~

AEAAA XIIl OEEUOPTAATEA

QuabmpoBaHUeM Ha3bIBAETCS IIPOIECC Pa3AEAeHUs CyCIeH3UH
U a’po30AeM C HUCIOAB30BaHUEM IIOPUCTHIX IIEPEropoAOK, Ha ITOBEPXHOCTU
KOTOPBIX 3aAEpP’KUBAIOTCS B3BEIIeHHBIE B KUAKOCTU HUAUW Ta3e TBEepAbIe YacTH-
Iobel, OOpasylollue Ha IepPeropopKe CAOUM ocagka. JKHAKOCTb, OTAEAEHHAad OT
0CajpKa, Ha3BIBAETCS (PUABMPAMOM.

B wnedTenepepabarriBarolllel W HePPTEXUMUUYECKOW IMTPOMBIIIA€HHOCTU
(UALTPOBaHNE MPUMEHSIeTCS B IIpolieccax AenapadUHU3AIUU Macea, TTPOU3BOA-
cTBa napaduHa, epe3nHa, NTAACTUUYHBIX CMAa30K, IIPU OYUCTKE He(TEeIPOAYKTOB
U KOHTAKTHOM OYMCTKE MaceA, AAS YAABAMBAHUSA TEXHHUUYECKOI'O YIAEPOAQ, OTAe-
AEHUSI XMUMHYEeCKUX PEAaKTUBOB U 0COOO YHCTHIX XUMUUYECKUX BEIIECTB U APYTUX
IIEHHBIX IIPOAYKTOB OT Ia30B, OTXOAMIIUX OT TEXHOAOTMYECKHUX yYCTAaHOBOK pac-
IIBIAMBAIOIIETrO THUNA U Ieduel KUMSAIIEero CAOs. ABIIKeHUe >KUAKOCTU depes IIo-
PHUCTHIE TIEPETOPOAKU U CAOM OCajpKa CO3AAQIOT 3a CUYeT Pa3HOCTH AABAEHUS B

anmnapare, IBASIONIENCS ABMIKYILEW CUAOM IIpoljecca.

INepenap AaBAEHUS MOXKET CO3AABATLCA: 1) CTOAGOM >KMAKOCTH Hap (DUABLTPYIOIIEN Iepero-
POAKOM (THApPOCTaTHYeCKOe (DUABTPOBaHUE); 2) HM3OBITOYHBIM AABAEHUEM >KUAKOCTH, HAIPUMED,
IIpU IoA@4Ye ee HAacoCOM ((PUABTPOBAHUE IIOA AABAeHHeM); 3) NyTeM CO3AAHUS pa3pe’kKeHHs IIOA
(UABTPYIOLEN [IePeropoAKON IPHU IIOMOIIM BaKyyM-Hacoca ((PUABTPOBAHUE IIOA BAKyyMOM).

PaspeneHne cycneH3nd Ha (PUABTPaX OOBIYHO COCTOUT HE TOABKO M3 OCHOBHOM oOIlepaluu
10 (PUABTPOBAHUIO CYCII€H3WM, HO B DSIA€ CAy4YaeB M U3 BCIIOMOTaTeABHBIX OIlepaljii, TakKMX KakK
MIPOMBIBKA OCajAKa (IpM KOTOPOM C IOMOIUILIO CIEIUAABHOM JKHUAKOCTH (PUABTPAT BBIAGBAUBAETCS
U3 IOP OCaAKa), ero IPOAYBKAa U CYIIKA BO3AYXOM UAM MHEPTHBIM ra30M.
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OPPeKTUBHOCTDL Pa3peAeHUsI U MPOU3BOAUTEALHOCTE (PUABTPa 3aBUCAT OT
CBOMCTB OOpabaThiBaeMoOl CyCIIeH3WUH, IPaBUABHOTO BBEIOOpaA TUIla (PUABTPA, €ro
OCHAIIEeHUS U pe’kmuMa paboThl. B CBSI3M C 3TUM AAS AOCTMIKEHUSI ONTHUMAaAbHBIX
YCAOBUM IIpollecca (pUABTPOBAHUSA BHIOOP THUIA (DUABTPE, (PUABTPOBAABHOU IIe-
PETOPOAKH U PEKUMOB (PUABTPOBAHMUS AOAKEH ITPOBOAUTHCS Ha OCHOBEe JKCIIe-
PUMEHTAABHOTO H3y4eHMHs1 0CoOOeHHOCTel (DUABTPOBAHUS AQHHOU CYyCII€H3MU Ha
AabOPATOPHBIX MAU IIUAOTHBEIX YCTAaHOBKAX.

EAU OEEUODOPUEOD TADAATDTATE

INAAETA

114 >)

Ars (OUABTPOBAHUS NIPUMEHSIOTCS CAEAYIOIINe BHUABI IIepero-
POAOK:

HACBhINHBlE, COCTOSIIVE U3 CAOSI MEAKO3ePHUCTBEIX MaTepHUanoB (TpaBUY,
IIECOK U AD.), OOA3AAIOIIEe BBICOKOM NMOAHOTOM PA3AEACHUs CYCIEH3UM, HO OT-
AWYaroniecs OOABIIMM  COIPOTHUBAEHHEM, IIOCKOABKY OCAAOK IIPOHHKAaeT
BHYTPB (DPUABTPYIOIErO CAOSL U TPeOYIOTCS CIellUaAbHbIe IIPUEMBI AT €TO OTAe-
AeHus. Takue (PUABTPOBAABHBIE IEPETOPOAKU IIPUMEHSIOT AAS CYCIIEH3UM C Ma-
AOU KOHIIEHTpAIIue OCaAKQ;

HAOUBHBlE, COCTOLIINE U3 CAOS BOAOKHUCTBEIX MAaTEPHAAOB (BaTa XAOMYATO-
OyMa)kHas, LIepCTdHas, LIAAKOBasg, CTEKAdHHasd, acbecToBOe BOAOKHO U T.A.);
XapaKTepHUCTHUKA Ta >Ke, YTO U AAS HACBIIIHBIX II€PErOPOAOK;

KepamuuecKue, COCTOSIINe U3 IAOCKUX IOPUCTHIX KUCAOTOYIOPHBIX IIAM-
TOK, IPHUMEHHIOMUecS A (PUABTPOBAHMSA KUCABIX Cpep; XapaKTepUCTHKa Ta
JKe, 4TO U AASL HACBIIIHBIX II€PErOpPOAOK;

mKaHeBble, OOAQAQIOIIEe OTHOCUTEABHO MAABIM COIIPOTHUBAEHHEM U YAOO-
Hble B KOHCTPYKTHUBHOM OTHOIIIEHUH;

niemeHble, IPEACTABASIONINE COOOM CEeTKU M3 TOHKOM IIPOBOAOKH, BBIIIOA-
HeHHBIe U3 I[BETHBIX METAAAOB U CIIAABOB; OTAMYAIOTCS IOHM)KEHHOM 3aAeprKu-
BAIOIeN CIOCOOHOCTBIO M IIO3TOMY B Hadare (PUABTPOBAHMSA IIPOINYCKAIOT B
(PUABTPAT MeAKHe 4acTullbl. OAHAKO OCAAOK, KOTOPHIM OTKAAABIBAeTCd B IIO-
CAepyIoleM, oOeclieurBaeT BBICOKYIO (DUABTPOBAABHYIO CIIOCOOHOCTB. IlaeTe-
HBIEe NEePETrOPOAKH YacCTO IPUMEHSIOT AT (DUABTPOBAHUSA IIPU IIOBBIIIEHHOMU
TeMIlepaType, IIpU4YeM IepBble IMOPIUM MYTHOTO (PUABTPaTa BO3BpAlllalOTCA Ha
IIOBTOPHOE (PUABTPOBAHUE.

B psiae caydaeB (PUABTPOBAABHAS IEePEropopKa He 00OAapaeT AOCTATOUHOMU
33AEPIKUBAIOIIEN CIIOCOOHOCTBIO U A IIPUAQHUSA €l HeOOXOAUMBIX (DUABTPYIO-
WX CBOMCTB Ha €e IIOBEPXHOCTH HAMBIBAIOT CAOM BCIOMOTATEABHOTO (PUABT-
PYIOLIEro BelleCTBa (KU3eAbI'ypa, AMaTOMUTQ, ItepauTa 1 T.11.). CAOM OocapKa M3
BCIIOMOTAQTEABHOTO BeIeCTBA CAYKUT (PUABTPOBAABHOU IIE€PETrOPOAKOM, KOTOpPAasd
U 3apepyKUBaeT MeAKHe YacTUIIBl CyCIIeH3Uu (MeHee 1 MKM).

Ba)KHOM XapaKTePUCTUKOM OCapKa SBASIETCSI €TO NMOPUCTOCTh, BAUSIONIAA
Ha IPOHMUIAEMOCTh >KMAKOCTU U OOYCAOBAMBAIOUIAYI BEAWYMHY COIIPOTHUBAEHW,
OKa3bIBAEMOr'o NOTOKY (puabTpaTa. OCapOK, KOTOPHEIM IpU (PUABTPOBAHUM He-
3aBHCHUMO OT AAQBAEHUS UMEET OAHY U Ty >Xe MOPUCTOCTH, HA3BIBAETCS HEeCXKU-
M@eMblM U COCTOUT OOBIYHO U3 TBEPABIX KPUCTAAAMYECKUX YaCTHUll, pa3Mephl
KOTOPBIX BApBUPYIOTCS B IINPOKOM HMHTEpPBAaAe.

BoapIas 4acTb OCAAKOB COCTOUT M3 MATKUX YACTUIl, KOTOPHIE C IIOBEIIIIe-
HUEM AABAEHUS YIIAOTHSIOTCSL, BCAEACTBHE Uero MX IIPOHUIIAEMOCTh YMeHBIIaeT-
cqa. Takme 0CapAKM HA3BIBAIOTCA CKUMAEMbIMU.
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Cy1ecTBYIOT CYCI€H3UM, COAepsKalllie O4eHb MeAKHe HMANCTBhle YacCTUIIH,
KOTOpBEIe TIPU MPOXOXKAEHUM udepe3 (PUABTPYIONIIYIO IIePeropoAKy oOpal3yioT Ha
Hel HEeINPOHUIIaEMBIM AAST JKMAKOCTU OCaAOK. UYUTOOBI CAeAaTh BO3MOXKHBIM
(bUABTPOBAHUE AASI TAKUX CYCIEH3UM, B HUX AOOABASIOT MEAKME YaCTUIIBl APY-
roro Marepuaisa (HalIpuUMep, NIeCOK, KBapI, W Ap.), KOTOPBIE IIPUAAIOT OCAAKY
>KEeCTKYIO IIPOCTPAHCTBEHHYIO CTPYKTYPy C MEAKHUMH IIOpaMU, U B 3TOM CAydae
OCAAOK CTAHOBUTCS NpOHHUI@eMbIM. OCapKH, CTPYKTypa KOTOPBIX pasAWYHa B
OTAEABHBIX YacCTAX UX 00beMa, Ha3bIBAIOTCS HEOGHOPOGHLIMU.

AAS OLIEHKU Pa3AMYHBIX OCAAKOB TIpU (DUABTPOBAHUM BBOAMUTCS IOHSTHE
00 YAEABHOM COIPOTUBAEHHU OCAAKA I , KOTOPOE OIPEAEASeTCS 3KCIepUMEH-
TaAbHO. AAST Ka’KAOTO HECKUMAeMOT'o ocapka I = const.

AASL COKUMaeMBIX OCAAKOB IIPMHUMAIOT 3aBUCUMOCTHL IIPOHUIIAEMOCTH OT
AABAEHUS B BUAE

r=rnAp™, (XTI 1)
TAe m — TMoKas3aTeAb CKUMaeMOCTH, Aekamui B mpeperax 0 < m < 1; r, —
YAEABHOE COIIpOTUBAEHHe ocapKka npu Ap = 1 Ila.

AAsT HecoKMMaeMBIX 0CapKOB m = (0. YaeAbHOe COIPOTHUBAEHWE HEOAHO-

POAHBEIX OCAAKOB 3aBHCHUT OT MHOTHUX CbaKTOpOB.

OATPAOEXANEEA TNTTAU OEEUODTAATER

ABIKeHUe >KUAKOCTH ((PUABTpATa) 4yepe3 KaHAABl HEIPABUAB-
HOM (popMEI, OOpa3yroIuecss MeXKAy YacTUIlaMU OCaAKa U dAeMeHTaMM (PUABT-
pyIolllel IeperopoAKY, NMOAUMHSIETCS OOIIUM 3aKOHOMEPHOCTIM THAPABAUKU W,
KaK OTMeYaAOCh paHee, CBSI3@HO C IIPEOAOAEHHEM COIPOTHUBAEHHUS KaK CAOS
0CapKa, TaKk U (PUABTPOBAABHOU Ieperopopku (puc. XIII-1). B cBg3u ¢ MaAbBIMU
pasMepaMH KAaHAAOB U HEOOABIIONW CKOPOCTBIO ABMJKEHMSI JKUAKOCTU IIPOLLECC
(PUABTPOBAHMA OOBIYHO IIPOTEKAET B AAMUHAPHOM PEKUME U IIepelap AABACHUSA
AWHEWHO 3aBUCUT OT BSI3KOCTH cpeAbl. OAHUM K3 OCHOBHBIX ITOKa3aTeAel IIpo-
Imecca SBASIeTCS CKOPOCTh (puabTpoBaHusa C, ompepenseMas KaKk oO0beM (PUABT-
paTta dV, IpoxopAIIuil depe3 MOBEPXHOCTh (PUABTPA F 3a IPOMEeXYTOK BpeMe-
HU dTt, T.e.

_av
Fdt '
CKOpOCTb (PUABTPOBAHHUS IPOINOPIIMOHAABHA Ilepelady AaBAeHUS Ap B

CcAOe 0OCapKa M (PUABTPYIOLIEN IeperopoAKe M OOpaTHO MPONOPIIMOHAABHA WX
COIIPOTUBAEHMIO R, T.e.

— Cycnensuss —— —

Lt t

Ocadok
Duavmpyrowas
Puc. XIII-1. CxeMa NMpPOXOXAEHHUS JKHAKOCTH nepe2opodxa
yepe3 CAOH oOCapKa H (QUABTPYOIIYIO —
IIEPErOPOAKY Quavmpam
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c-dV _bp (XIIL2)

rAe mepenap AaBaeHUst Ap m3mepsiercs B I1a, a conporuBaenne R — B ([la'c)/m.
ConportuBaeHne R — BeAWUMHA NepeMeHHasd, TaK KaK (DUABTPOBAHUE HAET
C TIOCTOSTHHBIM YBEAMYEHUEM BBICOTHI CAOSI OCaAKa, @ CAEAOBATEABHO, U €ro CO-
npotuBaeHusda. B ypasHenum (XIII.2) oOmjee compoTuBAeHHe R meaecooOpasHoO
IPEACTABUTHL B BUAE CYMMBI MEHSIOIIEIOCsI COIIPOTUBAEHUSI Ocapka R, m mpak-
TUYECKU TOCTOSTHHOTO CONPOTUBACHUS (PUABTPYIOIIEN ePErOPOAKH Ry,:

R =R, + R,.
B cBoro ouepepb R,. IPONOPIMOHAABHO TOAIIMHE OCAAKa h, T.e.

R,. = rh.

ocC

OO6o3HauMM OTHOLIEeHHE OOBeMa OOpA3yIoIIerocss OCapka K OO0BeMY
durvTpaTa yepe3 x = V ./V; TorAa AT ATOGOTO MOMEHTa (DUABTPOBAHUS IIOAY-
UM

Ve = Vx.

B To xe BpeMd U3 reoOMeTpUuu CAeAYeT, UTO

V.. = Fh,

OTKYyAQ

Fh=Vx, h= Y, R = 1%
F F

IMocare mopcTaHOBKM NoAydeHHOro B ypaBHeHue (XIII.2) ocHoBHOe audde-
peHIMaAbHOe YpaBHeHNe (PUALTPOBAHUS IPUHUMAET BUA

c-4V __% __ A (XIIL3)
Fdv Ry + Ry rvx +R
F 3

YaeabHOE conpoTuBAaeHue r = R, ./h usmepsiercs B ([a - ¢)/M%

B IpOMBIIIAEHHON IIPAKTUKE HAaMOOABIIEe PACIPOCTPAHEHUE MOAYUYHAU ABA
pe>xrMa PUABTPOBAHUS.

Pe>xuM mpu IIOCTOSIHHOM Ileperniaje AaBAeHHUd AP (BaKyyMHOe (PUABTPOBA-
HUe, THUAPOCTaTHUUYeCcKoe (PUABTPOBaHUE C IOCTOSHHBIM CTOAOOM >KHMAKOCTH Hap
(PUABTPYIOIIEN IIEPEeropoAKON, MNOoAdYa CYCIEH3UU IeHTPOOEeKHBIM HacOCOM
IIPXA ITOCTOSTHHOM M30BITOYHOM AABAEHUM Ha BHIKHAE Hacoca). [Ipu aTomM pexu-
Me CKOPOCTb (PUABTPOBAHUSI B CBSA3H C IIOCTOSHHBIM VBEAWYEHUEM BBICOTHI
CAOS 0CAAKa M POCTOM €ero COIPOTUBAEHMHS C TedeHHeM BpeMeHH YyMeHb-
11aeTCH.

Pe>xXxuM 1IpU IOCTOSIHHOM CKOPOCTHM € (Ilopaua CYCIeH3UM Ha (QUABTP
IIOPUIIHEBEIM HAU IIAYH>XEPHBEIM HACOCOM IOCTOSSHHOUM IIPOM3BOAUTEABHOCTH).
ITpu pexxume C MOCTOSTHHOM CKOPOCTBHIO (PUABTPOBAHUS CAOM OCAAKa U €ro Co-
IIPOTUBAEHUE INIOCTOSTHHO YBEAMYMBAIOTCS, BCAEACTBHE YEro AOAJKHO HeIPEepHIB-
HO PacCTH AdBAeHUe IIOCTyHarolllel CyCIIeH3UU, a CAEAOBATEABHO, U Ilepelaj AaB-
AeHUsA Ap.



OEEUODTAATEA TPE TTINOTRTTITT TADATAAA
AAAEATER
IMpu sTtom pexxume uabTpoBaHUg ypaBHeHUe (XIII.3) Mo>kHO

uHTerpupoBaTh. PazaeauB nepeMmenHble dV u dt m y4uuThiBag, 4To Ap = const,
MIOAY4YaeM

rxVdV + R, FdV = ApF’dx.

Tak kak npu r = 0 u V =0, To IOCTOI9HHad MHTEIPUPOBAHUS TOXKE PaBHA
HYAIO U

2

\4 2
rx =+ R,FV = ApF’r. (XIIL4)
M3 3TOr0 ypaBHEHWsS MOYXHO MPU W3BECTHOM IMAOINAAU MTOBEPXHOCTH

(bUABTPa OIPEAEAUTH ANOO IPOM3BOAUTEALHOCTH (PUABTPA 3a OAHY OIIepallyio
AAVUTEABHOCTBIO T

: (XIIL5)

AMOO0 TIAOIIAAL TTOBEPXHOCTH (PUABTPA IPHW 3apaHHOM obObeMe (UALTpaTa 3a
OAHY OTIEpaIUio

F-= v , (XIIL6)

2
280t (Ry) Ry

Ix Ix Ix

AUOO IMPOAONKUTEABHOCTH (DUABTPOBAHUS NPU 38AGHHOM TOAIMHE OCapka h.
PaspeauB Bce uaeHbl ypaBHenus (XI11.4) Ha F2 ¥ yMHOKHB M PAa3AEAUB YAe-
HBI A€BOU YaCTU YPABHEHUS HA X, IOAYUYUM

VI Ry x

= Aprt.
2x F? x F Pt

3aMeHUB B MOCAeAHeM ypaBHeHUU Vx/F Ha h ¥ pemmB ero OTHOCUTEABHO
T, IOAYYUM

_ 1 (rpe )
= 5+ Ron) (XIIL7)

AASL pacueToB C uUCHOAB30BaHMeM ypaBHeHuM (XIII.4) — (XIII.7) mpepBapHUTEABHO 3KCIEpU-
MEHTAABHO AOAKHBI OBITh HAHMAEHBI BEAWYHMHEBI I, R, u X. [Ipu 3KCIepUMeHTaAbHOM OIPEASACHHUH
9TUX BEAWYUH IIPOBOASTCS KaK MUHUMYM TPH OIBITQ, B KOTOPBIX IPU M3BeCTHHIX F u Ap durcu-
pytorcs o6beM (buAbTpaTa V U BBICOTA OCajpKa h, MOAy4aeMoOro 3a BpeMd T.

[MoacTaHoBKoM B ypaBHeHUe (XIII.4) HalA@HHBIX AASL KXKAOTO OIIBITA BEAWYMH IIOAYYUM TPU
ypaBHEHUs, IIPU COBMECTHOM PeIIeHUN KOTOPBIX BEIYUCASIOT UCKOMBIE ITapaMeTphl (DUALTPOBAHUS
I, R, x.

r Ro

B Tex caydaax, KOTAQ CONPOTHUBAEHHE OCAAKA 3HAUUTEABHO OOABIIE COIIPO-

TUBACHUA (PUABTPYIOIIEN IIEPErOPOAKU, UM MOJKHO IpeHeOpeub, T.e. IIPUHATH

R,= 0. Torpa mn3 ypaBHenus (XIILS) moayunm

|
| 28T,
\‘ x

V=F (XIIL8)
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[TockoAbKy B pexxume Ap = const CKOpoCTb (DUABTPOBAHUS C TeUeHHEM
BpeMeHHU YMEeHBIIaeTCs, NPeACTaBAIeTCI HeOOXOAUMEBIM OIIeHUTh, KaK U3MeH:-
€TCSl CpepHSd CKOPOCTh (DUABTPOBAHUSA C TeUdeHHEeM BpPeMeHM T U IIpU KaKoH
IIPOAOAKUTEABHOCTA (PUABTPOBAHUSA OyAeT HAuMOOABIIEN CPEAHAS CKOPOCTH 3a
eAMHUIy OOlllero BpeMeHY, BKAIOYAIOIIero KakK IHMKA (UABTPOBAHUS, TaK U
IIPOAOAKUTEABHOCTh BCIIOMOTATEABHBIX OIlepaliui.

AAd pellleHHs 5TOTO BOIIpoca HCIOAB3yeM ypaBHeHHe (XIIL.8), KoTopoe
IIpU IIOCTOSHHOM Ilepellape AABAEHUd, T.e. KOTAa U3MEHSEeTCS TOABKO T, MOYXHO
3aIIicaTh B BUAE

V = AT

O603HauuB uepe3 T, IPOAOAKUTEABHOCTH BCIIOMOTATEABHBIX Ollepaliui
(mpoMBIBKa 0OCaAKa, PacKphITHe (PUABTPA, BHIIPy3Ka Ocapka, cOopka (pUABTpa)
U IPUHUMAs, YTO T, He 3aBUCUT OT KOAMYECTBA Pas3rpy’KaeMoro OCAAKQ, IIOAY-
yaeM CPeAHIOI0 NIPOU3BOAUTEABHOCTE (PUABTPA

Vo v ke

T+Ty T+T,

Auddepennupysa GyHKINIO V,, 110 IepeMeHHON T U IIpUpPaBHUBAsA K HYAIO,
IIOAYYUM

T = T

T.e. IPOAOAKUTEABHOCTh (PUABTPOBAHUS AOAKHA PABHATHCS IIPOAOAKUTEABHO-
CTU BCIIOMOTATeABHBIX OIlepaluii.

B ypasrenuax (XIII.3) — (XIIL.8) OBIAO0 TPUHATO, YTO YAEABHOE COIIPOTHB-
A€HHe 0CapKa T — BEAMYMHA NOCTOSHHAY, YTO CIIPABEAAMBO AAS HEC)KMMAaeMBIX
OCAAKOB.

AASL COKEMaeMBIX OCAAKOB 3HaueHMe T IIPUHUMAIOT 10 ypaBHeHHo (XIIL1)
U IOACTaBASIIOT €TO B COOTBETCTBYIOIWE pacyeTHBle ypaBHeHMA. Tak, HaIpH-
Mep, Arg ypaBHeHus (XIIL.8) moayunm

| 2Apt | 20p' ™t
V=F|] = | .
\ roAp™x Voorox

Y4YuTHIBasl, 4TO T, U M OIPEAEASTIOTCSI U3 OIBITa, 3HAYEHWE T AAS COKUMae-
MBIX OCAAKOB IIeAeCO00pPa3HO OIPEAEASITh ITPU TEX Ke DKCIIEPUMEHTAaAbLHBIX yC-
AOBHUSIX, IPU KOTOPBIX OyAeT paboTaTh HPOEKTUPyeMBIM (UALTP, & TaKKe
TIOAB30BaThLCS OOAee MpoOCThHIMU ypaBHeHUaMu (XIII1.3) — (XIIL.8).

OEEUOHTAATEA TPE TINOTRTTTE NETDTNOE

OTOT pe’kKuM (PUABTPOBAHUSA IIOAYUYAETCs, KOTAQ CYCIIeH3HUs IIO-
AaeTcsl Ha (PUABTP IIOA A@BA€HUEM IIPU IIOMOINY IMOPIIHEBOTO UAM IAYHKEPHO-
ro Hacoca. ['Ipu IOCTOSTHHOM 4HCAe XOAOB Hacoca depe3 (PUALTP IIPOXOAUT IIO-
CTOSHHBIM 00BeM (UABTPATa; NPU 3TOM B CBI3M C OOpa30BaHMEM OCAAKA
pacTeT COIPOTHUBAEHUE U IIOBHIIIAETCA Iepelap AaBACHUS.

Tak Kak CKOpPOCTb (DUABTPOBAHUSA IIOCTOSHHE, TO OCHOBHOe AU depeHIn-

anbHOe ypaBHeHue (XIII.3)
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av _v
Fdt Fr
IIpUHUMAET BUA

|4 Ap

OTKyAd IIOAyYaeM OCHOBHO€ ypaBHEHUe (bI/IJ\LTpOBaHI/IH IIpn C = const
rxV? + R FV = ApFt. (XIIL.9)

W3 conocraBrenus ypaBHeHuu (XIIL9) m (XII.4) mpu pexume ¢ Ap =
= const cAeAyeT, YTO OHM TOKAECTBEHHBI U OTAMYAIOTCS TeM, YTO IIepBOe CAa-
raemoe B ypaBHeHmuH (XIII.9) B ABa pa3a OoAbllle COOTBETCTBYIOUEN BEAWUYUHEI B
ypaBHeHuu (XIIIL.4).

Tak >xe Kak u aAg pexkuma npu Ap = const, ypaBHenue (XIII.9) mosxeTt
OBITH pellleHO OTHOCUTEABHO oO0beMa (puabTpaTta V

2
Vo F| 18 (Rp) Ry
X 2rx 2rx

UAU OTHOCUTEABHO HEOOXOAUMOU IAOIIAAU HOBepxHOCTH F

Fe %

2
Apr [Ry) Ry
X 2rx 2rx

B wacTHOCTH, AAS CAydYast, KOTAA COINPOTUBAEHUEM (DUABTPYIOUIEH Iepero-
POAKH MOJKHO IpeHeOpeub, T.e. Ipu R, = 0, moAydaem

|
A
V=F 2, (XIIL10)

Vo
rae Ap — Iiepellap AdBA€HHS B KOHIIe (bI/IAI:TpOBaHI/IH napu KOHEYHOU TOAIIWHE
OCaAKa.

CpaBHenne ypaBHeHu# (XIII.10) u (XIII.8) mokasblBaeT, YTO NPU OAWHAKOBBIX YCAOBHUSIX M
KOHEYHOM AABAEHHUU INIPOU3BOAUTEABHOCTb (PUAbTpa npu Ap = const B 1,42 pasa Ooable ero
npousBopuTeAbHocT pu C = const.

PacueT IpopAOAKUTEABHOCTH (PUABTPOBaHUA Npu pexume C = const npo-

BOAMTCS, UCXOASL M3 IIPEAEABHO AOIIYCTHUMOTO Ilepellapd AABAEHUS AN (DUABTPA

ap

r=rap

A
I
Puc. XIII-2. 3aBUCUMOCTBH Ieperiaja AaBAEHHS

OT BpeMeHHU Ipu (PUABTPOBAHUM B peKUMe C

IIOCTOSTHHOM CKOPOCTBHIO T
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AQHHOM KOHCTpYKIuu. Aeas ypasHenue (XII1.9) na F >t 1 yMHOXasi U AeAsl Tep-
BBIY YAEH AeBOM YacTU YpaBHEHMd Ha T, IOAyYaeM:

v? 14
rx—X+Ry,—=Ap.

Fir T Fr

Tak kak V/Ftr = C, OKOHYAaTEeALHO UMeeM
Ap = R,C + rxCh, (XIIL.11)

T.e. AT CAyYasT HEC’KMMaeMOI'O OCaAKa IIeperap AaBAeHUS pacTeT II0 IIPSMOM
AVHUM, HQUUHAS OT IIePBOHAYAABHOTO IIepelapd AABAEHUS Ap, = R(bC . AAS CRU-

MaeMOro Ocapka I = L,Ap™, mepemnap AaBA€HUs OYAET OOABIIMM U ero Hu3MeHe-
HUe OyAeT NPOUCXOAUTH IO KPUBOM (CM. MYHKTHUPHYIO AUHMIO Ha puc. XIII-2).

TOT 1 UAEA TNAAEA TA OEEUOPA
ITpoMEBIBKa OCapKa MPOBOAMUTCS C LEABIO YAAAEHUS COAEpIKalle-
rocss B HeM (PUABTpATAa IIyTEM BBITECHEHUS €ro IPOMBIBHOM >XMAKOCTBIO. OHa
YAAUHSIET TOAHBIM HIUKA PabOThl (PUABTPA, IO3TOMY HEOOXOAUMO PacCCUYUTATh
IPOAOAKUTEABHOCTh IIPOMBIBKM AQHHOTO OCaAKa. [Ipu pacueTe IpHHHMAETCH,
YTO BBEICOTA CAOSI OCapKa He MeHSeTCs, COIPOTHUBAEHHEe e€rO OCTAeTCsI MOCTOSH-
HBIM, Pa@BHBIM COIIDOTUBAEHMIO B KOHIle (PUABTPOBAHUSA, M IIPOIECC NPOTeKaeT
C TIOCTOSSHHOU CKOPOCTBIO.
EcAu DpOMEIBKY HIPOBOAAT IIOCAe (pUABTpOBaHUA npu Ap = const, TO
KOHEeYHasl CKOPOCTh IIPOIlecca OIIpeAeAsieTCs ypaBHeHueM
Ap

Cagp = — (XIIL12)
p rh

Pe>xxuM ABMIKEeHMS KMAKOCTEM B OCapAKaxX NpU (QUABTPOBAHUU SIBAIETCS Aa-
MUHApHBIM, W Iepenaj AABA€HUd, 3aTpauMBaeMBIM Ha TpeHHe B KaIHUAAIpax
0CaAKa, TPOIOPIIMOHAAEH BSI3KOCTH JKUAKOCTU. [103TOMY CKOPOCTH IPOMBIBKH
OCaAAKA MPOMBIBHOMW XUAKOCTHIO C, OyAeT MPOTOPIMOHAABLHA OTHOIIEHUIO Bsi3-
KOCTe! (PUABTPaTa U4 U MPOMBIBHOU JKUAKOCTH WU, T.€.

C = Cygho/ My (XIIL13)
PcflCXO,A'I JKHUAKOCTH Vnp 3aBUCHUT OT IIOAHOTHEI IIPDOMBIBKU U YCTaHaB]\I/IBaeTCﬂ

13 OIIbITA. HpOAOA}KI/ITeAbHOCTb IIPOMBEIBKH COCTAaBUT

T = (XIIL14)

Ecam TOpOMBIBKY  IIPOBOAAT NOCAe (DUABTPOBaHUA Ipu pexkume C =
= const, ToO OOBLIYHO ¥ CKOPOCTH MPOMEBIBKU C,, TMOCTOSIHHA, TaK KaK MPOMBIB-
Hasl JKUAKOCTH IIOAQeTCsI TeM JKe HacocoM. B 3ToM caAydae IIPOAOAKUTEABHOCTH
IIPOMEBIBKHU oOllpepenseTcs 1o ypaBHeHuto (XIII.14), a mepemap paBaeHus Ap, 3a-
BUCSIIUY OT BSA3KOCTeN (DUABTPATa U IIPOMBIBHOM >KUAKOCTH, OIPEAEATeTCs U3
BBIPaKEHUSA

Apnp = APK.Q)MHP /MQJ
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ATTADAOODPA AER OEEUODTAATER

Ammapatel AAST  (PUABTPOBAHUWS, KOTOPHIE HA3LIBAIOT (DUABT-
paMu, IIOAPA3AEASTIOTCS Ha (PUABTPHL IIEPUOAMYECKOTO ¥ HENpPepBIBHOTO
AeMCTBUS.

Lluka paboTel nepuoguuecku gelcmBylowero puabmpa COCTOUT U3 OCHOB-
HOM omepaliiy — (PUABTPOBAHMSA U BCIIOMOTATEABLHBIX OIlepallyiii, CBSA3AHHBIX C
IIPOMBIBKOM, CYUIKOYW OCapKa, pa3bopKol (hUABTPE, BEITPY3KOM ocapka M Ap. B
CAydae paspereHUsl CYCIIEH3UM C IIpUMeHeHHeM BCIOMOTaTEABHOTO (PUABTPYIO-
IIIero BeIjecTBa B KaUueCTBe HAMBIBHOI'O CAOS UAM AODABOK B HCXOAHYIO CYyCIIEH-
3UI0 OCAAOK YAAASIIOT M3 alllapaTa B KOHIle Ka*KAOTO IJTUKAa BMeCTe CO BCIIOMO-
raTeAbHBIM (DUABTPYIOIIUM BelleCTBOM.

IMTocre ypaneHU ocapKa (PUABTPOBAABHYIO II€PETOPOAKY PereHepHupyIoT,
VAGATS M3 ee IIOp M C IOBEPXHOCTU YacCTUIBI TBepAOM pa3bl. Perenepariuio
OOBIYHO OCYIIECTBASIOT IPOAYBKOM BO3AYXOM, HMHEPTHBIM Ta3oM, IapoM HAW
ABYCTOPOHHEM NMPOMBIBKOU JKMAKOCTHIO.

B ¢puabmpax HenpeprlBHOro gelicmBus BCe Olepaliu (OCHOBHEBIE U BCIIO-
MoraTeAbHBIe) OCYILEeCTBASIIOTCS. HEIIPEPHIBHO B TeUeHHe CPAaBHUTEABHO AAUTEAD-
HOT'O OTpe3Ka BpeMeHH.

B 3aBucmMocTH OT ciocoba CO3AAHUSA Pa3HOCTHU AABAEHUN (PUABTPHI KAAC-
cuUOUPYIOTCd TaKKe Ha pabomarowjue Nog BaAKyyMOM U pabomarowjue nog
gaBaenueM. K ¢uapTpam, paboTalOINIUM IIOA AAGBAEHUEM, OTHOCAT €MKOCTHEIE,
paMHBIe, KaMepHBIe, AWUCTOBBIE, MNATPOHHBIE (QUABTP-IPECCH; (PUABTPHI,
paboTaloniye MMoA BaKyyMOM, Pa3AeAdiOT Ha OapabaHHBIE, AUCKOBBIE, AEHTOU-
Hble, KapyCeAbHEBIe, TapeAbUyaThle.

W3BecTHO OOABIIIOE UUCAO PA3AMYHBIX KOHCTPYKIMU (PUABTPOB, paccMart-
pUBaeMBIX B CHEIUAaABHOM AUTEpPAType. 3AECh IIPUBOAUTCS OIMCAHUE TOABKO
HEKOTOPBHIX OCHOBHBIX THIIOB, IIOAYYMBIINX IpUMeHeHHe B HedTerazomepepa-
OaTeIBaOLIEd U He(PTEXUMHUYECKOU IIPOMBIIIAEHHOCTH.

EMKocTHBIe (uAbTpBl. Hambonee IPOCTHIMU IO KOHCTPYKIIMHU SIBASIFOTCS
€MKOCTHBIe (DPUABTPHI, IPUMeHsIeMbIe NIPU IIePUOAUYECKOM IIpoliecce IIPOU3BOA-
CTBa M MaAbIX oOOBeMax oOpaOaTbiBaeMol cycneH3uu (puc. XIII-3). Taxwue
(PUABTPBI TPEACTABASIOT COOOM OTKPBITHIM HWAU 3aKPBITBINM ITUAMHAPUYECKUH
COCYA C AOKHBEIM AHOM, SBAFIOIIUMCS OCHOBAHMEM AASI (DUABTPOBAABHOU Iepe-
TOpOAKU. BepxHSS 9acThb COCYAA@ CAYKUT IPUEMHUKOM CYCII€H3WUM, HIDKHIST —
IpepHas3HaueHa AAS IIpueMa (UAbTpaTa. B 3aBUCHMMOCTH OT KOHCTPYKIUM
(UABTPA OCAAOK B BUAE Pa3’KMKeHHOM IaCThl BBHITPY’KAIOT BPYYHYIO MAU MeXa-
HU3UPOBAHHBIM CIIOCOOOM.

Pamusiit purpTp-npecc (puc. XIII-4, a) cobupailoT U3 HECKOABKUX AECST-
KOB MOIIEPEMEHHO UYEPEAYIOIINXCSA MAUT U pPaM KBAAPATHOU UAU KPYTAOU (hop-
MBI, MEXAY KOTOPBIMHU IIPOAOSKEHA (DUABTPOBAaAbHAA TKaHb (cardeTka). Pamel n
IAUTHL ONIMPAIOTCS Ha OAaAKM U CKHUMAIOTCS BUHTOBBIM (C PYYHBIM AHOO 3A€K-
TPUUECKUM IIPUBOAOM) WAV THAPABAMUECKUM IpuciocoOreHUeM. [TAUTEL PUABT-
pa uMeroT pudAeHYyI0 IOBEPXHOCTh. B paMax, mauTax u cardeTkax Ha Iepude-
PHU BEHIIOAHEHBI COBIIQAQIOIINE APYT C APYI'OM OTBepCTHd, OOpasymollue Ka-
HaABIL.

CycrneH3usl MOA AABAEHHEM II0 OAHOMY M3 KaHaAOB IIOCTyIaeT B IIOAOCTH
paM, TAe BBIAEASIETCS OCAAOK; (DUABTPAT, IPOUAST (DUABTPYIOUIYIO TKaHb, COOU-
paeTcss B MOAOCTAX PUMAEHUM U BLIBOAUTCSA depe3 OOIMMU KaHaA IPU 3aKpHhl-
TOoM OTBOAe (puc. XIII-4, 6) AnO60 MHAUBUAYAABHO U3 Ka>KAOM HAUTHI IIPU OT-
Kpkltom otBOpe (puc. XIII-4, d,), 94TO IO3BOASET AETKO IIPOBEPUTH KadyeCTBO
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Puc. XIII-3. KoHCTPYKIusI eMKOCTHOTO (hpuabTpa:
1 — Kopmyc; 2 — pama; 3 — cKpeOKHU; 4 — pasrpy30dyHBIN AIOK; 5 — cdepuueckoe AHHUIIE; 6 —
nepoOpUpPOBaHHAs IIEPErOPOAKE; 7 — ApPeHakHast ceTkKa; 8 — (QUABTpPOBaAbHAasg TKaHb, 9 —

NIPUBOA, MeXaHM3Ma BBITPY3KHU ocapKa. IToroku: I — cycnensus; II — ocapok; III — duasTpar

(pUABTPaTa OT KaXAOU NAUTHEL. MaKCUMaAbHasd TOAIIMHA OCapAKa COCTaBASET IIO-
AOBHMHY TOAIIVMHEI PaMBl; IIPU 3TOM OCAAOK C OOEMX CTOPOH paMBl COABETCS U
PaMbl IIOAHOCTBIO 3AIIOAHATCSI OCAAKOM.

[Mpy HeOOXOAMMOCTH OCAAOK IIPOMBIBAIOT HPSIMOTOUYHOU WAM MPOTUBOTOU-
HOM mopauel MPOMBIBHOMU JKUAKOCTH (puc. XIII-5). AAsT TPSMOTOUYHON TPOMBIB-
KN TpeOyeTcs YacTUYHOE 3allOAHeHNe PaMHOTO IPOCTPaHCTBa ocapkoM. [Ipo-
MBIBHYIO JKUAKOCTH IOAQIOT IIO KaHAAy AAS IOAQUU CYCIIEH3WH, @ OTBOAAT IIO
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Puc. XIII-4. KoHCTpYKIHsI paMHOro (puABTpP-IIpecca:

a — obmuii BUpA; 6 — C 3@aKPBITBIM OTBOAOM (PUABTPATA; , — C OTKPBITEHIM OTBOAOM (DUABTPAT;
1 — onopHas nauTa; 2 — pama; 3 — NAUTE; 4 — IIIpeHreAbHas 0anka; 5 — Ha)kKMMHasd IAUTY; 6 —
3aKUMHO€e T'MAPaBAMYeCcKOe yCTpoucTBO. [ToToku: I — cycnensus; II — duaprpart; III — >XUAKOCTb
TEAPOIIPUBOAA

KaHaAy A uabTpaTta (puc. XIII-5, a). Tlpu IpOTHBOTOYHOM IIPOMBIBKE IIPO-
MBIBHas JKMAKOCTB IIOCTyIIaeT B IIAUTHI Uepe3 OAHY II0 CIeIHMaAbHOMY KaHaAy,
IIPOXOAUT Yepe3 OCapAOK ABOMHOM TOAIIUHEI M Yepe3 BABOE MEHBIIYIO ITAOLIAAB,
YTO CAEAYeT YUMTHIBATh IIPU pacyeTax, U OTBOAUTCS M3 NAUT Yepe3 OAHY TaKKe
o crnenuarbHOMY KaHaay (puc. XIII-5, 6).

AASL cHATHUA OcapKa (PUABTP-IIpecC PaCcKpPHIBAIOT, OTIYCTHUB MeXaHU3M 3a-
KMMa IIAUT, 3aTeM IAUTHI U paMbl [IOOYEPEAHO PAa3ABUTAIOT, OCAAOK BBITPYKa-
I0T, careTKu Npu HeOOXOAMMOCTH 3aMEHSIOT, U (PUABTP-IIPECC TOTOB K CAe-
AVIOIIEMY IUKAY (DUABTPOBAHMUS.

PaMmHBIe (PUABTP-TIPECCH Pa3AMYAIOTCS pa3MepoM M YMCAOM paM, MAOolIa-
ABIO (PUABTPYIOIIEN ITOBEPXHOCTH, OOBEMOM PaMHOI'O IIPOCTPAHCTBA. AASI CTaH-
AAPTHBIX (PUABTP-IIPECCOB pPa3Mephl paM B CBETY COCTaBAGIOT OT 315x315 a0
1000x1000 MM, yncao paMm KorebOaetcda oT 10 Ao 68, UX TOAIIIMHA COCTaABASIET 25
uAm 45 MM, IAOIIAAL (DUABTPYIOIIEN IIOBEPXHOCTU M3MeHseTca oT 2 Ao 140 M2,

Kamepnsbiii ¢puabTp-ipecc (puc. XIII-6) coctouT u3 Habopa BepTHUKAABHO
PacIOAOKEHHBIX HAUT [, CBOOOAHO ONMPAIONIUXCSI Ha TOPU3OHTAAbHBIE OaAKH,
3aKpelnAeHHble B HEIIOABMJKHOM YIIOPHOM IAUTE U B CTOMKe (Ha cXeMe He IIOKa-
3aHbl). Habop (UABTPYIOMIUX IAWUT CKUMAETCd MeXaHW3MOM 3a’kKuMa MeXAY
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Puc. XIII-5. Cxema pa6oThl paMHOro (hbUABTpP-IIpecca:

4 — mpu (QUABTPOBAHUM U IPSIMOTOYHON INIPOMBIBKE; & — IMPHU NPOTUBOTOYHON NPOMEBIBKe: 1 — omopHas mauta; 2 — pama; 3 — maurta; 4 —
(purbTpOBanbHAS TKaHB (CandeTKn); 5 — Ha)kuMHas IAUTa; 6 — ocapok. ITotokm: | — cycnensus; |l — duasrpar; Il — nmpoMBIBHAs >KHUAKOCT;
IV — npoMbIBHOW (DUABTpAT
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Puc. XIII-6. Cxema KaMepHOro (hMABTp-IIpecca:

1 — mamTa; 2 — duabTpylomas KaMepa; 3 — (UALTPOBaAbHas TKaHb (caadeTku); 4 — oTBepcTHe
AAS TIOAQUU CYCIIEH3UU; 5 — YIAOTHUTeAbHad BTyAKa. [Totoku: | — cycnensug; |l — duasrpar
KOHII€eBBIMU IIAMTAMHU — yHOpHOﬁ U Ha>KUMHOM. CDI/IApryI-OH_IaH IINUTA MOXKeT

UMeTh KPYTAYIO UAU NPSIMOYTOABHYIO (POPMY, IIO3TOMY U pUAEHNe APEeHa’KHBIX
IIOBEPXHOCTEM NAUTHI MMeeT KOHIJeHTpUYeCKUe WAU IPIMOYTOAbHBIE HACEeUYKU
KAHaBOK AAG OTBOAA (PUABTpATa. YTAyOAeHHe APeHa’KHOM NMOBEPXHOCTU IIAMTEHI
Ipu 3a’kKuMe (PUABTP-IIpecca 00pa3yeT C Ka)KAOU IIOCAEAYIOIIEN IAUTOU (PUABT-
pytouryio Kamepy 2. IIoBepXHOCTb ApeHa’ka M IIPUBAAKM IIAUTHEL ITOKPBLIBAETCS
(PUABTPOBaAABHOM TKaHbIO 3. TKaHb CTAllMOHAPHO KPENUTCS Ha IIAUTE B OTBEp-
CTHU NMOAQUM CYCHEeH3UM 4 YyIAOTHUTEABHBIMM BTYAKaAMU 5.

B mpomnecce (uAbTpoBaHMS CYCIIeH3Ud 3allOAHSET BCe KaMepHOe IIpo-
CTPAHCTBO, TBepAad (asa 3aAep’KUBAeTCd TKaHbIO, (PUABTPAT OTBOAUTCA U3
(PUABTPA Yepe3 KaHaAbl B IIAUTE U KOAAEKTOPBI OTBOAA (PUABTPATa, 0Opa3OBaH-
Hble YITAOBBIMU OTBepPCTHUSIMU NAUT. CyCIeH3Us IOCTyIlaeT B IIAUTY, BHYTPh pac-
TYIIEro CAOSI OCaAKa, IIOKa OCAAOK IIOAHOCTBIO He 3allOAHUT BeCh O0O0OBeM Ka-
MEpPHOI0 IIPOCTPAHCTBA IAUTHL [TpOMBIBKA OCapaKa OCYIIECTBASIETCS aHAAOTHUYHO
MMPOTUBOTOYHOM ITPOMBIBKE OCajpKa paMHOTO (QUABTp-Tipecca (cM. puc. XIII-
5, -4 ). TIpoMbIBHAST KUAKOCTh TIOAQETCSI B TIAUTHI TIOA TKaHb yepe3 OAHY IO CIie-
IIMAABHBEIM KaHahaM, IIPOXOAUT 4Yepe3 ABOMHYIO TOAIIMHY OCAAKa, CHOBA uepes
TKAHb CAEAYIOIIeH MAUTHI M AdAee IIOCTYIaeT B KOAEKTOP AAS OTBOAQ IPOMEIB-
HOro (bHUABTPATA.

PazMmep (pUABTPYIOUIUX NAUT, NPUMEHSEMBIX B IIPOMBIIIAEHHOCTH KaMep-
HBIX (PUABTP-TIPpeccoB, uaMmeHseTcsa oT 720x720 Ao 1200x1200 MM, TAOIAAL ITO-
BEPXHOCTU (DUALTPOBAHMA OT 16 A0 140 M?, KOAMYECTBO (PUABTPYIONIUX IAUT OT

24 po 67, rAyOmHA KaMmep cocTaBaseT 40 MM.

Hapsiny ¢ mOAOOHBIMM KOHCTPYKLIMSIMM KaMepHBIX (PUABTP-IIPECCOB HAXOAAT IIPHUMEHEeHUe
0Ooaee coBepIlleHHBIe KOHCTPYKIIMM aBTOMaTU3UPOBAHHBIX KaMepHBIX (UABTP-TipeccoB KMIT (K —
(bI/IALTp-HpeCC KaMeprIﬁ C TOPU3OHTAABHBIMU IIAUTAMMU, M — ¢ MexXaHUYeCKUM OT>XXUMOM; IT —
CBhEM OCapKa C IMOMOIIBIO CXOASIIETO MOAOTHA), Y KOTOPHIX BCe Ollepaliud aBTOMAaTHU3UPOBAHHIL.

PaMmHBIe M KaMepHBIe (PUABTP-IIPECCHl IEPUOAUYECKOTIO AEWCTBUA HUMEIOT
CaMBIi OOABIION CPOK 3KCIAyaTallUM II0 CPAaBHEHUIO C APYTUM (DUABTPOBAAb-
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HBIM oOopyapoBaHueM. OHU OTAMYAIOTCS IPOCTOTONM U HAAEKHOCTBIO KOHCTPYK-
MY, KOMIAKTHOCTBIO, OOABIION IOBEPXHOCTHIO (DUABTPOBAHUS, IIPUXOAAIIENCS
Ha €AMHUIy 3aHUMAEMOM IAOIIAAH, IO3BOASIOT 3(M(PEKTUBHO PA3AEAITH TPYA-
HO(DUABTPYIOIIMECS CyCIEH3UU, BeCTU (PUABTPOBAHME B AMAIA30HE TEMIIEPATyp,
He AOCTYIIHOM AASL (DUABTPOB APYIHX KOHCTpyKumi (a0 130° C).

HepocTaTok TakuxX (OUABTPOB COCTOUT B MCIOAB30BAHWM PYYHOIO TPYAQ
IIPU pasrpys3ke, a TakKKe OTHOCUTEABHO HEBBICOKOM AOIYCTHMOM AABAEHUU IIPU
paboTe, 4TO OOYCAOBAEHO ONACHOCTBIO HApYIIEHUS NAOTHOCTH YIAOTHEHHUS B
IIOBEPXHOCTH COIPUKOCHOBEHUS paM U IAUT C (PUABTPOBAABHOM TKaHBIO.

Vi

Puc. XIII-7. Cxema (hMABTPYIOLIETO AUCTA:

1 — paMKa; 2 — ApeHa’kHas CeTKa; 3 — MeAKasl CeTKQ;
4 — dunrbTpoBarbHas TKaHb. [loTokm: | — cycmeHswus;
Il — dwuawrpat; Il — ocapok
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AuncroBbsle QUABTPBI. B AMCTOBBEIX (DUABTPAX CYCIEH3US IIOA AABAEHHEM
IIOCTyHaeT B TOPU30HTAABHBIN AN BEPTUKAABHEBIN KOPIYC (PUABTPA, B KOTOPOM
HaxopdaTca 20—40 KPYTABIX WAM NPAMOYTOABHBEIX AWCTOB, SBASIOUIMXCS CaMoO-
CTOSITEABHBIMU (DUABTPOBAABHBIMU 3AeMeHTaMu. Kakabiil Auct (puc. XIII-7) co-
CTOUT M3 paMKU 1 C OTBOAHBIM IIAaTPyOKOM U APEHAa>KHOM CeTKU 2, MOBepX KO-
TOpPOM Cc 00eux CTOPOH HoMellleHa OoAee MeAKas (PUABTPOBAAbHAsA MeTaAAUde-
cKasg ceTka 3 (A PUABTPOBAHUS Yepe3 HAaMBIBHON CAOM) U (UAU) (PUABTPOBAAB-
Had TKaHb 4 (AAsT PUABTPOBaHUSA 6e3 HaMBIBHOTO CAOsi). DWABTPOBaHUE HAET
CHapy>KU BHYTPb, IAQCTUHBI O00OpacTalOT OCAAKOM, a (PUABTPAT MeXAY CeTKaMu
IIPOXOAUT K BBEIXOAHBIM NATPyOKaM M MOCTyIlaeT U3 BCeX IAACTHUH B OOIIUHU
KOAAEKTOP.

B 3aBUCHUMOCTH OT pacCHOAOKEHUSI KOPIlyca pa3AndaioT (PUABTPHI TOPHU30H-
TaAbHBIE U BepPTHUKAAbHEIE; IO CIIOCOOY BHIIPY3KM OCapka — (QUABTPHL C "'MOK-
poit" mam "cyxou" BHITPY3KOM ocapka. [Ipm "MoKpou" BHEITpy3Ke OcCapKa ero
YAQAGIOT C (PUABTPOBAABHEIX AWCTOB CMBIBAHHEM >KHUAKOCTBIO C IIOMOIIBIO Bpa-
IIAIOLIENCS UAU HEITOABMIKHOM TPYOBI C HAaCaAKaMM, PAaCHOAOKEHHOU TOPHU30H-
TaAbHO BBEPXY Hap AMCTaMU WAU B cepeprHe Kopuyca. I[Ipu "cyxo#" BBIrpy3ke
0CaAAOK C (PUABTPOBAABHBIX AUCTOB YAQASIOT BuOpalue.

Ha puc XIII-8 mpeacTaBAaeHAa KOHCTPYKIIUSL AUCTOBOIO (PUABTPAE, IpPeAHa-
3HAUEHHOTO AAG Pa3peAeHHd CYCIeH3UM IMOAU3(MHUPOB U APYTHUX CYCIeH3UM IIO-
BBIIIIEHHOW BSI3KOCTU C IPUMEHEHWEM HAMBIBHOTO CAOSI U 'CYXHM' CHEMOM
ocapka. Kopmyc ¢uabrpa 1 BepTHKAABHBIM IHMAMHAPUYECKHM C KOHUYECKUM
AHUIIIEM M NapoBO¥ pyOamko¥d 2. B Kopmyce Ha pPe3UHOBHIX aMOPTH3aTOpPax
yCTaHOBA€HA TpaBepca /, Ha KOTOPOM 3aKpelAeH (PUABTPOBAABHBLIN MAKeT, CO-
CTOAIINY N3 KOAAeKTOpa 6 1 Habopa (puUALTpOBaABHBIX AUCTOB 3. Ha TpaBepce
AT cOpoca OCapKa YCTAHOBAEHO BUOpAIMOHHOE YCTPOMCTBO 8 B TepMEeTWYHOM
KOXXyXe. AAS BBITPY3KU OCapKa B HMJKHEN 4acTU KOpIlyca MMeeTcs IIOBOPOTHAs
3aCAOHKA 4 C THEBMOIPUBOAOM 5.

BapaGaunblii BaKyyM-(UABTP. OTH alNapaTbl IIKPOKO IIPUMEHSAIOTCA Ha
YCTaHOBKaX AenapadMHU3AIUN MaceA.

QuabTpylomas nmoBepxHocTh (puc. XIII-9) pasmenieHa Ha TOPH30HTAABHOM
OapabaHe 3, KOTOPLI MEAAEHHO BpalllaeTcs Ha ABYX Iandax ot npuBopa 1. Ha
OOKOBOM MOBEPXHOCTH OapabaHa KPENMUTCS METaAAMdecKas CeTKa U (PUABTPO-
BaAbHAasd TKaHb 4, 0OMOTaHHAs MPOBOAOKOW B HANpPaABAEHWU MO coupasm. W3-
HYTPHU IO OOpas3ylomuM (PUALTPYIOIIas MOBEPXHOCTL pasjpeAreHa IIPOAOABHBIMU
IIeperopoAKaMu Ha OTAeAbHBIe ceKiuu. Umcao cerkumii 12+32. Kaxkpas u3 cek-
IuY¥ coepAMHeHa OTBOAHBIMU TPYOKaMU 5 C BpAIAIOIIUMCI AUCKOM 7, YKpeIllAeH-
HBEIM Ha Iande. YHUcAO OTBepCTUM B AMCKe PaBHO YHCAY ceKnul Oapabana. K
AUCKY IIpM>KaTa IPY’>KMHAMM HENOABUJKHAsI pacIlpeAeAUTeAbHad TOAOBKA CO
CMeHHBIM AMCKOM 8. PacmpepeanTenbHast TOAOBKA pasjpereHa Ha TPU KaMepHl,
COOTBETCTBYIOIIHME OCHOBHBIM CTapUsIM IIporecca: (UABTpAUY, IIPOMEIBKE,
npoayBKe. Kaskpasi KaMepa HMeeT ILITyllep W 4Yepe3 KOABIIEBYIO IIpope3b B
CMEHHOM AMCKe 8 pacIpepeAUTeAbHOM TOAOBKU COOOIIAETCsI C COOTBETCTBYIO-
MM y4aCcTKOM (PUABTpYIOIIel moBepxHocTu. HiokHAg yacTh OapabaHa IIOTPY-
KeHa B CYCIIEH3MIO, KOTOpasd MOAAETCSA B KOPBITO. YTOA, COOTBETCTBYIOIIUN IIO-
IPY’KEHHOM B CYCIEH3UIO (DUABTPYIOIIEN IIOBEPXHOCTH, cocTaBasgeT 120+150°.
Hap, 6apabaHOM yCTaHOBAEH KOAAEKTOD 6 AAS MOAQUM IIPOMBIBHOM JKUAKOCTH.
COOKy pasMellleH HOXK AASL CPe3aHMsI OCapKa M IIHEK AAG YAAAEHHS OcajpKa U3
durvTpa. bapabaHHbBle BaKyyM-(ODUABTPBEI M3TOTOBASIOT B A€BOM M IIPaBOM HC-
moAHeHUHU. [1py AeBOM HCHOAHEHUM LIHEeK PAacIllOAOKeH C AeBOU CTOPOHHL U Oa-
pabaH BpalllaeTcsd IIPOTUB YaCOBOM CTPEAKH, €CAM CMOTPETh Ha (PUABTP CO CTO-
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Puc. XIII-8. KOHCTPYKIUSI AMCTOBOTO (hbuAbTpa:

1 — kopmyc; 2 — mapoBas py6aiika; 3 — (DUABTPOBAABHBIN AUCT; 4 — IOBOPOTHAasA 3aCAOHKA; 5 —
IIHEeBMOIIPUBOA; 6 — KOAAEKTOp; 7 — TpaBepca; 8 — BuUOpaIMOHHOE YCTPOMCTBO; 9 — AMHUA
Iopau¥ a3oTa B Kopuyc duavrpa. [Toroku: | — cycnmensus; Il — ocapok; Il — xomaencar; IV —
BOASIHOM map; V. — uAbTpaT

POHBI NIPUBOAQ; NPU IIPAaBOM HCIOAHEHMH — C IIPaBOM CTOPOHBI U OapabaH
BpalllaeTcs MO YaCOBOM CTPEAKE.

BapabanHBIN BaKyyM-(QPUABTP PabOTaeT CAEAYIOIINM 00pa3oM: Ka’kKAad Cek-
nug OapabaHa IpHM ero BpallleHWM HorpyykaeTcsa B cycneHsuto (puc. XIII-10).
IMpu 5TOM Yepe3 OTBOAHYIO TPYOKY, OTBepCTUs B AuCKe Iandsr (puc. XII-11, )
M OKHO 2 B AWCKE PAaCIpeAeAUTeAbHOM roaroBku (puc. XIII-11,a) ceknus coob6-
1jaeTcss C UICTOYHUKOM BaKyyMa.

QOuUABTPOBaHME IPOUCXOAUT II0A BAUSHHEM Pa3HOCTH AABAEHUM B KOpITyce
(pUABTPa U BO BHYTPEeHHeU dyacTu cekKuuii. Ha nponecc puabTpoBaHMA 3aTpadyu-
BaeTcd BpeMd, B Te4eHHe KOTOPOI'O AQHHAS CEKIUSA NOTPYy’KeHa B CYCIEH3HIO, a
COeAVHEHHOe C Hel OTBepCTHe B AMCKe Iamndbl CKOAB3UT BAOAL OKHA 2 AVCKAa
pacrpeAeAuTeAbHOM TOAOBKU. [Ipm MOBOpOTe ceKIUM BMecTe C OapabaHOM
IIPOTUB YacCOBOW CTPEAKH Ha ee IIOBEPXHOCTH o0pasyeTcs cAolM ocapka. DUABT-
paT 4epe3 OTBOAHYIO TPYOKY U PaCIPEAEAUTEABHYIO TOAOBKY OTBOAUTCS B COOp-
HUK (puabTpaTa. Korpa ceknus BBIXOAUT U3 CAOS CYCIIEH3WH, OHA eIlle COeAU-
HEeHa C OKHOM 2 M BaKyyM IOA (PUABTPOBAABHOM Meperopopkoi coxphusiercs, a
OCAAOK CYUIUTCS IIOTOKOM ra3a, KOTOPBIM IIPOCACHIBAETCS M3 KOpIlyca (DUABTPA
yepe3 ocapoK. IIpu panbHeMIeM BpallleHUU OapabaHa CeKIUS COeAUHSETCS C
Goree KOpoTKUM OKHOM 4 (pumc. XIII-11,4-). Tlpu 3TOM CeKIus OKas3bIBaeTCs
IIOA BAKyyMOM, KOTODBHIU IIOAAEP’KUBAETCS B COOPHHKEe AAS IPOMBIBHOU JKUA-
KocTu. Pa3OpeI3ruBaemMas U3 KOAAEKTOPA NPOMBIBHAA >KUAKOCTH IIPOXOAUT Ye-
pe3 0CaAO0K, BBEITECHSAS HAXOAALIUNCA TaM (PUABTPAT, 3aTeM OCaAOK BHOBB IIPO-
CYLINBAETCS IIPOXOAAIIUM Yepe3 Hero IIOTOKOM Tra3a, IIPU 3TOM CEeKIUsS COEAU-
HSeTCS C OTBepCTHeM 3, CAYXKAlllUM AAS IOABOAA ra3a OTAYBKU IIOA H30OBITOY-
HBIM AaBAeHHeM. OCapOK OTAEASeTCS OT IOBEPXHOCTHM OapabaHa W CHUMAaeTCS
HOXOM. ITocae Bcex 3THX omepanuiy, IPOUAS MEPTBYIO 30HY, AQHHAT CeKIUI
BHOBB IIepeMellaeTcsl B 30Hy (QUABTPAIIUU.

Takum o6pasoM, B KaXABII MOMEHT BPEMEHH OKOAO TPEeTH BCeX CEKIUH
OapabaHa COOTBETCTBEHHO yrAy o (cMm. puc. XIII-10 u 11) duapTpyroT, Ha He-
CKOABKUX CEeKIJUSX OCAAOK IIOACYIIMBAeTcCs (YyroAa ), IpoOMBIBaeTcs (yroa Y),
BHOBb IIOACYIIMBAETCS (YTOA d), @ B OAHOM-ABYX CEKIIUSIX HaXOAUTCS B COCTOS-
HUM OTAYBKHU (YTOA €) U B MePTBOU 30He (YTOA V). B KaKAOM OTAEABHOM CeKIINU
(PUABTPOBaHUE NIPOTEKAeT IEPUOANYECKH, B IIeAOM >Ke (PUABTP AdeT (PUABTpAT
HeIIPEPBIBHO.

B Tex cayuasix, Koraa (PUABTPAT ¥ NPOMBIBHAS >KUAKOCTH OTAWYAIOTCS BEHI-
COKOM AeTy4eCTbIO U IIPU CMeUIeHUU C BO3AYXOM MOTYT OOpa3OBEIBATH B3PHIB-
4aTyl0 CMecCh, Bpamjaromuiicsa 0apadaH yCTaHaBAUBAIOT B repMeTUYHOM KOPITyCe,
3aIIOAHEHHOM HWHEPTHBIM Ta30M IIOA HeOOABIIMM H30BITOYHBIM AABAECHHUEM; Ta3
IUPKYAUPYET B 3aMKHYTOM CHUCTEME, UYTO MO3BOASET YAABAUBATH AETYUYIO JKUA-
KOCTBb (PaCTBOPUTEAB) Y COKPATUTL €e MOTEPH.

Ha pwuc. XIII-12 npeacTaBreHa NPUHIOUNMAABHASA CXeMa YCTAaHOBKH Oapa-
0aHHOTO BaKyyM-(PUABTPA, MCIOAB3yEeMOTO NpU AelapadUHU3AIUN MaCASHOTO
ceIpbsA. OUALTP paboTaeT IPU MUHYCOBBIX TeMIlepaTypax, IpU KOTOPHIX Iapa-
(bUH HAXOAUTCS B KPUCTAAAMYECKOM COCTOSTHUU U IIO3TOMY MOJKET OBITh 3aAep-
KaH (PUABTPYIOIIEN IePEerOPOAKOM.
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Puc. XIII-10. Cxema paboTsl 0apabaHHOTO BaKyyM-(huAbTpa:

1 — GapabaH; 2 — IPOAOABHEBIE IIEPETOPOAKY; 3 — (PUABTPOBaAbHAs TKaHb, 4 — KOAAEKTOPA AAST
IIOAQUU IPOMBIBHOM JKUAKOCTH; 5 — oTBoAHBIe TpyOKu. ITorokm: | — cycmensus; Il — ocapok;
Il — ra3 otayBky; IV — mpombiBHOM uabTpatr; V — (GHUABTpAT

YTOOB! YMEHBIIUTh BA3KOCTb CYCIIEH3UU U IOBBICUTH CEAEKTUBHOCTH KPHU-
CTaAAW3alMU NapaUHOB U pa3Mepbl KPUCTAAAOB, CHIPbe Pa30aBASIOT CIEelu-
AABHOM CMeCBIO pacTBopuTereil. Ilpu 3TOM Hap CycleH3Wel HaXOAATCS Maphl
5TUX PACTBOPUTEAEN, ITO3TOMY (PUABTPOBAHUE BEAYT B arMocdepe HHEPTHOTO
rasza, 4ToObl M30e’KaTb OOpa30BaHUSA B3PHIBOOIACHBIX CMECEU C BO3AYXOM; B
IeAsIX YMeHBIIIeHUsI erO0 pacXopa WHEPTHBIM ra3 BO3BpalllaeTcsl Ha PeLUpPKYAs-
nuio. [IpoMBIBKY OCapKa (rada) BeAyT CMeChbIO TeX Ke PAacTBOPUTEAEH.

B BakyyMm-c6opHUKax 4 u 6 puAbTpaT (PAaCTBOP MacAad) U MPOMBIBHAS JKUA-
KOCTBb OTAEASIIOTCS OT MHEPTHOM IIapora3oBOM CMeCH, a IIOCAEAHSd, IIPOVAL de-
pe3 KanneoTOOWHUKM 5, BCACHIBAETCS BaKyyM-KOMIIPECCOPOM 8 M IIOAAETCS IIOA
KPBIIIKY KOpITyca (PUABTPa, a TaK)Ke uyepe3 paclpeAeAUTEeAbHYIO TOAOBKY B CeK-
LU0 OTAYBKM OCaAKa.

l'eHepaTOp MHEPTHOTO ra3a / CAY’KUT AASL 3alIOAHEHUS Tra30M CHCTEMBI U
MM IOIIOAHEHUS NOTePh ra3a. YPOBEHb CyCIEH3UM B KOPBITE (DUABTPA IOAAEP-
KMBAETCS TMOCTOSHHBIM IIPU ITIOMOIIU PETYyASTOpa 2, BO3AEUCTBYIOIIETO Ha KAa-
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Puc. XIII-11. Cxema pacnpeAeANTEeAbHON rOAOBKU O0apa0aHHOro BaKyyM-(HABTpPa:
¥ — Bpamamouics AUCK Tandbl; - — AWCK PACIPEAEAUTEABHOUW TOAOBKH; 1 — OTBEpPCTHUS AAST
NIPUCOEAVHEHUSI OTBOAHBIX TPYOOK; 2 — OKHO AAS OTBOAA (DHABTPATa; 3 — OTBEPCTHE AAST IIOABOAA

Tra3a OTAYBKH,; 4 — OKHO AN OTBOAQ ITPOMBIBHOT'O (IJI/IAI:-TpaTa

11

S
"

Puc. XIII-12. Cxema yCTaHOB-
KA TrepMeTu3upoBaHHOro Oa-
pabGaHHOTrO BaKyyM-(pHUABTpa:
1 — ¢uaeTp; 2 — peryastop
YPOBHS; 3 — pEryAupyeMBId

KnramaH; 4 — BakyyM-cOop-
HUK; 5 — KaIAeOTOOMHUK;
6 — BakyyM-cOOpPHUK IIpO-

MBIBHOTO (pUABTpATa; / — Te-
HepaTop MHEPTHOrO rasa; 8 —
BaKyyM-KoMIpeccop; 9 —
mHeK; 10 — XOAOAUALHUK;
11 —ruapaBAMYECKUN 3aTBOP.
IMoTtoku: | — cycneHsud;
Il — dunprpar; 11l — npo-
MBIBHOM  duabTpar; IV —
0CaAOK (rad); V. — WHEepPTHBIN
ra3; VI — DOpOMBIBHAs >KUA-
KOCTb

HaH 3 HAa AMHUU BBOAA CYyCIIeH3UH B q)I/IAI)Tp. FI/IApaBJ\I/I‘{eCKI/IfI MAaCASIHEIN 3a-
TBOP 11 CAYRHUT AASI TIPEAOXPaHEHMs YCTAaHOBKM OT YPE3MEpHOIo pocTa Iiepe-
I1apAa AaBAEHUS ITIOCAE€ BaKyyM-KOMIIpeccopa, Ha KOTOpoe He pacCYuTaH KOPIIyC

(dpuabTpPA.

[MTopo6HEBIe GapabaHHBEIE BaKyyM-(OUALTPEI IPUMEHSIIOTCS TakKKe Ipu o6e3s-

MAaCAMBAHUA HapaCbI/IHOB " Iepe3rHOB.



COATA bANXAOA OEEUODTA

CxemMa ¥ IOCAEAOBATEALHOCTH pacueTa (PUABTPA B 3HAUYUTEAD-

HOM CTeleHW 3aBUCAT OT €ero TUIa ¥ KOHCTPYKIWH, a Takke OT pPeKuMa
(purbTpOBaHMg. PacCMOTPUM TOCAEAOBATEABHOCTL pacueTra IPUMEHUTEABHO K
OINMCAHHBIM BBIIlIe KOHCTPYKIIUAM (PUABTPOB IIEPUOANYECKOTO U HeIPEepPHIBHOTO
AEUCTBUS.

AAST AQHHOM CyCIIeH3UN NIPU U3BECTHOM OOBEMHOM COAep’KaHUU Ocapka |
IO OIBITHBEIM HAM NPOU3BOACTBEHHBIM AQHHBIM NPUHUMAIOT 3HAUEHMS COIIPO-
TUBACHUM Ry, 1 I,

DUuABTPHI IEPUOANYECKOTO AeHicTBHS. Kak OBIAO IIOKa3aHO BEHIIIE, UX
9KCIIAYATAIHsI BO3MOJKHA IIPU ABYX PEXKMMax.

A. Pexum Ap = const.

I'lpu 3TOM pexume:

1) 3aAQIOTCST TOAIIMHOM Ocaaka h;

2) onpepeastoT 1o ypaBHeHMIO (XIIL7) IPOAOAKUTEABHOCTE (DUABTPOBA-
HUSL Ty,

3) HaxoAAT 00BeM (pUABTpaTa V,, IMOAYYEHHOTO 3a OAHY omepanuio ¢ 1 m?
MIOBEPXHOCTH (PUABTPA MpU 0O6BeMe ocapka 1 - h:
VLY

X

4) pacCUYMTHIBAIOT KOHEYHYIO CKOPOCTH B KOHIIe (DUABTPOBAHUA IIO0 ypaBHe-
Huo (XIIL12) ¥ MOCTOSHHYIO CKOPOCTh IPOMEIBKH €, 110 ypaBHeHwuio (XIII.13);

5) IIpU M3BECTHOM K3 OIBITA PACXOAE MPOMBIBHOM JKMAKOCTH V,, OIIpepe-
ASIOT TIPOAOAKUTEABHOCTH TPOMBIBKU

6) oIleHUB BpeMs:, 3aTpadMBaeMoe Ha pPasrpy3Ky B COOpPKY (PUABTPA, T, OII-
PEAEASTIOT TIOAHYIO ITPOAOAJKUTEABHOCTb OAHOM OIlepaliui

217 =T t T ToTo

7) HaXOAAT YMCAO OIlepallui B CyTKHU

24 - 3600
Z=—-—;
DR
8) PaCCYMTHIBAIOT MPOU3BOAUTEABHOCTL 1 M? (DMABTPa B CYTKH
Vi =VzZ.

[Tocae 3TOTO O 3aAQHHOM IIPOU3BOAUTEABHOCTU PACCUYUTHIBAEMOU (PUABT-
POBAABHOM YyCTAHOBKH V., HaXOAAT TpeGyeMylo OOIIylO IOBEPXHOCTh (PUABLTPO-
Bauus F =V /V/ 1 IOAGHPAIOT IO KaTaAOraM pasMep U YUCAO (PUABTPOB.

B. Pexxum € = const.

[Tpu aToM pexuMe pacueT (PUALTPOBAHUS CAEAyEeT BECTH, OPUEHTHUPYSCH
Ha (PUABTD OIPEAEAEHHOTO THUIIA M pasMepa, MMEIOIUM M3BEeCTHYIO IIAOIIAAb
moBepxXHOCTH F, M Ha MOPIIHEBOW WAUM TAYHJKEPHBIM HACOC C ONPEAEAeHHOM
nopauert V,, M°/4; 3apaI0TCSA TaKKe MPEeAeAbHBIM IepernapoM AABAeHUS Ap, co-
OTBETCTBYIOIMM KOHCTPYKIHMU (PUABTpPa M HacCOCA.

3aTeM BBIIOAHSIOT CAEAYIOIHE pacdeTHLIE Ollepaliuu:

1) HaXOAAT CKOPOCTh (PUABTPOBAHUSA
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— VH
3600-F '

2) OUPEACASIOT MPOAOAKUTEABHOCTH (DUABTPOBAHUS T4 110 YPAaBHEHUIO
(XII.11);
3) pacCUmMTHEIBAIOT TOAIIMHY OCapKa

h = Cxty,

4) HaxXOAAT, KaK U AAG pekuMma Ap = const, CAepyrolue apaMeTphl:
IIPOAONKUTEABHOCTE IIPOMBIBKH

V

— _1p

T T
" FC

IIPOAOAKUTEABHOCTD IIOAHOU Ollepanuu
N T =Ty T, + T

YCAO OIlepaluil B CYTKHU

24 - 3600
zZ=——;

>t

5) pacCYUTHIBAIOT IPOU3BOAUTEABHOCTE (PUABTPA 3a OAHY OIlepaluio, 3Has
IIPOU3BOAUTEABHOCTE HACOCQ,

T
d .
Vl = VII '
3600

6) OIIPEAEASTIOT CYTOUHYIO ITPOM3BOAUTEABHOCTh AQHHOTO (QUABTPa MO 00'b-
eMy CyCHeH3UHn

Ve, =Vz.

@uAbBTPHI HENPEPHIBHOTO AeHCTBUS. [Ipu pacueTe HeNpepLIBHO AECHCTBYIO-
IIUX BaKyyM-(PUABTPOB YUUTBIBAIOT, UTO AASL AIOOOTO 3A€MeHTa IMOBEPXHOCTH
anmnapara AAUTEABHOCTh (DUABTPOBAHUS PaBHA NPOAOAKUTEABHOCTU IIPOXOJKAE-
HHUS 3TUM 3A€MEHTOM IIyTH BHYTPU CYCIE€H3UU B KOPBITE (IPOAOAKUTEABHOCTH
IOTPY’KeHHUs), a TaK)Ke TO, UTO 3@ Ka’KABIM NOAHBIM 0OOpoT OapabaHa Ha Bcek
MIOBEPXHOCTU IIPOU3OMAYT BCe ollepalluy — (PUABTPOBAHHUE, IPOMBIBKE, CYIIKa
U CHSITHE OCajpKa. 3aAaBasiCh TOAIIUHOM ocapKa (0OBIYHO He MeHee 4+10 mMM),
no ypaBHeHUIO (XIII.7) HaXOAAT IPOAOAKUTEABHOCTDH NOIPY’KEHUSI B CyCIEH3UIO
Ty 3aTeM BpeMs T, 3aTPauyMBaeMoOe Ha IOAHBIM 060poT GapabaHa:
v=1,2%0 (XIIL15)

@a’

rAe o — YTOA HOrpy>keHud, rpap. (cm. puc. XIII-10, 11).
Aanee OIpepAeAssioT YUCAO 000pOTOB 6apabaHa B CEKYHAY

n =1/t
cheM guAbTpara ¢ 1 M? MOBEPXHOCTH (DUABTPA 3@ OAMH 060POT
Vo = h/x
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U, HaKOHel], IPOU3BOAUTEABHOCTh (DPUABTPA, IPUXOAAIyIOCSI Ha 1 M’ IOBEPXHO-
ctu 3a 1 c:

V, = Vyn.

Ecam V — 3apaHHast IPOM3BOAUTEABHOCTD IO (DPUABTPATy B 1 ¢, TOo Tpebye-
Mas MAOIIAAb IIOBEPXHOCTH (PUABTPA COCTABUT

F=V/V,

PacyeT IpOMBIBKH CBOAUTCSI K COIIOCTA@BAEHHUIO PACUETHOMN IIPOAOAKUTEAD-
HOCTHU IIPOMBIBKY, BEIYHCACHHOM IIPU BLIOPAHHOM PacXoAe IIPOMEBIBHOM >KUAKO-
CTH, C (PaKTHUUECKOM, ONPEeAEAIeMON COTAACHO YTAY IPOMEIBKH Y (cM. puc. XIII-
10, 11) u BpeMeHH, 3aTpauyuBaeMOMY Ha IIOAHBIM 00OpOT OapabaHa T, IO ypaB-
Henuto (XIII.15):

T,p =Ty /360.

OEEUODTAATEA AAC

AAS OUMCTKH Ta30B OT MNBIAU (PUABTPOBAHUEM HaMOOABIIIee
NIpUMeHeHUe IIOAYUYUAMN TKaHeBble (DUABTPHL U, B 4YaCTHOCTH, PYKaBHBIE HUAM Me-
moussle (puc. XIII-13).

Ilpm momoIIM PyKaBHBIX (PUABTPOB MOJKHO AOCTUTHYTH BEICOKOU CTElleHU
OUMUCTKU rasa, Hampumep, OOeCIEeYUTh COAEpP’KaHMe IIBIAM B OYMINEHHOM rase
5 mMr/m® u MeHee.

PykaBHBIe (DUABTPEL, B YACTHOCTHU, IPUMEHSIOTCS AN YAABAMBAHUSA TeXHU-
YeCKOT'0 YTAepPOAQ M3 NPOAYKTOB CTOPAHUSI YTAEBOAOPOAHOTO ra3a (IPOM3BOACT-

BO Caxku).

PykaBHBIN (DUABTP CMOHTHPOBAH B IPSMOYTOABHOM HMAM IJUAMHAPHUUYECKOM KaMmepe 1, cHab-
KeH OyHKepOM 4 AASI IIBIAW M TOPU30HTAALHOM IIeperopopKoi 3 ¢ maTpyokaMy, Ha KOTOPHIe Haae-
BAIOTCSI HIMJKHUE OTKPBHITBIE KOHIIBI TKAHEBHIX PYKaBoB /. CBepXy Ka’KABIM PYKaB 3aKpHIT KPBIII-
KOM 8 C KpPIOYKOM AASI IOABECKM Ha oOleil pame 9, KoTopasi camMa IIOABeIlleHa Ha CTep’kHe, Ipo-
XOASIEM depe3 KPHIIIKYy KaMephl U UMelollleM IPYKUHHYI0 onopy 11.

3anBIAeHHBIA Ta3 4epe3 MITylep 6 IMOCTymaeT IOA IEPerOpoAKY, BXOAWT BO BCe DyKaBa H
uABTpYyeTCS 4epe3 TKaHb U3HYTPU HApPY’Ky, OCTABASIS IIBIAb Ha BHYTPEeHHEN ITOBEPXHOCTH PYKaBOB.

Aanee ras yXopUT depe3 IITyIlep 12 B KpEHIIIKe KaMephl. AAS OUMCTKU (PUABTPa CIelMaAbHBIN
paclpeAeAUTeABHBIM MeXaHW3M, CMOHTHPOBAHHBIN Ha €ro KpPHIIIKe, OTKAIOYAeT ra3 IIyTeM IIOBOPO-
Ta 3aCAOHKM B BBIXOAHOM IITyllepe U IPOHU3BOAUT BCTPSIXWBAHHE PYKaBOB, IPUBOAMAIIEE K
OINIAAQHUIO IIBIAU B OyHKep.

Ecam mpuMeHeHa TOACTast BOPCUCTasA TKaHb, TO AASL YAQA€HMS IBIAYM, IPOHUKIINEN BHYTPh TKa-
HHU, IPUMeHseTCs oOpaTHas IPOAYBKa PYKaBOB CHAPY’KM BHYTPb BO3AYXOM MAW YHMCTBHIM ra3oM, IIO-
AaBaeMbIM uepe3 IPOAYBOUHBIM miTymep 10.

YToOEl He IpephIBaTh OUYMCTKU Ta30B, IIPEAyCMaTpUBAiOT CEKIJMOHUPOBAa-
HHe PYKaBHBIX (DUABTPOB; OOBIYHO UMCAO PYKABOB B OAHOM CEKIJUM COCTABASIET
12+25. 3anbireHHBIM ra3 13 OOIIero KOAAEKTOpa IMOCTyIaeT IIapasAeAbHO BO
BCe CEKIIMU U IIOCAE OYHUCTKU COOMPAEeTCsT B KOAAEKTOpPE YHUCTOro Traza. OTAeAb-
HBIE CEKIITMU BBIKAIOYAIOTCS AAS BCTPSIXUBAHUS, MPOU3BOAUMOTO ITIOOYEPEAHO B
paBHBIE IPOMEXKYTKU BpPEMeHH, IIpuYeM OCTaAbHBIE CEeKIIUM B 3TO BpeMsl pabo-
TAIOT C NIepPerpy3KoM; eCAU NMPUMeHseTcs oOpaTHas IPOAYBKA, TO IMPOAYBOUHBIM
ra3 MOJKeT OBITh B34T M3 KOAAEKTOpa YHCTOrO rasa, a IIOCAe IIPOAYBKH cOpoO-
IIIeH B KOAAEKTOP 3aITbIAeHHOTO Ta3a M AOAKEH IPOUTH HOBYIO (PUABTPAIMIO B
OCTaABHBIX PaOOTAIOMIMX CEKITUSIX.

Kak mpaBmAO, (DUABTPOBaHME ra3a OCYIECTBASETCS IO PEKMMY C IIOCTO-
SIHHOW CKOPOCTBIO; YBeAWdYeHHe Ilepellapd AABAEHHsS, 3aBUCHINee OT KOAMYEeCTBa
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Puc. XIII-13. Cxema pyKaBHOro (huAbTpa:

1 — kopmyc @duAbTpa; 2 — AIOK-Aa3; 3 —Iepe-
ropoAKa; 4 — OyHKep AAT IBIAW; 5 — ImIHeK; 6 —
HITyIep AAI BBOAA rasa; / — (OUABTPOBAABHBIM
pyKaB; 8 — KpBIIIKK PYyKaBOB C KplouKamy; 9 —
pama moapBeca pykasoB; 10 — mTyiep oOpaTHOM
npoAYBKY; 11 — cTepsKeHb IoABeca paMbl C IIPYy-
SKUHHOM omopol; 12 — mTymep AAS BBIXOAA Tasa.
TTotoku: | — 3sanbireHHBId ras; || — ouuIiieHHBIT
ras; Il — meIAB

OTAOKUBIIEMCS IIBIAH, orpeapensieT IIPOMeXYTKU BPEMEHU MeJKAY BCTPSIXWBAHU-

€M PYKaBOB.

PykaBHBIEe (PUABTPHEI PACCYUTHIBAIOT IO BEIOPAHHOM CKOPOCTU (PUABTPOBA-
HHUA €, KOTOpas 3aBHUCUT OT IIAOTHOCTHM M 3AlBIANCHHOCTH Tra3a U COCTABASIET

0,01+0,06 »> /(m*c). Torpa
F=V/C,

rae V — o6'beM OuUMIaeMoro rasa, M°/c.

Yucao pyKaBoB

F

" ondl

rae d m | — COOTBETCTBEHHO AMaMeTp M AAVMHA PyKaBa.



