AEAAAXIV  OATODTAAZTTA TNAEAATEA
E OATOPTAAZLZTTA OEEUOPTAATEA

AAsT pazpeneHUsT HEOAHOPOAHBIX CHCTEM — CYCHEH3UM u
SMYABCUM IIOA BO3AEMCTBUEM IEHTPOOEKHOU CHABI INPUMEHSETCS LeHTPUQYTH-
posaHue. I'Top pelicTBHEM LeHTPOOEKHOM CHUABI B almapare Ooaee TSKeAble 4a-
CTUIIBI OTOPACHIBAIOTCS K CTEHKAM COCYAA M HEOAHOPOAHAS CHCTEMa pasjpenser-
cs1. Mcrioab3oBaHMe IIeHTPOOESKHOM CUABI BMECTO CHUABI TSKECTH IIO3BOASIET pe-
TYAUPOBATh IIPOIEeCC Pa3AeAeHHs CUCTEM M 3HAUUTEABHO €ero HMHTeHCHUQUIINPO-
BaTh, TAK KaK CO3AaBaeMoOe 3HaueHUe IeHTPOOEeKHOW CHABI MOJXXET BO MHOTO
pa3 IPeBOCXOAWUTEH 3HAUEHVE CHUABI TSIJKECTH.

B mporecce pasapereHus IeHTPOOEKHYIO CHAY MOJKHO IOAYYHUTH BpallleHU-
€M COCYAQ, CopepsKalllero HeOAHOPOAHYIO CMeCh, MAU BpallleHHeM pPa3AeAsdeMoro
IIOTOKA, BBOAWMOIO C OOABIION CKOPOCTBIO B HEIIOABMIKHBIM amllapaT CHelu-
aAbHOU (QOPMHEL.

AnmapaThsl ¢ BpalIaIOUIMMCS COCYAOM — POTOPOM HOCAT Ha3BaHUE UeHm-
pug@yr m KUAKOCTHBIX IeHTPOOEKHBIX CEendpamopoB; HEIMOABUJKHBIE alllapaThl
C BpaAlIaloIVMMCs B HUX IIOTOKOM Ta3a Ha3bIBAIOT YUKAOHAMU, & JKUAKOCTU —
rugpoyuKAOHAMU.

CTeHKHN pOTOpa IeHTPU(YTH MOTYT OBITH CIIAOIIHBIMHM, TOTAA Ha UX IO-
BEPXHOCTH HAKAIIAMBAETCS TBEPABINM OCAAOK HMAM TSKEeAds JKUAKOCTh, KOTOPHIE
IIEPUOAMYECKN WAU HEIPEPBIBHO VAAASIOTCS; TaKue IeHTPU(MYTU Ha3BIBAIOTCS
OmMCMOUHbBIMU.

IMpuMeHAIOTCA TaKXe HeHTPUPYIU ¢ NepPOPUPOBAHHBEIMUA CTEHKAMU POTO-
pa, Ha NMOBEPXHOCTU KOTOPBIX pasMellaeTcs (PUALTPOBaAbHAs TKaHb, 3aAePIKU-
BAIOIasd OCAAOK U IIPONyCKarolnas (PUABTPAT; TaKWe IeHTPUMYTH Ha3bIBAIOTCS
durbmpyrowjumu.

CycrneH3un MOYXHO Pa3AeAsTh B POTOPax KaK CO CIAOIIHOM, TakK M C IIep-
(OpPUPOBAHHOU CTEHKOHW, & 3MYABCUU — TOABKO B POTOPAaxX, UMEOIIUX CIAOII-
HYIO CTEHKY.

B HedTerazonepepabaTriBaomiel U HepTeXUMHUUECKON TPOMBIIIA€HHOCTU
LIeHTPU(YTUPOBaHUE IIPUMEHSETCSI AN OTAEAEHMS BOABI U TBEPABIX YaCTHI OT
HepTH U He(PTENPOAYKTOB, pa3pAeAeHHUs CYCIeH3UNM C HepacTBOPUMOM TBepAOU
dazoli (00paboTKa TOAUBUHUAXAOPUAQ, MOAUMCTUPOAQ, HOAUITUAEHA BBICOKOTO
AABAEHUS, Ca’KeBOU IIYABIIHEL U T.A.), IPU IPOU3BOACTBe NapaduHa, Hepe3uHOB U
Ap. IIpoIieccax.

OATODTAALETAR NEEA E OAEOTD

DACAAEATER

I[Npu BpalleHUM TeAa BO3HUKAET I[eHTpoOexxHas cura C (B
(kr - M)/c?), HalIpaBAGHHASI TI0 PAAMYCY OT OCH BpallleHWsi U paBHasi [IPOU3BEAE-

HUIO MacChl TeAna m (B Kr) Ha KBappaT OKPY’KHOU ckopoctu W (B M/c), AeAeH-
HOMY Ha papAWyC BpalleHud I (B M):

C=mW?/r.
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HpI/I 3aMeHe MaCChl BeCOM, AeA€HHBIM Ha YCKOpeHUre CBO6OAHOI‘O IIapAeHUdA,
IIOAYyYUM

2

w
C=G—.
gr
Bripaskasi OKpYy>KHYyIO CKOPOCTH depe3 yIrAOBylo W = or HAM dYepes
YacTOTY BpAIlleHus N (4UCA0 o6opoToB B MmuHyTy) W = 2mrn/60, mpeacTaBuM

3HaUYeHNe 1IeHTPOOEKHOU CUABLI B BUAE

2

C=mo’r=G221 (XIV.1)
g
nam
c-gm _gbn’
900 1800'

TaK Kak Tt° =~ g.

OmpepeArM OTHOIIEHWE IeHTPOOGESKHON CHABI K CHAE TSDKECTH, KOTOPOe
COOTBETCTBYET OTHOIIEHWIO YCKOPEHUs], CO3AABAEMOTO IeHTPOOESKHON CHAOU
®’r, K YCKOPEHHIO CHABI TSKECTH '

2
C_W _aor_ m _,. (XIV.2)

OTO OTHOIIEeHHEe MOKAa3bIBaeT, BO CKOABKO Da3 IeHTPOOEe)KHAasl CHUAA OOABIIEe CHABI TSIJKECTH,
U Ha3bIBaeTcs akmopoM paszgeAenusl. B mone AeMCTBUSL IIeHTPOOEKHBIX CHUA IIPOIECC Pa3AeAeHUs
MHTEeHCUPUIUPYETCS NPOIOPIIMOHAABHO BeAndrHe (hpaKTopa pasjpeAeHus.

W3 Boipaxkenus (XIV.2) caepyer, uro BeanunHa K, pacTeT IpPONOPIMOHAABHO KBAAPATY YHCAA
06GOPOTOB N ¥ PaAUyYCy BpamieHus r. CyliecTBeHHOe yBeanueHue K, OOBIYHO AOCTHTIAeTCst BO3pacTa-
HUeM YHCAd 0OOPOTOB POTOpPA, TOTAA KaK yBeAWdeHHe PaAMyca BpallleHHs poTopa AMMHUTHDPYeTCS
ero NMpOYHOCTHBIMU cBoMcTBaMu. DaKTOp pa3pAereHUs IPOMBIIIAEHHBIX LEeHTPUMYT U3MEHSEeTCS OT
90 a0 4000 AAST HOPMAABHBIX eHTpUdYT U pocturaeT 15000 Arsg cBepXIIeHTPUDYT.

TONOTETTA OATPEOOAEDTAATEA

Ilpu mopade CcycneH3uu BO BPAIAIOIIUANCA POTOP oOpasyeTcs
KOABI[€BOY JKUAKOCTHBIM CAOM, MaKCHMaAbHAasi TOAIIMHA KOTOPOTO paBHAa IIIU-
pHHe 3aKpauHBl poTtopa (puc. XIV-1). B anmapaTe moa AeWcTBUEM IIeHTPOOeK-
HOU CHABI IIPOHCXOAUT OCa’KAeHHe YacTUI] Ha CTeHKaxX pOTOpa, a OCBETAeHHas
KUAKOCTB IIO Mepe IIOCTYIAeHUS HOBBIX IIOPIUU CYCIIEH3UU IIePEeAUBAaEeTCd 4de-
pe3 3aKpauHy U BBIBOAUTCSA U3 POTOPA.

B >XMAKOCTHOM KOABLE YCTaHAaBAUBAETCS ABWKEHUE >KUAKOCTU CHU3Y
BBepX. B3BellleHHBIE YACTHUIBI, COAEp’KAIlHecsd B UCXOAHOU CYCIEeH3UH, Haxo-
ASTCSI TIOA BO3AEMCTBUEM IIEHTPOOESKHBIX M BBITAAKMBAIOIIUX CHUA. LleHTpoOex-
Hasl CHAA IIepeMellaeT 4aCTUIly CO CKOPOCThIO W, IO HAnpaBAGHHIO OT LIeHTPa
K CTeHKe pPOTOpPa, a BBITAAKMBAIOUIAS — CO CKOPOCTBIO U BAOAL €r0 CTEHOK.
Ecam BpeMsa HaXOXXAEHUS >KUAKOCTH B pPOTOPE SBASETCI AOCTATOYHBIM AAS
OCa’kAEHUS YaCTUI, TO OHU AOCTHUTAIOT CTEHKU M OOpa3yroT CAOM OCapKa, a U3
poTopa OyAeT YXOAUTH TOABKO YUCTasg JKUAKOCTb.

Takue OTCTOWHEBIE IIEHTPUQYTU GLIBAIOT HEIIPEPHIBHO U NEPUOAMYECKU ASHCTBYIOUIUMU U OT-
AMYAIOTCS METOAAMU YAAAEHMS OCAAKA U KOHCTPYKLIUeW poTopa. [Ipu HOAHOM OCTaHOBKE pOTOpa
BBEITPY3Ka U CHEeM OCapKa IIPOM3BOASTCSI BPYUYHYIO 0e3 IPUMEHEHWs! CIEeIHAAbHBIX MeXaHU3MOB, a
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Puc. XIV-1. Cxema OTCTOMHON L€HTPUPYTU AAS Puc. XIV-2. Cxema meHTPUPYra AASI paszpe-
pa3peAeHus CyCHeH3HU: A€HUS 3MYABCHI:

1 — mnwuratomas (3arpysouHasi) TpyoOa; 2 — 1 — KoablleBast Amadparma; 2 — 3aKpauHa
3aKpamHa poTopa; 3 — poTop; 4 — KOXYX. potopa; 3 — potop. [ToToku: I — 3MyAbCHUS;
IMotoku: I — cycnensus; I[I — dyrar; I — Il — TsReAast JKUAKOCTD; [II — Aerkas *KUA-
0Cap0K KOCTb

TaK>Xe KOHTeﬁHepHHM AW KAaCCeTHbIM CHOC060M,' Ha XOAYy IIPHM IIOAHOM HMAW YMEHBIIEHHOM YHCAe
000pOTOB poTOpa — IPHU MOMOIIU HOXXeU HMAU CKPeOKOB; IIPU HeIpPephIBHOM paboTe MaIIMHBI —
IITHEKOM, BPAINAIUMCA OTHOCUTEABHO POTOPQ, HNOPIIHEM-TOAKATEAEM, ABI/I)KYLL[I/IMCH BO3BPATHO-
IIOCTYyIIaTEeABHO (HyAbCI/IpyIOH.H/IM), a TaKXXe II0oA AeﬁCTBI/IeM HeHTpOGe}KHOﬁ CHUABI WA CHABI
TS>KECTU U BUOpAIU.

EcAau B pOTOp NMOA@BATh 3MYABCHUIO U3 JKUAKOCTEM C PA3AWMYHOM IIAOTHOC-
TBIO, COCTOAIIYIO, HAIIpUMepP, W3 MACAd CO B3BelIeHHBIMU B HeM KalleAbKaMU
BOABI, TO MOCA€AHUE, UMesd OOABIIYIO IIAOTHOCTB, IIOA AEUCTBUEM II€HTPOOEeIK-
HBIX CUA OYAYT ABUTAQTLCSI K CTeHKe M, CAUBAasCh OKOAO Hee, 00pa30BBIBATH BTO-
poe BHeIllHee KOABITO BOABI — TSIDKEAOM XUAKOCTU (puc. XIV-2). PazpeauBiime-
CsI )KUAKOCTH TTOCTOSSHHO BBIBOAAT M3 poTopa. TakuM oOpa3oMm, OTCTOMHas ITeH-

TpUdyTa ASI paspereHUs 3MYAbBCUM paboTaeT HeIIPEePHIBHO.

AAs pacdyeTa CKOPDOCTH ABHJKEHHS B IIOAE€ IIEHTPOOEKHBIX CHUA HCIOAB3YIOT Te JKe IIOAOJKe-
HUS, KOTOPHIE OBIAM PAaCCMOTPEHHI B IIPOIECCe OCAXKACHUS TOA AEHUCTBUEM CHUABI TSIJKECTH, 3aMeHss
CUAY TSIXKECTH LEHTPOOEKHOU CHUAOW MAU UX OTHOIIeHueM K.

Takoe AOIyILIeHHE He YYUTHIBAET HEKOTOPOI'O pa3AMdus, OOYCAOBAEHHOIO TeM, YTO OCa’kKAe-
HUE IOA AEUCTBUEM CHUABI TSJKECTU MPOUCXOAUT B IMAOCKOM CAO€, TOTAQ KaK IEHTPOOEe)KHOe OCa’k-
A€HIe IIPOTeKaeT B KOABIIEBOM caoe. OOIast TOAIIMHA KOABIIEBOTO CAOS JKMAKOCTH B POTOpe IleH-
TpudyTH 1O €ero AAMHE HECKOABKO yOBIBaeT, OAHAKO IIPH AOCTATOYHO OOABIIOM 4YHUCAe ero 06opo-
TOB 9TO pa3AMYMe HACTOABKO MaAO, UYTO BHYTPEHHSS IIOBEPXHOCTHL CAOS MOJKeT OBITh IPHUHSTa 3a
OIUAUHAPUYECKYIO.

[Mpu OCa>XAEHUM YaCTHUI] B IOAE IEHTPOOEKHBIX CHA IO Mepe ABM)KEHHs YaCTUIl K CTeHKe
poTopa B CBS3U C yBEAWUEHHEM paAryca BpallleHUs Bo3pacTaeT IeHTpoOe’kHas CUAQ, YTO TaKKe
HECKOABKO OTAMYAET IIPOIECC OT OCAKACHUS IIOA ACHCTBHEM CHUABI TSPKECTH.

Ecam cycnieH3us MAM 35MYABCHUS BPAIIAETCSA C YTAOBOM CKOPOCTBIO W U, €CAU
TIAOTHOCTHM JKUAKOCTHU P, ¥ B3BEIIeHHBIX B HEW YaCTUIll P, PAa3AWUYHBI, TO TIOA
AEUCTBHUEM IIeHTPOOE>XHOU CHABI YaCTHUIBI OYAYT ABHUIATBCS B HAIIPABACHUU ee
AEUCTBUS, T.e. PAAUAABHO, YAAASASACH OT OCU BpallleHUd UAU NPUOAMIKAACh K Hell.
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He y4yuTBIBasi OTMeYeHHBIX PA3AMYUM U IIPUHUMASA, UYTO AENCTBYIOLIAs CHUAA
IIPU IeHTPOOEKHOM OCaXKA€HUM OyAeT OOABIIle ABUIKYIIEN CHUABI IIPU OTCTauBa-
HUM B IIOA€ AEUCTBUA CHABI TSDKeCTH B K, pa3, IIOAyYMM BBEID@KEHUE AAs
CKOPOCTH IIeHTPOOeKHOro ocaxkpeHnsa W, anarormunoe ypapHeHuio (XII.2):

W, =
AASL AaMUHAPHOTO PEe’KMMa aHAAOTUYHO ypaBHeHUIO (XIL.O) moayuum
W _ dz(pq _pm)g
u = 18u u (XTV.3)

a AN T'a30BBIX CYCHQHSI/II;I

2

W, = _dlg:g K,

IMpu 1eHTPOOEXKHOM OCA’KAEHUM I'PAHUILI BO3MOXKHBEIX PEKUMOB ABHKE-
HUST OTIPEAEASTIOTCSI TaKyKe UMCAEHHBIMU 3HaUeHUSMU KpuTepus PelHOABACA: AAST
AaMmHapHOTO ABMKeHUd Re =< 2,0; aag nepexopnoro 2,0 < Re < 500; arg TypOy-
AeHTHOTO Re = 500.

KpureprnarbHOe ypaBHEHUE AAG IIEHTPOOEKHOTO OCAKACHUS HMEET BUA,
AQHAAOTUYHBIN ypaBHeHUIO (XIL.3):

ERe? = %Ar-KLl

UM
( Ar-Ku\M

Re=1,155| ——| . (XIV.4)
)

Ans HamboAee dYACTO BCTpeEYarollerocss B IPAaKTUKe IIPA  pacdeTax
AaMUHapHOIO peskmMa ABWKeHHd & = 24/Re, Torpa ypaBHeHue (XIV.4) mpuHu-
MaeT BUA

Ar- K
Re = —H’

18

T.€. PEeJKUM OCA’KACHHUS OyAeT AaMUHAPHBIM, ecAu ArK, =< 36.

PaccMmoTpuM pacueT IpOM3BOAUTEABHOCTH OTCTOMHBIX IIeHTpUdyr. Ilpose-
AEM PACUeT AAI CACAYIOIIMX 3aAA@HHBIX pPa3MepoB poropa LeHTpudyru Ry, Ru H
(cm. puc. XIV-1).

I'lpu pacuere nmpuMeM A@MHUHAPHBIU PEXKUM OCA’KAECHUS, YTO COOTBETCTBYET
OC&KACHUIO Hamboaee MEeAKUX 4YacCTHUll, AUMUTUPYIOIINX IIPOU3BOAUTEABHOCTH
OeHTpU@yTru, U PpacCMOTPUM CBOOOAHOE OCaKAe€HHEe, KOIAQd KOHIIEHTPAlUsa
TBEPAOTO BellleCTBA HEBEAMKA M YAaCTHUIIBI He OKa3bIBAIOT BAMAHUA OAHA Ha
Apyryro. B coorBercTBUM ¢ ypaBHeHueM (XIV.3) mepeMeHHas CKOPOCTBb
ocakpenus W, MOXeT OBITh BHIPA’KE€HAa IIPOM3BOAHOM OT PAapMycCa IO BPeMEeHH,
TaK KaK 4aCTUIla ABUJKETCSI B PAAUAABHOM HAIlPABACHUU:
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PaSAeAﬂeM ImepeMeHHbIe 1, UHTeIrpupysd B IIpepeAndX CaMOTro AAMHHOTO ITyTHU
oT R, A0 R, HaxopAuM BpeMs, 3aTpauyuBaeMoe Ha OCa’KAeHUEe HauMeHbIIen
YaCTUIBI AMAMETPOM d B caMoOM HeﬁAaI‘OHpI/IﬂTHOM CAyYae:

1 d
dt L_T

(pq_px)dz(’)Z r '

pu=px)d?0? T (py - py i Ro (XIV.5)

}( 18u dr 18u nR
Ro

Bpemsi ocaskpeHUST AOAPKHO OBITH MeHbIlle UAM B KpalHeM CAydae pPaBHO
BpeMeHHU T, HaXO0KAEHUs JKUAKOCTH B poTope. [locrepHee MOXKHO HAMWTH, IpU-
HHUMas, 4TO POTOP paboTaeT IO NPUHIIUIY IIOAHOTO BBITECHEHMs, M3 COOTHO-
LIeHUs

T, =Vp/V,

rae V, — pabGounii o6beM pOTOPA, PABHBEIM OOBEMY >KMAKOCTHOTO KOABIE,
HaXOAMIIErocss B HEM,

v, = n(R* - RZ)H;

V — o6beM ImopaBaeMol B IeHTPUQYTY KUAKOCTH, M>/C.

Ortcropa
n(R?- RIH
A kL (XIV.6)
Ty Ty

B poTope neHTpu@yru >KUAKOCTL He IIpeTepleBaeT IIOAHOTO OOMeHa, OHa
ABUJKETCSI TOABKO B YaCTH CAOS, IIpUAeTalolell K BHYTPeHHeN CTOPOHEe KOABIIQ;
KpoMe TOro, IO Mepe OTAOKEHUsSI B pPOTOpe Ocaprka pabouuil o6beM >KUAKOCTU
yMeHbIITaeTcd. TakuM oO0pa3oM, IPUBEAECHHBIN BHIIIIe pacueT BCAEACTBHE YMEHb-
LIIeHVd BeAWUYMHHI T, He BIIOAHe TOo4YeH. PacueT MOXHO CKOPPEKTHUPOBAThH, €CAU
IpU HaXO>KAeHUU V BBeCTHU KOIPPUITUEHT 3araca (MEeHBLITUN eAUHUITHI).

CoBMecTHOe pelileHre ypaBHeHuY (XIV.5) u (XIV.6) no3BOASIET OIpEAEAUTH
IIPEeAEABHBIM AMaMeTp YacTHll IOAUAUCIEPCHOM CMeCH, BHIIIe KOTOPOI'O IeHT-
pudyra o0ecneduT oCa’kKAeHUE IIPU IPUHATOU IPOU3BOAUTEABHOCTH.

I'lpu paspaereHun smyabcul (cM. puc. XIV-2) Xop pacdeTa OCTAeTCss TAaKUM
JKe, C TOM AMIIb Pa3HUIeN, YTO KaleAbKa AMCIIEPIUPOBAHHOM KUAKOCTHU AOATK-
Ha IPOUTH IyTh MEHBIINM, 4eM R — R, TakK KaK €l HAAO AUIIb IIepecedb CAOU
"qy>RON” KUAKOCTH M AOOPAThCS A0 "CcBoero” caosi. YUecTb 3TO B pacyeTe MOXK-
HO, UCIIOAB3YS ADyTHe IIPEAEABl UHTEerpupoBaHud B ypaBHeHuax (XIV.5). Ecan Bo
B3BEIIEHHOM COCTOSIHUM HAaXOASTCS KAIlleABKHU TSIKEAOM JKHAKOCTH, TO AAS obec-
IIeYeHUsI OTCTOSI OHU AOAKHBI IPOUTH IYTh B IIPEAEAdX PaAUyCOB BpAllleHUs OT
R, pO R;, ecAm B3BellleHBI KalleAbKU AerKoM a3el — OT R p0 R,. Papuyc R, mo-
BEPXHOCTHU Pa3jperd CAOEB 00euX JKUAKOCTEU MOJKHO ONPEAEAUTb M3 COOTHOIIe-
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HUS NOIIePeYHBIX CeUYeHUN 0OOMX KMAKOCTHBIX KOAel], paBHOTO OOBEMHOMY OT-
HOIIIEHNIO JKUAKOCTEN B MCXOAHOM cMecu. Hampumep, ecau oObeMHas AOAS TH-
KeAOM JKUAKOCTH B 3MYABCHM PaBHA X, TO AOAS AETKOM JKHUAKOCTH OKa’kKeTCs
1 — X, u R, onpepeasieTcd U3 ypaBHEHUU

n(R2 - Rf) - m(R2 - Rg)
A1

n(Rf —Rg) - (1-x)x(R* - R?).

OATODTAAZATTA OEEUODTAATEA
B poropax nmeHTpu@yTr OCyILIeCTBAIETCA (DPUABTPOBAHUE CyCIIEeH-
3UM 3a cYeT Ilepellapa AABAEHHUs, CO3AaBAeMOTO0 I[eHTPOOEeKHON CUAOM.

AAST 3TOTO B (DUABTPYIOUIUX IHeHTpudyrax O00KoBagd CTeHKa poTopa 3 Iep-
dopupoBaHa, a Ha BHYTPEHHEN INOBEPXHOCTH CTEHKH pa3MellleHa ApeHaKHas
ceTka 4 U (puapTpoBarbHad TKaHb 5 (puc. XIV-3). I'lop AelicTBueM IIeHTPOOEK-
HOM CHABI CYCIIEH3Us AABUT Ha CTEHKY, >KUAKOCTb IIPOXOAUT udepe3d (PUABTPYIO-
LIVIO TKaHb, €e KaIlAW IIONAAAI0T B KOXKYX, BHYTPU KOTOPOTI'O BpalllaeTcsi poTop,
CTEKaloT B IIOAAOH U B BUAe (DUABTPATa BBIBOAATCS uUepe3 CAMBHOU IMITYIIEP.
Ocapok obOpasyeTcss Ha CTeHKe U YAAAIETCS C Hee BPYYHYIO (IPHU OCTQHOBKE
meHTpU(dyryu) AnOO Ha XOAY IIPU IMOMOINU CKPEeOKOB, HOXKEU WAM LTHEKOB.

OnpepeArM ABHJKYIIYIO CHAY II€HTPOOEXHOTO (PUABTPOBAHUA. BrlaernM
BHYTPH KOABIIa CYCIEH3UH, HaXOASIIENCS BO BpaIalolieMcs poTope IeHTpudy-
TU, SAEMEHTAPHBIM CAOW TOAITUHOW dI, HAXOAAIIMUCSA Ha PACCTOSHUU I' OT OCHU
BpamieHuda (cMm. puc. XIV-3). Macca 3TOro caosg paBHA IIPOU3BEACHHUIO €ro
IIAOTHOCTH P, HA O0BEM!

dm = p H - 2nr - dr.

LlenTpoOeskHast CHAQ, AEHCTBYIOIIAs Ha 3A€MeHTapHOe KOABIIO, COTAACHO
ypaBHeHuto (XIV.1) paBHa

dC = w’rdm = p_H - 2nw’r’ - dr.

I,A',aB]\eHI/Ie 9TOTI'O0 KOABIIA HA ITOBEPXHOCTb S CyCII€eH31H, PACIIOAOKEHHYIO 3ad
KOABIIOM, COCTABHUT

ITo 3akony Ilackard 3TO AaBAeHUe depe3 CYCIEH3UIO IIepepaeTcs CTeHKe
poTopa — (OUABTPYIOLIEN IIePeropopKe — HAM CAOIO OCaAKa y CTeHKH. OOmmuu
Iepenaa A@BACHUSA IIPU IIeHTPOOEKHOM (DUABTPOBAHUU HAUAEM CYMMHUPOBAHUEM
AABAEHHM, COOTBETCTBYIOUIUX BCEM dAeMeHTapHBIM CAOSIM CYCII€H3UHU:

R 2
Ap = fpcoozr‘dr = p'%(ﬁ - R(f)
Ro

[Tpu 11eHTPOOERKHOM (DUABTPOBAHUM OKPY’KHAasE CKOPOCTH BpAIeHUs POTO-
pa ® TMOCTOSHHA U MO3TOMY 3HaueHUe OOIero meperaaa AaBAeHUS Ap He MeHs-
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Puc. XIV-3. Cxema ¢puAbTpyIonmei HeHTpudyru:

1 — mnuraromlasi (3arpy3ouHasi) TpybOa; 2 — 3aKpahHa poTopa; 3 — mNepdopupoBaHHas CTeHKa
poropa; 4 — ApeHa)kKHasl CeTKa; 5 — (DUABTPOBaAbHAs TKaHb; 6 — KOXyX. [ToToku: I — cycneH3us;
II — duawrpat; III — 0capok

erca. Havipa Ap, paAbHeNIIMe pacyeThl MPOU3BOAAT KaK AASI peskuMa (PUABTPO-
BaHU4 IIPU [OCTOSAHHOM Iepelape AaBaeHuda Ap = const IO ypaBHEHUSAM
(XIIIL.4) — (XIIL.7).

[MTpu pacueTe IPOU3BOAUTEABHOCTH (PUABTPYIOUIUX IIeHTPUDYT mepuopude-
CKOTO AEWCTBUS YUYUTHIBAIOT, YTO MOAHBINM IIMKA PAOOTHEI CKAAQABIBAETCS U3 CAe-
AVIOIIWX 3TAIlOB: 3arpy3K{, IIyCKa M pas3roHa poTopa, IeHTPUYTUpOBaHUS,
IIPOMBIBKM OCaAKa, AOIOAHUTEABHOIO OT’KMMA, TOPMOJKEHHUS, Pa3rPy3KU OCaA-
Ka. Y aBTOMaTUYeCKU PabOTAOIIUX [EeHTPUPYT PSAA OTMEUEHHBIX 3TAlloB OTCYT-
CTBYyeT.

O11eHUBas IPOAOAKUTEABHOCTb Ka’KAOTO 3Talla Ty, T, U T.A., HAXOAAT AAU-
TEABHOCTD MOAHOTO IUKAA T, + T, +... = 2T ¥ YUCAO I[UKAOB B CEKYHAY

z=1/Et.

Aanee AAg 1IeHTPpU@YTH BHIOPAHHOTO THUIIOPa3Mepa OIPEeAEAsIOT paboumit
o6beM poTopa

v, = n(R* - R} H.

p

AAsl TIepHOAMYEeCKM ACUCTBYIOINeN LeHTpudyru oO0weM V, OyaeT paBeH
MaKCHMAaAbBHOU ee IIPOM3BOAUTEABHOCTH 3a OAUH IIUKA IO MCXOAHOM CyCIIeH-
3UH; TOTAQ OOBbeMHas M MaccoBas IIPOU3BOAUTEABHOCTH LEHTPUMYTU COCTABAT
COOTBETCTBEHHO

Vi=Vz u G, = Vp, (XIV.6)
a YMCAO LIeHTPU(YT Ha yCTAaHOBKE
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G
m=—,
Gl
rae G — MacCOBHIYM Pacxop CyCIIeH3uH, Kr/c.

Ecau cycneH3us nopaeTcsa B POTOP HENPEPBIBHO, TO BeCh paboumii 0O0beM
poTopa MOXXeT OBITH 3aHAT OCAAKOM. Toraa B COOTBETCTBUU C ypaBHEHUEM
(XIV.6) AAST UCXOAHOM CyCIIEH3UM IIPOM3BOAUTEABHOCTD 110 OOBEMY COCTABUT

V, = V,(1+x)z,

rAe X — 00BbeM OCapKa, IpUXOoAsNuiicsa Ha 1 M° duABTpaTa.

=T TNOPOEOEE OATOPEOOA E NATADAOTDTA

COBpeMeHHLIe IIPOMBIIIIAECHHEBIE L[eHTpI/Iq)YI‘I/I n celmapaTopbl —
3TO CAOJKHeMIlIee TEXHOAOTHMUecKoe O60pyAOBaHI/Ie, CocTrodllee n3 MHOI'UX Me-
XaHM3MOB BBICOKOM TOYHOCTH, 06AaAa10Luee BBICOKHMU CKODPOCTsSMU M YIIPpAaB-
AsdeMoe C IIOMOIIBIO CAOJXKHBIX JOACKTPOTMAPABAMYECKHUX HWAWU SAEKTPUYECKUX

CHUCTEM.

B cuAy CAOKUBIIUXCS TPAAMILIMN LIEHTPUQYIU U CellapaTophbl MMEIOT CaMOCTOSITEABHBIE CHUC-
TeMbl KAACCU(PUKAIIUH.

IJenmpugyru MOryT OBITb KAACCHU(UIIUPOBAHEBL 10 CACAYIOIINM XapaKTepPHBIM IpHU3HaKaM:

a) no xapakmepy npomeKanusi Npoyecca LeHTPUMYIU AeAdIT Ha MAIIMHEL IIePUOAUYECKOTO U
HEIIPEePBEIBHOTO AEUCTBUS;

0) no mexHOAOru4eCcKoMy HA3HQUEeHUIO UAU NPUHUUNY pA3geAeHus Pa3AUYaloT CAeAyIollue TH-
bl DEeHTPUMYT: OCAAUTEABHBIE (OTCTOMHBIE) U OCBETASIIOLINE — AAS PAa3AeAeHHus CyCIIEH3HH; paspe-

AIOLIME (Celapupyloliie) — AASI PA3ACACHUsI DMYABCUM; (DUABTPYIOIIME — AAS PAa3pAEAeHHSI CyCIIeH-
3UM; KOMOUHUDOBAHHBIE, B KOTODPBIX COUYETAIOTCS ABa IPUHIMIA Pa3AeAeHHUs — OCaKAeHUe U
(UABTPOBaAHUE,;

B) NO OCHOBHOMY KOHCMPYKMUBHOMY NPU3HAKY IeHTpU(dyru OBIBAIOT: TOPU3OHTaAbHBEIE (C T'O-
PHU3OHTAABHBIM PACIIOAOJKEHUEM Ba}\a); BEPTUKAABHEBIE;, HAKAOHHEBIE; IIOABECHBIE C BEPXHHUM IIPUBO-
AOM; TIOABECHBIE C HUJXKHUM IIPUBOAOM (MaﬂTHI/IKOBbIe); BEPTHUKAABHEIE pr6‘{aTbIe;

T) no cnocoOy BHIIPY3KU OCAgKA W3 POTOpPa PasAWyaroT IeHTPU@YTU C PyYHOU, KOHTeHHEepHON
(KacceTHOI), HOKeBOM, IIHEKOBOM, MHEPUHOHHOM, MeXaHUKO-IIHeBMAaTUYeCKOM BBITPY3KON U BHI-
IPY3KOU IIyABCHUPYIOIIUM IIOPIIHEM.

B HB(I)TEXI/IMI/I‘-IQCKI/IX IIPON3BOACTBAX HanboAee IIepCIIEKTUBHEBI CaMOpa3rpy>karwlijuecs: cena-
pamopal.

Ilo xoncmpyKyuu pa3rpy30uHbIX ycmpolicmB TaKue CelapaTophl Pa3AEASIOTCS Ha TPU OCHOB-
HBbIe I'PYHIIIBL: C HEIIPePBIBHBIM, ITYABCHUPYIOIINM M HEIIPEPBIBHO-ITUKANYECKHUM OTBOAOM OCaAKa.

Koucrpykuun LeHTPU@yT u CelapaTopos, IPUMEeHsIeMbBIX B
HedTerazonepepabaTbIBaloe 1 HeEPTEXUMUIECKON TPOMBIIIIAEHHOCTU, MHOT'O-
YUCAEHHBI U PacCMaTpPUBAIOTCS B CIEIMAABHOM AuTeparype. OmnuieM IPUHIIM-
MMHaABHOE YCTPOMCTBO TOABKO HEKOTOPHIX W3 HUX.

enTpndyrn MassiTHUKOBBIE C HIDKHUM NPUBOAOM. MasTHUKOBBIE IIE€HTPU-
dyru nIpepCTaBASIOT COOOM BEPTHUKAABHEIE IIOABECHBIE CAMOYCTAHABAMBAIOIINECS
MAUIWHEL [I€PUOAUYECKOrO AEWUCTBUS C HU)KHUM IIPDUBOAOM. B 3aBucuMOCTH OT
TEXHOAOTMYeCKOI'0 Ha3HAueHUsI OHU MOTYT OBITH (DUABTPYIOUIUMU M OCAAUTEAb-
HeIMU. [To cnocoOy BEITPY3KM OCAAKa pPa3AWyaloT IIeHTpUdyTH C BepxHeM pyd-
HOM BBITPY3KOM uepe3 OOPT, C HUJKHEN PYYHOU BBHITPY3KOM udepe3 AHHIIE pOTO-
pa U C KOHTEUHEPHOMN BEITPY3KOM.

KoucTpykiusa (GUABTPYIOIIEM MAaATHHUKOBOM IIeHTPUMYIH C HUKHEHN BEI-
IPy3KOM OCajpKa INpepcTaBaeHa Ha puc. XIV-4. Ha moaBecke, cocrodinen us3s
(yHAAMEHTHON NAUTH | U TpeX ONOPHBIX KOAOHOK J, IOABellleHa CTaHWHA 2,
Ha KOTOPOM MOHTHUPYIOT OCHOBHEIE YV3ABI U AeTaAu LeHTpudyru. IloaBecka cra-
HUHBI BBITIOAHEHA Ha TATaX, CHaO’KEHHBIX ITapOBBIMU OTIOPHBIMU ITOBEPXHOCTSI-
MM, IIO3BOASIOIIUMHA IIeHTPU@YTe CaMOYCTAaHABAMBATBECS BO BpeMs pabOoTHl. Bub-
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palusa MallUHBI FaCUTCA IPYKUHAMHU, HAAETHIMM Ha TATU U YCTAHOBAEHHBIMM B
ONOPHBIX KOAOHKaxX. B IleHTpe cTaHMHEI paclorokeHa omopa 10 poropa. Ha
BepxXHeM KOHIle BaAa OIOPHL 9 KpemuTcd poOTOp 5, CHAOXeHHBINI OOPTOBBIM
KOABIIOM (3aKpauHoM) 6; Ha HUJKHEM — IIPUBOAHOU IIKUB [4 u Topmo3 15. Po-
TOP OrPa’XKAEH KOXXYXOM 4, KOTOPBIM BMeCTe CO CTAaHWHOM oOpasyeT COOPHUK
dunabTpaTa (dpyrata AAL OCAAUTEABHBIX LEHTPU(@YT) 1 OAHOBPEMEHHO U30AUDPYET
30HYy 00pabOTKM NPOAYKTa B MAlllMHe OT OKpy’Karolllel cpeApbl. B BepxHel uac-
TH KOJXKYX OCHAIlleH 3arpy30YHBIM YCTPOMCTBOM 7 U 3aKpHIT KpHIKON 8. [Mpu-
BOA, LIeHTPU(YTU PACIIOAOKEH CHU3Y M COCTOUT U3 3AEKTpOABUTraTeAd I, HA Ba-
Ay KOTOPOTO 3aKpellreHa TypOoMy(dTa 12, © KAMHOPEMEHHOM INepepauu 13, me-
peparollel BpallleHre Ha IPUBOAHOM IIKUB [4, 3aKpeIIAeHHBIM Ha BaAay LEeHTPHU-
dyru. PoTOpBEl (QUABTPYIOIIUX LEHTPUPYT YKOMIAEKTOBAHBI ITOAKAAAHBIMU
(ApeHa>kHBIMU) CUTaAMUA.

MasTHUKOBEIE IeHTPUPYTU XapaKTepU3YIOTCS IPOCTOTONM M KOMIIAKTHO-
CTBIO, MAaAOM MacCOM M HU3KOU CTOMMOCTBIO. CyIlleCTBEHHBIMH WX HEAOCTaT-
KaMU SBASIOTCA IIPUMEHEeHNe PYYHOrO TPyAd AAS BEITPY3KU OCAAKA U IIEPUOAU-
YyecKHe OCTAaHOBKM AAS IIPOBEAEHMSI 3TOM Ollepalyy, II03TOMY KOAMYECTBO Ta-
KUX IJeHTPU@YT B IPOU3BOACTBE IIOCTElIeHHO yMeHbIaeTcsa. Ha cmeny uM npu-
XOAAT OOAee COBepIIeHHBIe MasATHUKOBBIE IIeHTPUMYTM — C MeXaHU3WPOBaH-
HOU BBITPY3KOMN OCaAKa (C MOMOIIBIO HOJKA MAU CKpPeOKa).

LenTtpugyru mopBecHble C BEPXHHM IIPUBOAOM U HUJ)KHEHN BBITPY3KOMHI
ocapKa. OCOOEHHOCTBIO TaKUX IeHTPUQYT ABAGETCA IIapHUpHAasd IIOABEeCKa Bep-
THKAABHOTO Bara C POTOPOM, AOIIYCKAlolllas OTKAOHEHHE CUCTeMBI OT BepTHU-
KaAbHOM OCH U CaMOI[eHTPUPOBaHMEe BpalaloIuxcsi Macc. BcaeacTBUe 3TOTO
LIeHTPU(PYTH MarOYyBCTBUTEABHBI K HEPABHOMEPHOM 3arpy3ke poTopa M oOaa-
AAIOT OOABIIION AWHaMUYECKOUW YCTOMYMBOCTBIO BO BpeMsa paloThl. [lopBecHEbIe
IeHTPUPYTU U3TOTOBASIIOT C (PUABTPYIOIIUM HAU OCAAUTEABHBIM POTOPOM, Pyd-
HOUM WAM MEXaHU3UPOBAHHOW BBHITPY3KOM OCaAKa. B MeXaHM3WPOBAHHEIX IIEH-
Tpu@yrax oCapOK BHIIPY’KAeTCs NIPY MOHUKEHHOM CKOPOCTH BpallleHUs pOoTopa,
Yy LeHTpu@yr ¢ Py4HOM pasrpy3KON — IIPU OCTAHOBAEHHOM POTOpeE.

Ha puc. XIV-5 mpeacTaBAeHa IIOABECHAs OCAapAUTEeAbHas LeHTpudyra, IIpH-
MeHsieMasi B HepTernepepabaThiBatolel 1 HepTeXUMHUUECKOM MPOMBITIIAEHHOCTU
ML OUYMCTKHM IPHCAAOK K MacAaM OT MeXaHM4yeCKuX HnpuMecell. LleHTpudyra
CHaO’)KeHa OCAAUTEABHBIM POTOPOM 7 U ODOrpeBaeMEBIM KOJKYXOM 6 CO cHenu-
AABHBIM Pa3rpy304HBIM OyHKepoM 8. 3arpyska poTopa OCYILeCTBASIETCS HeIllpe-
PBIBHO Uepe3 IUTAIIYI0 TPyOy 4 ¢ KaAMOpPOBAHHBLIM HAKOHEUHWKOM IIPU Hau-
OoABIIEd cKopocTu BpaleHus poropa 1500 o6/muH. DyraT OTBOAWUTCS U3 PO-
TOpa HENPEepBIBHO MOABWIKHOM OTBOAAMIeN TpyOol 3. OcapOK BHITPY’KAIOT U3
poTopa C IMOMOIIBI0 MeXaHM3Ma cpe3a S IepUOAUYECKU NPU MOHM)KEHHOM YHC-
Ae obopoToB poropa (Ao 100 06/MuH) B crnenmarbHBIN OyHKep 8. IlpuBop meH-
TPUPYTU — OT (PAAHIIEBOTO AEKTPOABUTATEAS [, COEAUHEHHOrO C BaAOM 2 CIIe-
LVAABHOU YIPYTod My(TOH.

T'opu3zoHTaAbHBIE IEeHTPH(YIHM C HOXKEBOHM BBITPY3KOI ocajpka. LleHTpu-
yTu 3TOTO THUIA UITOTOBASIIOTCS B ABYX KOHCTPYKTMBHBIX HCIOAHEHUIX: C
dunrpTpyromum (puc. XIV-6) u ocapuTeAbHBEIM poTOpoM. OOINNA KOHCTPYKTUB-
HBIM NOPU3HAK LeHTPUYr — TOPU3OHTAABHOE PACIOAOKEHHEe OCH poTopa 6,
Ban 8§ KOTOpPOTO BpaIaeTcsl B MOAIIUITHUKAX KadeHusl 7, YCTAHOBAEHHEBIX B CTa-
HuHe 9. [IpuBop LIeHTPUMYTH OT — 3AEKTpoABUTaTeAss [] depe3 KAMHOpPeMeH-
Hyt0 Iepepady 0. Ha mepepHel KpHINIKe IEeHTPUMYTH CMOHTHPOBAHBI MeXa-
HH3M Cpe3a 0capKa 3, pa3rpy30uHbIl OyHKep [, muTarolasd Tpyda 2. B roxxyxe
5 1IeHTpU@yTU IPEeAyCMOTPEH AIOK AAS AOCTyIla K POTOPY IIpU 3aMeHe WAU pe-
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Puc. XIV-4. KoHCTpyKIus (DpUABTPYIONIell MasiTHUKOBONM IIEHTPU(YIU C HU)KHEN BBITPY3KOI OcCaA-
Ka:

1 — dyHAaMeHTHas OAUTE; 2 — CTaHWHA; 3 — OIOPHBIE KOAOHKYU; 4 — KOXyX; 5 — portop; 6 —
OOpPTOBOE KOABIIO (3aKpaWHa); 7 — 3arpy3o4yHoe yCTPOMCTBO; 8 — KpHImKa; 9 — Ban;, 10 — omopa
poTopa; 11 — saekTpoaBurareAs; 12 — TypGomydra; 13 — KAMHOpeMeHHas Iiepepada; 14 — mpu-
BOAHOM MIKUB; 15 — TOpMO3

MOHTE CUT AAST (PUABTPYIOUINX IIEHTPUQYT U AIOK-BO3AYIIHUK 4 AASI OTBOAAQ Ia-

POB U ra30B U3 BHYTPEHHEU IIOAOCTH KOXKYXa.

Porop B (huabTpylomux eHTpudyrax — cBapHOI ¢ nepdOopHpOBaHHOMN o6euaiikoi. BHyTpu
poTopa IIpU MOMOIIM IAAHOK M KOAell 3aKpelAeHbl ApPeHa’kHoe U (PUABTpyIOllee cuTa. B 3aBucu-
MOCTHA OT 0OpabaTeiBaeMOM CyCHeH3UU (PUABTPYIOIIWE CUTAa MOIYT OBITh 3aMeHeHbl (DUABTPOBAAB-
HBIMH TKaHSMU.

PoTop ocapUTeABHBIX LEHTPUMYT — CHIAOLIHOW CBApPHOW. Y 3TUX LEHTPU@PYT B OTAMYUE OT
(PUABTPYIOUIAX KMMeeTCSI MEeXaHW3M OTBOAA OCBETAECHHOM >XMAKOCTH, COCTOSIIIUM M3 OTBOASAIIEH
TPYOBI C CUAOBBIM I'MADOLIMAMHADPOM B APOCCEAEM AASL PETYAHMPOBaHUS CKOPOCTU IIOBOPOTA OTBOAS-
e TpyOHL.

OCHOBHOe IPEeuMYIIeCTBO TOPU3OHTAABHBIX IJeHTPUdYI C HOKEBON BHI-
IPy3KOM OCapka COCTOUT B BO3MOJKHOCTHU IIPOBEAEHUSI BCeX CTaAWM IIpoliecca B
aBTOMAaTHYECKOM pe’kHMe U IIPU IIOCTOSHHOM YacTOTe BpallleHUs poropa. K He-
AOCTATKaM CAeAyeT OTHECTH U3MeAbdeHHe KPUCTAAAOB IIPU Cpe3e Ocapka u
OOABIIIME TPYAHOCTH pereHepanuu (DUABTPYIOLIEN NePeropoAku mpu oO6paboTKe
CYCIIEH3UU C HEPACTBOPUMOU TBePAOHU (ha3oi.

OcapuTeAbHbIE TOPU30OHTaAbHbIE LEHTPU(YTH CO HIHEKOBOI BBITPY3KOM
ocapKka (puc. XIV-7). O6muii KOHCTPYKTUBHBIM IIPU3HAK TaKUX I[eHTpUudyr —
TOPU30HTAABHOE PACIOAOKEHHE OCHU KOHHYECKOTO UAM ITUAMHAPOKOHUYECKOTO
poTopa 3 C COOCHO PAaCHOAOKEHHBIM BHYTpPHU Hero ImHekoMm 4. PoTrop m mrHek
BPAIAIOTCS B OAHOM HAIIPaBAE€HWH, HO C Pa3AMYHBIM UHCAOM OOOPOTOB, B pe-
3yABTaTe 4ero oOpasyIoIIMKUCS OCAAOK IepeMellaeTcs IIHEKOM BAOAB POTOpA.
Porop ycraHoBAeH Ha ABYX OIlOpaXx HW IIPUBOAUTCS BO BpallleHWe OT
3AEKTPOABUTATEAS depe3 IAAaHEeTApHBIN peAyKTop. CycneH3Hs IOAAeTCd IIo IH-
Talouer Tpyode 1 BO BHYTPEHHIOIO IIOAOCTE IITHEKA, OTKyAA dYepe3 OKHa obedaii-
KM IIHeKa MOoCTynaeT B poTop. IToa aelicTBHEeM IIeHTPOOE>XHOM CHUABI IIPOMCXO-
AUT ee pa3peAeHHre U Ha CTEHKaX POTOPa OCA’KAQIOTCS YaCTHIBI TBEPAOU (pasHl.
OcapOK TPAHCIOPTHUPYETCS HIHEKOM K BBITPY30YHBIM OKHaM 2, PAaCIOAO’KeH-
HBIM B Y3KOHM 4YacTu poTopa. OcBeTAeHHas JKHUAKOCTH (pyrar) TeueT B IPOTUBO-
IIOAOKHYIO CTOPOHY K CAMBHBEIM OKHaM 6, IlepeAnBaeTcs uYepe3 CAWBHOM ITO-
por U BBIOpACHIBAETCS M3 poTopa. AMaMeTp CAWBHOIO IIOpOora MOJKHO PeryAu-
POBaThH C MOMOIIBIO CMEHHBIX 3aCAOHOK WAU IOBOPOTHHIX ITaub. PoTop 3a-
KPBIT KOXXYXOM 5 ¢ meperopopkamMy, OTAEASIONIUMU Kamepy 7 (aas dyraTta) oT
KaMepHl 8 (AAS ocapKa).

OcapuTeAbHBIe IIEHTPUMYTU CO HIHEKOBOM BBHITPY3KOM OcCapKa IIpeApHasHa-
YeHBl B OCHOBHOM AAS Pa3AeAeHUsl CYCIIeH3UM C HepacTBOPUMOMN TBepAON da-
301 U IPUMEHSIOTCSI AASL 00e3BOKMBAHUS KPHUCTAAUYECKUX U 3€PHUCTHIX IIPO-
AYKTOB, KAACCU(UKAIIMU MaTepUaAOB U OCBETA€HUS CyclleH3ul. Takue IeHTpU-
yrH yCHemrHo NPUMEeHSIOTCA B KadeCTBe MePBOM CTYIEeHU CellapUpPOBAHUS IIPU
nepepaboTKe HedTelIraMa.

'hraBHOE AOCTOMHCTBO 3THX I[eHTPUQYI — HeIpPepHIBHOCTHL IIpoliecca U
BBICOKAs IIPOU3BOAUTEABHOCTh NIPHU HU3KOM YAEABHOM PAcXOAe 3HepPruu U Mac-
ce MamuH. K HepocTaTKaM TaKUX IeHTPU@PYT CAeAYeT OTHECTH HEBBICOKYIO CTe-
IIeHb 00Ee3BO’KMBAHUSA OCAAKa, HEBO3MOJXKHOCTH IIPOBEACHUI B MalllHE KaudecT-
BEHHOU ero MPOMBIBKH, @ TaK)Ke OBICTPBIM M3HOC IIIHEKa W poTopa mpu obpa-
00TKe abpa3mBHBIX ITPOAYKTOB.
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Puc. XIV-5. KoHCTpyKunusi NOABECHOH
0CaAUTEABHON LEeHTPU(yYru ¢ BepXHUM
NPUBOAOM M HYDKHEH BBITPY3KOH OCaj-

Ka: - =
1 — sAeKTpopBUTaTeAb; 2 — Baa; 3 —

OTBOAAIIAd TpyOa; 4 — mnuTaromas (3a- !
rpy3ouHasi) TpyGa; 5 — MexaHusM AAs L ) & +
cpesa 0capKa; 6 — KOXXyX C IIapoOBOM

pybamkoi; 7 — porop; 8 — pasrpy-
304YHLINM OYHKEp

| B 0 |
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Puc. XIV-6. KOHCTpYKIsI TOPU30HTAABHONM IeHTPU(YIU ¢ HOJKEBO¥ BBITPY3KOM OCapKa:

1 — pasrpy3ouHBIH OyHKep; 2 — TIUTAOINas Tpyoa; 3 — MeXaHU3M AAS Cpe3a OCapKa; 4 — BO3AYIIHUK; 5 — KOXyX; 6 — poTop; 7 — ONOPHL Baag;
8 — Ban; 9 — cranuHa; 10 — KAMHOpeMeHHad nepepada; 11 — sAeKTpoABUTATEAB
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Puc. XIV-7. CxeMa 0CaAUTEABHON TOPU30HTAABHON LEHTPU(YIU CO HIHEKOBOM BBITPY3KOM OocajpKa:
1 — nwmraromas Tpy6a; 2 — BHIPy30UYHBIe OKHa; 3 — POTOp; 4 — IIHEK; 5 — KoXyX; 6 — CAMBHBIe OKHa; 7/ — KaMmepa A (yraTta; 8 — Kamepa AAT
ocapka. IMoroku: | — cycnensus; Il — dyrat; Il — ocapok



IenTpudyrn Tpyouarsie. [1pu paszpereHUM CTOMKUX 3MYABCHUU M OCBETAe-
HUU CYCIEH3UM, COAEPIKAIIUX He3HAUUTEABLHBIE KOAMYECTBA TBEPABIX BBEICOKO-
AWCIIEPCHBIX IIPEMeCel, HeOOXOAMMO YBEeAMYUTL (PAKTOP paspereHus a,. Kak
BUAHO U3 ypaBHeHUsA (XIV.2), 3TOr0 MOKHO AOCTHYBb YBEAUUEHUEM AUOO I, AMOO
N, TaK KaK IIPU 3TOM YBEAWUYMBAETCS OKpPY>KHas ckopocTb W. YUuThIBas, 4YTO
MexaHU4YeCKUe HalpshKeHHS B KOPIyCe poTopa BO3PAcTaioT MPONOPILMOHAABHO
KBaApaTy OKPY>KHOM CKOPOCTH, UTO SBASIETCS AMMUTHUPYIOIINM (DaKTOPOM, yBe-
AWYeHUEe (PAKTOpa pa3peAeHUsl [peAlloUTUTeAbHee OO0OeCHeYuTh 3a CUeT
MIOBBIIIEHUS YMCAA OOOPOTOB IIPU YMEHBIIEHUN AUaMeTpa poTopa.

Vcnoab30BaHUe 3TOrO MPUHIIUIIA U IIPUBEAO K CO3AQHUIO TPYOYATHIX II€H-
TpUdyr (CBepXIeHTPpUudYTr) C BHYTPEeHHUM AuaMeTpoM poropa 105 m 150 MM m
YUCAOM 000pOoTOB cooTBeTcTBeHHO 15000 u 13500 B MuHyTy. AAS yBEeAUUeHUS
BpeMeHHU NpeObIBaHUs JKUAKOCTH B CBEPXIIeHTPU@YyTe BBICOTY poTOpa NPUHUMA-
IOT B 5+7 pa3 OOoAbIIeN ero Auamerpa.

TpybuaTele eHTPU@MYIU BBIIYCKAIOT C OCBETASIOIINM HUAU Pa3AEAUTEABHBIM
(cemapupyromumM) poropoM (puc. XIV-8). OOmuil KOHCTPYKTHUBHBIM IIPU3HAK
neHTpudyr — TpyO4aThMi poTop 1, mOABelIeHHBIM Ha Baay 4, C BEPTHUKAALHOM
OCBIO BpallleHUd U I[IAABAIOIIel HUJKHEU OIOPOM CKOABXKeHUs. TpexaonacTHas
KpBIABUATKA 2 COOOIIAeT pas3peAsdeMOM >KMAKOCTH YTAOBYIO CKOPOCTB POTOpa.
CranuHa 7 — YyTYHHBIM AUTONM KOPIIYC OAHOBPEMEHHO CAYJKUT 3aIIUTHBIM KO-
KyxoM. [TpuBoOA TeHTPUdYTH OT MHAMBUAYAABHOTO DAEKTPOABUTATEAsS 3, pacIio-
AOXXEHHOTO B BEPXHEHW YaCTU KOPIIyCca, depe3 IMAOCKOPEMEHHYIO Ilepepady C Ha-

TSIKHBIM YCTPOUCTBOM.

[Npu paboTe meHTPUMYTH IMYABCHUS IIOAQETCS Yepe3 COIAO IuTalomel Tpyorsl 10 B HUIKHIOIO
4acTb POTOPA, CTPYS OTPa’kaeTcsi OT OTOOMHOrO AMCKAa 9 K CTEHKaM POTopa. OMYABCHS, BPallasich
BMeCTe C POTOPOM, NPOTeKaeT BAOAb €r0 CTeHOK B OCeBOM HAallpaBA€HHUHU BBepX U paspeAseTcs Ha
TSIOKEAYIO U AeTKYIO JKUAKOCTH. TsyKeaas KUAKOCTB IIPOXOAUT depe3 OTBEPCTHS TOAOBKH, PaCIIOAO-
SKEHHBIE Y CTEHKHU POTOpPQ, IOCTYIAeT B HIJKHIOIO CAMBHYIO TapeAKy 6 U 4epe3 IaTpPyOOK BBIBOAUT-
¢ U3 IeHTpudyru. Aerkas >KUAKOCTh IPOXOAUT uYepe3 OTBEPCTHUS TOAOBKH, PaCIOAOKeHHBIEe OAU-
Ke K OCH pPOTOpa, cOOMpaeTcd B BepXHeM CAUBHON TapeAake 5 M BBIBOAUTCA udepe3 HaTpyobok. I[To-
AOJKEHHE IIOBEPXHOCTH Pa3AeAd CAOEB TSIKEAOH U AETKON JKHAKOCTH PETyAMPYIOT CMEHHOM KOAB-
neBoM Anadparmou.

[lpu cOOTBETCTBYIOIIEM M3MEHEHWU TOAOBKM POTOpPa M IEPHOAMYECKON pasrpy3Ke OCapKa
CBEPXUEHTPUMYTH IPUMEHSIOT TaKXe U AAT PaspeAeHUs CYCIIeH3UH C He3HAUYUTEABHBIM COAepKa-
HHUEM TBepAOM (ha3bl.

CenapaTopsl. JKHUAKOCTHBIE CcellapaTopbl — OAHA M3 Pa3HOBUAHOCTEN
00OpPYAOBAHUSA A PAa3AEAeHUS KUAKHUX TeTePOTEHHBIX CHCTEM II0A AEHUCTBHUEM
IeHTPOOeKHOM cuABL [lo XapaKTepy HIpollecca M ero ABWJKYILEN CHABI JKUAKO-
CTHBIE CellapaTOpHl HanboAee OAU3KU K IeHTpUdyTaM.

Ha pwuc. XIV-9 mnpeapcTaBaeHa KOHCTPYKIIMS CaMOpPas3rpy’Karollerocsd Ta-
peABYaToOro cemaparopa C OEeHTPOOEeKHOU IyABCHUPYIOLIEH BBHIIPY3KOM OCaAKa.
Ha BepTuKarbHOM Baay 4 yCTaHOBAEH pOTOp 8, BHYTPU KOTOPOIO IIOMellleH IIa-
KeT 7 TOHKOCTEHHBIX BCTABOK-TApPEAOK, MMEIOIINX HECKOABKO OTBEPCTHM IO
OKPY>KHOCTH. TapeAakr COOpPaHEBEI TaK, YTO UX OTBEPCTUS COBHAAAIOT U 0Opasy-
IOT CKBO3HBIE KaHAABl, B KOTOpPHIE IIOCTyIIaeT MCXOAHAs JKUAKOCTh M3 IleH-
TPAABHOTO NaTpyOKa. B Kopmyce poTOopa YCTaHOBAEHO TAKKe NMOABUJKHOE AHM-
e 5, KOTopoe IIepUOANYECKH OIyCKaeTCs M OTKPLIBAET pa3rpy30uHble IieAu 6.
[Top, pAeticTBUEM IIeHTPOOE’KHOM CUABI U3 Pa3TPY30UHBIX IleAel BBHIOpACHIBAETCS
0CAAOK, KOTOPHIM COOMpAETCs B IIOAOCTH KOXXyXa 9 U BBIBOAUTCS W3 CellapaTo-
pa. AAd OTBOAQ AETKOM M TS)KEAOM >KUAKOCTH MCIOAB3YIOT HENOABMIKHBIE Ha-
mopHEIe Aucku 10 u 11. TIpuBop cemapaTopa OT SAEKTpoABUTaTeAss 1 uepes dep-

BSIYHBIA PEAYKTOD 3.

[Npunanun paboTsl Tpex(das3HbIX TapeAbYaThIX CelapaToOpoB PAacCMOTPHMM Ha IIPUMepe paspe-
Aenud HedremnaMma (puc. XIV-10). [Tepep HauaroM cenapupoBaHusa IO KaHaAy 11 moaaioT 6ydep-
HYIO BOAY, KOTOpas IOCTyTaeT IMOoA MOABMKHOe AHHINe 1. IToa AelicTBMEM TMAPOCTATUYECKOTO A@B-
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Puc. XIV-9. KoncTpyknusi camopa3rpy:kapumerocsi Tapejb4aToro cenaparopa Gupmsi
«Aabpa-JlaBanaby»:

1 - snekTpoABHUraTens; 2 - TOpMO3; 3 - YEPBSIUHBIN PeIyKTOp; 4 - BaJ; S - MOJABMIKHOE THUILE;

6 — pa3rpy304HbIe TIENH; / - TAKET Tapelsiok; 8 - poTop; 9 - koxkyx; 10 - HaMOPHBINA TUCK JIETKOK
*Kuakocty; 11 - HanmopHbINA JUCK TshKenoi xkunkoctu. [lotoku: 1 — ucxoaHas sKUAKOCTB;

II — nerkas xxunakocts; I — Tsoxenas xxuaxkocTh; IV — ocamok
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Puc. XIV-10. Cxema pa6GoThl poTopa caMOpa3rpy>kamwIlerocsi TapeAb4aToro cemaparopa (upMbI
“AAba-AaBaarp'’:

a — Ipollecc celapupoBaHus; 6 — INpOLecC pa3rpy3Ky; | — MOABUIKHOE AHHMINE; 2 — pas3rpy30u-
HBIE IIeAd; 3 — KpBIIIKa poTopa; 4 — TapeAKkd; 5 — pas3peAuTeAbHas TapeAka;, 6 — HaloOpHBINR
AVICK AAST He(pTH; 7 — HANOPHBIM AMICK AAS BOABL, § — KaHaA IOAQUU IIPOMBIBHOM BOABL, 9 — BCIIO-
MOraTeAbHBIN HoplieHb; [0 — npyskuHa; 11, 12 — KaHaABI TOpauu OyepHOM BOABL;, 13 — CAMBHOM
KaHaa. [Toroku: I — Hedremnraym; II — HedTs; [II — Bopa; IV — GydepHas Bopa; V — ocapok

A€HUS IOABUJKHOE AHUIINE IMOAHUMAETCS U IAOTHO NIPUIKUMAEeTCs K KpPBIIIKe poTopa 3, mepeKphl-
Bagd pasrpy3ouHble mleAu 2. HedTemnaM nmopaeTcd B LEHTP POTOpa M IIO CUCTEMe CKBO3HBIX KaHa-
AOB B IIaKeTe TapeAOK 4 pacIpepeAseTcsl MeXXKAy HuUMHU. [Ipolecc cenapUpoBaHHUsI HNPOUCXOAUT B
rakeTe TapeAOK, YUCAO KOTOpPbIX (50+200 mIT.) 3aBUCHT OT pa3MepoB celapaTopa. BbiaeAeHHas
He(Th IlepeMenlaeTcss K OCH BpallleHUs M BEIBOAUTCS M3 POTOpa HAIOPHBEIM AMCKOM 6. Bopa BMe-
CTe C YacTUIlAMU OCapKa HaIpaBAaseTcsd K Iepudepuu poTopa. Belliag U3 IakeTa TapeAOK, BOAQ OT-
BOAUTCS U3 pOTOPA IO KaHaAaM MEKAY DPA3ACAUTEAbHOW TAapeAKOM 5 M KpPBIINIKOM pOTOpa K Ha-
IIOPHOMY AMCKY 7.

[Moche HakONAeHHS B IIAGMOBOM IIPOCTPAHCTBE OIPEAEAEHHOTO KOAMYECTBA OCAaAKa €ro BHI-
Irpy’kaloT u3 poTtopa. IIpepBapuTeAbHO NIpeKpalllaloT OTBOA BOABI M3 cellapaTopa M IO KaHaay &8
BBOAUTCSI IIPOMBIBHAs BOAA B KOAWYECTBE, PABHOM OOBEMY IIOAAEIKAIETO BHIIPYy3Ke ocapka. [1pu
3TOM NOBEPXHOCTH pa3AeAd AeTKOU M TsKeAOH (a3 cMelaeTcsl BHYTPh IIaKeTa TapeAOK C TeM, YTO-
OLl IPU OTKPBITUU PA3rPy30YHBIX IfeAel MCKAIOYUTH BO3MOXKHOCTbL IIOTepPh HedTU C BLIIpy’Kalo-
LMIMMCSI OCAAKOM U BOAOU. Takol cmoco® oTTecHeHUS HeTHU K I[€HTPY CHUJ)KAeT BO3MOJKHOCTbH
SMYABIIPOBaHMS, TpeOyeT MEeHbIIero KOAUYeCTBa BOABI M COXPaHsgeT KauyeCTBO OTBOAUMOU HedTH B
IIepUOA Pa3rpy3KH.

ITocae TOro Kak pOTOpP IMOATOTOBAEH K pasrpy3Ke, IO KaHaAy [2 KpPaTKOBPeMeHHBIM HM-
IIyABCOM IIOA@eTcs OydepHas Bopa B KaMepy Hap BCIOMOTraTeAbHBIM HopiiHeM 9. 'mppocTaTtmde-
CKOe A@BAEHHE IIPeOAOAeBaeT CUAY NPYKUH 10, U BCIIOMOTaTEeALHBIM IOPIIEHb, OIMyCKasCh, OTKPHI-
BaeT CAMBHBIE KaHaAH 13. [Toa AeHCTBHEM I'HMAPOCTATHYECKOTO A@BAEHHUS B POTOPE MOABMIKHOE AHU-
Ile IIepeMelllaeTcs BHU3, OTKPHIBas Pasrpy304HBIe IIEAU AASL BBITPY3KH OCAAKa U BOABL.

Bo BpeMs pasrpysku nopaua HedTelllaaMa He IIpeKpallaercs. Pasrpy3odHble IeAn OTKpPBIBA-
1oTcs Aulllb Ha 0,1 ¢, ¥ 3@ 3TO BpeMs BEIOPACBEIBAETCSI TOYHO ONPEAEACHHBINM O0BEM OCAAKa U BOABIL
IMocae pasrpy3Ku BCIOMOTAaTEABHBIN IOPIIEHb IIOA BO3AEMCTBHEM IIPY’KMH IlepeMellaeTcsl BBepX,
3aKpbIBasl CAUBHBIE KaHaABI 13, Bopa MO KaHany [ IOA@eTCsl MOA IOABMXKHOE AHUINE, U OHO BO3-
BpalllaeTCsl B BepxXHee IIOAOJKEHUe, IMepeKphlBasg pas3rpy3ouHble Ijeau 2. [IpekpalmaeTcs mopada
NIPOMBIBHOM BOABI IIO KaHaAy § U IIPOAOAKAETCSI OOBIYHBIN IIPOIleCC CelapupOBaHUS.

CenapaTop KOMIIAEKTYeTCSI IPOIPaMMHBIM PeryAsTopoM. Bce omepaluu IUKAA BBHIIIOAHSIIOT-
Csl B 3aA@HHOU IIOCAEAOBATEABHOCTH C IIOMOIIBIO 3A€KTPOHHBIX AATYMKOB. CHUTHaABbHasg CHUCTeMa
obecrieynBaeT HaOAIOAeHHE 3a A@BAeHMEM He(dTHU Ha BBIXOAE, HCIPABHOCTBIO CHUCTEMBI Pa3rpy3KU,
HaIpsDKeHUeM CeTH, TeMIIepaTypoM cellapupoBaHUs, BUOpalUel.

DACAAEATEA TATATTDTATUO NECOAT
A OEEETTAO

IIukaonbl. PacmpocTpaHeHHBIMU alllapaTaMi AAS [IeHTPOOesK-
HOTO Pa3AeAeHMs Ta30BBIX CYCIEH3UM SIBASIOTCS IIUKAOHEL B HedTemepepaboT-
Ke I[UKAOHBI NPHUMEHSIOT Ha YCTAHOBKAX KATAAUTUYECKOTO U TepPMUYECKOTro
KPEKHHIa, IPU IIPOU3BOACTBE TEXHHUYECKOI'O YTAEPOAA (Ca’Ku), CYIIKE TBEPABIX

MaTepUuanOB B IIOTOKE HATPETHIX I'a30B, U3MEABYEHUNH, ITHEBMOTPAHCIIOPTE U ADP.

LIMKAOHBI IIMPOKO WCIOAB3YIOTCS AAS YAQBAMBAHHUS MEAKHMX 4YaCTHIL KaTaAm3aTopa B
peakTopax M pereHepaTropax yCTAHOBOK KATAaAMTHUYECKOTO KPEKMHTa C IICEBAOOKMIKEHHEBIM CAOEM
KaTaAM3aTopa.

AASL 3TOTO NIPUMEHSIOT LIUKAOHBI AuaMeTpoM A0 1600 MM, IOCAEAOBATEABHO COEAUHSS UX B
AB€ AWM TPHU CTYIEHU AASI AYUILIETO YAQBAMBAHUS KATAaAU3aTOPa; C 3TOU JKe IIEABI0 YMEHBIIAIOT AUa-
MeTp IUKAOHA BTOPOM HAM TpeThel CTYIeHH II0 CPaBHEHHIO C AMAMeTPOM IIepPBON. YAOBACHHBIM
IMKAOHAMHU KATaAM3aTOp BO3BpAIlaIOT OOPATHO B IICEBAOOIKMIKEHHBIN CAOM.

Ha HM)KHUX KOHIIAX CTOSIKOB IIMKAOHOB YyCTQHOBAEHBI KAQIAHBI (3aXAONKH), KOTOPHIE OT-
KPBIBAIOTCS IIOA AABAEHHEM CAOS KaTAAM3aTopa B CTOSIKe U IIPEAOTBPAIAIOT IIPOXOA TApOB IO
CTOSIKYy B IIMKAOH. AASI 3aIIUTHI OT 3PO3UU IIUKAOHBI 3THX YCTAHOBOK OOBIYHO (DYyTEpYIOT U3HYTPH
M3HOCOCTOUKUM OETOHOM.

YCTPOUCTBO U AEHCTBUE IIMKAOHA PACCMOTPUM Ha MPUMepe anmapaTra KOH-
cTpyKimu HaydHO-MCCAEAOBATEABCKOTO WHCTHUTYTA IO CAHUTAPHOM M ITPOMBIIII-
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AenHoM ouncTke raza (HMMOra3z), nnpeacTaBAeHHOTO Ha puc. XIV-11. 3anbireH-
HBIY Ta3 IIOCTyIaeT CO CKOPOCThIO 15+25 M/C B IIMAMHAPOKOHWYECKUM KOPITYC
OUKAOHA 3 IO TAHTeHIMAABHOMY HNATPYyOKy, PACIOAOKEHHOMY IIOA yTrAOM 15°
OTHOCUTEABHO TOPU30HTAAU, M BPalllaeTCs B KOABIIEBOM IIJeAN MeKAY KOPIIyCcoM
U I[eHTPaAbHOM BBIXAONHOM TpyOo# 2. Ilpu 3TOM Ha 4YacTHIBI IBIAM MAU Ka-
IIEeABKU XMUAKOCTU AEUCTBYeT IIeHTPOOe’KHasd CHAQ, M OHU ABWXKYTCI K CTEHKe
Kopiyca. AOCTUTHYB CTE€HKHM, IIBIAb CKOAB3UWT IO Hell BHHU3 B OyHKep 4 (JKUA-
KOCTBb CTEKaeT IO CTEeHKe), a ra3, COBepIIMB HECKOABKO OOOPOTOB, IIOBOPAYHU-
BaeT BBEPX M YXOAUT IO LEHTPAABHOU TPyOe. BHYTpHM IIMKAOHA BO3HHKAIOT ABA
BpAIJaTEABHBIX IOTOKA — HUCXOAAINUN HA Nepudepuy U BOCXOAALIUN B IIeHT-
parbHOM YacTu. AAd NMpeoOpa3oBaHMS BpAIlaTEALHOTO ABMDKEHMS OUYMIIEHHOTO
raza B IpAMOAVHENHOe B BepxXHeM YacTH IIMKAOHA YCTaHOBAeHa KaMepa
OYUIIEeHHOTOo Ta3a B opMme "yauTkm' |.

Ans xoporielr pabOTHl IIMKAOHA OOABIIOE 3HAYeHHEe UMeeT ero KOHCTPYK-
TUBHas (popMa u cooTHoureHue pasmepoB. B HMMOrase pa3paboTaHO HECKOAB-
KO MOAeAeM IUKAOHOB. B mpeaenax Ka’kKAOU MOAEAU IIMKAOHBI PAa3HBIX pa3me-
POB TreoMeTpUUYeCKU IIOAOOHBI, BCe€ UX KOHCTPYKTHBHBIE Pa3Mephl BBIPa’KeHBI
yepe3 OAUH OIPEAEATIoNIUl pasMep — AuaMeTp Kopryca D. Takum ob6pasowM,
IIpU pacyeTe UKAOHA Ha 3aAQHHYIO IIPOU3BOAUTEABHOCTE HEOOXOAUMO OIIpeAe-
AUTB TOABKO €r0 AUaMeTp.

B nuknaoHax 1eHTpoOEeXHasdg CHUAA 3aBUCUT OT CKOPOCTH BpAllleHUd rasa, B
IIepBOM NPUOAMIKEHUM PaBHOM CKOPOCTU €ro BXOAA B IIMKAOH, T.e. OT oOBeMa
rasa M cedeHHUs BBOAHOIO IaTpyOKa.

C poCTOM CKOPOCTH Tra3a CTelleHb ero OYUCTKH B IIMKAOHAX CHadara pes-
KO IIOBHILIAETCS, a 3aTeM IIOYTU IlepecTaeT pacTu (puc. XIV-12) u B psae cayua-
€B AaKe HEeCKOABKO CHIKAeTCH (IYHKTUPHAd AWHWSA) BCAEACTBUE HWHTEHCHUBHOIO
BUXPeOoOpa30oBaHUSI U YHOCA OCAKAEHHOMU NIBIAU. [lepemnap AABAEHHUA B IIUKAOHE
Ap yBeAWuMBaAeTCsl IPOIOPIIMOHAABHO KBAApPaTy CKOPOCTU rasa. [Ipu BeIGOpe
ckopocTH raza B nukaoHe HHMIMOra3z pekoMeHAyeT IpUHMMATh 3HaueHue Ap/p,
B IIpepenax 55+75 M, 4TO MO3BOASIET IIPU YMEePEHHOM pacXope dHepruu obecre-
YUTh CPABHUTEABHO BBICOKYIO CTelleHb OYMCTKM ra3a IPH ero ABUJKEHUU 4Yepe3
ITUKAOH.

IToa kosgpduuyuenmom cmeneHu ovucmku 1) IOHHMAIOT OTHOIIEHUE KOAM-
9YeCTBA MBIAM, YAOBACHHOU B IUKAOHE, G, K KOAWYECTBY IILIAM, IOCTYNHBIICH B
3TO JKe BpeMs B IUKAOH, G,

G
n = —2100.

Ha4y

CTelleHb OYMCTKHU Ta3a B IIMKAOHAX MOJKET COCTABASITH 65+95 % u BLIIe;
KOHKPETHOE ee 3HadeHUe 3aBUCHUT OT (DPAKIMOHHOTO COCTABA IIBIAM.

AASL OLleHKH pabOTHI IUKAOHA UCIOAB3YIOT TaKXKe KosgguyueHm ¢ppaxyu-
OHHOU CmeneHu OYUCMKU Y, OH TPeACTaBASET COOOM OTHOIIEHWE KOAUYEeCTBa
YAOBACHHOM IBIAM AQHHOM (DPAaKOMU K KOAWYECTBY IIBIAU TOU ke (PpaKIuwy,
IIOCTYNIUBIIEN B IIUKAOH 3a TO K€ BpeMd:

G
= —4¥ 100,

Nap
chp.Ha'{

OO611as cTeleHb OYMCTKU Ta3a MOJKeT OBITh IIOACUMTAHa MO AAHHBIM O
(PaKIMOHHOM COCTaBe IBIAM B raze ¥ IO (DPAKIIMOHHOM CTeIleHU OYMCTKMU:
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n= (n¢pld)1 + ndeZ(IJ2 + .+ nq)pnfbn)0,0l,

TA€ N — YHUCAO (DPAKUUN IBIAK; My Ngpo - — KOIDPHUIUEHTH (PPAKIUOHHON
CTelleHU OYUCTKU rasa B AQHHOM LIUKAOHe, %; ®,, ®,... — OTHOCHUTEAbHBIE KO-

AUYeCTBa IBIAM AQHHBIX (pakIul (IPOLeHTHOe COoAep’KaHHe IO OTHOIIEHUIO K
00111eMy KOAWYECTBY IIBIAU).

Puc. XIV-11. Koncrpyknus nukaona IIH-15:

i 1 1 — KaMepa OYHIIEHHOTO ra3a B BHAE "YAUT-
ku'; 2 — BHIXAOHHAs TpPyOa; 3 — KOPIIyC;
~— 4 — Oynkep; 5 — Aw0OK. [loroku: I — 3amnbl-
AeHHBIV Ta3; I — ounineHHBIM ras; I[II —
— 0,6 D YAOBAEHHBIE YaCTHUIIBL
- I
.
,7’ | /
- ‘\\ I
0 TITg 2
| | ) /
. _

1,74 D

MU Y

_Q '
~
4
Y L2
A
N /]
Puc. XIV-12. 3aBUCUMOCTh CTE€IIEHU OYMCTKU
U neperaja AaBA€HHUS OT CKOPOCTH ras3a B
IUKAOHE
* )i
n.Ap
~/~
N,
\\
S '
i [ )L Jlt' I
« 1E — _1 « Ap
o W
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B kauecTBe npuMepa Ha puc. XIV-13 npuBepeHB! AaHHBIE O (PPAKIMOHHBIX
Koa(punimeHTax CTerneHU OUUCTKHU Tra3a OT HBIAM B IIMKAOHe LIH-15 aag Heko-
TOPOrO YaCTHOT'O CAy4Yad.

B reoMerpryecku NMOoAOOHBIX LIIUKAOHAX BAUSHHE COIIPOTUBACHUM BCEX BU-
AOB (MecTHBIe U OOyCAaBAMBAeMble TPEHHEM) YUWUTBEIBAIOT OAHUM OOIIUM KO3(d-
dunyeHToM &, a BMECTO AENCTBUTEABHBIX CKOPOCTEM Ta30BOTO IIOTOKAa Ha OT-
ACABHBIX YYaCTKAX IUKAOHA UCIIOAB3YIOT YCAOBHYIO CKOPOCTh W, paBHYIO OT-
HOIIEHMWIO OoObeMa rasa V,, IPOXOAALIEero 4yepe3 IUKAOH, K €ro IOIepevyHOMY
ceuenuro nD?/,.

ConpoTuBAeHHE IIUKAOHA ONIPEAEASeTCsI U3 BhIpa>keHUs

2
yca

5

Ap = Ep, (XIV.7)

KoadpdrnmeHT cONpOTUBAEHUS & AASI IIUKAOHOB CTAHAAPTHBIX KOHCTPYK-
UM HaXOAUTCS B IpeAerax oT 75 Ao 300 B 3aBUCUMOCTU OT MOAUUKAITUU. AU-
ameTp nukAoHOB LIH-15 HMMOraza Aesxxut B nipeperax 300+1400 mM. B mmpombi-
IIAEHHOCTU NPUMEHIIOT TaKyXKe IUKAOHBI APYTUX KOHCTPYKIWM AWMAMETPOM AO
4250 mM.

Ha ocuoBe ypasHenus (XIV.7) npu BBIOpaHHOM 3HaueHMU Ap/p, olpepe-
ASIOT YCAOBHYIO CKOPOCTH rasa

—

|
wooo |2
yea \\‘Epr
U TpU BLIOPAHHOM AMaMeTpe IIMKAOHA HAXOASAT CEKYHAHYIO IIPOU3BO-
AUTEABHOCTb OAHOTO ITUKAOHA V.

(XIV.8)

2
D
V,=—W,,.
4
Ilpu 3apaHHOM OOIIEM CEKYHAHOM OOBeMe V IOAAE’Kalllero OYMCTKe rasa
YHCAO IIaPAAAEABHO pa6OTaIOH_[I/IX IIHMKAOHOB COCTABHUT

n=V/V,.
OdHeKTUBHOCTL OYNCTKU ra3a B IIUKAOHE 3aBUCUT OT BEAMYMHEI (paKTopa
pasperenust K, = W?/gr, KOTOpDEII MOXXeT OBITH YBEAMYEH KaK 3a CYeT

YBEAWUYeHUs CKOpocTu W, Tak M 3a CUeT yMeHBIIeHU papuyca I.

Kaxk y>ke OoTMe4YanOCh BEHIIIE, IIOBBIIIEHHE CKOPOCTH Ta3a COIPOBO’KAAETCS
3HAUYUTEABLHBIM yBeAWYeHHEeM THMAPABAMYECKOrO COIPOTUBAEHHS U IIO3TOMY B
psAe caydaeB 3(p(PEeKTUBHOCTE OUUCTKU IOBBIIMIAIOT ITyTeM YMeHbIIeHUus AUaMeT-
pa murkaoHa Ao 100+250 MM, HO Torpa TpebyeTcd IapasreAbHad padoTa AecsT-
KOB IIMKAOHOB, TaK KaK MPOIYyCKHAas CIOCOOHOCTBH Ka>XAOTO OTAEABHOI'O ITUKAO-
Ha HeBeAWKa. B 3TOM caydae TPYAHO OOBEAUHUTH B IIAPAAAEABHYIO TPYIIY Ae-
CATKUA LIIMKAOHOB OIKMCAHHOM BbIIIe (DOPMEBL. B IIPOMBINIAEHHOM IPAKTUKE AAL
3TUX IleAell UCIOAB3yeTCsl 0cobasi KOHCTPYKLMS IeHTPOOEKHBIX IIBIA€YAOBUTE-
Aell — OamapelHble YUKAOHBL UAWL MYABMUUUKAOHMDL.

BbaTapeliHbIil HUKAOH IIPEACTABASIET COOOU MPSAMOYTOABHYIO UAU ITUAUHADHU-
4eCKylo Kamepy ¢ OyHKepoM AAg nbeiau. Ha puc. XIV-14 mpepcTtaBaeH OaTapeii-
HBIM IIMKAOH, COCTOSIIIIUN U3 MTapPAAAEABHO PaOOTAIONIUX IIMKAOHHBIX 3AEMEHTOB
2, CMOHTHUPOBAHHBIX B OOIeM KopIlyce | M 3aKPENAEHHBIX B ABYX TPYOHBIX pe-
meTkax 3 u 4. KakABIM ITUKAOH OCHAllleH 3aKpYYMBAIOIIUM YCTPONMCTBOM B
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Puc. XIV-13. 3aBucumMocTh Ko3ddpunueHTa n
(paKIOHHON CTENeHH OYHCTKH rasa B 100 &
nukAoHax LIH-15 ot Amamerpa wactmy d

(mpz D=600 Mm, p,=1930 kr/m?% Ap/p, = /
= 75 M ¥ HaAYaAbHOM KOHI|EHTpAlUM IIbI- 80

a 1,7 v/00) '

60

, %

Puc. XIV-14. KoHcTpyKius OGaTapeiHOro
IUKAOHA: 40
a — IPOAOABHBIN paspes; 6 — KOHCTPYK-
OUU 3aKPy4YMBAIOUIUX YCTPOMCTB; [ — 20
KOpIycC; 2 — IIUKAOHHEIE DSAEMEHTH; J,
4 — TpyOHBle peIleTKH; 5 — BHUHTOBAsA
AeHTa; 6 — AomacTHas po3erka. [ToTokwu:
I — 3anbIAeHHBINA Ta3; I — OYMIIEHHBIN 0 20 40 60 80 100 120 140
ra3; I[II — yAOBAeHHBIE YaCTHUITLI

d, MKM
a

l a1

dopMe BUHTOBON AEHTHI 5 MAU AOIIACTHOM PO3eTKU 6. 3alBIN€HHBIM ra3 IIOCTY-
IaeT B CPEAHIOI0 YaCTh KaMephl M BXOAUT BO BCe KOPIYCHI ITUKAOHOB Ilapas-
AEABHO, IIOAYYas BpallleHre OAaropaps BUHTOBBIM AomnacTaM. OcaXpeHHas B IIO-
A€ IIeHTPOOE)KHOU CHABI IBIAB CITYCKAETCA U3 BCEX KOPIIYCOB IIUKAOHOB B HUIK-
HUM OyHKep, a OYHIIeHHBIM ra3, INOBEPHYB BBepX, BBIXOAUT II0 BBIXAOIHBIM
TpyOaM, BHOBb COEAMHSIETCS B BepXHeM 4acTU KaMephbl U HalpaBASIeTCS AAQAbIIle
II0 Ha3HAUEeHMIO Yepe3 BBIXOAHOM NMaTPyOOK.

B oapHol oO6Ilert Kamepe MOJKHO ITOMECTUTL npuMepHo A0 100—120 1uk-
AOHHBIX 3AeMeHTOB. [Ipu OGOABIIIOM MX UMCAE KaMepy Pas3pAeAsioT BEPTUKAABHEI-
MU CTEHKaMM Ha IapaAsAeAbHO paboTalolllie OTCEKU C CaMOCTOSITEABHBIMHM BXO-
AAMU U BBIXOAAMHU Ta3a M OTAEABHLIMU OyYHKEpPaMU AAS IIBIAK.
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n o’ % Puc. XIV-15. 3aBucuMocTs Koaddumu-
P eHTa (ppaKIMOHHOM CTEeNEeHH OYMCTKU

100 = CYCHEH3UH B THAPOIWKAOHE H Ta-
/ peabyaToM cenaparope ¢pupMsl “AAb-
90 / / ¢a-AaBaap” oT Amamerpa yacrul d:
/ 1—3 — TapeAbyaThHINl cemapaTop pas-
I// / AMYHON TPOU3BOAUTEABHOCTH (I —
80 60 m3/4; 2 — 80 M%/4; 3 — 100 m%/4;
/ / 4 — TUAPOIVKAOH)
2 4
70
[s
60 / f
50 /
1 2 4 6 810 20 40 60 80100

d, MKM

PacueTr 6aTapelHBIX IMKAOHOB IIPOBOAMTCS @HAAOTMYHO pPacdeTy IIPOCTHIX
IIUKAOHOB II0 ypaBHeHUsaM (XIV.7) u (XIV.8). KosddunmeHT cONpOTUBAEHUS
IIUKAOHHBIX DAEMEHTOB, BBITTOAHEHHBIX 1o HopMarsam HWMMOraza, cocraBasieT
65+90. KoHeuHOe ypaBHeHMEe AAG OaTapeMHBIX HUKAOHOB 3aIUIIETCSI B BUAE

v nD?

S=—-=z"—".
W, 4

yea

3apaBIINCH AMaMeTpoM KopnycoB, Hanpumep 100, 150 mam 200 MM, ompe-
AEASTIOT TpebyeMoe X YHMCAO Z.

I'mApOIMKAOHBI. LIMKAOHEI, NIpepAHa3HAUYeHHBIE AATD PA3AEAEHUS >KUAKUX
HEOAHOPOAHBIX CUCTEM (CyCIIEH3WM W HECTOMKHX 3MYABCHI), HA3BIBAIOT Irugpo-
yukroHamu. OHU TIPUMEHSIOTCS AAS OCBETAEHUSI JKUAKOCTEM HAU OOOoralleHus
CYCIIeH3UH, a TaKKe A\ PasjpeAeHMsT TBEPABIX YacTHUIl C PAa3AMYHBIMU pa3Mepa-
MU 3epeH. [MAPOIMKAOHBI NPEACTABASIOT COOOM IMAMHAPOKOHUYECKHUM KOPIIYC
C LeHTPaAbHOU BBIXAOIIHOM TpPyOOM, CHaO>KeHHOM CBepXy TaHTeHIIMaAbHO pac-
IIOAO>KEHHBIM NAaTPyOKOM AAS BBOAA CYCIIEH3WU (HECTOMKOMN 3MYABCUM), U IIPUH-
IUNHUAABHO HE OTAMYAIOTCS OT OOBIYHBIX ITUKAOHOB.

Ha puc. XIV-15 npeapcTaBAeHBI AGHHBIE O (DPAKIIMOHHBIX KO3(P(UIEeHTax
CTelleHU OYMCTKU CYCIeH3Ul B THAPOIMKAOHE U TapeAbuaToM cellapaTope AAb-
(pa-AaBarb IPU Pa3AUUYHOMN er0 TPOM3BOAUTEABHOCTH.

LIMKAOHBI BCeX BUAOB OTAWNYAIOTCS NIPOCTOTOM KOHCTPYKIIMU U OOCAY’KUBa-
HUS, KOMIIAKTHOCTBIO U HHU3KOM CTOMMOCTBHIO. [0 cpaBHeHMIO C anmapaTaMy, B
KOTOPBIX OTAEAEHUE YaCTHI] IBIAM OCYIIECTBAIETCS IIOA AECMCTBUEM CHABI TIXKe-
CTH UAM WHEPIIMOHHLIX CHA, IIMKAOHBI 00eCIIeunBaloT 60Aee BBICOKYIO CTeleHb
OYNCTKHU T'a3a U TPeOYyIOT MEHBIINX KalUTaAbHBIX 3aTpar.

K HepoCTaTKaM LIIMKAOHOB CAeAyeT OTHECTH CPaBHUTEABHO OOABIIOE THA-
paBAMUYECKOe COIIPOTHBAEHNE, HEBBICOKYIO CTelleHb YAABAWBAHUS YaCTHUI] pa3Me-
poM MeHee 10 MKM, HCTUpPaHHe KOpITyca allapaTa YaCTHUIJaMU IIBIAM U YyBCTBU-
TEABHOCTb K KOA€OQHMAM Harpys3Ku IO rasy.



