LIeHHI0 DONYCTHMBIX MEXAaHHUYeCKHX H TEILUIOBHIX Ha-
rpysox Ausens. IlosToMy B 3KCHJAyaTalldd KpoMe
PACCMOTPEHHBIX BhIlIE XAPAKTEPHCTHK HCMOMABIYIOT
TaK HasbiBaeMble OTPaHHYUTRALHEE XapaKTepH-
CTHKM, KOTOpHE HOJKHEl OTCPAXNATbL JABHrarels
OT BOSMOXHEIX Neperpyaox (puc. 19.3).

OrpaEHYHTeTBEBIM ~ KpHTEpHUEM  uyalle  BCero
ABMAACTCA NOCTOSHCTBO KpyTailero MoMeHra M,
Pey & H AP, '

CxopocTHast OTPpaHMYHTENbBAd XAPAKTePUCTUKA
no Momesty M,, = const umeer NpPAMONHHEHHBIA
‘xXapaktep {HanpuMep, KpHEas 3} H NO3BOJSET COXpa-
HATb HEH3MEHHLIM Hanfoabllee NOOYCTHMOE 3Hade-
Hue p, = const A4 Bcero uuTepBasa pafoued Ha-

M 1 =

0 "L07®  ¢TOTHI BpauleHus f.
Prc. 19.3. Orpamnunrens- CkopocTHas orpaHaynTe/lbHAs XapaKTepHCTHKA
Hble XapaKTePHCTHKH. o Hacocy ONpefenseT 3aBUCHMOCTE N, = [ {n) npu

! — pHemHaAs; § — orpaHu- IIOCTOAHHOM HaHGOJABbLIEM BONYCTHMOM XOne I'lﬂ)’H-'
e wan aeacnicnry. K€D TONJAMBHOTO BAacoca, OTPAHHYEHAOM YIOPOM
_ Ha Hacoce,

Ko/HYeCTBO TIOJABAEMOTO HACOCOM TOMJAMBA 334 OMUH UHKA Gupen TNPH
MOCTOSIHHOM TNOMOMKCHHH OpraHa, YOpasdsiollerc nojadelt - TOMIUBE, He
ocTaeTcd NOCTOSHHLIM, TAK KK H3MEHeRHe 7 AN3eNs ofuuHo BAHLET Ha KO3(-
(UUAEHT NOjayl TOITMBHOTQ HAcoCa Y, ,-

Y HacocoB 30J0THMKOBOTO THIA 1, , HECKOJLKO BO3DACTaeT C ypefHde-
HHEM 7, UTO OfbLsicHSeTCH YMEHbIIEHHEM BJAHAHKS YTeUKd TOMJHBA gepes He-
NAOTHOCTH H BO3PACTAHWEM [LpOCCEIHPOBE- ag ofusn
HifA BO BCACHIBAIOMIMX W BBINYCKHBIX okwax S 2ot SS—
HACOCA B Hayale M KOHUE HATHETAHWA. gppl 1 ——dl

r P |
¥ HACOCOB ¢ KJAlavHBEIM pacnpeieicaHeM 3,?‘5' i !

C BO3paCTAHHEM YacTOTH BPAEHHA 1), , Na- g,,| i ;
Jdaer. JINf OCYLIECTBNeHHA TOBBHLEHHAIX &00  R00 I 1330, 2007
KpyTstHx MomedTos M, (Ha 10—25%) npu 7. 08 /muH
NOHHXEHHON 7 Y HaCOCOB 20J0THHKOBOTO pu. 9.4, Koppnrnpoaanaas %a-
THN& MeJaTeJbHC IpenycMaTpHBath OCOOLIE © PaKTepHCTHKA TOMMMBHOTO - HACOCA,
KOppurupyonine yerpoiicrsa (puc. 19.4).

BHelnHRe XapaKTepHCTHKY OOBIYHO CHHMAIOT HefloCPeACTBeHHo ¢ pafoTaio-
HHX FBUraTesell, NOCKOMBKY BX PaCyYeTHOe NOCTPOeHHE CBA3AHO CO 3HAYHTETb-
HBIMM TPYAHOCTAMH.

IIpii anadH3e BHEIHHX XapaKTePHCTHX ABuraresel HCNOIB3YIOT Cedy-
wuine QOpPMy b

N, = cnp;;
N, = cnp,;
27 , wo
Pi= %323 ‘%ﬂ’n_?xﬂn By _ (19.1)
e = PN~ B o 4Ny (19.1a)

rje ¢ — NOCTOAHHAaA AH3EAA,
QH — HH3Masg TelJdoTa CropaHdd TOIJIHBA, KKAaJ/KI,
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L, = 28,951, — TeoperuueckH He00XOAHMOE KOMHYECTBC BO3AYXa

EAs cropanda 1 Kr TomnHBa, KI/KT;
27 .
B:-@g%——senmnﬂa, HOCTORHHAA AnA AaHHOre CoCTaBa Tol-
3 o

_ JHBA.

TlpnHuMas BO BHUMaHWE CAOXKHOCTL ONpelesleRHE B 3KCIAYaTallHOHHBIX
VCAOBHAX KO3(hHHIHEHTOB o H 1), {(OCOOEHHC B ABYXTAKTHHIX JU3ensX), Ile-
JiecooBpAsHO 3aMEHMTDh OTHOILEHHE 7),/a Ha @uftty; B 3TOM CIYUAe IPH aHaRu3e

BHEINHUX XaPaKTepHCTHK MOXKHO RCIIOMB30OBATE TAKHe CAEAYIONHE @OPMYHHZ

1y M T H
Pi —B—‘@m, {19.2) T
Pe== B éq’)kﬂa’kﬂm» (1923) o, ; ._,_;,__p-
T?T-"!--'_"",:T_'_'A___,‘. o i
- Ti g o
aﬂ"/drg ) : Ty i
R
. ™
210 K, e
Py I Z?Q@% X Tyl |
B < T
0,06, L5 &
2.,8 32 36 40 44 48 52 56 obg g a, offun
Pac, 19.5. [Tooe B03MOMHEIX ZHavEHHIT Pue, 19.6, HameHnenne na-
';]y"a}: LA IBVXTAKTHHIX JHBeqed. paMeTpoB paficuero IHKJI:E
opy padoTe NO BHEWHeH
XapaKTepHCTHRe,
rae P M Oy — Kosq:vc]aHU.HeHT #30BITKa TNPOAYBOUHOTO BO3AYXa W

CYMMapHbIH KO3bhPHIHEHT HIOHTKA BO3AYXa;
9.7, (MAH Qy¥,) — VIenbHHA pacxofi BO3AYxa 3a IHKI.

[lone BOZMOMKHEBIX 3HAUEHUIl /oty ANA ABYXTAKTHHX AH3ejedl pasfAUYHBIX
tMnoB {npH paboTe Ha HOMHHANBHOM PEXKHME 1 0 BUHTOROH XapaKTepHCTHKE)
orparyuuBaercs (puc. 19.5) xpusoft [ ZAA CYROBHX JuseieH GOJALUION MO
soctd (MOI) u xpueoft 2 ans gpyxTaktHEIX BOIL ¢ npaMoTouHol B KOHTYp-
"ol npopyskofl [5l. Ecau mpuHATL HpH HOMHHaiBHOM pexume ¢y = 3,0,
TO CpeAHee IHAUEHUE 1),/oy AR NBYXTaKTHHX MOJl GonbInol MOIIHOCTH Co-
craut npumepso 0,150, mans BO}I ¢ MpAMOTOUHO-KMIANAHHON TIPOAYBKOH
0,135.

IlpumMepHOe H3sMeHEHHE OCHOBHEIX NtapaMeTpoB pafiouero uMkaa opu pabote
Jd3ensl MO BHeUIHeH XapaKTePHCTHKE MOKasaHo Ha puc. 19.6.

Koadipunrent HanmonHeHuR 1), = [ (#) B YeTHpeXTaKTHLIX AHIENAX CHH-
EKAETCA ¢ POCTOM A BCJACACTBHE YBe/H4YeHUA THAPABAHUECKHX COTNPOTHBIEHHH
BO BIYCKHOH cHCTEME; BEKOTOPOe NajeHHe 1), NPH Maaofl 4acToTe BpalleRHs
O0BACHASTC? HECOOTBETCTBHEM MeXAY ¢asaMp rasopacnpejeieHusi AaHHEIM
CKOPOCTHHIM PeXUMOM. B IBYXTaKTHHX AU3&NSX 1), C POCTOM £ IOUTH HE H3Me-
HAETCH M 3aBHCHT B OCHOBHOM OT CHCTéMbl NPORYBKH, THIla HArHETAaTeNH,
& Takxe mapamerpoB p, # T, MPOLYBOTHO-HaJAYBOTHOTO BO3AYXA.

Kosgduunent n3lbiTsa BO3AYXa NPH CTOPAHHH & = [ (1) 3aBHCHT OT Xa-
paxTepHeTHK 1, = f (7} B 1, , = [ (n). TIpy HCOONL30BAHKHU HACOCA 30JOTHE-
KOBOrO THIIA C POCTOM 1 KO3MPUIIHEHT & YMEHbIIAETCH BCJASACTBHE CHIIKEHHA 1),
H YBeAHUYEHHS 1), ,; MPH NOCTOAHHOH MOJaue TOMJAKBA 34 LHKJA XapaKTepH-
cTHKa ¢ = [ (1) aHajAOTHYHa KPHBOH W, = f (n).

HunukaTopublll yAenpHBIR pacXol TOUJAHBA g, = f (1) ¢ POCTOM 1t TIOBHI-
aeTcA BCAEACTBHE CHUXKEHUA o) JIA 1; XapaKkTepHa ofparHas 3aBHCHMOCTD.
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MexaHuyeckHll K. 1L A. N, = f (#) saBucur B OCHOBHOM OT MeXaHHUCCKHX

CONPOTHUBEHRH Py, H CPeIHEro p; ('qrl —?; =1 3-’;-‘?-"—); ¢ ypesuye-
[3

HAEM 71 CONPOTUBJICHHE P, PacTel, a p, H3MeHASTCA MAA0, C/AeJ0BATRNLHO,

C pOCTOM A BE&JHYAHA 1), DOMKHA YMEHBIIATHCA. o
DdpeKTUBHEIH yIeabHBIH pacXofl TolaMBa g, = [ (#1) MOmXHO ONpeleldTh

H3 ypaBHeHHS

__ 8323 6323 k&

g = el NMmQu  MiMm

T. €. g, OOPATHO NPONOPUHOHAJEH NPOH3BEIEHKIO 1 p.

KIY{a. ¢-1u.),

a) Naxc/Nyom 6] Naxe [Muor
. 125 / 12K
ubs
1.0 17
B JIV’
v A/ A

a8l ﬂg:r:ﬁ{nst./ // a8l //

l /Q Ne a6 // e
aﬁ‘ﬂpcar\r_st. / T //

LT N/
7 /
7 e s
|
g G4z 44 86 66 i¢ 0 a2 04 0f8 48 10
Tgxe / T nam _ Teang [ Rwom

Puc. 19.7. HameHeHue Mg 0 N no BHewHed XapaKTepHCTHRE NpH pi= const,
pe== const {d) B Nyex = Bn® (6).

BHEIWHIO XapaKTepHeTHKY shdeKTHBHON MOmwHocTH N, = f {n) MoxkHO
NONYYHUTE H3 BhlpaxenudA N, = Nm, waH N,= N; — N,... Momsuocts
CONPOTHRGHUS MEXaHHYECKHX TNOTEPb B NEPBOM NpPUGMHKeHHH

N, = Bn™, (19.3)

rie B — mocTosiHHad, 3aBHCANASA OT THIA, TAKTHOCTH U KOHCTPYKUUH AH3enq;
m — NOKasaTedb, HW3MEHAUIHACA ANA MHOTOLUUNHHIPOBLIX I[BHl"aTeJIeﬁ
* B mpenexax ot 1,5 go 2,0.

Ha puc. 19.7, 6 pHemnAa cxopocTHad xapamepncmxa a(iperTHBHOM
MOIIHOCTH TTOCTPOEHA KaK PA3HOCTE MeXAY KPHBBIMH N; = f (n) 0 N,., =
= f (n), npHYem nokasatenb m = 2. CABAT N0 $ase ¢ MAKCHMAaILHEIX 3Haye-
HEH N; u N, ofbacHAeTcs CHHXKeHHEM 1), ¢ POCTOM YacTOTH BPAlleHHA.

Ecnu npyuATE B IepBoM NPHGAHKEHRH CpeiHue RABACHHA p; H p, NOCTOSH-
HBIMH H H€ 3aBHCALIUMHE OT # (IPH MOCTOSHHOH HMKJIOBOH NOZaue TONAHBa
Zuunn = CONSt), To HUHAMKATOPHAA H 3(QPEeKTHBHASA MOULHOCTH OyAyT NpPAMO
IPONOPLUHOHANLEE 71, T. €. B 9TOM cAydae BHeLIHHe XapaKTEPUCTUKH OYRYT
npefcTaBaATh cofoH npamble (pue. 19.7, a).

Kpyramuii momMenT M,, H cpeanee sqxpexmaﬁoe JaBJeHHe p, U3IMERTHTCA
B GYRKILHY OT 12 IO OZHOMY H TOMY e 3aKOBY:

M =716,2-0e —ppy Ne

00 N

N,
Pe == Vg n

B

=k,
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UactoTy Bpaliedus, NHPH KOTOpoHl AOCTHraercss HauGOMbilee 3HAYeHHE
M, max» MOXKHO TIOJIYYHTH, MPOBEASA M3 HayajJa KOOPAHHAT KacarebHyio 0A
K KPHMBOH MOIIHOCTH, K&K 3TO CNELYeT H3 BhPAXKeHHS

Myp wax = 716,2 tg o0

19.3. BHHTOBBIE XAPAKTEPHCTHKH

BuHTORaS XapaKTepHCTHKAa CYHOBOTO [IH3eRA, HEroCpeAcTBEHHO
COEIHHEHHOTO ¢ IPeSHLIM BHHTOM, ABAAETCS DNHOBPEMEHHO XapaKTePUCTHKOM
noTpeSHTeRs sHeprHH (rpefHON BHHT M KOPIYC CYAHA), a TaKKe CaMOr0 ZBHU-
ratess. CynoBofl fU3ent Ha BCeM JManasoHe M3MeHEHUs 9YAcTOTHl BpanleHus
FOMXKeH o0ecnequTh MOMIHOCTh, NMOAOMAEMYIO BHHTOM, C YUETOM BCEX NOTEPD
MPH mepepade SHEPTHH OT AW3eAS A0 IpefHOrO BHHTA.

HeofxoapMyo MOILHOCT:E TpeCHOrO BHHTa YCTAHABAHBAIOT PACYETHBIM
nyTeM MY Ha OCHOBAHHH CYKCHPOBOYHABIX HCIBITAHH{I MOJAENH B OHBITOBOM
Gaccefire. [Jns BOJOHSMEINAMIHUX CYAOB B
TepBOM NPHOIMKEHHH O0CBIYHO TNPHHHMRIOT, 'Je'f'c'
YTO MOLIHOCTH, MODOILAeMast BUHTOM, BPONOP-
WHOBa/ipHA KyOYy UacTOTH BpalIeHUA AH3eaA

N, = cn?,

rae ¢ — koshduIUeHT NPONOPUHOHENBHOCTY.
T B AeficTBHTe/IBHOCTH IAA HEKOTOPHX BH-
JOB CYHOB 3aBHCHMOCTD MOMONU{AEMOIH BHHTOM
MOIDHOCTH OT YaCTOTH BPalleHHA OTIHUaeICcH
o7 wKyfGuueckofi napaSonm. IHanpuwep, Ana
OBICTPOXOAHEIX CYAOB M KaTepoB ¢ NOJYIVIHC-

CADYIOIIHME M TJIRCCHPYIOIGHMH 0CBOfaMH g 7, 08/witk
{pnc. 19.8)
. o Pue. 19,8, XapakrepHCTHEH
Ne=cn™. OBICTPOXOHHBIX KaTEPOB.

Iy BOROMBMEIAIOMAX KaTepoB N, NpPHMEPHO NpoONOpIHoHadbHA n*
{kpuBas [); AAA DOJYIIUCCHPYIOMIUX KaTepor (KpHBas 2) NMOKasaTedb i =
~ 1,8+2,2 (B nepuox MMUCCUPOBAHHAY, AAA TNBCCHPYIOUHX KATEPOB M =~
2 1,6+1 8 (xpuBas 3).

Taknu 06pasoM, Y HEKOTOPHIX CYA0B 3aKOH H3MEHEHHS MOILHOCTH, OO~
wiaeMoit BHHTOM, MOXeT ORITb OJHXEe K KBajpaTHuHOH mapafone H Aaxe
K TPAMOJHHef{HOH 3aBHCHMOCTH. '

Padoty npr3ena no BUHTOBOK XAPAKTEPHUCTHKE MOMXKHO OCYILECTBHTR B TOM
CAyYae, €CJAW BMECTO MOCTOAHHON NMOJAYH TONHMBA 34 LHEKA OfecneduTh Ha-
CTHYHYIO 104Uy B COOTBETCTBHH C TOUKAMH 33JaHHOH KPUBOH MOLIHOCTH BHHTA
AAS BCEro NAMana3oHa H3MeHeHHS YACTOTH BpaULeHHS.

[TosToMy TpH NMOCTPOEHHH BUHTOBOH XAPAKTEPHCTHKH, CJEAYeT HCXOXHThb
H3 HOMHHaNbHBEIX MOILKOCTH N, .o H YACTOTHl BPALIEHHSA 71, AH3eNR2. B 3TomM
cAyuae BHEDAXEHHS [N SKCIJYATALHOHHBIX MOIIHOCTH, YACTOTH BPalleHHs
¥ KpYTAMETr0 MOMEHTa NPHMYT CACIYIOUHH BHA:

o 3
Neaxc=NeHou ( am) )

HRpom

Ne IHE

Ny ="
IKC HOM »
Ne nou

Ne nou fluom

3T N 2
Maxc""': MHOM (_Nﬂ) = Muou( roke ) .
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N,
O6o3Ha4HB OTHOUICHHS HapaMeTpoB ﬁ H ;I::; gepes N, g
NOAYYHM

v =5 , e g o=
Ne.sxc =N, H_omnskca Roge == gy P Ng sHe !

3 = —
fwsnc et MHOM ¥ Ne BHE = Muomnaxc-

Huxe npusesena taGnuma OCHOBHHIX PeXHMOB PaGOTH JU3ENA.

UiCACEBIE 3HAYRHHA
speep LN P B~ R B
EBKC =110 | 5sx-:: =10 Esam:: =0,73 E&m =0,50 Ay = 0,25
N, e = N ponTome 1,33 1,60 0,421 0,125 0,0156
Moo = My ouloge 1.21 .00 0,526 0,25 0,0625
o . .
fiowce = fyon V- Ne oo 1,032 1,00 0,908 0,793 0,629
Mage = MHW}, M. 1,065 1,00 0,824 0,63 0,395

. HauGonpwas MOIHOCTb AMzend (110%) JOCTHUTRETCA TIPH MaKCUMAABLHO
Ionycrumodll yactore spatenus n (103%). Hanrueiimee yBennuesne MOWLHOCTH
(NpH faHHOM BHHTE) 3a CUET NOBHIUSHHA £ OCYILECTBJAATh HeNb3d, TAK KaK
MOLIHOCTE BHHTA pacTeT N0 KyOuuecko#l mapaGode, a MOILHOCTh NH3ens
(npr p, = const) NpaMo npomopruoHanbHa n. Ecnu, HanpHMep, YBEAHYHTD
n Ha 10%, 1o MomHOCTL BospacteT Ha 33% (1,331), uUTo coBeplIeHEO HENo-
TYCTEMO.

Ha skcnayaTanMOHHOR UacToTe BpamleHMst, MeHbUeH ., MOILLHCCTh,
noTpebnsgeman BUHTOM, HHXKe N, (COOTBeTCTRYIOUIEH MONHOM NoZaue TORJIHEA);
celoBaTeAbHO, AH3eb OyAeT paboTaTh ¢ HeAOTPY3KOH (B TOUKax Iepeceye-
HUS YACTHUYHHIX BHENIHHX XapaKTePHCTHK ¢ BUHTOBOH, cM. pHe. 19.2).

IIpegen muuuManbHe YCTOHYMBOH B 9KCIJYaTaLMH 4acToThl BpAlIEHHA
71, 3ABHCHT B OCHOBHOM OT THNA AH3ens, CTalHAbHOCTH PeryiupoBKH TOl-
JIHBOMOAWILEN ANMAapaTypH, YAelisHCH HATDY3KH UHJHHAPOB, AABIeHHSA
PACTIRIAMBAHHA TOWMHBA, # TAKke 0T YCAOBHf, 00eCIeuHBanmMUX yCTORUHBOE
npoTeKaHue pafouero mpouecca B HIHHApE,

Tipu n, paeuofi 25% HOMHMEanbHOH, Harpyaska cocTasaseT Bcero 1,56%
HOMHHAJILHOK, T. €. JABHrarenb (akTHUeCKM pafoTaeT Ha, XOJCGCTOM XOAY.
B cBzH ¢ 3THM BO3HHKAKOT TPYNHOCTH OCYLIECTBISHHA AAUTENbHOTO HOPMATD-
HOTO Tmpouecca cmeceo6pasoBaHUs M CTOpAHHS.

Ilo TeXxHHUECKHM YCNOBHAM oOHUHC Tpedyercs, 4Todbl B CYAOBHEIX AN3eAAX
OB ofecriedeHBl yCTORUMBHE perXMMBl MajblX XOJAOB, COCTABAAIIIHX NpH-
mepro 1/3—1/4 womuHaneEbXx (0T 33 no 25%): ogmako B MOJ Hepenxc
VIAeTcsl CHHXKAaTh fi,,,, A0 (1/5+1/6) n,., (v. €. npumepHo Ha 20—16,5%).
Hanpuwmep, aaa puzemefl tuma JJKPH 74/160 ¢upmm DypmeiicTep 1 Bafin
MHHHMANbHO YCTOHUMBAS YaCTOTA BPAULEHHA f,,,, = 24,6 06/MIIH TPU 7, =
= 115 o6/muH (T. €. oKoAC 21%); IPH ITOM perKUMEe HMEET MeCTO pesKoe CHU-
xeHye p, (Ro 1,6 krc/em?), p, (a0 19 krefem®) u pg (a0 200 Krc/em®).

HOMEP}KHBaTb JARTENBHYIO paboTy RH3ENS Ha MaJBX XojaX MpH yKasaH-
HEIX BHOIe TapaMeTPax 3arTpyJIHHTENBHO; IO5TOMY NPOAOMKHTENABHOCTDL
pafoTel AH3ef IPH MHHHMAJBHO YCTORURBOH YacTOTe BpalleHHA OTPaHHWTH-
BawT ofblyHo oT 30 go 60 MuH,
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[lpuMepHoe U3 MEHEHH® NapaMeTPoOB paboyern nNpo -
Iecca npu paboTe AH3eAd N0 BHHTOBOK XapaKTEepPHCTHERE
NoKazaHo Ha puc. 19.9. o

OTMeTHM HEKOTOpHIE XapaXTepHbE OCOGEHHOCTH NPOTEKAHHS Padouero
HuKJaa jAu3end #Apa N, = onb

CpenHee spdbeKTuBHOE AABNEHHE p, UIMEHAGTCS NPONOPIHOHANLHO 12,
TaX Kak
Ne

o A Ne=an’ 10 p,=cp*.

Pe =
Oukaosas nojava TOMANBA gy, Tak e, KakK U p,, UIMEHSETCH (PO-
NOPUHOHAALHO 7%, T. €. Guuea = Gyl1%
Hacosolt pacxod TonumuBa G, Xr/4, OUEBUEHO, GYAET U3MEHATHLCH IO KyOH-
YeCKOH 3aBHCHMOCTH

_ 3 1, gfoneH .
GT = Cgnd, 0 [ ém| [ [ -
97+ 23 ,—l-n*" ol A
L 11V
admgs [ B+ ] 74
7 won, - bogoL Za A=
P —— 3000 18—ttt —i
o Trom w000 18 et
b 3000l 17 ! v
"?1:91?23 Pz / ’,333- 18 1 ‘/
A MR 1 /e ¥ -
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o / e I (fﬂﬂ.&}v sl t A ]
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[
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- e b 4001 T
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1J 60t 20—ttt Pc ]
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~ & 750 ge ]
™~ ] el T o ettt e
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Puc. 190.9. HameHeHnHe ma- Pac. 19.10. PesyaeraThl HCOBITAHEE CYRoBoro
pamerpoB pafiouerc uUHKIa MO-I tuna 7K98FF npu pafore no BHHTOBON
npa padoTe M0 BHMHTOBGH : XapaKTepHCTHEE,
XapaKTePHCTHEE,

Koshduunest H3GLITKA BO3AyXa ¢ C YMEHbILEHHEM 7 pacTeT TpofopIHo-
HaAbHO #2°, YTO NPUBOAUT K GONBIOMY U30LITKY BO3IYXa Ha JOJEBHIX PEKUMAX.
B ¢BfA3u C 3THM HHIMKATOPHEIR yAedbHLIA PACXO] TOINIHBA g; ¢ YBEJHTCHHEM #
so3pacTaer; >bdeKTHBALHA YAenbHBIA pacXol TOMIKHBA g, 3aBHCAIHA OT co-
BMECTHOTQ XaPAKTEPaA NapaMeTpPoOB g; U 1), LOCTHIAeT OBLIYHO CBOETO MHHH-
MaABHOTO 3HAaUeHHs NpH 1 == (0,8 <+ 0,9) feoy.

Ha puc. 19.10 nphBefeHsl peaynbTaThl HCMMTaHHHA ABYXTaktHOro MOJL
rtuna 7KI98FF ¢upmer Bypmefictep n Bafin npu pafore Ausens 1o BHHTOBOH
XapaKTepHCTHKE,

Jldzesb MMeeT HMNyJbCHYIO CHCTeMY HajRyBa H PasBHBAeT HOMHHAJIBHYIO
MomHOCTb B Luaugipe N, = 3500 &1. ¢. npu 100 of/mur # cpedueM p, =
= 10,5 krc/cM? (TpeTbst cTeNerb Hajaayma). OCHOBHLE NapaMeTphl HajAyBa
npd 1 = 100 of/MuUH: JAaBneHWe HalAyBa p, =~ 2,00 ara; RaBJeHHE KOHIa
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cxwatua p. = 60 Kre/cw®; nasaenme cropauns p, = 78 Kre/em?; pacxod Bos-
ayxa (g = 7,8 kr/(3. a1 c-4); wactota Bpamenns TK n,, = 5000 o6/mMun;
TEMIEPATYpa Ta30B 3a BHIIYCKHBIM KiananoM ¢; = 400° C; 3a Typbunoii ¢, =
= 325° C; ymenvHpifi pacxofl Tonausa g, = 152 r/(. 1. ¢.u). MakcHMAaAbHAS
AAATENLHAS MOUIHOCTD LHAMHAPA Ng = 4000 ;. c. npu 106 of/mun u p, =
= 11,3 xro/em?,

ComnocTaBaenne BHEIHNX U BUHTOBHX XxapakTepucTuk (¢ B®II) nokasbi-
BAET, UTO 30HA BOSMOXKHON SKCIAYaTAlMOHHOH MOUWHOCTH TJIABHBIX CYIOBLIX
AH3eNed JeMHT MENLY BHEWHEH K BYHHTOROH XapAKTePHCTHEAMMU (e,
puc. 9.1}

OnHako NP HeNOCPEACTBEHHOA PaboTe OIHOTO AU3e HA BHHT duKcHpo-
Bannoro mara CIY HMET 3HAYHTEILHHE MOLIHOCTHHE De3epBLi, KOTOPHE
He MOT'YT OBITh HCHOJB20BAHBEl B SKCIMIyaranui. [lefcTBuTeabHO, B 3TOM CIY-
Hae noSHaA NOTeHLMa pHAS MOUIHOCTE JM3€IH HCIOAL3YETCA TOJNbKO B TOUKE
nepeceyentsl BHEMBEH ¥ BHATOBOH XapaxTepueTHR (N, .oy}, TOTA& KaK A
BCEX JIOMEBRIX DPeXHMOB XapakTepHa HeJOrpyska JBurareia (cM. ILIOMALb
abesza na puc. 19.2).

[Totennuadpuyio MOWHOCTD ZH3eJell MOMKHO HCIOMb3OBATH SHAUHTENHHO
sppexTuBree B CILY MHOTOBaIbHBIX, AH3€Ib-PEIYKTODHBIX M, OCOGEHHO,
C BHHTOM PerynupyeMoro ara.

19.4. OCOBEHHOCTH PABOTHI ABHTATEAA
HA BUHT PETYJIHPYEMOrO WATA (BPL)

. Cylosne ycranokn ¢ BPI oTRphBaoT IIHPOKHE BO3MOKHOCTH
A5 HCTIONB30OBARKA BCEN NOTEHUHANHOH MOIHOCTH Anzeel, T. . TO3BOJZIOT
paBoTaTe He TOJABKO TG BUHTOBEIM, KO Y TG BHEDIHUM XapaxkTepucTHKaM npH
Haufoaee IKOHOMIYHBIN PEXHMAX BO BCeM AdanascHe pabouell wacToTH Bpa-
WeHKS NBHraTend.

TZ";| Hp=20 1502 [0,9[0,?7:25 Ha puc. 19.11 MOKa3aHO  ceMelt-
‘ / L/ CTBO KPHBBIX MOIHOCTH Ny = f (5,
08 A H/D) CAY ¢ BPHUI npu pasauurpx wa-
075 Egé@;;*r -L;ﬂ / : ‘,( ! roBbIX OTHOWeHHAX H/D u "actore Bpa-
2aparme~ Y177 i IteHns #. M3 pHCYHKa BUIHO, YTO C poC-
putmUg f 4 TOM OTHOWeHMs H/D) wmowHocTs npH
050 / yi/ _ omHOH H Toll e n GHCTPO BO3PacTaer,
T 1 LA . /  KPHBHE MOLIHOCTH CTAHOBATCH (0Jiee Kpy-
_ Ji¥4 }/ L | TBIM, & BHHTBI — «Tsi2KeNee»; [IPU YMeHb-
25t 1 FAAK L | | Lienun OTHOWeHKs: fI/D KpuBHle MOI[HO-
' ; T 7 CTH  CTaHORATCA GoJdee nogoruMH, a
_t;q | | BHHTBl — «Ieryes.,

: ;! Takunm oBpasoM, Kaxnasd M3 KpPHBbLIX

2 9z 4% 85 085 0 mppu mocrosmHoM oTHomewun H/D upex-

CTaB.IAeT COGOH BHHTOBYIO XapakTepH-

Puc. 19.11. Ceweficreo kpuemx Momuc- CTHKY, [0 KOTOPOH cyNoRofi AM3eib MO-

cra CIUY ¢ BPII npw pasawemerx H/D.  jxer padoTaTh oT MHHHMAJIBHO YCTOHUM-

5 o BOH yacTOThl Bpamesds g0 s, €OOT-
BETCTBYIOWLEH BHOWHEH XapaKTepUCTHKe ABUraTessd.

Hanpumep, tpu g, = 0,55 Bmecto N, .. = 0,25 (npu paote ¢ BO 1)
MOXHO noayunts N, .. = 0,80 (npu patore ¢ BPII) u 1. a. Ilpn nepexoje
Ha MEHLINYIO 7t K. 1. . TpebHOTO BHHTA HECKOJBKO MOBRILIAETCH. :

OcHOBHbIE NpPeuMyllecTBa TPeSHEIX BHHTOB PETYJIHPYEMOLo 11arTa 3ax.io-
YAWTCA B BO3MOMKHOCTAX: .

— HU3MEHEHHS M DeryAMPOBAHHA Ilara BHHTA TPH BPaUlaloOLIeMcs BaJo-
IIPOBOZE;
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— 3aMeHH ILeforo cemefcta rpedueix BOUI oxuum BPII,

— paboTsl He TOJBKO MO BHHTOBOH, HO H IO BHEIWIHEH XapaKTepHCTHKe
(T. & ¢ HCWONb3CBAHHEM MOIHOCTHBIX DPECYpCcoB JBHUTATEAS);

| — oCYIecTsaeHHuA caMmMofl Manofl CKOpoCTH cyaHa npu aodol paGouei
YACTOTE BpRlEHHA 34 CUET COOTBETCTBYWIHIENC M3MEHEHHS ilara BUHTA;

— HW3MeHeHHA Hanpas/eHHs [BUXKEHHA CYAHA MOCPEACTBOM TIpeBGHOTO
BUHTA, YTO VIPOMAeT KOHCTRDYKUHIO XH3LAH;

-~ NOBHIIEHUS KOHOMHIHOCTH H NaNsHOCTH IJIABAHNR CYAOB HPH OITH-
MaABHOM COUETAHKH pe:kumMoB paborhl iusens W rpefHOrO BHHTA;

— 3anycKOB IVIABHOTO [M3eAsl HNPH OTCYTCTBHE HATPYSKH €O CTOPOBH
rpeGHoro BHHTA;

— ofecnedenHs TOAHOH MOMIHOCTH NH3els HA NepefiHeM H 3ajHeM XOofax:

— SKCIMYATAHHU HaA IBAPTOBHBIX PeXHMax OpH TpeGyeMbIX IS JaHHOTO
JM3eIR YacTOTe BPAEHHA H HArpysKe;

— HCMOJb30BaHHA aBTOMATHUECKOTO pPETYJHPOBa- Tm,
HHS A8 NOJEEPIKAHHA MOCTOAHHON 1i HAM OCYILIECT- &, i ——
BJICHHA OMTUMAABHOTO pexaMa paloThl AH3eNA. 9%’?3./ im
BUHTH perynupyeMoro iiara HallgH IOHpOXoe mpH- 98
meHenHe B CIY npu ucnonbsoeaiku coppeMerHux COJI -
¢ HEemoCpencTBeHHOH WM pelyKTOpHOH MepeiayaMH HA — o
BHHT. : ——-—-.:{-_RLL*
. i
——— S
19.5. HAMPY30UHBIE XAPAKTEPHCTHKH
BenoMorarenbErle IH3eAH CYHEOBOH 3AeK- ’/-'le--
TPOCTARHILHH, AU3&Nb-KOMIPECCOPH, a TaKMXKe TIaBHbe )( P
Id3eiH TPH 3;eKTponepegade padoralor OSLIYHO ¢ Mo- 7 P~ e
crosiHaofl uacToTOR BpalleHHs {(n = const), NosTOMY
OLEHKY pafoTH 2TUX JAu3eledl NPOU3BOAAT: O0OLIYHO, 0 F

UCXOAT H3 HASPYSOUHbIX Xaparmepucmux, Ioj KOTo-
PRIMH TOAPa3yMeBalOT H3MeHeHHe pPfAjAa OCHOBHHIX Puc. 19.12. Mamenenne
MapaMeTpoB  AH3eAs B QOYHKILKEE OT HaTPY3KH (p. Eigiie?fﬁalﬁ;’;ﬁﬁqg&?
und AI")' XAPAKTEPRCTHEE.

HarpysouHeie XapakTepHCTHKE CHUMAIOT NpH me- '
peMEHHBIX UMKJAOBBIX [0jAauax TONAHBA. PAx Harpy-
304HMX XAPAKTEPHCTHK, CHATHX Npi pasgH4nOi, HO NMOCTOAHHOHR n (HalpH-
mep, 25, 50, 75 u 100% nomunanbrOH), Aaer BO3MOKHOCTE NOCTPOUTH MO
HHM KAK BHEIIHHE, TaK H BUHTOBHE CKOPOCTHBIE XapaKTepHCTHKHU.

VisMeHeHHe OCHOBHEHIX NapaMeTpop pabouderc muraa Amnseqas NpH padore
1o HaTpy304HOM XapaKTepHCTHKe MOKa3aHo Ha pHc, 19.12.

Mexanugecknfl K. . Z. ¥,;; ¢ YBEAHUYCHHEM HATPY3KH CHAUANa BO3pAacTaer -
6ricTpo, a 3aTeM MejsieHHee, XapakTep BO3PACTAHUA 1), B HePBOM HpPHOIH-
AMEHEH MOKHO ONpPEeLe/IUTh, eCiU USBECTECH Wy, PH HOMHHANBHON HAFPYSKe
W ecad TPHHATE A YOPOUIEHHA, YTO MOUIHOCTE MeXaHHYECKHUX HoTeph N o
He 3aBHCHT OT HarpyskH (v Adsenell §ez Hagayea). Torga MeXxaHHYeCKHH
K. 1. 1. IpH HOMHHANBHOH Harpyske :

N ugn Ne ROM 1 .
— — = . 19.4
Tl wom N rom Ne ou + Muex Nuex ( )
1 e
N8 HOM

ECJ‘IH OTHOCHTCAbHAA MOUIHOCLTD MCXAHHUCCKHX MOTEDD
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TO MCKOMOE 3HaueHHe v, NpH n == consi u MepeMeHHO HarpysKe
! B I :
14 Niex 1§ Newon
L 1 ~ar

2 MEX N
2 e

My =

NE HOM

Hanpumep, 1p¥ My wou =~ 0,80 U Harpyske, pabHoil 26% HOMHHANBEOM,
Nm CHU3ATCA Ao 0,60; mpH OTeyTeTBUM HArpysaKM (XOMOCTOH XOA) BCA MOIL-
HOCTh NH3€a% TPATHTCH Ha DpeojofieHke BHYTPEHHWX COUPOTHBJICHHMH, T. .

i MEX*

pg/.tg— Ipx}nr.__-— ‘Ecnn npuE4Th Tpu 7 = const Kosg-
h Py, (OUIIKERT 1), NOCTOAHHEIM, TG KO3pdu-
M T L4 "rg”” LHEHT o GYJeT, OYEBHHO, USMEHATHCS
-y f’& 06paTHO MPONOpPHUOHANBEG N, ...
o el LA IJKcTlepuMEHTAAbHblE A4HHBIE [OKE-
A e & 3LIBAIOT, UTO NpH POCTE HAIPY3KH (OT
50 = ty 1.4 Y, mo */,) BHAUKATOPHBIA YAEALHBIN pac-
50 _ ’gzc;e“,, XOI TONNHBA g; YReNHyMBaercs Ha 10—
Pzl aand 93 15% mo =zaxoHy, OGAHM3KOMY K HPAMOJH-
—T"T | 20 HeltHOoMY; HANDHMEP, TIPH pOCTe HArpys3-
&t | le x# or 25 no 100% g; pospacraer ot 125
50— — % a0 140 r/{n.c-u). '
20 /0,69 Henons3zosap zapucHMOCTH gi= f (NV.)
= ge_‘___ 80 Uy = f{N,}, MOXHO IIOCTPOATE KpPHBEHE
ty,°C : e 160 g.=f (N nn. =J (N, xapaxrepuayio-
350 L_It ] LIME SKOHOMUYHOCTD AH3NIA.
25 01med e PesyapTaThl HCABITARNH EBYXTAKTHOTQ
' COL ¢ IO tuma 971100 ¢ apyxcryned-
1400 7800 2200 2600 3000 ' uarelM Hagxyeom HpH N, = 3000 n. c.
N, 7.6 - U n =810 of/mMpH = const mpexncras-

Pue. 19.13. Harpysousme xapakrepn- JICHBI Ha PHC, 19:13. Kak sunio, 60:1?-
CTHKR znzeas tena GO100 npn 2=  MMAaf YacTh KPHBBIX HMEET TIPAMOJHHEH-
= 210 of/uuu = const. HEH XxapakTep. TIpy yBenHueHHH HATPY3KR
or 1400 103000 3. a.c. (8 2,15 paza)
OCHOBHBIE MapameTphl pafouero UHKAA ZU3eAs TpH n = const U3MEHSHTCSH
CACRYIOWHM 00pasoM: JAaBAeHHe  HailyBa p, yBeauuyueaercd ot 1,7 10
2,15 ara, 7. e. wa 25%; Temmeparypa {, ocrTaercd NOCTOSHHOH H pae-
Ho#t 55° C; paBnenue p, Bospacraer ot 75 o 100 krc/em®, T.e. na 35%;
sthheKTHBHE yASNbHBI pacxo/ TONAHRA g, CHHXKaetes 0T 177 1o 160 r/{a.c - 4),
T. €. .E/a 10%; Temneparypa rasoe £, nopmiaercs ot 250 go 350°C, T. e
Ha 40%.

19.6. XAPAKTEPHCT;HKH YHHBEPCAJIGHLIE, PETYJNATOPHELIE
H COBMECTHOH PABQTD! '

Has OLeBKH TeXHHKO-3KCIAYATAIHOHHEX TOKasaTeseil CYyROBHIX
Auseneil IpH paoTe Ha NEPEMEHHBIX PeXUMAX B PANIHYHBIX SRCIYATAIMOH-
HHX YCAOBHAX ' HCROJB3YKOT YHHBEPCANBHLIE XAPAKTEPUCTHKE, NPEICTaBJA-
o1 re cOO0H cCHCTEMY KPUBBLIX HOCTCSAHHBIX TADAMETPOB (g,, {4 K AP.) B KOOPJIHU-
Harax MN,—n HIH p,—n.

Fanpumep, u3 yHusepcanbrofi xapakrepucruky COJL, npencraeneHHOR
Ha puc. 19.14, caenyer, 4T0 MUHHMANBHEIA YAEALHBIM PacxXol TONAUBA g, =
= 156 1/(#. ¢.u) MONKHO MOAYUMTEL NPK wacTOTe Bpamenna 750—950 o6/mun
4 p, = 912 krc/em®. YieawHbi pacXod TOMJHBA Ha BCeX BO3MOMHBIX
pexXuMax H3MeHAETC B Y3KUX npegenax: ot 1566 or 160 r/(a. c.u1). Hauboaee
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BBICOKAS TEMIEepaTypPa BHIYCKHEIX rasop (f. = 450° C) HaGmonaerca B Anana-
sope # oT 700 mo 1050 of/mue u p, or 13 jo 14 xre/em®.

Heckoabko fApyroHl BHA  HUMEeT YHHBepcajibHast  XapaKTepHCTHKA
(puc. 19.15) meyxrakrtaoro COMO tuna 12IIH 23/30 (400M) wmowmHOCTHIO
2200 5. a. ¢. npu 750 of/muE, Ha KOTOpOfl Kpome ABYX OCHOBHBIX NIepPEeMEH-
HEIX MapaMeTpoB p, U n HaHeCeHEl KPHBHIC NOCTORHHLIX NapameTpo N, u
g.. Ha rpaduke nokasanbl BHHTOBas [, orpanuunTenvHas // u sKoHOMHYe-
ckan I]] xapaxTepucTHRM (NMOCAEAHAS TOBTOPHET ¢ HEKOTOpHM Npubanxe-
" EHeM BHHTOBYI0 XapaKTepPHCTHKY).

Jdna nocTpoeHMs YHWBEPCANbHHIX XaPakKTEPHCTHRK HeOOXOMHMO pacnonaa-
rarb cepHell Harpy3OUHBIX® XapaKTePHCTHK. 3aMKHYTHE KPHBHE MOXHO MO-
JYUHTE TONBKO NPH THATEABHOM NPOBEAeHUH SKCHEDPHMEHTOB.

e, krefem?
et
bgnrcitm L SN2 T ! !
y [T T T : : L & <& [
1 == e £ = 45070 : —5X
I i e L gl Nt : ]
73 b oL ‘“‘-*-'-;"\“r«#lg AN NI
- e o~ Y iy,
RS Gl b ol B R AN S de.
HEVARPARRP=2WE S YN AN NI, e
T ARV T e T : ; =
R =g
] =156 PR A b :
(DI S
§ L [ P A 3 —- Z
e A L 137y P -
5 N w7 el | L ] 2Pt o ——
P T [ PN Jm s
e ek T ol
sz sEiNSELaAS te=2p0 -
SRR Y] T . 2[';.-__ =
R I e i R NN - =T
A LT IS0 TN 191 %57 TR T
T3 G080 900 1080 naffwue 569 850 700 n.ob/men

Puc. 19,14, ¥YumeepeadnHas xapakrepi= Pue, 19.15. YnuuBepcanbHas XapaKTepHCTHEA
craka COI. COQL tuna 1213 23/30 (40OM).

Peayanmoproie Xapaxmepucmury NPeAcTapnaiorT cofoft 3aBHCHMOCTE OCROB-
HBIX TOKasaTeneil paGoThl ABKTATeNsd OT YaCTOTH BPALIGHHS A MPH Pa3IH4HOM
HacTpoiike peryasTopa H, TakumM o0pasoM, JONONHAT H YTOUHAIOT CKOPOCT-
Hble XAPAKTEPUCTHKH, PeryjnaTopHble XapaKTeDHCTHKH MOTYT OHTh 3a1aHbl
B BHje 3apucumocTel M = f (1) u N, =] (n).

Ecau npH sKenmayatauud Tpefyercda COTPaHUYHTEL TONBKO MAKCHMaibHO
JOTYCTHMYIC (TIpeeIbHY0) 9acTOTY BpalleHHsd, TO Ha ABUrarele MOXHO yCTa-
HOBHTH NpeAenbHuil perynsrtop. IlpenenpHblfl perynsaTop cayXur Ead orpa-
HHYEHUR 7 TP BHE3AMHOM YMEHBILEHKM BHeUIHef HarpyskH (Hanpumep, mpH
OTQJEHHH HAH moTepe rpefHOTO BHHTA) UJAM BHIXOJE M3 CTPOA OCHOBHOIO pe-
rynsATOpa (HampHMmeP, ABYX- HJAH BCEPeXKHMHOTLO).

Hsprarenn ¢ NpeleibHLEIMH PeryJATopPaMH HMEKT TOMBKO OXHY BeTBb
PEryJIATOPHOH XapaKTepUCTHKH. -

OpuopeRUMHEBE PeryasaTopbl, NpuMeHfeMsle IAaBHBIM 00pasom BO BCHOO-
MOTATEJbHBIX JH3EeASX, paGOTALIAX H0O HarpyscuHofi XapakTepHUCTHKe,
NpeayCMaTPHBAIOT BO3MOXKHOCTL HEKOTOPOTO CMEUIRHHA PeryasTOPHON Xapak-
TEPUCTHKY, AHamasoH cmemiedua cocrasaaer (0,9 1,1} a,,,.

JBYXpe/XUMHEEIE PETYAATOPH YCTAHABJAMBAIOT Ha JABMFaTeNsi npu mHeol-
XOAUMOCTH ofecrneveHHs ycToRuHBOK paloThl Ha ABYX KpaflHHX peHMaXx,
OTBEYAIOUIHX MAKCHMAaNbHOH H MUHHMaNbHOH YacTOTe BPADICHHA.

BeepeunmHbie PETYAATOPH CAYKAT AAS aBTOMAGTHYECKOrO AOAAepKaHid
cTabuAbKel YacTOTH BpAalleERA NPH BeeX peXumax paboThl ABMraTenfl.

Ha puc. 19.16, ¢ npuBefieHsl Brewnan (/), uactuunbvie {2, 3, 4} u pery-
nATopuble (5—8 NS MaxkcHMaAbHOH YacToTH! BpaumleHusa n S—I7 anda Mu
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HEMaNbHOR) XapaKTEePHCTHKH JH3eNA, HMEIOUEr0o JBYXPeUMHB{ pery-
JATOR. .

Ha puc. 19.16, 6 npusenens Byemusa (1) U peryasTtopiele (2—35) xapak-
TEPHCTHEH ABHTrartend MpH paﬁo-re CO BCEDCMKHMHBIM PETYIATODOM.

a) &) pokrofem®
Ne, At . B 50
[ ’ll\ —-—-—"T \\ \\ \ ?u g'
. AN e RV
4 —1 s /1 . ST f’g
% o A\
s AN
! I ] 704 S -
e / D all|| I AL s
24 L/?_ P / P = 50 L 4 7 \LS ; é41 l
1 ’ L} Vi i =
¥yt i, {'(? e { T
ﬂ? Al L o JE‘I ' L
: i L o
QM Rugw | ;:g a r,.q ”Rm,al‘
207 560 1300 7300 e L
Rmin 7, aﬁ/mz_ﬁ B0 800 1200 1200 1 7500 1800 1, 00/

Puc. 19.16. Bremrnne M peryIsTOpHBC XapakTepHETHKH NpH PafoTe ¢ ABvy-
PEAAMHEIM (3} ¥ BCEPEXNMHBIM (5] peryasTopam.

IpoTekaHue peryJfaTOpHEIX XapaKTePHCTHK 34BHCUT B OCHOBHOM OT mapa-
METPOB PeryaAropa, TONAMBONOAAIOHICH anlapaTypsl W ABUTATEAA.

' Ipu wcnBITaHHSX R AOBOAKE HBHTaTeNell UCTIOAB3YIOT PERYAUPOSOUHBE

xapaxnepucmuriy, NO3BOAAIOMIHE YTOUHNTL BAHARNE a3 Iasopacipeacnesus

A
Ty
%8
L%
? Wy o1 82 23 0% vul
Pue. 19.17. TIpeneprnil Bug rug- Pue. 19.18. CopMewenne rHAPaBARYECKO! Xapax-
DABJIHYECKHY XapAKTePHCTHK aM- ' TEPHCTHKH JHSend ¢ xapakteppeTukofi TK.

3EJTH.

Ha N, (4au p,)} ¥ 3bdexTHBERH yAeAbEEI pacxon Tonausa. o perysuposou-
HBIM XapaKTePHCTUKAM MOXXHO BHACHHTH, HaNPHMEP, 3aBHCHMOCTL p, HAH g2,
OT yraa ONepexxenus, HPOJONKUTENbHOCTH H AABAEHHA BIPHICKA, OT TeMIle-
paTypsi OXNaXAAWLIeR Cpeit U APYTHX (PAKTOPOB.-

Hpy mosopxe amsenehh ¢ T'TH npmxOmuTCs THIaTeNBHO COTAaCcOBHBATE
XaPaKTePHCTHKH TYPGOKOMIPECcopa ¢ PacxofKoH XapakTepHCTHKON IH3ens.
B 3t0oM cnyuae OOHGHO HCMONBIYIOT ZHOPASIUHECKYIO XAPAKMEPUCIIUKY NH-
3eqd, NMPeNCTaBJSANYio cOCOR 3aBUCHMOCTE pacxoja Bo3nyxa @, m3/c, mo-
AaBaeMOTO KOMIIPECCOPOM, OT CTENeHH MOBhHiUEHHS naBneHus n, B TK (npu
palore nusend no BUHTOBOH HJNH BHEIUHEdl XAPaKTepHCTHKE).
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[TpHMepHBIfi BHR THEDABJAMYECKHX XapaKTepHUCTHK AMsenell ¢ Hamayeom
nokasal Ha puc. 19.17, HoMuuanprbifi pexkum paboTht xapakTepHayercsa Tod-
koit A. PaGote ausens npH TOCTONHEOH MomHOCTH (N, = const) B cKopocT-
HOM RUATA30HE ny—#n; COOTBETCTBYET XapakTepHCTHER 3 (A TPaHCIOPTHHIX
ycTaroBOK). Ha pHCYHKe, Kpoie TOro, MpeicTapieHsl BHETOBas [, BHEIIHAS 2
H HArpy3ouHsle sn,—n; XapaKTepHCTHRA.

B 32BHCHMOCTH OT KOHCTPYKTUBHBIX ocofenHocTelt musend ¢ I'TH xapak-
TePUCTHKH AN3€AH NPHXOIHTCA COBMEMIATh ¢ XapPaKTePHCTHKAMH PassiHYHBEIX
THNOB KOMIPECCcopoB (Halpumep, 00BEMHOTO HJAH LEHTPOGEKHOTO).

XapaxTepHCTHKanMH COBMECTHOH DaloThl AM3eA8 H KOMIpeccopa HashBAlOT
COOTBETCTBHE IOKasaTedell XOMIpeccopa XapakTePHCTHKaM auzeas (Ipu .
TpelyeMbiX pacxofie u JaBAEHHH BO3LyXa) Ha 3aRaHHOM ZuanazoHe JKCHAya-
TAUHOHHEIX pPEeA(HMOB. :

Has eynopeix ansenedt ¢ [ TH uame peero ucnoabayior uenTpodexurie TK,
IPHBONHMEIE B JefiCTBHE Ta30BHIMH TYPOHHAME.

Ha puc. 19.18 nokasada THIHYHAA ZUarpasa COBMEHIEHHS THApPABINYe-
cKOlR XAapakTePHCTHKH CYAOBOTO AM3eAd ¢ XAPaKTEPRCTHKOH HeHTpoGex-
poro TK ¢ GesnonatouseM mugebysopoM. Taxoii TK MogBOCTEIO COOTBET-
CTBYET AH3eMI0 MPY paboTte ero NG BUHTOBGH, BHEIIHell ¥ HarpysouHo# Xapak-
TEPUCTHKAM B [gHamasoHe HsMeHeRHA n =~ ((L,4+ 1,0) ...

Hoctatouno xopoilee COTNIaCOBaHHe XapaxTePHCTHK IOJYUEeTCd TaKke
¥ npH paCote museaa ¢ TK, dAmecuum sonatounstii auddysop.

I'nasa 20

PACIBIJIRBAHHE, :
CMECEOBPA30BAHHE H CFOPAHHE TONJIHMBA

FrnapHag ocofeHHocTb pabouero OHMKAA JH3edel 3aKNICUALTCH
B TOM, %TO IIPONECCH cMece0OpasOBAHHsA, BOCIAAMEHEHHA M CrOpaHHs NPOHC-
XOAST BHYTPH UMJAHHIpA JABHraTens.

JKuaKoe TOMNUBO BIPHICKKBASTCA B KaMepy CrODaRHA MOA BEICOKHM RaBie-
HieM (200—1500 kre/cm?) B cxaTmil BOSAYIIHBIA 3apAf ¢ gaeieHdem 30—
60 xrefeM® W Bbune H TeMReparypoit oxosao 600—800° C.

TIpomexyTOK BpeMeHH, OTBOAHMEIH Ha NpoLeccH cMeceo0pASOBAHHA U
cropapus, secbMma orpanuved {ot 0,06 mo 0,005 ¢). KoncrpykrusHble odopu-
JeHUS KaMep CropaHus ypessbiuaiife pPasyoofpasHil ¥ 3aBUCAT OT TWHA IH-
sefiefl H cHcTeM caeceoGpasoBaHHA.

BrlcOKOKQUECTECHROS OCYLIECTBEHHEe NPONECCOB CMecenfpa3oBaHUS i
CTOpaHHA IPENCTaBRfAeT co00H CNOXKHYIO 3a3ady, OT VCHEUIHOre pPeleHHS
KOTOpOH 32BHCHT moJiyueHHe HanGonee s¢hdeXTHBERIX ToKasatened paboThl
CYAOBHIX JH3estefl B C/JOKHBIX YCIOBHSX 3KCIYATALHH,

20.1, PACNAL TOIJIHBHOR CTPYH;
PACABINTHBAHUE TOIJIABA

IIpy BOPHICKMBAKHY TOIJIKBZ B MPOCTPAHCTRO CHATHA NPOHCXOAUT
pachmag TONAMBHON cTpydH. XapaKrep pacnafia 3aBUCHT B OCHOBHOM OT CKO-
POCTH HCTEUCHHA TOIIHBA, IMOTHOCTH BOZAYLIHOFO 3apfAfa H, KPOME TOFO,
OT BO3JeHCTBHS a3POAHHAMHYECKHX CHJ CONPOTHBJAEHHS BO3AYXa, MOBEPX-
HOCTHOT'O HATHAXKEHHA, BHYTPEHHEIO CUEMMEHHA TOIVIMBA W BHYTPEHHHUX CHJ
HauaJbHbBIX BO3MYLIEHHH, BOSHMKAIOIUX NPH HCTEYEHHU TOMJKBA.
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AspopnHaMuuecKHe CHABI CONPOTUBAEHHA BO3AYXa 3aTOPMaxUBalOT MpO-
HHKHOBEHHE CTPYH B KaMmepy CTOpaHHd, OTAeAAIT OT NMOBEPXHOCTH CTPYH
OTAENbHEE KanaH TONMXBA, CTPEMATCA Pa3ApoCHTH JOOOBYIO MOBEPXHOCTD
ctpyH. CHnbl COMPOTHB/AGHUS BO3AYX2 BO3PACTAINT ¢ YBEAHUYEHHEM CKOPOCTH
BOPHICKA, TJOTHOCTH BO3JYyXa H J0JOBCH NOBEPXHOCTH CTPYH.

CHAR NOBEDXHOCTEOTC HATIMKEHHA U BHYTDEHHEro CHENAeHUS TolJAHBA
CIOCOGCTBYIOT COXPAHEHHIO ILEJAOCTHOCTH CTPYH.

HayanbHee BO3MYIIEHHA HA NOBEPXHOCTH CTPYH BO3HUKAKOT B PEaV/LTATE
TYpOy/eHTHOrO ABHKEHHS TOMJIHBA B CONJIOBOM OTBEPCTHH, HETOYHOCTH H3-
FOTOBJNCHESA KPOMOK OTBEPCTHH, 1IEPOXOBATOCTH CTEHOK OTBEDCTHH, CxRHMae-
MOCTH TOIJIMEA, BBIAENCGHUSA Ta30BEIX NY3BIPLKOB, BHOpauuu comia H Ap.
Haganprole BOSMYLIEHHS YCKOPAIOT paclan CTPYH C YBeMUYeHHEM CKOPOCTH
ee MCTEGEeHHN H YCHACHUS TIPOTHBOZEH-
CTBHS OKpYKawilel cpeabl, TaK Kak
TPROAKKAIOT HAYAN0 PAcNaja X KpoMKe
BHIXOZHOTO OTBEPCTHA ComJa.

B pesyabrare BO3neHcTBHA YKa3aH-
HEIX GakTtopoB TONMHBHASA CTPyd pac-
nanaeTcs Ha OTjenbHEE KalllH Ha olpe-
JeNeHHOM PACCTOSHHH OT COMJIOBOTO OT-
BEPCTHS.

OnbiTh NOKasHBaloT, Y4TO NPH BOPHICKE
TONNKEEA HaGqogaerca o0pa3oBaHhe cie-
AYIOWMX OCHOEHEIX GOpM pacmafga cTpyu.

IIpn orHOCHTENBEO MANOH CROpPOCTH
HCTCHCHMA Ha NOBEPXHOCTH CTPYH BO3-
HHKAKT OCeCHMMETpHIHBIe KonefaHu4,
BO3pAacTaHHEe AMILIHTYA KOTOPHIX TNpHBO-
IUT K 006paszcBaHulo OTIEAbLHHIX Kaledb
tonauBa (puc. 20.1, ). Dra dopma pacnaga HabnogaetTcd NUpH Boafel-
CTBHH HayajbHhIX npo,t(o ThEBIX Bo3mymeHHﬁ B CHJ MOBePXHOCTHOTO Hard-
JKEHHA.

llpn ysennuerny CKOPOCTH HCTeUeHRS TOMIMBA pacIag cTpyd NMPOHCXOANT
OT YKa3aHHBIX KoaebaHufl ¥ cuA, a Takike AOMOJHATENBHOIC BO3leHcTBHA
CONPOTHBACHHA BO3AyXa (prne. 2001, ).

C JanpHeHIIHM YBeNMHYeHHeM CKOPOCTH HCTEUeHIS QI BAHAHHEM OKpY-
Kaneh cpendl NOABAANTCH OAHOCTODGHHHE BOJHQODpasHBIC LepopMAaUHA
noBepxHocTH cTpyd {puc. 20.1, 8), crpemALiNecs H30THEYTb CTPYIO, YTO NpHU--
BOIAT K TaK HasLBaeMoMy 6oaxosomy pacnady. Haxodeu, mpH HCTeYeHHM
CTPYH ¢ emie (OABIIUMH CKOPOCTAMHM Paclajl CTPYH HaUuHHACTCH Hemocpes-
CTBEHHO GKOJI0 COMJIOBOTO OTBepcTHsA. BHauane ofpasyloTcs HHTH U KPYIHEE
K&aILJIH, KOTOpHE 3aTeM NOJ BAUSHHEM CHJ CONPOTHBIEHHA U MOBEDXHOCTHOI®
HaTSKEHHR JAPoSATCA Ha onee MeNKHe KAallJjH.

Hopumanpsblfl Dponecc pacnbIUBAHHA TOMJHBA HacTymaeT OOBIYHC TNpH
TIONHOM pacnaje TONMIHBHON CTPYH H Pasapobieniy ee Ha S0AbLHOE KOJHGECTBO
OTAeABHLIX KalleNh PAa3JHYHLIX DAa3MepOB.

Cmenenb pacnbiaueanus, Win OucrepcHocms cmpyy TONAUBA, XAPAKTEpH-
ayerca aHayeHHeM CpelHero uaMerpa Sonbliel HacTH Keleab, 00pasywIUuXCH
NPH  PaclalIHBAHMH.

CorylacHO ONBITHHM NaHHEIM CTPYA PAaclbIEHHOTO TOMAHBA COCTOMT U3
MHOTHUX MHJJTHOHOE Kanenb, cpenHnfi JHameTp KOTODEIX cocTaeader y MOJIL
upumepuo i5—25 MM u v BOH 5—10 mxm. Ha pue. 20.2 nokasasa MHKpo-
dororpadua xaneab TONJIMBA B LIHAHEIDE NU3end HeNOCPENCTBEEHO lepex
BOCOTaMeHenHeM (Kallid Hauboukllero pasmepa nveoT d, = 60 mxm).

TpefopaHus, NperbABNASMEE K MEAKOCTH H OLHOPOAHOCTH PACHELIHBAHKS,
BO3pPACTAOT ¢ YBEJAMYEHHEM YacTOThl BpaIUeHHs H cTeleHH (GOPCHPOBAKHSA
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pusens. Haubonee BRHICOKOro KauecTBa PachblIHBaHUR TPeGYIOT OJHOMOMOCT-
HEIE KaMephl cropaHHus ¢ ofLeMHEIM cMeceofpasoBaHuem. Xopowee cmeceod-
pazoBanue o0eCleUHBASTCA TPH CKOPOCTH BIPHICKHBAHHA TONJHBA ©@ OT
150 no 400 wm/c (mpu padoTe AH3e19 HA HOMHHANLHOM PEXUME).

HanGonee pacnpocTpaHeHHBIM H IPOCTHIM METOACM SKCIEpHUMEHTAILHOTO
onpejeneHus MENKOCTH PACHBLTUBAHHA TONUJHBA SABASETCA METOI V/AABAHB2-
HHUS Kaneib HA 3aKONYEHHY:O ILTaCTHHY, YCTAHABIHUBAEMYIO NIePIeHAHKYAAPHO
ock cTpyd. TlnacTHanl ¢ KanaaMH 1u00 HCCJASLVIOT NMOK MHKPOCKOIOM, JMHOO
POTOrpapupPYIOT U N0 MUKPOPOTOrpaduiu OTASAbLHLEIX YYACTKOB ONPELeafiorT
KayecTEO pacnplnBaHddA, OfpadoTka Mﬁxpoqaomrpacpnn CJOXKHA H TPYIOEMKa,
¥YKazaHHBIH METOd YO03B001deT
HCCMENOBaTh Da3Mephl Kaneldb
TONABKO B OTASABHHX YUacTKaX
CTPYH; MOSTOMY TPYAHO NOJY-
YUTL OBV KapTHHY pacnope-
AedeHUs Kanenb TOILIHBA A4
BCell o3k BHPBICHYTOTO TON-
AHBA.

Jns cnpeleleHns MeJaKo-
CTH ¥ OAHOPOAHOCTH Pacliblaf-
BAHHR MNCHOJB3YIOT XapakTe-
PUCTHKH pPacHblAHBAHHSK HJY
cpejHBi  gHaMerp  Kanenb
(apndaeTHYecKHE, TOBEpXHO-
CTHHIH, OOBEMHBIE W MHCCO-
BEIT). Prc. 90.2. Muxood '

OCHOBHIBAACH Ha ONBITHHIX He. =2, HKpO_OTg;gi%I;:. PACTEIEHHE Y Kamnelp
JaHHBIX 11O MEeJKOCTH PacTBLIa
TONIIHBA BCH) COBOKYIHOCTH KaNenb OT 2., AC Zmaxs paaéﬁsa}or Ha TPYNME

Az
cunrepanoM Az. Kannam, Haxopsuidecs s npefefax or 21“7 RO 21+ —5—»

08pasyOT TPYNNY CO CPEAHNM ZuameTpoM z;. KonnyecTso Kaneb sToft Tpymmer
OTKAARBIBAIOT K&K opauHary. HaHocs sHaueHHA KOJIMYECTBA KameNb Ijis
BeeX TPYIN H MPOBOAA 1O BEPUIEHAM OPAMHAT OCPENHAIINYIO JARHHIO, NOAY-
YaloT KPHBYIO DaclpefeleHHs Kameakb IO passepaM. Eciau mposecTi mocse-
JTOBATEJBHOE CJICXKeHHEe Kaneab BO BCeX TPYONAX H Ha OpJl@HaTax IPOBECTH
OCPENHSIOILYIC AHHHIO, TO MOMKHO HOJIYUHTH KPUBYIO CYMM Kanens.

O6mee ypapHeHHe KpHBOH pacTipeseneHus Kamedb MO pasmepaM (KpHBas
yacToT) HMmeer BHE [13]

di dz- 2"
R,= P (20.1)
J di'dz 2P dz
min

M3 panHoro ypasHeHNS B 32BHCHMOCTH OT 3HaueHHS Hapamerpa p noay-
UMM OTHOCHTeJbHBIE KPHBEIE TacTOT: KOJHYECTBeBHYWS R, (mpy p = 0),
TMOBEPXHOCTHYIO R, (IpH p = 2) u ofvemuyw R, {ipn p = 3).

SanuileM ypaBHCHHE OTHOCHTEIBLHOR cymmapHOH KpHBOK pacnpereneHys
Kamnens

F

J dijdz. 2P dz
Syt {20.2)

#max
dijdz.2P dz
“min
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OTCIOfla HAXONHM OTHOCHUTEAbHEIE CyMMapHBIE XDUBHIE: KOJHUYECTBEHHYIO S,
(npn p = 0}, noBepxHOCTHYW S, (Mpu p = 2) u ofveMuyio S, (Ipr p = 3).

Ha puc. 20.3 noxasaHbl OTHOCUTENBHEE XAPAKTEPHCTHKH paclb/EBa-
HHS DH3eNBHOTC TOIIHBA € NAOTHOCTHIO d = 0,852 r/fcm® u KO3ppULHEHTOM

a) 1,
Rp!% Sp,.OQ
I
18 / fo ) fa | 30 i >,/ /// I
) ;
" VA AN | ALY, / ]

N A
/
Fa ; ; /

0 T 20 4t 60 &0 70 7 0 20 40 69 @6 A7 80

S MHEM Z, MK

Puc, 20.3, OrHocHTeNbEEE XapAKTEPHCTHKH ' PACTiBLTHBAHAR TOMJIMBA: g —
KPHEHE 32CTOT; & — KPHBLIC CYMM Kameds, ‘

RuHeMaTyyeckoil BA3KocTH v, = 0,079 cm¥/c mpu auamerpe comna d, =
= 0,25 MM, HPOTHBORABAEHHU P, = 13 Krc/cm® M faBNeHnd BUOpHicKa pi=
= 197 Krc/em®,

20.2 MEXAHH3M PASBUTHR H JAJIBHOBOHROCTD
TORJHBROIO $AKENA

Pacnpepenenne TomauBa MO Beemy OOBEMY Kameph CrOpaHHA
MIPOHCXOJHT NoZ JeficTBHEM KHHEeTHYECKOH »HeprHH BRPHICKUBAeMEIX B OH-
JUHAP CTPYH TONJAHBA M TasoBbIX HOTOKCE B KaMepe. ’

I Ot cTeleHH cOBepUIEKCTRAIpOLIECCA
4 cMeceo0pazoBaHid, T. €. B3aMMogefi-
RN \\\\\\\} 2 CTRHA Kamedb TONJHBA C BC3AYXOM B

%4% oty - Ttz KaMepe cropadus manHoli XoHdurypa-
w nuH, 2aBHCHT 3peKTHBHOCTE IPO-
Co necca CropaHus.

TonaueHbA haken (CTPysA) COCTOUT
U3z fAapa J, WIR CTepXKHA, BKAKYA-
omere 0oabII0e KOAHYECTBO pacxo-
pamuxc Jayuel B rpySopaclbiieH-
HEIX YacTHI TOHJHBA, H OOOJOYKH,
conmepiauiefl pacneLleHEEe Kalal pas-
JHYERIX pasmepos (puc. 20.4). Kou-
DAKTHAA  CTEDXKHEeBasw UacTb CTPYH
ofaanaer COABILIOH CKOPOCTBIO H 3HED-
rieil. Ilo mepe NMpuSAUKEHHA K Nepu-
Puc, 204, Koadurypaus TOmIHBHOTO depun  (060]0UKE) CTPYH CKOPOCTb
f — axpo; ;-z_oﬁ?f;iex"f' 3 — wonmuectsey. KAMEAb Hafaet; Haufosee MeskHe
HO¢ paCHpegeiende Kamedwn; 4 — wpueas cko- KalJAH OSBEIYHO pacnmofarawrca Ha 1mo-

pocted. BEPXHOCTH O00AOYKY 2 CTPYH.

PaccmoTprmM MEX2BU3M pasBHTHS TONJIMBHOrO (akesia. BIpbicK TOMJIHBA
B AH3eAAX, KAaK H3BECTHO, HPOUCXOAHT NEPHOLHYECKH; AaBAeHHe TOMHBA
BHAuaje BO3PAacTaeT A0 MAKCHMyMa, a 3aTeM cHHXaeTcd. B cooTBercTBHH
€ XapAKTePHCTHKAMH BIDLICKA TONVIMB2 MEHAETCA CKODOCTh HCTEUSHH A TOMIIKEA

224




W3 COINOBOTO oTBepcTHA. DopMmupywLIKAcA MO Mepe BUPLICKA TOMIHBA daKes
COCTOHT H2 COBOKYIHOCTH Kalenb, O0pasylOUHXCA IPH pPacmaie CTPYH.
Hpw commroBom pacneinTene daKen TONAHBA HAIOMHHAET KOHYC ¢ BepLIHHOM
B yCTbe conaa. HampaBieHHe OTAENBHBIX CTPYH TOMJIKBA ONpEHe]siercsl Ha-
' mpaBJeHHeM ocefl COMJIGREIX OTBEPCTHH.

JsiKende Karenb TONIHBA HOCHT CTPYHHBIA XapakTep, TaK Kax 3@ 6nicTpo
nepeMelalIiEMACA KanAAMH 0GPa3yercsl 30HAa IOHHIKEHHOIO [ABJEHUT;
HajiuypHe 3TOH 30HHL CHOCOGCTBYET, BO-NEPBHIX, YBJACYEHHIO NOCHAENYIOMIHX
Kanenab Ha Ty e TPaeKTOPUIO M, BO-BTOPHIX, HNOARCOCY BO3JAYXA H3 OKpyKa-
Ioiefi cpelsl BEYTPE (hakena.

Kanau TtonaHea ABUMKYTCA 1O DPACKOLAIUMCH TPaeKTOpHAM (CMusKiM
K JAYUeBbIM) ¢ NPHMEPHO HOCTOAHHOH CKOPOCTBIO BHIJIOTH IO AOCTHIKEHNS
$poHTa (hakena. Menxue xanau (B OCOOGBHHOCTH HAXOZAIHECH B HAPYKHOM
o6on0uKe dakena) SHICTPO 3aTOPMAaKUBAIOTCA, 4 KPVIHHE NPOHUKAKT B HaH-
SoNee yAATeHHEIE YACTH KaMmepsl CTOpAHHd,

B soue, Oansxofl x oGonouke barena, PUaHUecKHe YCAOBUS OKPY KAl
cpegdl MeHAIOTCS: MOBEIIAETCH  TeMNepaTypa, VyMeHbIIaercl HaChILIeH-
HOCTh NapaMH TONNYBA, HABCTPEYY KalAsAM IBHKETCA BO3AYX H Ap. 31U
(haxTopsr cnecobeTBYOT OHICTPOMY TOPMOMEHMI M MPOrpeBy Kaleab TON-
MHEA.

Takum ofpazsom, mpomecc cMeceoCpasoBakks B daxene COCTOHT H3 ABYX
nocnenoparensHuX (a3, Ilepeas ¢asa ompenennercs XapaKTepuUCTHKOH HO-
Iaud TONJIMBa, pasBuTUeM darena (MNH ¢aKenioB) B ofbere KaMepPH CTOpaHHS,
MeJKOCTRI) H OJIHOPOAHOCTEIO Kamenb K Ap. BTopas dasa Bxawugasrt npoleccs
Tefi00GMeHa, HCHapeHHy H CMEHMICHHA MapoB TOMIMBA C BO3AYXOM.

IKcnepuMeHTabHAE | HCC/MEAOBAHNA 1O H3YYEeHHIO 0OBEMHOTO pachpeje-
JIeHUs Kamedb B CTPYe TOILIHBA NPEACTABAANIT osbline TPYAHOCTH H OGBITHO
GasUpVIOTCA HA METOAHKE YNaBJHBaHMR YACTHI TOMJIHABA AW Kaueib ¢ MO-
MOWBK 0cobolt rpefeHKn wau apyrux verpolicrs. Ha puc. 20.5 noxasana
TAK HA3KBaeMAR YCAOBHAA naomHocms cmpyy 4 B MM® TONJIHBA HA Kamabd
MM® PASAMYHHIX CEYEHHR CTPYH (AN ofHOro NHK/a).

Ha puc. 20.5, @, 6 mokasaHo pacnpezeneHne TONMUBA Ha PA3iHUHBIX
paccTosuusax ot comaa (20, 40, 60, 80 u 100 mm); ma puc. 20.5, 6 uzobpa-
WeH NPOIOABHBEIA paspea CTpYH, NOJIVHIEHHBIE NyTeM 3aMeRb noulajef,
06pAa30BAHHBIX 3aMKMYTHIME KDHBHIMH, PABHOBEIHKU:MH TJIOMALAME OKPYHK-
HOCT&H.

Jng monydyeHus KPHUBHIX paclpefedeHHs Kallefib B CTPye TONAUBA B 3a-
BUCHMOCTH OT HX DA3MEPOB KallJAK YNaBiNBaloT IPH OJHOKPATHOM BHpPhicKe
Ha WJAACTHHY, MOKPHTYX TAULIEDPHHOM, 3ATeM H3MEDPAIT NOA MHKPOCKONOM
4 TOAPA3ReNAT IO BeJHYHHe Ha Ipynns. Ha puc. 20.6, a NoKa3amnk KPHBEE
PACNPEeNenHA KONHYECTBA KaneJib B CTPYE TOMIHBA, aHAJCTHYHBE KpPHBBHE
noay4aor gaa ofmedl nopepxroctd (puc. 20.8, 6) u ofwema (puc. 20.6, g)
Kanesnb. ONBTH NPOBOAMAH IpH Juamerpe comna d, = 0,4 MM, IjJHHe COMia
I, = 1,6 mm, I/d. = 4, zapaeHny BOpeicKa pg = 280 xrc/cm®, apoTHBOAAB- -
JeHMH B UMJHHRPE p,, = 10 xrc/eu® H IUKJAOBOH 1OZaue TOTMAMBE gy, =
= 45 a®.

Ogium H3 OocHOBHHIX (PakTOPOB, BJAHAKIMMX Ha 3ddexTHBHOCTE palogerc
[IMKNa IH3end, ABAAETCA COBeDUIEHCTBO cMmececGpasnBaBMA, KOTOPOE B 3Ha-
THTENbHOH CTENEHH 3aBUCUT OT Jasprodolinocmu phareaa (CTPYH), TOE ROTOPOR
HOHUMAIOT CKOPOCTh MPOIBHIKEHHS BePIIHEH (105080 yacTH) daxkeéna v ¢yHK-
IHH OT BpemMeHH. K OCTANbHLIM NMapaMeTpaM, ONpPeIafiouiuM Oco0eHHOCTH
pasBHTHA haKena, CAeRYET OTHECTH YroJ KOHYCaA DACHBWIMRAHHA (TenecHMIH
yroa} dakena 9 M CKOPOCTb W NPOABHKeHUS (PpoHTa (DaKena B 3aBHCHMOCTH
OT BpeMeHY.

Ipunepnas xapTdHa pasBuTHd TonausHoro dakena npu d. = 0,38 wmu,
py = 960 krc/em® m opg, = 21 xrc/em® nokasasa Ha puc. 20.7
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Tlpu opragusauny npouecca o6beMHOre cMece00pasoBaHHsl HepelKo IpH-
XOAHTCA «BMNUCHIBATEY KOHQULYPAUHI OTASNLHBIX CTpYH B pazjnguble KOH-
CTPYKTUBHLIE oQOPMISHHS KaMep cropaHud. B s1oM cayuae mosydesHe OITH-
manbHOH panbuobofiHocTH 1 oTAenBHREIX cTpyi npencTasafeT CAHY H3 BaMKHBIX
3afad TNpH OOBOJKe Mpoiecca cmeceobpa3oBaHHA. " '
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Pac, 20.7. Pasputae ToninsHoro Qakesa (@) u Kphssle gaibxobofidocTs I, cxopo-
oTiz poHTa W 1 WIMPHHBL KoRYca B gaxeta {6).

¥Ia 3aBHCHMOCTH X2nBHOCOHHOCTH [, CKOPOCTH ¢ponTa akena w M ILIH-
DUHEL KOHYCa pacnbiupsaHud B or yrua n. K. B. (32 BpeMA pasBuTHA (paxena)
cAeAYeT, Yr0 HauanbHas cKOpocThb ¢poHTa ¢axena w (125—150 w/c) mox
BAUSHHEM COTPOTHBICHHA BO3ZyXa OHICTPO CHIUKaerca (MpHMepHO Ao 25 wm/c),
C yBeJHUYeHHeM VIVIa [IoBODPOTA TOIIMBHOTG KYJNAKa (T. €. ¢ passutueM gakena)
ZajibHOGOHOCTE COOTBETCTBEHHO PacTeT H JOCTHTaeT B KOHLe BNpEicKa 120 oM
(TpH NPOTHBOAABIEHKH pr, = 26 Krc/cm?®), ¢ mOBHILIEHKEM NPOTHBOLABACHHA
Prp (OT 7 20 30 Kre/em?) RanpHOGOHHOCTS H CKOPOCT HPOHTA aKeNa NafaioT.
Ilo mepe paspuTuA Qakena WUPKHHA KOHycd pacHblAHBaHHA B pacrer npu-
MepHO oT 5 a0 25°

* Hmeercs B BUAY Aa/bHOGORHOCTD 38 IEPHOA Ty, 7. €. 4O MOMEHTA BOCI/IAMEHEHHA TORJIHBA,
15* : 297



YKasangbie pesyabTaThl NoJyderH npu # = 1000 o6/mun, 4, ongoamlp-
garoro comna 0,6 MM K naBieHHH Bnphicka 150 kre/cm?.

Ormeruy Hauboslee BaxHble (PAKTOPL, OKAZHBAKMINE BIANAHNE HA AAJbHO-
GofinocTe dakeaa:

— IIPH p,, == const u p,, = const (T. e. npu w = const) poer Auamerpa
COMAOBOroO oTBepeTud d, MPHBOLHAT K YBETHUSHUIO AABHOGOHHOCTH BCAeLCTRHE
YOJNOTHEHUd #HEpa dakena;

— C YBeJIWYEHWEM CYMMapBOH# NJOMIafM CONJOBHIX OTBEPCTHH AaNbHO-

- GOAHOCTD YMEHBIIAeTCsl H3-33 CHHKeHHA [LAaBNEHHA pachBUIHBAHMH,

— C HOBBbIIIEHKEM IJIOTHOCTH TOMJIMBA KHHETUYECKAd SHeprus darena
i JanbHOOGOHHOCTE BO3PAcTaloT BCIEGHCTBHe Oosee Tpyfore pacHuLIHBaHEA.

3uaunTenbHOE BAMSAHHE HA AaAbHOGOHHOCTH OKA3BIBAET KOHCTPYKUHA W
TeXHOAOTHA 00DABOTKE CONJOBLIX OTBEPCTHH; ANf CTPYHHBIX POPCYHOK yame
BCErC TPHMEHAIT CONNA ¢ UHAMHAPHUECKHMH OTBEPCTHAMH H OTHOIHEHHEM
[/d. = 334. Ocofoe BHHMaHKe o6pamalT Ea TOYHOCTE H3TOTOBJAEHHA COTAA
K SHCTOTY ero o0paloTKu.

CokpailigHde TpOROKHTENBHOCTH NOZAYX (BIPHICKA) TOMAHBA H OOABIIHE
AABJAEHHA PacUBUIHBAHUS MPH KPYTHIX KyjlauHblX HIaf0ax MPHBOLAT K YCKO-
peHHOMY HpoABHKeHH (poHTa dakena u Loiee TAy0OKOMY €re. IPCHHEHG-
BeHHIO.

.CooTBercTBylomIUfE: BHIGGP KOHCTPYKTHBHBIX 3/EMEHTOB H IapaMeTpoB
TOIIHBOMONAOWEH CHCTEMBl NMO3BONAET HOAYYHTh HYKHYIO XapaKTEPHCTUKY
dakena, obecneynsaomyo 3(peKTHREOCTD HpOLlecca CrOPaHUd TONIHBA.

Hanbonee Hagex<HHle faH#ble Mo RanpHOGORHOCTH (aKena TOMJIHBA pas-
JHYHEX TROOB AH3eNied MOAYYaloT 3KCTePHMEHTAAbHEM nyTeM. [Ipeanoxers
TaKXKe pacueTHEle GOpMYAB ng onpejenedus AanpHofofiHocTH (dakedna,
Hanpumep dopmyna LHWIH {8}

[— (fvg tgca )°‘5 ( M %)" (20.3)

Tae “f — Bpems, ¢
Uy -— HaYajbHasi CKOPOCTh WCTeYeHHH, M/c;
¢ — YIOJ PacnsUINBAHHA;
$ — KOosthOHIHEHT HCTeHEHHN;
0., P — HNJOTHOCTH TONJAHMB2 H BO3AYXE.

Benenctere HenpepHBHOIC H3MEHEHUs NABNEBHA pDAclBMIHBAHUA p, HpH
BRPHICKE CKOPOCTh ¥, H YIGJd KOHYCA ¢ ARIAIOTCA (PYHKUHAMH BPeMeHH.
Iloztomy npu ouenke [ mo dopmyne (20.3) ciefyer MCHONL30BaTH CPELHHE
3HaueHHA p, H U, ANA BCEro NepHeAa BEpHICKA.

20.3. HCHAPEHHE PACTIBIEHHOTG TOMLJIMBA

CaMoBOCTIIaMEHEHHI0 TOILIHBA NPEIUEeCTBYET IPOUECe HCHAPEHHS
PACOBUIRHHOTG TOMMIREA. K MOMEHTY BOCNiaMeHeHHA OOHUHO YCIEBaeT HCNa-
pHUTbeA OOnplIad 4YacThk BIPHICHYTOrC TONMAHBA.

TloAroroBHTENLHBIE NPOLECCH HarpeBa M HCHADEHHA TOMIMBA 34BHCAT
OT PasMepOB H CKOPOCTH JABHIMEHUS Kallelb OTHOCHTeABHO BO3LYIUHOTO 34-
pana, TemMepaTypel B JaBJCHHA B KaMepe CTOpaHHA M (QU3UUecKHX Xapak-
TEPHCTHK CaMOTO TOIJIHBA.

CymmapHoe BpeMfA, HeOOXOZHMO IMf HCNapeHUd Karmin,

TE=TI_|I‘ Tay

rie T, — BpeMs TIPEIBAPHTEABHOTO NOJCIPEBa KallM OT HaualbHOH Temmne-
paTyphl B Kawmepe CropaHHf I, JO TeMIeparyphl H3CTEpMHYECKOIC DaBHOBEC-
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HOTO HCHapeHus f; T, — BPEMA DPABHOBECHOTC H30TePMHUECKOTO HCHApPEHHS
(npu_ !, = const). ' .

Kak Bugho u3 rpajpuxa Ha puc. 20.8, BpeMs NOIOTPeBa KanaH 3aBUCHT
B OCHOBHOM OT TeMIepaTypbl Cpeam f, M XHamerpa kKanau d,. Hampumep,
npu £, = 600°C u d, = 10 MM T cocrasaser oxoao 0,5 M-¢, a npn d, =
= 25 mkMm — apumepHo 1,2 m-c.
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Pre. 20,8, Harpes {@} ¥ Henmapenze (6) ABHKVINHXCH Kamels.
’ { — RH3eIRHOS TONARBY; 2 — Sen3MH.

llpu Temmepatype oxpymxawniel cpepsl I, = 600° C remmeparypa pae-
HOBECHOTCG HCUaPeHus AH3eNBHOTO TOMJIMBA COCTABASET MPUGTUSUTENBHO
280-—320° C. OOpigno B pacyerax MNPeAnofaraldt (A YOPOLIEHHS), UTO
HCNapeHKHs He MPOHCXOAMT, fTOKa TeMOepatypa Ha NOBEPXHOCTH KamaH He
ACCTHTHET 1.

Ha ocroBe BHIpaxermns [Nf CKOPOCTH HcmapeHus Ttomausa (dG/df) u
B Pe3ysabTaTe COBMECTHOIO DelleHHs YpaBHeHWI Temac- H maccoofMeHa Ha
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NOBEPXHOCTH HENOABHIKHOR Kamay NpHXOART K 3aBHCHMOCTH, onpe,aeﬂﬁfomeﬁ
CKOpOCThL HCTMAapeHua Xxanau [81,

Byl = Rt (20.4)

Tie x, U X, — AHaMeTD KANJH COOTBETCTBEHHO B HauaJAbHBI MOMEHT H 1oCie
HCTIAPeHHA 33 Bpems f.

Kouncranta Menapenns & XapaKTepH3yeT CKOPOCTh YMeHbllleHHus IOBepX-
HocTH Kanin. CoryacHe OfBITHHM N4aHHBIM AAA THOMYHEX YIJIEBOJOPOLHEIX
COPTOB TONAYBA (rOPsLIHX B HENOABHKHOM BO3AYXe) £ JIEKHT B Npelenax
7,4-107*—-9,3-107% cm/c.

Ilpunuman B ypasrenun (20.4) x, = 0, monyyaem speMd MONHOIO HCMa-
PEHAA KalJjH

ty=—-. {20.5)

Dopuyna (20.5) Aaer BosMONMHOCTE OLUEEHTEL H3MEHEHHE pasMepoB KalliH
B 38BUCHMOCTH OT BPEMeHH, HapaMeTpOB OKpyKalileH cperbl B PHISHUECKHX
CBOHCTB TOMAHBE € YUETOM OTHOCHTENEHOTC ABMKeHHS Kaneab. HekoTophie
HCCNEIOBATENIH PEKOMEEAYIOT aHaJoruyHbie HOPMYJBl ¢ 3aMEHOH Moxasarens
cremédd 2. Ha 1,5
X Wz rpajura Ha puc. 20.8, mOCTPOEHROTC Ha OCHOBAHHH pacdeTos MO

ypasteuwio (20.4) npu d, = 10; 25; 50 u 100 mxm u £, = 400; 600; 800
u 1000° C, cnepyer, uTo 3a nepHO] 3a/epXKKH BoclJaMeBeHHA T, (0T 1 10
3 M-c) IIpH XapaKTePHLIX DapaMeTpax COCTOSIHHA 3apAfla B KOHLE CIRaTHSA
(ps = 30+40 xrc/em? B ¢, = 500+700° C) ycneBatoT UCTIAPHTBCA MOJHOCTBIO
TOABKO KAaILIH JA0CTATOYRO MenKHX pasMmepos. JIuHehHas 3aBHCHMOCTE 3 =
= f ({) noATEepKRAETCA ONBITEHMH AAHHBIMH TI0 cxopoc*m HCTIAPeHUA Kanellb
PA3AHYHEIX CODTOB TOIHJUBA.

Hcrapenne COBOKYNHOCTH OFDOMEOTG KONHYECTBA Kane.nb TONANBA Pas-
JHUHLIX pasmepoB B (pakese PACTIENIEHEOIG TONJIKBA CYIMIECTBEHHO OTIHUAETCA
OT HCTAPEHUs eHHUYHHIX Kanejib W 3aBUCHT B OCHOBHOM OT XAPAKTEPHCTHK
pacneLIMBanisA; NpodieMa 5Ta CUeHb CNOMKHA M HAXQEUTCA B CTAAMH paspe-
IIeHHS. ‘

29.4. CIIOCOBDI CMECEQOSPA3GBAHUA
i KAMEPBl CIrOPAHHUS (KC)

OcHOBHBIMH crtocofaMi CMeceo6pa3oBaHHud ABJAKTCA CHeRYIoke:

— ofbepHOR, NPOHCKOAAMEE B O0bEMe BO3NYIHOTC 3 apala, PacHono-
sKeHHOro B KC;

— o0beMHO-IJIEBOYHOe, NPH KOTOPOM 3HAUMTENLHAA HacThb TONJIHBA (HO
40—50%) nomazaet B BMIE NAeHKH Ha ropsume cTeHkn KC, a ocranmuas
4acTb TOMMAHBA (0FBeMHAs) pacl:eUiMBaeTcs B BO3AYILHOM 3apsaie; _

— MJAeHOUHOe, OTAHYAKIEECd 0T HPEIBIIYLIETC CIocofa TeM, YTo Jo
85—90% TomsHBA HAHOCHTCS HA TCpsUYUe CTEHKH B BHIE MJEHKH, a OCTAAbHbBIR
10—15% pacnuauBaTCA B BO3LVITHOM 3apsafe.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOrO BHmonheHds KC moryr 5b1Tb He-
PasOLACHHEMU, NORYPASOECHRbIMI N PA3OCACHHOIMI,

Hepazpenernre KC XapaKTePH3YIOTCA TeM, YTO BCE NPOCTPAHCTBO CIRATHS
npefcrapiger coboll elHEHA o0beM (0OZECMOROCTHEE), OTPAEWYCHHHIA IHH-
IaMH TIOPWHA, KPHIDKK M CTeHKaMH LHJAHHApA.

B monypasgenenubix KC 6onbliad uacTh Bosayumisoro sapaja (1o 80—
85%) pasmewiaercs yuG0 B MOPUIHEBOH TONOBKE (B YETHIPEXTAKTHHIX JH3eAAX),
nu0o B KpHILUKE (B ABYXTAKTHHIX RHU3eJAX); NMpH 3TOM Kameph B NOPHIHe
(unu KpHuIKe) coeguHATCA ¢ ThaedoH KC ropaopuHamu OTHOCHTENLHO
Gosbinoro puamerpa {d./D = 0,7+0,3)}. :
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B pasgenernux KC nmomume raiapHOfl Kamephl HMEIOTCHA OAHA HJH He-
CKOJIBKO JOTOAHATENBHEIX KaMeD, B KOTOPHX OCYIIECTBASETCH BIDHCK TOH-
JINBA; O0BbEM AOMONHUTENBHOH KaMepbl B BHXPEKAMEPHHIX NA3EIAX COCTAB-
nsger ot 60 no 80% obumero ofneMa 3apsAa BO3AYXa, 4 B NPEIKAMEDHHIX —
or 30 a0 20%.

B nausenax ¢ HepasgenenauiMid KC Tpefyemoe KauecTBO 0OBEMHOIO CMece-
o6pa3oBaHUA ¥ CrOPaHMA AOCTHTaeTCS: 33 CHYET THIATEALHOTO COT/IACOBaHRS
dopMB, Halpas/eHHs, pacnpeleleRHA U AaTbHOSOHHOCTH OTAENBHBIX (aKe-
aoe ¢ korpurypauuest KC. Ilpu sToM 0OKYHO cTpeMATCS K TOMY, 4TOGE! rops-
e dakenkl He CONPHKAcalHCh ¢ TIOBEPXHOCTAMH, obpasywmumu KC.

Hns paBHOMEDPHOTG PacnpefefeHus TONJHBZ NG BCEMY OObeMy Kamepbl
IPHMEHAIOT MHOIOABIPYATHE PACHEUTHTENH, THCHO0 KOTOPHIX JOCTHLAET Je-
cati (u Gonee). BricokokagecTReHHOE DACTILMIHBAHHE TOMAHBA 0GECTICTHBARTCA
OTHOCHTEJIBHO BBICOKHM JaBJEeHHEM BIDH- ' '
cxa {or 200 go 1500 rrc/em®). KauecTo "T(P‘\“
cMeceoCpa3oBaHyud MOXHO 3HAYHTENBHO [|{|:::!
NOBHICHTL MpPH HANMHYHH OTpaHH30BaH- ".If‘f!
HOI'0 BHXpeofpasoBaHHA MOTOKOB  BOS-
LVIDHOTO 3apsza. _

OpranuszopaHHCe 3aBUXPEENe 3apalia
B ABYXTAKTHBIX AH3€AfX C NPAMOTOYHO-
KAalaHHOi TNPCAYBKOH obecmeyusaercs Puc. 20.9. Cxema pacnpensennst oRpyH-
32 CYeT TaHTeHIMANBHOrG HAallpaBJeHHs  HON CKOPOCTH IBIIKEHHA BO3IyXa B au-
IPOLYBOUHNX OKOH (5 Niake). sean & Keepol cropania b nopuc

B ueTEIpEXTaKTHHIX AU3ENSX 3aBHXpe- hy — BhcoTa HanmopmEenory 3as0ps.
HHE 3apAfa JCCTHTAIT ¢ MTOMOLIBIC 3Kpa-

Ha, YCTaHABJIHBAEMOTO Ha BIIYCKHOM KJd-
_TaHe, UAY CHEUHANBHO CHPOPUANPOBAHHOIO BnyCKHoro KaHala (B KpBIUKe).

[IpumepHefi XapaxTep paclpeneNeHHA OKPYXRHOA CKOPOCTH ABHIKEHHA
BO3AYXA NPHMEHHTEABHO K HNHAMHAPHUECKOH KaMepe B MOpIuHe H OGBEMHOMY
cMeceofpa3oBaHuic OKa3aH Ha ‘puc. 20.9.

B cooTBerCTBHH C ONBITHBIMHU A3HHBIMH pacnpeneneﬂue OKPYKHEIX CKO-
pocTefl B AApe BHXPEBOIC NOTOKA, AMaMeTp KOTOPOro (IPH NOA0KEHHH NOpIuss
B B. M. T.) OIH30K K JuaMerpy TODJOBHHbBl KaMephl, NMONUHHAETCA 3AKOHY
TBEPAOrY TeéNid, a B KOJIBUEBOM IPOCTPAHCTBE Haj JHUILEM HOPIUHSA BCAEH:
CTBHE 3aTOPMaXKMBAMEro JeHCTBHA CTGHOK UHAHHAPA -— 3aKORY IOTeH-
'LHAABHOTO BHXpPA.

B caydae oTcyTCTBHS HAUANBHOTO BUXPA NIpPH IepeTekaHHM 3apaia 3a
cueT BHTECHEHHA BO3ZYXa K3 KOJABIEBOrO HagNOPIIHEBOTO IIPOCTPaHCTBA
BOSHHKAIOT TOALKO paivajdbHBle BHXPH, HAaMpHMEDP B KaMepe CropaHusd
B mopiHe TEna LIHWIH.

K nOCTOHHCTBAM OJHONOJOCTHEIX Kamep ¢ OOBeMHBIM CMeceo0pa30BaHHEM
cnefiyer OTHECTH MPOCTYI0O KOHMHIYPAUMIO KamepH, HeCOJABINYIO BeJHYHHY
OTHOCHTENBHCH ' [IOBEPXHOCTH OXJaIeHUs, XOpollHe NYCKOBbIe KauyecrBa
(6aaronaps HemmocpenCcTEeHHOMY BEPHICKY TOTIHBA B OCHOBHYIO Maccy ciKa-
TOrO BO3AYXa), KOEGUIYPALHIO KaMephl, 06ecieHE MY X0POUIYIO OUHCTKY
ofpeMa TWPOCTPAHCTBE CIKATHA B ABYXTAKTHHIX AH3eAfX C KOHTYPHOH Ipo-
ZYBKOH. _

Ilixpokce Henonb30BaHHE OGLEMHOTO CMECEOOPASCEAHNA B OHONIONOCT-
HEX KC cynoBrix susenedl pasauyuof SHCTPOXOIHOCTH 0OBACHAETCA Xopouleh
oprauusanuiefi npoieccop cmeceofpa3oBaHHA H CrOPAHWA U BHCOKOH BKOHO-
MHYHOCTBIO paBoThl nusenedl ig, = 160+150 r/(n. c-9)l.

HemocraTkamu OZHOMOJOCTHRIX KaMep € OCBEMHEIM CMECceoGpasoBaHHeM
ABASAOTCA HeOGXOAZHMOCTB VEMHUeHHS 3HAUeHHA o No 2,2 mud ofecnedeHud
XOPOUIEr0 HPOLECCa CrOPaH#s, NMOBBIIGHHAS KECTKOCTh PaGoTH, yXYALICHHe
KauecTBa PAclblIHBAHHA TOIIWBA NPH paboTe Ha AOJAEBEIX pexmmax 0 Ap.
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B 3aBHCHMOCTH OT pa3sMellleRHA OCHOBHOI'O 3apAia KOHCTPYKTHBHEIE CXEME
THNHYHMX OfHONOAOCTHRIX (Hepasmenendblx) KC (pme. 20.10) momuo mog-
Pa3AENHTb Ha veTHlpe TPYNIB:

-— KawmepHl I'pynmel [ ¢ passelienneM OCBOBHOH 9acTH 3apfAia B TOJOBKE
nopmra (f, 2, 3) NPHMEHSIOT B OCEOBHOM ANA AH3eNel, UMEIOMIHX KpPHULKH
C NJOCKHM FHHHIEM (YUETHIPEXTAKTHBIX, A TAKKE JBYXTAKTHHIX C MPSAMOTOYHO-
KNIalaHHOH WPOAYBKOH);

— Kawmeph rpynusl [/ ¢ 3apAgOM, PacmOfOKeHRHM B Kphimke (4, 5, 6),
HCNOJIB3YIOT, Kak NPAaBHJIG, B JABYXTAaKTHBIX JH3e1AX € KOHTYpHOH Hpo-
AYBKOR; :

-— Kamephl Tpyankl [/] ¢ pacnojgoxeHHeM 3apaja MeJY KDHIIKOH u
rojioBKeH nopwrdd (7, &, 9} HaxoAAT EpHMeHeHUe B OCHOBHOM A/f ABYXTAKT-
HBIX jguseneif;

— KaMepH rpyanel 7V ¢ paclosic:KeHHeM 3apsAja MeXNy TIOJAOBXaMH
nopIliEell TpHeMNeMil TOABKO JJif ABYXTAKTHEIX JH3efel ¢ MPOTHBONOAOMKHEO
rBHEYyIHMucA mopumamu (10, 11, 12).

K uneay KC, B KoTOpHIX AyUYLIe OPraBH3CBAH TIPOLECe cMececOpasoRaRusa
4 AOCTHTHYTH BHICOKHE I10K23aTe/M 70 3KOHOMMYHOCTH, MOXKHO OTHECTH
Kamepy [/ (2) Tuna IeccenbMana, y KoTopoll KoHUrypauns AHHNIA TOPLUIHA
MONHOCTBIO COTIACOBaHa C KOHGHUIYP alliel TONAKRBHLIX daKenos, kamepy J/{ (5)
IATPOBOTO THIA H HOBYH Kamepy [ (4} nucxkoodpasnoil gopumbl (PHpMEl 3YiE-
uep), xamepy [IIJ (8) ueueBnueobpasHoro tama (pupmet duar), y KoTO-
poft dopma yrayOnenuli BT JHBIAX KDBHLKY M HOPIIHA TNGAHOCTEIO COOT-
BeTcTBYeT Komburypaumuu cakenos, gamepy [V (/1) wapoolpasHoro THIA
(pupmbl doxrchopa).

Juzenu ¢ nonypasgenensbiMd KC, OCHOBHOR o06beM KOTODHX PasMeLleH
B TMOPIIHE, a JUAMETD COENUHMTENBHOU FOPAOBHHEL ¢ HAANOPINHEBWM HpO-
cTpaHcTBOM coctasaster ot 0,7 go 0,3 agamerpa UHAUHEDPAE, TOJYUHJIKN 3HAYH-
TenbHoe pacnpocipaente B BOJI ¢ HeSonbiuuMy JHAMETPaMH UMANHIDE
(meree 200 mm).

Husenu 3TOro THIA HMEIOT B OCHOBHOM OOBEMHOE cMeceo0pasoBaHHE,
BHPLICK TONAHBA OCYIISCTEJACTCH ¢ TOMOIIBK MHOTOZBIPUATHX PacHBIIH-
Tesel. JIns HETeHCHOUKAUNH IIPOLECCOB CMeceobpa30BaHMA H CropaHus Ans
Gombmwell HacTH QH3enell MPEAyCMATpPHBAIOT OPTaHK30BAHHCOE BpallaTenbHOe
TaHreHHHAABHOE ABHKEHHE BOSIYXa B IUAHHAPe. B KoHue npouecca caartkid,
Kpome Toro, ofpasyercs paAHaldbHOE IepeTeKaHHe MOTOKOB BO3AyXa 3a-CUer
BHITECHEHMA BO30YXa H3 KOJNbLEBOTC HaINOPINIHEBOTO IIPOCTPAHCTRA; 3TH
NOTOKH YCHAHBAOT REHCTRHE OCHOBHOFO TAHTEHLHAIBLHOrO MOTOKA.

B sekotophix pusensx ¢ noaypasgeneHrbiMu KC ocyiecTsasercs TakiKe
i OObeMHO-IIEHOTHOe CmMeceofpa3oRaHHe, IIPH KOTOPOM YAacThk TOWJANBA
{no 40% u Gomee) HarocHTeA Ha ropaude crenkd KC B BHAE MPHCTEHOYHOrO
CACR (MAM NJMEHKH), HCIApAeTCH H CMeIlHBaeTCA ¢ 3apAAoM, HAXOSLHMCH
B MHTEHCHBHOM JIBWXeHHH. OcTaNbHOE TONAHBC PACMHLUIMBALTCA OOHIYHBIM
enocofon, 10 ofecreuHBaeT cBoeBPeMeHHOe ofpasoBaHie OYarop BOCHJaMe-
HeHMS, ABIAKIKXCH HCTOYHHKOM 3aXKHTaHHA TOIJIMBA, HCNAPHBUIETOCA <G
crerox KC.

Tunyydas Kamepa CO CMEIIAHHEIM OOREMHO-NIIGHOUHEIM CMECeolpasopa-
HMeM NpencTaeaena Ha cxeme I puc. 20.11 {Tax HassiRaemas Kamepa B NOPIIke
HOHWIAH). OcofernocTpio 3108 KamMeph! ABAAETCA OTCYTCThHE HeOOXORHMOCTH
B OPTaHH3aUMU 3aKDYYHBAHHA BXCIAULErO BOSHYWIHOIO TNOTOKA, TaK Kak
ofpasyuyecs paiHaibHble BHXPH IOJHOCTBIO OOECHEYRBAOT EeOOXOLHMYIO
CKOPOCTb HBHEEHHs 3apAfa OTHOCHTenAbHo crenok KC.

B ramepax ¢mpm 3aypep (cxema 2) u M. T. U. (cxema 3) B Gonnilieh
CTElIEHE OCyUIlecTEAseTed o0heMHOe CcMeceo0pasoBaHMe H B MeHblIeH —
[IIEHOUHOE; HCMOJb3yeTesl KaK saKpy4$HBaHWE BXONALIETO TOTCKa BO3EYXa,
TaK M TepeTeKaHHe BO3AYXa K3 HaJNOPIIHEBOro HNPOCTPaHCTBA.
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Puc. 20.10. CxeMm HepasfeeHHHIX KaMep CTODAHHA.



Kamepa IITHHHOHM (prc. 20.12) nenprougHOH GOpMB HMeeT GOKOBYIO
TOBEPXHOCTL B BHAE YCEUSHHONO KOHYCa; ONTHMANLHEE DasMephl AHAMETpa
ropaosrHb Kamepst (0,35+ 0,37} D; TOnAMBEBE CTPYH HAIpaBNAOTCA Ha
KPOMKY TODJIOBHHEI U BHYTPEHHIO CTEHKY Y FOPJIOBHHHI; ONTHMa/lbHOE pag-
NoJIoKeHHE DOPCYHKH — LeHTpadbHoe. OCHOBHHMH HOCTOHHCTBAMH AM3esefi

s

Puc. 20.11. Cxessl nogypasie/ieHHbX KaMep Cros Pyc. 20.12. Kamepa cropaiis B
panug (I —6). nopmine [FHHIIHN ¢ ofremuo-nieHoy-
HBIM CAeceofpasoBaHuell.

¢ Kamepamu [IHUIM seasiotes XopoluHe nycKopble xauectsa, MSITKasi pa-
Gora, cHIMeHHEe p,, BHICOKAA 3KOHOMMUAOCTh Gaarofiaps uHTeHcuduxalHu
npomecca CCOPAHHA.

K xamepam noJypasmesieHHOTO THIA ClefyeT OTHecTH Takxe KC (pBpMb
M. A. N. (puc. 20.13), mnpesHasHaueHHYIO0 ANAA JH3eAeA C OTHOCHTEALHO
HeSoabHME paaMepaMi (D < 130 mM) n npy Auamerpe ropaosuib d, =
= {0,28+0,32) D.

B xamepe ocyllecTBaAsieTcs OeHOYHOE
cmeceobpasoBarue ¢ M-npoueccom (paspa-
OoraHHEIM  Meidipepom). [Ina M-mpouececa
XapaKTepHO CcOKpameHne N0 MHHHMYMA
{oxoa0 bh%) «ofvemHGHs AONK TONJAHBa, He-
oOXOOUMOH JAsis HaualdbHOTO BoCILIaMeEHe-
HUA; HaHeceHHe OGonblilell wacTHd TOMJAHBA
(95%) Ha [OOBePXHOCTH Kanephsl B BHAE
TOHKOH NICHKH; HCHApeHHe NJieHKH H OHCT-
poe HepevenupaHie TONAHBHEIX [apos ¢
3aKPY4EeHHRIM TOTOKOM BO3AYXa; HOCTY-
njaeHde ofpasywomeiica . opHopoiHoll mapo-
‘ BO3AYIUIHOH cuMecd B 30HY FOPEHHSA, ee BOC-
Prc, 20,3, Koveps ctopauts 013 mnaenente u_ropeste. |

oBpasoarmen. Haa M-npouecca XapaKTepHh! VMepeH-

HEIE 3HAYCHHS J3BJACHHA CTOPAHHA p, A=

== -55-+60 kro/em®, HeboabLIas CKOPOCTE HApacTaHHMA AaBJeHuST Ap/AQ Aw

m 2,5+4,0 xkre/{eM®-°), YMepeHHBIH YIedbHEIH pacxof IH3e]1bHOTC TOMJIKBA

g. ~= 170+180 r/{1. ¢y}, uuakuA Koaddumnent H3buTKa BO3AYXa o = 1,2+

-—+-1,25, wymHocTe He Buiwe 100—150 1B, MHOrOTONIHBHOCTE, T. €. BO3ZMOM-

HocTh paboTaTh Ha PAasAHYHBEIX COPTaX TONJAMBA, HANpHMMEp O€H3HHE, Ke-
pocuHe, -

Moaudukanneit M-nponecca apaseres FM-npouece, pacmupaomul ¢Boll-
CTBO MHOTLOTOILTMBHOCTH ABHTaTess. B ¢BAsu c 7es, 910 npr M-mpouecce He
ofecneyyBaeTed YCTOHUHBOE BOCIIAMEHEHHE TONJIKBA B ZABHTETEIAX ¢ Bl
coxolt uactoToll Bpamenus (n = 2000 of/MHH U BHIIE) MpH paboTe Ha BHICO-
KOOKTaxRoBHX Sensudax (O.4. = 100), Oblio BBeAeRO NPHHYAHTEILHOE 34MKH-
rague (ceeva). OCHOBHEIMM NpenMyniecTBamMu Juzeneii ¢ FM-npomeccom
SIBJIRICTCA: CHIDKeHHE ¢ 0 14—17; MeHbliie MIYMHOCTS U JBIMHOCTD; BO3MOX-
HOCTh YBE/HIUEHHA /1 NPH padoTe Ha BLICOKOOKTAHOBOM (€H3HMHE A0 YPOBHS
KapODaTOPHEIX JBHYaTEREH H AD.
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B auzenax ¢ HeGOMBUIMM JuameTpoM HHAUMHAPOB (A0 180 MmM) ofecneyerne
COBEPIEHHOTO cMeceoOpasoBadis BeTpeuaeT Goslbliie 3aTPYAHEHHKA, TaK KaK
Jist HOPMAJEBHOTO PasBHTHA TONVIHBHAIX (aKeNOB B KaMepe Mafic Mecta H,
KpOMe TOTO, AR CO3RaHHA TPeOYEMOTO JaBjerHs paclulINBaHHA He0GXOANMO,
qro0K AHAMETP CONMIOBHX OTBPCTHH Obi1 MHHAMANBHEIM {d, = 0,15+0,20 Mumj).

ITepexon ua pasfenesnble KC (npefixamepsl HIH BHXPEBHE) JaeT BO3MOK-
HOCTE OCYIIECTBJSATh XOpoulee cMeceobpasoBaHHe NPH OTHOCHTEABHO HH3KHUX
HaBJeHUAX pacnblanBanus (p, = 90+ 120 xre/cm?) u oflHoABIPUATEIX IHTHG)-
TOBEIX PAcTBLIUTEAAX.

OGuwee npoctpancTpe cxatua BuxpeBex KC {puc. 20.14) meautcsa Ha xse
YACTH: OCHOBHYIO, DACIOJOMKEHHY!O B. HALNOPIUHEBOM [POCTPAHCTBE, H JO-
HOJHHTSIBHYI0 — BUXPEBYIO, COERH-
HEHHBIe MeXIY <Clofi OJIHHM MJH He- T
CKOJILKHMH KaHalaMH OTHOCHTEJNBHO
GoABLIOTO cedeHHA. BUXpeBLle Kamephl
BEITIONIHAWT IapooGpasHuIMK, cbepon-
JaTLHBIME HEHIHHApHIecKEME. O61eM
EaMepel comepiRHT oT 50 go 80G%
BCeTOo o0BeMa 3apsia Boslyxa. Coe- .
JUHHTEIbHEE KaHaJhl HalpaBaAKTCH
TAHTEHLIHAJAbHO K IIApoBOH Kamepe H
TOX HEKOTOPHIM YTJIOM K KHMILY TOpLI-
. TonauBo BHPLICKUBAeTCA HeMNo-
CPeACTBEHHO B BHXDEBYIO Kamepy, NpH-
ueM RalpaBfeHHe CTpPYH  TON/HBa
LOMMEC COBMANlaTh € HaNpaBJICHHEM
IBMIKEHHSl BO3AYXa.

3a BpemMs Iponecca CKATHE BO3AYX
3 URJIREZDA NePeTeKAeT yepes Kanal
B BHXPEBYI0 KaMepy H co3jaeT B Heil
HHTEHCHBHO® BUXpeBOe (BpallaTenb- .
HOE) ABHIKeHUE, cngcoﬁcmyiomee gpcr- e 2014 .?;J;pelaf;ie.;{aﬂ?a eropatua
POMY Tie€peMelldBaHHIO TOMJIMBA C BO3-
ayxom. [asienye B Kamepe mpH CTODAHUH BO3pacTaeT H 3a cueT 0GpasoBab-
werocd nepenana JaBjeHHH NPOAYKTH HEHNOJHOrO CropaiHs BMECTE ¢ BOs-
IyXOM 4 HecropeBlifefl YacThio TONJHEBA YCTPEMAANOTCA B UHIHAP.

BaxHBIM 3/1€MEHTOM HEKOTOPBIX BHXDEBBIX Kamep ABIASICA HEOXJaX-

- JaeMas BCTABKa H3 JKAPOCTOHKOH CTaJH, MIPalilas poJs TEIJOBOTC &KKY-

MYISTOPA, BOCTPHHAMAIEIETO TENAQTY NPH CTOPAHUE H OTHAIOLIETO €€ B Ipo-
uecce cxarusi. baarciapa Harpery BCTaBKH NOBHIUaeTCH TEMOepaTypa KOHLE
CKATHA H COKpaUlZeTcs MepHOA SafepPiKKH, UTo ofecrmedupaeT CTalHJIBEOCTE
palouero npouecca NpH NEpPeMEHHBX TacToTe BPAIWIEHHA M Harpyske.

Xopomee cmeceobpazoBaHne B BUXPERBIX Kamepax JaeT BO3MOKHOCTE
culsiTE o 10 |,4—1,3 1 TOBRICHTL cpefHee p, Zo 6—7 Kre/cM® (npH GeanpiM-
HOM BLINYCKE); NpH 3TOM OOECTeuMBAaIOTCH HEBHICOKHe zHadenun p, (65—
80 kr¢/em?®) U msirkas pafora ABUTATENIS.

ek THBHLI YACABHBI PacXOf TOMJIMBA BHUXPEKAMEDHBIX ABuraTened
cocraBaser okono 185—200 r/(n. ¢+4) (B 32aBHCHMOCTH OT UMJIHEAPOBON MO~
HOCTH), TIOBBIMIEHHBIH PacXoi TOIHBA IO CPABHEHHIO ¢ AM3EJSIMM Hehocpel-
CTBEHHOTIO BIpHICKA 00BACHRETCA RONMOJHHTEIbHBIMH NMOTEPSAMU B BHXPEBOH
Kamepe (H3-32 GOJBUIOH OTHOCHTENBHOH MOBEPXHOCTH OXJAAXAEHNA) U rull-
PABAMUECKHMH NOTEPAMH Ha [EpeTeKaHHe rascB H3 BHXDeBOH Kamepw H
cOpatHe.

Aas pHTeHCHOHKAUUM TOCAEAHEre NEpPHOJA CFOPAHHA IHHINA MOPIIHS
cHAfXKAWT CNelHaAbHEIMH BHITOUKAMH, CNOCOOCTBYIONIHMH oOpasoBaHMic KO-
NOMHUTeNbHEIX BHXPEBHIX JBHKCHHH B OCHOBHOH KaMepe AH3eNd,
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O6 HHTeHCHBHOCTH BHXPEOODA3OBaHHA CYAAT MO 3HAUCHUIO SUXDEE0Z0
omuowierus Q ‘= 6, J O, ,, PABHOTO HACTHOMY OT INEACHHS O, , HA O 4
OnbITHHE NAaRHBIE NOKA3HBAIOT, UTO ONTHMAJBHEE 3Hauehus {& Jexar B npe-
Zenax ot 30 go 40.

BuxpekamepHpie [JH3eIH HPHMEHSAIOT B TIJIABHBIX H BCIOMOTATeNbHBIX
CYAOBHIX HBUTaTedsX Heboibwiofi MownocetH (ot 6 mo 100 1. c. B arperare
‘npur 1500 o6/muH).

Puc. 20.15, Tlpenxamepnl pasiyuBoil KOHCTDYKOEH.
a — THANHuYRas npenkaMmepa M, T. U,
] — npeRKaxMepa; 2 — PetOEMIETEAB; § — COETHHATELHOS OTEEDCTHE,
6 — HoBag mnpefxkaMepa Qupmbl M. A, N,
! — npelxamepa; ? - PACTBIBHTENL, & — HOCOR HaWad.
¢ W ¢ — IUTATHAA H HOBa# npeakamepsi dupmur 5. E. M. T.
I — upegramepa; 2 — PacOeEAHTEIb; § — COMAOROR OTESDOTHE; 4 — COMAOBGR Havad; § — BCTABKA.

[TpeakamepHbie AH3E]E . TaK e, Kak ¥ BHXDEKaMepHBble, HMEIOT pasie-
aennyo KC, cocToawyio us npeakamepst / (puc. 20.15, a) 8 kpuinge (V,/ V.~
a2 0,10+ 0,20), coofulalomeiicas ¢ OCHOBHOH KamMepolt (HaanopIliHEBOe Ipo-
CTPEHCTRO} COEAMHUTEAbHBIMH OTBepcTHaMu 3. KoHurypamuu npepkamep
BeCLMa Pa3HOOGPA3HE; B OCHOBHOM npeoGianamoT mapoo(pasHiie H OBAJLHEE
KaMephl., _

PaGoun npoiecc B IpeiKaMepe HpOTeKaeT caeZyompen cbpaaon. B neprox
CIKaTH# JAaBJeHHe B OCHOBHOH Kamepe HapacTaeT OblcTpee, ueM B NpefKaMepe,
¥3-33 CONPOTURJCHUA B COCAUHUTEJBHLIX KaHadaX; BHpaBHHBaHNE KABMeHus
MEKAY KamepaMy MpoHCXORHT oKomo B. M. T, [lepenag AaBieHuit MexAy LH-
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JAWHAPOM H npefraMepodl (oT 3 Ao 8 Krc/cm?) BLISHIBAT TlepeTEKAHUE BO3LYXA
B NpeAkKaMepy U HHTEHCHBHYO TYpOyaHuaauHio 3apaja. TOIMIHBO, BOPBLICKH-
BagMCe B pachbliuTesap 2 npeikaMepnl (nol XabaeHueM 80—150 xre/cm?),
H3-3a HeJIOCTAaTKa KHCJIOPOJa B KaMepe CropaeT TOJMbKO YACTHUHO; OCTanbHOE
TONJHBO BMeCTe ¢ NPCAYKTaM# HeNOJHOI'O CrOpaBHsA MOCTYNAeT B OCHOBHVIO
Kamepy uepes COeZRHHTeJbHBIE OTBepcTusi. Dnarogaps MOBHIUEHHOMY mnepe-
nagy RapjeHufi U GOJBWON CKOPOCTH KCTedMeHHS TOPIOYas CMech HHTEHCHBHO
nepeMeluHBAETCH C OCHOBHOR Maccol 3apsija K cropaer. _

Jna cHHMEHWS THAPABIUYEeCKHX M TENNOBHIX NOTEpb NPH NEepeTeKaHHH,
a Takxe Godee 3PPEKTHBHOTO HCNONAL30OBAHHA HAXNMOPUIHEBOTC MPOCTPAHCTRA
3HAURTENBHO YBEJHUYHBAIOT OTHOCHTENBHYH) BEJAHUHHY HpPOXOAHBEIX CeyeHyil
COCIHMHUTENLHEIX KaHAJOB U CHAGKAIOT AHMUlE NOPIUHA CHEHMHANLHBIME Bhi-
eMKaMH. :

Hcenonb3opanie KOMNAKTHBIX HEOXJaMA2eMhIX BCTaBOK, TeMIEparypa
KOTOphix Zocrdraer 750° C, mo3BodseT CEKHrarh TAMNEIBE COPTa TONIHEA.

[IpenkamepHoe cMeceofpasoBaHye HALIO MpPUMEHEHHE HE TOABKO B BCHO-
MOTATe/ILHBIX AH3eNAX MajacH MOUHOCTH, HO U B FWaBHEIX CYJOBHIX AH3eAsX
cpepnedl 0 Goabimoll MomHocTH (o 4500 4. ¢. B arperarte).

Horas upezkamepa dupMer M. A. N. {puc. 20.15, 6) xapakTepH3yercs
CNeAYIOUIMMH OCODEHHOCTAMHE: BO3AYX, TOCTYNalinu# uepes Xocod Kauan 3
pacTbINTeNsA B Npefixamepy I, BHI3BIBACT CHJALHOE 3aBHAPEHHE 3apAJla; CTPYA
TONJHBA H3 QOPCYHKH Hampasagercs Nof yrjioM 15° nenocpeAcTeHHC HA
OCOBHEIH YCTYT ¥ BBIXOAA KOGCOTO KaHaNA; o0neM npeixaMepr chHEkeH Jo 20%
obmero obrema KC. B peayaprate yzanoch MOBHICHTE HAIPY20UHYIO CHOCOG-
HOCThL npefkaMeps Ha 20% W CHH3WTB YASHBHEIl pacxXof TorAHBa oT 3 JO
6 rf{a. c-a}. .

B Hosoit npeaxamepe ¢upmul S. E. M. T. BMecTo 06bIYHOI0 pacnsiiurens 2
TIpHMeHeH OTKPHITHIY CONJIOBOH KaHask 4, mepeKpsiBaeMbldl B KOHIE npouecca
ckaria (mpuMepHo 17° 50 B. M. 7.) 0COGHIM KOHHYECKHM BEICTYIIOM Ha [IOPUIHE;
Gnarogaps 9TOMY NpH XOAe INOPIUHS H3MEHAETCH NPOXONHOS CevMenue KoAblle-
BOTO OTBepCTHs comaa. [IpegkaMepa c nmepeMeHHOH reomerpuefl obecneynBaer
MOBbIICHHE CKOPOCTH MOCTYNJIGHHA BO3KYXa B NpelkaMepy B NEpHOX cropa-
BHA {50 300 m/c), cumxkenue p, no 110 Krc/cm® B yMenbluenne g, co 169 no
161-1{(n. c-u).

Hulke npHBeleHb 3HAYCHHS OCHOBHHX NapameTpor npeaxamepanx BOIL

z El

Tull IpedKadepHoTo Z 2 = E 0
& Tpeg- = = = 1= 5 z .
KaMepa '3 o o o R = b4 e

{$MpMa- HITOTOBHTRTL) N " - @, = e e W
S [ ) z R & (] a2 R o

MDQO 538 (M.T.UL) iffrarwan | 1900 | 18,56 | 20 225 12,7 [ 19,8 | 105 |162—

VV 16/18TL (M.A.N.} | Hosasz 18300 1 16 18 (o 1 10,8 [ 15471 110 160
PA4-185 (S.E.M.T) Hiratmaa | 1500 | 18,5 21 150 1 10,5 | 16 15 169
Onuitaas | 16500 { 18,5 21 166 | 10,6 ] 16 1o 161

K nocromncream npegkamepuuix BOJE (o cpaBHeHHIO € IH3€JIIMH HEMO-
CPEICTBEHHOTG BIOPHICKA) OTHOCATCA:

— CHHIKeHHe p, npuMepHo Ha 30% npu BeCOKOM dopcupoBanku (p, =~
==z 20 ®rc/cMm?), DO3BOAAWUIEE YMEHBIIHTL VISNBHYKY Maccy ABHTaresdef;

— TIOBLINIEHHE HAAZYBA [PH MEHBIUHNX 3HAYEHHSX p, (HAnpHMmep, p, =
= 2b xre/em® npy p, <= 130 xre/em?);
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"oﬁecneqenne NPH YKa3aHHLIX BHIE fapaMeTpax HallyBa H CTeNEHM
GEICTPOXORHOCTH (£, =~ [0+ 12 M/C), BbICOKOH SKOHOMHUYHOCTH paﬁoqero
HHKAZ TpU g, ~ 160 T/(1. c-4) u uExe;

-~ TOJIy4eHHe SHAYMTeNbHOH arperathofl MommoctH (o 4500 . a. c.),
HaupHmep B ausensx dupmel M. T. U, nipu D = 18,5 om, n = 1900 o6/MuH,
I =20, p, = 19,8 kre/cm?® " yaenbsoll Macce 2 xr/s. o C.

20.5, OCHOBLl @ H3IHKO-XHMHYECKHX NPOLECCOB
BOCIJIAMEHEHHR H CrOPAHUA TONJIHBA

Ilpexne ueM mepefTH K pacCMOTPEHHIG NPOLECCa CTOPaHHs B HH-
AHHAPE AH3eAs1, OCTaHOBHMCS BKDATIE HA €r0 OCHOBHBIX (PM3HKO-XHMHUECKHX
rapaMeTpax.

Kax wusBecTHO, cropanHe mnpeactapaser coGofi mponecc npeopasoBaHusm
XUMHYECKO} SHEPRMM TOINIMBA B TEIVIOBYK, NMPOMCXONANHI. B pe3ynbTaTe
peaknuli OKVCJEeHWA TOTIMBA.

IIpn cMeceo0pazoBaByy B ABUTATENAX TIPOUCXOAUT oﬁpasosaﬂﬁe OZHOPOA-
HBIX 4 HEOZHOPORHLIX CMeced TONMHBA C BO3ILYXOM. :

Tlon odropodwod, NIAH 20MOceR#OE, CMECHI) TIOZPASYMEBAIOT TAKYIO, ¥ KO-
TOPOHl TONJKBO DPACHPEAESIEHC B BO3AYXe HACTOJABKO PABHOMEPHO, UTO BOJMZiH
KaxAaol MOJEKYAR TONAUBA HaXOAHTCA ONHHAKOBOE KOJHUECTBO MOJEKY.J
KHCJOPORA; TOTOOHY CMECh MOMKHO NOJYYHTB B TOM CJIydae, eCjiIH KOMIG-
HEeHTHl HaXONATCH B OLUHAKOBOM AarperatHoM COCTOAHWH.
© Cumecs, OMZKYIO K OBHOPOAROI, MOAYYAOT B JIBUMATEN e ¢ BHEIIHUM CMece-
o6pascBaHieM (KapOlOpaTOPHEIX), B KOTOPHIX OCYIHECTBAfETCH NDeIBapH-
TesbHOe HCNapeEue TONJIMBAE.

B musensix cMellHBaHHe TONJHBA € BO3LYXOM NPOHCXOAUT 33 CHET PACIHL-
JUBAHHA TonauBa B ofbeMe KC, B pesysibTaTe KOTOPOTO MOJYYAeTCs HEOLHO-
pojHas (O arperaTEOMY COCTOfIHHIO), MU IeTeporeHHas, ABYX(a3Had CMech,
nepeMeHHas mo cocraBy U obpemy KC.

Bonpocw, xacaloliMecs CKODOCTH [IPOTEKAaHHS XHMHUECKOH peaxtlH,
a TaKKe 32BHCHMOCTH 3TOH CKODOCTH OT DasnK4YHHX $AaKTOPOB paceMaTpH-
BAWOTCSI B XHMHUECKOH KHHeTHKe.

Moa ckopocmeio xumuueckod pearyuy TOHAMAIOT CKOPOCTb HU3MEHEHHA
KOHHEHTPAILNK pearHpyiiluX BeliecTB. XHMMUSCKHE peakunu Kiaccuduuu-
PYIOT IO NPH3HAKAM MONEKYJAAPHOCTH M MOPsAKa peakiii.

Mozexyasprocms peaxkyiiy ONpPee sieTCA YHCAOM MOJAeKY T, CAHOBPEMEHHEM
B3aHMOReCTBHEM KOTOPHX OCYIIECTBAAITCS KHMUUYECKHE I[pPeBpAlleHHa: Mo-
HOMOJIEKY 14 PHEIE; OHMOJEKYJ/IAPHBE; TPHMOIeKYAsApHEE. Yalle Beero npe-
HCXOASAT ABOHHBIE COVAAPEHHA MOIEKY.1. 3a MEPY CKOPOCTH PEaKIMH MOMKHC
NPHHATD M3MEHEHHS KOHLEHTPaUHH .IOG0T0 #3 HCXOXHBIX BEILECTB (HIH
NPOAYKTOB peakunH). Ecau Mepofl cKOPOCTH peaKUHH aABIAETCA yMeHbUIeHHE
KOHUEHTPALHY K2KOro- -H00 H3 HCXOJAHBIX BEINECTB, TO CKOPOCTh peaknuyu w,
KMOb/(M%-C), B paCCMEITpHBaEMbIH MOMEHT BpeMeHuU

= —dc/dr,

rie ¢— KCHLEHTpalHsa BeMmecTBa, WJIH YHCIC MOJeKYA B eAuHHIe ofBpeMa
(1 M%); sHAK MUHYC O3HAYAeT, YTO KOHUEHTPAlHA BEINECTBa ¢ YOLIBAET.

Tlpu uccaenoBanyd NpPONecca CTOPanMa MEPOH CKOPOCTH peakUiH ofhuKC
CUHTAKT CKOPOCTh paCXCACBAHHA TOMIHBE, NPHHHMAA &¢ IIpOl'IO]:I]_lHOI:la.}'[bdGII
CKOPOCTH TeNnAOBBLIEJCHHSA.

_ C pocTOM KOHUEHTPAUHH PEATNPYIIIHX BENECTE YBEJHYHBACTCH KOJH-
YeCTBO B3AHMHEIX COYJApPEHHI MOJNEKYJ; NPHMEHUTEIbHO K OHMOJCKYAAPHOR
PEAKIHH (KOTZa pearupymT MOJRKYJB ABYX BeIISCTE)

w = —kcLo,, (20.6}
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1€ k — KOHCTAHTa CKOPOCTH- RaHHOH peaxkuuH, 3aBHCAINAA OT TeM-
epaTypal; '
¢, ¥ Co, — MIHOBEHHBIE 3HAYEHNS KOHIEHTPALHH TOINIHBA ¥ KHCJOPOZA
B CMecH.

CKOpOCTb peakniH ¢ yBeJIHUeHHeM TeMNepaTyphl MOBHIIAETCH, 4TO 00BsC-
€TCA POCTOM KOHCTAHTHE &; Ha KOHLEHTPALHIO peampytomux BELLECTE TEM-
epaTypa K€ BJIHSAET.

APPEHHH}’C H3 COORITHHIX JAAHHEBIX HaIUCJ, 4YTO JJ.JTH KOHCTAHTREE CKOpOCTH
ecaKklUHH CHp&BE,I[.'[HBO YpaBHEHUE

[
k=ke °, 20.7)

‘e ko — TNPeAIKCHOOHEHIHANBHBIA MHOMHTENB;
- E — sHeprus AaxTHRaUUH, KKaJ4/MOJb;.
R — yHHBepcasbHas rasosas MOCTOAHHAA, KKaj/(KT.MO/Ib).

L g ) £
k=k il
. _T' I
Yy
0 T,k g Xod peasgun T
Puc. 20.16. 348UCHMOCTL KOHCTAHTEH Puc. 20.17. Duepras axrhpa-
CKOPGCTH peaxliiit OT TeMueparypel., UEH B 33BHCEMOCTH OT XOA3
- PEAKIIHN.

I'paguueckoe nsobpa:kedne ypabuaenusa {20.7) nogasapgo ma puc. 20.16,
Peskoe BoO3pacTaHHe k& Npu  ysenaunvennHd 7T palmofaeTcd nPUMEpHO A0
10 000 K, sarem pocr & 3aMeANAerTcd ¥ KOHCTAHTA aCHMOTOTHUSCKH upHSJH-
KaeTea ¥ upaMolt R = R,.
®usnuecknii Cubica sHeprun axtusauud E em. ypasnenne {20.7)] saxmo-
yaercda B caegyiomen. [Tpeanonaraetes, uro, HeCMOTPS Ha BECHM2 SHAUHTE I b-
HOe YRCJAO CTOJAKHOBEHHH MOAEKYJ raza, K XHMHEYSCKOMY B3aHMOAESHCTBHIO
NPHBOAHT JHIOL HeGOAblIAA YacTk CTOJNKHOBEHHH. DDPEKTHEEBIMH OKashi-
BAIOTCA JHIIb T¢ CTOAKHOBEHAS MEKAY MOJSKYIaMH, KOTOpHE B 3TOT MOMEHT
061aAa10T TIOBLHIUEHHOR BHYTPEHHEH SHEPTHEH MO CPABHEHMIO CO CPEBHHM
3HAYEHMEM 3TOH BEJAHYHHLL NpH Jarpol TeMnepatype. Takue wmoJexymbl
TR CHRRATL GROTUANGIGL, 2 TR WANDRRISNEST Walamnan. Teaegmes wan,
ee CpellHUM 3HadyeHHeM (NpH AaHHON TEeMIEpPaType), KOTOpP:hilk aKTHBHBHDVET
MOTRKY A, RATHBAOT aﬂzpeuea avmueauuy E. W2 pue. 2047 supue, wto
TROTRRATAL 'a\k'xmeg\\k\metx\tm QRAVUUK COTHOBOEAILTICH TRPCROLM CARCTEML
Ha Boznee unarh yposenk (¢ 1-To Ba Yi-B), npRn TOM TeRNoOBOY BPHeRT prar-
uuu Q paBed pasnocti ypoBHeft [ m [I/. HawnmerwmHfi sanac saeprun E,,
HeOOXORHMBIA JJA OCYMECTBNCHHS XHMHYECKOIO B3aHMONEHCTBHA, ORpele-
~asiercs ypopuem . CriefosatebHe, I8 NepeXola CHCTEMBl B APYTHE cOCTos-
HHSl OHA JOKEZ NPECNOJETh SHEPTETHYCCKHUH Gapsep, HSMepaeMsli BeSHIU-
HOfi 2HEPIUH aKTHBAUHU £y,
Cuncrenne yraesonopozos. B PA3BHTHH COBPEMEHHOH UenHOR TeopuH
OKHCJAEHHS YIAEBOAOPOJOB CYLIECTBCHEYID POJb  CRITPATH THAPGKCHJISA-
UHOHHAA H OCOUSHHC NEPeKHCHAd TeOPHST OKHCJICHUA.
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CoraacHo nepekuchoii teopun A. H. DBaxa okucaenne YT/€BOAGPOROB
MPOHCXOMUT Uepes OPOMEKYTOUHOS 00pasoBayue IepeKHCeH, PeaCTABATIOIEHN X
co00f HeYCTOHUBBEIC IEPBHYHBIC NPOAYKTH OKHcNenHs. Llenyas TeopHa okHc-
JEHHS NPHIHCHBAST DEWTAIOIYI) POIh B OCYINSCTBAGHUM I1pOILEcea CBOﬁOlIHbIM
palHMKanaM H aToMaM.

OKucileHHe YIJIeBOAOPOAOB XapPakTepHO, KakK H3BeCTHO, HaJHYyHeM
NepHOAA 3AJEPIKKH CAMOBOCIVIAMEHEHHA T; U BO3SHHKHOBEHHEM X0A00H020
nAGMEHH TIPH HH3KOTEMIICDATYPHOM OKHCICHHH NapoB TONAHBA, XOJIOAHOE
JiaMsa [OPH OKHCMEHHH HebTEeNPOAYKTOB HOSBAACTCR MPH TeMnepaType OKOJG
250—300° C.

Yc'raﬁomeno, 9T0 XOJOAROS  IWIAMA BO3HHKae? TDPH HAKONJEHHHA B
pearupyomeii CMECH ONPENeNeHHOft KpPHTHYECKOH KOHHEHTp&I_IHH nepe-
Kuceft.

Ilpouece oKMcNeHHs B XOM0AHOM NJaMeHH OKAHYMBAaeTCd Ha CTajud
00pasoBayHsg HPOAYKTOB HETOJNHOrO OKHCHEHMA: aJbIerHos, NepexcHios,
KHCJAOT H CHUPTOB H Zp.
a) & ' H. H. Cemenor u ere corpya-
- HHKY BIEpBble TNPHUMEHHJIH Lefn-
Hple TIPEECTABACHHA K aHAAM3Y
ABJACHH BOCNAAMEHEHHHA H Cro-
pagHs. PaspaborakHas UMK U € [I-
Hafd TeopHHA TNPpoOLEcC-
ca CFOpaHHA ABHIACH
HOBBIM STANOM B Da3BHTHH KH-
HETHKH XHMHYECKMX DEaKLHMi.
B ocuose uensoil TeopuA Je-
Puc. 20.18. Cxema o0pasoBaHMALICHBEX peakuuRi, HHT AaHAJH3 CJOKHBOTO Meuxa-
HH3M2 PEaKIHH, BRJAKYANIMEH B
KauyecTBe JMEMEHTAPHBIX IIPOMEXKVTOUHHIX CTafdll peaknnH ofpasobanne
NPOMEXYTOUHBIX TPOAYKTOB, KOTOpble OCYILECTBIRIOT NEPEXOX pearHpyio-
el CHCTéMB! OT HCXCJHOTO COCTOAHMA K KOHEMHBIM [PCAYKTaM TNpe-
Bpamenns. B Kauecrse TPOMEXYTOSHBIX NPOAYKTOB MOTYT 0GpPasOBHI-
BaTbCA KaK YCTOHUNBEIE XHMHYECKHNE COCANHEHHA, TaK H HEYCTORYHEBLE
GCKOMKH MoieKya: atoMel H u O u ceofozuble panuxaisl. YBTepecHo oTme-
THTE, YTO MHOTHE Ta30BHE PEAKUHM SHASHTENBHO Jlerye TPOTEKalT uepes
PAA HpPOMEXKYTOUHHX DEAKNMH ¢ o0pazoBaHHeM NPOMENKYTOUHLIX NPOAYKTOB.
Taxum ofpasom, peaklyH, NPOTEKas OKOJBHBIMH HYTAMH, MUHYIOT BHICOKMIl
sHepreTHYeckuli Gapbep, XapakTepHHI [LA4 peakuHi ¢ HCXOJHLIMH  IIPO-
IYKTaMH. '

OcofeHHO aKTHBHBE! NPOMEXYTOUHBIE [NPOLVKTH, HA3HBAaCMbIE QKMUGHbIMU
uenmpanit peaxyuu, IIpH B3aUMOJeHCTBHYE AKTHBHBIX LEHTPOB ¢ HCXORHEIMH
BeIECTBAMY HAPAAY ¢ 00pa20BAHHEM KOHEYHHIX NPOAYXTOB 06pasyIOTCa HOBLe
aKTHBHBIE [POMEZKYTOUHbC NPOIYKTH (BMECTO H3pACAOAOBAHHELX), UTO ofec-
NeuyHBaeT HENPepHBHYI Lelb NpeBpallierufl, 7. e, AajpHeHlIee IpoTeKauue
peaKuyH.

PeaxunH ¢ nogo6HbIM MeXaHH3MOM HasmlBaloT yensosmy. [lpouece obpa-
30BAHKS AKTHBHHIX LEHTPOB HOCHT H&3BaHKEe 3 aDOKIAEHHS Hemed.
Ilponecc rufenn aKTHBHLIX LEHTPOB NPH MX CTOJNKHOBEHHH CO CTeHKaMH,
APYF ¢ APYrOM HJH C T230BLIMH MOJERKYJaMH WHEPTHEIX BEINECTB NPHHATO
CYMTATE npoyeccom obpeisa yered.

Cxema clpazoBanus UeNMHHX peakiui MOKa3aHa Ha pHC. 20,18, Peaxnny,
¥ KOTODHIX OJAHH AKTHBHBIH HEHTp, PearHpyd C HCXONHBEIMH BellieCTBAMH,
o0pasyer KOHeYHHe NPOAYKTH! M OJHH HOBHH AKTHBHBIH LEHTpP, HAa3KBAOT
PeaKNHAMH ¢ HepasBeTBJeHHHIMH Uenamu (puc. 20.18, a), a peakiuHH, y Ko-
TOPEIX OAMH HEHTP, BCTYNAasfg B PeakUHIo, 06pasyeT ABa HAH 00Jiee aKTHBHBIX
UEHTPOB, — peaxyuamu ¢ passemenesnvimu yensmu (puc. 20.18, 6).
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Iponeccnl camopocniaMeHeHns; NePHON, 3ajlepXKKH BOcNJameHenu#si. Peak-
UHH OKHCJAEHHS YTJIeBOAOPOAOB, ITPOUCXOAAIINE 3a BpeMs, HeNOCPeICTBEBHO
NPeRECTBYIOLIEE CAMOBOCTIJIAMEHEHHIO, HABHBAIOT NOAIOTOBHTEILERIMY MM
npednaamenroimy. ITH Peakuuy HPeACTABAMIOT cOfO Mpouece OTHOCHTRNBHO
MeHJIEHHOTO CrOpaHus §e3 BHAMMOrO NOABJICHUA IJIAMEHH HJIH TOBEIIEHHA
JaBAeHUA, CONPOBOKAAMANCA BRIZeIcHHAEM TEIIOTH; TPHYEM YacTh TEILAOTH
Harpepaer pafiogylo cMech, a ApYrasd 4acTb OTBOJHTCA B CTEHKH.

Harper cMeci yCKOpAeT NPOTEKaHHEe peakuui, 61arofiaps YeMy KOJHue-
CTBO BBIAEJAACMOH TeNJOTH YBEAHUYHBAETCH, & 3T0 NPHBOAHT K JaldbHefineMy
YCKOPEHHIO peakuul OKHCJerus. TakuMm ofpasoM, NPOHCXOAHT IPOrpeccHB-
HOE CAMODPA3OTPEBAaHHE CMEeCH M CaMoyCKOopenHe peakuud. IpH onpeneneHHBIX
YCAOBHAX KOAHYECTBO BhigenAloleficd TONJOTHL CTAHOBHTCA pPAaBHBIM KOJH-
YecTBY OTBOLMMOH TeIVIOTHL, T. €. HACTYNaeT TENJIOBOe DPAaBHOBECHE, COOTBET-
CTBYIWIISE KPHTHUECKCH TeMneparype, HasbiBaeMoR memnrepamypoll camosoc-
naamenenns emecy T, Tennoboe paBpoBecHe NpPH JajbHelillleM pasorpebe
CMECH JIETKO HapyLIaeTcs BCAENCTEME NOBHILEGHHA AABJEHHA H TeMOepaTyphi,
UTO OPHBOJHT B KOHEUHOM CUSTE€ K CAMOBOCHJIAMEHEHHK) CMeCH.

TloaoGhoe caMOBOCTLIAMEHEHNE TI TOPEHHUE HAsSHIBAIOT mieia0esiM. Tenmosoe
ropeHne HaOawJaeTcAd TpH JOGOA 9K30TEpMHYECKOH peakKlHH, CKOPOCThb
KOTOpOft BOCTATOuHO ORICTPC BO2PACTACT C VOBHIGICHUEM TEMIeDATYDHL.

CaMoBocllIaMeHeHHE W TODEHME, SBJTIOHIMECS pe3y/bTaTOM pPasBHTHA
ARTOKATANUTHIECKUY PeAKULH, HALIBAOT UenHotmu (AU JudpysuonteLmic).

Econ camoyckopenne XUMHUSCKUX PeakilHfl onpefeaseTcs OAHOBPEMEHHO
ofouMu gakTOpamH, TO Takof Mmpouece CamMOBOCHJIAMEHEHUS 1 TOPeHHS IIPH-
HATO CHUTATb UenowHo-meniosotst. B JM3eATX TPYAHO pasIDABVMUTL HEMHOE
CaMOBOCHIAMEHERHE Y TOPEHHEE OT TeMICBCTO; TO-BHANMOMY, ENHEIM PeaKILHAM
OKHCJIEHHA CONYTCTBYIOT TEMJIOBBIE,

Ha base Teopun rtenaosoro eocmaamenenua H. H. Cemenopnm paspafo-
TaHa yenuans meopusn camosocnaamenernus. COrIACHO 3TON TEOPHH MOBLILICHHE
HAyaAbHOH TEMIIePATYDL pearupyromell CMecH IpPHBOBHT K YBEJAHUEHHUIO
o6pasyloWMXCa AKTHBHBIX LeHTPOB uenuofi peakuun. Ilpu snoane cnpepenen-
Holl TemmepaType T, 4HCAC pasBeTBAeHHH uUenell Gojibmie uumcaa OOPLIBOB,
T. €. peaKUHA CTAHOBHTCA aBTOKaTAJHTHYECKOH H B pesyJbTaTe H30TepMEUe-
CKOTO CaMOpasTOHA AOCTHIaeT CKOPOCTH, NPH KOTOPOH HACTYNAeT TEINCBOH
B3PHIB {CAMOBOCIIAMEHEHHE) U cropanue cMech. OTIpaHHYHBAAChH PACCMOTpE-
HHEM TONBbKO HaUalbHBIX (MHCTO LeNHBIX) crapufl peakuuu, H. H. Cemenos
NOJY4uJl ypaBHEHUe

-~ £
vpre T = const, (20.8)

H3 KOTOPOro BHAHO, YTO C NOBHINEHHEM JaBJEHUA p W TeMnepatypn T T,
COKpalaercs.

OGo3HAUWB B YpABHEHUHU (20 8) noc*rommylo* (npaByl0) uvactb wepes c,
a E/R uepes y (TaK HasbiBaeMblll TeMIepaTypHbLI KoppUUHEHT), NOMYIEM
BhipaKeHue NJA NepHOZA 33afepIKKA BOCHJAAMEHEHHs (NepHoja HHAYKUHH):

7 o ;; evT 1073 ¢, (20.9)

Ifie ¢, & H Yy — HOCTOAHHBIE KOMBGHIHCHTE,
p -— NaBJieHHe BO3ZyXa, Kre/em?;
T — remnepatypa Boszyxa, K. :
Lenoyno-Tennosasn Teopus camosocmaamerennsds. H. H. CemenoBniM
OLII0 YCTAHOBJIEHO, UTO AJAA CIYYasd 3aJepiKKH BOCMJaMEHeHH XapaKTepHO
HEMOUHO-TENJIOBOE CAMOBGCIIIAMEHEHHE. .
Coraacro Teoprn H. H. Cemenosa cpaBanTesbHO Melslennoe 06pazoBanue
pPaspeTBAeHHON LlenHOH peaku¥H OOBSICHAETCS TEM, UTO pasBeT/IeHHe LENH
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[PONCXOAHT HE U€PE3 AKTHUBHEIE LEHTPH, a B Pe3yJ/ibTaTe PACHala OTHOCUTEILHO
YCTOAYHBOTO NPOMEXYTOUHOTO NpolyKra. O6pasyiomuecs NpH pacmaie cso-
Gonubie pajHKaNibl HAYHHAIOT HOBHE LeNH, 0GECIeUHBasA UX PA3BETBICHHE TeM
MeJlIEHHEE, HYeM YCTOHYMBE® IIPOMEKYTOUEHIH TPOAYKT.

Taxue MelJIeHHO pasBuBawompecs ueny H. H CeMeHOB HasBan eupoxden-
HBLMIL PA3GEMEIeHUAMIL.

B peay/akrate MeANIeHHO HapacTaloLeH -CKOPOCTH LENHONo NPogecea cKo-
poCTh TEMAOBLIAENEHHST MOMET HACTONBKO MPEBRICHTD CKOPOCTh TEIJIOOTAAUH
B CKPYIKEWILYIO CPEAY, UTO CTAHET BOIMOKHEEIM IIPOTPECCHBHEIN CAMOPA3OTPER
CMECH H LaNbHeHIIee YCKOPeHHe PeaKUHH YiKe He OT PasBeTBJEHHS LeNH, a oT
CaMoro NOBHBIEHHA TeMNEDATYPH, T. €. NpousofineT menaosol ssputs (camo-
BocnyaMerenue). Takum o6pasoM, UENMHOE YCKOPEHUE PEAaKLUM ¢ BHPOKNEH-
HHIMH DasBeTBACHHSAMH HIPaeT poAb NpPEJBAPHTENBHOTO IPOLECca, Co3fa-
OILEre HeoGXOAUMbE YCJIOBHS IJS TEIIOBOrO B3phIBA.

LlenoyHo-TeNNOBass TEOPHs OLpefesdeT IBAa BO3MOMHEIX KUHETHUECKHX
BHAA pa3BHTHs o0nemHoBl peaknuu (puc. 20.19). [lpu nmepsoM BUAE peaxuuu

w (kpuBsie 2) CKOpOCTE UENHOH

) PeaKIHH MepexoIHT Uepes MaKcu- .
- ' MYM H HA4HWHAET CHHMKATLCA H3-
aa HspacxopoBaHHs Oojee mo-
i 2 JOBHHH HCXCJHOTC BEIIECTEA; B

STOM Cyyae DearLid He 3aBep-
| maeTcd BocnaaMerenHeM. [IpH
| BTODCM Bufle DEaKLHMH (KpHBas [)

: BO3pACTAafHE CKOPOCTH IEfHoH
i peaxiii COTPOBOKAALTCA TAKHM
YBEAKUCHHEM CKOPOCTH TENACBH-
JeleHHs1, TIPH  KOTOPOM Hapy-

-, T aeTca TeMoBOe DABHOBECHE H
= HAYHHAETCR TPOrPeCcCHBHLIA ca-
Pyc. 20.19, [lsa BOSMOXEMX puma passarns MOPASTOH CKODOCTH DEARILEH, 3a-

ofpenHOR peakuuu. © BEPWIANIMHHCA CaMOBOCIJIAMEHE-

AHeN., ¥ CACBHEM €aMOBOCIIAME-

HEHHA fBJAeTcAd JOCTHAKEHHE HEKOTOPOH KPHTHYECKOR CKOPOCTH peax-

LHU W,,, NPU KOTOPOH CKOPOCTH TeMJOBHASAEHUs OGECHedHBAET BO3HHX-
HOBeHHE TeNZIOBOTO B3DLIBA.

DHSHKO-XHMUYECKHii MeXaHWSW BOCIJAMEHERHS U CTOPAHHS TOMAKBA.
Bonpoc o GH3HKO-XHMHMYECKOH IPHPOAE BOCNIAMEHEHHA B JBHTATENAAX BECbMA
CJHCHKEH H RO HACTOAINETO BPeMEHH TOAHOCTBIO HE DELIeH.

Patortt H. H. Cemenopa u ero mxoas nosboanan A. C. CoKoJHKY npef-
DOKHTh ONUCAHRHIA #hKe GHIHKO-XHMHYECKHH MEXaHH3M BOCHNAMCHCHHSA
TONJUBA B JABHraTelsix.

BozHUKHOBSHHE [IAMEHH B RBHIATele NPOHCXOIUT B Pe3ynbTare OLLHOTO
U3 JIBYX KHHeTHUSCKHX THIOB BOCIJIAMEHEHHS: BHICOKO- HNH HHIKOTEMIEpa-
TYPROTO.

BricoKoTeMIepaTypHOe BOCHJIaMeReHUe MpeAcTaBager cofoli Haubojee
©CTECTBeHHEIH CNGCo0 BOSHHKHOBEHHA ILTAMEHI B Pe3y/IbTaTe MNpPOTPeCcCHBHOIG
CaMOYCKODEHUS 3K30TepMudeckol peaknuu. IIpy BbicOKOH TeMrepartype
CTEZHOBHTCA BOSMOKHEIM 00pasoBaHHe cBOOOAHHIX DAAMKA/IOB, ABAAKOMKIIA
TeMH! HaUYaJbHBIMHM AKTHBHEIMH LEHTpAMH, OT KOTODHIX HOJYYAET DasBuTHE
HenHasa peaxius, ycKopawilasces no saxoy {(puc. 20.20)

W= WQ6¢T,

E
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Ilo mMepe YCKOpEHHS LENHOH peakiuil BO3DACTAeT U CKOPOCTh TEMJOBbI-
JesieHus.

Takum ofpaszom, BEICOKOTEMIEPATY PHO® BOCIIAMEHEHHE MOIKHO oxapax-
TEPH30BATb KAK HENPEPLIBHBIH MepeXof] CAMOYCKOPEH S Peaklliu, 05YCAoRaH-
BaeMBIl B Hayale PasBHTHEM LEMHOLO Mpolecca, B CAMOYCKOPEHMe DeaKIMH,
BEIZBAHHGE B OCHOBHOM NPOrPECCHPYIOWMM pasorpesom cmect.CaeNosaTesbHo,
NpeAnAaMeHHEI TPOLECC BHICOKOTEMIECPATYPHOTO BOCHAAMEHEHHS ABJAAETCA
OAHOCTAEHAHBIM.

Hﬁsxoremnepa?ypﬂoe CaMCOBOCIIJIaMEHeH e Tipefcrasiser cofof npouecc,
COCTOAMMA M3 pAlda IOCICAOBATEAbHO MNPOTEKAIONIHX CTafufl HaKoI-
JMeHHA TepeKHceli H B3PHIBHOTO HX pacnafa ¢ o0pascBaHHeM XOJGAHOIO
TJIAMEHH M TeNJ0BOTO BapuiBa (puc, 20.21).

[pu xoacaHo-IIaMEHHO CTAAHK
B TCUCHHE NEPHONA 32IEPKKI BOC-  py
MJI&GMEHEHHA T, IOBBILICHHE JaBje-
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Puc. 20.20. Xapaxrep H3MeHeHHS Puc. 20.21. XapakTepHCTHKd HH3KOTeMIe-
CHOPOCTH [RaKUHH, PATYPHOD CAMOBOCMIAMEHSHHA TOILIMER.

HHfl TAas30B B UWAHHADPE OTCYTCTBYET BCJEICTBHE HE3HAMKTENBHOTO POCTa
Temneparypel. Ilocae Teppoil cral¥H o0pasyloTcsi B OCHOBHOM aibJer¥ibl,
CO ¥ upoaykTel pacnaja nepexucedt. CyLIeCTBEHHON YacIbio BTOPOH CTALHH
ABJIAETCA, NO-BHAHMOMY, OKHCISHHE VKCYCHOTO ajpjlefuia ¥ HaKOTJIeHHe
HOBOTO THIa NEepeKHcedl, saBepLIAOIeecs HX pacnagoM [pH JOCTHIKEHHH
KDHTHUECKOfl KOHUEHTpaluui. HakoHenm, Tperkeit craguefl Ty, HJIH Tak
HASHIBaEMbIM BTOPHYHLEM XOJOAHBIM ILTAMEHEM, 3aBepUIANTCHS NpeAria-
MEHHBIE OpOIeccHl M HAacTYIAeT TeIVIOBOH B3pBIB, CONPOBOMKAAEMEIH [OJ-
HbIM BHIASJEHHEM 3HEPFHH. N OBICTPBIM €& pPaclpoCTPAHeHHeM no o0BeMy
UHAHHAPA.

[Tpy noBuillleHHH NABJEHHA UEePBasg M TPeTbd CTallKK Npoilecca PesKo
COKPAMIAKTSA, ORHAKO U B 5TOM Cilly¥ae MPUpOja HaYaNbHBEIX crajdil mpen-
NJaMEHHOTO NPOIECca OCTAETCS HEH3MEHHOH.

HﬂsxommnepaT}'pHGe MHOTOCTARMIIHOE CAMOBOCHJIAMEHEHNe OXBaTHBAET
HEKOTOpHIH 00bEM 3apAla, CO3LABASA OAMH HJY HECKOABKO 04Yarob IJaMeHu
(npu oOpeMHOM cMeceoBpasosanny). CEOPOCTR pacnpocTpaHedus thpoHToB
nAaMenHd coctasager or 10 mo 25 wm/c.
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Faasa 21

NOBLIEHUE YJAEJIBHOW MOLLHOCTH
CYJAOBLIX ABHTATEJIEHN

21.1. OCHOBHBLIE NOJNOKEHKA

: Arperarayio sheKTHBEYI0 MOWHOCTh CYAOBHX ABuratenelt N,
MOMHO TICBRICHTE 32 CHET LDPOBCACHHA KOHCTPYKTHBHBIX hiEle:[p}iHTHﬁ "
YAYUMEHHA NapaMeTpoB paﬁoqero npolecca, YTC BHOHO H3 DAla Bblpa}KEHHf{

ana N, n.oc
N, = 1,74b5izD*Snp,;

' N,= 52.35£2D‘cmpe;

N,=0 095sz5 ~ L T]HT]m'Pk'
Ly

KoHcTpykTHEHEIE MEpONPHMATHA, HampaBJeHHBE HA NOBHINIEHHE N,
YKe B 3HaAUHTEALHOH CTENEHH HCNonb3oBaHb!l. [leficTBHTEIbHO, ARAMETD IH-
auHApa Mompeix MOJL nocTHr, NC-BHAMMOMY, CBOErO BEPXHETO Mpeaeta
(D = 106=-106 cm). Haneuetiniee veesuueHne D HeuenecooGpasgo no pagy
IPHYKH, CBA32HHBIX ¢ M3rOTOBIEBMEM, MOHTAXKOM U 3KCIWIyATalued AH3eNeH,
HMEWIINX upeésMepHbie rafaputsl # maccy. CorjacHo onyBJIHKOBAaHHBIM NaH-
HuM Qupma Bypmelicrep u Baku paspabathiBact HOBHIA MOJ tuna L94NF

¢ HHJAKBAPOBOH MOMHOCTEIO N, = 5500 n. ¢ npu 2 = 83 ob/Mun u p, =
= 17 krc/em®. TlapameTps Husens: D =94 ey S = 250 cm; S/D = 2,65;
DaCcCTORHYUE MEXAY UHIHHApaMy &, = 1720 M 1 H = 12 m. Bbmycx HOBOTOQ

MOmEOCTHOTC PANA HaMeueH Ha "1078 r.
KoanuectBo uuankgpos i goeegeno 8 MO no 12, 8 COJ Ao 18 u BOL

Ac 42 ¥ BpsL JH MOABEpTHeTCH Aa;bHelieMy YESJHUSHHIO B CBASH C YCJAOK-
HEHHEM KOHCTDPYKUMH Apurarereil, QopchpoBadHe NOKasarTedsl ObICTPOXOI-
HOCTH ¢, CBEPX NOCTHTHYTHIX 3Hauennd (14—15 m/c B BOJ) ueuenecoob-
pasHO, TAK KaK NPHBEJET K CHUKEHHIO pecypca ABHraTenei.

Taxkum o06pasoM, eJUHCTBEHHLIM KOHCTPYKTHBHEIM MEPONPHMATHEM JJIs
HOBHILIeHHA YHAEABHOH MOIMHOCTH NBHTATEIeH ABAAETC paciiHpeHHe o0jgacTH
IpHMEHeHUA IHs2esell ABYXTAKTHOTO THna (z = 1), HMeEOWHX OOJbLIHE BO3-
MOMKHOCTH 110 JajpHeHIeMY CHHMEHHID YAeIbHEIX raﬁapmon B MacChl, ueM
YeTHIPeXTAKTHBIE,

Haunt6onee ueaecoofpasubiM 1 3(xPeKTHBHBIM CIOCOGOM YBENTHUEHHA YIEAb~
HOH MOINHOCTH CYHOBHLIX NBUTATENER fBAACTCH TOBHIIEHHE CperHero sddek-
THBHOTO JIABJEHHS p, 3d CUET VBeJHUEHHd MJOTHOCTH BO3LYyXa, BBOAHMOTO
B HWJHEEP. 27TOT cnocof, NOJMYYHBMHH HAYMEHOBAHUE HaAAyBa HBHIaTend,
3aKJIOYAeTCA B TOM, 4TC B IMUJAHHAPH BBOANTCS BO3AYX MOBAIHEHKOrO IasJe-
HUA Py, TIpEIBapHTENBHO CXEaThifl B ocofoM HarHeTATeNe.

Henonssosanue HaggyBa JaeT BOSMOMHOCTE B HECKOJBKO pas (o 4—5)
YBEJIHUATEL YAEABHYIO MOMIMOCTH EBHTaresell {663 H3MéHeHHS HX OCHOBHBIX
pasMepoB} 3a c4eT COOTBETCTBVIONIErC MOBHINEHHA HAABNEHUR HAJAYBA O,
U Hajfiexaniero OxXJaXkAeHHs HaLAYBOUHOIO BO3JYXA.

KputepreM OTHOCHTEJNBHOTC YBEJIHUCHHS MOLIHOCTH ABHTAaTe/id HPKH BBe-
JNeHUH HaJIAYBa MOMKET CAVIKUTH cmienenb naddyea A, MpeiCTABAAOIIAA OTHO-
IeHne cpemnero 3GEKTHBHOTO JaBIeHHA (OPH HOMHHAJBHOM PEKHME),
HOAYYEHHOTO f10CJe BECRRHHA HaOAYBA f,, K cpelHeMmy >PbeKTHBHOMY AaB-
JAEHHIO A0 HalAyBa g, _

KH = pswjpe-
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HanpuMep, eclH B 4eTBIPEXTAKTHOM ABHTaTe e Ge3 HajayBa p, = 6 Kre/em?,
a TIpH HaplyBe BO3POCIO 10 p,, = 18 rrc/em?, 10 A, = 3,0, 1. e. yJenbuas
MOIIHOCTL ABUMATENS YBEJAWUM/IAch B TPU Pasa. '

K ocHOBHEIM CliocoGaM YBeAHURHHA MACCOBOTC 32pAfa BOIYXA OTHOCATCA
AOBBLILIEHHe TJIOTHOCTH 3apsila 3a CcYeT BO3PACTAHMsA HaBJeHAS (HBAKYB),
IJIOTEOCTH BO3/lyXa B Pe3yJbTaTe CHHEKCHHS €ro TeMIepaTypel (MOC/Ie KOM-
npeccopa) ¥ KoaQdHUNEHTa HAOJHEEUA 38 CYeT NPOAYBKH KaMeph! CropaHus
B MO3APSANKH THJIUHADA.

TlepBriii cnocof (HafAyB) ABAACTCA OCHOBHBIM H HaufoJgee 3hheKTHBHLIM,
BTOPOH H TPeTHH — AONOARHTENbHBIMH, OXAXKJACHHE BO3LYXA TIPHMEHSCTCA
TIOYTH BO BCEX THIAX ABMraTelel, a A03apsafxa -— IiaBubM oGpasoM B BOM,

Eciu HCXOAATL H3 OCHOBHBIX HANpaBACHHH pasBHTHA [AH3ENECTPOCHHS,
TO MOKHO YCTAHOBHTbL CJA€AYVIONIME TPH .
KATerOpHU HalAYBa:

[lepBple fBe KaTeropHH YIKEe OCBOSHH Cpepriee ShdexThn-
HOB FABICHHE FH3&~
TPOMBUILIEHHOCTEIO, 8- TPeTbH HaXOAHTCH Aek p,, Krejemt
B CTaHH OcBOeHUA. Bo scex Kareropuax Kateropaa
HagAyBa [OPHMEHAIOT  HPOMEXKYTOUHOE sethipex- | xyx-
0XJ2XKIeHHE BO3AYXAa C [EABIO yBEJIHUE- TAKTRAY | TEKTHREIX

HHA €F0 HJOTHOCTH U CHHXKEHHWS cpel- .
Heli Temneparypbi paouero HHKMIA.

OCHOBHBIME CHOCOBAMH  OCYIIECTBJIE- L (ymeperpan) | 7—12 1 68

HHA HaAnyBa ABJAIOTCH MEXQHUYECKUU, 11 (moeemen- | 13—20 | $—I12
UREPULORKBIL, 2Q30mypOunnsill 7 Kombu- Has) :
HUPOBARHBLIL. 111 (Bricokam) | 21—30 4—16

Tlpn mexaHuuecKoM HIAYBE HalAy-
BOUHEIH arperar poTaTHBHOIO UJH LHEHTPO-
BeHOro THIA MPHBOIHTCE B JeficTBHe OT KOJEHUaToro Baja 4epes 3yOuaTyio
nepefady. 3Ty CHCTEMY HaULYBa HCIONB3YIOT TJAaBHEM 00pasoM B cocrase
KOMOWHUDOBAHHBIX CHCTEM HALlyBa B KayecTBe NEPBOH HJH BTOPOH CTYIeHH
nagayea, Kak CaMOCTOATeNbHES CHCTeMa OHA HepenTaleibHa, Tax Kak mpu
AaBJeHHil HaliyBa py, pesnimatomsen 1,6—1,7 Kre/cM®, MOIUHOCTE, 3aTpauy-
BaeéMas Ha NPHWBOJ HANAYBOYHOTO arperara, ocruraer okoao 10% Ny, uro
MPUBOAHT K COOTBETCTBYIOLIEMY MaeHHIO 1)p, & CASAOBATE/IbHO, H K 3HAYH-
TEJBbHOMY BO3DAcTAHHIC YAEABHOTC 3(pEeKTHBHOTO pPACXOZA TONJIHBA.

Ve punOHHEBI HEALVE, T. €. HCNOJb30BaHKHE CKODOCTHOIO Hamopa MOTOoKa
BO3AYXE, MOCTYNAWIIEIO B jABHIATSIb, € IENBIO NOBLICHTL KOHEUHOE HaB.e-
HKe p, (RHIZE aTMOC(HEPHOrc), NpPHMEHseTcs PEAKO (Ha MaIOMOIUHBIX ABH-
rate/1a%). OCHOBHEIME NPHUHHAMM MAMOH PACTIPOCTPAHEHHOCTH 3TOTO cnocoba
ABJAIOTCS OTpAHHYEHHE cTenmedu HapayBa (A, = 1,4+-1,5), a TakmKe YCIOXK-
HEHHE CHCTEM BITYCKHOTO TPaKTa U 'ascpachpefeieHus Jif COaNanusd Oprani-
30BAHHCTG MOBHILEHHOTO Paspe:xeHHsi BO BIOYCKHOM TPaKTe. o

Haudosbluee pacnpocTpaHeHHe B HACTOSALIES BPEMA TOJAYIU/AM CHCTEMED
rasotyp6ugnoro Haggyea (I'TH), a Tak:Ke KOMOHHHDPOBAHHBIE CHCTEMM Hal-
LyBa. : :

Cuctrera I'TH B mpocreiiinemM ee KOHCTPYKTHBHOM HCNOJHEHMH COCTOMT
H3 puaesn, TypOUH H HeHTpoCeskHoTo KoMpeccopa. TypOrHa H KoMnpeccop
VCTAHOBJAEHH Ha O0UleM BajJy W NpPeAcTaBiafioT cobol eAHHbIH ABTOHOMEBIH
arperar, HasuBaeMHi mypbokomnpeccopos (TK). Arperarel Hagayea, MpH-
BOLMMbIE B JEHCTBHE SHeprieH BBIIYCKHBIX I'a30B, 00CNeyrpaloT BO3RYX0CEA0-
JKenune Ammrareas ¢ Haggveom. CobmectHas paGora Amseas ¢ TK ocyiecrs-
aseTca cAenymwinuM ofpasoMm. OtpadoraBmine B Audene I (puc. 21.1) raswm
NOCTYNAIGT U3 BEIYCKHOIO KOJICKTOpa B TYPOHHY 2 4 NpPHBOAAT €€ BO Bpa-
menne, Bosayx, sacachiBaeMuIl H3 OKPYIKawilell cpeis!, CKHMAeTcs B KOM-
apeccope § #o TpebyeMmero A2BJEHHA HAIAYBa p,, 34TeM HalpPap/isercd B pe-
CHBED HANJYBOGUHOTO BO3AYXa M Jajee K BIYCKHOMY KiAamany 4 JBUrarefs.

245



Takum ofpasoM, ¥y paccamoTpeHHCfl npocTefinieli cXeMBE HAainyBa MeXAY.
AHaeaeM H AarperatoM HaJAyBa HMECTCR TOJIbKO Ta3GBAfl CBSHS3b,
KOTOpas ABTOMATHUECKH H3MEHseT fapaMeTpel TYPOHHEL, a CACHOBATENBHO,
K TypGoKOMIpeccopa MpH H3MEHEHHH MOIUIHOCTH AHIEJS.

TypSudnl GHIBAIOT BBYX THIOB — Ocesvie W YeHnmpocmpemumenvsve (pa-
Oduaaotvie). B 2aBHCHMOCTH OT XapakTepa H3MeHEHHs AABAEHHS Ta30B MEpef
TYPOUHOH pasanyaloT mypbuse nocmosuxozo {(p = const) W mypCurbe nepe-
Meruoz0 Oagaenus (p=var), unn umngaochoe (M T).

OceBele TYPOHEB OOBIMHO BBITYCKAKOT ¢ CAHOIL
CTYDEHBIO NABAEHHA M CKOPOCTH (IPHHHMas BO
BHUMande HeQoJbliHE [epenajipl JaBJeHH:A).
OIHAKO MPH BHICOKHX CTENEHAX HALAYBA MOTYT
OpiTe  HCNOIb30BAHH TYPOHHE ¢ HECKOJbKHMN
CTYNEHAMHM JaBienud. YacroTa Bpamerus Typ-
Ounbl M3MeHsercs oT 5 g0 B0 000 oG/MuH B 32BH-
CHMOCTH OT MOWHOCTH H GHICTPOXOZHOCTH ABMIA-
teas. Temmepatypa rasos nepel TypOuHOH co-
cragager ot 400 go 600° C; napmerue ueped TYp-
OHHOH 33BHCHT OT A, M H3MEHHETCA b Npefeniax
e = 1,6+4,0 krc/em®.

Hertpoctpemurenbhble (paidanbable) TYpPEHHb
TMONYYHIM NHPOKOE pPAcTipoCTpaHeHHe [7as Rise-
aefi ¢ HeGosbIIOH MOMmEHOCTRIC Onarofapsa Oogjee
BBICOROMY XK. M. I. OPH OTHOCHTEJNLHO MaJOM pac-
Xole rasa {Menee 120 w’/MuH); HECKOIBKO OOMb-
wemy cpaaTeieaeMoMy Temaonepernany (0Co6eHHO
B OZHOCTYNEHUATHIX TypOnHax); Oonee pOCTOMY
B H3TOTOBJCHHII Y HafeXuoMy paldodemy Koaecy
(BCHELCTRHE BO3MOMHOCTH TOUHOTO JIMTBA KOJEC).

Komnpeccopn: {K) Kak npaBu/io BbIHOJEAIT
LEHTPOGEKHEIME OLHOCTYNIEHYATHIME {1711 CTeneHH
NCBHILEHHA JaBJeHusg we poune 3,0—4,0). Tlpin
BEICOKOfl CTemenH KaZiysa HCHNOABIYIOT ABVXCTY-
nenuaTeie K. .

Pac. 21.1. Cxena raao'rypﬁﬂﬂ_ Kar yKaseBaaocs, TypGHHa M KOMIpeccop

woTo RalAyBa uermpextaxr- NPEACTABILIOT efHbill KOMOZeKTHBIA arperaT TK,
HOTG AH3edIs, napameTpel KOTOPOTO JOTKHBI ObiTh THLATETbHO
' COTNacOBaHE! ¢ HApaMeTpaMi AH3end.

Taz0TypOunuslii HAZIYB MOMHO NMPHMEHSTH NPH JO50H CTENeHH HallVBa.
OcuoBHbIMH OrpaHiueHHAMH OPH HEPEX0ie HA BHICOKYIO CTeNeHb HALAyBa
ABAAIOTCA BRICOKOE NABAEHHe cropadud p, {io 140—150 krc/cm® mpH p. =
= 25+ 30 xrc/em?), npUBOAAlLEe K BHICOKHM MEXaHMUECKHM HANpPAKEHKAM
H yBeANUeHHOR paloTe TPeHHA, a TaKMKe XK NOBBILIEHHIO YPOBHA TENIOHANDS-
HEeHEOCTH LHAMEApPA M Nopmresoft rpynnoel (eM. ra. 22), Kak mnoxasmisaer
ONBIT BHEAPEHHS BHICOKOTC HABAYBA, BEPXHUN Tpelen OTMeUeHHLIX OTpanuue-
Huli MoKeT OLITh B JaibHefilueM pacurdped 3a CuUeT CIeuHasbHol oprakusa-
gy pafoyerc nUKMa H pAfa KOHCTPYKTHBHBEIX MEDONPHATHE.

TIpomexyToynas (pexyneparyHBHAs) CHCTEMa OXJAakIeHMa BO3AyXa Mpl
Hagnyee (Ao f, == 40-+-60° C) oKaseiBaeT 3HAYHTE/NbHOE BAHAHHE Ha 3QPex-
THEHOCTh HAAAYBa M YIyullenHe [OKa3aTenefl pafouero mponecca:

— Macca BO3AyXa NOBbIAeTCs NpHMepHO Ha 2—3% OpH KaKAOM CHH-
MEHUH TeMNepaTyps! Bo3dyxa ma 10°C;

— EavanbHag TeMneparypa pabouero mpoeecca T, CHHIKAETCd, B CBsA3H
C 9eM YMeHblllaeTcd H CPeAHAA TeMIeparypa 3a UHEI Tgu.q

— cpenHee xbdeKTHBHOE JaBlIeHHE p, BO3PACTaeT INPHMEPHO NpONoOp-
HHOHANBHO Py;

246




— TIpH IpOAYBKEe Kamephl cTOPAHHS YETHIPeXTAKTHHIX AH3enefl OXAaxASH-
HBIM BO3LYXOM CHHIKaercd TeMTieparypa HarpetuiX Oertadeft KC;

— B CBAI3H C YMGHhIICHWeM CPeAHel Temneparyphl LuKAa T, YyAaercs
COXPaHATh YMEDPEHHYID TEILICHANDPAXKEHHOCTh AeTafell NpH NOBBULEHHOR A;

— OPH YMEpeHHBIX 3HAYEHHSX A, OrpaHUUMBAIOTCH CHMIKEHHEM TeMIle-
paTyphl Bosdyxa B ofscfi cexuuy (Ao 60° C); npH BHICOKMX A, BEPEXOmAT
Ha JBYXCTYHEHUATOS OXJIaMICHHE;

—— CKOPOCTb HEIAYBOYHOTO BO3LYXa B OXJAQUTENAX HM3MEHAETCA B Tpe-
zenax ot 30 o 80 M/c; noTepn AaBAEHUS TIPH NPOXCIE BO3AYXa Uepes oXJa-
EuTeab Ap,,, cocraBrsoor 0,015—0,05 kre/cm? (B ognofi cexkuuu).

Oxanapurenn COO u BO/ erpeMaTca BCTPAUBATH B CUCTEMY HATHETATEND-
goro TpySonposofma, 4TobH He YBeJTHYHBATDL raﬁapma JH3eI4.,

Cymecteyer emie pai Epy-
THX CHCTEM OXJaKIeHUS BO3-
Ayxa, KOTOpble MOKa eme He ;o1
NONYYMAM  PaclpocTpasHedus  gol
Ha cynax, gsanpumep typlome- st
TaHAepHaz, ¢ BHYTPEHHHM g4t
OX/AXKJACHHEM, € HCHONB30Ba- g3t
HHEM XOJOAMJBHBIX MalUMH. 2%
TlpeHMyLIeCTBC STHX CHCTEM g7t
OXNZKICHHA 3AKMOYaeTci B ¢ s o =3 =7 -
TOM, YTO OHH J2W0T BO3MOK- : %2
HOCTL CHHMKATD TEMOEPATYPY  pPgc. 21.2. JlapneBre B BHOYCKHOM KOMIEKTOpE de-
HAaZRYBOYHONO BO3AyXa TIpH- TEIPEXTAKTHOIO ZU3SIA.

Mepro Jo 10°C (mpu Bbico- f—3 — HOWeDa NHAHHADPOB.
Kol cTeneum HajgRyea).

Tpoayera KC uweThipexTakTHHIX AH3ejell, NpPOH3BOAHMMAS 3a C4eT OAHO-
BPEMEHHOTO OTKPBITHSI BIYCKHBIX ¥ BBIIYCKHLIX KJaNaHOB, HO3BOJAET OCY-
WECTBARTh HE TOABKO oYHeTKY KC OT OCTATOMHLIX T'a20B, HO M HEKOTOPYIO
A03apAARY pafodero LUAMHAPA, 2 TAKXKE CHUIKEHHE TeMIepaTyphl Halperhx
Aetanefl,

OnTyMaapHElfl Yro/i NepeKpHITHS KJIanaHoB B CYAOBBIX LHSENAX C Hanay-
BOM cocTaBaser okoo 60—150° n. K. B.; AansHefillee yBedHyesie yraa Inepe-
KPHITHS HeuenecoofpasHo, TAK KaK NPHBOANT K HAMMUIIHEMY PACXORY BO3AYXa. -

[pn npoayBke — HaAAyBe CHEHKAETCA KODOHUMEHT OCTATOUHBIX TA30B ¥,
¥ COOTBSTCTBEHHO VBRIHUHBAETCR 1), pacTeT Ko3pOHUMEHT INPOAYBKH ¢
(1o 1,05—1,2), cuMxaercs TeMneparypa BRIIYCKHEIX Tasop f.

His waTeHcHOHKAUNH NpolUeccoB MPOAYBKH — HALNYBa HUCNOAB3YIOT KO-
JdeGanys JapjenHil (BMAOYIbCH), BOSHHKatOmiHe 8 ofiueM BHINYCKHOM TpyOo-
nposoge. [as sroro ofuiiél TpySONPOBOL pasfeaioT Ha HECKOAbKO OTAENb-
HEEX BeTBedl (2, 3, 4), NMOAKIIOYASMBIX K ONpeeeaHbiM IPYNNaM UHAKBAPOB.
OchoBHas IIeNb TAKOTO pasfenen#s — HabexaTh HapylHeHUs Ipouecca fupo-
IVBKH OTAENBHEIX LHIHHAPOB M 3GeKTIBHEE HCROMB30BATE IHEPTHIO Bhi-
TIYCKHEX T430B.

Pasfenenne BpUIYCKHBIX TPYOOIPOBOACS NC TPYNNAM LMJIHHAPOB 38BHCHT
0T UHCJ1a UHIMBAPCR U MOCAeR0BATETbHOCTH BCIHIIEK. Hanpumep, u3 depeso-
BaHES BCOHILEK IDECTMIW/IIHIPOBOTO YETHIPEXTAKTHOTO AM3€/A CJEAYET, YTO
TPYNNe URARHAPOB 1, 4 1 5, 2 Tax:Ke 2, 3 H 6 He HMEKT OKHOBPSMEHHOTO
BEIYCKA ©a30B. [IPH RNOCIEZOBATEAbHOCTH BCNbieR f—3—i—6—4—2 o
3AKNHHKE KOACH Ka @ == 120° casnr gasz uMmyascos cocragar 240°, 9To nom-
HOCThi ofecmeunT >PdexTHRHEIE Npolece DPOAYBEH KAK 10 BPEMeHH, Tak
¥ Do Hanboibllemy fepenaly Aapienuf Ap.,, BaOPUMep, NpPH Harpyske
p. = 10,5 wec/em? (puc. 21.2).

Hpu Apvres RoAnYecIBe UHIHAPOR M NHCH ROCIEACBATE1bHOCTH BCITBIUIEK
rpe€VeTcs, OYEBHJIHO, ApPYTOE PacHOJCHKeH!IE BLMIYCHHBIX TpYSONPOBOLOB.
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Brinyckueie TpyGonpoBoanl ausenefl ¢ FTH nomkun 6HITh THLATENbHO
H30JNHPOBAHH aaboseM, IINaxoBOH BAaTOH HJH EPYTHMH H3cMaTepHasamu
BO H3(exaHue NoTepb TelJIOTH BRITYCKHEIX T430B Ha AYTH OT AH3e/1S 1O BH-
NYCKHOB TYyPOHHHL

Tlog XKOMOUHHDOBRHHLIMH CHCTEMAMH HaaAyBa NOAPasyMeBaloT TakHue,
B KOTOPHIX TPH OCYIIeCTBAEHUM HANAYBa OJHOBPEMEHHO HCHOABBYIOT Kak
Ta30TypOHHHEBIN, TAK H MeXaHHYecKHH Haliys.

B apyxtaktEEX MOJ koMGUHHDPOBAaHHHE HAANYB NPUMEHSIOT B TOM CaAy-
uae, eClH MOUIHOCTL M NMPOH3BOANTEAbHOCTE TK HegoctaTouHE! A01a olecnege-
HHA TpeGyeMoro BO3Ay xocHabKeHHsa AH3e/s Ba BeeX pexnMax paboThl (Hanpu-
Mep, IpH KOHTYDPHBEIX CHcTeMax NMpoAYBOK ¢upm M. A. N. u 3yabuep); B ye-
toipextakTHeix COJ — npu ABVXCTyneHYaTofl cHeTeMe HajayBa (HanpuMep,
crynep [ — TK ¥ crymens [/ — npuBoiHofi Harserarels).

21.2. HCNOJIE30BAHHE JSHEPIHU BHINYCKHBIX FA30B

Vicreuenne rasos W3 LWAHHAPA HAUKHACTCH © MOMEHTA OTKPHITHS
BRIIYCKHBIX OpraHoB. BEIMYCKHBIE rashl pacno.1araiot 3HauHTEIbHbIM 32112C0M
3HEPTHH, YACTh KOTCPOfl MOXKHO MCHOJB30BATEL B Ta30BbIX TYpOUHAX.

CyiecTBYIOT TPH OCHOBHBIE clocofa HCNO.I520BAHHMA SHEPTHH BBIIYCKHBIX
raszop; 1) ¢ TypOuHON IOCTOSHHOrO AasaeBus (p,= const); 2) ¢ TypOunoll nepe-
MeHEHOIO AaBJenns (p,= var); 3) KomOu-

P HEpPOBauyBe, T. €. C OOHOBpeMeHHLIM
' HCOOMB30BAHKEM HMIYALCHHRIX TYpPOHH H
TYPORH [GCTOAHHOTC JaBIesus.
b!
i
\\\ . av
N \\\ ey ot
g — x k\ ..\Q o € lp
o R 2 R
¥ I &# } R\ R
¥ S ) v
fipodylng
et

Pac. 21.3. CxeMa HARUKATOPHOrO MPOHECCA BRIIVCKA ueTRIPEXTAKTHOrG AHIEAS.

B nepeoM caydae (p, = const) BHITYCKHEE raskl 43 BCEX HHIAHIDOB Ha-
NpaBAsIOTCA B OANH (HJIH JBa NpH GOJBIIOM YHCAS HUMJIHHAPOB) 00MEA BHYCK-
HOfl KOJNEKTOp AQCTAaTodHO GOJBLIOH eMKOCTH (110 OTHOLIGHHI K oGbemam
IHAHHAPOB); MOSTOMY fepef TYPOHHOH YCTAHABIHBACTCS [MOYTH IOCTOARHOE
MaBJerue, XOTS N0 AJMHHE KOJJIEKTOPA BCJENCTBHE YEPENOBAHHS OTHEJbHBIX
BHINYCKOB (HMNYABCOB) 06pasylTcA BOJHH AaBJEHHI.

Ha cxemhl HEZHKATOPHOIC MPOILECCa BHIIYCKA YETHPEXTAKTHOTO AMSEd
¢ Hagnyeom (pHc. 21.3) BHAHO, UTO NpH chocode HaAnyBa ¢ p = const 66ab-
Iaf 4Y4cTh KHHETHYECKOH SHepPTHH rasoB E. He JHCHOABSYeTCs BCHICACTBHE
TIOTEPH Ha NepeTeKande rasoB H3 LUAYHIDPA B KOAJACKTOP GOABIIOH eMRKOCTH,
JEPOCCEIMPOBaHHSA B TasoBBINYCKHHIX OpraHax, BHXpeoOpasoBagid U APYTHX
traxropos. TIpH H30AHPOBAHKHOM KOJAEKTOPE He0O/IbIIA YACTh KHHETHYUECKOH

IHeprnu rasos E, npeBpaniaetca B TenaoTy, Ggarofaps 9eMy ofbeM V paciin-
PAIOIEHXCA FasoB yBennuupaeTcs na AV (TOYUKE ee’) H NOBLIIAETCA TEMIEpa-
TYypa ra3op nepel TypOupoif. TaxuMm obpazom, npr p = const NoJe3H0 HCROJb-
3yeTca B TypOHHE TONBKO 3HEPrHf paclliperus rasod E, OT AaBjaemma p.
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o AaBleHMA p, (Maomals e'f'foiga’ee’). KOHCTPYKTHBHO® OCYINECTBACHHS
BBIMYCKHOR CHCTEMBI #B/SETCA HauOIee NpocThiM H 0GecHeuHBAeT BHICOKHH
K. 0. A. BBUIYCKHOH TYpOHHBL

IIpu paGore TypOHKEI HA rasax NepeMEHHOTO JABJIEHHS (p,= var) MOXHO
HCIIOSb30BATE YaCTh KHHETHUECKOH 3HEPIHIH BHITYCKHBEIX rasos. B aToM ciyyae
BBHINYCKHYI) CHCTeMY pasAe]fT Ha HeCKONBKO OTAEJBHBIX KOPOTKHX Tpy0O-
TIPOBOJOB MAJOrQ CédeHMA H 00BeMa, K KOTOPHIM NOIKJIOUAIOT BEINYCKHER
raspl oT rpynnu (2, 3 uau 4} DMIHHAPOB; YeM KOpode TPYOCHPOBOAL: H HeM
OaH#e OHH PACTOJOKEHE! K COOTBETCTRYWOMEH rpynle LHAHHAPOB, TeM pdek-
" THBHEE ICHOAB3YVEeTCH KHHETHYSCKAA 3SHEpPrHa rasoB. Taxad OpTaHH3&alHs
BLITYCKHOTO TPAKTa AAeT BO3SMOMHOCTL — - :
HCIOJAL30BATE B HMOVALCHOH TyYpbupe £ [ ’ |
EpOMe SHepruM pacUIHpeHHA [az0B 1o- | !

CTOAHHOIC JAaBJeHHA £, 4acTo KHHETH- 4 ?H"‘/L
ph . /b2
yeckofl aHepruuw £, W OCYINECTBAATH 5 .
sippexTHBHYIO npozyeky KC. j J
/l ;‘1+€’75£f/[‘2
| |
P
- !
1
10\ INSIEEE
. _ L . |
L N A -
S AEE e =S
i/ ; 1 -
o 1 2 3 4 5z
¢ t } Bx
Pue. 21.4, Bauaune eMxocTH BHOyCKHorogoi- . Pue. 21.5. 3asucnsocts Kg ot pp mas

JeKTOPA HA 3HEPIHK> HMIYJbca, pa2aHynEIX cTeneHel HCMONBL30BaHAN £,

M3 3aBHCUMOCTH eMKOCTH BHITYCKHOrO PECHBEPA Ha HHTEHCHBHOCTE EMIYJIb-
coB {prC. 21.4) BHAHO, 4TO HPH MAJbIX OTHOWEHHAX 06weMoB V ../Vs (RpH-
Bas /) HOCTHraWTCA BRHICOKHE 3HAUEHMA AABACHHA HMIYJAbCA p,;, CPEAHEro
IABJEHUA p,.;; W Mepenana AasleHuit Ha ApoAYBKY Ap,. Hng 66apmux oTHO-
riennil Vy../Vs (KpuBasi []) sHRUEHHS p,; 0 Apy; SHAUKTEIBHO CHHKAWTCSH.
Habmopawingecs CHHMEHHe K. N. L. MMOVABCHHIX TYypORH (MO CpaBHeHHIO
¢ TYpOHHAME NOCTOSHHOIO AAB/EHHS) TPH MPABUIBHOM BRISOPE PACcYETHOIO
peskHMa CpPaBHHTEIBHO HE3HAYHTEABbHO (0Kos0 2—3%).

Ipn xoMBHEHPOBaHHOM crioCObe HalllyBa JocTHraercs Godee 3dPexTHBHOE
HCIOAB30BAHNIE HEPTHN I'a30B. B 3T0M c/yyae IPH IBYXCTYIIEHYATOM pacIinpe-
HHH Ta30B CTYNeEBI0 [ paclliipenus fBARIOTCA MMIYJAbCHES TYPGHHEL, pacno-
JIOKEHHBIE TI0 BO3MOXKHOCTY OJiHMKe K BHINYCKHBIM natpyOKam AH3edd, a CTy-
nedbi0 ff — TypOUHHE HOCTOAHHOIO IHA@BASHUR.

OtHocHTeIBHOE YBeJHYeHHe cpadaThIBaeMOH 3SHEPIHH BHITYCKHLIX [A30B
UMIVIBCHON TYpOHHE MO cpaBHeHNIO ¢ TYpOMHOH HOCTGRHHOTO JABJCHHS
MOKHEO OUEHHTH KO3(phULHEHTOM OTHOCUTENLHOTO ¥BeJHUCHHA JHEPFHU BHI-
NVCKHEIX Tazo0B '

_ E,tE E,
Kg= =5 =14F
3gaueHye KOTOPOTC 3ABHCHT OT HaBJjeHHA Hagiyea p, {puc. 21.5).

[Tpu panuoHadbHONl OpraHHsailHi BBITYCKHONH CHCTEMEl B HMOYJAbCHOM
TYpOHHE MOXHO HCTONb30BaTh A0 50% suepruu E,.

Ecan 0fo3raunTh AOM0 HCNOAB30BaHHOH 3meprui £; uepes £y, 10 Kp =

& Ey

=1 == CoraacHO ONBITHLIM A2HHEIM £ TPHEHMAET CAYIOMNe 3HAYSHHNS
2 .
&y
Yemnpextakthne COO . . . . . . . 0,20-0,30
Jeyxraktime MOO . . . . . . . . 035045
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Hs kpusbix Kg= f (p,) MOXKHO YCTaHOBHTb, uTO HaHOOsMeE 3POEKTHBHO
UCTIOAB3VETC sHeprud E, TPl RABJAGHWH HAfAYBa p,, HE HPEBBILUZIOLEM
1,6—1,8 kre/cM®. B cBA3M ¢ 3THM HEKOTODbIe 3apyCeRubIe (PUPMEL {nanpHuMep,
3yasuep ® M. A. N.) npu nepexofie Ka IOBBILEHHOE AABACHME HAJAYBA B MaJO-
OGOPOTHEX AH2EFAX GOJBIIOH MOMHOCTH OTKA3AaAKCh OT HMHYIBCHOH CHCTEMb!
HAARZVEA U MOJHOCTHIO TEPeIlAH Ha HagOVB MOCTOSHHOIO HABJIEHHS.

IOns Goaee »(deKTHBHOIG HCNOMb30BAKUS KHHETHYECKON 3HEPTHU Trasop
p COJl V-o6pasnoro Tuna (HanpuMep, GapMst JKeHepas MOTOPC) NPHMEHSIOT
TaK HasbIBA&MEiE apecdpasosamert umnyaocoé {puc. 21.6), NpUHUHD NeHCTBHSA

Puc. 21.6. Cxema nmpeofpasoparens HMOYIbCOB.

KOTOPLIX COCTOMT B TOM, YTO Iashi H3 KODOTKHX MATPYOKOB H CYXKACLIKXCS
comn [ BHITEKAIOT ¢ GOJIBIION CKOPOCTBIO B UEHTPANbH YO 44CTh O0MIEro BRIIYCK-
HOTO KoanekTopa 2 (yCTaHORJEHHOre B paspalte UHAHHADOB). B Koanextope
ofipaayvercss OOWHi CKOPOCTHOH NOTOK, CHocoGCTBYIOMINA HWHTEHCHBHOMY
OTCOCY TasoB M3 HIVIHHAPOB. B KOHIE KoJJeKTOpa YcTaHoBJAeH Xuddysop J,
Tpeodpasyionil CKOPOCTHON BOTOK B AasAeHHe, NPUOINIKAIOLICeCs K TOCTOAH
HOMY HenoCpeACTBeHHO TepeX TypSunod. baarogapsa npeobpasoBartenio
HMOYJABCOB B YKA3aHHOM THNE ABHraTess NOCTHIaeTCs OaJaHC MOMHOCTEH
TYPGHHEE B Komipeccopa, Haunkas ¢ 20%-Hoft Harpyskd OT HOMHHA&JILHOI
MOEIHOCTH.

21.3. OCOBEHHOCTH PABOTHI
ABYXTAKTHBIX CYIOBBIX MOA ¢ TTH

QTIRYUTENbHBIME 0COBEHHOCTA MU ABY XTAKTHEIX IH3eAe N0 CpaBHe-
HWIO C UETHIPEXTAKTHBIME TipH mepesoge ¥x na ['TH saBaswoTes caefyiomue:

— 3aTpyHHEHHA TODY 23anycke ¥ padoTe ABHTaTeld HA MAAOH YacTore
BPALICHHUS BCAGACTBlE OTCYTICTBHMA HACOCHBIR XOHOB,

— HEOBXOAKMOCTs B 6OAbIIEM pacxoxe Bosayxa G, (7—8 kr/(s. n.c.u) -
BMeCTO 5—6 X1/(3. oi. ¢-u) ] JiA DpPOAVBKM H 3apAAKK pabouerc WHIMHAPA;

— CHHMEHHe VAeJIbHOH JHEPTHN BEIIVCKHBIX T430B H3-338 CMELIEHHA HX
C NPOLYBOUHBEIM BO3LYXGM;

~—— YYBCTBHTEJBHOCTE DabodeTo MNPOHECccad ¥ NOBHIUEHHOMY IMPOTHBO-
EABJEHFIO HA BHIIYCKE, WTO NPUBOAUT K VXVILICHHIO MPOAVEBKY U QUHUCTKH
HHJAHHApPA.

B pesynoTarte uccnefoBaTteasCKUX pafeT oCcy I ecTBACH pA A MeD
0 NPECAOJEHHI0 YKA32HHBIX 3aTpyRHeHLH: :

— HafileHBl KOHCTPVYKTEBHBIE peIUEHHs AN OCECneyeHHs HaMIeKBOTO
OYCKa JBHIATETSN;

— HOBHIIEHA TEMOEPATYpa BHINYCKHBIX Tra30B (HalpHMep, Yy Lu3eseR
¢upme BypmeficTep M Baiiw 22 cuer cHmxenns xosdduunenra H30HTKA
BO3LYXa Ha HPOAVBKY @y);

— ofecneyeno »QdeKTHRHOS HCMOAB30BAHAE KHHETHUECKON aHERTHH ras0B
H ROCTHIHYTZ NPOAYBKA HUJMHADA MPH TEPEMEHHOM JABNEHHH IasOB (p =
= var);
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—- YCT4HOBJICHO ONTHMAJALHOE KOJHYECTRO H.HJIHHJIpOB RAA TOJCOSRHHEHUR
K ofHof ummynbcho# T;

— yBenuueno (B uexoropmx MOJ) npeppapenne ompmuﬂ BHITIYCKHBEX
KJaanaHoB (okoso 100° no H. M. T.) A8 YCHJSHUS SHEPrHH HMITYJbCOB;

-— TophiliedH K. . A. TK ¢ HMOynbcHHX TypOuH.

Bee 310 Aano BO3MOXKHOCTE PARY sapyée}xﬁm GupM, BHINYCKAOIHKX
MOJ, ¢ npsMoToUHO-KAaaduoll IPoAYBKOH {Hal’lpﬁM“p, Dypwmedictep v Bahn,
Mpuyﬁnmu) CTPaHHYHTbCA NIPH YMEpPeHHON CTeleHH Hajy B2 (pp =~ 1,5
=+ 1,8 EKre/em?) u pmepeMeHHOM RABJEHHM TA30B, CBOOCOAHB MH TK

2

i ] i | 7o, K
AV \ A
\ 800
ISR N
[t 1zl o Il T— 7
2,5 4 & S i o ¥ A 500
’ SOZALT TN LR [\

l \\}""“/j \i \_/J ],‘1 et 508
ol T\ P LT 1l -
| | Bx [ 1

’} \/ - | _L ';t;-—'—-"" 4 : LY et 70
1.5 I 100
' L bl

g 40 a4 12y 180 200 40 280 320 360
$,°nK8. .

Puc. 21.7. AduarpaMMa JaBneEMs # TeMneparyphsi neped T pas MOJL runma
9EKPH 74/160-2.

f—3 — HoMepa UHJHHIPOB,

He CBSGAHHLIMH KHMHEMATHUECKU ¢ JusefleM (2HAJOTHUHO YEeTHIPEXTAKTHEIM
zuseqam ¢ TK}), Aas ofecnedenns BeeX SKCMNY2TALHMOHHBIX PeXKHMOB CYA0BLIX
Ausediell {BKAOYAs paGoTy HA MaJo# HACTOTE BPAISHHA M NpY 3alyCcKe ABHU-
rareneii).

OnTuManpHBIM CROCOGOM HCNOAL3OBAHUA SHEPIUH BHIIYCKA (IpU g &
=z V&r) ABJASTCA MNOAKJIKUYEHHE K OJHOH UMNV.IbCHOR TYpOHHE TPeX HH/HH-
IpPOB, B KOTOPEIX BHMAYCKH rasos depenyworesa gepes 120°. Ma puc. 21.7 Buano,
UTO MPOAOMIKHTENBHOCTE MMITY/IbCOB COCTABAALT 0K0/0 50° 1, K. B., 2 NEPHOA
IPOAYBKY — HanoAHeHUs npumepHo 70° m. K. B.

Tlpu vkasarpofl TPYRIHPOBKE LUAHHEPOB HOJAHOCTEIO orcyTCTBym Hapy-
INEHUS TPONECCOB NPOAYBKH, a TAaKKE BOSMOMXHLIC «IPOBajbl RABJCHHH.
ArperarHas MOWIHOCTb AH3eJeH ¢ YHCIOM UHJAMHAPOB (MOAKMHaeMHX X T),
KpatHpiM TpeM (i = 6, ¢ 1 12), okasmBaercs Ha 10—15% 6Gonpwe, uem npu
ApYTHX TpYMMHPOBKAX UH.IHHAPOB,

B censn ¢ ocBoerueM foJies BEICOKON CTéTMeHH HAfAYRA b, Bee COJbILES HPH-
MeHeHHE HaiOIHT CHCTeMa HaliybBa MOCTOSHEOrO JasjeHus (p = const).

21.4. OCHOBHBIE CHCTEMBI ABUTATEJREH ¢ FTH

Hanbonee npocroft u pacnpocrpanenstolt asasercg cucrema I'TH
C Tax HA3LIBACMBIM CRODOOHLM MYPOOKOMNPECCOPOM, TIPHBOAAMBIM B JBHKEHHE
OT M 3eJi1 NCCPEACTBOM UMCTO Taz0B0il cBazM (puc. 21.8, a). Ilpu 310il cHcTeMe
MOILHOCTE TYPOHHHE Ha BCeX PEKHMAx paboTHl paBHA MOULHOCTH KOMAOpeccopa
{N,= N.}. OCHOBHEIMH NpeHMYyLIeCTBAMH NAHHOH CHCTEMHl ABJIAKTCH IPO-
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CTOTA KOHCTPYKUMH, HeGoasmol rataput TK, aBToMaTrHueckas rasoBasi CBA3b
MEXKAY HAarpyskoH ABHIraTess H 9acToToi BpalleHHs TypOuHBEL. K HelocTaTKaM
CHCTEMBI {0 CPABHEHUIC C MeXAHHUECKOH CBA3LI0) CAEAYET OTHECTH YXYAlIeHNE
NPHEMHCTOCTH ¥ TYCKOBHIX KauecTB Ansedecll, 3aTpyIHAIOUIEE €€ NMPHMEHEHHE -
B HEKOTOPHIX TPAHCHCPTHHIX YCTAHOBKAX.

_ B komBupuposanroti nocredosamenvuoti cucmeme naddysa (puc. 21.8, 6),
TR JBYXCTYNEHUATOE CIKATHE BO3AYXA OCYIIECTBAsErcss cnepea B Typfo-

2) -y

'
ki e .
L # 1

'ri!|'!: Th—kE- [TTTT]
! [J—-I
IR

dn

Prec. 21.8. Cxeuer HaanyEa.

T — typonna;, K — TypfokoMnpeccon; OxJ. — oxAagutess;, H — Harderatems: M —
MydTa; 3. m.— syfBdaraz nepepeda; 3. K. — SARKTPOLBHTATENb; Py, H P, — pecHeepn,

KoMmIpeccope {cTyneds [), a saTeM B NPHBOLHOM Haruerareje (crymeas 1),
ofecrnieyyupaeTcd  BO3MOKHOCTD NOJYyUeHHs  DoJiee  BLICOKAX  cTereHed
HAZHYB& ¥ YAEABHLIX HArPY30K IIPH XOpOMeH NpHEMMCTOCTH B 3KCMAyaTa-
LHOHHBIX YCJOBHAX.

B obpawennoil cucmeme HajiybBa CTYNEHELK F CKaTifg ABJASETCA HATHETa-
TeAb, a cTyneHrlo /] — TypGoxkomipeccop. B sToM caydae KosHuecTEO AOfa-
BaeMOT0 BO3AYXa OTPaHMYEHO TIPOU3BORHTENBHOCTHI0 HarHeTare/ld, KOTOpas
OCT2eTCH HEeH3MEHHOM HA OXWE 0OOPOT AHSER, YTO HE JAeT BO3MOKHOCTH $op-
CHPOBATh JU3e/b N0 HANAYBY, T4 CXeMa NpHMeHeHHd He Hamla.

KombuanposarHas naparieavran cucmema Haddysa {puc. 21.8, 8) xapakre-
pH3YyeTCsA TeM, UTO BO3AYX flofaeTcd B oOHIMI pecHBEp ZH3eAs KakK H3 Typlo-
KOMIIpEccopa, TAK H U3 HATHETATE/IA; IPH 9TOM HEJOCTAICUIAd MPOH3BOLHTEb-
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HOCTh TYpOOKoMIpeccopa AOAXKHa BOCMOJHATBCA ZoGaBOYHEIM HATHETATe-
neM. [Tpu 3T0d cHcreMe TPYIHO NOROOPaTh ONTHMAJBHBIE PasMephl HEPEryiaH-
PyeMoro HaTHeTaTesks, KOTOPHE YAOBJETBOPAJE Obl YCJAOBHAM 3KCITYATAUHH
KaK Ha OOJHOM XOAY CYJHA, TAK H Ha JOJCBHIX DexHMAaXx.

YERasanabill HeOCTATOK CHCTEMbE MOXKHO YCTPaHHTL, €CHH NIPHUBOJ HarHe-
TaTefss OCYUIECTBAATL HE OT AM3€Js, a OT BHELUHETo HCTOUHHMKA BHEPTHH,
HanmpUMep »MeKTpoABHTaTesia (puc. 21.8, 2).

B ROMOURUPOBAHKOI cuceMe ¢ MYpPOOKOMRPECCOPOM, UMEIOUIUM MEXAHUYe-
cryio ces3e ¢ Ouserenm (3yGuarast nepefiaua), npy danance MOmHEOCTER (N, = N}
MexauuyecKuil mpusch ¥ TypOcKOMIpeccopa NMOAHOCTRIO. PAsrpyXaeTcs H M,
cOOTBETCTBeHHO pacter (pHc. 21.8, d). lpu aucbanance (N, > N,), uto nabiamwo-
JaeTcst 06HIYHO HA MOHHKEHHEBX YACTOTAX BpalueHHA H HATPY3KaxX, HalpUMep,
Measimux (0,5-+-0,8) N, ., HeAOCTawIAa MOMIHOCTE OTOHpaeTcss OT ABHIa-.
reqd. g ofecrnevenus aBTOHOMHOCTH coBMecTHO#l paforhl {apH N,.= N,)
MEXAY TYPOOKOMEPECCOPOM H [M3e/1eM YCTAHABAHBAIOT MEXAHHYECKYI0 HIH
THIPABAUYECKYI0 My®dTY, aBTOMATHUeCKH oTKawowawouwyio TK or pdsess npH
HacTynaenun 6atapca N, = N,. CucreMa ¢OecneyHBaeT XOpPOIUHe IYCKOBHIE
KayectBa U MNPHEMHCTOCTb, 2 TAKKE BO3MOKHOCTE (BOPCUPOBAHHA JH3eNf
no HapAyRy. K HemocTaTKaM CHCTEMBI OTHOCHTCA YCJIOXKHEHHEe jusens (3yOua-
Tad nepefaya) H CBA3AHHBE C 3THM IONOJHHTEILHBIE MOTEPH.

Mogndukannelt paccMOTPEHHON CHCTEMBI SBJAIOTCH paslefibHBIE CBA3H
TYPOVMHEI H KOMIpeccopa ¢ JABHIaTelIeM.

Kombunupoeannyio cucmeny daa Oeyxcmynenvamozo HadOysa (puc. 21.8, e)
TIpUMEHAIOT IPH BHICOKOH CTeneHEW HagfyBa {p,~~ 20+25 Krc/em®) © nenpio
TIOBHILIEHHA fOKasaTedeil SKOHOMHUHOCTH 32 cuer 3dupeKTHBHOTO HCIMONB30-
BaHNA SHEPLHH TasoB, a Takxe §ojee BLICOKMX K. 0. A. TYpOWHBEI.

CHcreMa uMeeT ZBa BApHAHTA: 1) HCIONB30BAHKE AAA CTYNEHH [ HMIYJIbC-
HOTO HaALyBa, a AAg cTyNeHu /J Hajgnyra NOCTOHHOTO NABACHUNA; 2) HCHOMb-
30BaHue B ofeuX CTYNMeHAX CHCTEMBl HagiyBa ¢ p = const, mpuuem rasel cHa-
Yafia HANpapAAOTCS B PecHBEp, a 3aTeM yie B TYDOHHY TOCTOSHHOTC LaBje-
HHAl CTYNEeHH [ (BMeCTO HEIOCPeACTBEHHOI'Q HOKBOJA2 HMIYJLCOB K TYpOHHE).

[pu umnynscHoil cxeme I'TH pecusep (Py) pacnonaraior Mexay UMNYJIbe-
HO#l TypOKHCH BBICOKOro NaBNeHUA U TYPOUHOH HU3KOTO NOCTOAHHOIO HaBlne-
HUA; OXMAaxpedHe BO3AYXa B 0OOMX BapHAHTAX — JABYXCTYHEHTATCe.

21.5. XAPAKTEPHCTUKH
COBPEMEHHBIX CYAOBLIX JBHTATEJER C ITH

Yersipex- 1 AsyxrakTHnte COH ¢ Bhicokum Hapayeom. I3 paccemor-
DEHHR [apaMeTpoB paboThl HEKOTOPHIX HaHGO/Iee THNMYHBIX TNOJHOCTBIO
ocBOeHEHX gethipexTakTHHX COJ, ¢ BRICOKMM HauayBoM (Tadm, 21.1) BuTeKaeT
CUeRYIolIee: IHJIMHEPOBAs MOIMHOCTD N, H3MeHsilomascs B npefenax or 350
ko 1500 . c., Mo2BoAAET OCYMECTBAATh arperaTHy® MOuHorTs N, (IpH{ =
=12+18) or 4000 g0 27 000 2. ¢.; CcAeJOBATENBbHO, NPH YCTAHOBKE AH3€/b-
PENYKTOPHON mepenauu ¢ ABYMA AW3eAAMH HA OAWH Bal MOXKHO HOJYUHTH
MOIWHOCTh o 54 000 4. ¢, (mpu i = 2 18§).
Yrasauublil Juanason N,, OCYUIECTBJASJCA NPH H3MEHEHUH MNADAMETPOB
NPHMEPHO B CJAEAVIOMHX TIpegenax:

Huamerp paSouero waamegpa D, ew . . ., . . . . . .  26—6§
YacToTa BpawleHud n, of/Mad . . . . . . . . . . . .. B340—750
Cpenusts cKopocTh HOPWHE Gy, MiC . . . . . . . . . .. T7.0—9]1
Cpesnee sppekTHEBHOR HaBReHHe p,, Krefem® . . . . . . 15,5—21,3
Topmuepast momuoets Mg, 3. cfam® . . . . . . . ., 41,5-—58,5 .
Cpennuft 5pdeKTHBEBI YASABHEE pAcXol TONAHBA g,

Milcw ... L ... e e .. 187—148



Syavenns napaMeTpoB, BJAHAKUIHX HAa MOpoUecCH HAARYBA H CropaHus
TonanBa MPHBEAEHBl HHIKE.

Hapnenne

HajnyBa pp, ara
KOHUA CHATHA Po, Krc/om?
KOHDA CTODARHR pg, Krofom?

XapakTepHcTHUCCKHE OTHOIIGHHA IABMCHHH

1,6—2,7

70--90

100—130

D ¥ v . S o
Peilh o e e e e e 40—50 {~45,0)
Dot Pe e e 5,6—6,8 (~6,2)
OciosHpie RAPAMETPLI CYAGBLIX
2 s | = | 3
§ H_,S,“g:;aog THI geHTaTens 3 s ) k) ‘::-
£ 9 S ¥ 8 p 3
i Ea‘ by = o Ny E
S.E.M.T. PC2-400 40/46 1,15 650 | 520 | 19,5 | 8,0
(Ilnactag) PC3-480 48/52 1,08 | 950 | 470 | 19.3 | 8.15
PC4-570 57/62 1,08 | 1500 | 400 {21,3 | 83
M.AN. VV 40/54A 40/54 1,35 625 | 450 | 18,06 8,10
: VV 52/554 52/55 1,06 | 1050 | 450 | 17,7 | 8,25
G.M.T. (Pnar) |- A420 42/50 1,19 | 600 | 480 | 182 | 80
" AB50 55/50 1,07 | 1200 | 430 [17.9 | 85
g |S-W.D.(Cropk- TM410 41/47 1,15 667 | 550 |17.6 | 8.6
2 Bepkenyp) TME20 * 62/66 1,06 | 1700 | 425 | 18,0 | 9,35
5, 3yasitep ZVB40/48 40/48 1,2 650 | 530 }19,4 | 85
3 | Bypuewicrep | 50ZU 50/54 1,08 | 80| 450 15,5 | 8.1
& E Baim - S/UB0P * 60/64 51,07 | 1500 | 375 | 18,75 8.1
MaK MB52AK 45/52 1,15- | 750 | 480 | 17,0 | 83
Mepane «Mammap» 38,1/457 1,26 600 | 600 |17,57| 9,1
Syasuep — 65/65 * 65/65 1,0 1600 | 375 | 17,8 | 8,12
M.A.N.
Maurcyn V60M §0/64 1,07 | 1500 | a0 202 | 7.9
Axacaxa 8U50 50/62 1,24 813 | 340 | 17,68 7,0
Dynucn EMD26X * 26/32 1,28 355 | 750 [25,0 | 8.0
MunyGucn UE 42/56C £2/56 1,38 650 | 330 | 9,93| 7.1
UE 30/40 * 30/40 1,33 §00 § 630 [ 152 | 84
g Jokedopa «Caxope» 58/130 1,52 | 2500 300 {109 {88
g Pacrou AOM 36,2/47 1,3 506 | 450 ;10,55 7.
£ 3yasuep Z40 40/48 1,2 |600—| 445 [10,1— 7,1
5 : 720 12
= Z40/48* 40/48 1,2 234 | 450 {150 |.7.2
Bpouc _ - 22/38 1,71 300 | 600 | 15,8 | 7.8
Cuar-Boanec 30HDK 30/54 1,80 | 480 | 3875 150 | 6,75
* ODRTEHC OTCeKH HOBMX MBC {ng 1 AHBaps 1975).
*¥ TIpH BCacHBanHA BOSAYXA HEOOCPeACTBEHHOD HS OKpYsaluwed cpefi.
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HeobxoruMe oTMeTHTB, 4TO NOJYHCHHEBIC XapaKTCPHCTHUCCKHE OTHGIIEHHHA

H nogasarteji pPaszJHYBBIX THIIOB AHseqell oueHL MAaJ0 OTAHYARTCH Apyr ot
IpyTa ¥ YCTAHABNUBANT PAJ B3aHMOCBARECH, TIPH KOTOPHIX 0CTHRaeTca 3diex-
THBHEIA YAEJNBHBEIH Pacxoll TOIVIHBA, NMPeRYyCMOTPEHHBIH TEXHHYECKUMHE YCAO-

BHAMH Ha TOCTaBKY ZHsesell {cM. Ttada. 21.1).
IToBHIIIEHHE CTENEHH HaimyBa ¢ p, = 20 grc/eM? xo p, = 256+35 Kre/em?

v

OpU COXpaHeHHn ¢, paBHbIM 160—150 r/(n. c-u) IPUBOAHT K BO3pacTraHuio p,
Ao 150 Kre/em?, yTO HENMpPHEMJIEMO BCIEACTBUS HEOOXOARMOCTH SHAYNTENBHOTO
YIOPOUHEHHA KOHCTPYKUHH RH3ead (2 cJaeIOBaTeIbHO, H €ro YTAiKeJeHHd),

COJl ¢ BHICOKHM RaAIYBOM

Tabauya .P‘;‘

Wr .r.m:. P, , P XNapakTepHCTHISCHHE NIOKASATENH o <

°] & < i
Nnm m.,x KrefeM® Pripe Pair. Pylry PafPe ﬂu.m quw QW
52 | 240 ] 277 | "120 | 0,123 — 50 615 | 90 | (48 | 133
54 | 2,50 | 34+ | 120 | 0,120 - 48 6:25 | 90 | 149 | 134
58,5 | 2,55 | 30** | 120 | 0,020 | — [ 47 565 | 90 146 | 131
86| 19 | &7 120 | 0,152 | 1,38 | 41,5 5,7 — 153 | —
49,0 | 2,1 | 80 120 | 0,151 | 0,150 | 41,5 6,8 - 49 | —
435 | 1,5 | 70 100 | 0,155 | 1,43 | 40,0 6,15 | 85 152 | 129
5,0 1,8 | 75 14 | 0,185 | 1,53 | 40,8 6,4 8 | 152 | 129
50,5 | 2,7 | 74 115 | 0,154 | 1,54 [ 425 6,5 8 [ 185 | —
560 — | 72 - 115 - 1,59 - 6,4 — 1583 | -
55,0 | 1,85 | 78 120 | 0,146 | 1,54 | 42,0 6.2 87,5| 152 [ 133
41,620 | 75 0 | 0128 | 134 | 50 6,9 — | 7| =
50,6 | — — - - - | - — - - -
47,0 | 1.6 | 77 110 | 0,152 | 1,43 | 42,3 6,5 91 153 | 139
53,0 | 1,83 [ 33,7 *¢| 116 | 0,162 - 41,0 6,6 - 55 § —
485 — — — — - - — — - -
534129 | % 130 | 0,144 | 145 | 44,5 6.4 90 153 | 137
415 | 1,40 | 78 — | o013 | — — — 90 156 | 140
65,5 | (4.4} | (90) (130) | (0,175) | (1,45) | (30.0) | (5,2) 158
43,0 | 1,05 { 65 8 | 0215 [ 1,3 41,5 9,0 90 160 | 144
85 | 2751 75 115 | 0,180 | 156 | 42,5 7.7 — — -
64 1240 | 55 106 | 0,226 | 1,93 | 445 9,7 92 149 | 137
50 | — | 64 105 — 1,64 — 10,0 - 155 | —
475 | — — - — - - - — — —
72 — - - - - - - - - —
79 | - - — _ -~ - —_ - — —
675 { — - — | = - - - — — —
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a TaKme nepexofa Ha GoXee ZOPOTOCTOSILIME MATEPHANB AAA €ro H3roToBJE-
"qus, IlosTomy nHpH mepexome Ha 0oJiee BEICOKHE CTENEHH HAJIYBA CHEAYET
B TEPBYIO OUepenb ACOUBATHCA CHHKEHHSA 3HaquHH P, HE YXYJIlasi IpH 3TOM
3KOHOMHEYHOCTH HH3eJeH.

OnuyM M3 MHTEPecHHX peilennil 3T0H 3a7aull ABJISOTCS ONBITHLIH Hseib
dupmu Dyrxa tina 6MD26X (em. tabn. 21.1), B koTopoM Jnd OOAYYEHHSA
p.= 25 xrc/em? npu g, = 158 r/(n. ¢ w) u p, < 130 kre/cM? ucnoab30BaHEI
ABYXCTYNEHUATaa CHCTEMA HAZZYEA
(ctynenb f — MMUyNbcHasg, CTYNEHDb
{{ — moctosiuporo  HaBAaeHMA) M
BHYTPERHee (JONOMHKTENbHOE) 0X 8-
KACHHE BO3Ayxa 0o cnocofy Mun-
nepa (MOMHMO OXJafguTensli peKy-
NepaTHBHOIO THMA).

K coxanenuio, paccMOTpeHHEBIH
Crocot OCYIMECTB/ICHHS  BHICOKOTO
HaANyBa HMMeeT ¥ XDYOHEE HENO-
CTATKH — YCJORHEHHE  KOHCTPYK-
IUH ¥ YBeJHYeHHe CTOHMOCTH H3Fo-
Pre. 21.8. Cxewa TTH dupmer Bypumeficrep roBIeHHs IH3e]1.

u Bain. Jpyrum mpuvepom nepcneKTHB-

{— TK; 2 — yToiuSauuOMRWA  TApOTEHepaTOD;  porg pelleHHst 3TOH JKe 3ajaul AB-

A = A JIHETCHP onuitEpit BOJ| tuna 4PA6

dupmer S. E. M. T. (D = 28 oM,

S =29 cm, n = 1050 ob/MUB), B KOTOPOM YRAJOCh IOBBICHTb LHUAHHAPO-

BYiO MolmxocTb Ha BO% (7o p, = 25 kre/cm®) 3a cuerT cHMeHus € ¢ 12,0 o

8,6 (3Haqe1me p; TIDH 3TOM He Boapocno). Hiuxe anBe,uebe pesy.nb'rarbl
HeneTagRl cepufiHoro W onmTHoro Amseqeft dupmer S. E. M. T

g z 8

. : ) 3 = I =
Jkzent R;*:, ; -‘§ 'i E:’ (0_, ?:
= o & w Ny EE E .
Cepuilusi 350 16,7 1050 12,5 130 o7 600 162
OnkiTabli OO 25,0 1050 8,5 130 Fais) 650 169

HMs paccMoTperiis NPUBEACHHEIX JEHHEIX CASAYeT, YTO g, ONBITHOTO Au3e1s
Bo3poc Ha 4%; ¢dupMa CYMTAeT 3TO IKOHOMHYECKH NpHEMJIEMEIM, OIHAKO
BeiyTca paboTel N0 CHHIKCHHIO g,. JKCHepHMEHTH NOKa3ajil, 4TO YACABHBIH
PACXOJ Mac1a B ONMBEITHOM AHzeJe He Goabllie, 4eM B CepPHIAHOM, 4 TeMueparypa
H Ten/JOBHE HAFPY3KH H& NCOPINEHB U KPHILIEY Jiisg 000X LHzenell IPHMEPHO
OIHEAKOBH,

HeyxtakTHrie kpeiiukoudane MOQ ¢ I'TH., ®upma bypuefictep u Balid, |
BEIMYCKaWINas IBYXTaKTHHE XKpefnkondHurle cyaossie MOJI ¢ npaMoTOYHO-
KnanaHdHoil IIPOLYEKOl, NMepBoi BEeJA K OCBOHJA HMIYJIBCHVIO CHCTEMY HAJ-
AyBa {co ceodoaHpiM arperatoM TK), He Tpefymollylo KakHX-THGO NONG/HH-
TeAbHEIX KOMIpeccopos {puc. 21.9).

Floaumii 6anzanc momuocrelt (N, = N,) npH OTCYTCTBHH KHHeEMaTHYeCKOi
CBA3M MEXAY AH3eneM H TK Ha Bcem AHanasoHe pexuMoB padioTst ofecneuH-
BaeTcA 3a cueT 00J€e PAHHEIO OTKPBHITHA BHIIYCKHOTO KnanaHa, MHHHMAJIbHO
. HeoOXOoHuMBIX O0BEMOB BHINYCKHEX TpakToB o TK, Hammepbmero BaduITKa
TNpOAYBOYHOrO BO3AYXa (Snarofapd DpAMOTOUHONR HPOAYBKE), OTHOCHTENLHO
BEICOKOH Temnepatypnl nepen T (okoqo 400—450° C}.
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{Ipu sanycke T packpyunBaeTcs CKATHIM TIVCKOBBIM BO3AYXOM, UTO AJET
BO3NOXKHOCTb [IONIYYMTh HEOOXOZMMYID NPOAYBKY LHUJHHAPOB TOCAE TIEPBHIX
BCORBILLEK, 4 B cayyae BeIXoda H3 crpos scexX TK paGotathk ¢ wacroToli Bpaumie-
HH#, pasHoll 0,7 HOMHEHaJBHOH (3a cder aBTOHOMHOrO aBapuiiHore TK).

HopefilnM MoOIHOCTHRIM psifioM Auseset ¢ I'TH ¢upmel Bypwmefictep 1
Ba#in sBagerca KGF, npototHnoM KOTOpPOro ciyXHT MOAEPHH3HPOBAHHBI
anszean tuna KS0GF; B nociennust npu VBeJMUEHHH CTEMEHH HAAZYBA BHECEH
PS KOHCTPYKTUBHAIX YCOBepileHcTBOBaHHUE. [lapaverpu Ausenelt store psjpa
npisenensl 8 Tabda. 24.1.

Dupma 3yIblep BHNYCKAeT ABYXTAKTHHE Kpefilkonduse cyaosue MOJ
C KOHTYpHOII CHCTeMO# TPOAYBKH H KOMOHEHPOBaHHOH cuctemol I'TH. B ¢cBasu
¢ TOBBIUEHHEM CTENEeHH HaflyBa AJA HOBOTQ
sMomsocTaore paga RND dupma nogrocTeo
nepeiaa ¢ MMOyALCHON CHCTeMBl HallLyBa
Ha CHeTeMY HalAYBa ¢ MOCTOAHHEIM JaB.e-
HHeM (p = const).

B  xomGunupoparHo#  cucteMe I'TH
(puc. 21.10) BO3EYX H3 OKpyHXawolleh cpefbl
nocie cxatus ero B TK nocrymaer wepes
OXAAZHTEAbL B OOLIEH AN BeeX HNUANHADPOB
pecusep A, OTKyIa MepUOAHYECKH (TIPH Xoje
nopuiHeli K H. M. T.) IRpeTeKaeT 4yepes obpar-
HEle KJanausi B HHIAHBHAYaJbHBIE JJ%
KaxA0ro NUAKUHIPA DOANOPIUHEBEE TIOJOCTH
B. Tlpu xome nOpWHS BHH3 BOSAYX CHKH-
maercs B nonoctax B u Cn janee ocymect- |
BJAAET MpoLecc NPOAYBKH M HAARYBA UH- !
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MakcuManpHoe H30BITOYHOS BARJIEHHE B

noaoctix B ¥ € coBNaaeT c MOMEHTOM OT-

KPHTHA TPOAYBOUHHX OKOH, 4TO Ipelo-

XpaHsieT OT 3abpoca rasoB B MPOEYBOYHLLA

pecusep. C MOMEHTA MaJieHUA NABJEHHA B pue 91,10, Cxeva TTH dupus

noj