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Jleknus 1 (2 yaca)

Tema: Obuwue céedenus, Ha3HAYECHUE ABUAUUOHHBIX 0gUzamellell.
0030p pazeumusn 0euzameecmpoeHus.

I1nan JexImm:

1. ABuanMOHHBIC CHIIOBBIE YCTAHOBKH.
2. HasnaueHue aBUAllMOHHBIX JBUTATEIIEH.
3. Pa3BuTHe aBUAlIMOHHOTO JABUTATEICCTPOCHHUSI.

ABuanonsble cuioBble ycTaHoBKH (ACY) mpeaHa3HayeHbl Ui CO3[aHUs Ha BO3TYLIHOM
cynse (BC) cuibl Taru. OHM COCTOST U3 ABUTaTENEl, a TAK)KE CUCTEM M yCTPOUCTB, 0OecreunBato-
KX paboTy aBUALMOHHBIX JIBUTaTenel u O6ezonacHocTh nosneros BC.

BaxxHoe mMecTo B HapOJHOM XO3HCTBE Hallel pecnyOJIMKH OTBOAMTCS aBHALUM, SBIISIO-
mieiicst Hanbosee COBPEMEHHBIM BUJIOM TPAHCIIOPTA.

Ha Bo3aymHbIX JUHUSAX Hamed pecnyOnMKU pabdoTai0T BBHICOKOPKOHOMHUYHBIE CaMOJIETHI
NJI-62; TY-134A; TY—-154, a Taxxe cemeiictBa ¢pupmbl "BOMHI™, a Takxke TpaHCIIOPTHBIE CaMo-
netsl AH-8; AH-12; WJI-76T, B nepcnekTuBe IMIaHUpPYyeTCs HCIONIb30BaTh camonersl MJI-114;
NJI-114T, xotopsie 3ameHsAT Takue camoneTol kak AH-24; AH-26 u SIK—40. Camonerst AH-8;
AH-12; WJI-76T; WJI-76M®; NJI-114; NJI-114T npousBoausiock u npousBoautcs vHa TAITIOuY.

[TockonbKy Teopuio aBHAlMOHHBIX nBurarenei (AJ]) u3ydaroT B cHenuaimbHBIX Kypcax,
JAHHBINA MPEIMET MOCBSIIEH U3YYEeHUI0 KOHCTPYKIUH, TPOYHOCTH aBUALIMOHHBIX CHUJIOBBIX yCTaHO-
BOK, paccMaTpHBaeT MPUHLUIIBI KOMIOHOBKH, KOHCTPYKTUBHOTO BBIITOJHEHUS U aHAN3a paboThl B
ACY cucreMm M ycTpOMCTB, a TaK’Ke OCHOBHBIE CBEJECHMSI IO BCIIOMOIaTe€IbHBIM CHJIOBBIM YCTaHOB-
kam (BCY).

[Ton cucteMoil moapazymMeBaeTCsl COUeTaHUE JIEMEHTOB (arperaToB) U CBA3EH MeX1y HUMU
(TpyOOIIPOBOIBI, COEIMHEHHUS], DIIEKTPUYECKas IPOBOJIKA), OOBEANHEHHBIX OOIIHOCTBIO (DYHKIMNA U
o0OecrieunBarOINX HaJAEXKHYIO0 padoTy aBurareneil. [lo Ha3HayeHHIO 3J€MEHTHI CUCTEM Mojpas3fe-
JSIFOT Ha CHEHMAIM3UPOBAHHbIE arperatsl (M3/enus) B BUe 0akoB, OANIOHOB, HACOCOB, aKKyMYJIsi-
TOpPOB, (PUIBTPOB, TEINIOOOMEHHUKOB, CEMapaTopoB, YIPABISIOUIEH, PEryIupYIOUUil U KOHTPOJIb-
HO-U3MEPUTENBHON anmnapaTypahl.

Cucrembl ACY xapakTepu3yeTcsi HUIMYUEM B HUX ONPEJEIIEHHOTO BellecTBa paboyero tena
(’KUIKOCTHBIE U T'a30BbI€ CHCTEMbI), SHEPTUHU (JEKTPUUECKUE CUCTEMBI), TIepEMEIICHHEM JIeTalleH,
yacTel MallMH U MEXaHU3MOB (MEXaHHMYeCKHe CUCTeMbI). B cBOIO ouepe/p, JKUIKOCTHBIE CUCTEMBbI
NOJpa3eA0T Ha TOIUIMBHBIE, MacieHble, BOJASHBIE, a Ta30Bble - Ha BO3AYyLIHbIE, a30THBIE U T.II.
JIEKTPUUECKUE CUCTEMBI MPUMEHSIOT MOCTOSHHOIO M MEPEMEHHOro TokKa. OTHOCUTENIbHBIE YacTH
CUCTEMBI UMEIOT MOJCUCTEMAMM WJIM y4acTKaMU. B KUAKOCTHBIX M I'a30BbIX CHUCTEMAax OHU IOJY-
YUJIM Ha3BaHUE MarucTpanei.




B o6mem cniyqae ACY BKITIOYAIOT CHUCTEMBI M YCTPOMCTRBA!

1) obGecneunBaromue 00pa3oBaHKe TATH (CHCTEMbI BCACHIBAHHS BO3/yXa, BBIXJIONA Ia30B U
BO3/IyILIIHbIE BUHTHI);

2) KUJIKOCTHBIC (TOIUTMBHBIC, MAaCJICHBIC, BITPHICKA BO/IbI);

3) sammTHBIC (OXJIAXKICHHS, IPOTHBOOOJIEICHUTEIBHBIE, TIOXKAPHBIE),

4) sJjeKTpoMexaHWYeCcKHe (3armycKa, YIpaBIeHUs X aBTOMATU3UPOBAHHOTO KOHTPOJIS).

YcerpolictBa — 3TO COBOKYIMMHOCTh JI€TAJIEH M YacTe B BUAEC €IMHON KOHCTpyKuuu. X mpu-
MEHSIIOT JJIsl Pa3MEIICHUs, KPEIJICHHs, a TaK)Ke TeXHUYECKOro OOCIy:KMBaHUS JBUTATeNel U die-
MeHTOB cucTeM. OHU BKJIIOYAIOT: TOHIOJbI, KallOThl U OOTEKaTeNIN; paMbl, Y3Jbl U aMOPTHU3ATOPHI
KpEIUICHUS JIBUTaTellsl U €ro OTIENIbHBIX YacTeil; MOHTaXXHbIE U CMOTPOBBIE JIFOUKH C KPBILIIKAMU;
Habop crepkHel, hepm, maHeseid, IKpaHOB, IEPErOPOIOK H T.I1.

Pemennie 3a1ay, cBsI3aHHBIX C MOBBIIIEHHEM 0€30MMACHOCTH, CKOPOCTH, NATbHOCTH, BBICOTHI
II0JIETOB, YBEJIIMUEHUEM Ipy3onobeMHOcTH BC, pocTOM peryisspHOCTH U 3KOHOMHUYHOCTH PEICOB,
3aBHCHUT HE TOJBKO OT TATU (MOIIHOCTb) ABUTATENEH, HO U OT TOTO, HACKOJILKO YIa4yHO PEelIeHbI 3a-
Ja4ll CO3/IaHMs CIIO)KHOTO KOMIUIeKca cucteM u ycTporcTtB ACY. OOmUMHU SKCIUTyaTallMOHHO-
TEXHUYECKUMHU TPeOOBaHUSIMHU K cucTeMaM U ycTpoiictBam ACY sBIsitoTCS: 0€30MacHOCTD MOJIeTa,
obecrieueHust JIETHBIX, TEXHUYECKUX U IKOHOMHYECKUX XxapakTepucTuk BC, HageXHOCTh, TPOCTOTA
KOHCTPYKIIUU U YAOOCTBO B KCILTyaTalliu, TEXHOJIOTHYHOCTh, HEOOIBIIINE MAacChl U Ta0apUThI, Ma-
Jbl€ a3pOIMHAMUYECKUE COIIPOTUBIICHUS U T'MJpaBIUYeCcKue NoTepu aaBieHus. [Ipu n3ydenun ort-
JENbHBIX CHCTEM U YCTPOMCTB HEOOXOAMMO PYKOBOJCTBOBATHCS KOHKPETHBIMU TPeOOBaHUSIMU,
YCTAaHOBJICHHbIE HOpMaMH JIETHOM roaHoctu rpaxiaaHckux camosieroB (HJII'C) u npaBunamu
HNKAO, a takxe MepONpUATUSIMH M0 UX pean3aliu.

Pa3BuTHe nBUraTENneCTpOEHUS HEPA3PHIBHO CBA3AHO C Pa3BUTHEM aBUALIMOHHON TEXHUKU.

[ToaTomy 11 ycmenTHo 3Kcmtyatauu coBpeMeHHbIX BC, cHa0KeHHBIX BBICOKOA((HEKTHUB-
HBIMHU CWJIOBBIMHU YCTAaHOBKaMH, HEOOXOIUMBI 3HAHUS MPUHIIUIIOB PAOOTHI, KOHCTPYKIIMU U TIPABUIT
sKcIuTyaTauu cucteM u ycrporctB ACY. 3agadeil 3Toro Kypca sBisieTcsl CUCTEMaTU3alusl MaTepu-
aJIOB 0 aHAJINU3y pabOThl, KOHCTPYKTUBHBIM PEUICHUSIM U IKCIUTyaTallMOHHBIM OCOOEHHOCTSIM CH-
cteM u yctpoiicTB ACY B COOTBETCTBUU C ITPOrpaMMOi 00y4eHusl.

KiroueBble cjioBa:

M — ABUAIIUOHHBIC CUJIOBBIC yCTaHOBKI/I HpeHHaBHaquBI IJIA CO3JaHUs TAT'W HaA BO3JIYHI-
HOM CYJHE;

CHCTEMa — 3TO COYETAHUE DJIEMEHTOB U CBSI3€HM MEXIy HUMU,

YCTPOMCTBO — 3TO COBOKYITHOCTD JI€TAJIEW U YaCTEN B BUJE €AIMHON KOHCTPYKIIUU;

HJIT'C — HOpMa J€THOM TOTHOCTH TPa’KJaHCKHUX CaMOJIETOB.

KoHTpoJLHLIEe BOIPOCHI:

1. Pacckaxwure, uro BxoguT B ACY?
2. Yro moxpasymenaercs moj cuctemoir ACY?
3. UYro Bxoaut B ycrpoiictBa ACY?

Jluteparypa: ([1]c. 3-4); ([3].c 3-4).



Jleknus 2 (4 yaca)

Tema: Aeuayuonnsie 2azomypounnvie oguzamesu. Ycmpoiicmeo, RPpUHYUN
oelicmeus asuadguzameseii. OcHoeHble napamempol.

I11an JexImm:

1. ABuanMoHHbIe ra30TypOMHHBIE JBUTATEIH.
2. YcTpoiicTBa ra30TypOMHHBIX ABHTATEICH
3. OcHOBHBbIE TapaMeTphl I'a30TypOUHHBIX IBUTATENIEH.

[Iporpecc coBpeMEHHOIH aBHAlMM BO MHOTOM OIPEIENSIETCS MPOrPECCOM JBUTATENECTPOE-
HUs. OO 3TOM rOBOPUT BCSI UCTOPHS PA3BUTHSI aBUAIIMHU C CAMOTO Hadajla U J0 HaIllluX JTHEH.

Jlo KOHIIa BTOpPOW MHUPOBOM BOWHBI OCHOBHBIMU ABHUALIMOHHBIMHU JIBUTATEISIMU SIBIISIIUCH
nopirHeBble aBuratenu. Haunnas ¢ 1945 r., BoeHHas aBuaius, a cryctsi npuMepHo 10 neT, u rpax-
JAHCKasl aBHAIMsl, TOCTENIEHHO Mepenuin Ha ra3oTypounnsie nsuratenu (I'TI), koTopbie sBASIOTCS

OCHOBHBIMU JIBHUI'aTCIIIMH COBpeMeHHOﬁ aBHallH.
B HACTOAIICC BpEMA HCIIOJIB3YIOTCSA HCCKOJIBKO TUIIOB 3TUX I(BI/IFaTeHCI\/'II Typ60peaKTI/IBHLIC

(TPL), ryp6oBuntoBsie (TB/), nByxxkonTtypHsie (TPI/I).
Jlanee paccMOTpUM CcXeMy, IPUHIUI paObOTHl U 00JIACTh MPUMEHEHUS KaXJ0ro U3 yKa3zaH-

HBIX JIBUTATENEH.

TypbopeaxmusHvle O8ucamernu.

TPJI_cocTouT M3 MATH OCHOBHBIX 4YacTell (puc. 1): BXomaHOTO ycTpoiicTBa 1, kommpeccopa 2,
KaMephbl CrOpaHusi 3, ra30BOi TYpOUHBI 4 U BBIXOJTHOTO YCTPOMCTBO 5.

[Ipu monere camosiera Ha JBUTATENh HaOEraeT BO3MYIIHBIN MMOTOK. BO BXOMHOM yCTpoiCTBE
ATOT MOTOK TOPMO3UTCS M CKOPOCTHOM HAmop mpeodpasyercs B qaBieHue. M3 BXOJAHOTO yCcTpoKcTBa
BO3/yX IMOCTYIAET B KOMIIPECCOP, TI€ OCYILECTBISAETCS AajbHeilliee NOBBIIIEHUE JaBICHUS.



Janee mo/kxaThlii BO3yX HANpPABISAECTCS B KAMEPY CrOpaHus, IJIe HarpeBaeTcsl MpH CHKHUra-
HuM TorumBa. [Ipouecc moaBoaa Temia B KaMepy, B OTIIMYKE OT MOPIIHEBBIX JABUTATEIEH, IIPOUCXO-
JUT TIPU MIOYTH TIOCTOSIHHOM JaBJICHUH.

W3 kamepsl cropaHusi TOKATHIA U TIOJOTPETHIN Ta30BBIN MOTOK HANPABIISACTCS B TypOHUHY.
Pacimmpsisice B TypOuHe, ra3bl cOBepIlaT padoTy, KOTOPYIO IEpeqaloT KOMIIPECCOpy U BCIIOMOra-
TETBHBIM arperaram, 00CIy>KUBAIOIIUM JIBUTATENb U camoieT. [Ipu BbIXxojae u3 TypOUHBI JIaBJICHHE
ra3a 3Ha4MTEJIbHO NIpeBbIMIaeT arMocdepHoe. [lanbHelilee pacuiMpeHre ra3oB 10 aTMochepHoro
JIaBJICHUs NPOMCXOJUT B BBIXOJHOM COIUIE. B pe3yibrare CKOpOCTh MCTEYEHUs Ia30B U3 COIUla C5
HOJTy4aeTCss HAMHOTO 0OJIbIIIe, 4eM CKOPOCTh mosieTa V.

Pa3HOCTh KOJIMYECTBA JBMKEHHS CEKYHIHBIX MAcC, BBITEKAIOIIUX U3 aBuratess razoB Gres,
u Bxosmero Bozayxa GgV, cormacuo ¢popmyse b.C. CreuknHa, paBHa CHJIE TATH JBUraTels, T.€.

R=Gres—-GgV,

Trac. R — CHJIa TATH ABUTATCIIA,
Gr — cexyHIHAs Macca BBITEKAIOIINX U3 [BUTATENS Ta30B;
Gp — cekyHIHast Macca BXOJISIIETO BO3IyXa;
V — ckopocTh mosieTa camoJera.

TypOopeakTUBHBIE JABUraTeNId MOJYYWIN IIMPOKOE NMPUMEHEHHUE B JIETATENIbHBIX anmaparax,
pa3BUBAIOIIMX OOJIBILINE JIO3BYKOBBIE M CBEPX3BYKOBBIE CKOPOCTH IOJIE€Ta, TJie OHU Hauboisee 3¢-
(EKTUBHBI.

[Tpu gpopcuposanuu TP]] myTem TOMONHUTENBHOTO CXKUTaHUS TOIIIIMBA B (popcakHOI kKamepe,
PacoJI0)KEHHOM MEXly TYpOMHON U BBIXOJIHBIM YCTPONMCTBOM, OH CTaHOBUTCS 3()(PEKTUBHBIM U Ha

OOJIBIINX CBEPX3BYKOBBIX CKOPOCTAX mojera (1o uncen My nonera 3...3,5).

Typbosunmoevie ogueamenu

Ha manpix u cpegaux ckopoctsx noiueta (1o 750 — 800 kM /a) TP/] 3HauntenpHO ycTymaer
TypOOBHUHTOBBIM JIBUTATENSIM U 110 SKOHOMUYHOCTH, ¥ TI0 CBOMM B3JIETHO—IIOCAJI0YHBIM XapaKTepH-
CTHUKAaM.

OtuM o0bscHseTcs mpumenenne TB/] (puc. 2) st yka3aHHOTO quamna3zoHa CKOpocTel moie-
ta. TBJ] cocTonT M3 TeX K€ OCHOBHBIX 3JeMeHTOB, 4To M TPJI, HO, TOMUMO TOTO, CHAaOKEH BO3-
JTYLUTHBIM BUHTOM, BaJl KOTOPOT'O COEIMHEH C BAJIOM TYpOOKOMIIpECccopa 4epe3 peLyKTop.

HeobxoammocTh mpuMeHEHHE peAYKTOpa BBI3BaHA TE€M, YTO ONTHUMAJIbHAs YacTOTa Bpale-
HUS TypOOKOMITpECCOpa 3HAYUTENHHO O0JIbIlIe ONTHMAIBLHON YacTOTHl BPAIICeHHUs BO3AYIIIHOTO BUH-
Ta.

B otnmmune ot TP/, B TB/l pacmupenue ra3oB MOJHOCTBIO (0 aTMOC(HEPHOTo JaBJIeHHUs)
WJIM TIOYTHU TOJTHOCTBIO OCYIIECTBISIETCS B TypOuHe. BenmeacTeue sToro MomHocth Typounasl TBJI
Py MPOYMX PaBHBIX YCIOBHUsAX Oousbie mormHoctd TP, HM36bimouHast MOuiHOCMb TypOUHBI
TB/] (cBepx mOTpeOHON MOIIHOCTH KOMITPECCOPA U arperaTtoB) nepeaaeTcs Ha BO3AYIITHBINA BUHT.

Tsara TBJI co3maeTcsi B OCHOBHOM BO3AyITHBIM BHHTOM (85-90%) M TOJIBKO YacCTUYHO peak-
LHUEUN CTPYH.

bonpmmnacTBO TBJI, mpuMeHsieMbIX B HACTOSIIIEE BPEMSsi, BBIMOJHSIOTCS MO OJHOBAJIbHON
cxeMe. B wactHocTH, 1o 3toi cxeme BeimonHensl TBJ] HK — 12, AU — 20, "JAPT", "Annucon" u
np. OnHoBanibHbIe TBJl oTM4ar0TCsl OTHOCUTENBHONM MPOCTOTOM KOHCTPYKIMH U PETYJIMPOBaHUsA, a
TAKXe€ MaJIO MacCOM.



Ha npakTuke noay4niau NpUMEHEHHE U JBYXBAJIbHBIEC IBUTATENHN, Y KOTOPBIX KOMIIPECCOP U
BUHT IPUBOJATCS BO BpallleHHE OT pa3HbIX TypOuH. [IBUrartenu, BBHINOJHEHHBIE MO TaKOW CXeMe,
YCTaHaBJIMBAKOTCS, KaK IPAaBUIIO, HA BEPTOJIETaX U B OTACIBbHBIX CIIydasiX Ha CaMOJeTax.

eyxxoumypHvie 0gueamenu

JIByXKOHTYpHbBIE JBUIATEIN B JAHHOE BPEMs LIMPOKO IMPUMEHSIOTCSA B IPAKIAHCKOW aBHa-
nuu. TPJIJ] cocTouT M3 ABYX KOHTYpPOB: BHYTpPEHHEro (TMEPBBIA KOHTYpP) M HAPYXKHOTO, PacIoJIO-
YKEHHOT'O BOKPYT BHYTPEHHETO (BTOPOM KOHTYD).

[To ananoruu ¢ TBJI 31ech U366LMOUHASL MOIIHOCTh TYPOUHBI MEPEIACTCS BEHTUIIATOPY
(xomripeccopy) BToporo koHtypa. Pabouue npoueccsl Bo BHyTpeHHeM KoHType TPJ1J] anamoruvnbl
nponeccam TP u TBJI. A Bo BTOPOM KOHTYpE CKaThlil BO3AYX PACIIMPSETCS B BBIXOJHOM COILIE
ATOTO KOHTYpa W pa3BuBaeT Tary. Takum oOpaszom, Tsara TPJIJ] oOpasyercs u BO BHYTpEHHEM, U B
Hapy>KHOM KOHTYypax.

B TPIIJI cpenHsisi CKOPOCTh UCTEUYCHHSI CMECH (BO3AyXa M Tra30B) U3 BBIXOJHBIX COIEN KOH-
TYpOB IIpU NPOYUX PABHBIX YCIOBHSIX NpUMEPHO B 1,5 paza mensiue, uem y TPJI. BeneactBue storo
skonomuyHocth TPJIJ[ Ha 3emie, o cpaBuenuto ¢ TP/, Boime (Ha 40...50 %), a ypoBeHb mryma
Menbie (Ha 12 ...15 nb).

B omnnune ot TB/] nyymas 3KOHOMUYHOCTh JABYXKOHTYPHBIX JBHUIATENIEH MO CPABHEHUIO C
TPJI coxpaHseTcs M Ha 3HAYMTENILHO OONBIIUX cKOpocTsax mojera (no My = 1,2...1,3). TP mo-
T'yT OBITh () PEKTUBHBIMU U 17151 OOJBIINX CBEPX3BYKOBBIX CKOpocTei monera. [lotomy, uto cxxura-
HUE TOIUIMBA POUCXOJUT B IBYX KOHTYpax.

[TepBble aBUalMOHHBIE TYpOOpPEaKTUBHBIEC ABUTaTEeNU ObLIH Tsroil okoso 10 kH (1000 krc) u
yACIbHBIM PAacX0JIOM TOIUIMBA (OTHOIIEHUE YAaCOBOTO pacxojia TOIIuBa K Tsre ) okoso 0,15 kr/a-H
(1,5 kr/u-xrc).

B nacrosee Bpemst TP/l umeer tary nopsinka 100...150 kH u Gonee, a yaenbHbIi pacxon
torunBa 0,075...0,080 kr/4-H, T.e. 3a KOpoTKuii cpok SKOHOMUYHOCTH TPJl ymydmmnuck. DKoHO-
MUYHOCTh aBUALIMOHHBIX MOPIIHEBBIX JABUTATENEH MPAKTUUECKH HE U3MEHUIIACh.

JIByXKOHTYpHBIE JBUTAaTEeNU HUMEIOT B3neTHyio Tiary 250 kH u Gonee, a ynenbHbIH pacxon
toruBa 0,03...0,035 kr/4-H (T.e. mo cpaBHEHHIO MEPBBIMU PEAKTUBHBIMU JABUTaTENIMH SKOHOMUY-
HOCTb YBEJIMYMIIACh B 4 pa3za).

Pa3BuTHIO ra3oTypOMHHBIX ABUTaTENel, KpoMe YIydIIeHHs] a3pOJMHAMUKHN MPOTOYHON Ya-
CTH, CIIOCOOCTBOBAJIO MOBBIIIEHUE TApaMETPOB paboYero mpoliecca: TeMIepaTypsl ra3a nepea Typ-
Ounoli Tr ¥ cTeNeHH TOBBIIICHHS TaBJICHHS BO3IyXa B KOMITpeccope Tk (7K — 3TO OTHOIICHHUE JIaB-
JIeHHs BO3/1yXa 32 KOMIIPECCOPOM K JAaBIICHUIO Iepel KOMIIPECCOPOM).

[Tepseie ['T/I umenu Takue mapamerpsl: ik = 3...3,5 u Tr = 1000...1050 K. B Hacrosmee

Bpems Ttk AoxoauT 10 20...30 u 6osee, a Tr mo 1500...1600 K. Bonbmue 3aciiyru B CO3/IaHUU Ta-
30TypOMHHBIX JIBUTaTelIel B HAIE CTpaHe MPUHAJICKAT TAKUM U3BECTHBIM KOHCTPYKTOpaM, Kak
Kmumos B.A., Mukymua A.A., Jlioneka A.M., Ky3zneros H.Jl., Jlo6psiaun B.A. u np.

N3 3apybexxHbix (hupm, T0OUBIIMXCS OOJNBIIUX YCIIEXOB B COCIMHEHUU BHICOKOA((HEKTUB-
HBIX Ta30TypOMHHBIX JBUTATeNel, MpexJe BCero HeobXxoaumo ykaszaTh: Pomic—Poiic (Anrinus),
Jbxenepan Onextpuk, [Iparr—Yuthu (CIIA), Coexma (Dpanuus) u ap.

KiroueBble cJioBa:

TP/ — TypOopeakTUBHBIC ABUTATEID,
TBJI — TypOOBUHTOBOI JBUTATENb;
TPII — nByXKOHTYpHBIE JBUTATEIIH;



U30BITOYHASI MOIIHOCTh — CBEPX MOTPEOHON MOILTHOCTH KOMIIPECCOPA U arperaTos;
dbopcupoBaHue — 3TO CO3JaHHE JOTOTHUTEIBHONW TATH Ha OOJBIINX CBEPX3BYKOBBIX CKOPO-
CTSIX ITOJIETA IIyTEM JOIOJHUTEIBHOIO C)KUTaHUs TOIUIMBA.

KoHTpoJILHbLIE BOIIPOCLI:

1. Pacckaxure 00 OCHOBHBIX 3Tanax pazsutus A/l
2. Pacckaxwurte 00 ocHOBHBIX arperarax [ T/I.

3. 3apy6exnsie TB/.

4. HazoBute aBTOpOB 00 aBTOpax co3zmareneid ['T/I.

Jluteparypa ([2] ctp. c 4 ol 1).

Jlexkumus 3 (4 yaca)
Tema: Bozoywinvie sunmul Haznauenue u npeovasnsiemoie mpedosanusi

I1nan JexImm:

1. BosnaymiHble BUHTHI
2. Haznauenue u nmpeabsiBisieMble TPEOOBaHHS

3. XapakTepHucTHKa BUHTA

BozoywiHslii suHm npeodpasyer kpyrsammi moMmeHT TBJl wim [1]] B cumy Tsru. [Ipu
3TOM UMEIOT MECTO NOTEPH, OLIeHUBaeMble K03 puiuenTom nosuesnoro nenctaus (KI1I).

BUHT cocTOUT U3 nonacTeid, BTyJKH ¢ MEXaHW3MOM IIOBOPOTA JIONIACTEH U YCTPOUCTB, obec-
NEYMBAIOIINX €Tr0 HaJeXKHYI0 padoty. /i ynpaBiaeHUs BAHTOM MMeETCs anmnaparypa aBTOMaTHyde-
CKOT'O ¥ pyYHOT'O JIEHCTBUS.

K BO31IylIHBIM BUHTaM MPEJICTaBISIFOTCS CIEAYIOIINe TpeOoBaHUS:

O seicokuit KIT/I;
(J u3MeHeHHe yria YCTaHOBKHM JIONAcTed B JUana3oHe, 00eCleunBaroieM JeTKUi 3amycK

JIBUTATEJIS;

0 MUHHMAIBHYIO TOJOKUTEIBHYIO TATY BUHTA Ha PEXKHME MAJIOro rasa:

0 MakcHMaJbHYIO OTPHUIIATEIILHYIO TATY MPH Mpoodere;

O MuHHMaIbHOE JIOOOBOE COMTPOTHUBIICHHUE JIONACTEH BO (DIIFOTEPHOM MOJIOKCHHUH;

0 aBTOMaTHYECKOE M3MECHEHHUE yIiIa YCTAHOBKH JIOMACTEH B 3aBUCMMOCTH OT PEKHUMA I10-
neta JIA u paboTHI ABUTATENICH CO CKOPOCTHIO MOoBOpoTa He MeHee 10 rpan/c;

0 MuHMMAaTbHBIC 3HAYCHUS PEAKTUBHOTO U TUPOCKOINYECKOTO MOMEHTOR;

O B KOHCTPYKIIMM BHHTA PEryJsATOPa YaCTOTHI BPALICHHUS TODKHBI OBITH aBTOMATHYECKHUE
3allIUTHBIC yCTpOﬁCTBa, OrpaHu4rBarouIuc HpOI/I?)BOJII:Hblﬁ nepexon JIoIIacTeil BUHTA Ha MaJIble YTIJIbI
YCTaHOBKH U MPEIOTBPALIAIOIINE BOSHUKHOBEHHE OTPUIIATENILHOM TSTU B TOJIETE;

O sammra nonacreil ¥ oOTEKATENS BTYJIKH BHHTA OT O0JICJICHCHNUS,



O nocraroyHasi IPOYHOCTH TPU MAJIOH Macce, yPaBHOBEIICHHOCTh U MUHUMAJIbHBIN IIIyM;
O xopomiast TpaHCIOPTa0EIBbHOCTh, BEICOKHI pecypc.

Xapakmepucmuka eurHmda

OcHoBHBIE XapaKmMepucmuKu 8UHMA MPUHIATO NOAPA3AENATh HA T€OMETPUUECKHE, KU-
HEMaTUYECKUE U a3pOJIMHAMUYECKUE.

K reomerpuueckuMm XapakTepUCTHKaM OTHOCAT AuaMmeTp (paguyc), YUCIO JionacTei, Gpopmy
JIOTIaCTH B IUIaHE, TOJNILMHY U yIJIbl YCTAHOBKU CEUEHUM JIONACTEM.

Luamemp seuHma (D = 2R) onpeaenser OKpYKHOCTb, OMMMCHIBAEMYIO KOHIIAMH JIOTIAaCTeH
IIPU BpalllEHUU BUHTA OTHOCUTENBHO €ro ocu (puc.3.1,B kH.[1] cTp.60).[AuameTp sBIseTCS IJIaBHEN-
el XapakTepUCTUKON BHHTA, TaK KaK BBIOMpAETCA U3 a’dpOJAMHAMHUYECKUX COOOpakeHUil M corna-
CyeTcs C BO3MOXKHOCTBIO pa3MEIEHUS] BUHTA JIETAaTEJILHOTO ammnapara. /luameTpbl COBpEMEHHBIX
BHUHTOB COCTABJIAIOT OT 3 10 6 M. bonpmue nquamerpel BUHTOB npuBoAaT K Hu3kam KIIJ n ycnox-
HSIOT KOMITIOHOBKY JIA. Masble 3HaueHMs AMaMETPOB HE MO3BOJISAIOT IPeoOpa3oBaTh 3aaHHbIN KpY-
TAIIMA MOMEHT JIBUTaTelIsl B HEOOXOUMOIO TATY.

Ecnu paspesars jonactb Ha HEKOTOPOM paJUyce I' HMIMHAPUYECKOW MOBEPXHOCTHIO, UMEIO-
1IeH NPOJOJIBHYIO OCh, COBIAJAIOIIYI0 C OCBIO BPAILLEHUS BUHTA, TO OTIEYATOK pa3pe3a Ha3bIBalOT
cedeHueM Jomnact. [IpakTuuecku BMeCTO 1yrooOpa3HOro CEUEHUsl pacCMaTPUBAIOT IIOCKOE ceye-
HUe, NEepPHEeHIUKYIsIpHOE ocH jonacTu. OHO HMeeT Kpbulo 0OpasHyto Gopmy npoduiisi. YacTs nona-
CTH, HaxOJsIHECS MEXAY ABYMs paanycami (r U r + Ar), mpeacTaBiisgeT coOO0i 3JIEMEHT JI0MacTu 3.

311ech TakkKe BMECTO AYrooOpa3HbIX CEUEeHHI 0OBIYHO PAaCcCMaTPUBAIOT MJIOCKUE CEYCHUS.

OTHoleHne pajuyca CEYEHUs I' K paJuycy BUHTa R Ha3bIBalOT OTHOCHUTEIbHBIM PaInyCOM

-
r=—.
R

Panuyc nepaOotaromiel yacTu J0MacTH, 3aHATON BTYJIKOH, 0003HauaroT ro. Toraa

— To

ro=1o

s npeobpazosanus Kpymsaueco MOMeHmMa 0gueamens 8 msey ¢ MUHUMAIbHLIM 3HAYEHUEM
ouamempa 6uHm umeem Heckonvko nonacmeu. Ha coepemennvix TBJ] ycmanasnusaiom o6viuHO
yemvipex 1onacmuole sunmol. bonvwee wucno nonacmeu cnuxcaem KII/[. Ha mownvix TB/] emecmo
Veenudenus yucia 10nacmel NPUMeHsiom COOCHble BUHMbL, PACNONIONCEHHble Opye 3a OpyeoM U
spawarowuecs: 8 NPOMUBONOIONCHBIX HANPABIIEHUSAX BOKPY2 OOHOU OCU.

XapakTepHbIMU pa3MepaMM CEUEHHMS JIOMACTH SBJSAIOTCS MaKCUMallbHas IIUPUHA B U TOJIIMHA

C (puc.3.1), a Taxke UX OTHOCHUTEIIbHBIC BETUIMHBI

é:én c=g/

Yy COBpPCMCHHBIX BUHTOB 6maX - 8 - 10%

KuHeMaTnyeckuMu XapakTEpUCTUKaMU BHHTA SIBISIETCS OKpY’KHAs, MOCTyNareiabHas U pe-
3YJIbTUPYIONIAsl CKOPOCTH CEUEHUS JIOMACTH, YIJIbl aTaKd U MPUTEKAHUs CTPYH, KOOPPUIMEHT CKO-
POCTH.



B nonere cedyenus jionacTv BUHTA BPAIIAETCsl C OKPYKHOM CKOPOCThI0 U=wr=2mnnr u ABUKET-
Csl IOCTYMATENbHO CO CKOPOCTHIO mojeTa V (34ech U Jajiee n — yacToTa BpalleHus BuHTa). Kpome
9TUX OCHOBHBIX CKOPOCTEH, B MJIOCKOCTH BPAILEHUS BO3HUKAIOT MHAYKTUBHBIE CKOPOCTHU IOJICACHI-
BaHMS M 3aKpy4YMBaHUs, KOTOPbHIE VISl YIPOIIECHUS 3/IeCh HE paccMmaTpuBaioTcs. B aTom ciydae pe-
3YJIBTUPYIOIIAs CKOPOCTh

W B M/c onpenensiercs o Gpopmyie

W = /U2+V2

Hanpasnenune ckopoctu W 00pasyer ¢ Xopoit pouiist yroil aTaku o, a CO CKOPOCTbIO U YTOJl
NPOTEKaHUs CTPYH f3.

Torma o=o+p,

V V
rie —arctg — =arctg——
" P J U J 27mr

HpI/I IIOCTOSITHHBIX 3HAYCHUAX HOCTYHaTeHBHOﬁ CKOPOCTH U yrJjia YCTAaHOBKH C YBCIIMUCHUCM
paauyca ceyeHHs JIOMAcTH yroll 3 yMEHbIIAETCs, a YToJl L yBeINYHBACTCS.

Jyist TOro 4To0Bl KaXI0€ CCUEHHE JOMAcTH HAaXOIWIOCh MOJI OJJHUM M TEM K€ HauBBITOJTHEH-
[IUM YTJIOM aTakh O HAUB (TP KOTOPOM a’pOAMHAMHUYECKOE Ka4eCTBO MAKCHMAJILHOE), HEOOXOI1-
MO C YMCHBIIICHHEM YTJIa [3 YMEHbIIATh yroj YCTaHOBKU ¢. [103TOMY y JIomacTd BO3IYLIHOTO yriia
BUHTHl YCTAaHOBKM B KOPHEBOW YacTW HAWOOJbBIIUE, a MO HANpPaBIEHUIO K KOHIYy JIOMACTH OHU
ymenbiatores (cm. puc.3.4,B kH.[1], cTp.63 ). Takoe pacnpesenenne yrioB yCTAaHOBKA CEYCHHI J10-
MACTH Ha3bIBAETCS T€OMETPUUECKON KpyTKoil. KpyTka nomkHa oGecrieunBath ycIoBHe

o =@ -3 =const = aHAuB.

Jlns onpeneneHus BEIMYMHBI KPYTKH JIOMACTH MONB3YIOTCS TOHATHEM OTHOCUTEIBHON KPYTKU

ceuenus nonacti (P (cm. puc.3.5.8 kH [1]cTp.63), cpaBHUBaAs Yron ¢ yCTaHOBKH JJOOOBOTO CEUECHHS

JIOTIaCTH C YIJIOM YCTaHOBKH C€YEHHs, pacrnojoxeHHoro Ha r = 0,75 u 0603HauaeMoro B BUJE (0,75 -
O=Q— Do 75- OO01mas KpyTKa JIONACTH OIpPENEsieTCs] pa3HOCThIO YIJIOB YCTAHOBKH B Hadaje
H

paboueii yacTu JIONacTu Qro U Ha KOHIIE JOMAcTH QR . Tak Kak Mo paJnycy BHHTA yroJl yCTaHOBKU
JIOTIACTU MEHSIETCS, TO €r0 U3MEPSIOT Ha HOMHUHAIILHOM PaJNyCe I'HAM . 3HaU€HUE rHam OOBIUHO Oe-
percst paBHbIM 1000 MM muist BUHTOB ¢ D <4 M 1 1600 mm juist ¢ D > 4 m. CeueHue BUHTa Ha HOMU-
HAJIbHOM paJinyce Ha3bIBalOT KOHTPOJBHBIM MU €r0 MECTOHAXOXKIEHHEe 0003HadaloT Ha JIOMacTH
KpacHOU nosiockor 9 (cm.puc.3.1). KoHel nonactu NOKpBIBAIOT JKEATONH KPacKOW. JTO yJIydIIaeT «
BUJMMOCTbD » BpAIAIOIIErocs JUCKa BUHTA U CIIOCOOCTBYET O€30MMaCHOCTH 00CITyKUBaHHUS.

[Ipu NOCTOSIHHBIX 3HAYEHUS YIJIa YCTAHOBKH CEUEHHUS JIONACTH (P U OKPYKHOM JIOMACTH MOJIeTa
U yroza aTaku U3MEHSIETCS] B 3aBUCUMOCTH OT CKOpOCTH mosiera. [Ipu yBenndyenun ckopoctu V yroi
aTaKH 0. YMEHBIIAETCs, a TPU YMEHbILICHUN

V- yBenTU4MBaeTCA.

s Toro uToObl MPU M3MEHEHUH CKOPOCTH MOJIETa Yo aTakh O OCTaBAJICS MOCTOSHHBIM,
HEO00XO0IUMO U3MEHSITh YTOJ YCTAaHOBKH JionacTu (puc.3.6). 3T0 BO3MOXKHO ITyTeM IMOBOPOTA JIOMACTH

0 BTYJIKE BUHTA OTHOCUTEJIBHO cOOCTBeHHOU ocu. Koaddummentom ckopoctu V o6o3mauaror or-
HOILICHUE MEXKY IOCTYIaTEIbHON U OKPYKHOU CKOPOCTSIMU KOHILIA JIOIIACTH
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= |14
V= = =—.
UR gﬁ 10 27mr mD

AbdpoMHAMHYECKUE XapaKTEPUCTUKU BUHTA MPEJICTABIISCTCS B 3aBUCUMOCTH OT K03 durmen-

Ta CKOPOCTH 3 wm XapaKTePUCTUKH pexkrMa.(OTHOCUTENbHAS TTOCTYIIb)

Mexnay V u 1 umeercst 3aBUCUMOCTb V = —
T

/1€ J1 - XapaKTepUCTHUKa peXUMa (OTHOCUTEIbHAS TIOCTYIIb)

V - k03 GUIIHEHT CKOPOCTH.
K a’ponmHaMHYECKHM XapaKTEPUCTHKAM BHUHTA OTHOCSTCS TSATa, MOMEHT W MOIIHOCTb, IO-
TpeOHBIC TSI BpalleHHsI, U KOAPPUITUSHT MOJIC3HOTO JCHCTBHSI.
[TonHast aspoiMHAMHYECKAs CHJIA AJIIEMEHTA JIONACTH

dR = CRpW bdr,

rae Cr - K03QPUIHESHT TOTHOM adPOIMHAMHYSCKON CHITBI
W - pe3ynbTHpyOLIas CKOpOCTb B M/C.
b - MakcuMmanpHas MKUpPUHA JONACTH BUHTA.

A k03¢ (UIIMEHT MOJIE3HOr0 JEHCTBHS BUHTA ONPEEIISAETCS B CIEIYIOIIEM BU/IE.

C,, Co.y

'=c.” " C.

rae:  Cp - KoahPULUEHT TATH;
CN - K02 GUITUEHT MOIITHOCTH:

V' - K03 UIIHEHT CKOPOCTH.

KiroueBsie ciioBa u BbIpaskeHUs: BO3AYIIHBINA BUHT — BUHT IpeoOpa3yeT KPyTALIMil MOMEHT B
cuiy TArv; XapakTepUCTHKAa BUHTA — IOAPA3ACIAIOTCA HAa NEOMETPUYECKUE, KUHEMAaTU4YeCKOe M
a’poaMHaMHA4ecKkue; JlMaMeTp BaHTa OnpenenseT OKPYKHOCTh, ONMChIBaeéMas KOHIIAMH JIOHACTEM.
OTHOCHUTENBHBIN PAINYC — OTHOLLIEHUE PANyCca CEUEHUs K PaJinyCy BUHTA.

KoHTposbHbIE BOIPOCH:

1. Ha3naueHue BO3AYIIHBIX BHHTOB

2. Knaccudukanus

3. XapakTepucTuka BUHTA

4. BnusHWE BUHTA Ha TATY JIBUTATEIIs
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Jluteparypa: ( kH. [1], cTp.59...63);

Jlexums 4 (2 yaca)

Tema: BxoaHble VCTDOﬁCTBa, THUIIBI BXOAHBIX VCTDOﬁCTB, KOHCTPYKTHUBHBIC CXCMbI 10 3BYKO-
BbIX ¥ CBEPX3BYKOBLIX BXOJHBIX VCTDOﬁCTB.

[Inan neknuu:

1. Bxopansie yctpoiictBa I'T/I.

2. Tumnel u knaccudukanus BXoaHbIx ycrpoicTs I'T/I.
3. KOHCTpyKTHBHBIE CXEMBI BXOJHBIX YCTPOMICTB.

Bxoonvie ycmpoticmsa, npeonasnauensvt ons nodgooda K 0suecamento NompebHo20 KOIUuvecmad
6030yxa, mMocym Oblmb COCMABHOU YACMbIO OBUSAMENS, UIU HACMbIO KOHCMPYKYUU B030YUIHO2O
CcyOHa. Bxoodmuvle ycmpoticmea 00.19icHbl 00ecneyu8ams 803MONICHO OObuiUe 3HaAYeHUs KOdghduyu-
EHMA COXPAHEHUsl NOJHO20 OAGIEHUsl, MAJlOe BHEUHee CONPOmusieHue, 00CMAamoyHyO pagHomep-
HOCMb NOMOKA HA 6X00e 8 KOMNPeccop, YCMOUYUBYIO U HAOENHCHYI0 pabomy Osucamensi HA 8Cex
peodicumax nonema u pabomel 0gueamens. Ilpu smom onu 0ondicHbl 061a0amMb MANOU MACCOU, MmeX-
HOJLO2UYHOCMbBIO, HE0OX0OUMOU NPOYHOCIBIO, HCECHOKOCMbIO U 2epmemuynocmyvio. CmeneHns no-
sblueHUst 6X00H020 ycmpoticmea oasnenus 11 éx 6 I'T/] onpedensiemcs ypasHeHuem

I1Bx = Pa/ Pn,

rae Pa - naBnenue Bo3nyxa nepes KOMIpeccopom,
Pu- atmocdepHoe naBieHue.

[Ipu 10 3BYKOBBIX CKOPOCTSIX T0JIETA MOBBIIICHUS JABICHUS BO3/lyXa B IBUTATEIILHOM TPaKTe
H IPOUCXOJUT B OCHOBHOM B KOMIIPECCOPE ABHUIATCIIA, IIPHU CBEPX3BYKOBBLIX CKOPOCTAX - 3a CUCT
CKOPOCTHOTO Hamopa; Ha OOJBIINX CBEPX3BYKOBBIX CKOPOCTSAX IOJIETAa BO3PACTAET POJIb BXOTHOIO
yCTpoMCTBa B 0O€CTIeYeHNH CKaTHs BO3AyXa.

B muddyzope mpu M=2,2; IIsx= 10 u pacnpenenenue aaBienus B quddy3ope TakoBO, YTO
co3zaaercs TAra, paBHas 60-75% Bcell TAru cuiI0BOM yCTaHOBKH. D()()EKTUBHOCTH TOPMOKEHUS BO3-
JlyXa BO BXOJHOM YCTPOMCTBE OIPEAEIIAeTCS NOTEPAMU JaBICHUSA BO34yXa IIPU TOPMOKEHHUU IIOTO-
Ka ¥ 1oTepsiMu, 0OYCIIOBICHHBIMU TPEHHEM BO3/yXa O CTEHKH BXOJHOTO yCTPOWCTBAa M KaHAJOB.
noABOAANIUX BO3AYX K ABUTAaTCIIIO.
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[ToTepu, BO3HUKAIOIIME MIPU CKAaTUU BO3yXa BO BXOIHOM YCTPOMCTBE, OLEHHUBAETCs KO3 (-
(GUIMEHTOM COXpaHEHUS MOJIHOTO JABJICHHUS, MPEICTABISIONIET0 COOOM OTHOIIEHHE MOJHOTO JaB-
nenus P20* Ha BXoje B KOMIIpeccop K MOJIHOMY JaBjieHut0 PH* anqnabatudeckuii 3aTOpMOKEHHOTO
notoka ( 0e3 moreps):

56)( B *
P

VYMmeHbIeHnE IIPUBOAUT K YMCHBUICHUIO [JaBJICHHMA Ha BXOAE B KOMIIPECCOP (

[ zex =0 o P / PH ), CHUIKEHHIO TATH, YAEIBHOM TATH, a TAKIKE K YBEIUYECHHUIO YIEIBHOIO pac-
H

X0/1a TOIUIMBA U MAacChl CILUIABOK YCTAaHOBKH.

Tak, cumxenue [1Bx mpu M=2,5 Ha 30% npuBOIUT K YMEHBILIEHHUIO TATU ABUraTens Ha 45% u
K YBEJIIMYEHUIO YJEJIBHOIO pacxoja TorumBa Ha 15%. IloaToMy ogHMM M3 BaKHBIX TpeOOBAaHMIA,
MPEIbABISEMBIX K BXOJHBIM yCTPOWCTBAM, SBIISETCS OOECIeYeHHEe MOJBO/Ia BO3IyXa C BO3MOXKHO
OOJIBIIIUM 3HAYCHUEM .

[TonBoa moTpeOHOro KOMMYEeCTBa BO3Ayxa 00ecrneunBaeTcs NpaBUILHBIM BEIOOPOM IUIOLIAAN
BXO/JIa M I3MEHEHUEM €€ T€OMETPUH B 3aBUCUMOCTH OT PEKUMOB paOOTHI IBUTATEIIS U PEKUMOB T10-
JIeTa JIETaTeJIbHOrO armapara.

BxonHbIe ycTpoiicTBa JBHUTraTeNiel JOHKHBI 00SCIICUUTh HAACKHYIO M 3(PPEKTUBHYIO UX pa-
0OTHI B 32/1aHHOM JIMAIa30HE PEKUMOB I0JIeTa U pabOThI JBUTATENCH.

BxoaHbix ycTpoiicTBax yTeUKH BO3AyXa HEIOMYCTUMBI. [ epMeTH3amus BO3ayXOMPOBOISIINX
KAHAJIOB JIOCTUTAETCsl YCTAHOBKOM HAa MECTaX CThIKA YIUIOTHUTENbHBIX JIEHT, HAHECEHUEM CIEIU-
aJbHBIX 3aMa30K, MacT, Kies, jJakoB. O4eHb BaXXKHO Mpu padOTe JBUTaTesed Ha 3emiie 3allUTHTh
BXOJIHO€ YCTPOMCTBO OT MOMA/IaHUsI B HETO MOCTOPOHHUX MPEIMETOB, TaK KaK 3TO MOKHO IPUBECTH
K BBIXOJIY U3 CTPOSI IBUTATEITb.

THIbI BXOJHBIX YCTPONCTB.

Bb100p BXOAHOrO yCTpOMCTBA 3aBUCUT OT pacdeTHOro yuciaa M mosera, moTpeGHOro auamna-
30Ha yuces M, MecTa pacrosoKeHHs] CUIOBOM YCTaHOBKH, THUIIA IIPUMEHSEMBIX JIBUraTelled U ApYy-
rux (hakTopos.

B 3aBHCHMOCTH OT CKOpPOCTH I0JIETa BXOJHBIE YCTPOHCTBA OBIBAIOT JI03BYKOBBIMH M CBEPX-
3BYKOBBIMH, @ B 3aBUCUMOCTU OT KOMIIOHOBKH JBHUTaTeNsi U KOHCTPYKTUBHOTO BBITIOJIHEHUSI BXO/I-
HbIE YCTPOMCTBA JIEATCS Ha T0OOBbIE, OOKOBBIE U MOAKPBIIOBHIE.

JloGoBble BXOJIHBIE YCTPOIMCTBA pacioyiaraloTcsl B HOCOBOM YacTu (pro3ersbka WK B TiepeHei
YacT TOHJOJN ABHrateneil. JloCTOMHCTBaMHM TakuX BO31yX03a0OpHUKOB SIBISETCA MPOCTOTA KOH-
CTPYKLIMH, OpraHUYecKas yBsi3ka ¢ 00BoJamMH (ro3eisika U MOTOTOHJIOJNIbI, PABHOMEPHOCTD IOJIS
CKOPOCTEHN Ha BXOJE, MaJIble TUAPABIMYECKHE TIOTEPH JABJIECHMSI, BO3MOKHOCTb. CTPOro BBIAECPKHU-
BaTh 3aJJaHHbIE TIOJIO’KEHUSI CUCTEMbI CKQUKOB YIUIOTHEHHUS IPU CBEPX3BYKOBBIX CKOPOCTSIX MOJIETA.

BokoBble BXO/IHbIE YCTPOWCTBA, pa3Melatouecs Ha (Gro3enske, MOTyT OBITh MOITYKPYTJIBIMH,
IUIOCKUMHU, KIIMHOBUJIHBIMU U COCKOBBIMU. HecMOTpst Ha CBONMCTBEHHOE 3THM BO3/1yX03a00pHUKaM
MOBBIIIEHHOE 3HAYEHHE TUAPABIMYECKHX MOTEpPh JaBJIICHUS W MEHblIee 3HaueHHe Koddduuumenra
COXPaHEHHMs MTOJHOIO JAABJICHUS, a TAKXKE YXYALICHUE YCIOBUI BHEITHETO0 OOTEKaHMsI [0 CPABHEHUIO
C JOOOBBIMH BO3/1yX03a00pHUKAaMHU IMpPH KOMIIOHOBKE JBHTaTessi BHYTPH (DIO3esHkKa MO3BOJISIOT
3HAYUTENBHO JIy4llle MCIOJIb30BaTh EMKOCTHU (Pro3eiisika AJs pa3MELeHHs B HEM TOILIMBa U 000py-
JIOBaHMSL.
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[ToaxpsuieBBIE BO3TyX03a00pPHUKHA UMEIOT TUTOCKHI BHU.

Henocratkam Takux BO3yX03a00pHHMKOB SIBJISIETCS IJI0Xas paboTa Ha OOJBIIUX OTPHULIATEINb-
HBIX yTJIax aTakd (3aTCHSETCS KPhLUIOM).

Bo31yx03a00pHUKH MOAPA3EISIOTCS Takxke 1o ¢opMme momnepedHoro cedeHus. Crocoly
yIIpaBJICHUS TIOTPAHUYHBIM CIIOEM M CTETICHH MEXaHU3aI|H.

KoHCTpyKTUBHBIE CXEMbl BXOJIHBIX YCTPOUCTB.

Jl03ByKOBBIE BXOJIHbIE YCTpoiicTBa. HakomIeHHbIN ONBIT KOHCTPYUPOBAHMSI U SKCIUTyaTalluu
710 3BYKOBBIX BO3/lyX03a00pHHKOB IO3BOJIET M0Jy4YaTh BECbMa BBICOKHE KOI()(UIIMEHTHI COXpaHe-
HU ToaHoro gasienus 1= 0,97 - 0,98.

[Ipu koHCcTpyHpoBanue cxem mpoduib auddy3opa BIOUpaeTCss Tak, YTOOBI OH MMEI IJIaB-
HbIE 00BOBI ¢ OOJIBIIMM PaHyCOM KPHUBHU3HBI B MHJICIIEBOM CCUEHUH U IJIABHOE HApaCTaHHUE KPH-
BU3HBI 10 JJIUHE.

[IpodumnmpoBanue HapyKHBIX 00BOJOB BO3AYX03a00PHHUKOB OCYIIECTBIISICTCS HE3aBUCHMO OT
BHYTpPEHHUX. BxoaHble kpoMku n1uddy30poB JenatoT 3aKpyrieHHBIMH, YTOObI MOIYYUTh IJIaBHBIE
o0TeKaHMsI TOHAOJBI U N30€KaTh CPHIBOB ITOTOKA HA BXOJIE.

Ha puc. noka3aHa cxeMmbl U T€4E€HUS B 103BYKOBBIM G (y30pe MpH 10 3BYKOBOH U CBEPX3BY-
KOBOW CKOpPOCTH IOTOKA.

Ha puc. nokazana pabora ABUraTtens Ha MeCTe KOrJa CKOpocTh noisera Y=0, MOTOK mepen
muh Hy30poM yBEIIMIUBACTCSI OT HYJIEBOH CKOPOCTH 70 CKOpocTH V a Ha Bxoje B kommpeccop. [Ipu
3TOM TOPMOXKEHUE CKOPOCTH BO3AYIIHOTO MOTOKA MPOUCXOAUT BHYTPHU KaHaJIa.

Ecmu V= Va, 10 cTpys Bo3ayxa BXxomuT B quddy3op 6e3 u3MeHeHus: cBoer (GOpMBbI, H TOP-
MOYKEHHE BO3/1yXa MPOUCXOIUT BHYTpH quddy3opa (Puc.2.3.,0)

ITpu V>V Bx (M<20) ckopocTHOE c:kaTHhe BO3ayxa (TOPMOXKEHHE) HauMHAeTCs BHE AUPQY-
30pa U 3aKaH4MBaeTcs B Auddy3ope.

[Tpu cBEpX3BYKOBBIX CKOPOCTSX IOJIETa HA HEKOTOPOM PACCTOSHUH OT J0 3BYKOBOTO AHPPy-
30pa oOpa3yercsi KpUBOJIMHEHHBIN CKAa4OK YIJIOTHEHHs, Ha3bIBa€MOM T'OJOBHOW BOJHOM (CM. pHC.
2.3.,1). llepen Bxomom Bo3ayxa B nuddy3ope oOpazyeTcsi CKa4OK yIUIOTHEHHS, TOBEPXHOCTh KOTO-
pOro mepreHIuKysipHa HalpaBJIeHUIO TOTOKA.

CBepX3BYKOBBIX BXOJIHBIE YCTPOWCTBA.

CBepx3ByKoBble AU(Py30pa Moapa3AeistoT Ha TPU TUMA: C BHEIIHUM, BHYTPEHHUM U CMe-
HIaHHBIM CXKaTHeM. Y BO3yX03a0OpHasi ¢ BHEITHUM CKaTHeM. Y BO3yX03a00pHHUKA C BHEITHUM
C)KaTHEeM BCE KOChIe CKaYKU PACIIONIOKEHBl CHApYXH, Y BO3AyX03a00pHUKA ¢ BHYTPEHHUM CXKATHEM
- BHYTPH, U Y BO3Iyx03a00pHUKA C BHYTPEHHUM CXKaTHEM - BHYTPH, U Y BO3/1yX03a00pHHUKA CO
CMEIIaHHBIM CXKAaTHEeM - BHYTPH U CHapyXH. (cM. puc. 2.5. B kH. [20], cTp 41.)

Jluddy3op ¢ BHYTpEHHUM CkaTueM sBJsieTcsl HanOosiee A3p(EeKTUBHBIM U MPEJCTABIISET CO-
60#. nMpouIMpOBaHHBINA BHAaYalle CY)KAIOLIUICS, a 3aTeM pacIiupsromuiicss kanaia. OCHOBHBIM He-
JOCTaTKOM TP PY30pOB C BHYTPEHHUM CXKATHEM SIBIISIETCS CIIOKHOCTH BBIBOJIA MX HA PAaCYETHBIM
pexxuM - 3anmyck nuddysopa.

CBepx3BYKOBBIE BO3/IyX03a00pHUKH JTODKHBI 00ECTICUMBATh BHICOKHUE 3HAYEHUST KOIPHHUIIH-
€HTa COXPAaHEHUs MOJHOTO JIaBJICHUS U MPOIMYCKHYIO CIIOCOOHOCTD, OIIEHUBAEMYIO KOA(PPHUIIMEHTOM
pacxojia, B 3HAaYATEIBHO OOJBIINM JIHANa30HE CKOPOCTEH, YeM JI03BYKOBHIE BO3TyX03a00PHHKH.

KiroueBsie ciioBa: BxogHoe yeTpOMCTBO — NMpeaHa3HaueH s TOJIBOJA K JBUTATENIO MOTPEO-
HOT'O KOJIMYeCTBa BO3AyXa; KOdQhUIIMEHT NOTHOTO JIAaBJICHUS — 3TO OTHOIICHHUE MOJTHOTO JaBICHUS
Ha BXOJIe B KOMIIPECCOp K TOJIHOMY JIaBJICHUIO 3aTOPMOXKEHHOTO TOTOKa; JIOOOBOE BXOMHOE
YCTPOMCTBO — pacrojiaracTcs B HOCOBOM YacTH (Pro3erisika WK nepeHeit yactu ['oHa0 ABUraTens;
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BokoBbIe BXOHBIC YCTPOUCTBA - OHU pa3MemaroTcs Ha ¢ro3ersike; TopMokKeHHE — 3TO CKOPOCTHOE
cKaTHE BO3TyXa.

KOHTpOJIbHBIE BONIPOCHL:

1. Hasznauenue BxomnbIx ycrpouct ['T/I.

2. Pacckaxure 0 THUIAX BXO/JHBIX YCTPOUCTB.

3. J103ByKOBBIE U CBEPX3BYKOBBIEC BXOJHbIE YCTPOUCTRA.
4. Pacckaxwure 0 Ha3HaueHue auddysopa.

Jlureparypa([1] ctp. 34-46)
Jleknus 5 (2 yaca)

Tema.: Komnpeccopwl asuauuonnvix osuzameneu. Knaccuduxayus. Yemponucmeo u npunuun
oelcmeus.

[Inan nekuuu:

1. Komrmpeccopsl 1 UX Ha3HAUYECHUE B ABUTATEIE.

2. Kmaccuduxarms.

3. YcTpoiicTBO M MPUHIUI JEHCTBUS KOMIIPECCOPOB.

Asuayuonnulii Komnpeccop npeoHa3HayeH OJisl CoHCamus U no0a4u 8030yxa 8 Kamepy ceopanus
u cucmemy omoopa ¢ BCV.

Kommpeccop siBisieTcst oquuM u3 HauOosiee clokHbIx arperatoB [T/, onpeaensronum B 3Ha-
YUTEIBbHOM CTENeHN TabapuTHBIE pa3Mephl, BEC, JKOHOMHUUHOCTh U pabOThI JBUTATEIIS.

[Ipu pabote kommpeccopa aTMocdepHBI BO3IyX 3abupaercs depe3 Bo3ayxa 3a00pHUK H,
PO paAualbHO — KPYTOBOM BXOJ B KOPILyC€ KOMIIPECCOpa, NONajaeT BO BXOJHOMN HAIpaBIIsIO-
MM anmapart, IZie OCYLIECTBISIETCS MpeaBapUTeNbHas 3aKpyTKa BO3AyXa IpeaHa3HadeHHas AJis
YMEHBIICHUsI €0 OTHOCUTEIBHBIX CKOPOCTEH Mepe]] BXOA0M B pabouee Koseco koMipeccopa. Ipo-
X0/l IO KaHajlaM, 0Opa30BaHHBIM JIOIATKaMH pabovyero Kojieca M BpallasiChb BMECTE C KOJIECOM,
BO3/YyX CXKMMAETCS M BBIXOJMUT U3 30HBI pabouero Koyieca, UMes AaBJICHUE U CKOPOCTb 3HAYUTEIBHO
Oonbiive, yeM Ha BXoje. Beliins u3 pabouero koseca, BO3AyX IOMAJaeT B pagualbHbIN, a 3aTeM
oceBoil nuddysop. B nudpdysopax ckopoctb Bo3ayxa yMeHbIIAETCs, CTATUYECKOE JaBJIEHUE BO3-
pacraer. [locne oceBoro auddysopa cxaTsiif BO3yX MOMAAaeT B KOKYX KaMEphl CTOPaHUs.

Komnpeccop coCTOUT M3 CIEAYIOINX OCHOBHBIX Y3JIOB: KOpIlyca KOMIIpEccopa, poTopa, pa-
JUAJIBHOTO M 0ceBOro 1uddy30poB U Kopiiyca MOAMUITHUKA.

Knaccudukaims oceBbix koMnpeccopoB: OceBble KOMIIPECCOPHI KIacCupUIUpyeTcs:

1.TIo oTHOIIEHHNIO CKOPOCTH BO3AyXa B MPOTOYHOM YacTH KOMIIpEccopa K CKOPOCTH 3ByKa Ha
JI03BYKOBBIE U CBEPX3BYKOBBIE.

2.11o yucmy poTOpPOB Ha OJTHOPOTOPHBIE (OHOKACKAHBIE), IBYXPOTOPHBIE (JIByXKACKAIHbIC)
Y TPEX POTOPHBIE.

3.Tlo KOHCTPYKIIMHM POTOpa Ha KOMIIPECCOPHI C POTOpPaMM JAHUCKOBOTO, O0apabaHHOTO U cMe-
LIAHHOT'O THIIA.

4. 110 KOHCTPYKIIMM NTPOTOYHOM YaCTH Ha KOMIIPECCOPBI:

- C TIOCTOSIHHBIM HapyXHbIM JuUamMeTpoM D BceX KoJeC M M3MEHSIOMUMCS THaMETPOM
BTYIOK (puc.3.06, a);
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- C TIOCTOSIHHBIM JamMeTpoM d BTYJIOK M M3MEHSIIOIIUMCS HapyXHBIM TUAMETPOM KOJieC
(puc. 3.06, B);

- C MOCTOSIHHBIM HapY>KHBIM THAMETPOM OJHOW YacTH KOJIEC U MOCTOSHHBIM JHaMETPOM
BTYJIOK OCTajJbHOU yacTu kojec (puc. 3.06, r);

- C TIOCTOSIHHBIM CpeTHUM auameTpoM Dcp Beex kouec (puc.3.06, 6)

5. I1o KoHCTpYKIIMHU KOopHyca Ha KOMIIPECCOPHI ¢ HEPA3bEMHBIM U C pa3beMHBIM KOpIlyca-
MU, JUTBIMU W3 QJIIOMHUHHEBOIO CIUIaBa WJIM CBAPEHHBIMU M3 JIMCTOBOM CTaJld WM TUTAHOBOIO
CIUIaBa.

6. I1o ciocoOy ycTpaHeHus MoMIaxka Ha KOMIIPECCOPHI C ITOBOPOTHBIMU HAIIPABJISIOIIKUMU JIO-
naTKaMu WIK C KJIallaHaMU Tepenycka Bo3/lyXa WIH OJHOBPEMEHHO C MMOBOPOTHBIMH JIOIATKAMH U
KJIallaHaMM [epemnycKa.

Kopnyc kommpeccopa. Kopmyc koMipeccopa 0ObIYHO BBHIIOIHSAETCS JTUTHIM CIIOCOOOM U SIB-
JsIeTCs. OCHOBHOM CHIIOBOH JIeTalbio KoMIIpeccopa. B kopiryce /uist moiBosia Bo3ayxa B pabouee me-
CTO KOMITpECcCOpa MMEETCS paJlalibHO KPYrOBOI BXOJI, pa3/e/IieHHbIN pedpamu.

B nenTpanbHOi yacTH KopIiyca KOMIpeccopa YCTaHaBIMBAETCS BXOAHbIC HANPABIISIIOIINE all-
naparsl.

Porop xomnpeccopa. PoTtop sBisiercs caMOCTOATEIbHBIM OallaHCUPOBOYHBIM y3iioM. OH
00BIYHO COCTOUT U3 pabouero Kojieca, Bajga KOMIIpeccopa U JeTaleit nepeaHei 3aauei omnop.

Pagnanbsbiit quddy3op. Paguansusie muddy30pbl H3roTaBIuBalOTCS U3 CTAIHU, IPEICTABISICT
co00i1 1eNbHONAsSHHYI0 KOHCTPYKIUIO U SIBISIETCSI OJTHUM U3 OCHOBHBIX CHJIOBBIX y3JI0B. B HeMm ku-
HETHYeCKasi SHEPTHs BO3yXa Mpeodpa3yercsl B MOTCHIUAIBHYIO SHEPTHIO aBJICHUs. PannanbHbIi
muddy30p mpeacTaBisieT co00H TIOCKUN AUCK C LIEHTPATBHBIM OTBEPCTHEM.

Ocenoit muddyzop. OceBbie auddy30psI CIyk AT I BEIPABHUBAHHUS BO3IYIIHOTO TIOTOKA H
JAJIBHENIIETO YBEINYEHHS CTATUYECKOTO AaBiieHusA. OH U3 KopIlyca U JIONATOK paBHOMEPHO pacIo-
JIO’)KEHHBIX TI0 OKPYKHOCTH, 1 Oanaaxka. Kopriyc, nonatku u 6aHiax U3roTaBiIMBatOTCs U3 JIUCTOBO-
ro aJTFOMUHUEBOTO CILIABA.

Kopnyc noammunuuka, siBiseTcs CTHIKOBOYHBIM J€Tallbl0 KOMIIpeccopa ¢ TypOMHOM, B HEM
pacrosaraeTcs 3aJHss OIopa poTopa KOMIIPeccopa.

Kirouessle cnoBa: Kommpeccop — npeiHa3HaueH AJs CKaTus M MOJAayu BO3/1yXa B KaMepy
cropanus; Kopmnyc — kopryc kommpeccopa sIBJISE€TCS CUIOBOM AETalbi0 KOMIIpEccopa B KOTOPOH
yCTaHaBJIMBAETCs HaNpapisiolue annapaTsl; Potop — GanmancupoBounslii y3en; Auddyzop — rae
KMHETUYECKasi dHeprus npeodpaszyeTcsl B MOTEHLUMAIbHYIO0 3Hepruto; Kopnyc moamwumHuka — 310
CTBIKOBOYHBIH JIeTallb KOMITpeccopa ¢ TYpOMHOM.

KoHTponbHbIE BONIPOCHI:

1. Pacckaxxute npuHUIUI pabOThl KOMIIPECCOPOB U UX Ha3HAUYEHUE;
2. Knaccudukanus;

3. OCHOBHBIE arperatbl 0CEBbIX KOMIIPECCOPOB.

Jluteparypa ([3]. ctp. 15-20; [4], cTp. 65-70)
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Jleknus 6 (2 yaca)

Tema: AHAJIN3 KOHCTPYKTHBHBIX CXEM 0CEBBLIX KOMIIPECCOPOB H MX CPABHHUTEILHAS
OILICHKA

IInan nexuuu:

1. KoOHCTpYKTHBHBIE CXEMBI OCEBBIX KOMITPECCOPOB.
2. AHanmu3 KOHCTPYKTHUBHBIX CXEM.

3. OreHKa KOHCTPYKTHBHBIX CXEM

B aBuannoHHBIX ra30TypOMHHBIX JBUraTeNsAX IIMPOKOE MPUMEHEHUS MOJYUUIN OCEBbIE KOM-
IPECCOpbl, B KOTOPBIX JIBUKEHUS MOTOKA B CPEJHEM MPOUCXOJIUT MapauienbHo ocu. OceBoil KoM-
Ipeccop MpeaHa3HaueH Uil pa3MELICHHs ONPEIEICHHOr0 KOJMYECTBA BO3/lyXa U3 00JIaCTH HU3ZKOIO
B 00JIaCTh BBICOKOI'O JIaBJICHHUS.

[To3TOMy OCHOBHBIMH TEXHHYECKUMH XapaKTEPUCTUKAMU KOMIIpECCOPA SIBJISIOTCS: CTENEHb
nosblneHus nasieHus [Ik = Pk / Ppx (oTHOIIEHHe NaBieHus BO3ayXa 3a KOMIIPECCOPOM K JlaBjie-
HUIO TIepe]] KOMIIPECCOPOM), MPOU3BOAUTENbHOCTh (CEKYHIHBIM pacxoJl BO3JyXa), OTHECEHHBIH K
IUIOINAAM BXOJa B KOMIIpEccop, U KOG GUIIMEHT MOJIE3HOTO JIeHCTBUS.

Jl1s cpaBHEHMSI TPOBENIEM PAJl CXEM OCEBBIX KOMIIPECCOPOB, KOTOPHIE MPUMEHSIOTCS Ha OTe-
YeCTBEHHbIX camosietax. Ha puc. mpuBeneHsl k npumepy psa cxem (cMm. puc.3.04, B kH.[4]cTp.70 )
OCEBBIX KOMIIPECCOPOB: 3TO KOMIIPECCOP JBYX POTOPHBIM, C MOCJIEI0BATENbHBIM PACIIONIOKEHUEM
poTopoB, rae 1 - nepBblit poTop; 2 - BTOpoi poTop no cxeme (a). KOHCTpYKTHBHO JBYXpOTOpPHBIE
KOMIIPECCOPBI MOXKHO pacrojaraThk nociaenoBaTenbHo ( cM.puc.3.04, a ) 1 IpUBOAUTCS BO BpallleHUE
OT JIBYX ra3oBbIX TypOHH. [IpMHIIMNMATIBHO BO3MOXHO OCYIIECTBUTh KOHIIEHTPUYHOE PACIOIOXKe-
HUue poTtopoB (cM.puc.3.04,1) NPOTHBOIOIOKHBIM HANpaBICHUEM BpallleHHs TakK, 4TOObI pabouue
aonaTkd OJHOTO M3 HUX OBLIM PacloyioKeHbl BHYTpH OapabaHa M CITY>KUJIM HAINPaBIISAIOMIMMU JIO-
naTkaMu Juist BToporo potopa. OJIHaKO Takoe pacroiokKeHHe POTOPOB CO3/AaeT OOJbIINE KOHCTPYK-
TUBHBIE TPYIHOCTH U 110 ITOW NPUYMHE HE MPUMEHSIOTCS. CyIIECTBYET TaK )K€ TPEXPOTOPHBIE KOM-
npeccopsl (cm.puc.3.04, B), kotopbie npuMenstoTcss B TP/I/l. Ouu npuBoaaTcs B IEUCTBUE OT TPEX
ra3oBbIX TypouH. I'ne mosunmst 3 (puc.3.04, B ) ycTaHaBIMBaeTCs peryaupyeMblil HarpaBIIsIOLIHA
anmnapar.

AHaIM3 KOHCTPYKLMU OIPOTOYHOM YaCTH OCEBBIX KOMIIPECCOPOB, MOKA3BIBAET, YTO HA aBUALU-
OHHBIX JBUTATEISIX TPUMEHSIOTCS PsiT TakuX cxeM, (cm.puc.3.06, B kH.[4],cTp.71).

T.e Ha IBUraTeNsx yCTaHABIMBAIOTCS KOMIIPECCOPHI: C MOCTOSHHBIM HAPYXHBIM THAMETPOM
D Bcex kojec M M3MEHSIONMMCS auaMeTpoM BTYJOK (puc.3.06,B); ¢ mocTosTHHBIM auamerpoM d
BTYJIOK ¥ U3MEHSIOIMMCS HapY>KHBIM IHaMETPOM OJIHOM YacTH KOJIEC U MOCTOSIHHBIM AMAMETPOM
BTYJIOK OCTaJIbHOM YacTh KoJiec (puc.3.06, T); ¢ MOCTOSTHHBIMHU CPETHUM TraMeTpoM Dcp Bcex Kojiec
(puc.3.06,0).

31ech, OTMETUM, YTO 00BEM M Maccy KOMIIpECCOpa MOKHO MPHOIMKEHHO MPEICTABUTh KaK
¢GyHKLIMIO KBajpaTa Hapy>KHOTO aAuameTpa ero D mepBoit crynenu u miusbl. [losToMy npu oauHa-
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KOBOM UHCJI€ CTYNEHEW W OJIMHAKOBBIX MOBBILIICHUS MOJHOrO AaBieHus I[lx mMacca xommpeccopa,
BBITIOJTHEHHOT'O TI0 CXeMe B, OYJIET MEHBIIIE, 4eM Macca KOMIIPECCOPa, BBITIOJTHEHHOTO MO CXeMe a.
Kpome Toro, xommpeccop, BBIIOJIHEHHBIHN 110 CXeMe B, UMEET HEKOTOPbIE TEXHOJIOTUYECKUE BBITO-
JIbI, TAK KaK JUCKH MOCTOSHHOTO JAMaMeTpa yIoOHee B MPOM3BOJACTBE, a TAK)Ke BO3MOXHO OoJjee
yI0OHOE PAcCMOJOXKEHHE arperaroB y BBIXOJHOTO CEUEHHs KOMIIpECcopa, YTO JaeT HEKOTOpoe
YMEHBIIIEHUE TTOTICPEYHBIX pa3MepoB ABurarens. Kommpeccop, BEIOTHEHHBIN 1O cxeme 0, 3aHnMa-
€T [0 Macce MPOMEXYTOUHOE MEX]ly KOMIIpECCOpaMH, BBIMOJHEHHBIMU 1O cxeMme a u B. Kommpec-
COp, BBITIOJIHEHHBIH 1O CXEME T, UMEET TaKKe HEKOTOPBIA BBIUTPHIII B MACCE, 110 CPABHEHUIO C KOM-
IIPECCOPOM, BBITIOJIHEHHBIM I10 CXEME a.

B cxeme a paananbHBIi 3a30p MEXAY JIONATKAaMU U KOPILYCOM OIpEAENseTCs TeIIOBBIM pac-
HNIMPEHUEM POTOpa U KOPITyCa, a TAaKKe yUTMHCHHEM JIOMATOK M TUCKOB OT IIEHTPOOCIKHBIX CHUII, B
cxemax 0,B U T, KpOME 3TOro, Ha PaaualbHBIA 3a30p BIMSIET U MECTO PACIOJIOKEHHS] YHOPHOTO
MOAIIUITHUKA.

[To koucTpykuuu potopa T (cM.puc.3.05,B k1 [4] cTp.71) oceBble KOMIPECCOPHI MOIpa3aesi-
IOTCsI, C POTOpPaMH JUCKOBOTO THIIA, (puc.3.05,0), 6apadbannoro Tuna (puc.3.05,a),cMEIanHOTO THITA
(puc.3.05,B), TOCTOMHCTBO KOTOPBIX MTOKA3aHO Jlajiee.

KntoueBble cioBa: CTeneHb MOBBIIIEHNUS — 3TO OTHOUICHHE JJaBJIEHUs BO3/yXa 3a KOMIIPECCO-
POM K JIaBJIECHHUIO Iiepes KoMmipeccopoM; IIpou3BOAUTENbHOCTh — 3TO CEKYHAHBIM PacXxo] BO31yXa;
[IpoToYHas 4acTh — 3TO KaHaJ [10 KOTOPOMY ITPOXOAMT CHKAThIN BO3YX.

Koumponvnwvie 6onpocwi
B I'T/1 xakue KoMIIpeccopsl MOIYYUIN IUPOKOE IPUMEHEHUE;
Pa3nuuHbIe CXEMBI OCEBBIX KOMIIPECCOPOB.
AHanIM3 TpOTOYHOM YacTHU OCEBBIX KOMIIPECCOPOB.
Yucmno cryneHen 0CeBbIX KOMIIPECCOPOB
KoHcTpyKIus pOTOPOB M X CpaBHUTENIBbHAS OLICHKA

agbrwdE

Jluteparypa: ( kH. [4] cTp. 69 - 74).
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Jleknus 7 (2 yaca)

Tema: Ocrosuble azpecambl 0ce6020 komnpeccopa. Pomop.
(munbl pomopose u KOHCmpyKyuu Kl?el’ljleHu}l).

IIman nexuuu:

1. OcHoBHBIE arperatbl 0CEBOr0 KOMIIpeccopa.
2. Twunsl poTopoB

3. KoHcTpykums KpemieHust pOTOpOB.

Kak BbIlIe cka3aHO 10 KOHCTPYKTUBHOMY BBIMOJIHEHUIO POTOP OCEBOr0 KOMIIpECCOpa MOT'YT
ObITh OapabaHHOTO, AUCKOBOTO M CMEIIAHHOTO THUIIA.

Portop 6apabanHoro tuma nokasa Ha puc. 3.05 a cm. kH. [4] cTp. 71.). B porope 3Toro tumna
HECKOJIBKO PSIOB JIONATOK 3aKpETUIeHbl Ha IUJIMHIPUYECKOM M KOHWYEeCKOM OapabaHe, MpeacTas-
JSFOIIMM cOO0O0M MOKOBKY M3 IIOMMHUEBOrO CILIaBa WJIM CTaJld, MEXaHHYeCKH 0O0paboOTaHHYIO CO
BCEX CTOPOH. J[Be cTasibHBIE KPBIIIKH 3aKPBIBAIOT 0apadaH C TOPILOB UMEIOT 3aMlOpPbI, KOTOPBIMH PO-
TOp ONHUpAcTcs Ha MOAMUNHUKA. KpyTsammnii MOMEHT K KaXI0H CTYNEHU NepeaacTcs 4epe3 CTCHKY
Oapabana.

JloCTOMHCTBO poTopa 0apabaHHOTO TUMA - MPOCTOTAa KOHCTPYKIUH, ONpeNeNoniasl CpaBHH-
TEJNbHYIO NMPOCTOTY €ro M3rOTOBJICHHUS, W OOJbIIasl MOIMEpeyHasl *KECTKOCTb, Onaroaapsi KOTOpoOi
KPUTHYECKAs 4aCTOTA BPAIICHU TOBOJBHO BbICOKA. KpUTHYECKON YaCTOTOW BpallcHUs HA3bIBACTCS
4yacTOTa BpallleHHs Ha3blBaeMasl 4acTOTa BpallleHUs, NMPU KOTOPOM BpalllalOLIUICS POTOP HMEET
OosbIIre Mporudsbl, BhI3bIBAIOIIME 3HAUNTENIbHbIE BUOpALIUN IBUTATE.

K Henmocrarkam Takoro poropa cjielyeT OTHECTH HEBO3MOXKHOCTb €ro HCIIOJIb30BAHUS B
OBICTPOXOTHBIX KOMIIPECCOPAX.

PoTopel OapabanHOro TMNa OBLIM 3aMMCTBOBaHbI M3 MPAKTUKHU NapOTypOOCTPOEHUS U MpHU-
MeHsIuCh B nepBbix ['T/I.

Portop muckoBoro tuma (cm. puc. 3.05,0) uMeeT coeMHEHNE C BaJIOM CHENUaIbHO Crpodu-
JUPOBAHHBIE JUCKU, HA Mepudepun KOTOPHIX MPHUKpEIUIeHBl pabouue jonaTku. Jlucku obnagaror
0OJBIION MPOYHOCTHIO M JOMYCKAIOT Ha CBOEH HApY>KHOM MOBEPXHOCTHU OKPYKHBIE CKOPOCTH
250.... 360 m/cek. [ToaToMy cTyneHH KOMIpeccopa ¢ IUCKOBBIMH POTOPAaMH SBIISIOTCS BHICOKOHA-
nopHbIMH ¥ ipuMeHstoTes B ['T/] ¢ Gonpimmu cTeneHsiMu MOBBIIICHUS 1aBlieHus Bo3ayxa. Kpyts-
LM MOMEHT K Ka)XX/10i1 CTYIIEHU IIepeAaeTCs Yepes3 Ball.

Henocratkom poTopa QUCKOBOro THMa SIBisieTcs HeOOJbLIash MOMEpedHas >KEeCTKOCTh IO
CPaBHEHHIO C MONEPEYHOM KECTKOCThIO pPOTOpa OGapabaHHOIO THIIA.

PoTop auckoBoro tuma, o CpaBHEHUIO C POTOpoM OapabaHHOTO TUIA, UMEET OOJIBIIYIO KOH-
CTPYKTUBHYIO U TEXHOJIOTUYECKYIO CJIOKHOCTD.

JlocTOMHCTBAa POTOPOB 0apabGaHHOrO M JUCKOBOIO THUIA COYETAET POTOP CMEIIAHHOTO THIIA.
(cm. puc. 3.05,B)

Potop cmemanHoro tumna, MMerOIIKe AUCKA U OapabaHHbIe yYacTKH, COEAMHEHBI MEXIY CO-
00H, MprUEeM OHHU COEIUHSIOTCS B TOM MECTE, TJIe OKpYXKHasi CKOPOCTh HAMHOT'O HIIKE JI0IyCKaeMOn
10 yCJIOBUSAM IPOYHOCTU. bapabGaHHO-IMCKOBas KOHCTPYKLUS UMEET AOCTATOYHO OOJIBIIYIO JKECT-
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KOCTh M BBICOKYIO KPUTHYECKYIO YacTOTy BpaiieHus. [103ToMy poTOpsl 0 KOHCTPYKIIMK CMEIIaH-
HOTO THIa OJIY4HII OOJIBIIOE PacIIpOCTPaHEHHE.

KoHcTpyKTHBHOE cOelMHEHUE CEKIHM B pOTOpax CMELIAHHOTO TUIA OTJIWYaeTcs OObIIUM
pazHooOpa3zuem.

Hamnpumep ( a puc. 3.10. cM. kH. [4] cTp.7.6.) mOKa3aH POTOP OCEBOr0 KOMIpeccopa, B KOTO-
pPOM Bce€ CEKIIMH, KpOME TIOCTEeHEH (CTalbHOW), MPEJCTABISAIOT COO0N alFOMHUHHUEBBIE TUCKH C Oa-
pabaHHBIMHM y4acTKaMU U MMEIOT HEOOJBIIYI0 OCEBYIO MPOTSKEHHOCTh. [IMCKU MOCIIen0oBaTeNbHO
HaIIPECCOBBIBAIOT OJMH Ha JIpyrou ¢ HaTaAroM. [lepen HampecCOBKOM JUCKU HArpEBAKOT 10 TEMIIEpa-
Typbl, mpeBocxoasmuii mpumepHo Ha 50 ° C TemmepaTypy, KOTOpYI0 OHM OymyT MMETh B MOJIETE,
YTOOBI HATAT B COWICHEHHE HE YMEHbILIANICA 70 HyNsA. YTOObI 3a30p HE YMEHBIIAJCS A0 HYJS IpH
M=20,5 aucKM TIepBBIX CTyNeHeil npu cbopke HarpeparoT 10 180...200 ° C, a auck mocnenneit cry-
nenn HarpesatoT 10 250 ° C. B ka/10ii mape COUICHSIOMMXCS AUCKOB CBEPIIAT U PAa3BEPTHIBAIOT B
nas3ax Juis JIOTATOK TITyXHe OTBEPCTHUS IOJT 3alIPECCOBKY MTH(PTOB. DTH ITUPTH CKPETUISIOT AUCKU
U TepefaroT KpyTSIUid MOMEHT. BO BHYTPEHHIOIO MOJIOCTh POTOpPA KOMIIPECCOpa Yepe3 OTBEPCTUS
IWIMHJIPUYECKON YacTW JUCKAa YETBEPTOM CTYNEHU MOJBOAMTCA BO3AyX W3 IPOTOYHOW YACTH.
BuyTtpennue nonoctu, oOpa3yromuecs Mexay AUCKaMH, COOOIIAIOTCS MEXy coOOi dyepes oTBep-
CTHSI B IWJIMHIPUYECKON yacTu. Takum oOpa3oM, BO BCEH MOJOCTH POTOPA YCTAHABIMBAIOTCS OJH-
HAKOBOE JIaBJICHHE U YCTPAHSAIOTCS OCEeBbIC HArpy3Kd Ha TUCKU. [[s1 ycTpaHeHUS MpOTEeKaHHs BO3-
JyXa 4yepe3 paauaibHble 3a30pbl MEXKAY POTOPaMH U CIIPAMIISIIOIIMM annapaToM 3a KaxJI0H cTyre-
HBIO PACIONaraloTcs JJAOUPUHTHOE YIUIOTHEHHE. [’ pebeniky yIIoTHEHNUs BHITOYCHBI Ha LUIUHAPU-
YECKUX y4aCTKax CEKIHUU.

B knure I'.C. CkybaueBckoro «ABHAIMOHHBIE Ta30TYpOMHHBIE IBUTATENN» HA pUCYHKax 3.11
(ctp.78), 3.15 (c1p.83), 3.16 (ctp. 83), 3.17 (cTp. 83...), 3.13. (cTp. §82...),IOKA3aHBI U OMHUCAHBI
pasnuyHble KOHCTpyKLIuK potopoB I'T/] u TB/I.

Ha puc. 3.18. (xu. [4] cTp.84...) moKka3aHa cxeMa poTopa 6apabaHHOTO TUIIA, BHITIOJIHEHHOTO
U3 TUTaHa, UMEIOIIEro BHYTpH Oapa0aHa MPOTHUB KaXJOrO psAa JIONAaTOK KOJbLIEBOTO pedpo,
yhnpouHsomye creHkd. [10100HbIH pOTOp MPUMEHSIOT HAa BEPTOJIETHBIX JABUTaTENsIX, A€ AUAMET-
palibHbIE POTOPA JOJKHBI OBITH HEOONBIIUMU. POTOP MOKHO BBINONHUTH U3 MOKOBKH, BHYTPEHHHE
pebpa moy4aroT packaTKOW poJIMKaMH, a 3aTeM 00palaThIBAlOT MEXaHUYECKU. POTOp MokeT OBITh
TaK)K€ CBapEH U3 OTAEIbHBIX CEKIUI 3JIEKTPOHHO-TTyYEBOM MM aprOHHO-1yTOBOM CBAPKOM.

KiroueBsie crioBa: Porop 6apabaHHEIN — r/ie yCTaHABIMBAETCS HECKOJIBKO PSIOB JOMATOK 3a-
KperieHbl Ha Oapabane; [IMCKOBBIA — UMEET COeAMHEHUE C BaJOM KOMIIPECCOpa CHEIHAIBHO CIPO-
bunrpoBaHHBIE TUCKH, Ha TIepUQEepUn KOTOPBIX MPHUKpEIieHbl padoune onaTku; KonbiieBoe ped-
po — KOTOpBIfI YIIPOYHACT CTCHKH. KDI/ITI/IquKOG BPAIICHUEC — HA3bIBACTCA YaCTOTa BpalllCHHUA, IIPU
KOTOPOW BO3HHUKAET BUOPAIIUU JBUTATETIS.

Konumponvuwie 6éonpocur
Pacckaxxute 06 OCHOBHBIX arperarax KOMIIpeccopa.
AHanu3 KOHCTPYKTUBHBIX CXEM POTOPOB U UX OLIEHKA.
Yro, Takoe KpUTUYECKAs YACTOTA BPALECHUS.
Yro, Takoe KpyTSIIHMI MOMEHT.
Marepuansl IpUMEHsIEMBbIE 1JI1 U3TOTOBJIEHUS POTOPOB.

agbrwbnE

Jluteparypa: (kH. [4], cTp. 75-89.).
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Jlexnus 8 (2 yaca)

Tema.: OcnosHble azpecamul ocesvix Komnpeccopos. Kopnyc komnpeccopa. Cxesz, KOH-
CIMpPYKYUs, 60npocsvl MexHojlocuu U320moe6ierusl U npoYHoCmu.

IInan geximm:

1. OcHoBHBIE arperatbl OCEBBIX KOMIIPECCOPOB

2. Kopmyc koMmmpeccopa, cxema U KOHCTPYKITUS

3. TexHonorus U3roToBICHUS U TPOYHOCTH KOHCTPYKIIHIA

Kopnyc xomnpeccopa npeactasisier co00il MOl WIMHIAP UM YCEUEHHBIH KOHYC B 3aBU-
CHUMOCTH OT crioco0a mpomIMpoBaHus POTOYHOM yacTu KoMipeccopa. C TOPIIOB K KOPITyCY KOM-
mpeccopa KpemnsiT Kopiryca MepeiHero 1 3aHero MoAMUITHUKOB.

Koprmyc kommpeccopa MOXKeT OBITh C/I€TIaH LEIbHBIM H Pa3beMHBIM C Pa3beMOM B IUIOCKOCTH
ocH poropa ( ¢ IPOAOIBHBIM Pa3beMOM) UM B IIOCKOCTU NeprieHauKyspHoii eil. Kopmyc ¢ mpo-
JOJBHBIM Pa3beMOM MO3BOJISIET BBIOJHUTH COOPKY KOMIIPECCOpa C OKOHYATEIBHO COOPaHHBIM H
cOaaHCUPOBAaHHBIM POTOPOM. POTOp yKIaABIBalOT B OJHY YacTh KOpIlyca, I/ie MpeABapUTEIbHO
YCTaHABJIMBAIOT CIIPSMIIIONINE JIONATKH, 3aKPBIBAIOT BTOPOH YacThIO KOpIyca U 00€ YacTh CTATH-
BalOT OONTaMH.

B nepazwemusiit kopryc ( 3.30,a,B kH. [4] cTp. 91.) poTOp BMECTe ¢ HAMpPaBIAIONIMMH JIOMAT-
KaMu BBOJUTCS B Topua. Kopmyc ¢ pazbemamu, NepreHIuKyIspHBIMUA OCH POTOpa, MOKa3aH Ha PUC.
3.30,6. Kopniyc ¢ pazpeMoM, pacrooKeHHBIM IO OCH POTOpa, moka3aH Ha puc. 3.30,B.

B HEeKOTOpBIX cllyyasx JenaiT TeXHOIoTndeckue pazbeMsl (cM. puc. 3.30,r). MHoraa texHo-
JIOTHYECKUH pazbeM HEOOXOAMM JUIs TOTO, YTOOBI M3TOTOBUTH OTIMBKY M3 aJIOMHHHEBOTO CIIaBa
MEHBIIIETO pa3Mepa WM IPUMEHUTH 7S KOpIyca pa3Hble MaTepHalibl, HAIpUMeEp Ui IEPBBIX CTY-
MEHEN aIFOMUHUEBBIN CIUIAB, @ I MOCJIEIHUX CTYIICHEHN CTalb.

@naHubl, cyXallyue Ui COeAMHEHUs YacTeil Kopiyca Mexay coOOM, yBeIWYMBAIOT >KECT-
KOCTh YMEHbILAIOT paboTy Kopmyca Ha u3rud. OgHako HEpaBHOMEpPHAs >KECTKOCTh PazbeMHOTO
KopITlyca 10 OKPY)KHOCTH NMPUBOJUT K HEPAaBHOMEPHOMY TEIUIOBOMY PACHIMPEHMM KOpIyca U KO-
POOJIEHHUIO €r0 TIPY HarpeBaHUH. ITO OCOOCHHO OTHOCHTCS K JIMTHIM KOPITyCaMm W3 aTFOMHHHEBOTO
criaa. [loaToMy ¢ Hapy>KHOW CTOPOHBI KOpIyca KOMIpeccopa HE00X0AUMO HE 00XOJUMO JIeNaTh
opeOpeHne, 0OMBasCh MPUMEPHO OAMHAKOBOW JKECTKOCTH MO OKPYXHOCTH M TeM CaMbIM PaBHO-
MEPHOTO TETJIOBOT'O PACIIUPEHHUS.

Koprryca kommnpeccopa OTIMBAIOT U3 alFOMHHHEBBIX CIUTABOB WJIM CBAPHBAIOT M3 JIMCTOBOM
CTaJId ¥ TUTAHOBOTO CILJIaBa.

Heobxoaumasi mpoYHOCTh 0OECTIEYMBAETCSl MPABMWIIBHO BBHIOPAHHOW TOJIIMHOW CTEHOK KOP-
nyca ¥ BBEJICHHEM Hapy>KHBIX pebdep.

@raHIEl 1 pedpa B OTIIMBKE JTOJHKHBI OBITH COSTMHEHBI CO CTEHKaMHU KOPITyCa TalTeIsIMH JIIS
yCTpaHEHUS] MECTHBIX HAMPSKEHUN U PBIXJIO TIPH JIUTHE.

TonmuHa CTEHOK BIUSET Ha NMpeAe MPOYHOCTH (BPEMEHHOE CONIPOTUBIICHUE) JTUThSI.

[lepenaua ycunuii OT NOJIIMITHUKOB HA KOPITYC KOMIPECCOpa MPOU3BOIUTCS Yepe3 KopIiyca
MEepeIHEro U 33JHETO MOAIIUITHIKOB U Yepe3 paralibHbIe CBSI3U.

[Ipu HepazbeMHOM KOpITyce BCTPEYaIOTCs J1Ba criocoba GamaHCUpOBKH U cOOpKku. PoTop mo-
XKeT OBITb, COOpPaH BMECTE CO CIPSAMIISIONIMMU JIOIATKaMH, cOaTaHCUPOBAaH Ha OAJIAHCHPOBOYHOM
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CTaHKE U B TAaKOM BUJE MepeaH Ha cOOpKy kommpeccopa. KoHCTpyKIus poTopa A0KeH odecredu-
BaTh €T0 MPOCTYIO COOPKY.

B crenkax kopriiyca 0ObIYHO UMEIOTCS KaHAJbI ISl Macja U BO3/1yXa, 0TOMpaeMoro st moa0-
rpeBa BXOJHOTO YCTPOMCTBA U YMEHBILIEHUS] OCEBOM CHUIIbI, JEHCTBYIOLIECH HA POTOpP. DTU KaHAJIbI
MOTYT OBITh BBIIIOJIHEHBI MIPH OTJIMBKE KOPIyca UM 0Opa3oBaHbl TPYOKaMU, 3aKperieHHbIMU 10
KoHUaM. MHoraa Bo3ayx oTOupaeTcss OT OJHOM U3 CTYIEHEH KOMIIpeccopa sl OXJIaKI€HUs COILIO-
BBIX JIONATOK U TUCKA TYpOUHBI.

Bei6op crymern. OT KOTOpOH OTOMpaeTcss BO3AYX, ONPEACTSeTCS THAPABIUYECKHM COMPO-
THUBJICHHEM OXJIZKJAEMOTO TPAKTA U JIaBJICHUEM B TOM MECTE, Ky/la BBITEKAET OXJIAXAAIOUIUN BO3-
IyX. ITOT OTOOpP HE JIOJKEH HapyllaTh TEYEHUS MMOTOKA BO3AyXa B MPOTOYHON YacTH KOMIIpECcopa,
pAacIoIoKEHHBIN HETTOCPEICTBEHHO TIEpel MECTOM OTOOpa BO3/1yXa U 3a HUM. HeBbImonHeHue 3Toro
TpeOOBaHUS MOXKET MPUBECTH U UHTEHCUBHBIM KojieOaHHeM pabouuX JIOMATOK U K UX MOJIOMKE.

Kanane! 151 Maciia pacmiosioKeHbl B JIMTEHHBIX OOOBIIIKAX M MOTYYAOTCS CBEPICHUEM TIPU
MEXaHUYECKOH 00paboTke Kopmyca.

KiroueBsie cnoBa u Beipakenus: Kopnyc — mpencrasiser co00i MOTHBINA IMWIMHIP WIH yCe-
YEHHBIN KOHYC, K KOPITYCY KpEHsAT KOpITyca MEPEIHET0 U 3aHEr0 NOAMUIHUKOB; DIIaHel] — CITyKHUT
JUISL COEIMHEHUs YacTel Kopiyca; [IpoYHOCTh — NpaBUIIbHO BIOpaHHAS TONIIMHA CTEHOK KOpITyca U
BBIBOJI HAPY)KHBIX pedep; PeOpa — obecneunBaeT )KECTKOCTh KOPITYCY KOMIIpECcopa.

KoHTpOoJILHEIC BOIPOCHI:

1. Pacckaxxute OCHOBHBIEC arperatbl 0OCEBOro KoMIpeccopa
2. Kopmyc kommpeccopa u obecrieueHrne mpoYHOCTH.

3. Marepuainsl kopmyca.

4. TexHONOTUS U3TOTOBJIEHUS KOPITyca KOMIpeccopa.

Jluteparypa: (kH. [4] ctp. 90-95.).
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Jleknus 9 (2 yaca)

Tema: Pabouue nonamxu ocesbix Komnpeccopos.

[Inan neknuu:

1. PaGouue onaTKu 0CEBBIX KOMIIPECCOPOB

2. Hampapnstoniye J0MaTku OCEBbIX KOMIIPECCOPOB

Konempyxyus nonamox u ux mamepuan 00adicHbl 06ecnevusams 8blCOKVIO NPOU-HOCHb, MAK
KaK JIONamKy UCnulmuléarom 6ovuiue cmamudeckue U OUHAMUYecKue HazpysKu 60 epems pabomol
npu 8bICOKOU memnepamype.

JluHeiHble U YTJIOBBIE pa3Mephl JIOMATKU JIOJDKHBI OBITh BBIMIOJIHEHBI C BBICOKOI CTENEHBIO
TOYHOCTH, YTOOBI TIOJTYYUTh OAMHAKOBBIE CKOPOCTH TEUCHHS BO3/1yXa U OJMHAKOBBIEC €TO JIaBICHHS
TEMIEPATypPhl B KAXKIOM JIONATOYHOM KaHaje. Pa3nuyHble pesKuMbl TEUSHHS B JIOMATOYHBIX KaHAJIaX
MOTYT HE ToJbKO cHU3UTH KI1J] KomIipeccopa, HO 1 BBI3BaTh KOJICOAHUS JIOMATOK M UX MOJIOMKY.

JlomaTku OMKHBI UMETh IIEPOXOBATOCTh MOBEPXHOCTU BBICOKOTO Kiacca. B paboueit wactu
JIOTIATKY TJaJIKasi MOBEPXHOCTh HEOOX0AMMa JIJIsl YMEHBIICHHS TOTEPh Ha TpeHue Trasa. [ mankas uu-
CTasi IOBEPXHOCTh B paboyeil 4acTu U B 3aMKe He0OX0AuMa sl YBETUUYECHUS YCTAIIOCTHON MPOYHO-
CTH JIONIATKH.

3aMOK JIONATKU JOJKEeH ObITh CKOHCTPYMPOBAH TakK, YTOOBI B JIONATKE U B AMCKE HE BO3HUKA-
T U3-32 KOHIEHTPAIUU Ype3MepHO OOJbIME HampshKeHusl. Macca 3aMKa JI0JDKHa ObITh MUHUMAITb-
Hoi. CieryeT MOMHHTb, YTO OCHOBHOW Harpy3koi Ha poTop KOMIIpeccopa sIBJISETCS LIEHTPOOEKHbIE
cuibl JionaTok. CHUKEHUE MacChl JIOMAaTKu Ha 1% MO3BOJISET YMEHBIIUTh Maccy KOMIIpeccopa,
MPUXOJAIIYIOCS Ha OAHY Jonatky, Ha 4...5%. KoHCTpyKIis 3aMKa JTOJKHA TO3BOJISATH JIETKO BbI-
MOJIHATH COOPKY POTOpa U 3aMEHY JIONATKU MIPU €€ OBPEKACHUU.

Paboune gomaTku 0ceBBIX KOMIIPECCOPOB HE UMEIOT OaHAaka M KPEmsATCs K JUCKY HOKKAMHU.
[TosTOMY, 94TOOBI HE BO3HUKAIN KOJIEOAHNs, BBI3BIBAIOIINE TIOJIOMKY, JJOMATKHU JOJDKHBI OBITH JOCTa-
TOYHO MPOYHBIMH U KECTKUMHU.

Pabouyro momatky npodHIHPYIOT UCXOAS U3 adPOAMHAMUYECKUX 3aKOHOB PAaCCMAaTPUBAEMBIX
B Kypce JIOMAaTOYHBIX MAIIWH. ITO (PUIMPOBAHHUE JOJKHO OBITH TECHO YBSA3aHO C PAacueTOM JIOMATOK
Ha MPOYHOCTH U Kojebanus. ®opma paboueii JonaTku JoKHA OBITH y100HA B TPOU3BO/ICTBE.

[Tpu M3roTOBIIEHUH JOMATOK BMECTO MEXaHHMYeCKoW 0OpabOTKM Bce HIMpe HAYMHAET MpHMe-
HATBHCS dJIEKTpOMexaHnueckas o0paboTka. DTo obecrnieunBaeT 0ojiee BRICOKOE KaueCTBO MOBEPXHO-
CTH JIOTIATKH, a TAKXKE CHIDKEHUE OCTATOYHBIX HAMPSIKEHHI.

PaccMoTpuM HECKOJIBKO KOHCTPYKIIMIA 3aMKOB JIOMATOK.

Bonpiioe pacmpocTpaHeHHE MOTYYHIIO KPEIUICHUE JIOMATOK C MOMOIIBIO TparelueBUIHOTO
masza (« JJaCTOYKHHOTO XBOCTa »), m300paxkeHHoro Ha (puc.3.24,B kH.[4]cTp.88).Hoxku mnomatku
BCTaBJISIOT B Ma3bl JUCKA, U3TOTOBIEHHBIE MPOTSKKOM, ¢ 3a30poM 0,01...0,03 MM (npu anuze 3am-
Ka, MEeHbIINH WK paBHblid 80 MM) 1 ¢ 3a3opom 0,01...0,04 MM (ipu anuHe 3amKa, Oonbieit 80 Mm).

B HekoTOphIX ciydasx s MOBBIIMIEHUs COOCTBEHHOW YacTOTHI KOJIEOAaHUI JIOMATOK MOcaaKa
CTaJIbHBIX JIOMATOK B CTAJIbHBIE TUCKU MTpou3BoauTcs ¢ Hatsrom 10 0,015 MmMm. B aToM ciydae xBo-
CTOBHK JIOIATKH HEOOXOTUMO MOKPBITH cioeM meau Toimuuoi 0,003...0,005 mm. Crnoit Mmeau npu
3aMpeCcCOBKE CIY)KHUT CMa3KoW, 00eCIeYMBaOIINKA YCTAaHOBKY JIOMATOK B ma3 6e3 3aaupoB. [la3 B
JIUCKE BBIMTOJHAIOT OOBIYHO KOCBIM M3-32 PACHOJIOKEHHUSI KOPHEBOTO ceueHus jonaTku. OT nepeme-
IICHUST BJIOJIb T1a3a JIOMaTKU (PUKCHUPYIOT pasnuuHbIMHU criocobamu. Ha (puc.3.24,r) mokaszana (uk-
caliy JIONATKU pe3b00BOM MIMIIILKON, OTBEPCTHE ISl KOTOPOU U pe3b0y B HEM BBIMOJHSIOT TOCTE
YCTaHOBKH JIOTIATKH.
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Ha (puc.3.29,8 xu [4],cTp 90) moka3zaHO mapHUPHOE KPEIJICHUE JIONMATOK, KOTOPOE MPUMEH si-
10T Ha HEKOTOPBIX CTYIECHIX OCEBBIX KOMIIPECCOPOB KaK CPEACTBO YCTPAaHEHUS WU CHUKCHUS BUO-
panroHHbIX HanpspkeHuil. lllapHupHoe KpemyieHue mo3BOJsieT YCTAaHOBUTH JIOMATKy B IJIOCKOCTH
BpAIICHUs TaK, YTO MOJ ACHCTBUEM ra30MHAMUYECKON CUJIbI U CUJIBI HHEPLIUH OHA, TOBOPAYUBASCH
Ha [IapHUPE, PACHOJIOKUTCS HE paJuajbHO, a MOJ HEKOTOPHIM yIiioM K panuycy. Ilon BiusHuem
MEPEMEHHBIX Ta30IMHAMUYECKUX CHJI JIOMaTKa OyJaeT MokKaduBaThbesl Ha mmapHupe. [1o yciaoBusM
MPOYHOCTH OCEW U MPOYIIMH MIAPHUPHOE KPEIUICHHE MOXXHO MPUMEHATH JIMIIb IPU YMEPEHHBIX
OKPYKHBIX CKOPOCTSIX Ha nepudepun gonarox (u<320m/c).

Hanpasnaowue nonamxu komnpeccopa.

Hanpasnaowue annapamul _xomnpeccopa npeoHazHayeHvl 01 Npeobpaz08aHus coomeem-
cmeyrowell Yacmu KUHemu4eckol dHepeuu 6030yxda, coodouaemou emy padbouyumu 10Namrkamu po-
mopa KoMnpeccopa, 8 SHepeuto 0asieHusl, a maxdice 0Jis N0BOPOMa 8030YXAa HA HEOOXOOUMBLU Y2Oil.
Koncmpykxmusnoe ogpopmaenue cex mpex Hanpasiaowux annapamos KOMnpeccopa u0eHmuiHoe;
omaudue cCOCMmoum 8 2eoMempuyecKux pamepax u 8 Koauvecmee 10namox.

Hamnpapnsronuye anmapatbl NpeICcTaBIsIIOT CO00M Y3JIbl, COCTOSIINE U3 HAPYKHOTO M BHYT-
PEHHEro KoJel[ U JIonaTok. B konbliax caenanbl mpopuiIbHBIE MPOCEUKH, B KOTOPbIE BCTABIISIOTCS
nonatku. CoeMHeHune JIOMATOK ¢ KOJbIIAMU MTPOU3BOIUTCS Taikou [3].

CniocoObl KperuieHHs: HapaBIISAIONIUX JOMATOK K KOPIyCy KOMIIpEccopa BecbMa pa3HooOpas-
Hbl. [Ipy KOHCOJIBHOM KPEIJICHUHU TUIOMIAIN MOMEPEUYHBIX CEUCHUM JIOMATOK MO0 YCIOBUSAM MPOYHO-
CTH U BUOpPOYCTOMYMBOCTH AOJDKHBI OBITH OOJbIE, YEM Yy JIONMATOK, MMEIOIIUX IBYXCTOPOHHEE
kperienne. KoHconbHOE KperuieHue JI0MaTOK MPUMEHSIETCS PEIKO, TaK Kak MpU HEM MPOUCXOAUT
3HAYUTENIbHOE TIepeTEeKaHne BO3IyXa Yepe3 3a30p MEXAY TOPIIOM JIONATKU U POTOPOM, OTPULIATEb-
Ho Bimstomiee Ha KIIJ kommpeccopa. YMeHbllIeHUE NTEPETEKAaHNs JOCTUTAETCd YMEHBIICHUEM pa-
TUaNbHOTO 3a30pa. OgHaKko 1enblid psia (akTopoB, HampuMep OMEHHE poTopa, TeMIepaTypHBIE Je-
dbopmariiu, He MO3BOJISIIOT YMEHBIIIUTh PauaIbHBIN 3a30D.

Veenunuenue KII/[ kommpeccopa NpuBOIUT K ABYXCTOPOHHEMY KPETUIEHUIO HAMPABIISIOIINX
nonatok. [Ipu 3ToM Mex 1y BHYTPEHHUM HETOJIBIXKHBIM KOJIBIIOM 9THX JIOTIATOK U POTOPOM MOKHO
BBITIOJTHUTH JIAOUPUHTHOE YIUIOTHEHHE, OJaroaapsi KOTOpOMY KOJHMYECTBO MEPETEKAIOIIEro BO3ayXa
OyJieT MEHbIIIE.

Ha (puc.3.39, B ku[4].cTp.96) moka3aHO pa3beMHOE JIBYXCTOpPOHHEE KpEIIEHUE HaIpaBIIsio-
IIMX JIOTIaTOK W3 alllOMMHUEBOro ciuiaBa. Kaxnas nmomatka mmeer /e 3amophl. BepxHioro 3amopy
KpEIAT HEMOCPEICTBEHHO K KOPIYCY U 3aTATMBAIOT TalKOM, a HMXKHIOIO 3aKPEIUIIIOT B OTBEPCTUAX
Pa3bEMHOT0 KOJIbIIA, CTSHYTOTO IIMHJIbKAMHU.

Ha puc.3.41(8 xH.[4].cTp.96) moKa3aH HAPaBIAIONIMN anmapaT KOMIPEccopa ¢ IBYXCTOPOH-
HUM KpETUICHHEM JIomaToK. JIomaTku mpuBapeHsl K HAPY>KHOMY KOJIBITY 2 U CBOOOJTHO BCTaBIICHHI B
Mpope3bl ¢ ydeTaM UX TeMIepaTypHOro yanuHeHus. Kopmyc kommpeccopa, a CilelI0BaTelbHO, U
HaIPaBJISIOMIUN armapaT UMEIOT THaMeTPaTbHbIE Pa3bEeMBbI.

KitoueBsie cnoBa u BeipakeHUs: Jlomatka — oOecreynBaeT BMECTE C JUCKOM CHKaTHs BO3IyXa
B KoMrpeccope. JlomaTku JoMKHBI OBITH BBITIOIHEHBI C BBICOKOW CTEMEHbIO TOYHOCTH.

[MpodunupoBanue — paboure JOMATKH KOMIPECCOPOB MPOPHUIUPYIOT MCXOJ U3 adPOJAMHA-
MHYECKHX 3aKOHOB; HampaBisromiue ammaparel — IpeaHa3HadeHbl s MpeoOpa3oBaHMs COOTBET-
CTBYIOIIME YACTU KMHETUYECKOM SHEPTrUU BO3/1yXa B SHEPTUIO JaBJICHUS; 3al0p — 3JIEMEHT JIOMaTKU
KOTOPBIN KPEMUTCS HETIOCPEICTBEHHO K KOPITYCY.

KoHTpoJIbHBIE BOITPOCHL:
PacckaxuTe 0 KOHCTPYKIIUU JIONATOK.
[IprHIMI Ha3HAYEHUS HATPABJISIOLIEN JIOTATKH.
Kpenuenue nonaTok npu NOMOIIH 3aMKOB.
Bnnsnune nanpasnstonero annaparta Ha KIIJ{ komnpeccopa.

NS
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Jluteparypa (kH. [4]. cTp. 81-90, 95-97)



Jekmus 10 (2 yaca)

Tema: HeHl’l’ll?06€9fCHbZ€ Komnpeccopbul. Kﬂaccud)umuuﬂ ueHmp06€3fCHblx Komnpeccopos.

IIman nexuuu:

1. IleHTpOOEKHBIE KOMIIPECCOPHI, HA3HAYCHUE.

2. Ilpuniun pa®oTel HEHTPOOEIKHBIX KOMIIPECCOPOB.
3. Knaccuduxarms.

[{eHTpoOEKHBIE KOMITPECCOPHI PA3IMYAOTCS MO CIECTYIOIIUM TPU3HAKAM;

1) MO KOHCTPYKIIMU BXOJa - KOMIPECCOPBI C OJIHOCTOPOHHHM BXOJIOM U OJHOCTOPOHHUM KO-
JIeCOM, IPUMEHSEMbIE MPU MaJIbIX CEKYHHBIX PacXo/ia BO3yXa, U KOMIIPECCOPHI C ABYXCTOPOHHUM
BXOJIOM M JIByXCTOPOHHMM KOJIECOM, IPUMEHSEMBbIE IpU pacxoaax Bo3zayxa (cMm.puc.4.0l, B kH
[4],cTp.115).

2) 10 KOHCTPYKIIMHU JIOMaTok kojeca (puc.4.02,ctp.116) - KoMrpeccopsl ¢ paaraibHBIMH JI0-
naTKaMu | C JIOMAaTKaMH, PacloNOKEHHBIMU O] YTIIOM K paJnycy, MIPOTUB BpalleHUS, TTO3BOJISIO-
IIMMHU TTOBBICHTH HAIOPHOCTH KOMIIpeccopa 0€3 YBEIMUYCHHS OKPYXHOH CKOPOCTH U JHAMETpPaib-
HBIX pa3MepOB (TaK Ha3bIBa€MbIC aKTHUBHBIC JIOMATKH);

3) 1o THIy KoJieca - KOMIIPECCOPBI ¢ OTKPBITHIM, TIOJIYOTKPBITHIM M 3aKPBITOM KOJIECOM;

4) Mo YMCIy CTYNEHEH CKaThs - OMHOCTYIEHYAThIE W MHOTOCTYICHYAThIE KOMIIPECCOPBI,
JBYXCTYIIEHYATHI KOMIIPECCOpP 3HAYUTENBHO YCJIOXKHSAET KOHCTPYKIHMIO JIBUTATENS M3-332 TPYIAHO-
CTH TOJABOJIa BO3AyXa K Koiecy BTopoil crynenu. Ha puc.4.03 (B xu.[4]cTp..116) moka3anbl Tpu
BO3MOYKHBIE CXEMBI YCTPOMCTBA IBYXCTYIIEHYATHIX KOMIIPECCOPOB;

5) no tuny auddysopa - KoMIpeccopsl ¢ Oe3I0MaTOYHBIM TUPPHY30pOM.

Koncmpyxkyus anemenmog yenmpobesrcrozo komnpeccopa.

B neHTpobexHBIX KOMITpeccopax OTKpbIThIE Kouieca (cM.puc.4.02,a) mpuMeHseTcs B IBYXCTY-
NEHYAThIX IIEHTPOOEKHBIX KOMIIpECCOpax BTOPOM CTYINEHHU, KOrJa BCJIEACTBHE BBICOKMX pabOUYMX
TEMIIEPATYP BO3AYyXa MUCIOJIb30BaTh AJIOMUHUEBBIN CIUIAB JJI1 U3TOTOBJIEHUS KOJIEC HEBO3MOXKHO U
MOCJIEIHUE U3TOTOBJISIOT U3 CTAJIM WM TUTAHOBBIX CIUIABOB. PacnoyioskeHHbIe pajuaibHO OTXOAS-
M€ OT CTYNHIIBI JIONMATKU (Ppe3epyroT U3 CTAIbHOW MM TUTAaHOBOH IITaMIOBKU. OceBble YCUIIHS B
OTKPBITOM KOJIECE TIOYTH MOJHOCTBIO OTCYTCTBYIOT. HemocTaTku KoMIpeccopoB ¢ KOJecaMu 3TOrO
TUIIA - HEKOTOPOE YBEIMUYEHUE TMIPABIMUECKUX NOTEPh IIPU U3MEHEHUM HAINIPaBICHUH BO3/yXa C
OCEBOI'0 Ha paguanbHOE, OOJBIINE OTEPH HA TPEHUE KoJieca O BO3YyX, a TAK)Ke CKIIOHHOCTD JIoMa-
TOK K BHOpanuu.

B GonpmHcTBe coBpeMeHHBIX [T/l MpUMEHSIOT MONYOTKpBIThIE Koyieca (cM.puc.4.02). Jlo-
NATKU TAKOT'O KOJIECa BBIOJHAOT 3@ OJJHO LIEJI0€ CO CIUIOIIHBIM JUCKOM, NIPUAAIOIINM BCEH IeTalIN
MIPOYHOCTH U KecTKOCTh. PopMma KaHama 3/1ech 0oJiee 01aronpusTHa, B CHIIy Yero THIpaBInYecKue
NIOTEPH U NIOTEPU HA TPEHUE KOJIECA O BO3YX MEHBIIIE, UEM Y 3aKPBITBIX KOJIEC.

VY 3akpeIThIX Kojec (cM.puc.4.02,B) TpeHUE O BO3MYX €Ille MEHbIe. Pasmepsl 3a30poB MEX Iy
KOJIECOM M CTEHKOH KOpIlyca He BIMAIOT Ha TMIpABIMYECKHE TOTEpH, Onarogaps 4emy 3TH 3a30pbl
MOTYT OBITH OOJIbIIIE, YEM MPH MOITYOTKPBITHIX KOJiecax.

OpHako 3aKpbIThIE KOJeca MPUMEHSIOT PEIKO, YTO OOBACHSIETCS, C OJHOW CTOPOHBI, TPYAHO-
CTBIO M3TOTOBJIEHUS, C IPYrOM - HEJOCTATOYHOM MPOYHOCTHIO MPU BBICOKUX OKPYKHBIX CKOPOCTSAX
nepeaHeN CTEHKH, OTPaHUYMBAOIIEN PaIualbHbIE MEKIIONATOUHbIE KAaHAJIBI.

[TonyoTkphIThIE KOJIEca KOMITpeccopoB coBpeMeHHBIX [ T/l M3roTaBiamBarOT U3 ’Kapa CTOMKUX
IIOMUHUEBBIX CIUIABOB IMITAMIIOBKOH € MOCIEAYIOIIEH MEXaHUYeCKOi 00pabOTKOM U MOIMpPOBaHU-
€M HapyKHbIX oBepXHOcTel. [Tociie moampoBaHys NOBEPXHOCTH KOJIEC MTOJABEPTalOT AHOJHOMY OK-
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CUAMPOBAHUIO (aHOAMPYIOT) VIS MPEeIOXPaHEHHs] OT KOPPO3UU U MEXAHUYECKUX MOBPEKACHUM, OT
3acachbIBA€MON a’3pOJPOMHOMN MBUIM U MecKa. AHOIMPOBAHNE TOBBIIIAET TBEPAOCTh IOBEPXHOCTH U
nenaet ee 0oJiee TaAKOM, YTO YMEHBIIAeT OTepy Ha TPEHUE BO3/1yXa O CTEHKH KoJjeca.

[IlepoxoBaTocTh MOBEPXHOCTH MEXKJIOMATOYHBIX KaHAJIOB KOJECa JOJKHBI OBITh BBICOKOTO
KJIacca. ITO JJOCTUTAETCS 3aUNCTKON U MTOJIMPOBAHUEM.

CoenuHeHne Koseca IeHTPOOESKHOTO KOMIIPECcopa ¢ BaJOM U IepeaayaM KPyTSIEero MOMeH-
Ta OT BaJjla K KOJIECY MOXKET OBITh OCYIIIECTBICHA HECKOJIBKUMHU CIIOCOOAMH.

VYyacTku Baja KpemsT K KoJecy ¢ IoMOIIbIo (haanneB U mmuiek. KpyTsmuii MOMEHT OT Bana
K KOJIeCy MepeJaeTcsi CUJIOW TPEeHMs, BOHUKAIOIIEH Ha MOBEPXHOCTH CONPHUKOCHOBEHUS (¢IiaHIa
Bajia ¢ KojecoM. KpenexHple NINUIbKA BBEPHYTHI C MaJIbIM HAaTATOM U yJIEPKUBAETCSA OT IIPOBOpa-
YUBAaHUS YIIOPOM MX TOPIIOB B JHO Pe3b0OBBIX OTBEpCTH. [IpH 3TOIM KOHCTPYKIIMH TOYCTUMBI HE-
CKOJIBKO OO0JIbIIINE OKPY>KHBIE CKOPOCTH, Ye€M INPHU IPYTHX, TaK KaK KOJIECO MEHbIIEe OclabieHo B
CTYIULIE HATSTOM OT TYrOi pe3bObl IINUIIbKH.

Ha puc.4.04,6 (cM. xH.[4],cTp.116) moka3zaHO coelMHEHUE, B KOTOPOM KPYTSAIINII MOMEHT OT
Baja K KoJiecy Iepenaercs nmocpeAcTBoM mmmuiek. [Ipu 3Tom coeanHeHHOE KoJjieco ociadisiercs
MEHbIIIE, YEM Y IUINLIOB.

KuroueBble ciioBa M BeIpakeHUs: J{ByXCTyneHUYAThIi — HEHTPOOEKHBI KOMIIPECCOP KOTOpHIE
MMEIOT JIBE CTYIIHU ¢ 001mmuM koprycom; CTynuia — 3To paboyee Kojeca, ¢ HallpaBJIsSIIOIIUM aria-
paroMm; IllepoxoBarocTh — 00pabOTKa IMOBEPXHOCTEH MEXKIIONATOYHBIX KaHaioB; [llmnm — crocob
COEIMHEHUSI.

KoHTpoJIbHBIE BOIIPOCHL:

1. npunnUn paboThl HEHTPOOESKHOTO KOMIIPECCOpa.

2. Kakwue THIBI KoJiec CYIIeCTBYIOT B IIEHTPOOEKHBIX KOMITPECCOpax.
3. KIIJ ueHTpoOeXHBIX KOMIIPECCOPOB.

4. O06paboTka MOBEPXHOCTEH MEKIIOMATOYHBIX KAaHAJIOB.

Jlutepatypa (kH. [4] cTp. 114-116)

Jekmnus 11 (2 yaca)
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Tema: I'azoevie mypounvt I'T/]

[Inan neknuu:

1. OOmwue cBeneHus O Ta30BbIX TYpOUHAX

2. Knaccuduxkamms

3. KoHcTpyKIHs 371eMEHTOB ra30BbIX TYPOUH.

["a3oBast TypOuHa npeaHa3HayeHa Jisl mpeoOpa3oBaHus YJHEPTUH FOPSYNX I'a30B B MEXaHUYe-
CKYIO SHEPTHUI0, OTPeOIIEMYI0 KOMIIPECCOPOM, PEAYKTOPOM U IMPUBOJHBIMU arperaTaMu JBUTaTe-
T8l

[Tpunumn paboThl 3aKIIIOYAETCSl B TOM, YTO CKAThI M HarpeThlii ra3 U3 Kamepbl CrOpaHUS
MOCTYIAET B COIUIOBOM ammapaT TypOMHBI, TJ€ PacIIUpsETCs, B pe3ysibTaTe Yero 4acTh €ro MOTeH-
[UAIBHON PHEpPruM mpeoldpa3yercs B KHHETUYECKYI0. Bl U3 comioBoro ammapara, ras, UMero-
Ui OOJIBIIYI0 CKOPOCTH, MOTMAJaeT Ha JIONMATKH Kojeca TYpOUHBI, I/Ie €r0 KHHETHYeCKask YHePrusi
npeoOpasyeTcsl B MeXaHHYECKYIo paboTy BpaieHus TypOouHsl. Ha BbIxoze u3 kosieca TypOUHBI CKO-
POCTh MOTOKA Ta3a MPUOOpPETaeT OCEBOE HANPABJICHUE IBM)KCHUS M Yepe3 COILIO BHIOPACHIBACTCS B
OTBOJISIIIYIO TPYOKY, a U3 HEro B atMocdepy.

Knaccupuxanus

TypOunbl pa3fensioT Ha OJHOCTYIEHYaThle U MHOTOCTYIIeHUaThle. B cBOIO ouepesb, MHOIO-
crynenuarsie TypOounsl TP/ u TB/l MOKHO pa3nudaTh 10 YUCITy BaJOB.
B TP/] nByx BanbHble TypOUHBI IPUMEHSIOT MPH ABYX POTOPHBIX OCEBBIX KOMIIpeccopax. B
TB/I 1Byx BajbHbI€ TYpOUHBI IPUBOIAT BO BPAIIEHUE OT/IEIBHO KOMIIPECCOP U BUHT.
[To HampaBneHHIO ABMXKEHUS Ta3a TYpOMHBI Pa3/IeisloT Ha OCEBbIe U paauaibHble. Pannans-
Hbl€ TYpOUHBI, B CBOIO 04Y€pElb, MOTYT ObITh LIEHTPOOEKHBIMU U LIEHTPOCTPEMUTEIBHBIMHU.
[TpakTHyeckoe MpUMEHEHHE B aBUAIIMOHHBIX JABUraTeNsX MOIYYUIN oceBble TypOuHsl. I1pe-
UMYILIECTBO paJuajbHBIX TYpOMH — HPOCTOTa MX HPOU3BOJACTBA. PamuanbHble TypOMHBI MOKHO
OPUMEHSATH JHIIb NPH CPABHUTENBHO HEOOJBIION MOIIHOCTH, KOT/AA pa3Mepbl KoJjieca HEBEJIHKH.
OCHOBHBIMHU HEJJOCTaTKAMHU PaJHaIbHBIX TYpPOMH IO CPAaBHEHUIO C OCEBBIMH SIBISIOTCS WX OOJIbIIAs
Macca ¥ 0OJIbIINe AuaMeTpalibHbIE Pa3MepBhl.
[To KOHCTPYKTHUBHBIM MPU3HAKOM ra3oBble TypOuHbl [ T/l MOXKHO pa3ienuTh:
1. ITo cnocoOy oxJ1a)/1IeHUs COIUIOBBIX U pabOYMX JIOTIATOK:
a) mypOuHvl ¢ HEOXNANCOAEMbIMU CONJOBLIMU U pAdOYUMU Tonamkamu. [Jemanu smux myp-
OUH U320MOBNAIOM U3 8bICOKOKAUECHMEEHHO20 MAMepuald, MexaHuieckue ceoucmed Komopozo co-
Xpauaomces npu pabouux memnepamypax Hazpeea 10namox. Imu JONAmKU OXIAAACOAIOMCsl 8 Cleo-
CMeuY menyionpo8OOHOCMU MAMePUaa: menio om conl08blx 10NamoK nepeoaemcs 6 0600 cono-
6020 annapama, om paboyux JONAmox — Ha OUCK MYPOUHbL, @ 0000 U OUCK OXIAHCOAEeMCsL 8030YXOM

0) TypOUHBI C BO3AYIIHBIM OXJIAXJACHHUEM COIUIOBBIX U pabo4mX JIONMaToK .1 oxmaxaeHus: B
JIOTIaTKax BBIMOJHEHBI OJMH WM HECKOJbKO KaHAJOB, MO0 KOTOPHIM ABMXKETCS Bo3AyX. [Ipoiias mno-
MaTKH, HATPETHIA BO3/TYX BBIXOJHT B Ta30BBIA TPAKT U CMEIINBACTCS C Ta3aMHu;

B) TYpOUHBI C BOASHBIM HIIM TOIUTMBHBIM OXJIaXKAeHHEeM. HemocTaTkoM Takoil CUCTEMBI SIBIISI-
€TCs €€ CIIOXKHOCTh, a TaK)Ke HEeHa/Ie)KHasi paboTa YIJIOTHUTEIbHBIX YCTPOIMCTB, MPEIOXPaHSIIONIUNX
OT BBITEKAHMS OXJIAXKIAIOMIEH KUIKOCTH MEX/y HETOABUKHBIMHU U MOJBWKHBIMU J€TalsIMU. [ 1aB-
HBI HEIOCTATOK COCTOUT B TOM, YTO MPHU TaKOIl CUCTEME OXJIaXKJACHHUE YBEIMUYUBAETCSA Macca CUJIO-
BOM YCTaHOBKH.

2. Ilo KOHCTpPYKIIUK POTOpA:
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a) TypOWHBI C HEPa3bEMHBIM POTOPOM;

0) TypOMHBI C pa3bEMHBIM POTOPOM;

3. ITo pacrmoyiokeHUIo TUCKOB:

a) TypOUHBI C KOHCOJIEHBIM PACIOI0KEHUEM JTUCKOB;

0) TypOMHBI C PACIIOIOKEHHEM TUCKOB MEXKTY OTIOPAMHU.

KoHCTpyKIIus 371eMEHTOB ra30BbIX TYpOUH

Pomop mypoun

Potop TypOuHBI COCTOUT U3 Baja U JUCKOB ¢ pabounMH jonaTkamu. OnopaMu Bana TypOUHBI
OOBIYHO SIBJIIOTCS 3aII0pa KOMIIpECCOpa U POIMKOBBII MOJIIUITHUK, PACIOI0KEHHBII BOIU3HU AUC-
KOB. /li1 yMmeHbIIeHus Macchl TypOHWHBI NPUMEHSIOT KOHCOJBHOE PACHOIOXKEeHHe AUCKOB. Jlis
YMEHBIICHUS N3THOHBIX HANPSHKCHUH B BaJle TMCKU PACIIONararoT MEXIy OTIOpaMHU.

IIpu coenuHeHun aucka TYpOMHBI C BaJOM HEOOXOIMMO MMETh B BUIY Psiji OCOOCHHOCTEH,
OTHOCSIIUXCS K By U BCEMY Y3JIy COCAUHCHHUS:

1. GonbuIol NepenaBaeMblil KPYTALIHMI MOMEHT;

2. TIOBBIIICHHYIO TEMIIEPATyPy MECTa COeANHEHNUS BCIIEICTBHE MEPEIaydn TeIia OT AUCKA;

3. BO3MOXHOCTb MOSIBJIEHUsS] BUOPAL[MOHHBIX Harpy3oK M3-3a HEYypaBHOBEIIEHHOCTH pOTOpa,
NyJbCalMil ra3a Ha JIonaTKax TypOUHBI U IPYTUX PUYKH;

4. BO3MOXHOCTb MOSIBJICHUS JONOJHUTENbHBIX HANPSHKEHUH M3-3a HEIOCTaTOYHOM JKECTKOCTH
o110p;

5. HOSBJICHHE 3HAUUTEJIbHBIX U3THOAIOIINX HArPY30K MPH 3BOIOLUAX CaMOJIETa;

6. HEOOXOIMMOCTh COXpAaHEHHUSI LICHTPOBKH J€Talell BO BCEM MHTEpBaJiC padOUYNX TEMIIEpaTyp
BO M30eXaHue HapylIeHus: 0aTaHCUPOBKHU.

CoennHeHHEe JMCKOB C BaJlOM B MHOTOCTYIEHYATBIX TYpOMHAaX MOXET ObITh HEpa3hbeMHBIM
WK pa3beMHBbIM. HepazbeMHOe coelnHeHEe OCYIIECTBIISETCS 3alPeCcCOBKOM AMCKA Ha (uiaHel] Bajia
U pagualbHBIMHU IITU(PTAMH, 3aPECCOBAHHBIMUA B OTBEPCTHSI, BHITIOJHEHHBIE BO (pyiaHIle Baja U B
KPYTOBOM BBICTYIIE€ Ha JIUCKE.

Pa3bemHOe coerHEHNE MOKET OBITh BBIIOJIHEHO HECKOJIBKUMHU CIIOCOOAMH.

[Tpu cObopke HEepa3bEMHOTO POTOPA C KOPILYCOM POTOP YCTaHABIUBAIOT B BEPTHKAIHHOM I10-
noxxenuu. [locne cOopku comIoBoro anmnapara nNepBoi CTYIEHU B KOPIIYC BBOJSAT POTOpP, B KOTOPOM
nociie JUMHAMUUYECKON OaTaHCHUPOBKU CHATHI pabouune JOMaTKU BTOPO# cTyneHu. Bee nonatku u ma-
3bl, B KOTOPbIE OHU BCTaBJISUIMCH MPHU OaTaHCUPOBKE, OJKHBI OBITh 3aKJIeWMEHbl. 3aTeM yCTaHaB-
JUBAIOT COTIIOBOM ammapaT BTOPOU CTyNeHHU U pabodne JOMaTKy B T€ Ma3bl AUCKa BTOPOU CTYIICHH,
B KOTOPBIX OHU HAXOAWJIUCH Iipu OanancupoBke (cMm.puc. 5.01 B ku.[4] cTp 119).

Co6opky pazsemMHOro potopa (cm.puc. 5.04 B kH. [4], cTp 123) ¢ KOpIycOM MPOBOJAT CIEAY-
oM o0pa3om. BHauane cobuparoT poTop, B3auMHOE MOJIOXKEHHE Bajla U IUCKOB (PUKCUPYIOT MET-
kamu. KnelmsT Takxke MINUIbKY, TAWKK ¥ CTOMOPSIINE 3aMKU. 3aTeM MPOBOAST IUHAMUYECKYHO 0a-
JAHCUPOBKY U poTOop pazduparot. [locie cOopku cornoBoro ammapara nepBoi CTYNEHH €ro pa3me-
HIAIOT TaK, 4TOOBI OCh TypOWHBI ObllIa B BEPTHUKATHHOM IMOJO0XKEHHUH, YCTAHABIMBAIOT BaJl C IUCKOM
IIEpBOM CTYIIEHH, COILUIOBOM ammapar M JUCK BTOPOM CTYIEHH, 3aT€M COIUIOBOM ammapaTr W JUCK
TpeTbell cTyneHu. [1ociae 3Toro 3aTAruBarOT rauku.

Ha puc. 5.05 (cm. xH.[4], cTp.124) mpuBeAeHO COCTUHEHNUE NUCKOB C MOMOIIBIO TPEYTOJIhb-
HBIX TOPLIEBBIX IIAIIOB.

Jucku cTsaruBaroTed raiiko 1, HaBepThIBaeMOW Ha Bajl. HemocTaTKoM cOeTMHEHUS SIBISETCS
YMEHBIIIEHUE TIPOYHOCTH IMCKOB OTBEPCTUSIMU B CTYIHUIIE TSl CTSDKHOTO OouTa 2.
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HanOosnee BBITOJHBIM IO Macce, )KECTKOCTH, BO3MOXKHOCTH paOOThI NIPH BBICOKOM Temrepa-
Type HarpeBa ¢ COXpaHEHHEM IIEHTPOBKH, CPAaBHUTEIHHON HEOOJBIION TEXHOJOTHUECKON CIIOKHO-
CTH CJIelyeT CUUTATh ITU(PTOBOH CI1OCOO COEMHEHUS.

KiroueBsble croBa u BelpakeHHs: TypOuHa — mpenHa3sHa4deHa Uil MPeoOpa30oBaHUs YHEPTHU
TOpsIYMX ra30B B MEXaHMUYECKYIO SHEPTHI0; POTOp TypOUHBI — COCTOUT U3 BaJla U AMCKA ¢ pabouuMH
Jonatkamu,; MHOTOCTYNEHYAThId TYpOMHA — COCTOUT M3 HECKOJIBKHUX TYpPOHMH JJIsl MOBBIMICHUS (-
(dexTUBHOCTH PabOTHI.

KoHTpoJibHBIE BOITPOCHI:

1. OOmme cBeneHUS U ra30BbIX TYpOUHAX.

2. Oco0eHHOCTH M3TOTOBJICHUS Ta30BbIX TYpOUH.

3. KoucTpykTHBHBIE 0COOEHHOCTH U TPEOOBAHUSI.

4. Marepuaibl mpuMeHsieMble K Ta30BbIM TypOHHAM.

Jlutepatypa (kH. [4] cp. 118-123)

Jekuus 12 (4 yaca)
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Tema: Kopnyc u 06160117/{6 Jonamku mVU6qul.

IInan nexuuu:
Kopnyc TypOunsl
Paboune nonarku TypOUHBI
OcobeHHocTH pacyera poTopa TypOUHBI Ha IPOYHOCTb.
Marepuansl AJis ieTajieil ra30BbIX TYpOUH.

NS

Kopnyc TypOnHBI

Kopnyc Typounsl I'T]] sBisieTcsi Hapy>KHON CTEHKOW MPOTOYHOW YAaCTH U BXOJUT B OOIIYIO
CHJIOBYIO cxeMmy aBuratensa. Kopmyc mpeacraBiser co00H MUIMHIPHYECKOE KOJBIIO WK KOJBIO B
dbopMe yCeueHHOTo KOpITyca B 3aBUCUMOCTH OT KOHCTPYKLIMU MPOTOYHOM YacTU TypOMHBI U YHCIia
ee cryneHeil. K nepenneit yactu kopmyca TypOUHBI IPUCOEINHEH ¢ IOMOIIbIO (hJIaHIIEBOIO Kperuie-
HUSL KOPITyC KaMep CTOpaHus, K 3aJlHEel — MPUCOEAMHEHO COIUIOBOE YCTpoiicTBO. Kopmyc TypOuHBI
OObIYHO OBbIBa€T COCTaBHBIM. B MHOrocryneH4aToil TypOHWHE COCTaBHBIMH 4YacTSIMH SBIISIOTCS
Hapy>KHbIE KOPITyca COTUIOBBIX alnapaToB.

Pasbembl kopmyca TypOMHBI OOBIYHO PACIIONIOKEHBI MEPIEHIUKYISIPHO ocu. Yucno pasb-
€MOB OMpeesieTcss KOHCTPYKIUEH TypOUHBI.

Buytpennss yacte kopnyca HarpeBaercs 10 700-9000C, HapyxHast — 001yBaeTcs BO31yXOM
u uMmeer Oosiee HU3KYIO Temiieparypy. OT 3Toro B 000yI0UKe Kopmyca W BO (praHIIaX BO3HUKAIOT
00JbIINE TEPMUUECKHUE HAIPSDKEHUS (HA BHEIIHMX MMOBEPXHOCTAX BO3HUKAIOT HAIPSKEHUS pacTs-
JKE€HUS, HA BHYTPEHHUX — HAIPSKEHUS CHKATHI), KOTOPbIE MOTYT OKa3aThCs BbIIIE IIpe/iesia TeKyue-
CTH HarpeToro Marepuaia.

CunoBas cBsI3b KOPIIYCOM TYpOMHBI U KOPITYCOM TOJIIMITHUKA OCYIIECTBISIETCS Pa3IHyHbl-
MU Ccroco0aMu, BBIOOpP KOTOPBIX OMpENeNsieTcss KOHCTpYKIued kamep cropanusi. Ha puc.5.22
(cM.kH.[4], cTp 137) moka3aH KOpIyC 3aJHETO MOAIIUITHUKA OCYIIECTBISETCS B JBUraTele ¢ Tpyo-
YaTbIMU KaMepaMH.

Kopnyca cocrosT u3 nuteix neraneil. Kopnyc 5 3aiHero noJmnHuKa OTIUT U3 aTIOMUHUEBO-
ro CruiaBa, KOpmyc 2 ra3ocOOpHHMKA — M3 KaporpoyHoro cryiaBa. O0a OHU MPUCOETUHEHBI C TTOMO-
b0 ¢uaHIeB K Kopnycy 1 cpelHero moJIIMIHKUKA, OTIIMTOTO M3 alOMHUHUEBOro ciiasa. Kopmyc
TypOUHBI PUCOEIUHEH K KPBIIIKE 3 ra30cOOpHUKA ¢ TTOMOIIbI0 (ranieB. Takum 0O6pa3om, CUIOBHI-
MU 3JIEMEHTaMH, COEIUHSIONIMMHU KOPITYC TYpPOMHBI C KOMIIPECCOPOM, SBIISIETCS KpbIIIKa 3 Ta30c00p-
HUKa, KOPITyC 2 Ta30cO0pHUKA KOPITyC 1 cpefHero moJIIMITHKKA.

Pabouue nonamxu.

Pabouas momarka TypOWHBI UMEET IMEpPO W 3aMKOBYIO YacTh, MHOT/IA HA KOHIIC JIOTTATKH BBI-
MOJIHAIOT NankKy.(puc.5.06, ku.[4] cTp.125).

[TpodumupoBanue paboOYNX JIOMATOK BBITIOJIHSIOT B COOTBETCTBHH C TEOPUEH Ta30BBIX TYp-
ouH. [Ipodunu CTposAT ISl HECKOJIBKUX PACYETHBIX CEUCHUN, MEXKAY KOTOPBHIMHU BBITIOIHSIOT TUIaB-
HBII iepexo.[4]

[Tpu mpoeKTHpPOBaHUN OOBIYHBIX JIOMATOK, O€3 IMOJIOK, HE MMEIOIINX KaKUX - JTUOO CIelu-
QIBHBIX JEMI(PHUPYIONUX YCTPOHUCTB, HEOOXOAUMO YIENATh OOJBIIOE BHUMAHUE pacueTy Ha KoJe-
OaHMsI U CIIETUTH, YTOOBI B TIpeeiax pabOYnX 4acTOT BpAIICHHs HE BO3HUKAJO SBICHHE PE30HAH-
COB 10 HM3KUM rapMoHukam (cMm.ri1. VII, [4]).

[To ycnoBUsIM MPOYHOCTH MPUMEHSIOT JIOTIATKH € MoNKamMu 1. JIOCTOMHCTBOM TaKWX JIONATOK
SIBIISICTCSI TIOBBIIEHHAsI BHOPOTIPOYHOCTb.

31



Ha BHemHel MoBEpXHOCTU MOJIKU BBIIOJIHSIOT TPEOHHU JTAOMPUHTHOIO YIUIOTHEHUS, YMEHb-
IIAOLIETo MepeTekanus raza u nossimatoniero KI1/1 TypOounsl.

Kpernnenus pabouyux JIOMaToK TYpOWMHBI K JHUCKY Pas3IW4YHBI, 3TO C MOMOIIBIO “‘CJIOYHBIM”
3aMKOM U HINWJIEYHOE KPEIICHUE.

JIOCTOMHCTBOM HIMUIICYHOTO KPETUICHUS SIBIISIETCS:

1 — BO3MOXHOCTB CPaBHUTEIIBHO JIETKON 3aMEHBI JIONATOK IIPU PEMOHTE;

2- CpaBHUTEJIHHO XOPOIIUH TEIJIOBOW KOHTAKT MEK/Y JIOMATKON U IUCKOM;

3 — KECTKOE 3aKpEeIJICHHE JIOTIATOK B TUCKE.

Henocratkamu sBisitoTcs :

1- cpaBHUTENBHO OOJBILIAS Macca 3aMKOBOTO COEIMHEHHUS U NiepudepuitHoN YacTu AUCKa;

2 — ocnabienue 000/a TUCKa OTBEPCTHSIMHU O] IITHIBKH.

Ha npaktuke ¢ nydmied CTOPOHBI MOKa3and ceOsi KPEIUICHHE C MOMOIIBIO “‘€JI0YHOr0” 3aMKa.
JlocTronHCTBaMM KOTOPOTO SIBIISIETCA:

1 - maTepuan KOpHEBOM YacTH, UMEIOIUI KIMHOBUIHYIO (hopMy, a Takxke nepudepuitHoii ya-
CTH JIUCKA C YIIUPEHUEM K LIEHTPY JUCKa, Harpy>KEHHBIX PACTATMBAIOLUIMMU HANPSKEHUSIMH OT IICH-
TPOOEKHBIX CUIT U U3TUOAIOIIMMH - OT Ta30BBIX M HEHTPOOEIKHBIX CHJI, HCIIOIBb3YeTCsl BECbMa palu-
OHAJILHO — JIONATKU U TUCK IIPU TAKOM 3aMKe I10JIy4aroTcs HauboJee JIerkuMu;

2 — Maible pa3Mepbl KOPHEBOM 4acTH 3aMKa JIONATKU B MJIOCKOCTH JIMCKA TMO3BOJISIOT pa3Me-
CTHT Ha JTUCKE OOJIBIIOE YUCIIO JOMATOK;

3 — cBOOOIHAs MOCA/IKa JIONATKU B 3aMKE HE MPEMATCTBYET paclIUpEeHUI0 Hanbosee HarpeTon
YacTH JKCKa y 000/1a.

4— cBoOoHAs MMOCa/IKa JIOMATKU B JUCKE UMEET MeCTa JIHUIIb MpU HeOOJIbIIONW IIEHTPOOSKHON
cuiie. Yike IpU Majlod 4acTOTe BpallleHHUs JIONATKa caMO YCTaHaBJIMBAETCs B 3aMKE TaK, YTO M3TU-
Garolue HanpsHKEHHUsI OT HEHTPOOESKHBIX CUJT OKA3bIBAIOTCS MUHUMAIbHBIMH;

5 — BO3MOYKHa JIerKasi 3aMeHa MOBPEXX/IEHHBIX JIONATOK.

B nepBeix TPJI, nmpumeHsuin J0MaTku TYpOMHBI ¢ BO3AYIIHBIM OXJIAXKJIEHHUEM, KOTa Kapo-
MPOYHbIE KaYeCTBa MaTepraioB ObUIM HU3KUMHU U 000MTHCH 0€3 OXJIaXIEeHHUs JIONATOK ObUIO HEBO3-
MOkHO. C yBeTMUEHUEM KApOIIPOYHOCTH MaTepHaoB NOTPEOHOCTh B OXJIAX/IEHUH JONATOK OTHa-
na.

Ocobennocmu pacuema pomopa mypounsl Ha NPOYHOCMb.

OcHoBHBIE 0COOEHHOCTH PA0OTHI pOTOpa TYpOMHBI, KOTOPBIE CIENYET UMETh B BUAY IpH
pacyeTe Ha MPOYHOCTh, OBUIM MEPEUUCIIEHBl TP PACCMOTPEHUU CIIOCOOOB COEMHEHMS POTOpa C
JMICKOM. YUeCTh BCE 3TH OCOOCHHOCTH HE MPEICTABISAETCS BO3MOKHBIM. [109TOMY OOBIYHO pOTOp
TypOUHBI PaCCUUTHIBAIOT TOJBKO HA COBMECTHBIE JIEMCTBUE KPYTSAIIETO U U3rHOAIOIEero MOMEHTOB,
a ITOJYUYCHHBIC 3HAYCHHA CIIOKHOI'O HAIIPSXKCHUA CPAaBHHUBACTCA C HAIIPAKCHHUEM, MMCIOIIUMCA Y
MOCTPOCHHBIX ABUraTeNeH.

B o6miem ciiydae Ha poTOp ACUCTBYET CIAEAYIOIINE HATPY3KH:

1. KpyTsumit MOMEHT, KOTOPBIH OIpenesieTcss MOITHOCTEI0 N M 4acTOTOM BpaLEHUS N
TypOUHBIL;

2. Cuna, BO3HHKAOLIAs OT AEUCTBHUSI COOCTBEHHOM Macchl JUcKa TypOUHBI M M3rH0aro-
11ast pOTOp B BEPTUKAIbHON MIOCKOCTH;

3. HeypaBHoBermenHas cuiia, u3rubaromasi potop TypOuHbl. BekTop 3To# cuiibl Bpaia-

€TCcsl BMECTE C JMCKOM, 3HAUCHHE €€ OINPENeNsIeTCsi MacCcoi OalaHCUPOBOYHOIO Tpy3a M LEHTPO-
CTPCMUTCIIbHBIM YCKOPCHUCM €TO LICHTPA TAXKCCTH.

Maxcumanvno Oonycmumasi cmenewb MOYHOCMU OANAHCUPOSKU OJil POMOPO8 MypOUH
0.1...0.5 Hcm;
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4. TUpoCKONMUYECKUH MOMEHT My, BO3HUKAIOUIUH TPH SBOJIONMIX CaMOJIETa, W3THOAIOIIHIA
pOTOp TYpOHMHBI U ONIpeNesieMblii o hopmyie

M,=jymsinG

IJIe j- MacCOBOM MOMEHT MHEPIHMU POTOpa OTHOCHTEIBHO OCH BPAILICHMS; II- YIJIOBas CKO-
POCTh BpAIllEHUs POTOPA; Y - YIVIOBAsk CKOPOCTh BPALIEHUS JIETATEILHOTO anmnapata; 0 - yroy Mexzy
OCSIMM, BOKPYI' KOTOPBIX IPOMCXOAMT BpAlLLEHUE C YIVIOBBIMHM CKOpocTsMu 1l U y . Ilpu pacuere
00BIYHO O€pyT MAKCUMYM I'MPOCKOIIMYECKOr0 MOMEHTa, puHuMas 6=900

5. OceBoe ycunue P, BpI3pIBaronee pacTsokeHUE Baa;

6. dnuzoouueckue cuibl UHEPYUU, B03HUKAIOWUE NPU PA32OHE UU MOPMOICEHUU CaMONema U
8bI3b18AIOWUE HANPSANACEHUS PACMAICEHUSA UTU CIHCAMUS 8 pomope MypOuHsl, a makdice yeHmpo-
OedicHble Culbl, B03HUKAIOWUE NPU Nojleme No KPUBOTUHEUHOU MPAeKmopuu U 6bl3vléaroujue
HanpsdiceHus: u32uoa.

[Tpu pacuere poropa BbIOMparOT HanboJiee OMACHBIM ciyyall Harpy>keHus, Korjaa u3rudaro-
IIM€ MOMEHTBI OT ACWUCTBUS CUIbI, OOYCIOBIEHHON Maccoil JUCKa, OT HEYpaBHOBEIIEHHOM CHJIbI
MHEPLHH JUCKA U LEHTPOOEIKHOM CUIIbI MHEPLUH, BOSHUKAIOLIEH MpU 3BOJIIOLIMU CAMOJIETA, CYMMHU-
pyetcs (Ipu BBIXOJIE caMoJjieTa U3 MUKUPOBAHUS U B CiIydae IUIOCKOro IrTornopa). Porop paccmar-
pUBalOT Kak OajKy Ha JIByX OIIOpax, HArPYXEHHYIO YKa3aHHbIMU cuiIaMU. [Ipu 3TOM cTpoAT 310pHI
U3rH0AIOIMX U KPYTSIIEro MOMEHTOB M SIIOPHI CKUMAIOIIUX WIIM PACTATUBAIOLINX CHJI .

Jns  BeIMONHEHHBIX  KOHCTpykumid  ['TJ[  nmomyckaeMoe — CIIOKHOE — HanpsDKEHHUE
yen=(1200....3200)-105 Ila.

Mamepuansi 01151 demareii 2a308b1X MypPOUH.

Pabouune nonatku.

Jlonatku ra3oBbIX TypOUH pabOTaIOT B OYEHb TSAKENbIX YCIOBUSIX. OHU HCTIBITHIBAIOT BHICO-
KH€ HaNpsHKEHUs pacTsHXKEHHs M HECKOJIBKO MEHbININE, HO TaKXKe ONacHbIe HaNpspKeHus uiruoda, me-
pEeMEHHBIE 110 BPEMEHHU U BBI3BIBAIOLIME YCTAJIOCTh MaTepuaa. TemnepaTypa Harpena jonaTok (0e3
BO3QyIIHOro oxnaxjaeHus) cocrasisger 750...8800 C. IToaToMy j0maTku M3roTOBISIOT U3 BBICOKO-
KaueCTBEHHBIX >KAPONPOYHBIX CIJIaBOB Ha HukeneBoil ocHoBe: XH77TIOP, XH70BMTIO,
XH70MBTIOb, XH62MBKIO, XXC6-K, X)KC6-KII, XH55BMT®KIO.

MexaHnueckrue KadecTBa 3THUX CIUIaBOB B 3aBUCHMOCTH OT TeMIepaTypbl MPUBEIEHBI Ha
puc.3.54 (cm.puc.5.56, [4], cTp.163)

Jlucku TypOUHBI.

Jlucku TypOWHBI BBIOJHSIOT M3 XPOMOHHMKEIBMApraHIIOBUCTOM KapoNpOYHOH cTaiu
37X12H8I'SM®Bb, a aucku , moaBeprarompecs: 0oyee BEICOKUM HarpeBam, - u3 cruiaa XH77THOP
u J1p.

H3MeHeHne cTouacoBOM ATUTENbHON TPOYHOCTH, Moy yrpyroctu E u ko3 dunuent nu-
HEIMHOTr0 PaclIMpEeHHs] HEKOTOPBIX CIIJIaBOB B 3aBUCHUMOCTH OT TEMIIEPATypPbl UCIBITAHUS TIOKa3aHBbI
Ha puc.

Mexannueckne kauectBa ctanu 37X12HSI'8M®DbB B 3aBHCHUMOCTH OT TeMIEpaTyphl MpUBE-
JIeHEI B Ta0JI.

Hnunvku u 2atiku, cmsacusarowjue oucku, uzeomoesnsiom uz cniaaea XH77TIHOP.

Kopnyc TypOuHBL.

Kopmyc TypOuHBl wu3rotoBnsitoT u3 cruaBoB 13X11H2B2M®, BX102, 20X23HI1S,

12X18HOIT,
Bonrs! u raiiku — u3 cramu 40X15H7T7O2MC.
Potop TypOuH.
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Potop TypOuH usrotorisitoT u3 craBoB 18X2H4MA, 40XH2M, 13X14H3B2OP.

KiroueBbie cnoBa u BblpakeHusi: Kopryc TypOMHBI — ABISICTCS HApY)KHOH CTEHKOH MpOTOU-
HOW YacTH M BXOJUT B OOLIYIO CHIIOBYIO CXeMy JABMraress; PazpemM — 0OBIYHO PacIOIOXKEHO Iep-
NEHAUKYIISIPHO OCH U OIIpeNEseTCsl KOHCTpyKIue Typounsl; Llnuiapka — mpy IOMOIIY €ro Mpou3-
BOJAT KPEIUICHHUE JIONATOK 3aMKOM;

KoHTpobHBIE BOIIPOCHL:

1. PacckaxuTe Ha3HAYCHHUE KOpITyca TypOHHBL

2. OcoOeHHOCTH PabOYMX JIOMATOK Ta30BOM TypOUHBI

3. Potop TypOuHBI U pacyeT Ha MPOYHOCTh

4. Matepuaisl IpUMEHSIEMbIE K U3TOTOBJICHHUIO 3JIEMEHTOB I'a30BOI TYpOUHBI.

Jlureparypa (kH. [4] cTp. 135-167)

Jleknus 13 (2 yaca)

Tema: Kamepvl ceopanus. OcHogHbie napamempbl u mpebosanus KamMepam c20panusl. .
IIman nexuuu:
1. oOrmue noHSATHS.
2. OcHOBHBIC MTapaMeTPhI U TPEOOBAHUS
MakcuMaabHO BO3MOYKHAS ITOJIHOTA CTOPAHUS
3. Jlerkuii u 6€30MacHBIN 3aMMyCK.
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4. MuHUMaJbHBIE TOTEPU U TaO0APUTHBIC pa3MEPhI
5. Pacnpenenenus nois TemMrepaTyp Ha BBIXOJE.

Kamepvl ceopanus ssnsiomes 8adcHeuuum 31eMEHMOM BCAKO20 B030YVUHO-PEAKMUBHO20
osueamens. B Hux cosepuiaemcs npoyecc noogooa menia K pabouemy meiny, 6e3 Komopozo Hee03-
MOJNCHO peanu306ams mepmMoOOUHAMULECKUL YUK ABUAYUOHHO20 O8ucamensi. Imom npoyecc ocy-
wecmensemcs 8 pe3yibmame NPOMEKAHUs. PEaKyull 2opeHus MONausd,; blc60000UBUIASCH 8 HUX
MEPMOXUMULECKAS IHEPIUS PACX00yemcs HA YeeaudeHue dHMatbnuu paboieeo mena (cmecu 6030y-
Xa u nPpoOyKmMos c2opaHusi) npu 6blCOKOU memnepamype 2asd.

[Iporecc cropaHusi TOIUIMBA SIBJISIETCS BECbMa CIIOXHBIM (PH3MKO-XMMUYECKUM TIPOIIECCOM,
3P PEKTUBHOCTH KOTOPOTO BIUSET HA SKOHOMHUYHOCThH JBUTATElNs (ONMpEaesIonii pakTop — moJ-
HOTa CTOpaHMs) U Ha €ro HAJACKHOCTh (OMpeAesstomui GakTop — YCTOMYMBOCTh TOPEHUS HA pas-
JUYHBIX PEXHUMaX, MPHUYEM HEOOXOIUMO YUYUTHIBATh BHICOKOTEMIIEpATYPHBIE YCIOBHUS PaOOTHI Ka-
MEpBbI, OMTACHOCTh KOPOOJICHHS U MPOrapoB €€ DJIEMEHTOB, & TAK)KE BO3MOKHOCTh HarapooOpa3oBa-
HUs).

Kamepa cropanus sBIsi€TCsS TEM JIEMEHTOM JBUTaTells, KOTOPbIil O0JIblIe BCEro MOABEPIKEH
BO3/ICUCTBUIO PA3UYHBIX HEOIArONMPHUATHBIX (PAKTOPOB B IKCIUTyaTallid M KOTOPBIA B 3HAYUTEIb-
HOW CTENEHU OIPEEseT IKCILTyaTallMOHHYIO HaJIe)KHOCTD JBUTATENS B LICJIOM.

K kamepaMm cropanusi mpeabsBISIIOT psii TpeOOBaHWH, BaKHEHIIME M3 KOTOPHIX OIHMCAHBI
HUXKE.

MakcuMAaJIbHO BO3MOKHAsI MOJHOTA CTOPAHMS.

COO6I.I.ICHHOI>1 razy TCIuIO B pE3yJIbTATC HCIOJHOTBI CTrOPAHUS U IMOTEPb HA OXJIAXKICHUC BCC-
raa MCHBIIC TCOPECTUUCCKHU BO3MOKHOT'O KOJIMYECTBA, KOTOPOC BBIACIIACTCA IIPHU IMTOJHOM CrOpaHUU.
[TonnoTa CTOpaHus OLUCHUBACTCA KOB(I)(l)I/II_[I/ICHTOM INOJTHOTBI CTOPAHUA (I/IJ'II/I BBIACIICHUA Tenna), KO-
TOpI)II\/JI OnpeacsICTCA OTHOMCHUEM I[CI\/'ICTBI/ITCJ'H)HO BBIJICIIMBHICTOCA KOJUYCCTBO TCILJIA IIpU Cropa-
HUHU 1 KT TOIUITMBA K HU3IICH TCILJIOTBOPHOCTHU 1 Xr aTOrO TOIlJIMBA, T.C.

_H
Hy

gK.C.

Ha pacueTHbIX pexxumMax paboThl ABUTATENs KOA(P(GUIUEHT NOTHOTHI CTOPAHUS OYEHb BBICOK
U npubImKaeTcs K enuHuie. Ha HepacdeTHBIX pexuMax paboThl ABUraTesnsi, 0COOCHHO Ha OOJIBbIINX
BBICOTAX IOJIETA, MOJHOTA CTOPAHUS MOXKET PE3KO YXYAIIHUTHCS. YeM MEHbIIE MOJHOTA CrOpaHus,
TeM OOJIbIIE PACXO ] TOIUIMBA JBUraTeNIsl, TEM HMXKE €r0 SKOHOMHUYHOCTh U TEM MEHbIIIE JJAIbHOCTh
0JIETA.

J171s1 OCHOBHBIX KaMep CrOpaHus Ha PaCUETHBIX PEeKUMAX

£  =095+0,98.
Jnist hopcakHBIX Kamep

¢ =085+0,95.

Bricokasi ycTOHUMBOCTD TOpEHHs BO BCEM JMAIA30HE KCIUTYaTAllMOHHBIX PEKUMOB pabOThHI
asuratens. OTcyTcTBUE BUOPALIMOHHOTO TOPEHUSI.
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D10 TpeOOoBaHUS K KamMepaMm CropaHusl SBISIETCS OCHOBHBIM. HeoOxomumo, 4ToOBl Ha pas-
JUYHBIX peXUMax paOdoThl ABUTATENs (TIPU H3MEHEHUH BBICOTHI M CKOPOCTH IOJIE€Ta, HA MHHHMAIb-
HBIX U MaKCHUMAaJIbHBIX 00OpOTax JBUTATeNs U T.1.) TOPEHUE HE MPEKpallaioch, He MPOUCXOIUIIO
CPBIBOB IJIAMEHH, HE BO3HUKAJIH 0COOBIE PEKUMBI HEYCTOHYHMBOTO, BUOPAIIMOHHOTO TOPEHHUSI KOTO-
pble MOTYT MIPUBECTH HAPYUICHUIO HOPMAJIBHON pabOThI IBUTATEIs.

Y CTONYMBOCTh TOPEHMS 3aBUCUT OT COOTHOLLUEHUSI CKOPOCTEH PacIpOCTpaHEHUs IUIAMEHU U
JIBUKEHHS BO3JyXa (TOIUIMBO-BO3AYIIHONW CMECH),a TAaKXKE€ OT COOTHOIIECHHUS PAaCXOJ0B BO3JyXa U
TOTLIMBA, T.€. OT COCTaBa TOILIMBO-BO3YIIHOW cMecH, Wi Kod(dduiimenTa nu30biTka BO3ayXa, KOTO-
pBIN paBeH OTHOIICHUIO IEHCTBUTEIBHO MOCTYMHUBIIETO KOJUYECTBO BO3JyXa K TEOPETUUYECKH He-
00X0IMMOMY J1JIsl IOJTHOTO cropaHus 1 Kr TOIIMBA, T.€.

| Gg 1

lo oGt mrlo
Jlns obecniedyeHusl yCTOMYMBOCTh FTOPEHUsT HEOOXOAMMO HUCIOIb30BAHUE CHEIMATIBHBIX * CTa-
OMIN3aTOPOB” IUIAMEHH, YCTPONCTBO U MPUHIIUI JEHCTBUS KOTOPBIX PACCMOTPEH HUXKE.

Jlerkmii u 0e3onacHbIii 3aMyCK.

Kamepa cropanust gomKHa JETKO, OBICTPO M O€30TKAa3HO 3aIyCKaThCs B JIFOOBIX YCIIOBHSIX
SKCILTyaTaluy, Mpu paboTe Ha 3eMiie U B MOJEeTe, B TOM YHciie Ha OONbIINX BbicOoTaxX. JIETKOCTh U
0€30TKa3HOCTh 3allycKa B 3HAUWTEIbHOM CTENEHH OINpPEAEIAIOT 3KCIUIYaTallMOHHYIO HAaJIeKHOCTh
KaMep CropaHusl.

MunuMajibHbIe IOTEPH MOJHOTO AaBJIEHUS.

ObecrieyeHre BBICOKOTO THUIPABINYECKOTO M Ta30JIMHAMUYECKOTO COBEPIIECHCTBA KaMepbl
CrOpaHUusl SIBIISETCSA CIOXKHBIM JeioM. OHO TPOTHBOPEUYHUT TPEOOBAHMSAM OOECIICUEHHS XOPOIIEH
YCTOMUYMBOCTH TOPEHUS U BBICOKOM MOJHOTHI CTOPAHMS; B CAMOM JieJie, UCIOJb30BaHUE Pa3IMYHBIX
YCTPOMCTB JIJIsl pacbUTMBAHMS TOIUIMBA M YIYUYIIIEHUs CMEeCeo0pa3oBaHusl. IPUMEHEHNE TypOyIn3a-
TOPOB MOTOKA M CTAOMIU3aTOPOB IJIAMEHH C TOYKU 3pEHUS TpeOOBaHU TUAPABIUKU, adPO- U Ta30-
JTUHAMUKH TPOIIECCOB TEYCHUS ra3a 03HAYaeT BBEJICHHE JOMOTHUTEIBHBIX U BEChMa 3HAYUTEIBHBIX
CONPOTUBIIEHUNA. DTU CONMPOTHUBIICHUS MPUBOIAT K MOTEPSIM MOITHOTO JABJIEHUS, KOTOPBIE OLICHUBA-
10TCsI KOO HUIIMEHTOM TIJICHUS TTOJTHOTO JIABJICHUS

Trac: p2 - [IOJIHOC JaBJICHHUC HA BXOAC B KaMCPy CropaHus;

*
p3 - [IOJIHOC JaBJICHHUC HA BBIXOAC U3 KaMCPbI CrOpaHusl.

Y OCHOBHBIX KaMmep CropaHus

e =092+0,97
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y (hopcakHBIX KaMep MpU BBICOKUX TEMIIEpaTypax MOAOrpeBa rasa moTepu JaBjieHHs Bo3pac-
TaloT:

oy = 0,88+0,95

MauJibie u rabapuTHbIe pa3Mepbl M He00JILIIOH Bec.

Jlnist TOro 4ToObI MONYYUTh KaMephbl CTOPaHUsl C MaJbIMU Ta0apUTHBIMH pa3MepaMu U C He-
O0JBIINM BECOM, WJIH, HHAYe TOBOPs, C MAJIbIM paboyuM 00bEeMOM, HEOOXOAUMO JAeaTh KaMephbl
CropaHusl BBICOKOW TEIUIOHANPSKEHHOCTH. IlocnenHss xapakTepu3yeT KOJIUYECTBO TeIlla, IIPUXO-
JsIIeecst B MHUILY BpEMEHHU Ha eAMHUILY 00beMa KaMepbl, OTHECEHHOE K JJaBJIICHUIO B Kamepe, T.€.

gk,c . GT.uac.Hu KKaJl

K.C.

* 3
Ve Py wruac-aTl

rie: GT.q ac - 1ACOBOM pacxo/l TOIIMBA B KI/4ac.
H\ - ruswas remnorsoprocts Tommsa

V x.c. -~ Pabounii 00beM KaMepbl CropaHus B M3
*
p2 - TaBJICHHE Ha BXOJIE B KAMEpPY CrOpaHus B aT.

5 e K03((HULHUEHT NOTHOTHI CrOpaHUsl.

TennonanpskeHHOCTb kKamep cropaHust coBpeMeHHbIx I'TJ] nocturaer 40- 50 kkan/m3 4ac
aT; 370 B 10 =15 pa3 Gosblie, 4eM y OOBIYHBIX TAPOBO3HBIX TOIOK.

Jlnst Toro 4toObl rpaHulla (pakena He JOXOAMIIA JI0 BXoJa B TypOMHY, HEOOXOAUMO obecrie-
YUTh BO3MOXHO OOJBIIYIO MOJHOTY CrOpPaHMsI; OJAHAKO IMOCIEAHSIS, B CBOIO OYepeib, 3aBUCHUT OT
MPOTSKEHHOCTU KaMephl M HaJIU4Ms B HEM YCTPOWCTB, aKTUBU3UPYIOIIMX IIpoLecc ropeHus. Takum
o0pa3om, TpeOoBaHUS MOJIYUYEHHUS! MaJIbIX TabapUTOB U Beca KaMepbl HapsAy C BBICOKOH MOJIHOTOM
CTOPaHMUS SIBJISIFOTCS IPOTUBOPEYUBBIMU. OHU pa3peIIaroTCsl MPUHATHEM KOMIIPOMHUCCHBIX PELICHUN
B Pa3yMHBIX IIpeJenax.

OnTuManbHBIA 32K0H pacnpeaeeHus Mo TeMIlepaTyp Ha BbIX0/Ae M3 KamMepsbl cropa-
HHS.

[Tone Temnepatyp Ha BBIXOJE U3 KaMephl CropaHus (WM, 4TO TO € camoe, - Ha BXOJE B Typ-
OMHY) BCerja XxapakTepu3yeTcs ONpe/ieIeHHON CTeTeHbI0 HEPaBHOMEPHOCTH.

Crnenyer pa3nuyarh OKPYXHYIO M PaHAIIBHYI0O HEPABHOMEPHOCTH Temmeparyp rasa. OKpyx-
Has TeMIIEpaTypHas HEPaBHOMEPHOCTb BpEHA, €€ CIEAYET 110 BO3MOXKHOCTU CHUKATh. PaguanbHas
K€ HEPaBHOMEPHOCTb JOJKHA MTOAYHUHATCS ONPENEICHHOMY HaUBBITOJHEHIIEMY 3aKOHY, ITPU KOTO-
POM MaKCHUMYM TeMIepaTypbl IPUXOAUTCS IPUMEPHO HA PACCTOSHUE, PABHOE 2/3 BBICOTHI JIOTIATKH.

KopneBble 251eMEHTHI JI0MAaTOK TypOUHBI, IOJIBEP)KEHHbIE IEHCTBUI0 HaWOOJIBIINX HaNpsKe-
HUI pa3pbiBa, a Takxke MepuQepuitHbIe IEMEHTHI JIOMATOK, UMEIOIMe HAMMEHBIINE TOJIIUHBL, U
MO3TOMY JIerde MoJaroniecss o0ropaHuio, T0JKHBI OMBIBAThCS TIOTOKOM ra3a 0osiee HU3KOH TeM-
neparypsl.
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KiroueBsie cioBa u BelpaskeHus: Kamepa cropaHus — ciay>KuT AJis TOABOJS Teia K paboyemy
TEJy, a TAK)KE SIBJISIETCSA JIEMEHTOM JIBUTATelsd U B 3HAUUTENIbHON CTETIEHH OMPEEseT dKCILUTyaTa-
[IUOHHYIO HaJIeXKHOCTh JaBHratesns. [lolHOTa cropaHus — oleHUBaeTcs KO3I(PGUIUEHTOM MOTHOTHI
CrOpaHusl KOTOPBIM ONpeAesieTCs] OTHOUIEHUEM JIEUCTBUTEIILHO BBICIUBIIETOCS KOJIMYECTBA TEILIa
IpU cropaHuu 1 Kr ToruiMBa.

KoHTponbHbIe BONIPOCHI:

[TpuaIMI pabOTHI KAMEPHI CTOPAHMSI.
OcHoBHBIE TapaMeTPbl

OcHoBHbIE TpeOOBaHUSA

Uro, 03HayaeT MOJIHOTA CTOPAHUSL.

Jlerkwuii 3amyck

MuHuMaNbHBIE TIOTEPH U TA0APUTHEIC Pa3MEpBHI.

ouhkwnE

Jlutepatypa (kH. [4] cTp. 387-425)

Jlexkuus 14 (2 yaca)

Tema: Yempoiicmeo u npunyun oeticmeust kamep ccopanusi. Tunvl kamep c2oparnus.

IIman nexumu:

1. Kamepsl cropanusi ¥ IpUHLIUI UX pabOTHI.

2. Pabouwmii mporiecc B Kamepe CropaHust

3. Crabunu3zanus GppoHTa MJIaMEHU B 30HE TOPEHUS
4. Twumbl KaMep CropaHus

Kameps! cropanust BP/] otiinyaroTest Ipyr oT apyra CXeMoOW U psiAOM KOHCTPYKTHUBHBIX OCO-

OEHHOCTEH, 0/IHAKO BCE OHU UMEIOT CX0XKEe YCTPOICTBO U MOIOOHBIN MPUHIIMIT JCHCTBUSI.
Ee riaBHBIMU 3JIEMEHTaMU SIBJISIOTCS:
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a) mddysop;

0) BHYTpEHHSsIs )KapoBas TpyOa;

B) HAPYXKHBIN KOXYX (KOPITYC);

') (pOHTOBOE YCTPOUCTBO, COCTOSIEE U3 IEHTPOOEKHON TOIITMBHON (DOPCYHKH, JTOMATOYHO-
T'O 3aBUXPUTEIIS M CTaOMIIM3aTOpa;

1) cucreMa nepdopanuu ( Ui o0ecTieYeHns CMEIICHHs BO3/[yXa U MPOTYKTOB CTOPAHHS).

PaGoumnii npouecc B kamMepe CropaHus.

PaGounii npouecc B kamMmepe cropanusi mpoTekaeT ciaenyroumm odpazom. Ha Beixoae u3 kom-
mpeccopa BO3AyX UMEET OTHOCUTENIBHO 00Jbinyto ckopocTh ( 100120 m/cek). IIpu Takoii ckopo-
CTH KaMmepa CropaHus MOTy4YuiIach Obl OOJBIION UIHMHBI, CO 3HAYUTEIbHBIMU MOTEPSIMH JAAaBJICHUS U
HU3KOW IOJIHOTOM CrOpaHMusl.

[ToaToMy OTOK BO3/yXa MEPBOHAYAIBHO HAMPABISAIOT U AU y30p KaMepsl, B KOTOPOM €ro
CKOpOCTh CHIKaeTcs 10 57 <+ 70 m/cexk.

PacnbliuBaHue TOIJIMBA U 06pa30BaHI/Ie TOIIJIMBO — BO3)IyIIIHO]71 CMeECH.

PacneimmBanne TonanBa IIPONU3BOAUTCA HeHTpO6€)KHI)IMI/I q)OpcyHKaMI/I 104 BBICOKHUM JdaBJIC-
HUEM ( A pT =60--80aT ). Yron xonyca pacnbiia goxoaut ao 110--130°. Ins obecneue-

HUS OTPeOHON TOHKOCTh paciiblila Ha BCEX peXUMax padoThl ABUraTels U MPHU Pa3InYHbIX pacxo-
Jlax TOIUIMBA PUMEHSIOT ABYX- U JIaXKe TPEXKaHAJIbHbIE (POPCYHKH.

TormBo BbITeKaeT U3 opcyHkH. 00pa3ysl CIUIOIIHYIO TOHKYIO KOHHUYECKYIO IJIEHKY, KOTO-
pasi, o Mepe yJaneHus oT GpOHTOBOrO YCTPOICTBa, pacnajaercs U ApoOUTCS Ha MeIbUalllie Kar-
N pasIMYHOTO Auamerpa. MccrmemoBanus mokassiBaioT, uto u3 1 cm® Tommusa o6pasyercs g0 10
MUJUTHOHOB Karenb ¢ quamerpom oT 10 g0 200 Mk.

Jns kaxxaoi GopcyHKHM moa0upaeTcss HAUBBITOJHEUIINNA CIIEKTp paciblia. Upe3sMepHo KpyTi-
HBIM WM YPE3MEPHO MEJKHMM Pacibll TOIUIMBA MOYKET IPUBECTH K YXYALICHHIO ITOJTHOTHI CTOPAHHUS
U CY>)KEHUIO Mana3oHa yCTOWYMBON pabOThl KaMephl (KPYIHBIE KaIluld IPOJIETAal0T Yepe3 Kamepy, He
cropasi; IpH IOJIHOM HCIApEeHMH Kallejdb HACTyNaeT MECTHOE Iepeo0OoralieHue CMECH, TaKxKe
YXyALIAIOUIEE TOPEHUE).

Pa3jenenue moroxka Bo31yxa Ha NEPBUYHBIA U BTOPUYHBIH.

B muddy3ope notok Bo3ayxa pacnpeaensercs Ha JBe YacTu. MeHbIas ero yactb ( IpUMEpHO
2050 %) mpoxoaMT BHYTPH >KapoOBOH TPyObl Yepe3 JIOMATOYHOW 3aBUXPHUTENh (PPOHTOBOTO
YCTPOMCTBA, a TAKXKE Yepe3 CUCTEMY OTBepcTHil ( mepdopaliuio) B nepeaHel 4acTH KapoBOoi TPYyOBI,
CMEIINBAETCS C PACIBUICHHBIM TOITMBOM, BIPHICKHBAEMBIM IIEHTPOOEKHON (OPCYHKOU, M TIPUHU-
MaeT HEeMOCPEICTBEHHOE YUacTHE B MPOIECCEe FOPEeHUs. JTa YacTh BO3yXa Ha3bIBACTCS EPBUYHBIM
BO3ayX0oM. ClietyeT 3aMeTHTh, YTO MTEPBHYHBIN BO3IYX JIOJKECH MOIBOIUTHCS MTOCTENICHHO 110 JITHHE
30HBI TOPEHMS. DTO CBA3aHO C TEM, UYTO BHAyasle JUIsl CO3JIaHMsI TOIUIMBHOTO (akena ( B pe3ysbTaTe
ropeHusi ObICTPO MCMAPUBIIUXCS MEJKHUX Kamesb) Tpedyercs HeOobloe KoJudecTBo Bo3ayxa. Ilo
Mepe MOArOTOBKE TOIJIMBO- BO3YIIHOM cMecH, JUIsl 00ecrieyeHHs ee MOJIHOTO CrOpPaHusl U MpeaoT-
BpAICHHS TUCCOIMAIIMY TIPH BBICOKOW TeMIIepaType MOTpeOHOEe KOJIMYECTBO BO3IyXa BO3pPACTaeT
(cm.puc.6.4 B xH.[5] cTp.105) B 30He ropeHus HaUBBITOAHEHIIAsT KOHIIEHTPALIMs TOIJIMBA XapaKTe-

pusyeTcs 3Ha4eHHEM K0P duIreHTa u30bITKa BO3LyXa (] — 1,1 -~ 2,0
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Bonbmias yacte Boznyxa (50 <80 %) 3amoiHsIeT KONbLEBYIO MOJOCTh, 3aKIIOYEHHYIO MEXKIY
KapOBOU TpyOOI M HAPYKHBIM KOPITYCOM, a 3aT€M BO3yX MOCTYIAET TaKkKe Yepe3 CUCTEMY OTBEp-
CTHI1 BHYTPb ’KapoBOH TPyObl — B 30HY CMELICHHs. JTa 4acTh BO3/[yXa Ha3bIBA€TCS BTOPUYHBIM BO3-
JIyXOM OHA CITY>KUT TJIABHBIM 00pa3oM ISl CMEIICHUS TOPSYNX MPOAYKTOB CTOPAHUS C XOJOTHBIM
BO3yXOM (TIOCTYMAIOLIUM U3 KOMIpPEccopa) U sl CHIDKEHUS TeMIIepaTyphl MOJTYYeHHONH CMECH 0
0€3011aCHOTO YPOBHS OMPEEAEMOr0 YCIOBUSAMHU 00ECIIeUeHUsI IPOYHOCTH pabounx JOMaToK Typ-
OMHBL.

Paznenenue Bo3ayxa Ha NEPBUYHBIN M BTOPUYHBINA CBSI3aHO C HEBO3MOXKHOCTBIO OPTaHU3allUU
3 )EKTHBHOTO FOPEHHUs TOIIIMBA TIPH HU3KKMX TemmepaTypax (800 --1000° C). [TosToMy nmpuxomuT-
s CHauaya OpraHM30BaTh CrOPAHHs TOIUIMBA IIPH BBICOKOH Temmeparype ( 1600 = 1900° C), a 3a-
TEM OCYIIECTBISThH pa30aBlieHUE MPOJTYKTOB CTOPAHUS XOJIOTHBIM BO3TyXOM.

CTaﬁI/IJ'[I/IfiaIII/IH (l)pOHTa IJIAMEHHU B 30HEC TrOpCHU.

Crpemnenue ¢opcupoBaTh KaMepy CropaHus, 00ECHEeYHB BBICOKHE 3HAYCHUS €€ TeIJIOHa-
HPSKEHHOCTH, 00YCIIaBIMBAaET NMPUMEHEHUE BBICOKMX CKOpOCTEH TeueHus Bo3ayxa ( rasa), 60ib-
[IMX, YeM HOpPMaJbHAsE CKOPOCTh pacrpocTpaneHus miamenn. U3 Kypca (pu3uKu ropeHHust U3BECTHO,

9TO B 3TOM Clydae (Korjaa C, > V HOp. ) AT O0€ECTIEYEHUs] YCTOMYMBOCTH TOPEHUS U yAEPIKAHUSA

¢axesna rIaMeHu B KaMepe CropaHusi Heo0X0AUMO OpPraHU30BaTh 3aCTOWHYIO LIUPKYJISAILMOHHYIO 30-
HYy — 30HYy 00patHbIX TOKOB (30T) ropsiunx razos, - cnocoOHYI0 HENPEPHIBHO W HAJIEKHO TOKHU-
raTh HOJArOTOBJIEHHYIO TOILIUBO- BO3AYILIHYIO CMECH.

Jlns co3paHus TakoM 30HBI CIYXaT 3aBUXPHUTENN MOTOKAa U Pa3IMYHbIE II0XOOOTEKaeMble
Tesa (KOJIbLEBbIE ajloObl YTOJIKOBOTO CEYEHMs, IIACTUHBI U T.1.), 32 KOTOPBIMU oOpa3yercs 00-
JacTh NOHMKEHHOTO JaBieHus. Takas o01acTe 0Opa3yeTcst BAOJIb OCH kKapoBOi TpyOBbl, B IepeJHeN
€€ YacTH, B pe3yJibTaTe 3KEKTUPOBaHMS MPOJYKTOB CrOpaHMs KOJBIEBOU (IIOJION) cTpyel cMmecu
TOIIJIMBA U BO3/yXa.

Ha puc. 3.56. nokazana rpymeBuHas rpaHuIa 00JIacTH 30HbI OOPATHBIX TOKOB.

TypOym3anus NoTOKa B 30He TOPeHHA

Jlnis uHTeHCU(UKALMU MTPOLIECCOB MAcCO- U TEIJI000MEHa, a TaKkKe JUIs YBEIHMUEHHs] CKOPO-
CTH HOPMAJIbHOTO PaclpOCTPaHEHUs IUIAMEHU HEOOXOJUM MNEepexo]l OT JIAMUHAPHOIO TOpPEeHHs K
TypOyJIEHTHOMY.

TypOynu3aius MoToka JOCTUTAEeTCsl C IOMOIIBIO 3aBUXPUTENIEH, IEHTPOOEKHBIX TOIITMBHBIX
(bOpCYHOK, TII0X000TEKaEMBIX TEJ, a TAKXKe IMyTeM paJHajIbHOr0 BBOJA CTPYH XOJOAHOTO BO3IyXa
yepes OTBEPCTUS B CTEHKAX YKapoBOil TPYOBI.

B kamepax 6e3 ¢ppoHTOBOro ycrpoiicTBa 0oJbIlasi 4aCTh TOILJIMBA CrOpaeT B TYpPOYJIEHTHBIX
“cnenax”, oOpasyromuxcs Mpy MPOTEKaHUU BO3AyXa uepe3 orBepcTHs. [IpaBuiibHbIN BBHIOOD Aua-
MeTpa, PacIoJIOKEHHsI U KOJIMYECTBA OTBEPCTHI B 3HAYMTEIBHOM CTENeHU orpenenser 3pdexTus-
HOCTb FOpPEHHS], OrpAaHUYKBAsE pa3Mepbl 30Hbl OOPATHBIX TOKOB M OKa3blBas BIMSHUE HA T'MJIPaBIIU-
YeCKHUE MOTEPU B KAMEPE CrOPaHUs.

I'azonuHaMH4YecKasi CTPYKTYPa MNOTOKOB B KaMepe CropaHusi
Ha puc.6.5 (cm.kH.[5], cTp.107) u B n300paskeHbl COOTBETCTBEHHO 3aKOHOMEPHOCTH pacipe-

JIeTICHUS TI0JIeH CKOpOoCTe ¢, KOHIeHTpamu TornBa K u remneparyp raza T* B cedeHUsIX Kamepbl
1,2,3.
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B oceBoM HampaBiieHUU MOJHOE JaBJIEHUE ra3a MOCTeNeHHo naaaer. Temmeparypa rasa Jio-
CTUTAeT MaKCMMyMa B 30HE TOPEHHS, a 3aTeM, M0 Mepe MOJMEIINBAHUS BTOPUYHOTO BO3/1yXa, TO-
CTEMEHHO CHIKAETCS 10

Tpedyemoro ypoBHs. CpelHsisi CKOPOCTbh T€UEHHUS ra30B CHUXKAETCS B 30HE TOPEHUs (MHUIEIb
KaMephl) — 9TO yBEJIIMYMBACT BpeMs MPeObIBaHUS TOIUIMBA IPHU BBICOKUX TEMIEpAaTypax U COAeH-
CTBYET MOJIHOMY BBIrOpaHuio cMecu. [losiHoTa cropanust pe3ko BO3pacTaeT K KOHILY 30HbI TOPEHHUSI.

Ha BbIxozme u3 kamepbl cymMMapHbI KO3(QUIMEHT U30bITKA BO3yXa TOCTUraeT 3HAUCHUS

as = 35+55.

B pannanpsHOM HampaBiI€HUM KOHLEHTpALUs TOIUIMBA JOCTUTA€T MAKCUMyMa B COOTBETCTBUU
C TPaeKTOpHeH IBMKEHUS YacTUIl TorinBa. Hanbonpiass HepaBHOMEPHOCTb B paclpeaeeHIH oce-
BBIX CKOpOCTEH BO3ayXa (ra3a) HaO/II0aeTcs B CEUEHUAX 30HbI 00paTHBIX TOKOB. 1o Mepe npubnu-
KEHHS K BBIXOJIy U3 KaMepbl MPO(UIb OCEBBIX CKOPOCTEH MOCTEIIEHHO BHIPABHUBACTCSL.

TemmnepaTypa raza umeet HaubosbllIee, U IPUMEPHO MOCTOSIHHOE, 3HAU€HUE B 30HE 0OpaTHBIX
TOKOB U PE3KO YOBIBa€T B HAIPABJICHUHU NIepU(eprn KapoBOil TPYOBI, TI€ MPOUCXOAUT MOAMEIIHBA-
HUE€ BTOPUYHOIO BO3/1yXa K IEPBUYHOMY.

Tunel Kamep CropaHus.

Kawmeps! cropanus aBuanmonnsix ['T/] nogpasnenstorcs Ha TpyOdarsle (MM MHAWBUIYallb-
HBIE), KOJIBLIEBbIE U TPYOUATO — KOJIbLIEBHIE.

TpyGuarsle kKamMmepbl IPUMEHSIOTCS [IaBHBIM 00pa30M Ha JBUTATEIIAX C LIEHTPOOEKHBIM KOM-
npeccopoM. OHU yIOOHBI B IKCIUTYaTaIlMH, JOMYCKAIOT OBICTPYIO 3aMeHY Kamep 0e3 pa30opKu Bce-
IO JBUTaTelIsl. UCIOJIb30BAaHUE MHIUBUAYAIbHBIX KaMep CYLIECTBEHHO COKpallaeT BpeMs UX JOBOI-
KH.

KonpreBele kamepbl IPUMEHSAIOTCSI Ha ABUTATEISX C OCEBBIM KoMmmpeccopoM. OHM oTinya-
10TCS O0JBIION KOMITAKTHOCTBIO M MaJIbIM BECOM, TaK KaK MMEIOT MEHbIINE rabapuTHbIE pa3Mephl.
KounblieBble kaMepsl XapaKTepu3yeTcss MEHBIIMMU THAPABINYECKUMHU MTOTEPSIMA U UMEIOT Ha BBIXO-
ne 6osee paBHOMEPHBIE MO TemMrepaTyp U AaBieHuid. K HemocTaTkaM KOJbLEBBIX KaMep OTHOCST-
Cs1 CJIO)KHOCTh PEMOHTA U JOBOJKH.

B Hacrosiiiee Bpemst HanOoJiblee pacpoCTpaHEHUE OTYYHINA TPYOUaTO-KOJIbLIEBbIE KaMEPhI
( ¢ MHIUBUAYATLHBIMU JKapPOBBIMU TPyOaMH)

IPEJICTaBIISIIOIIME COOOM MPOMEXYTOUHBIM TUN Kamep. [Ipu ymenoM KOHCTpYKTUBHOM BbI-
MOJTHEHUU OHU COYETAIOT B ce€0e JOCTOMHCTBA TPYOUaThIX U KOJIBIIEBBIX KaMep CrOpaHHUsL.

KitoueBsbie cnoBa u BelpaxkeHUs:: DOpPCYHKA — 3JIEMEHT KaMepbl CTOPaHUsl, IPU MOMOIIH KOTO-
poit pacnbuieBaetcst TOIIMBO; 30T — 30Ha 0OpaTHBIX TOKOB; 3aBUXPUTECh — JIEMEHT KaMephl Cro-
paHus U CIYXUTh JUIS 3aBUXPEHUS MOTOKA BO3ayXa. I pyOyaThie — TAKUE KaMephbl CTOpaHUs MpUMe-
HSFOTCS Ha JIBUTATEIAX C IIEHTPOOSKHBIM KOMIIPECCOPOM.

KoHTpoIIbHBIE BOITPOCHI:

1. KoHcTpyKius Kamep cropaHus

2. Pabouwmii mporiecc B Kamepa CropaHus

3. Twunsl Kamep cropaHus

4. Marepuaiibl 1 TEXHOJIOTHS U3TOTOBIICHUS

Jluteparypa (kH. [5] ctp. 102-108)
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Jlekumusi 15 (2 yaca)

Tema: @akmopul, sausOUUE HA NOJHOMY C2OPAHUS U YCIMOUYUBOCHb 20PEHUSL MONIUBA

IIman nexmu:

1. dakTopsl, BAUSIOMINE HA TOTHOTY CTOPAHHS
2. Bmusaue koaddunmeHTa n30bITKa BO3IyXa
3. YCcTOH4YMBOCTH FOpPEHHUs TOILUIMBO.

Panee Mbl OTMETHIIM Ba)XHOCTh OOECIEeueHUs] BBICOKMX 3HaueHUil Kod(dduireHTa HOJHOTHI
CTOpaHus JUisi 5KOHOMUYHOH paboTel aBurarens. Ceifuac Mbl pacCCMOTPUM BIIMSHUE Pa3IUYHbBIX pe-

KUMHBIX TapaMeTPOB, a TAKXKe IMapaMeTpoB pabodero nporecca Ha BEIUIHHY 5 C

KosbduimeHT noJHOTHI CropaHusi yYUTHIBAET XUMUYECKYI0 HEMOJIHOTY CropaHus (ompene-

JSEMYI0  JHUCCOIMalMeld MPOAYKTOB CropaHus, oOpa3oBaHHEM ajbJAETHAOB BMECTO IMPOIYKTOB
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nostHoTOo cropanus — H,O u COy), a Takke MEXaHUYECKYI0 HEMOJIHOTY CTOPaHMUsl; TOCIEAHSIS TTPO-
ABJIACTCA B BUIC OTJIOKCHHUHU CaXKH Ha dJIEMEHTaX KaMCphbI CTOpaHus, KOKCOBAHUS TOIIJIMBHBIX (I)Op-
CYHOK; KpOME TOT0, YaCTh TOIUJIMBA YHOCUTCSI TOTOKOM Ta3a 3a Mpeesbl IBUraTes.

OCHOBHBIMHU TTapaMeTPaMH, BIUSIOMIMMU Ha KO3(P(PHUIMEHT MOJTHOTHI CTOPAHUS, SBISIOTCS:
Kod(umeHT u30bITKa BO3ayxa O , mapaMeTpsl BO3/lyXa Ha BXOJE B KaMepy CropaHus (IaBjcHHE
P2, Temmeparypa T2 U CKOpOCTh C2), BbIcOTa mosnera H, 4uciio o0OpoTOB IBHTATENs N, TOHKOCTh
pacrnbUia TOIIMBA, ONpe/eiseMas CpeJHUM TUaMEeTpOM Karelb TOoIuiMBa , U Jp. [lepeunciennbie
q)aKTOpr OKa3bIBAKOT BJIIMAHHUC HAa BECbMa CJIOXXHBIC (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IC mponecCobl ropCHUA, NH-
TeHCUUIUPYS WIN 3aMEeJIsIs UX.

Bnusane koadunrenta n3opiTka Bo3ayxa o .

Ha puc. 6.10 mokazano BnusiHue kod¢pduiienta n30bITKa BO3lyXa KaMepsl cropanus (X Ha
f .c.- MakcuMajibHas IOJHOTA CTOPAHHs COOTBETCTBYET BEIMYHHE CYMMApHOIO KodunreHTa
oy = 3+ 5, T.€. IPUMEPHO CTEXMOMETPUUYECKOMY COCTaBYy TOIUIMBO-BO3IYILIHOM CMECH B 30HE

ropenus (] = 1,0 ); AIMEHHO 3TOMY COCTaBy CMECH COOTBETCTBYET HauOoOJsee BbICOKasl TeMIEpa-
Typa CrOpaHus, Majible 00bEMbI TOPEHUSI, KOPOTKOE IJIaMsl.

O6ennenue U 00OTaIIEHUE CMECH CHUXKAET BEIIUYUHY f «.c.» 1 TEM cuilbHEe, YeM OoublIe

BCJINMYHHA al OTKJIOHACTCA OT CAMHUIIEL.

[Tpu oOeHEHNUU CMecH TTaMsl YMEHBIIIAeTCs TI0 00bEMY, CTAHOBHTCSI 00JIee KOPOTKUM — CKa-
3bIBACTCA HCOOCTATOK TOILJINBA. FOpS[‘-II/IC HpOHYKTBI CFOpaHI/ISI, CMCIINBAsCH C HCpBI/ILIHI)IM B03I[y-
XOM OXJIQXIAI0TCS; B PE3yJAbTAaTe YMEHBIIAETCS CKOPOCTh MPOTEKaHHUS XUMUYECKOW peakiluu, IMo-
HIDKAETCsl TeMIlepaTypa ropeHus. Bece 370 IpUBOANMT K CHMKEHUIO ITOJIHOTHI cropanus. [Ipu nane-
HeleM 00eTHEHUN CMECH KOJIMYECTBO TeIlia, epeiaBaeMoe 30HOM 0OpaTHBIX TOKOB, OKa3bIBaeTCS
y>1<e HCOOCTATOYHBIM IJIsd BOCIINIAMCHCHUA CBC)KGfI TOIJINBO- BOS)IymHOfI cMEecnu HaCTyrIaCT CpI)IB
IUTaMEHH OEIHOM CMECH.

[Ipu oOoramnieHny cMecH miiaMs BBITATHBAETCS, BO3pAacTaeT Mo o0beMy. Tak Kak U30bITOUHOE
TOTIIMBO HCMAPSIETCs, TO ATO MPUBOJIUT K OXJIAXKIECHUIO TOpIOUel cMecH; B pe3yibTaTe yBelInYnBa-
€TCsl MHAYKIMOHHBIN IEPUOJ TOPEHUS U MIOJHOTA CTOPAHUS CHUXKAETCSL.

[Ipu nanpHeliemM oOorameHuy TOTUTHBO-BO3IYIIHAS CMECh MOXKET «IIPOCKOYUTHY Yepe3 30-
Hy 00paTHBIX TOKOB, HE BOCIUIAMEHUBILNCH — HACTYIIAET CPHIB IUIAMEHU OOraTol CMECH.

Bnusinue naBnenus Bosayxa. P

YMenblieHne abCOIIOTHOIO JAAaBJICHUSA BO3JlyXa Ha BXOAC B KaMEpy CropaHus n0 p2 ~ 1at

(puc. 3.63.) Masio cka3bIBaeTCs Ha MOJHOTE cropanus. [Ipu ganpHeWeM xe TOHUKEHUHN JTaBIICHUS
(p2<lat) moyiHOTa CrOpaHusi yMEHBIIACTCS BCICACTBUE CHI)KEHUSI CKOPOCTH TOPEHUS, a TAKIKE U3-32a
YXYAIMIEHUS pacibuia ( BO3pacTaeT JuaMeTp Kareilb TOIUTHBA; KallIk TOIUIMBA JISTKO MPOJIETAOT Je-
pe3 KaMepy, He YCIEeB BOCILIAMEHUTHCS).

Bnusaue temneparypsl Bo3dayxa To.
C nmoHMXeHHEM TeMIIepaTyphl BO3yXa B KaMepy CropaHHs yXyaALIaeTcsi cMmeceoOpa3oBaHue (

3aJ1ep>KUBAETCSl UCIIApEHUE TOILTUBA) KPOME TOT0, BO3pACTaeT MHIYKIIMOHHBIN MepUo U CHUXKAETCs
CKOPOCTb F'OpeHHUs. B uTore noiHoTra cropanus yxyamaercs.
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BrnusgHue BBICOTHI TTOJIETA.

C yBenuueHueM BBICOTHI nojieta (puc.6.14 B xu.[5], ctp 117) nagaroT AaBieHue u TeMiepa-
Typa BO3[yXa Ha BXOJI€ B KaMepy CropaHusi. ITO MPUBOAMT, KaK MbI YK€ OTMETHJIU BbIIIE, K 3aMe/I-
JICHUIO MTPOTEKAHUS XUMUYECKOW peaklliy U K YXYAIICHUIO0 cMeceoOpazoBaHus. B utore Hactynaer
CHI)KEHHE TOJIHOTHI CTOpaHUs U OCOOCHHO, Ha MOHM)KEHHBIX peXUMax paboTel nBuratens. Kpome
TOTO, C TIOJIHATHEM Ha BBICOTY CYXAETCsI TMANa30H YCTOWYUBOM pabOTHI 10 mapameTpy O .

KiroueBsie cinoBa u BblpakeHus: KoddhUIMEHT MOAHOTHI CropaHus — YYUTHIBA€T XUMUYe-
CKYIO HETIOJHOTY cropanus; O0elHeHre CMecH — TIaMsl YMEHbINAeTCs 10 00beMy, CKa3bIBaeTCs He-
JIOCTATOK TOILJIMBA.

KoHTposibHBIE BOITPOCHL:

Brnusane koo dunmenTa n30bITKa Bo3ayxa
[TonHora cropanus

Bnusinue naBnenus Bo3ayxa

BnusiHue temneparypsl Bo3ayxa

BnusiHre BBICOTHI MOJIETA.

arwONE

Jlurepatypa (kH. [5] cTp. 115-118)

Jlekuusi 16 (4uaca)

Tema: Buixsaonusie yerpoiicrea [IpennsaBisembie TpeooBanus. Kiaaccupukanusa

IInan nexkuuu:

1. BeIxsonHoe yCTpOHCTBO

2. TlpenbsBisiembie TpeOOBaHUS
3. Knaccuduxarus

4. PeBepcupoBaHue

CucreMbl BBIXJIONA Ta30B MpeaHa3HaYeHbl 715 obecrieueHus 3¢ HekTUBHOro mpeodpazoBaHus
NOTEHIMAJIBHON SHEPIUN JaBJIEHUS T'a30B 3a TYpOUHONW B KHHETHUYECKYIO SHEPTUI0 HCTEUEHHs Ta3a,
oOpa3oBaHus BeIXonHOTro ummynbca ['TJ] ¢ MUHUMaIbHBIMU MOTEPSIMH, IJIsI OTBOJA BBIXJIOMHBIX
ra3oB B atMoc(epy, a TakKe /Ul 3alUThl OT HAarpeBa 3JI€MEHTOB KOHCTPYKIIMH BO3IYIIHOTO CYy/HA,
HaXOSIINUXCS B 30HE PACIOIO0KEHUS IBUTATENs.

Cucrema BeixJiona ra3oB (puc.2.10 B kH.[1], cTp.48) BKIIOYaeT:

1. BeIXVIONHYIO TpyOy 2, BHYTPH KOTOpOW pa3MelleH BHYTPEHHHMH KOHyC 1, ciyxamen s
YMEHBIICHUS MOTEPh MPHU MEPEXoje raza OT KOJBIEBOIO CEUYEHUs 32 TYpOMHOM K KpyroBOMY
CEUEHUIO Ha BBIXOJIE€ U3 BHIXJIOMHOMN TPYOHI;
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2. YUIMHUTEIBHYIO TPpYOy 4, KOTOpas MPUMEHSETCs, KOTJAa MO YCIOBHUSIM pa3MeUIeHUs JBUTraTeNs

HEOO0XO/IMMO OTBECTH CTPYIO T'a30B Ha HEKOTOPOE PACCTOSHHE OT JAeTalell KOHCTPYKLUHU BO3-

JYUTHOTO CYJIHA;

PEaKTUBHBIN HACA0K 3, MPEACTABISIONINI COO0M PEaKTUBHOE COTLIO;

bopcaxHyro Kamepy 5, ¢ TOMOIIIbIO KOTOPOM 3a CYEeT BBEACHMS TOILIMBA B MMOTOK I'a30B 3a Typ-

OuHOUN BO3MOXHO opcupoBanue Taru TPJl; 3a popcakHON KaMepoil pacloIoKEHO PETyIHpY-

€MO€ PEaKTHUBHOE COILIO;

5. peBepcopsl TATH, MPUMEHSEMBIC [T COKPAILICHHUS AUCTAHIIMU ITpodera caMmolieTa mocie 1mocaji-
KH;

6. yCTpOWCTBO [JIsl CHHIKEHUSI YPOBHS IIyMa, CO3aBaeMOr0 JBUTATEIISIMU.

Brixnonnas Tpy6a ¢uiaHmaMu KpemnuTes K Kopiycy TypOuHBbL. JlimHa BBIXJIOMHON TpyOB! Lg
OepeTcs 10 BO3MOXKHOCTH MeHbIIei u 00braHo paBHa (0,9 - 1,3) D.

Ecnu B cucteMe BBIXJIONA YCTAaHOBIICHO YAJIMHHUTENbHAS TPyOa, TO JUAMETpP €€ HY>KHO 1Moa0u-
paTh TaKuM, 4TOOBI CKOPOCTh T'a30B B Hei He npeBbimaa 150 - 200 m/c.

BHyTpeHHHII KOHYC CITY>KUT JUIsl IPEIOTBPAIICHUS PE3KOTO PACIIMPEHUS Ta3a 3a TypOUHOU U
¥IMeeT yroJ y BepIumHsI 11 = 35 - 50 °,

Ecin nBuratens He mMmeeT (opcaxka, a unciao M moisieta He mpeBbimaer  M=1,5 - 1,7, 10
TUIONIA/Ib PEAKTUBHOIO COIUIA MO JUIMHE YMeHbInaercs. Juamerp Ds peakTUBHOTO coruia orpeaens-
€TCs Ha OCHOBE I'a30/IMHAMUYECKOro pacuera, a jumHa comia Le = (0,2 - 0,4) Ds. Ilpu apmwkeHuu
ra3oB M0 PEAKTUBHOMY COILTY Ba)KHO MOJIYYUTh MaJble MOTEPH, KOTOPBIE 00ECIIEUNBAIOTCS P yTIIe
KoHycHOCTH 6 = 10 - 120,

DneMEeHThl KOHCTPYKIIUU BBIXJIOMHBIX CUCTEM pabOTalOT B YCIOBUAX BBICOKUX TeMIepaTyp U
OMBIBAIOTCSI XMMHYECKH aKTHBHBIMM rasamu. TeMIepaTypa BHIXJIOMHBIX Ta30B gocturaer 700 °c u
BBIIIIE, & TIPK HATUYUHU (GopcakHbX kamep 1600 - 2000 %c,mpu stom naBnenue pasHo 200 - 250 kITa.
[TosTOMY IS U3TOTOBIIEHUS 3JIEMEHTOB BBIXJIOMHBIX CHCTEM MPHMEHSIOT JKapONpOYHbIe MaTepHua-
JBL.

How

VYcTaHOBKA YAJIMHUTENBHBIX TPYO CHUXKAET TATY U MOBBIIIAET MACCy U pacxo] Torusa. s
TB/I cuuTaroT, 4TO MOTEPH TATH U3-32 YCTAHOBKHU YATUHUTENBHBIX TpyO cocTaBmser 0,3% Ha oauH
Kanmuop yuMHUTENbHOU TpyOs! (L/D = 1).

Y uHuTenbHAs TpyOa MOMKHA OBITH JETKOCHEMHON M YIOOHOHU At ocMOTpa. ITo TpeOoBa-
HUE BbBI3BAHO HEOOXOJMMOCTBIO MEPUOJUYECKOTO OCMOTpa JIOMATOK TYpOMHBI U CaMOH yIIMHU-
TEJIbHOU TPYOBI.

VY nnuHuTenbHas TPYObl HYKHO pa3MeliaTh 4ToObI BRITEKAIONIHME ra3bl Masio Biausiin Ha BIIIT u
HE NONaJalii Ha KOHCTPYKIMIO CAMOJIETA.

Bbonee crnoxHble KOHCTPYKIMH MPEJICTABISIIOT COOOM CHCTEMBbI BBIXJIONA T'a30B I CBEPX3BY-
KOBBIX camMoJieTOB. C yBEITMUEHNEM CKOPOCTH I10JIETa BO3PACTAET CTENEHb CKATHS, BCIEICTBUE YETO
IIPU MPOYUX HEU3MEHHBIX YCIOBUSIX MOBBIIIAETCS MOJTHOE AAaBJIEHUE Ta30B 3a TYpOMHOM.

[Toatomy nnst TPI, npeaHa3HauyeHHBIX AJI1 CBEPX3BYKOBBIX JIETATENIbHBIX aIapaToB, MpUMeE-
HSIIOT CBEPX3BYKOBBIE coria. OnTHUMalbHbIM OblIa Obl yCTaHOBKA Ha JiBUTaTene corJa JlaBans ¢ pe-
TyJUPYEMbIMA KPUTHUECKUM U BBIXOJHBIM CEUCHUSIMHU.

Yacro B cuCTeMe BBIXJIONA Ia30B YCTAHABIMBAIOT (POPCAKHYIO KaMepy, B KOTOPOH 3a CUeT J0-
MOJIHUTENILHOTO C)KUTaHUs TOILJIMBA MOBBIIIAETCS TEIJIOCOJAEPIKAHHUE Ta3a, YBEIMUUBACTCS CKOPOCTh
UCTeueHus U Tara aApuraresns. OCHOBHBIMU 3JeMeHTaMu (opcakHOM Kamepsl sABIsoTCA auddysop,
cTabunu3arop MmiamMeHu, COOCTBEHHO KaMepa CrOpaHusi, yCTPOUCTBO JJisi BIPHICKK M BOCILIIaMEHe-
HUS TOILJIMBA M PEaKTUBHOE COILIO.

@opcakHasg KaMepa UMEET PEryJUpyeMoOe COILUIO (AO3BYKOBOE HIIM CBEPX3BYKOBOE) IIpHU
BKJTFOUCHHUH (BBIKJIIFOUCHHH) (Dopcaka, IPH 3TOM OTKPBITHE MX JOKHO OBITh IOCTATOYHO OBICTPOM
JUTSL TIPEIOTBPAIICHHS TIOBBIIIICHUST TEMIIEpaTyphl Ta30B 3a TYpOMHOW M meperpeBa JOMarokK, a 3a-
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KpBITHE JOCTATOYHO MEAJICHHBIM. YTpaBieHHe CTBOPKAMH U T0Ja4ya TOITUBA OOBIYHO OJIOKHUPYIOT
JUIsl IPEKpAILleHUs I01a4M TOIUIMBA IIPU OTKA3€ CUCTEMBI YIIPaBICHUE CTBOPKAMHU.

Bce anementsl (hopca)kHOM KaMepbl BHIMOIHSIOT U3 KapONPOUHBbIX MarepuanoB. HapykHbie
MOBEPXHOCTU KaMephl OXJIaKIAI0TCsl BO3LyXOM, & BHYTPEHHHUE IOKPHIBAIOTCS CHEIMAIBHOM 3MaJIbIO
WM KePaMUYECKUM MOKPBITHEM.

OCHOBHBIMU 3JIeMEHTaMH (POPCakHOI KaMephl SBISIOTCS:

CobctBenHast kamepa cropanusi, 1uddy3op, cTaduIM3aTOPbl TOPEHUS U TOIUIMBOIOAAIOIIEE
YCTPOMCTBO.

KoHCTpyKIust 3THX 3JIEMEHTOB JI0JIKHA 00eCTIeYnBaTh:

- YCTOMYMBOCTH MpOIecca CropaHus TOIUIMBA BO BCEM JIMaIla30HE BBICOT U CKOPOCTH TOJIETA;

- HaJeXKHOE BKIIIOYCHHE (POPCAKHON KaMephl NP BCEX YCIOBHSX IOJIETA;

- BO3MOXXHO Majible TIOTE€pPH IOJIHOTO JIaBieHHs B (opcaxxHOW KaMepe Kak Ha (OpCakHOM,
TaK ¥ Ha HePOPCAKHOM peKUMaxX pabOThI JBUTATEIIS;

- HOpPMAaJbHYIO paboTy TypOMHBI, UCKITIOYAIOIIYIO [IEPETPeB €€ JIONATOK Kak mpu padore dop-
Ca)XKHOM KaMepbl, TaK U MPU BKIIOYEHUH U BBIKIIOUYEHUHU (hopcaxa;

- BO3MOXXHO MEHBIIIYIO Maccy (OpCa)KHOr0 YCTPOMCTBA.

Jlnddy30p yCTaHOBIEHO HETIOCPEACTBEHHO 32 TYpOMHON IBUTATEINS U CIYXKHUT JJIs1 yMEHbIIIE-
HUSl CKOPOCTH Ta30B Ha Bxojie B kamepy 10 200 m/c. [Ins ymMeHbIlIeHHs Macchl M rabapuTHBIX pas-
MepoB aBurarens auddy3op crpemsarcst BHINOTHUTE HeOonmbioi umHbL. [lotepu B auddysope 3a-
BUCAT OT uncia M Ha Bxojne B quddy3op u oT npuBoaHoro yria nuddyszopa. OnTumanbHbli mpu-
BEJICHHBIN yro st Kpyrioro auddysopa cocrapmser 8...12 O . Takoit yron MoxeT ObITh MOTYdIM
[IPU KOHUYECKUX MOBEPXHOCTAX (pHUC. 3.66) ¢ IPSIMOIHMHEHHBIMU 00Pa3yIOIIUMHU.

Jnis yMeHbIIeHUs] TabapUTHBIX pa3MepOB MHOTIa BHEITHIOK MOBEPXHOCTH auddy3opa nena-
10T LWIMHIPUYECKOH.

Buyrpennue konychl B 1uddy3opax 4acTo IeJaroT yCEUYEHHBIMHU, TaK KaK OHU SIBJISIFOTCS 1€ H-
TpaJbHBIMHU CTAOMIM3ATOPaMU IJIaMeHHU. Bo BHYTpEeHHHX MOJOCTIX KOHYca pa3MellieHbl TOIUIMBHbIE
KOJUIEKTOPHI, (popkamepbl W 3amaibHble ycTpoicTBa. B mpouHoit yactu muddys3opa HE HAOMKHO
OBbITh BBICTYMAIOIIMX YaCTeH KpENeKHBIX jaeTaynell (roJIoBOK OOJITOB M BUHTOB, I'aeK), CO3JIAIOIINX
TU/IPaBIMYECKHUE TOTEPH.

CrtabunuzaTopbl TOpPeEHUS NpeAHA3HAYECHBI Ul CO3JJaHUs B NIepeHel yacTu Gop-
Ca)XKHOM 30HBI OOPATHBIX TOKOB. J[JI1 3TOr0 MCMONB3YIOT OJJUH WJIM HECKOJIBKO KOJIbLIEBBIX CTAOMIU-
3aTOPOB M LIEHTPAIbHBIA cTabunu3zarop. Yucio U pacnoyiokeHne cTabuin3aTopoB BBIOMPAIOT TaK,
4yTOOBI 00€ECIIeUNTh YCTOMYMBOE TOPEHHE Ha 3aJJaHHBIX peXHMax BBICOT M CKopocTel mojera. Pas-
Mepbl 30Hbl OOPAaTHBIX TOKOB 3aBUCAT OT KOHCTPYKLMHU CTaOMJIM3aTOpa U MEPUMETpa ero crabuiu-
3UPYIONIUX YCTPOMCTB. YCTOWYMBOE TOPEHHE MOXKHO OOECTeYnTh pPa3HBIMU CIIOCOOAMH
(em.puc.10.10. xH [4] cTp.436).

TonnuBomogawmeeycTpoHcCT O BKIIOYAET KOJIbIEBbIE CTAOMIN3ATOPHI, UMEIO-
mue B ceueHuu ¢Gopmy xenoda mupunoit 30...80 MM. mepen crabuiauzaTopaMu pa3MenaioT TOIM-
JTUBHBIE (HOPCYHKU. BIpbICK TOMIMBA MPOM3BOAMTCS HABCTpEUy MOTOKY Ta3oB. Umucno (opcyHok
BBIOMPAIOT BeCbMa OOJIBIINM, IPUYEM PACHOJIOKEHHUE UX B OJJHOM PsAY JOJDKHO OBITH TAaKUM, YTO-
OBl Kpyrd HauOoOJbIIEro ceyeHus (akena He MepeceKalrch U PaBHOMEPHO OXBAThIBAJIM CEUYEHHUE
KOJIBLIEBOTO cTabmin3aTopa. MHOrma HecKoabKO (DOPCYHOK YCTaHABIMBAIOT TaK, 4TOOBI IMOJaya
TOIIMBA MPOU3BOJMIIOCH 110 MOTOKY T'a30B. MecTo ycTaHOBKH (OPCYHKHU CTaparoTcsl BHIOMpATh Ta-
KUM 00pa3oM, YTOOBI MPOIIECC UCTIApEHUE PANIbIICHHOTO TOITMBA 3aKOHYHJIICS /10 TMOAX0/a K 3a/IHeH
KpoMmke ctabuinuzaropa (cM.puc.10.10. 1, kH. [4] cTp.436).

dopcaxHas KaMepa J0JKHA paboTaTh yCTOWYMBO Ha Pa3HBIX CKOPOCTAX M BBICOTAX IOJIETA.

Macca opcaxxkubix kamep coctanisieT npumepHo 18...20% ot Maccel gBUraTess.

Pesepcuposanue maeu osuecamerneil.
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Jns ynydiieHus MaHEBPEHHOCTHU B TOJIETE U MMOCAJOYHBIX XapaKTEPUCTUK CAMOJIETOB C peak-
TUBHBIMH JIBUTATENSIMU HEOOXOAMMO MpuMeHeHHe 3(()EeKTUBHBIX CPEACTB TopMokeHus. M3 Bcex
M3BECTHBIX TOPMO3HBIX YCTPOHCTB Hambosee 3((HEKTHBHBIM SIBISIETCS YCTPOHCTBO, PEBEPCUPYIO-
1iee TATY JBUTATENsl CAMMETPUYHBIM TOBOPOTOM T'a30BOI0 MOTOKA, BHITEKAIOIIETO U3 ABUTaTesl, Ha
yron ot 90 1o 180°. D10 ocymIecTBIsSETCS MOCPEACTBOM IIPHCIIOCOOIEHHS, KOTOPOE BKIIFOUAETCS B
BBIXJIONTHYIO CUCTEMY JIBUTATEJIS.

K peBepcHBHBIM yCTPOHCTBAM MPEIBSIBIISIOTCS CISAYIOIINE TPEOOBAHUS:

1) nosydeHre MaKCHMajabHO BO3MOXKHOW OTPUIATENLHONW TATH (OOBIYHO COCTABISIOIICH
35...40% OT MONOKUTETHHOU TATH);

2) HanOoJbIIasi OTHOCUTEIIbHAS Macca IPH MPOCTOM U HAZCKHON KOHCTPYKIIHMH:

3) BO3MOXKHOCTH ObIcTpOro (3a 1...2 ¢) U3MEHEHHE TATU OT OTPHUIATSIBHON 0 TOJI0KUTEIb-
HOI;

4) coxpaHeHHE HEU3MEHHOTO PEKUMa PaObOThI IBUTATE sl [IPU PEBEPCUPOBAHKH;

5) BKJIFOUCHHE PEBEPCHBHOIO YCTPOWCTBA HE JOJDKHO YXYIIIATh YCTOWYMBOCTU M YIPAaBJsic-
MOCTHU CaMoJieTa, a BXOJIHasl CTPYs ra30B HE JI0JDKHA CHIIBHO HarpeBaTh MOBEPXHOCTh CaMOJIeTa.

[ToBOpOT ra3oBoro MOTOKA /I pEBEPCUPOBAHMSI BO3MOXKEH JIBYMS CLIOCOOAaMU:

1) MexaHMYECKHM, KOIJa ra3oBblii IIOTOK IMOBOpadyuBacTcs cTBOpkamu (cm.puc.10.21, B KH.
[4] cTp.446) nnu noBopoTHBIMU Jonatkamu (cM.puc.10.22,a,B kH.[4] cTp.446) 1 HampaBiseTcs: Ha
pEIIeTKY, C MOMOIIbI0 KOTOPOU BOSHUKAET PEBEPCUBHAS TATA;

2) a’pOMEXaHUYECKHM, KOTJia MPeABAPUTEIILHOE OTKIIOHEHHE TIOTOKA MPOU3BOJUTCS CTPYSi-
MU Bo3ayxa (cm.puc.10.22,B), a OKOHYATETHHOE - C MOMOIIBI0 ITPOGUIMPOBAHHBIX KOJIEI], OXBAThI-
BAIOLIWN MOTOK.

YCTpOHCTBO € MEXaHHMYECKHM TPUBOJOM BBHIMONHSIIOT OOBIYHO B BHJAE JBYX CTBOPOK
(cm.puc.10.21, B kH. [4], cTp.446). ipH BKITIOUYEHUN PEBEPCA CTBOPKH MEPEKPHIBAIOT BBIXOIHOE Ce-
YeHHE U MIOBOPAYUBAIOT MOTOK, OJaroaaps yemy obpasyercst oTpHIaTeabHas Tsra. BelrogHo oTkIo-
HATB TIOTOK T'a30B JI0 COIUIA, TaK KaK 3TO YMEHbIIAET OTEPH ra30B IpU MOBOPOTE NOTOKA.

Opna U3 TPYIHBIX MPOOIEM MPHU CO3AaHUU peBepca CBsi3aHa C pabOTOM MOIIIMITHUKOB CTBO-
POK, HAXOIALIMXCS B YCIOBUSAX BHICOKOW TEMIEPATYPBI, 3aTPYyIHAIONIEH IPUMEHEHUE CMa3KH.

Ha nexotopeix TunoB BC npuMEHSIIOT J€BUALMIO TATH, T. €. U3MEHEHHUE HAIpPABICHUS TATH
mmyTem nosopota ee 10 90° B cropony BIIIL. Ipu TakoM OTKIOHEHHM BO3HHKAET BEPTHKAIBHAS CO-
CTaBJISIIOIIAS TATH, YMEHBIIAIOMIAsA MMOCAI0YHYI0 CKOPOCTh M AJMUHY mpolera. J[eBHAlUIO MOXKHO
MOJIyYUTh IOBOPOTOM PEAKTUBHOTI'O COIJIa UM BCIIOMOTaTEIbHOIO COTLIA U 3aCJIOHOK.

Llymoenywenue .

Bompockl mmryma 1mo cBoei aKkTyalbHOCTH 3aHMMAIOT BTOPOE MECTO IMocie oOecredeHus 0e3-
OIMAaCHOCTH MO0JIeTOB. [IOBBIIIIEHHE MHTEHCHBHOCTU JIBUXKEHMS, YBEJIWYEHHE MOIIHOCTU CHJIOBBIX
YCTaHOBOK, POCT YHCJIA a3POIIOPTOB M IJIOTHOCTH HACEIEHUS B MX OKPECTHOCTSIX, IPUOIMKEHUE TO-
POJICKUX TPaHMII K a3popoMaM etie 6oee 000CTpsroT mpobdiaemy 60pbObI ¢ ITyMaMHu.

[IyM MOXET MPUBOIUTH K YCTAIOCTHBIM Pa3pyIICHUSIM KOHCTPYKIIMH, YTO OMACHO IS Tep-
METHYEeCKHX (Dro3erskel, OKa3blBaTh BPEJHOE BIMSAHUE HA OOCIYXHMBAIOIIMI MEepCOHAI, MacCcaxu-
pPOB W WiIeHOB dkumaxa. LllyMm mpensTcTByeT HOpMaibHOH TPYAOBOH NESTETHHOCTH YEIOBEKa, BbI-
3bIBasl MPEXKICBPEMEHHYIO YCTaJIOCTb.

[Iym BO3HUKAET MpU MEPEMELUINBAHUU YaCTHUI[ TOPSUEro ra3a CTPyH C OKPY>KaIOLIUM BO3AY-
xoM. Bropoit ucrounuk mryma TP/ — mrym oT TypOHHBI 1 KOMIIpeccopa.

OOmuii ypoBeHb 3BYKOBOTO JaBJICHUS HA MOBEPXHOCTH PEAKTHBHBIX CAMOJIETOB COCTABJISET
160 — 170 no.
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Hns camoneroB ¢ I1/] u TBJI cylmiecTBEHHBIM UCTOYHUKOM IIIyMa SIBJISIFOTCSI BO3AYIIIHbIE BUH-
THI.

OO6muii ypoBeHb 3ByKOBOI'O JaBJICHUS CHAPY>KU OOLIMBKH MAacCaXKUPCKOW KaOWHBI B paiioHe
BpallleHus1 BUHTOB cocTasisieT 140 — 150 n6.

CHM3UTD IIyM MOKHO CIIEYIOIIMMHU METOJaMHU:

- TPUMEHEHHEM CIEIUAIBHBIX ITYMOTTYITUTEIICH;

- palMOHAIBHBIM PACIOJIOKEHUEM JABUraTesnel Ha MHoroBurareasHom B.C.

- MPUMEHEHHEM JIBUraTesei ¢ MOHUKEHHOM CKOPOCThIO BhITeKaromen crpyu (ATP/);

- HUCIOJIb30BaHHWEM aKyCTHYECKHX peuieTok (0apbepoB) B BO3AYyX03a0OpHHKAX JBUTaTeNeH
WJIM BO3JYILIHBIX CYJIOB;

- pamuoHanbHBIM BeIOOpoM npoduis B3nera B.C.

B nacmosawee apems 011 ymeHbvueHus wyma om KOMNpeccopos Uiy 86eHMUIAmMopo8 6030yxXo-
3a00pHUKU 0O0PYOVIOM CHEeYUATbHLIMU AKYCIMUYECKUMU DeUuemKaMy Ul J08YUKAMU, KOmMopble
JAU60 deMnupyiom aKycmudeckyio SHep2uto, b0 3a0epiucu8arom 38yKogvle KoaieOanus.

CHMXeHue ypoBHS IIIyMa, BO3MOXXHO IPUMEHEHHUEM COOTBETCTBYIOIIEH METOAMKH B3JIETa, T.C.
M3MEHEHHUEM TITU U Ipoduils mojiera.

KiroueBsie croBa 1 BeIpakeHUs: Boixion ra3oB — obecrneunBaeT 3G (GpexkTUBHOCTH mpeodpa3zo-
BaHMs TMOTEHIMAIBHON HHEPTUM B KUHETHYECKYIO SHEPruio; BHYTPEHHUN KOHYC — CIIYXKHUT JJIsi
MPEIOTBPALICHHS PE3KOTO pacliupenus raza; CTabuin3aTop — CIy>KUT Ui CO3/IaHus MepeHel ya-
cTH (hOpCaKHOM KaMepbl 30HBI 0OPATHBIX TOKOB.

KoHTpoJIbHBIE BOIIPOCHL:

Ha3naueHue BBIXJIONHON CUCTEMBI.

TpebGoBaHus IpeAbABIIIEMbIE K BBIXJIOTHOW CUCTEME.
TUIBI BBIXJIONHBIX YCTPOUCTB.

Pesepc Taru.

®dopcaxkHas Kamepa.

[IIymornymenue.

ouhkwnE

Jluteparypa: ( ku.[1], ctp.47 — 59 ; kH. [4] cTp. 447 — 448).
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