AEAAA VII TINT

AAS KOHTAKTHUPOBAHUS IIOTOKOB IIapa (rasa) M J>XMAKOCTH B
npolleccax peKTU(MUKAIUU U aOCOPOINU NPUMEHSIOTCS allapaTbl Pa3ANMYHBIX
KOHCTPYKIIMY, Cpepr KOTOPHIX HauOOABIIee pPacOpOCTpaHEHUe IMOAYYUAU Bep-
TUKAABHBIE aNNapaTbl KOAOHHOIO THIA. ANNapaThl 3TOTO THNA MOTYT OBITH
KAACCU(DUIIMPOBAHBEl B 3aBUCHMMOCTH OT Pabo4yero AABA€HUSA, TEXHOAOTHUECKOTIO
Ha3HaueHUsI U TUIla KOHTAKTHBIX YCTPOMCTB.

B 3aBHUCHMMOCTH OT IPUMEHSIeMOIo A@BA€HHS KOAOHHBIE alllapaThl MOApPAa3-
AeMNSIIOTCS Ha aTMocdepHBle, BAKyyMHBIE U KOAOHHBI, paOOTaloliye IMOA AdBAe-
HUEM.

K atMocdepHBIM KOAOHHAM OOBIYHO OTHOCST KOAOHHEI, B BEPXHEW 4YaCTHU
KOTOPEIX pabouee paBA€HUE HEe3HAUUTEABHO IIPEBHINIAET aTMOC(epHOe u oIpe-
AeAseTcsl COIPOTUBAEHHEM KOMMYHMKAIUM U anlapaTyphl, PAcllOAOKEeHHBIX Ha
IIOTOKEe ABVWJKEHUs IIapOB PeKTU(@UKATa IIOCAe KOAOHHBI. AaBA€HUe B HIDKHeM
YaCTU KOAOHHBI 3aBHUCUT B OCHOBHOM OT COIPOTUBAEHHUSI €€ BHYTPEHHUX YCT-
POYICTB M MOJKET 3HAQUUTEABHO IIPEBHIIIATE aTMOC(epHOoe (HalmpuMep, KOAOHHA
AN Pa3AEAEHUSA CMeCH STUAOEH30Aa M KCUAOAOB).

B BaKyyMHBIX KOAOHHAaX AABAe€HUE HIJKe aTMOC(EepHOro (Co3paHO paspe-
>KeHUe), 4YTO MO3BOASeT CHU3UTHL pabouylo TeMIlepaTypy IIpollecca M u30eKaTb
Pa3AOKeHUsI MPOAYKTa (pasjpereHre Ma3yTa, IIPOM3BOACTBO CTHUPOAQ, CUHTETH-
YeCKHUX JKUPHBIX KUCAOT U AP.). BeanmunHa OCTAaTOYHOTO AABAEHUSI B KOAOHHE
onpepersdeTcsd (PU3NKO-XUMUYEeCKMMHM CBOMCTBAMM pa3jpeAsieMBIX IMPOAYKTOB U
TA@BHBIM 00pa3oM AOIYCTUMOM MAaKCHUMAaABHOM TeMIIepaTypoM MX HarpeBa Oes
3aMEeTHOTI'0 Pa3A0KEHUS.

B KoaoHHaxX, paboTarmux IOA AaBAe€HHEM, BeAHYHMHAa IIOCAEAHEro MOJKeT
3HQUUTEABHO IIPeBEHIIIaTh aTMocdepHoe (KOAOHHEI ['DY, crabuamszaTtopnl, ab-
copbephl U ApP.).

ITo TexHOAOTMYECKOMY HAa3HAUEHUIO KOAOHHBIE aNllapaThl OAPA3AEATIOTCS
Ha KOAOHHBI aTMOC(EPHBIX U aTMOC(EPHO-BAKYYMHBIX YCTA@HOBOK Pa3AEA€HUSA
He(pTH ¥ Ma3yTa, KOAOHHBEl YCTAHOBOK BTOPHUYHOM INEPETOHKU OEH3WHOB, KaTa-
AUTHYECKOTO KPEKWHTa, YCTAHOBOK TIa30pa3peAeHMs], YCTAHOBOK pereHepanuu
pacTBOpUTeAel IIpU AellapaUHU3ALNU MaceA U Ap.

[To Tumy BHYTPEeHHUX KOHTAKTHBIX YCTPOWCTB PA3AMYAIOT TapeAbdaThle,
HacapO4YHble M NAEHOYHBIe KOAOHHBIe amnmnaparhl (puc. VII-1). Obaactu npume-
HEHUd KOHTAKTHBIX YCTPOWCTB OIPEAEATIOTCS CBOUWCTBAMU PAa3AEAdeMBIX CMe-
cel1, pabouuM A@BAEHUEM B alllapaTe, Harpys3kKaMu [0 IIapy (rady) ¥ >KUAKOCTH
U T.I.

B TapeapuaTeix anmapartax (puc. VII-1, @) KOHTakKT MeXXAy da3zaMu IIPOUC-
XOAUT IIPU IIPOXO’KAEHUU Iapa (ra3a) CKBO3b CAOM JKHAKOCTH, HAXOAAIIeNCs Ha
KOHTAKTHOM yCTPOMCTBE (TapeAke).

B HacapouHBIX KOAOHHaxX (puc. VII-1, 6) KOHTaKT Me’KAy ra3oM (mapoM) u
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Puc. VII-1. CxeMbl OCHOBHBIX THIIOB KOAOHHBIX allllapaToB:

a — TapeAbuaThINl; 0 — HACAAOUHBIN; & — IAEHOYHBIN; | — KOpPIyC KOAOHHBI, 2 — IIOAOTHO Ta-
PeAKH; 3 — IepeToYHOe YCTPOMUCTBO; 4 — ONOpHAas pelleTKa; 5 — HacapKa; 6 — pacIpeAeAUTeAb;
7 — TpyOHasa pelleTKa; 8§ — TpyOKa

KUAKOCTBIO OCYIIIECTBASIETCS HA IMOBEPXHOCTH CIIEIIMAABHBIX HACAAOUHBIX TEA, a
TaK)Ke B CBOOOAHOM IIPOCTPAHCTBE MEJKAY HUMMU.

B maeHouyHO¥ KOoAOHHE (puc. VII-1, 8) dasbl KOHTaKTUPYIOT Ha moBepkio-
CTU TOHKOM IIA€HKHU >KUAKOCTHU, CTeKalolled II0 BePTHUKAAbHOW WAM HAKAOHHOM
IIOBEPXHOCTH.

B He(dTerazonepepaboTKe B OCHOBHOM IIPUMEHSIOTCS TapeAbdaTble KOAOH-
Hbl. OAHAKO B IIOCAEAHHE TOABL B CBSI3W C CO3paHMEM 3((@PEKTHUBHBIX HACAAOK
BO3POC UHTEpPeC U K HACAAOUHBIM KOAOHHAM, OCOOEHHO 3TO OTHOCHTCS K BaKy-
YMHBIM IIpolleccaM, IpHUOOpeTaroIUM B 3TOM CAydae Psp MOAOKUTEABHBIX Xa-
PaKTEePUCTUK: HU3KOe I'MAPABAWYECKOEe CONPOTUBAEHHE, Mahras 3aAepiKKa >KUA-
KOCTH, BBICOKAs 3(P(eKTUBHOCTb B LUIMPOKOM HHTepPBaAre M3MeHEHMs Harpy3oK
IO IIapy (rasy) U >KUAKOCTH U Ap.

OAPAEUxAOUA ETETTIU
B pekTu(dUKAIMOHHBIX M aOCOPOIMOHHBIX KOAOHHAX IIpUMe-
HSIOTCS TApPEAKU PA3AWYHBIX KOHCTPYKIIUM (KOAIIQUKOBBIE, KAANAHHBIE, CTPYH-
HBle, IIPOBAABHBIE U T.II.), CYIIeCTBEHHO DPA3AHWYAIOIIMECS IO CBOUM pabouuM
XapaKTePUCTUKAM M TEXHUKO-3KOHOMHUYECKUM AAHHBIM. [Ipm BEIOOpe KOHCT-
PYKIMU KOHTAKTHOTO YCTPOMCTBA YUMTHIBAIOT KaK WX THAPOAUMHAMHUYECKUE U
MaccoOOMeHHBIe XapaKTepPUCTUKH, TakK U dKOHOMHYECKHe IToKa3aTeAn pPaboTHI
KOAOHHBI IPU HUCIIOAB30BAHUU TOT'O MAU MHOTO THUIIa KOHTAKTHBIX YCTPOMCTB.
OcCHOBHBIE TIPUHIMIIBI KAAcCM(UKanuy TapeAoK. B HacTodmlee BpeMsa B
IIPOMBIIIAEHHOM IIPAKTHUKe M3BECTHHI COTHU PA3AMYHBIX KOHCTPYKIIMU TapeAok,
KOTOpBIE MOJKHO KAACCU(UIMPOBATH IO CHOCOOY Mepepaud JKUAKOCTH C TapeA-
KM Ha TapeAKy, 0 CHocoO0y B3aUMOAEMNCTBUSA JKUAKOM U IApPOBOU (Ta30BOM)
das, 10 XapaKTepy AUCIEPIUPOBAHUSA B3aUMOAEUCTBYIOIIUX (ha3, II0 KOHCTPYK-
MY YCTPOMCTBA AAS BBOAA IIapa (rada) B JKMAKOCTB U ApD.
[To cnocoby mepepauu >KUAKOCTH PA3AWYalOT TapeAKHd CO CHelHaAbHBIMU
IIepeTOYHBIMU YCTPOMCTBAMU M TapeAKU IIPOBAABHEIE.
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Puc. VII-2. Pa3AnyHbIe CXeMbl OPraHMU3alUM ABMI)KEHHS IOTOKA JKMAKOCTH Ha TapeAKax C Iepe-
AMBHBIMH yCTPOMCTBaMH:

a — OAHOIOTOYHAs; 6 — ABYXIIOTOUHAS; 4 — JeTBHIPEXMOTOUHAs; & — KaCKaAHas; & — C MepeAuB-
HBIMU TPyOaMH; € — C KOABLIEBBIM ABUJKEHUEM JKUAKOCTHU Ha TapeAke; X — TapeAka NYE cdupMmer
"Glitsch"; 3 — MHorocauBHas Tapeaka gupmbl “"Union Carbide Corp."; u — ¢ AByMd 30HaMH KOH-
TakTa (a3

Y TapeaoK €O CReyuaAbHbIMU NepemouHbIMU YCMPOUCMBAMU >KUAKOCTH
IepeTeKaeT C TAPEAKM Ha TapeAKy OTAEABHO OT IIOTOKa Iapa depe3 ClelraAb-
HBle KaHaabl (puc. VII-2). B 3aBUCHUMOCTH OT Harpy3kKu MO >XUAKOCTU U TEXHO-
AOTUYECKOTO Ha3HaYeHUS KOAOHHEI IIEPETOK >KUAKOCTH MOJKET OCYILECTBAATHCS
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OAHUM, ABYMs U 6onee moTokamu (puc. VII-2, a—4@). Tlpu npuMeHeHUU TapeaoK
C OOABIINM YMCAOM IIOTOKOB CA€AyeT YUMTHIBATB, UTO IIPU 3TOM yMeHBIIAeTCs
MVHA NYTU JKUAKOCTH Ha TapeAKe U, KaK CAeACTBHe, CHMIJKaeTcs 3(peKTuB-
HOCTBH Macconepepauu. KonoHHa pa30uBaeTCss Ha HECKOABKO CaMOCTOSTEABHBIX
OTCEKOB, YTO IIPENSATCTBYeT IlepepaclpeAeAeHUIO Iapa II0 CeYeHHUIO alnapara B
IIEAOM M YXYAIIaeT PaBHOMEPHOCTH PabOTEl TapPEAOK.

B mpepenax MOAOTHA TAapeAKH TedueHHe >XUAKOM (pa3bl MOJKHO HAIIPABUTh
II0 TOPU30HTAABHOM IIOBEPXHOCTH MAM IIO CAeTKa HaKAOHHOM B CTOPOHY CAMBAa
Kak B OAHOM YpPOBHe, Tak U KackapoM (puc. VII-2, d). IlpumeHeHNe KaCKapAHBIX
TapeAOK IIO3BOASIET YMEHBIINThH 3HaueHHe I'DapleHTa YPOBHS JKHUAKOCTH A, 4TO
obecrnieunBaeT B KOAOHHAX OOABHIIOrO AuaMeTpa Oonee 3h(PeKTUBHYIO paboTy
TapeArOK. OAHAKO B 3TOM CAydae YBEAMYUBAETCA PACCTOSHHE MeXAY TapeAKaMH
U YCAOKHSAETCSI KOHCTPYKIUS OAOTHA.

[MTpu HU3KUX 3HAUEHMSAX HArPy3KM IIO JKUAKOCTM OOBIYHO MCIIOAB3YIOT Ile-
peauBHBle TPYOH! (puc. VII-2, 8) uau crelparbHble KOHCTPYKIIUM IIEPEAUBOB C
KOABIIEBBIM ABUJKEHMEM >KMAKOCTU Ha Tapeake (puc. VII-2, e). B mocaepreMm
CAy4Yae KOPIIyC amnnapaTa U IIOAOTHO TapeAKHM Pa3jpEASIOTCI BEPTHUKAABHOU Iepe-
rOPOAKOM Ha ABe YaCTH, YTO MO3BOASET BABO€ YMEHBIINTH AUHY CAMBHOU Iepe-
TOPOAKHM ¥ YBEAWUYUTH Harpy3Ky IIO0 JKUAKOCTH Ha €AWHUIY AAUHBI CAUBHOM ITe-
PETOPOAKH.

CTpeMAeHHE YBEAWUYUTH NIPOU3BOAUTEABHOCTh KOAOHHBI IIO IIapOBOM ase
IIPUBEAO K pa3paboTKe MepeAuBHBIX yCTpOUCTB (puc. VII-2, ), ocHalleHHBIX B
MeCTe BBOAA JKHAKOCTH Ha TapeAKYy AOIOAHUTEABHOMN TOPU30HTAABHOM IIlepero-
POAKOM, IOA KOTOPOM PACIIOAATAIOTCd KOHTAKTHBHIE 3AEMEeHTHI (OTBEpCTHS, KAa-
IaHbl U T. A.). Takasg KOHCTPYKIMSA yCTPaHAET «MePTBBIE» 30HBI IIOA CAUBHBIM
KapMaHOM, 4YTO IIO3BOASIET VBEAMYMTb IIPOU3BOAWTEABHOCTH KOAOHHBI Ha
10+20 %.

KoucTpykiinu TapeAok, IpuBepeHHBIX Ha puc. VII-2, 3 u VII-2, u, ocHa-
LIeHBl CIIeVaAbHBEIMU IIePEAUBHBIMU YCTPOMCTBAMHU, PacCIpepeAeHHBIMU IO II0-
AOTHY U He AOXOAAIIMMM AO HUXKeAesKalllel TapeAKu. [IpruMeHeHNe TaKUX Tape-
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Puc. VII-3. OCHOBHBIE CX€MBbI ABMJKEHHUS Mapa M JKUAKOCTH B KOHTaKTHOI 30He TapeAKHU:

a — TepeKpecTHHIN TOK; 6 — IepPeKpecTHHINM mpEMoToK; & — mporuBoTOK; & — mpEMoTOK

AOK IIeAeCcOOOPAa3HO IIPW MOBHIIIEHHBIX HAarpy3kax IO JKUAKOCTU. TapeAk:d c
ABYMSI 30HAMHM KOHTaKTa a3 (cMm. puc. VII-2, u) o6ecrieunBaroT B3aUMOAENUCTBUE
KMAKOCTU U Tlapa Kak B 0apOOTa’kKHOM CAOe Ha IIOAOTHEe TapeAKH, TaK M B CTe-
KaloIUX CTPYSX, YTO yBeAUunBaeT 3(pPeKTUBHOCTb MaCCONepeAauH.

KoHTakT MeXAy >KMAKOM U TapoBOM (pa3aMu OCYIEeCTBASIETCS TAABHBIM
00pa3oM II0 CXeMaM NepeKpecmHOro moKa (TapeAKU C IIePEeAMBHBIMU YCTPOMUCT-
Bamm) (puc. VII-3, a) uam npomuBomoka (IpoBaAbHbIe Tapeaku) (puc. VII-3, ,). B
IIOCAEAHHE TOABI TIOAYYHUAN PAaCIpOCTpaHeHNe nepekpecmHo-NPAMOMOuHble KOH-
TaKTHBIE YCTPOMCTBQ, HCIIOAL3VIOIUE COuYeTaHHe IIepPeKpPecTHOTO ToKa U IIps-
MOTOKa B 30He KOHTaKTa (pa3, 4TO B IJeAOM obeclieunBaeT BBLICOKHE ITOKasaTe-
AW TI0O TIPOU3BOAUTEABLHOCTU U 3ddektuBHOCTU (puc. VII-3, 6). CKOpoCTHBIe
npsimomounble TapeAku (puc. VII-3, d) oGecrieunBalOT KOHTAKTUPOBAHUE IMapa U
KUAKOCTHU B 3aKPY4E€HHOM BOCXOALIIEM IIOTOKE.

I'lo xapakTepy AMCIEPrHpPOBAHUSA B3aUMOAECUCTBYIOIIUX (a3 pPa3AndaroT Ta-
peAaku 6apbomaxHoro u cmpytnoro TunoB. Ha Tapeakax map (ras), AUCHeprupy-
SICh Ha MeAKHe NY3BIPbKU U CTPYH, C OOABIION CKOPOCTBIO ITPOXOAUT uepes
caom upAKocTH. OOpasyiouasacd IpH 3TOM Ta30’KUAKOCTHAas CHUCTeMa Ha3bIBa-
eTcs neHoM. Pe>kuM B3amMOAEUCTBUS (pa3, KOTAA Map SBASIETCS AUCIIEPCHOM oa-
301, a >KMAKOCTHb CIIAOIIHOM (pa30l, Ha3bIBaeTCd 0aApOOMAKHbIM, & TApPEAKH,
pearnsyrole 3TOT PEXUM pPaObOTHL, HA3BIBAIOTCA OapbomaxHbMU. Y O6apbo-
Ta’)KHBIX TAapPEeAOK dAeMeHTHI KOHTAKTHBIX YCTPOMCTB (KOAIIQYKHM, KAAlaHbl, OT-
BepCTUs) CO3AAIOT B CAO€ JKMAKOCTU ABMDKEHMEe Iapa IIOUYTH B BepPTUKAABHOM
HanpaBAeHUU. bapOOTa>KHEBEIM peXUM HMeeT MeCTO IIPU OTHOCUTEALHO HeOOAb-
IINX CKOPOCTAX IIapa.

Tapeaxku 0apOOTa’)KHOTO THUNA MOTYT UMEThb CTECHEHHOEe HAU CBOOOAHOE
3epkanro bapboraxka (puc. VII-4). ¥V TaperoK cO cmecHeHHbIM 3epKaioM 6apbo-
Mma)Xxa 4acTh IIOBEPXHOCTU >XMAKOCTH, depe3 KOTOPYIO IIap BBEIXOAUT B MeJKTa-
peAbYaToe MPOCTPAHCTBO, 3aHATA KOHTAKTHBIMM YCTPOMCTBAMU — >KeA0OOYaTHI-
MU UAU KPYTABIMM KOANI@auKaMHu (mpuMepHO oT 40 a0 75 %), MO3TOMY IAOIIaAb
AAST BBIXOAA Tapa U3 JKUAKOCTU cocTaBasieT 25—60 % pabouel MAOIIAAU TapeA-
KH. Y TapeAOK €O CBOOOGHBIM 3epKaAOM Oapbomaka yCTPOUCTBA AAS BBOAA Ma-
pa B JKUMAKOCTBH pa3MellleHbl IIPAKTUYeCKNM Ha OAHOM YpPOBHE C IIOAOTHOM Ta-
PeAKu (OTBepCTHUS, KAAIlaHbI U T. II1.), BCAEACTBHUE Uero Iap MOJKET BBIXOAUTH U3
CAOS JKMAKOCTH B MeJKTapeAbdaToe NPOCTPAHCTBO IMPAKTUUECKH B AIOOOM MecCTe
OapboTaskHOro cAod. [aolaab AASG BBEIXOAQ Hapa M3 JKUAKOCTH B 3TOM CAyYae
coctaBasgeT 70 —90 % paboueill NAOLIAAN TapPEAKH.
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Puc. VII-4. CxeMbl 6apOOTa)KHBIX TAPEAOK CO CT€CHEHHBIM (@) 1 cBoGOAHBIM (0) 3epKasroMm Gapoo-
Ta’ka. 3epKanro 0ap0oTarka 3alITPUXOBAHO

Ilpu GOABIIMX CKOPOCTAX Napa AUCIEPCHOM (Pa3oU CTAHOBUTCS KUAKOCTD,
a map — cuonaomHou Gaszou. KoHTakT Mexpy ha3zamMu OCYILIECTBASETCS Ha IIO-
BEPXHOCTHU KalleAb U CTPYM JKUAKOCTH, ABHXKYIIMXCS B Me’XTapeAbuaTOM IIPOCT-
paHCTBe C OOABIION CKOPOCTBIO. ODTOT PE’KUM HA3bIBAETCS CMPYUHBIM, & KOH-
TaKTHBIE YCTPONCTBA, OCHOBAHHBIE HA 3TOM IPUHIUIIE B3aUMOAENCTBUA a3, —
CMpYUHbIMU.

Ilpu cTpyMHOM pe)XuMe KOHTAKT MeJKAY HapoM (ra3oM) M >KHUAKOCTBIO
ocCyllecTBAgeTcsl B IpsAMOTOKe. Heo6XoAMMO OTMETUTh, UTO IIPU pearnu3aliuu
YUCTOTO IMPSIMOTOYHOTI'O ABMJKEHUS KOHTAKTHPYIOIIMX ha3, HECMOTPs Ha 3HAYU-
TeABHOE IOBHIIIEHNE IIPOU3BOAUTEABHOCTU ammnapara, 3(p@deKTHBHOCTbL TaKOTO
B3aMMOAENCTBHUSA B IIPEAEAaX OTAEABHOI'O KOHTAKTHOI'O 3A€MeHTa OOBIYHO HEBHI-
COKa M OrpaHuYeHa YCAOBUIMU AOCTU KEHHUS PABHOBECHUS HA BBIXOAE M3 OOAACTU
KOHTAKTHOU 30HBI, TA€ OCYILECTBASIETCS NPAMOTOK (pa3. AAd IOBEIIIEHUS OO0-
el 3(P@eKTUBHOCTH B3aUMOAENUCTBUSL KOHTAKTUPYIOMIUX a3 IpuberaroT K
Pa3AUYHBIM CIIOCOOAM AOKAAM3AIUM (KOMIIEHCAIIUU) NPSMOTOKA.

B 3aBUCHUMOCTH OT KOHCTPYKIIUM YCTPOMCTB AASL BBOAA IIapa B >KMAKOCTH
pasAnyaroT CUTYaThle (ABIpYaThHIe), KOAINAQYKOBEBIE, KAAQII@HHEBIE, S3BIYKOBBIE
(gemryiiuaTele) ¥ APyTHE THUIIBI TAPEAOK.

HampasaeHne BBOaAa ras3a (mapa) B KMAKOCTb U XapaKTep B3aUMOAEUCTBUA
da3 B 30He KOHTAaKTa OKa3bIBAIOT CYIleCTBEHHOEe BAUSHME Ha INIPOHU3BOAUTEAD-
HOCTb U 3((PeKTUBHOCTL PAOOTHI TapeAKH, a TakK’Ke Ha 3aBUCHUMOCThb 3ddek-
THUBHOCTHU TapeAKHU OT HAarpy3KH IO Iapy.

AAS TIOBBILIEHUS HIPOU3BOAUTEABHOCTH TApEAKH MCIOAB3YIOT AASG KOH-
TAaKTUPOBaHUA (Pa3 MPIMOTOK, a AAS HOBBIIEHUSA 3PPEKTUBHOCTH B3aUMOAEU-
CTBUA (Pa3 IPEANOYUTAIOT NEePEKPECTHBIM TOK HAU HPOTUBOTOK. ONTHMMarbHOE
coueTaHHe YKa3aHHBIX XapaKTepHUCTHUK oOOeclleyuBaeT peaAusaliio Hauboaee
BBICOKUX 3KCIAYATAllUOHHBEIX IIOKa3aTeAeld TapeAbuaThIX KOHTAKTHBIX YCT-
POMCTB.

OneHKa KOHCTPYKIHMI TapeAoK. [Ipm oIlleHKe KOHCTPYKLHMM TapeAoK
OOBIYHO IIPUHUMAIOT BO BHUMAHHE CAEAVIOIIME IIOKA3aTEAU: ITPOU3BOAUTEAB-
HOCTb; THAPABAUYECKOE CONPOTUBAEHUE Ap; 3(P(EeKTUBHOCTH Y OPU PAa3HBIX
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W, m/c Puc. VII-5. OGAacTh YyCTONYMBOI pPabOTHI Ta-
PEAKH C NepeAMBHBIMH yCTPOMCTBaMH.
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paboumx Harpys3kKax; AMana3oH pabouyMX HArpy3oK B YCAOBUIX AOCTATOYHO BEI-
COKOM 3(P(PeKTUBHOCTH; COIPOTUBAEHNE OAHOU TEOPETHMUYECKOU TapeAKu (Ap/m)
IIPY Pa3AMYHBIX pabouux HArpys3Kax; BO3MOKHOCTH PabOTHEl Ha Cpepax, CKAOH-
HBIX K MOAMMepU3alnuy, oOpa3oBaHUIO MHKPYCTAUMW U T.N.; IPOCTOTYy KOHCT-
PYKIUH, IPOSBASIONIYIOCS B TPYAOEMKOCTU U3TOTOBAEHUS, MOHTa)Xa, PEMOHTOB;
MEeTaAAOEMKOCTB.

B OOABIIMHCTBE CAy4YaeB AAS OII€HKUM KOHCTPYKIIUU pelIarolllee 3HadeHUe
UMeIOT IIepBhle YeThIpe ITOKa3aTeAs.

Ba>kHOM XapaKTepUCTUKON TapeAKU SIBASIETCS AMala3oH pabodyux Harpys3okK
n = Wo./Wun TAe W, 1 W_,, — MaKCUMaAbHasg M MHHHMaAbHasg AOIYCTHU-
MBIe CKOPOCTH Iapa B KOAOHHe. UeM OOABIIIe BeAWYMHA NI, TeM OOABIINE KOAe-
OaHMUA HArpy3o0K IO KMAKOM M IIapOBOM (pa3aM MOJKHO AOIYCTHUTH B YCAOBUSIX
SKCIIAyaTallMM alnapara ¢ TeM WAU MHBIM THUIIOM KOHTAKTHBIX YCTPOMCTB.

Ha puc. VII-5 nokazaHa oOAaCTb YCTOMYMBOU paOOTBHI KOHTAKTHBIX Tape-
AOK C IIepeAUBHBIMM yCTPOMCTBaMU. MaKCUMaAbHO AOIYCTHMasi CKOPOCThH Iapa
B KOAOHHe (AmHUA BC) onpepeasieTcss BEAUUNMHOU AOITYCTHMMOTO YHOCA KUAKOCTH,
KoTopas OObIUHO IpuHUMaeTcsi paBHOU 10 %. Aunus AD omnpeaessieT MUHU-
MaAbHO AONYCTHMEBIE CKOPOCTH IIapa, cooTBeTcTByMoIIMne 10 % mpoBary >KHAKOC-
Tu. CipaBa 0OAACTb YCTOMYMBOM pabOTHI orpaHudeHa aAuHueud CD, KoTopasd co-
OTBETCTBYeT MaKCUMAABHBIM HAarpy3kaM IIO0 JKHMAKOCTH, COOTBETCTBYIOIIMM 85 %
peXuMa «3axaeOblBaHUS». AWHUA AB oIpepeAsdeT MHUHHUMaAbHBle HArpy3Ku IO
SKUAKOCTH, IIPM KOTOPBIX Ha TapeAke oOecIeunBaeTCsl YCTOMYMBBINM OapOoTak-
HBEIM CAOM U OTCYTCTBYeT «IIPOCKOK» Iapa. Harpysku mo mapy u >XHUAKOCTH,
COOTBETCTBYIOIIE KOOPAMHATAM AIOOOUM TOUKM BHYTPH OOAACTH, 00OeCHeYrBaroT
YCTOMUYMUBYIO pabOTy ammapara.

Annua OM, coepuHAOMAA pabodyro TOUuKy N ¢ Ha4aAOM KOOPAMHAT, Ha-
3bIBaeTCs pabouel AuHUeM mpoliecca. [lepeceuenne pabouert amauu OM c 1ps-
MBIMHY, OTPAHHUYUBAIOMIMMU OOAACTH YCTOMYMBON PAOOTHI TapeAKU, IIO3BOASIET
OIPEAEAUTh MAaKCUMAABHYIO U MUHUMAABHYIO AOITYCTUMYIO CKOPOCTB IIapa B KO-
AOHHE.

ITocTpoenne oOAACTH YCTOMYMBOU PAOOTHI TAapeAKH SBAGeTCS OAHUM U3
OCHOBHBIX 3TAIlOB I'MAPABANYECKOTO pacyeTa TapeAKH. B MH>KeHepHBIX MeTOAU-
KaxX pacueTa HCIOAL3YIOTCS SMINPUYEeCKUe 3aBUCUMOCTH AAS IOCTPOeHUs oOAa-
CTH YCTOMYHMBOW pabOTHI, INOAy4YeHHBIe NPU HCCAEAOBAHUU KOHTAKTHEIX YCT-
POMCTB Ha JKCIIePHUMEHTAABHBIX CTEHAAX U MOAEABHBIX CHUCTEMaX.

Huxe npuBepeHBl yCpeAHEHHBIE AQHHBIE [0 BeAWYHWHAM pabodero aAuala-
30HA HArpy30K I AAS TaPEAOK HEKOTOPHBIX THUIIOB:
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KoATlauKoBasi ¢ KPYTABIMU KOAIQYKAMMH .....ovevvninnes 4-5
CTpyliHas ¢ BEPTUKAABHBIMU II€PETOPOAKAM........
M3 S-006pa3HBIX SAEMEHTOB.......cccoveveeene . 25
PemnretyaTble MPOBAABHOTO THIIA.
Khananubie

ITockoabKy BeanmdyrHa 3PEKTUBHOCTH 1| 3aBUCUT OT U3MEHEHUs 3Ha4eHUA
cropocTtu napoB W, Ba)KHOM XapaKTepPUCTHUKONW pabOThl KOHTAKTHON TapeAKU
SIBASIETCSI AMATIa30H ee 3(ppeRTUBHON PAGOTHL Ny, = Wogmax/ Wopmink TA€ Wiy max
1 Wopmin — MaKCMMaAbHAsi ¥ MHUHHUMAaAbHAsi CKOPOCTH Iapa B KOAOHHE, COOT-
BeTCTBYIOIHe NPUHATOMY 3HadeHUIO 3dpdekTuBHOCTH 1. Ha puc. VII-6 mpuse-
AEHBI TUIIUYHBIE KPUBBIE 3aBUCHUMOCTH 1| OT W AAS OCHOBHBIX THUIIOB TapeAOK.

Y Tapeaok 0apOOTa)XHOrO THUIIA C IE€PEAUBHBIMU YCTPOUCTBAMHU 3aBUCH-
MOCTB M OoT W cooTBeTcTByeT KpuBoit I, T.e. 3(p(heKTUBHOCTL MAAO U3MEHSETCS
B IIMPOKOM HHTepPBaAe M3MEHEeHHsI Harpy3oK (OOBMHO n,, > 3). Kpusasa 2 xa-
paKTepHa AA TapeAOK C 0apOOTa’KHBIM peXMMOM PabOTHl B Hadare pabodero
AValla30Ha U MPSAMOTOUYHBIM ABUXXKeHMEM a3 B ero KOHIle, a Takke AAs1 6GapOo-
Ta@XHBIX TAPEAOK IIPOBAABHOTIO THINA. B 3TOM caydae pearmsanuss OOABIIOTO pa-
Oouero AmalnasOHa CBfA3aHA C CYIIECTBEHHOU IoTepelr 3P(PEeKTUBHOCTU TapEAKU
IO CpaBHEHHUIO C MakKCcUMaAbHOM. KpuBas 3 xapakTepHa AAS TApPEAOK C IIPSIMO-
TOUHBIM ABUJKEHHEM (ha3, UMeIOIIUX MaKCUMaAbHYIO 3((PeKTUBHOCTE B 0OAACTHU
OOABIINX CKOPOCTEM Mapa. B 3ToM cayduae MIMPOKUU AMANa30H pabOYMX Harpy-
30K MOJKEeT OBIThb IIOAYYEH IIPH OTHOCUTEABHO HU3KOU 3(P(PeKTuB- HOCTH.

CTpeMAeHUe NIPU NPOEKTUPOBAHUU PEAAM30BaTh pabOdyr0 HArpys3Ky KO-
AOHHBI BOAM3M MakcUMyMa 3(p(EeKTUBHOCTH MOJKET IIPUBECTH K TOMY, 4YTO Ha
IIpakTHUKe AdKe NPU HAAWYMU COBPEMEHHBIX CHCTEM aBTOMATH3alluM KOAOHHA
He CMOJKeT 00eCIleuuTh 3aAaHHOe pasjpeAreHre (ppaKUUNM HAU NIPOU3BOAUTEAB-
HOCTb.

VYcrporictBo u pabora 0ap0oTaKHOM TapeAKu. PaccMOTpuM 0COOEHHOCTU
paboTel 6apOOTa’)KHOM TapeAKH Ha NpUMepe KOATIAYKOBOM TAPEAKH C KPYTABIMU
KOAIIAYKaMM, CXxeMa KOTOPOM IpuBepeHa Ha puc. VII-7

JKUAKOCTb TIOCTyNaeT Ha IMOAOTHO TapeAKUd U3 IIePeAUBHOTO yCTPOMCTBA
(puc. VII-7, a) u TeuyeT OT HNPUTOYHOM CTOPOHBI TAPEAKU K CTOUYHOM, IMPU ITOM
Ha TapeAKe BO3HHMKAeT TPAAMEeHT YPOBHS JKUAKOCTH A. CTeHKa IepPeArnBHOTO
YCTPOMCTBA MOTPY’KeHa B KUAKOCTh, HAXOAANIYIOCHd Ha HIDKeAesKalllel Tapeake,
4TO O0ecIeduBaeT B KOAOHHE COOTBETCTBYIOUIUM TMAPABAWYECKUM 3aTBOP, HC-

Puc. VII-6. Kpusnle 3aBu-
cumocta 3P (PEKTUBHOCTH
paGoThl TAPEAKH 1] OT CKO-
poctun mapa (rasa) AAs Ta-
PEAOK €  IIepEeAMBHBIMH

YCTPOHMCTBaMu:

1 — oOapGoraxHas; 2 —

0ap60Ta’)kKHO-IIPSIMOTOYHAS;

3 — mpsAMOTOYHAas (CTPY#H- ) @ 0] @ @) ®

Has) "Km.min%q,_min”;dm.max"{;q).max %q:.min "ém.max w
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Puc. VII-7. Cxema paGoTsl 6ap00TaKHOIM TapeJIKH C
a— obIuii BUA TapeaKku; 6 — cxema bapboraska rasa

A

KPYIJIBIMM KOJIIAYKaMHU:
B 30HE KOHTaKTa



KJ\I-OTIaI-OH_II/Iﬁ BO3MOJXHOCTE IIPOXOXAEHUSA IIAPOB Yepel3 IIepeArBHOE YCTpOfICT-
BO. YPOBEHB XUAKOCTH H', B mepeAnBHOM yCTPOWCTBE BHIIIE YPOBHS JKUAKOCTH
Ha Tapeake, 4TO obecrieuynBaeT HeO6XOAHMLIﬁ pacxop XKUAKOCTH.

BricoTta caosga KHUAKOCTHM HA IIOAOTHE TAaPEAKU OIIPEAENSIEeTCA BBICOTOM
CAVMBHOM NIeperopoAKu h, U mOAIOPOM >KMAKOCTH Hap rpebHeM cauBa h,,. UM3-
MeHsis1 BBICOTY CAMBHOM ImeperopopAku, MOJXHO MeHSITb YPOBEHBL JKHMAKOCTHU Ha
TapeAake.

BcaepcTBUE pa3sHOCTU AABAEHWHU D, > P, MEXKAY ABYMSI CMEXHBIMHU TapeA-
KaMMu WU HaAW4YUS THUAPABAMYECKOI'O 3aTBOPA B II€PEAMBHOM YCTpOfICTBe IIOTOK
IIapoOB HAIPaBASETCSd depe3 MapoBhle NMAaTPYyOKU IIOA KOATIQYKU U Yepe3 IIpope3n
B €ro HIJKHUX KPOMKAaxX IIOCTYIaeT B CAOU JKUAKOCTH Ha Tapeake. Ilpu Gap6o-
Taxke, T. €. IPOXOKACHUU rasa (Iapa) CKBO3b CAOU JKUAKOCTH, OCYIECTBASIETCS
KOHTAKT MEeXAY (ba?)aMI/I 1 IIpOTeKaeT IIpoIiecc MaccoobMeHa MeXAYy HUMU.

I,A',EiHHOMY pa60quy PeXXuMy COOTBETCTBYeT OIIpeAeAeHHasT CTeIlleHb OT-
KPBITUA Hpopezeﬁ KOAIIQYKOB ], KOTOpas obecneynBaeT IIPOITyCK IIapOB, IIpH-
XOAAIIVUXCA Ha OAHY Ipopesb. [Ipy 3TOM ypOBEHB >KHMAKOCTU IIOA KOAIIQYKOM
HU>Ke, 4eM Ha IIOAOTHe TapeAKH (cM. Takke puc. VII-16).

IToTok mapoB IIpM IOCTYIIA€HUU B CAOU JKUAKOCTH IIPOPE3SIMH KOAIIAYKOB
paS6I/IBaeTCH Ha OOABIIIOE YKMCAO OTAEABHBIX CTprI, KOTOpEIe C OOABIIION CKO-
POCTBIO BXOAMAT B JKHUAKOCTDE. B IIPOCTPAHCTBE MEeXAY CME)XHBIMU KOAIIdYKAMHN
IIapoBBle U JKUAKOCTHBIE CTPYH, CTAAKHUBASACh, AePOPMHUPYIOTCI, 00pa3zysd CAOU
ra30’KUAKOCTHOM CUCTEMBI (IIEHBI) C CUABHO PA3BUTOM ITOBEPXHOCTBIO KOHTAKTA
das (puc. VII-7, 0).

HabaropeHust 3a paboTOM KOAIIQYKOB TapeAKM Ha IIPO3PAyYyHBIX MOAEASIX ITOKa3aAW, YTO BCe
IIPOCTPAHCTBO MeJKAY CMEKHBIMU KOATIQYKaMM MOJKET OBITh Pa30bMTO Ha CAEAYIOIINe OCHOBHBIE
30HBL 1) HeGapOOTHUPyeMOU JKUAKOCTH (30Ha I); 2) HepedopMupyeMbIX cTpyH (3oHa II); 3) Aedop-
MUDPYeMBIX CTPy¥ — IeHHI (3oHa [II); 4) mapoBOro IPOCTPAHCTBA C B3BEIIEHHBLIMU KaNASIMHU >KUA-
KocTu (30Ha IV).

3oHa He6apOOTHPyeMOM JKUAKOCTA [ oOpasyeTcsl Me)KAy HOAOTHOM TapeAKHM M HUJKHeN
rpaHuneN OTKPHITHIX IIpope3ei. HermocpeACTBEHHO uepes3 9TOT CAOM JKHMAKOCTH Iap He IPOXOAUT,
IIO3TOMY MaccoOOMeH B 3TOM 30He Maro3a(ddekTuBeH. OH 0OyCAOBAEH TAAQBHBIM 00pa3oM MOAEKY-
AgpHOU Auddy3uel B cAOe JKUAKOCTH, @ TakKKe IlepeMelllMBaHUeM JKHUAKOCTH BCAEACTBUE HAAWYUS
rpPaAUeHTa AABACHUS.

AASL yMeHBIIIeHUsS BBICOTHI 30HBI He0apOOTHPyeMOM >KUAKOCTH CAepyeT Oonaee TAYOOKO IIO-
I'PYy’KaTh KOAIIQYKU B JKMAKOCTb, OCTaBASIA 3a30P MEJKAY HUJKHHM 00pe30M Ipope3ell KOANAYKOB
AHMIIEM TapeAKHu He 6oaee 5— 10 M. ITpu 3ToM napoBasi Harpyska, IPUXOAAIIAsICSI Ha OAHY IIPO-
pe3b, AOAJKHA OBITH TaKOM, YTOOBI 0OECIIeYNTh II0 BO3MOJKHOCTH OOAee IOAHOEe OTKPBITHE IIpope-
34, BKAIOYAsi CAydaii | = h.

K 3one HepedopmupyeMeix cTpyd II OTHOCUTCS 4aCTh IIPOCTPAHCTBA MEXKAY KOAIQYKAMU OT
MecTa BBIXOAA NAPOBBIX CTPYM M3 NpOpe3ell KOANAYKOB AO MeCTa CTOAKHOBEHHUS CTPYH, BBIXOASA-
IIUX U3 ABYX CMEXXHBIX KOAIIQYKOB. B 3TOIl 30He IOBEPXHOCTh KOHTakKTa (a3 oOyCAOBAE€HA B OC-
HOBHOM ITOBEPXHOCTBIO CprfI. BricoTa 3TOM 30HBLI 3aBUCHUT OT PACCTOAHUSA MEXAY KOAIIQUKAMU U
CKOPOCTH BBIXOAQ TIapa (Tra3a) M3 Ipope3el KOAIIauKOB.

C yBeAMYeHMEM CKODOCTH IIapOB B IPOPe3dX KOAIAYKOB YBEAWYHMBAETCS BBIAET Ta30BOU
CTPYU B JXKUAKOCTU K COKpAIlaeTcCsi IIyThb CTPYP’I AO MOMEHTA HX CTOAKHOBEHHUS, UTO IIPUBOAUT K
YMEHBIIeHNWIO BBICOTHI 30HBI HeAeq)OpMI/IpYeMHX CprI‘;I.

YMeHbIlIEHNE PACCTOSHUS MeXKAY KOATIAYKaMM TakKe IMPUBOAUT K COKPAIIEHUIO 30HBI Hepe-
dopMupyeMbIX cTpyd. OAHAKO UYpe3MepHOe yMeHbIIeHHe 3TOIO PAcCTOSHUS 3aTPYAHsSIeT ABUJKeHUe
JKUAKOCTU IIO TAapeAKe, YBeAnduBaeT I'PAAUEHT YPOBHSI JXKUAKOCTU A 1 MoOXeT IIpUBECTH K IIOBEI-
IIEHWIO yHOCa JKMAKOCTH C TapeAKH IIOTOKOM IIapOB BCAEACTBHE YBEAWYEHMS CKOPOCTH BBIXOAA
apoB M3 >KUAKOCTU MeXXAY KOATIaYKaMU B 30He OapboTaika.

AAs 30HBI NTeHE! [I] XapakKTepHBI HauOOAee Pa3BUTAsA IIOBEPXHOCTh KOHTAK-
Ta 1 HaubOoaee d3(pPHEeKTUBHBIM MacCcoOOMeH. BBICOTa 30HBI IEHBI BO3PAaCTaeT C
yBeAndeHreM CAOSI JKUAKOCTU Ha TapeAKe WM CKOPOCTU IIOTOKAa IIapoB. BricoTa
CAO4 II€HBI Ha TapeAKe 3aBHUCUT OT (I)I/ISI/I‘IQCKI/IX CBOICTB KUAKOCTH, XApaKTe-
pu3yromux ee CITOCOOHOCTh K HeHOO6pa3OBaHI/IIO (HOBerHOCTHOQ HaTdA>XeHue,
IINOTHOCTHU q)as). BMmecTe ¢ TeMm HeO6XOAI/IMO nMeThb B BUAY, YTO IIpU YyBeAde-

HUU BBICOTHEI CAOA II€HBI YBEAWYUBACTCS THUAPABAWYECKOE COIIPOTHUBAEHWE ABU-
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SKEHHMIO IIOTOKa IIapOB U BCAEACTBHE YMEHBIIEHUS BBICOTHI CellapaliiOHHOTO
npocTpaHcTBa H, (paccTosHUS OT IIOBEPXHOCTU IIeHBEI AO BEHIIIeAeKalllel Ta-
PEeAKM) BO3PAaCTaeT yYHOC JKMAKOCTH HA BBIIIEAEXKAIyI0 Tapeaky. [Ipm makcu-
MaAbHBIX paboumx Harpy3kax BBICOTA CeNaparioHHOTO WPOCTPAHCTBA He
AOMKHA OBITH MeHBIIe 100— 150 mm.

B MesxTapeabuaToe cemapaloOHHOE IIPOCTPAHCTBO BMeCTe C IIOTOKOM IIa-
POB IIOIAAAIOT KallAU KUAKOCTH Pa3AWYHBIX pa3dMepoB. KpylHbIe KalAu, BCAEA-
CTBHE TOTO YTO CKOPOCTH IIapOB B MeXXTapeAbdaTOM IIPOCTPAHCTBE MeHBIIe UX
CKOPOCTHU BUTAHUA, KAK IIPABUAO, ITOA rAeI‘/JICTBI/IeM CHABI TAXEeCTH BHOBL BO3-
BPAIAIOTCS B CAOM JKUAKOCTH. MeAKHe KalAM, CKOPOCTh BUTAHUS KOTOPBIX
MeHbIII€ CKOPOCTU ABUJXKEHUA IMIAPOB B MEXTAPEABYATOM IIPOCTPAHCTBE, a TAKXKe
YaCThb KPYIIHBIX KalleAb, IIOAYYMBIIHUX 6OAbI_HYIO HAQYAaABbHYIO CKOPOCTB, TpA4HC-
IIOPTUPYIOTCS IIOTOKOM IIapoOB Ha BEHIIIEAEIKAI[yI0 TapeAKy, UYTO U IPUBOAUT K
ux yHOCy. KOHIleHTpanusl KaleAb JKUAKOCTH B MeKTapeAbuyaTOM IIPOCTPAHCTBE
yOBIBaeT B HAIIPABAEHMU ABV)KEHHU4 NapoB. [ToBepXHOCTH KOHTAKTa pa3 B cela-
PaIlMOHHOM IIPOCTPAHCTBE 0apOOTa’*KHBIX TAPEAOK B OCHOBHOM OIIPEAEASETCS

IIOBEPXHOCTEBIO KAaIlleAb JKUAKOCTH, BKAAA KOTOpOﬁ B MacCcooOOMeH He3HauuTeAeH.

AAS HOpPMaAbHOM paboThl 6apOOTa’KHOM TapeAKUd AOAKHO OBITh OOecliedeHO paBHOMEpHOe
pacipeAeAeHre NOTOKAa I1apoB IIO BCeM pabouel IAOIIAAM TapeAKH, T.e. THMAPaBAMYECKOEe COIIPO-
THBAEHHE Ka’KAOTO KOHTAKTHOTO DAEMeHTa (KOAIIadyKa, KAalaHa, OTBEPCTHUS) AOAKHO OBITh OAMHA-
KOBBIM. OTOTO MO’KHO AOCTHYb IOTPY’KE€HHeM KOHTAKTHBEIX SAeMEHTOB B CAOW JKMAKOCTHA Ha OAHY
U Ty >XKe TAyOuHY. EcAn BBICOTa CAOS JKUAKOCTH Ha TapeAKe MeHseTCs He3HAaYHTEABHO, YTO Xapak-
TEePHO AASI KOAOHH OTHOCHUTEABHO HEeOOABIIOrO pAuameTpa (OOBIYHO MeHee 1 M), TO KOAIAYKH MO-
I'yT OBITH YCTAHOBAEHBEI Ha OAHOM TOPH30HTAaABHOM YpOBHe. AAS KOAOHH OOABIIOTO AMaMeTpa H
IIpX 3HAUUTEABHBIX PACXOAAX >KUAKOCTH, KOTAA BHICOTA CAOSI JKMAKOCTH Ha TapeAKe CYIIeCTBEHHO
MeHseTcsa (6oree 10 MM), IPUMEHSIOT Pa3HBIM yPOBEHL YCTAHOBKU KOAIIAYKOB (O6oAee BBICOKHHU Y
KOATIAYKOB, PACIIOAOKEHHBIX OAMJKe K BXOAY JKMAKOCTH Ha TapeaKy). Kpome Toro, ycrpamBaroT
HECKOABKO KAaCKaAOB IO IIYTU ABMJKEHMS KUAKOCTH HAM AEAIT OOLIUM IIOTOK J>KHMAKOCTH Ha He-
CKOABKO TTOTOKOB (cMm. puc. VII-2, a-§).

W3 paccMOTpeHHOM cXeMbl pabOTHl KOATIAYKOBOU TapEAKU CAEAYeT, YTO Ha
TapeAKe KOHTAKT MEeXKAY IIapOBOM M KUAKOM (pa3aMU OCYIILECTBASETCS IIO CXe-
Me IIepeKpeCcTHOTO TOKAa: Ilapbl ABMJKYTCSI CHU3Y BBepX, >KMAKOCTb TeueT IIep-
MIEeHAVMKYASIPHO HaIIPaBA€HUIO ABUJKEHMS IOTOKa IIapoB. B IIpocTpaHCTBe MeXAYy
CME’KHBIMM KOAIIQYKaMM >XMAKOCTH WHTEHCUBHO IIepeMeIlINBaeTCd II0 BBICOTE
CAOS, ¥ KOHIIEHTpAllUM ee B 3THX 30HAaX BBIPAaBHUBAIOTCA. COCTaB >KUAKOCTU
BAOAB IIOTOKA 3@ CYeT MaccooOMeHa MeHdeTcsd. OOBIYHO NIPUHUMAIOT, YTO Iap B
Me’KTapeAb4yaTOM IIPOCTPAHCTBE IIOAHOCTLIO IlepeMelllaH, T.e. BO BCeX TOYKax
IIOIIEpPEYHOTO CeYyeHUsI KOAOHHBI COCTaB ero OAMHAKOB. Takoe AonyljeHUe CIIpa-
BEAAMBO AAST KOAOHH OTHOCUTEABHO HEOOABIIOTO pa3Mepa NOpU AOCTAaTOYHOU
BeANUMHE MeXXTapeAbdaTOro PacCTOgHUSI. AAd KOAOHH OOABIIOTO AVaMeTpa 3TO
AOTIyIIleHHe HellpaBOMOYHO. OAHAKO Ha 3(p(PeKTUBHOCTh KOHTAKTa (a3 CTeleHb
IepeMelInBaHuA IIapa B MeXTapeAbuaTOM NPOCTPAHCTBE OKA3BIBAeT 3HAUUTEAB-
HO MeHblIlee BAMSIHME, YeM CTelleHb IIepeMeIINBaHUs JKHUAKOCTH Ha IIOAOTHE
TapeAKH.

BeckoAmaukoBble 0OapOOTa’kKHBIE TapeAKd (M3 S-oO0pa3HBIX 3IAEMEHTOB,
KAaIlaHHBIE, CTPYHHBIE, CUTYaThle), CHaO’KeHHEIe IIePEeAMBHBIMU yCTPOMCTBaMY,
10 IPUHIUIY paObOTHEl @HAAOTMUYHBI PabOTe KOANAUYKOBOM TapeAKd. Y 3THUX Ta-
PEAOK IOTOK IIapOB Pa30MBAETCS HAa CTPYU B COOTBETCTBHM C UYHCAOM OTBEp-
CTHAM, UMeIoUNUXCcsa Ha Tapeake. CAOM >KHMAKOCTU YAEP)KUBAETCS Ha TAaKUX Ta-
peakax 6aaropapsi Halopy IIOTOKA IIapoB, IPOXOAAIINX Yepe3 OTBEpPCTUS B IIO-
AOTHe TapeAKHU. BeICOTa CAOsT SJKUAKOCTU PeryAHpyeTcsl BBICOTOM CAMBHOM Ilepe-
ropoaku h,. I'lpn HepOCTAaTOUHOM HAIOpe IIAapOB JKUAKOCTH HauyMHaeT CTeKaTh
Ha HIDKEAEKaIllyIo TAPEAKY depe3 Te >Xe OTBEPCTHS, 4epe3 KOTOPBIe IIPOXOAUT
U map, B CBA3M C 4eM IIOAAEP)KaHHe HeOOXOAMMOTrO YPOBHS >KMAKOCTH Ha Ta-
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PeAKe CTaHOBUTCS HEBO3MOJKHBIM. JOTO IPUBOAUT K 3HAUUTEABHOMY CHIDKEHUIO
3(pPeKTUBHOCTU KOHTAKTa (pa3 (CM. AeBYIO BETBb KPUBOM 3aBUCUMOCTU 3P deK-
TUBHOCTU OT CKOPOCTHU Iapa, NpUuBepAeHHOMN Ha puc. VII-6).

Tapeaknu u3 S-o0Opa3HbIX 3AeMeHTOB (puc. VII-8) aBAdIOTCS pa3zHOBUAHOC-
TBIO KOATIQUKOBBIX TApPEAOK U COCTOSAT U3 OTAEABHBIX JAEMEHTOB, Ka’KABIM U3
KOTOPBLIX 00pa3yeT OAHOBPEMEHHO IIOAOCTH AAS IIAPOB U KUAKOCTH. B Hauare
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Puc. VII-8. KoHCTPYKIUSI TapeAKH U3 S-00pa3HbIX Y9AE€MEHTOB:
1 — KopIlyCc KOAOHHEL; 2 — CAMBHAs IIePEeropoApKa; 3 — IapoBOM dAeMeHT; 4 — S-06pa3HBIU dAe-
MEHT; 5 — TIOoIlepeyHble IIePeropoAKH; 6 — pa3beMHBIM S-OOpa3HBIM 3AeMeHT; 7 — >KUAKOCTHBIN
9AEMEeHT; 8§ — OTBepCTHE Al CAMBA JKHMAKOCTH; 9 — OIOpHOe KOabIo; 10 — crpybumHa; 11 —

3arAyIIKY; 12 — mpopes3d B S-00pa3HBIX dAeMeHTax
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TapeAKM yCTQHOBAEH IIapOBOM 3A€MeHT 3, Y CAUBA C TAPEAKU — >KHUAKOCTHBIN
5AeMeHT 7. BepTHkarbHag CTeHKa 4acTU S-O0O0pPa3HOrO 3AeMeHTa 4, BBIIOAHSIO-
el poAb KOAII@uKa, CHaO)KeHa TpanenueBUAHBIMU Hpopesdammu [2. Tlapoas
4acThb S-00pPa3HOro 3AeMeHTa C TOPIIOB IIepeKpBITa 3arAyllKaMu [, IpensaTcT-
BYIOIIMMU BBEIXOAY IIapa B 3TOM HaIpaBA€HHU. AAS IIOBBIIMIEHUS JKECTKOCTH
KOHCTPYKIIUM U YIPOIIEHMUs MOHTa)ka TapeAKH II0 AAMHe S-0O0pa3HBIX 3AeMeH-
TOB NPUBApPUBAIOTCS IIOIEepeUYHble IeperopoAKM . [Ipu OOABIIIOM UYHCAE 3Ae-
MEHTOB BAOAB IIOTOKAa >KMAKOCTU B CepepVHe TapeAKU IIPeAyCMaTpuBalOT pasb-
€MHBIM S-0Opa3HBIM 3AEMEeHT, 4YTO IIO3BOASeT HauWHAaTh Pa300pKy TapeAaKUu
TakK)Ke U B cpepHel dacTu. [Ipoduab S-0oO0pa3HOTO dAeMeHTa UMeeT IOBHIIIEH-
HYIO JKECTKOCTB, YTO IIO3BOASIET U3TOTABAUBATh MX U3 CTAABHOTO AMCTA TOAIIU-
HOM 2 MM U IIpU AHMaMeTpe KOAOHHBI A0 4000 MM He IPUMEHSATH IIPOMEXXYTOU-
HBIX OIIOPHBIX OaAOK.

7KHUAKOCTB ABMXKETCS €AUHBIM IIOTOKOM IO TapeAKe B HallpaBA€HUU K CAU-
By, IIPOXOAS Hap, S-0Opa3HBIMU 3AeMeHTaMU U IIePeAnBasAch dyepe3 HUX. [lapel
IIPOXOAAT 4Yepe3 NMpope3n S-00pa3HBIX 3JAEMEHTOB, 0apOOTHUDPYIOT depes3 >KUA-
KOCTb U IIPU 3TOM CIIOCOOCTBYIOT €€ ABUJKEHHIO II0 TapeAKe.

Khanansble TapeAKu. OTAUUYNTEABHON OCOOEHHOCTBIO KAAQMaHHBIX TapeAOK
SIBASIETCSI YBeAWUeHNe UX CBOOOAHOTO CeueHHs II0 Mepe YBeAMYeHUs CKOPOCTHU
raza. baaropaps 3TOMy CKOPOCTH rasa IpU ero BBIXOAE B CAOU JKUAKOCTH OCTa-
€TCsl NPUMEPHO IOCTOSSHHOUM BIAOTH AO IIOAHOTO OTKPBITHA KAhamaHa. [lepe-
KPBITHE OTBEPCTUU TAapPEAKU CaMOPETyAUPYIOIIMMUCA KAAIlaHAMM IIO3BOASET
pacmIupuThL UHTEPBaA pabOYnX Harpys3oK.

[TepBBble KOHCTPYKIIUM KOHTAKTHBLIX TapEeAOK KAAII@HHOIO TUIa OBIAM pas-
pabotanbl u 3anateHToBaHbl B CLIIA B Hauane ABAALIATHIX TOAOB. B oTBepcTusax
IIOAOTHA TApeAKH BMEeCTO HENOABM)KHBEIX KOAIIQUKOB IIPEAAATrarOCh yCTaHaBAU-
BaTh OABUIKHEIE SAEMEHTHl B (pOpMe 3aKAEIOK C Pa3BepPHYTHIMM BHU3Y CTEpPIK-
HAMU. OTH KOHCTPYKIIUHU OKAa3aAMCh HEpaOOTOCIOCOOHBIMM U, He HaWAA IIpHU-
MEHEeHUs B IIPOMBIIIANEHHOCTH, HE MOTAM COCTABUTH CKOABKO-HUOYAB CEPBE3HOU
KOHKYPEHIIMU KOAIIQYKOBBIM TapeAkaM, KOTOPble B TO BpeMsl 3aHUMaAU BeEAY-
lllee IIOAOJKEHUE B MacCOOOMeHHBIX amnmaparax. Ho maes ycraHaBAMBATHL Ha IIO-
AOTHaX TapeAOK IOABUWIKHEIE JAE€MEHTHI, KOTOpble MOTAU OBl M3MEHSATH CBOOOA-
HOe CedyeHUe IIOAOTHA TapeAKM B 3@aBHCHUMOCTU OT ra30BOM HArpy3KH, CHIIpard
B&)KHYIO POAB B AGABHEMIIIEM COBEPIIEHCTBOBAHUU TapPEABYATHIX KOHTAKTHBIX
YCTPOUCTB.

I[Tonapo6mAOCEH ellle OOAee TPUAIIQTU AET, IPEeKAe YeM OBIAU pa3paboTaHbl
KOHCTPYKIIUM KAQIIQHHBIX TApPEAOK, HAIEAIIUX IIUPOKOe IIpUMeHeHHe B IIPO-
MBIIIIAEHHOCTH. B MATUAECITHIX ropax amepukaHckue upmbl «Glitsch», «Koch»
u «Nutter» BBOAAT B 3KCIAyaTallMIO IIepBBble IIPOMBIIIAEHHEIE KOAOHHBI C KAa-
IIaHHBIMM TapeAKaMu. TapeAKd HCHOBITBIBAAMCH B abcopOepax, OTHIapHBIX U
PEKTU(DUKAIIMOHHBIX KOAOHHaX. OKa3anoCh, UTO KAAIIAHHLIE TapeAKH, IO CpaB-
HEHMIO C KOAIIQUKOBBIMU, UMeIOT MEHBIIYI0 MacCy M MeHBIIYI0 CKAOHHOCTH K
3arpsi3HEeHUSM, IOBBIIIEHHYIO NPOIYCKHYIO CIIOCOOHOCTh, OOAee BBEICOKYIO 3(-
(PeKTUBHOCTh MacCOIlepeAaud B IIMPOKOM AMalla30He Harpy3oK IO rasy (mapy)
U >KUAKOCTH.

IlepBoe oTeueCcTBEHHOE aBTOPCKOE CBUAETEABCTBO Ha KAQIAHHYIO TaPEAKY
OblAO BBIAAHO B 1961 1. .. MaaeskuKy. OTa KOHCTPYKLHS OBIAA YCIIEIIHO
BHEApPEHa B CIHMPTOBOM IIPOMBIIINAEHHOCTH. BTopas KhamaHHas OPSIMOTOUYHAs
TapeAKka, pa3dpaboraHHas Bo BHMUHedremame B 1965 r., moayumaa HIMPOKOeE
pacmpocTpaHeHue B HedTemnepepabaThiBatolel U HeTeXUMUIECKOU TTPOMBIIII-
AEHHOCTH.
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Cpear U3BECTHBEIX B HACTOsIlee BpeMs KOHCTPYKIIUM KAAIaHHBIX TapeAOK
C IIlepeKpPeCTHHIM ABWJKeHHeM (ha3 oco0Oe MeCTO 3aHUMaeT TapeAkKa, pas3pado-
TaHHag upmon "Glitsch”, ¢ AMCKOBBIMU KAanmaHamMu V-1, y KOTOPBIX HaIpaB-
AdIOIIME C HUDKHUMU OTPAHUUUTEAIMH IIOABEMA IITAaMIIYIOTCS 3a0AHO C KAama-
HOM M oTrubaroTcst 3areM mop yraom 90°. Kpas kramaHa HeCKOABKO OTOTHYTHI
BHM3, YTO IIOBBIIIAET AOKAaAbHYIO CKOPOCTH ra3a IPU BBEIXOAE €r0 M3-II0A KAa-
IaHa. OTU TapPeAKM MHOTHE TOABI YCIIEIIHO 3KCIAYATUPYIOTCS B IIPOMBIIIAEHHO-
CTH M XOpOUIo cebsl 3apeKOMEHAOBAAM.

Ha puc. VII-9, a npepcTaBreHa KOHCTPYKIIMS TapeAKU C AMCKOBBIMHU KAa-
IIaHaMHU, ABASIOLIASACSA AAABHEWIIIMM YCOBEepPIIEHCTBOBAHMEM KhaamaHa V-1. B oT-
BEpCTUSAX TOAOTHA [ TapeAKHW YCTAHOBAEHBI AMCKOBBIE KAANaHBl 2, KOTOpHIE
LIEHTPUPYIOTCS TPeMs, PACIOAOKEHHBIMU IOoA yraoM 120°, HampaBASIONIUMH 4,
UMeIOIIMMM HUWJKHUE OIPAaHWYUTEeAN IIoAbeMa O. HadaAabHEBEIM 3a30p MeXAY
KPOMKOM AMCKa KAAIIaHa U IIOAOTHOM TapeAKH IOAYYAalOT IIPM IIOMOIIU OTrpa-
HUuuTerer 6. AAS yMeHBIIEeHUd THAPAaBAMYECKOIO CONPOTUBAEHUS B IIeHTpe
KAQIlaHa BBIIOAHEHO KOHHWYECKOe YIAyOAeHHWe 3, HalpaBA€HHOe HAaBCTpedy IIO-
TOKYy IIapa, 4TO O0ecIleyrMBaeT IIAaBHOe OOTEKaHHe MapOBBIM IIOTOKOM AMCKa
KAQIlaHa.

ITpu cOopKe KAANaHHBEIX TapeAOK B 3aBUCHMMOCTU OT AHMaMeTpa amnnapara
Ha NIOAOTHE OAHOU TapeAKHM YCTAHABAWBAIOT OT HECKOABKHUX AECSITKOB AO He-
CKOABKHUX TBICSAY KAQIIAHOB. B CBA3M C 3TUM AAS QNIlapaTOB OOABLINX AWaMeT-
POB HEOOXOAMMO YIpPOIeHHe COOPKM KAAIaHHBEIX TapeAoK. OAWH M3 BapUaH-
TOB KOHCTPYKIMHU KAAQIlaHa, KOTOpasd 3HAUUTEABHO OoOAerdaeT COOPKY TapeAKH,
npepcTaBreHa Ha puc. VII-9, 6. Hamnpasagriomiye 4 BBINOAHEHBI C YIPYTUMH
SI3BbIYKAaMU S, OTPAHUYMBAIONIVMMN BEPTUKAABHBIM IIOABEM KAallaHa. KaalaHB
YCTAQHABAUBAIOTCS CBepXy Oe3 CIeNWAAbHBIX NPUCIOCOOAEHHH IIyTeM HasKaTUs
Ha AACTUHY KAamnaHa. [Ipyu 3ToM NpYy’KMHAINME KOHIBI HAIPABASIONIUX 4 CXKU-
MAaIOTCS HaBCTPeUy APYT APYTY, @ 43BIUKU-OTPAHUYUTEAU S 3aBOAATCA IOA IIO-
AOTHO TapeAKH. TakKasg KOHCTPYKIMsS OOeCIeYMBaeT Tak’Ke CHIJKEHHEe pPacxopd
MeTaAAd, TaK KaK AAS M3TOTOBAEHMSI KAallaHa UCIOAB3YIOT AWCKH, 0Opa3oBaB-
1Iyecs IpU BEIPyOKe OTBEPCTUM B IIOAOTHE TapeAKH.

Bo BHUWHedTemaliie pazpaboTaHa TapeAKa C TpalelrueBUAHBIMU KAalla-
wamu (puc. VII-9, &), y KoTopklx MeHBbIIee OCHOBaHME Tpaleluu OOpPAIleHO B
CTOPOHY CAMBA >XUAKOCTHU. VITHTEHCUBHOCTH NPSIMOTOKA Ha TAKMUX TapeAKax 3a-
BUCUT OT OTHOIIEHMS BBEICOTHI Tpaleluu K AAMHE ee OOKOBOM CTOPOHBI: YeM
MeHBbIIle 3TO OTHOIIIeHHWe, TeM MHTEeHCHBHee IIPSIMOTOK Ha Tapeake. [Ipocrorta
KOHCTPYKIIUU TAaPEAOK C TpalelueBUAHBIMU KAAIlaHAMU U IIPAKTUUYeCKH 0e30T-
XOAHAsI TeXHOAOTUSI U3TOTOBAEHUS KAQIIAHOB IIO3BOASIET U3TOTABAUBATHL HUX B
peMOHTHO-MexaHndeckux Iexax HIT3.

C 1eAplO MOBHIIIIEHUS NPOU3BOAUTEABHOCTH TApPEAKH, YBEAWYEHUS NMOBEPX-
HOCTH KOHTAaKTa (pa3 ¥ paclIvpeHUs pAMana3oHa yCTOMYMBOU pabOTH paspado-
TaHBl OaANacCTHBIE KAallaHHBIE TapeAKd (puc. VII-9, ). Tlpm MaabIx Harpyskax
IO Iapy TapeAKa paboTaeT Kak OOBIUYHASA C AMCKOBBIMU KAAllaHAMHU MeHBIIel
Macchl. [Ipu yBeAWueHMU HArpy3KU AMCKOBBIM KAQIaH yIUpaeTcs B OAaAAacT U
paboTaeT COBMECTHO C HUM KaK OAWH YTS’KEeAeHHBINM KAalaH. Takasd KOHCTPYK-
IUg MO3BOASET PACIIUPUTh AMAIIa30H CAMOPEryAUPOBAHMS U YMEHBIIUTL CO-
IIPOTUBAEHUE TAaPEAKH, OCOOEHHO IIPU HU3KUX HArpyskax IO Iapy.

IlpeacTaBasieT MHTepeC KOHCTPYKLUSA IIPAMOTOYHOM KAAQIIAHHOM TAPEAKH C
IPyIIOBEIM 0OaaracToM, paspaboraHHas Bo BHUMMuedTemame (puc. VII-9, &).
[ToAOTHO ! TapeAK” H3TOTOBAEGHO C MPHMOYTOABHBIMU OTBEPCTHAMHY, 3aKPEITHI-
MH CBepxXy KAallaHaM® 2 NpPAMOYTOABHOU (QOpMEI 25 X 150 mam 25X 300 M.

233






Puc. VII-9. KOHCTPYKIUM KAQNaHHBIX TaPEAOK:

a — AMCKOBBHIN KAaamaH gupmbl "Nutter”; 6 — AMCKOBBIN KaanmaH gupMmbl “Sulzer"; & — Tpamenue-
BUAHBIN Kaaman BHUMuedTemaria; & — G6aaracTHbIN Khaamad V-4 ¢upmer “Glitsch”; & — 6Gaanact-
HBEIM KranaH BHUMVHedTeMala; e — npsAMOTOYHBIM KAanaH PI'Y HedTu u raza um. V.M. I'yOkuHa;
1 — moAOTHO TapeAKH; 2 — KAamaH; 3 — KOHHYeCKOe YTAyOAeHHe; 4 — HampaBAsolue; 5 — OT-

PaHUYUTEAU BEPTUKAABHOT'O NOABbEeMa; 6 — OrpaHUYUTeAM HadyaAbHOTO 3a30pa; 7 — Oaanract; 8 —
CIIeIIMaAbHBIM OrpaHMYUTEAb oOABeMa; 9 — pbruar; 10 — OOAT; I1 — OTBepCcTHS B KAallaHe; 12 —
KO3BIPbKU

KhaamaHel Tako¥ (hOPMEI M3TOTABAUBAIOTCSA IIPAKTUYECKU O0e3 OTXOAOB, a AOCTa-
TOYHO OOABIIINE pa3Mephl KAallaHa ITO3BOASIOT YMEHBIINUTh WX KOAWYECTBO Ha
IIOAOTHE M CHU3UTH TE€M CaAMBIM TPYAOEMKOCTBH H3TOTOBAEHMHS U CTOUMOCTH Ta-
peaku. KhanaHbl IEHTPUPYIOTCA B OTBEPCTUAX IIOAOTHA TAPEAKU ABYMs HAIPaB-
ASIOIIUMU 4 C OTPAaHUYUTEAIMHU O BEPTUKAABHOIO IlepeMelneHusd. KakAbIli Kaa-
IIaH UMeeT phl4ar 9, OAUH KOHeI] KOTOPOTO >KeCTKO INPHUKPEeNAeH K KAallaHy, a
APYTOM HaXOAUTCS Hap IIOAOTHOM TapeAKU MeXKAY KAallaHaMU.

IMpy HU3KMX IIApPOBBEIX HArpy3KaxX KAAIaHBl OAHUMAIOTCA BEPTUKAABHO AO
TexX IMOp, IIOKa OIPAaHWYMTEAM Ha HAIPABAJIOIINX 4 He YIPyTCd B IIOAOTHO Ta-
peaku. IIpu aTOM Tapeaka paboTaeT B peXKUMe IIEPEKPECTHOTO TOKa. YBeAnude-
HHUe IIapoBOM HArpy3Kud IPUBOAUT K IIOBOPOTY KAAIlaHOB, KOTOPHIM oOOecredu-
BaeT BBIXOA IIapa B CTOPOHY CAMBA >KMAKOCTH, T.e. HA TapeAKe CO3AaeTcs Iepe-
KPeCTHO-NIPSIMOTOYHBIN pesXuM. Haanume pelyaroB 9 Ha KAallaHaX CABUIaeT IIe-
peXOA, OT MEePEKPEeCTHOTO K IEPEKPECTHO-NPAMOTOYHOMY PEXUMY B CTOPOHY
MOBBIIIEHHBIX CKOPOCTEU MAapOBOTO MOTOKA.

Ha puc. VII-9, e npeacTaBAeHa KOHCTPYKIUSA IIPSIMOTOYHOM KAAQIIAHHOM Ta-
pPeAKu c 1nep@OopupPOBaHHLIMU KAAllaHaMM, B KOTOPOM BBITOAHO COUYETAIOTCS IIO0-
BBIIIIeHHAs IPOU3BOAUTEABHOCTD NMPSMOTOYHBIX KAAQIIAHHBIX TAPEAOK U BBICOKAS
3 PEeKTUBHOCTb CUTUYATHIX TAPEAOK. B OTBEPCTUAX TOPU30HTAABHOTO IOAOTHA |
YCTQHOBAEHEI IAQCTUHYATEIE KAQIIaHBI 2, UMeollue oTBepcTusa [/ ¢ KO3BIpbKa-
MU 12, BEICOTA@ KOTOPBIX YBEAWUYHWBAETCSI B CTOPOHY OTKPBITHS KAAIaHOB. Mak-
CHUMaABHBEIM YTOA OTKPBITHSI KAAIIAHOB COCTaBAsSIeT 25°, IPU 3TOM MAOINAABL 3a-
30pa Me>XAY KAallaHOM U IIOAOTHOM TapPeAKM NPHUMePHO paBHA IIAOIIAAU OTBEp-
CTHS B IIONOTHE TapeAKU.

ITpu HeOOABIINX HArpy3Kax Iap IPOXOAUT Yepe3 OTBEPCTUS B KAAllaHAX U
TapeAaka paboTaeT BCeM CedYeHHeM KaK OOBIYHAsA cHUTYaTas. B oOaacTu NHOBHI-
IIEeHHBIX ra30BBIX HArpy30K OAHA 4YacTh IIAPOBOTO IMOTOKA BBIXOAUT WU3-TIOA
KAQIIQHOB B MPSIMOTOKE C JKUAKOCTBIO, @ ApPyras HAIPaBASETCS KO3BIPbKaMHU B
OTBEPCTUSI KAAIIAaHOB. OTUM AOCTUTAIOTCSI WHTEHCUBHOE B3auMMOAEMUCTBUE KOH-
TAaKTUPYIOUIUX (a3, YBeAMUeHHe 3allaca >KMAKOCTH Ha TapeAKe M BBICOKas 3(-
(heKTUBHOCTE MaCCOIEPEeAQUN.

CTpyliHBIe TapeAKd. Y CTPYWHBIX TapeAOK KOHTAKTHBIE 3SA€MEHTHI
(mIpocedky, A€NECTKU U T. II.) PACIOAO’KEHBI TAKMM OOpPa3oM, YTO IIap, BBIXO-
MAIIVM B JKUAKOCTB IOA HEKOTOPBEIM YIAOM K TOPH30HTY, IIpHUOOpeTaeT ropu-
30HTAABHYIO COCTABASIONTYIO CKOPOCTH, COBIIGAQIOIIYIO C HAlPaBAEHUEM ABUKe-
HUS KUAKOCTHU II0 TapeAKe UAM IIOA HEKOTOPHIM YTAOM K HeMy. baaropaps ato-
My MO>XKHO CO3AaTh HaubOoAee OAATOIPUATHBIE YCAOBUSA AT 3(PDEKTUBHOIO KOH-
TakTa (pa3 IpPU BBICOKOM IMPOU3BOAUTEABHOCTH KOHTAKTHOI'O yCTpoMcTBa. [Ipm
YUCTO NPSIMOTOYHOM ABWJKEHUM (Pa3 U OOABIIOM CKOPOCTH IIapa HPOUCXOAUT
CHOC >XUAKOCTH B HAllPAaBA€HUU CAMBHOTO KapMaHa, 4TO 3aTpPyAHdeT padoTy
IIEPEeAUMBHOIO YCTPOMCTBA U IIPUBOAUT K CHMJKEHMIO 3(P(PEeKTUBHOCTU PabOTHI
TapeAKH.

YroOnl m30eKaThb 3TOTO, NPUOETraloT K PA3AWMYHBIM IIpHEMaM, II03BOASIO-
UM AOKAAM3MPOBATh (CKOMIIEHCHPOBATH) NPSAMOTOYHOE ABWJKEHHEe (a3 W He

234



AOIIYCTUTBh €T0 PacHpOCTpPaHeHHUs Ha BCIO TAPEAKY, IPUMEePOM MOJXKET CAY’KUThb
YCTQHOBKA IMOIIEPEUYHBIX CEeKIMOHUPYIOWNX Ieperopopok (puc. VII-10, 6 u &),
Cco3paHmMe ABMDKeHMs (pa3 B IepeceKaloIuXCsl HAITPaBAEHUSX, KOTAQ OCU COCEA-
HUX AEIeCTKOB PACIOAOKEHBI BO B3aWUMHO IIEPIEHAVWKYASIPDHOM HAIlPaBACHUM
UAM O00pasyioT my4ok mphMerx (puc. VII-10, & w &) u T.1I.

Tapeaku npoBanbHOro tuna (puc. VII-11) nepekpbIBalOT BCe ceyeHHe KO-
AOHHEBI U COCTOSIT U3 OTAEABHBIX CEKIJUM, YKPENAeHHBIX Ha OIIOPHOM KOABIle U
Oankax Kapkaca. AAd IPOXOAA IIapOBOM M JKUAKOM (Pa3 BHIIOAHEHBI OTBEPCTUS
UAU TPOPE3H, MAOIaAb KOTOPBIX cocTtaBaseT oT 10 po 30 % maoliapam Bcel Ta-
peaku. Ha Tapeakax mpOBaABHOTO THIIA [TApOBasi U KUAKas (pas3bl KOHTAKTUPY-
IOT 10 CXeMe IPOTHUBOTOKA, OAaropapsl uyeMy IIPOHMCXOAUT WHTEHCHBHOe Iiepe-
MelIuBaHUEe JKUAKOCTH IIO0 BCeM BBICOTE€ KOHTAKTHOW 30HHL. llap W >KHUAKOCTB

o/ o/ J/ [peoe D

WNANNN

Puc. VII-10. Cxema CcTpyiHO-HallpaBA€HHO! TapeAKU C BEPTUKAAbHBIMU IIONEPEYHBIMHU CEKIUOHU-
PYIOIIUMH IIeperopoAKaMu:

a — oOmwmi BUA; 6 — CXeMa KOHTAaKTHOM 30HBI, & — BBOA YacTH I[IOTOKA Iapa IONepeK II0TOKa
SKUAKOCTH; & — BBOA YaCTH IIOTOKA Ilapa IIOA YIAOM K IIOTOKY JKHMAKOCTH; @& — YCTQHOBKAa IIOIe-
PEUHLIX IIePEeTOPOAOK B (hopMe rpeGeHKHU: ! — KOPIYC KOAOHHEI, 2 — IIOAOTHO Tapeaky; 3 —
IpUeMHBLIN KapMaH; 4 — CTeHKa IIePEeAMBHOTO KapMaHa; 5 — IIOAIIOpHAsi IIeperopopka; 6 — aeme-
CTOK (sI3BIUOK); 7 — BepTHUKAaAbHAas IIePeropopka; 8§ — CAMBHAs Ieperopopka; 9 — mpopesb B Bep-
TUKAABHOM IIeperopopke
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Puc. VII-11. CxeMbI TapeAOK IIPOBAABHOIO THIIA:

a — pemieryaras TapeAka; 6 — CUTYaTas BOAHHCTAsl TapeAka; & — pelleTdarasl TapeAka C OTOTHY-
THIMM KPOMKaMH IleAel; & — TpyOdaTo-pellerdyaras TapeAKa, OCHAllleHHas ToOpUPOBAHHOM AeH-
TOM; ! — KOpIyC KOAOHHBI, 2 — OIIOPHOE KOABIIO; 3 — CEKIHs ITOAOTHA TapeAKHd

IIPOXOAAT 4Yepe3 OAHM U Te ’Ke KaHAaABl, IIPU 3TOM MeCTa CTOKA >KUAKOCTH U
IIPOX0AQ ITAPOB CAYYaWHBIM OOpPAa30M IlepeMeIaroTCs IO MAOIIAAN TAaPEAKH.

Tapeaku 3TOro THIa ropaspo OOAee UyBCTBUTEABHBI K M3MEHEHHIO HArpy-
30K IIO0 KMAKOCTH M [Iapy U MMeEIOT OoAee Y3KUU AMAIIa30H pabouMx HaArpys3ok
N, 4eM TapeAKU CO CIeIlMaAbHBIMU IIE€PEeAUBHBIMU yCTpoMcTBaMU. [Ipu HeOOAb-
IIOM IIapOBOM HArpy3kKe HAIOp IapoB HEAOCTAaTOYeH AAS OOpa3OBaHUSA CAOSI
KUAKOCTU Ha TapeaKe. [Ipm OOABIIMX MapOBBEIX HArpy3KaxX COINPOTHUBAEHHE Te-
YEeHUIO KUAKOCTH 4epe3 OTBEDPCTUSI TAPEAKH CTAHOBUTCS CTOAbL 3HAUUTEABHBIM,
YTO II€HA 3allOAHSET IIPAKTAYECKH BCe MeKTapeAb4aTOe IIPOCTPAHCTBO U HOP-
MaABHBIM ITIEPETOK JKHAKOCTU C TapeAKM Ha TapeAKy Hapymaercs. [Ipu stom
pPe3Ko BO3pacTaeT T'MAPABANWYECKOe CONPOTHUBAeHUEe IIOTOKY HapoB. Takoil pe-
KUM paOOTHl Ha3bIBaeTCs 3axAeOblBAHUEM U OIpeAeAsieT IIpeAeAbHBle IIapOBYIO
U >KMAKOCTHYIO Harpy3Ku KOAOHHBI.

CTraHpapTHEIE IIPOBAAbHEIE pellleTdaThle TapeAaku arameTpom 1000 — 3000 MM
UMEIOT IIUPUHY IPIMOYTOABHEIX IIpope3elr 6 X 60 mM, mar ot 10 oo 36 mMm. Ha
ABYX CME>XHBIX TapeAKaX IPOpPe3U BBIIIOAHSIOT BO B3aUMHO II€PIEHAUKYASPHBIX
"HanpasaeHuax. Ha puc. VII-11, @ noka3zaH IporpecCUBHBIN BAPUAHT U3TOTOBAE-
HUS pellleT4aTOU IIPOBAABHOM TapeAKH, KOTrAa KpaW IIOAOTHA OTTUOAeTCs U BHI-
IIOAHSIET POAB Hecyllle Oanku. Takas KOHCTPYKIMS IIPUMeHseTCs NpU Iepepa-
OOTKe KOPPO3UOHHBIX INPOAYKTOB M IMO3BOASET U3TOTOBUTH IIOAOTHO M OIOP-
Hble KOHCTPYKIUM U3 ACTHPOBAHHOM CTAAM.
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AAST YBEAWUEHUST IIPOM3BOAUTEABHOCTH B 3(M(EKTUBHOCTH IIPOBAaABHEIX TapeAOK 3a cdeT 60-
Aee PaBHOMEPHOTO paclpeAeAeHHs IOTOKOB II0 CeYeHMIO KOAOHHBI IPUMEHSIOT CUTYaThle BOAHMC-
Tele TapeAku (puc. VII-11, 6), pemeryaTble TapeAKH C OTOTHYTHIMM KpOMKaMu Ieaed (puc. VII-11,
&). TlpeacTaBasieT uHTepec TpyOdaTo-pelieTdatast Tapeaka (puc. VII-11, &), moroTHO KOTOpO# Ha-
OupaloT U3 TPyO, PACIOAOKEHHBIX IIapAAAEABHBIMH DSIAGMU. B 3a3ope Meskpy TpybaMu pacIoAo-
JKeHa roppupoBaHHasl CTaAbHAs AGHTQ, IIMPHUHA KOTOPOM paBHA BeAnMdMHe 3a3opa. [lap mpoxoput
gepes 3a30p MeKAy TpybaMU B MecTaxX, A€ TOPH30HTAAbHBIE YYaCTKH A€HTHI BEICTYHAIOT Hap IIO-
BEpPXHOCTBIO TPYO, TaK KakK CONPOTUBAEHHE Ha ITUX ydacTKaX MUHHMMAaAbHO. B Tex MecTax, rae ro-
PH30OHTAALHBIE YYACTKU A€HTHI PACIOAOJKEHEI II0A TPyOaMH, IPOXOAUT JKUAKOCTL. B cayuae HeoO-
XOAUMOCTHU OTBOAA (IIOABOAQ) TellAd IIO TPyOaM MOJKeT OBITh IyIeH XAAAAreHT (TEIIAOHOCHUTEAB).

PAN xA QADAE 1E

AEADAAEExANEE
1E C')N

N TAPAEEATU

PacueTr ruApaBAMYECKOTO COIIPOTHMBAEHHSI TapeAKH. B pesyan-
TaTe T'MAPABAMYECKOI'O pacueTa ONPEAEAFdIOT CONPOTHBAEHUE TapeAKU IIPOXOIK-
AEHUIO IIOTOKa MapoB, pa3Mephl IIePEeAUBHOIO YCTPOMCTBA U PACCTOSHUE MEKAY
TapeAKaMu.
ComnpoTuBAeHHe NMOTOKY IIapoB Ap = p; — p, (puc. VII-12) ckrapbiBaeTcs
U3 CAEAVIOIIMX TPEeX COCTaBASIONIUX: COIPOTUBAEHHUS CYXOM TapeAkn Ap;,
OOyCAOBAEHHOT'O TIOTEPSIMU Ha TpPeHHe U MEeCTHBIMH COIPOTUBAEHUSMU IIpU
ABVJKEHUH Ilapa B KaHaAaX TapeAKH; COIPOTUBAEHMS CAOSl JKUAKOCTH Ha Tapea-
Ke Ap,; COIPOTUBAEHUS ApD;, CBA3aHHOTO C IIPEOAOAEHUEM CHUA IOBEPXHOCTHOIO
HATsSPKEHUs Ha paHulle JKUAKOCTL — IIap IIPM BLIXOAE Ilapa M3 OTBEPCTHM Ta-
PEAKH B KHAKOCTE. TakuM obpa3oM

Ap = Ap, + Ap, + Aps.

BcaepcTBHE OTHOCHTEABHO HEOOABIION AAMHBI KaHAaAOB, 110 KOTOPBIM IIap
IIPOXOAUT CKBO3b TAPEAKY, COIPOTHBAEHUE CyXOH TapeAKUM B OCHOBHOM OIIpe-
AEASIeTCSI MECTHBIMM TMAPABANYECKUMU CONPOTUBAEHUSIMH, CBSI3aHHBIMU C H3Me-
HeHHeM CeYeHUY M HAIlpaBAEHHS ABUJKEHUS IIOTOKA; COIIPOTHUBAEHHEM TPEeHHUS
OOBIYHO MOJKHO IIpeHeOpeusb.

B aTOI CBS3M CONPOTUBAEHHWE CYXOM TapeAKHd PacCUUTHIBAIOT IO U3BECT-
HOMY YpPaBHEHHUIO T'MAPaBAMKU!

2

LW

1
=p, Y E —, (VIL1)

iz1 2
rAe P, — MAOTHOCTH mHapa, Kr/m’; & — KO3((@UIUEHT MECTHOTO CONPOTHUBAE-
HUS B IIPOU3BOABHOM I-M CEUYEHHMHU IIapOBOrO KaHaAd; W; — CKOpOCTh Iapa B

3TOM CedYeHUH, M/C.
EcAam B34ATB CKOpOCTh Iapa W;, B KaKOM-TO OIpPeAeAeHHOM CeYeHHUH, TO
ypaBHeHUe (VII.1) MO’KHO 3alIMCATh B CAEAYIOIIEM BHAE!

2
py = ghelin, (VIL2)

rae & — ob6mui Ko3P(PUIMEeHT COMPOTUBACHUS TaPEAKH.
W3 conocraBaerusa ypaBHeHuil (VII.1) u (VIL.2) moayuum

n n FO
t-e(m) - $(2)
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Puc. VII-12. CxeMa K THAPaBAMYECKOMY pacyeTy TapeAOK C INEPEAUBHBIMH yCTPONCTBaMU

rae, F, F, — TAOLIaAW COOTBETCTBEHHO IIONEPEYHOro CeueHUsI KaHara AAG IPO-
M3BOABHOTO (i-TO) K 6A30BOTO CeUeHH, M2

Kak mpaBmao, B KauecTBe 0a30BOTO CeUeHUS IPU OIPEAEAEHWH OOIIero
KO3 PUIMeHTa COTPOTUBAEHUS TAPEAKM & IMPUHUMAIOT TIAOIIAAbL OTBEPCTUM B
IIOAOTHE TapPEeAKU AAS ITPOXOAA T1apa.

TapeaKu HEKOTOPBIX THUIIOB UMEIOT CAEAYIOLIYe 3HaueHnsA KoaddununeHTa &:

KoanaukoBble Tapeaku
TapeAkHu U3 S-0Opa3HBIX 3A€MEHTOB (IO CKOPOCTH NAapoB B IATPyOKax)
CuryaTble TapeAKu
KhamaHHBIE TAPEAKH (KAAIAHBI IIOAHOCTBIO OTKPBITBL)...ccveuviririeeerinierierteseseseniensesesenseseeniens
CTpyliHBIE TAPEAKH C YTAOM OTTMOKHU AEIeCTKOB 25°
6e3 CeKIMOHUPYIOIINX IIePETrOPOAOK
C CeKIIMOHUPYIOUIUMH IIeperopopkaMm BHICOTOM 35— 50 MM
Pacuet ¢ ucronb3zoBaHUEM 061]_[81"0 KOB(I)Q)I/IHI/IQHTG COIMPOTUBACHUS TAPEA-
K1 AdeT AOCTATOYHO XOpoIline Pe3YAbTAThI AN TAPEAOK CO CAOXXHBIM KAaHAAOM
(KOAIauKOBBIE, U3 S-OOpPA3HBEIX SAEMEHTOB U T.II.), Y KOTOPBEIX BXOAHBIE KPOM-
KU He OKA3BIBAIOT pPeIlalollero BAWGHNWS Ha BEAWYHNHY I'MAPABAMYECKOI'O COIIPO-
TUBACHUS, 4 CTEHKHN KdHdAd IIOAYYAlOTCsA AOCTATOYHO TAAAKHMMHU B Pe3yAbTATe
TEXHOAOTHYECKHUX onepaunﬁ IIPpU M3TOTOBACHUU TAPEAKHN (I_HTaMl'IOBKa, rubka u
T.I1.). AAST TAPEAOK C OTHOCUTEABHO IIPOCTHIM KaHAAOM (CHUTYaThie, KAATlaHHBIE,
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CTpy¥HEIe U Ap.) OOABIIIOEe BAUSHHE Ha pacueT BEeAWYMHBI Ap; OKa3EBIBAIOT CO-
CTOSTHUE KPOMOK OTBEPCTHM, OTHOCHUTEABHBIM pa3Mep OTBEpPCTHUM, a Takyke Ha-

IIpaBA€HHME BBOAA U BBIBOAA IIOTOKA IIapa.

Ha puc. VII-13 noka3aHa 3aBUCUMOCTB 00IIero Ko3g@uimeHTa ruApaBAMYECcKOro COIpPOTUB-
AeHHSI € OT OTHOIIEHMS BBICOTHI IIOABEMa KAaamaHa h K AWaMeTpy oTBepcTHst D, AAS KAaallaHa
"Glitsch” V-1 u IAOCKOro AMCKOBOI'O KAallaHa C HUJKHUM OrpaHWYeHHEeM IIopAbeMa. B MHTepBane
3HaueHU# h = 2+10 MM KO3 (PUIIMEHT I'MAPABAMYECKOTO COIPOTHMBAEHMS KAamnaHa V-1 B cpepHeM
Ha 60 % MeHBIlle, YeM Yy IMAOCKOTO AMCKOBOTO KAalaHa. OTO OOYCAOBAEHO BAHUSHUEM KOHCTPYKIIUHI
KaamaHa V-1, UMerolero HeCKOABKO OTOTHYTEIE Kpas, YTO YBEAMYMBAET 3a30D MEXKAY AMCKOM KAa-
IlaHa U NTOAOTHOM TapeAKU IIPH 3aAaHHOM BBICOTE ITOAbeMa KAallaHa.

Beanuuny ob6mero Koa(h@UIMEHTa TUAPABAMYECKOTO COIPOTUBACHUS PpPACCUUTHIBAIOT IO

YPaBHEHUSIM:
Ms KaamaHa "Glitsch”" V-1
o 0,0756 +312;
(h/D,)"%

AN TINOCKOTO AMCKOBOTI'O KAAQIlaHA

g-—211 L510

(h/D,)*

OTAUYUTEABHON OCOOGEHHOCTHIO AIOOOM KAAQIAHHOM TapeAKH SIBASIETCSI HaAWdHe guand3oHd
CamMoperyAupoBaHusl CBOOOAHOTO cedeHUs1. TUIIOBasi 3aBUCHUMOCTb I'MAPABAMYECKOTO COIPOTHUBACHUS
CyXOM KAAQIIaHHOM TapeAKU OT CKOPOCTH Ilapa HMeeT TPH XapaKTepHble obaactu (puc. VII-14).
Ipu MaABIX CKOPOCTSIX Iapa KAallaH HeIOABMIKEH, IIap IPOXOAUT depe3 HaudyaAbHBIM 3a30p MEXKAY
KAQIIQHOM U TIAOCKOCTBIO TapeAK: (0OAacTh I, KAallaH 3aKpHIT), THAPABAMYECKOEe COIPOTHUBAECHUE
TapeAKH NPONOPLUHOHAABHO KBaApaTy CKOpocTHu mapa. [Ipu AaabHelIleM yBeAWUYeHUU HArpy3kKu IIO
Iapy KAallaH HauyMHaeT IIOAHUMATBCS B TOT MOMEHT (ToukKa A Ha KPHUBOM), KOTAQ JHEPrusl IPOXo-
AAIIEro Iapa OKa3bIBAeTCd AOCTATOYHOU AASL TOTO, 4YTOOBI INMOAHSTH KAamnaH (obaacTb II, KhamaH
YaCTHUYHO OTKPHIT). B 3ToIl 06AAacTH THAPABAMYECKOE COIIPOTHMBACHUE TapeAKU OIIPEAEAdeTCs B
OCHOBHOM MacCO¥ KhamllaHa. IIpH yBeAWdYeHHWM MacChl KAallaHa TMAPaBAMYECKOe COIPOTUBACHHE B
obnactu II pacrer (amHHMM I, 2 u 3). Iloche mopbeMa KAallaHAa B KpaliHee BepXHee IIOAOJKeHUe
(Touka B Ha KpUBOH) CBOOOAHOE cedeHHe TapeAKU CTAHOBUTCS IIOCTOSIHHBIM M THUAPaBAMYECKOE
CONPOTUBAEHHE pacTeT IPONOPIHUOHAABLHO KBAApaTy CKOPOCTH mapa (obaacTb [II, KaamaH OT-
KPBIT). YBeAWYeHHEe MaKCHUMAaAbHOM BEICOTHI IOABeMa B 0OAacTU [/l IPUBOAUT K CHUJKEHHUIO THA-
PaBAMYECKOTO CONPOTUBACHUS (AMHUUM 4, 5 U 6). 'paHUUHBIe CKOPOCTU CMeHBl pexxumoB W, , u

3
25
et [
DO
20
\ y
15 = T
J D
1 2 0 Puc. VII-13. 3aBucuMoCTh 0OIIETO
Kod(hdunmeHTa IrUAPaBANYECKOTO
10 \ COTPOTHUBAEHUSI & OT OTHOIICHUS
BBICOTBI IMOABeMa KaamaHa h K
AuameTpy orsepcTus D
\ 1 — KpuBag MMM KAallaHa
5 —~— "Glitsch" V-1; 2 — KpuBasg AN
e IIAOCKOT'O AWCKOBOTO KAalaHa C
HIKHUM OIpPaHUYeHHeM IOAbe-
Ma; 3 — KaamaH "Glitsch" V-1; 4 —
TAOCKUM AMCKOBBIM KAaQmaH C
0 0’1 0, 2 0,3 0,4 h /Do HUJXHHUM OrpaHUYeHUEeM IIOAheMa
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Puc. VII-14. 3aBUCHMMOCTbh THApAaB- r 2
AHYECKOTO CONPOTUBACHHMSI CYXOH Apc 10, u/m

KAamaHHOM TapeAku “Glitsch" V-1 20 T T
OT CKOPOCTH ra3a B KOAOHHE AHaA- I | 17 | I
merpoMm 140 MM mpHM Ppa3AUYHON f [
Macce M BBICOTE MOABeMa KAallaHa [ |
(mo aAanneiM K. Xomme, aAmamerp
KAamaHa 75 Mm): % l @p I m
1 — Macca KnaamaHa 88 1; 2 — ! |
Macca KaamaHa 116 r; 3 — Macca 10 I f P
KAamaHa 138 r; 4 — MakcuMaAbHas | | 1/5
BHICOTA IIOABEMa 12 MM, 5 — s } I 7
MaKCHUMaAbHAsl BBICOTA ITOABEMA [ \// //6
17 MM; 6 — MaKCHUMAaAbHAasI BBLICO- I B
Ta HOABEMA 22 MM 6 3
4 I/ r; /_//
2 A7
4 1 — i’ l/ /I /
[ 1 J—L—(
= |
_h— |
I
| |
! |
2 } |
| |
| |
! |
I
|
7 / wﬂ\l I/"/II-III
0,3 04 0,6 0,8 1,0 2,0 W, m/c

W, 3aBUCAT OT CBOOOAHOTO CeUeHMS TapeAKH, BEeAWYMHBI Ha9aABHOTO 3a30pa, MAcChl KAAIIAHOB U
MaKCHMAaAbHOHN BBICOTHI UX IOABEMA.

3aBUCHMOCTEL THAPaBAMYECKOTO COIPOTHUBACHUSI CYXOM KAAlaHHOM TapeAKHd OT CKOPOCTH IIa-
pa TPYAHO IPEACTaBUTH OAHWM ypaBHEHHEM. B cHenmarbHOM AWTepaType AAS Pa3AWYHBIX THIIOB
KAQIIaHOB IIPUBOASATCSI YPaBHEHWUs, IIO3BOASIOIINE BECTH pacuyeT BO BCEM AHMANa3oHe H3MeHEeHUs
HarpysoK.

[lpn KpaliHeM HUH)XHEM MW KpalHeM BepXHeM IIOAOJKEeHUU KAAIllaHOB
(obaacte I u IIl) TUAPABAWYECKOE CONPOTHBAEHHE CYXUX KAAIAaHHBIX TapeAOK
omnpepeadgeTcd o ypaBHenuto (VIL.2).

I'mppaBAMYeCcKOe COIPOTHUBAEHHE KOMOWHUPOBAHHBEIX TAapEAOK (KAallaHHO-
CHTYATBHIX, KAAIIAHHO-peIIeTYaThlX) pacCMaTPUBAETCS KaK COIPOTHUBAEHUE ARO-
0oro M3 ABYX Y4YacCTKOB C IIapaAMeAbHBIMH ITOTOKaMU Iapa @, depe3 KAalaH U
Q). uepe3 OTBEpPCTHUS CUTUYATOrO MOAOTHa (puc. VII-15).

Hcnoaws3ya ypasHeHUe (VII.2) MOKHO 3alMCaTh:

pul O \ e pul Q )\
AP, =E“7HL3603FK} =§C7HL360(C)FC}

rae § ¥ E. — Ko3(pDUIUEHTH TUAPABANYECKOTO COIIPOTHBAEHUS KAallaHa M OT-

BEPCTUM CUTYATOTO IOAOTHA COOTBETCTBEHHO; Q, W (J, — pacxop mapa COOT-

BETCTBEHHO uYepe3 KAAlaH U OTBEPCTUS CHTYATOro TOAOTHa, M°/4; F, u F, —

IAOIIAAL OTBEPCTHUS TIOA KAANIAHOM W OTBEPCTUN CHUTYATOTO MOAOTHA, M2
OTKyAa IIOAy4YaeM

I 2
! Ap; 2(F, 3600) : (VIL3)

Q. =
\ ExPr
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Puc. VII-15. Cxema K pacuery
Koa(hdunueHTa rupApaBAUYECKOro
COMPOTHUBAEHHSI KAQIIaHHO-CUTYa-
TBIX TaPEAOK

C

2
Q. - \/Ap12E§FC36OO) ' (VIL4)
CpH

OO0mui pacxop Nmapa, IPOXOAAIIero Yepe3 TapeAKy,
Q= 0, + Q.. (VILYS)

INopcTaBasia B ypaBHeHue (VILO) BEIpakeHmHa aA pacxopoB mapa (VIL3) u
(VIL.4), HaxOAUM THAPABAMYECKOE COIPOTHUBAEHHE CYXOM KAANaHHO-CUTYATOM
TapeAKH:

Ap1=(FK ELJrF“\Ei] Q) Py (VIL6)

IMpupaBuuBag ypaBHeHue (VII.O) u BbIpa’keHHe AAS IIOTepW Halopa Ha Ta-
peAKe (IpM pacueTe CKOPOCTH Ilapa Ha CyMMapHyro mnaomaps F = F, + F),
IIOAy4YaeM YpaBHEHUE AAG pacyeTa THAPABAMYECKOIO CONPOTHUBAEHUS KAANAHHO-
CHUTYATHIX TapPEAOK:

F, +F.)?
$§= (K+ C)(i\z

I

(|1
Fe |— + F. |—
Ve VE
COHpOTI/IBAeHI/Ie CAOsS JKUAKOCTH HaA TapeaAke

ApZ = Kgpx(h)w

rae K < 1 — ro3p@UIMEHT alspaliuud JKUAKOCTH TpU OapOoTa’ke, 3aBUCSIIUN
OT TUIIa TaPeAKU U CBONCTB NapPOXKUAKOCTHOW CUCTEMEBI; P, — IIAOTHOCTBL JKUA-
KOCTH, KI/M°; h,, — TAyOmHa 6apOOTUPYEMOTO CAOSI JKUAKOCTH, M.

AAS KOATIAUKOBBIX TapeAoK (cMm. puc. VII-7)
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APZ =gpx<(1c +ho +how +%)'
rae I. — rayOMHA IOIPy’KeHUS B JKUAKOCTB IIeHTPa TAKEeCTU OTKPBITOM YacTHU
IIpope3u KOANAauka, M; h, — paccTosHHe OT BEepXHEU 4YacTH NPOpe3U KOAIadKa
AO KPOMKM CAMBHOM IIePeropopKY, M; h,, — IOAIOD JKUAKOCTH Haj CAUBOM, M;
A — TpapMeHT ypOBHS >KUAKOCTH Ha TapeaKe, M.

Ansl BECKOATIQUKOBBIX TAPEAOK ( M3 S-0Opa3HBIX 3AEMEHTOB, KAAIaHHEIE,
CUTYaThle, CTPYWHBIE U APYTMX) BEAWUYMHOM TIpajdeHTa YPOBHA >KUAKOCTH Ha
TapeAKe OOBIYHO MPEHEeOPEraroT U ONPEAEATIOT Ap, IO YPaBHEHUIO!

ApZ = Kgpm(hw + how)'

B KoTOpoM Ko3(ddunuenT aspanuu K = 0,50+0,66.
COCTaBASIIOITYIO CONPOTUBAEHUS Ap;, OOYCAOBAEHHYIO AEHCTBUEM CHA IIO-
BEPXHOCTHOTO HATSYKEHHS, BEIUUCASIOT [I0 YPaBHEHUIO
o

APS = '

IFI/IAP

rAe O — IOBEPXHOCTHOE HaTsKeHWe XKUAKocTH, H/M; 1., TUAPABAMYECKIU
PapnyC OTBEDPCTHUM, Uyepe3 KOTOpPBIe IIap BBIXOAUT B JKUAKOCTD, M.
l'appaBAMUeCKUN papAUyC OTBEPCTUM

F,
=
o

B KOTOpoM F, — MAOWIaAb OTBEPCTHIA, 4epe3 KOTOphIe BEIXOAWT map, M% I1, —
IIepUMeTp OTBepPCTHUY, depe3 KOTOPhIe BEIXOAUT IIap, M.

OO6BIYHO BeAWYHHAa Ap; 3HAYUTEABHO MeHBbIlle APYTUX COCTaBASIONIUX 00-
1IIer0 COIPOTUBAEHUS TapeAKH.

Ans TapeAOK OeCKOATIQUKOBEIX (CTPYMHBIX C BePTUKAABHBIMU CEKIJMOHU-
PYIOIIUMU IIeperopopkaMy, KAANaHHBIX B oOaactu [ m III, CUTYATBIX U APY-
IMX) BEAWYHHY OOIIEro COIPOTUBAECHUS MOJKHO TAK)Ke OIPEACAUTH II0 YpaBHe-
HUIO

2 an02H
AP=§ (§+015)T+gpm(hw +h0w)+0'5Ap3 . (V_[I7)

BEICOTY CAMBHOMN Ieperopopku h, BEIOMPAIOT TaK, YTOOBI OOECIEYUTH AO-
CTQTOYHBIU CAOU >KUAKOCTHM Ha TapeAake h, + h,, = 40 mM. Ilpum MaABIX pacxo-
AAX XMAKOCTM, KOTAa moamop h,, Man, 3TO obOecleumBaeTCsl CAMBHOM Iiepero-
POAKOM BBICOTOM h,. ITpu GOABIINX pacxXopax >KUAKOCTH, KOTAA CAOM KUAKOC-
TH Ha TapeAKe cocTaBasgeT 80 MM 1 OOAee, BBICOTA CAWBHOM IIEPETOPOAKM MO-
XeT OBITh yMeHBbIIeHa BIAOTH A0 h, = 0. B 3ToM cAaydae HEOOXOAUMEINM CAOM
KUAKOCTA Ha TapeAaKe oOeclleuMBaeTCs 3a CUeT IOAIIOpa >KHUAKOCTH Hap Iped-

HeM cAuBa h,.

Pacuer OTKphITHSI mpope3eil KOANaykoB. OCOGEHHOCTh PabGOTEl KOANAYKOBBEIX TAapeAOK 3a-
KAIOYAEeTCS B TOM, 4YTO BEAWYMHA OTKPBITHUS IIPOpe3ell KOAIIAYKOB U CKOPOCTH IIapa B OTKPBITOM
YacTH Ipope3el M3MEeHSIOTCS IpU H3MeHeHUU [IapOBOM Harpy3KH TapeAku. AHaau3 paboTel u
BHU3yaAbHBIE HAOAIOASHUS ITOKAa3bIBAIOT, 9YTO MOMEHTY IOSIBA€HHUS IIePBOTO Iy3bIpbKa Iapa, MpOXO-
AMAIIET0 Yepe3 Ipopes3b, COOTBETCTBYeT HEKOTOPOe ee HadyaAbHOe OTKphITHME [, O0OYyCAOBAEHHOEe
HEOOXOAUMOCTBIO IPEOAOAETEL AEUCTBUE CHA IOBEPXHOCTHOTO HaTsyKeHHUs. [TOTOK Ilapa HauyWHAeT
NIPOXOAUTE 4epe3 Ipope3b, KOTAd ee OTKpbITHe | mpeBhIcUT I, (cM. puc. VII-16).

Hamn6Gonee 9acTO IPUMEHSIOTCS NIPOPE3M TpAINellUeBUAHOM, IPSMOYTOABHOHM U TPEYTOABHOMN
dopmM. Pacder nmpopeseli MIOCAEAHUX ABYX TUIIOB SIBAAETCSI YACTHBIM CAydYdaeM pacdeTa TPalelUueBUA-
HOH IIpOpesu.

242



Vposeno
HcuoOKocmu

Yposenv
noO KOINauKkom

Hcuoxocmu

HOO KOJINAYKOM

Puc. VII-16. CxeMa, HAAIOCTPUpPYIONIas. OTKPBITHE IIPOPE3U KOANIayKa:
a — IIPU HEIIOAHOM OTKpHITHU Ipope3edd (I < h); 6 — IpU HAAUYUU AONOAHUTEABHOTO OTKPBITUS
npopeset (I > h, I = h+1))

PaccMoTpuM TedeHme rasa (mapa) depe3 N 3aTONAEHHBIX TpallellMEBUAHBIX IIPOpe3el (CM.
puc. VII-16). SreMeHTapHBIM PAacXoA ra3a Ha PACCTOSHUM y OT YPOBHSI JKUAKOCTH II0A KOAIIAUYKOM
yepes3 MAOLIAAKY xdy paBeH

d0=u‘2MPz—pn%mdy

YTOOBI HAWTKU PACXOA Ta3a yepe3 CeueHHe, PACIOAOKeHHOe HIJKe HIDKHero obpesa Ipope-
3ell (AOIIOAHUTEABHO OTKPHITas IAOWaAb Fy= B,.l)), 3aMeHNM X Ha IIepUMeTp KOAIlauyka B, u mpo-
WHTErpupyeM BeIpakeHUe A dQ B npeperax oT 0 Ao 1, TOAyYUM

29(P> —Px) 132,

OF =2”’BK
3 P

1
YToOBl HAUTU pacXoA Ta3a yepe3 TpalelUueBUAHYIO 4acTh IIPOPEe3U IAOIIAABIO
1
Fy =E(b1 +b)(I-1y),

BBIPA3UM X Uepes y, [IOAYYUM

2900 — P b-b
dQ = Q(Pz P)yl/z[bIJr h1(1_y)

YMHOXUB 00€ 4aCTU IIOCACAHEro BhIpakKeHus Ha N U IPOUHTEIDUPOBAB B IPeAeAax OT I; A0

— 1)), IOAYYHM PAacXop ras3a, IPOXOASIIEro depe3 TPaIelMeBUAHYIO 4YacTh IIpopeseil mpu [ =
= h+ I

2 29(Px —Px)
Qg =EMN\/#
Pu

dy.

b-by . .b-b, \ 13/2/ b-by

1+3-7;—40J—1 k5b+2 1”

(1—10r”2(5b1+2

CAOKUB ABHEHUA Q u Qp , TOAYYMM BBEIpa>keHUe dCXOAQ I'da3a 4yepes IIpope3u
Fp Fl

IIpyu HAAWYUU AOIIOAHUTEABHOI'O OTKPBITHUA 111

b-ml\
o
J+

|
NG, = 2 uN | 29Px = Pu) NU—IOP/ﬂ5b1+2b biyys
50\ py h
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+113/2

5B~ Nb)- 2N b ;bl 11} .

PaspernB obe dacTH NMOCAeAHero paBeHCTBa Ha N M 0003HayuB OTHoIleHue B/N uepes b,
IIOAYYUM ypaBHEHHe AAS pacueTa PacxoAa rasa 4epes OAHY TpallellMeBUAHYIO IIPOPe3kb:

|
Q =2 |29Px = Pn) (1_10)3/2(5b1+2bhb11+3bhb1 10)+ 113/2[5<b2—b)—2thb11,} ,

T15y o,

(VIL.8)
rae W — KoaddunueHT pacxopad, u = 0,88; I, — HavarbHOe OTKpHITHMe Ipope3el, M. OcTarbHBEIE
obo3HaueHus sicHbl u3 puc. VII-16.

Ilpu b, = b moAyuYMM ypaBHEHHe AASl PACcXOAad Ta3a uepe3 OAHY NPSIMOYTOABHYIO IIPOpPe3b, a
npu b, = 0 — TPeyTOABHYIO.

BeAnunHY HaYaABHOTO OTKPBITHSI IIPOPE3M KOAIIAYKa I, ONPEAEASIOT M3 CACAYIOIIUX ypaBHe-
HUU:

AAS TPaATelMeBUAHON IIpopesn
I,=257 |—9

V g(p)l( _pn)
AAS IPSIMOYTOABHOM ITPOPEe3n
( 305107%) o

1,=11744+ ;
k b 9(Px =P

AAST TPEYTOABHOM NIPOpPe3u

Io=173 [\ 4+(b/W*+b/h 5
b/h g(p)K_pn)

[lpu 3apaHHOM NMApOBOM HArpyske M IPUHSATOM KOHCTPYKLIMU TapeAKu ypaBHeHue (VII.8)
CAY’KUT AASI OTIDEAEAEHUSI BEeAWYHHBI OTKPHITHS IIpope3u I. OTO ypaBHeHHe COOTBETCTBYeT OOIIeMy
cayuaro (I > hul; > 0), Korpa map IPOXOAUT KaK uyepe3 IIPOpe3W KOAIIAuKa, TaK M IO BCEMY €ro
HIDKHeMy Kpato (cM. puc. VII-16, 6).

IMockoabKy ypaBHeHue (VIL.8) HeAMHEMHO OTHOCHUTEABLHO BEAWYHHEBI OTKPBITUS IIpope3u I, ee
OIIPEAEASTIOT METOAOM ITOCAEAOBATEABHBIX MPHUOAMIKeHWH. IIpyu 3TOM, 4TOOBI YCKOPHUTBH DelleHue,
IIOA€3HO BHayaAe IPUHATH | = h U ONpeAeAUTh pacxop mapa (), 4epe3 IIOAHOCTBIO OTKPBITYIO IIPO-
pe3b. Ecan dakTuuecknii pacxop mapa depes npopesb Q, < Q, Tol <hwul, = 0, ecau Q, > Q,, ToO
I>hunl=h+1,.

VYcroitunBas paboTa KOAIIAYKOBOM TapeAKH B 3HAUUTEABHOM CTEIIEHU OIPEAEASeTCS BeANdU-
HOM paboduero OTKPHITHSI IIpope3el KOAMaukoB. [Ipy MUHHMaABHONM pabouell IMapoBOM Harpyske
OTKPBITHE TIPOpPEe3U He AOAJKHO OBITH MeHbINe, yeM h/2 uam 31,.

CheAyeT 3aMeTUTh, UYTO IIPOIYCKHasi CIIOCOOHOCTH NPOpe3el CYIIeCTBEHHO YBEAMYHBAETCS 3a
CYeT CO3AAHUS OTHOCUTEABHO HEOOABIIOTO AOINOAHUTEABHOTO OTKPHITUS Ipopesed I, = 5+10 mMMm.
[NosTomy IeArecOOOpa3HO NMPUMEHATh KOAIIQYKH C IIPOPEe3sSIMH CPAaBHUTEABHO HeOOABIION BBICOTHI
h = 15+20 MM, 4TO obecneunBaeT HEOOXOAMMYIO IPOIIYCKHYIO CIIOCOOHOCTH KOAIIQUKOB 3@ CYET
AOIIOAHUTEABHOTO OTKPBITHSI IIpopesei.

CpepHIOI0O CKOPOCTh TIapa B OTKPBITOM YacTH IPOPe3d KOANAYKa MOJKHO OIIPEAEAWTh U3
ypaBHeHus (VIL.8), paspeauB (), Ha MAOIaAb OTKPBLITOM YacTu mnpopesu F;

Q @

b+b,
byl + h
241 2

BeAMYHHBI CPEAHUX CKOPOCTeH IIapoB B MPOPE3siX KOAIAYKOB MaAO 3aBHUCSAT OT (DOPMBI U
pa3MeposB npope3eI7I, OAHAKO CylIeCTBEHHO€ BAWGHNE Ha HHUX OKA3bIBaeT OTHOIIEHUe TAOTHOCTEN
KOHTaKTUPYOIIKUX (as.

BAnsiHME YPOBHSI JKHMAKOCTH Ha paclipejpeAeHHue IMapoB. AAS MTPaBUABHO

CITPOEKTUPOBAHHOMN KOATIAYKOBOM TAaPEAKM BEeAWMYMHA Pab0odyero OTKPBITHS TPO-
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pesett I AoAKHA OBITH OAM3KOM K BBICOTe IIpope3u h WAM IpPEeBHINATHL ee Ha
Beanuuny I, (cM. puc. VII-16).

BcaepcTBHe HaAWuMA rpapUeHTa YPOBHS KMAKOCTH Ha TapeAKe A U OAWHa-
KOBOTO Ilepenapa AaBA€HUSA Ap = p; — p, IIOTOK IIapOB Yepe3 pa3HbIe YYaCTKU
TapeAKHn OyAeT pasAndYHBIM. KOAIAUKM, PACIIOAOKEHHBIE Yy IIPUTOYHOM CTOPOHHI
TapeAKH, TA€ CAOM J>KHAKOCTU BBIIIE Ha BEAWUYHHY A, IPOIYCTIT HauMeHbllee
KOAMYECTBO IIapoOB, a KOAIAUKM, pa3MellleHHble BOAW3U CAMBHOMN IEePETOPOAKH,
OyAyT MeHBbllIe TIOIPY’KeHBI B CAOU JKHMAKOCTH U IIO3TOMY IIPOIIYCTAT OOABIIe
napos. [To cpaBHeHHUIO CO CpepHeM IapOBOM HArpy3KoM KOAIIQYKOB, COOTBETCT-
BYIOIIEH YPOBHIO KHMAKOCTH Ha TapeAKe IIPU TpapveHTe A/2, mapoBasi Harpyska
KOAIIAYKOB B MeCTaxX INOCTYIAEHUS JKUAKOCTH Ha TapeAKy HMAU CTOKa ee C Ta-
PEAKM AOAKHA M3MEHSThCS Ha BEAMYMHY, OOYCAOBAMBAIONIIYIO 3KBHBAAEHTHYIO
BEeAUUUHY COIPOTUBAEHUS CyXOH TapeAku (A/2)p,g. MakcuMmanrbHasg CTeleHb
HepaBHOMEPHOCTHU II0 CPAaBHEHMIO C pabOTOM CpeAHUX KOATAYKOB OIIPEAEAUTCS
U3 BBEIpaKEHUdI

——
Wep _ | Apy
W Al
\\‘ Ap; = ngz

rae W, u W — CKOpOCThL TapoB (B MapOBLIX MATpyOKaX, MPOPe3six U T.IL) CO-
OTBETCTBEHHO IIPU CpepAHeM BeAWYVHe COINPOTHUBAEHUS TapeAKd WM B MecTe II0-
CTYHIAEHUS >KUAKOCTU Ha TapeAKy UAU CAUBA ee C TapeAKd; Ap; — COIPOTHUBAE-
HHUe CyXOU TapeAKHU IPU CpepHel CKOPOCTHU IIapoB.

W3 npuBeAeHHOTO YPaBHEHUSI CAeAyeT, UTO CTelleHb HEPAaBHOMEPHOCTU IIa-
POBOI HAarpy3KU OTAEABHBIX Ce4eHUW TapeAKM YBEAWYUBAETCS IIPU YMeHBIIEHUU
COIIPOTUBAEHMS CYXOM TapeAKU Ap, M yBEeAWYEHUU I'PAAMEHTa YPOBHSA JKUAKOCTH
A. 3HaunWTeAbHass HePaBHOMEPHOCTb PACIpPEeAEAeHUs] IIOTOKa IapoB MeXAY OT-
MAEABHBIMM KOATIQUKaMM HaOAIoA@eTcs IIpU  OOABIIIOM KOAMYECTBe (DAETMBI,
OOABIIIOM AMlaMeTpe TapeAKU, TeCHOM PACIOAOKEHHH KOAIIAYKOB, HAaAWUWM Pas-
AWYHBIX A€Tarel (IOABECOK KOAIIQYKOB, TpaBepC M T.I.), CO3AAOIIUX AOIOAHU-
TeAbHBIE COIIPOTUBAEHUS TEUEHUIO JKUAKOCTH IO TapeAKe.

Ilpu pacueTe OECKOATIQYKOBEIX U OCOOEHHO KAANAHHBIX IPAMOTOYHBIX U
CTPYWHBIX TapenoK, T. €. AAI CAydYasl, KOTAQ DHEpPTHsl ra3a MCIOAB3YETCS AAST
NIPOABUWJKEHUS >XMAKOCTH IIO TapeAKe, I'PapAMeHT A MOJKHO He IIpPUHUMATL BO
BHUMAaHUe.

Pacuer MUHIMAABHOI CKOPOCTH MapoOB B OTBEPCTUSIX TapeAKH. AAd Tape-
AOK OEeCKOAIQYKOBOI'O TUIIA C IIEPEAUBHBIMU YCTPOMCTBAMU (CHUTYATHIE, KAAQIaH-
HBEIE, CTPYWHEBIE U AD.) U Pa3MellleHueM YCTPONCTB AATI BBOAQ IIapa B JKUAKOCTB
II0A YPOBHEM >KMAKOCTU U IPAKTUUYECKM B OAHOM IIAOCKOCTU C IIOAOTHOM Ta-
PEAKU BCerAa MMeeTcsl CBOOOAHOe cedeHHe, AOCTYIIHOe AASI CTOKa JKUAKOCTH
yepe3 OTBEPCTHSA A IIPOXOAA IIapa. B 3Tux caydasix HeOOXOAUMO BBIIIOAHSATH
pacueT MUHUMAABHOM CKOPOCTU Iapa B oTBepcTusax Wi, ... obecleuuBarolien
OTCYTCTBUE IIPOBaAd KMAKOCTU Ha HIDKeAeXKaIlylo Tapeaky. DakTtmyeckas CKO-
POCTB Mapa B OTBEPCTUAX TapeAKu W, AOAKHA OBITH Ooabliie W, . TIpU BcexX
paboumnx pekmMax TapeAKH (KOAOHHEI). HapylleHue 3TOro yCAOBHS IPUBOAUT K
NIPOTeYKe Ha HUKeAeXKalllylo TaPeAKY 3HAUUTEABHOI'O KOAWYEeCTBa >KUAKOCTH, He
IIPOKOHTAKTHUPOBABIIEN C IapoM, B pPe3yAbTaTe 4Yero CyIleCTBEHHO CHM’KAeTCs
3 PeRTUBHOCTL PpabOTHl TapPEAKH.

B MOMeHT IpekpaljeHHs IIpOBaAa >KUAKOCTH YaCTb CBOOOAHOIO CEeYeHUS
OTBEPCTUU T 3aHATa JKUAKOCTBIO, B PE3yAbTaTe 4ero CKOPOCThb Ilapa B OTBEp-
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cTusax BospacTteT A0 Wy, /(1 — t). 3HaueHMe T MOJKHO OIIPEAEAUTH M3 BEIpake-
HUA
T= W—/L,

Wy 2g(hy, + hoy)

rae W — KO3(@PUIUEHT pacxopd IPU UCTEYEHUM JKUAKOCTU 4Yepe3 OTBEpPCTHE,
w= 0,62

B MOMeHT mpeKpallleHusI IPpOoBaAd KUAKOCTU THMAPABAUYECKOe COIIPOTUBAE-
HHUe TapeAKUd NPUMEePHO PABHO CONPOTHUBAEHHUIO CAOS JKHAKOCTH HA TapeAkKe,
T.e.

Ap = gpx(h, + h,).

C ydueTOM CAEAAHHBIX 3aMedYaHuU ypaBHeHue (VIL7) 3anmiercss B CAeAyO-
LIeM BUAE:

2
Ap = 2 (E+0,5) anOH.m;n + gpx(h, + h,,)+0,5Ap;
3 2(1-1)

[TpupaBHSAB A€BBIE U IIPABBIE YACTU NIPUBEAECHHBLIX YPABHEHHU AAA Ap, 1IO-
Ay4UM

2 anOznmin
E (§+015) 2(1 ')2 +gp>K(hW +how)+015Ap3 =gp>x(hw+how)'
-T

OTKYA& IIOAYYUM CAeAYIOoIlee BbIpa’kKeHue:

WO,K \ ‘\,‘““gpx((hw"'how)_Apfi
u\2g(h,, +hoy) J (E+0,9p,,

Wonmin =(1—

rae Wy, — CKOpOCTB >KMAKOCTH IIPDU ee UCTeUYeHUU Yepe3 OTBEePCTUS TApEeAKU B
OTCYTCTBHeE IIOTOKa ra3a, olpepeAsieMasl U3 ypaBHeHUs, M/C

oD
<~ 3600F, '
Q, — OOBLEeMHBIN Pacxop KUAKOCTH Ha Tapeake, M°/d4; F, — mAomapb cBOOOA-
HOTO CEeUYeHUST KOHTAKTHBIX BAEMEHTOB, Yepe3 KOTOpPhIe IPOUCXOAUT IPOTedYKa
SKEAKOCTH, M2,

MesxTapeAbyaThlii YHOC >KHMAKOCTHU. MaKCHUMaAbHAsi CKOPOCTH ABMJKEHUS
[IapOB AUMUTHUPYETCSI BEAUYNHON yYHOCA JKHAKOCTH IIOTOKOM IIapoB, 3aBUCAIIEN
OT KOHCTPYKIIMU TapeAKM, XapaKTepuilyeMoH AOAel 3epkKara OapOoTaxka | B
0o011eM cedyeHUU KOAOHHEBI, OT TAYOHMHEI OapOoTa>ka, IAOTHOCTEN IIapOB U JKUA-
KOCTHM, a TaK)Xe BSI3KOCTHU ITapOB U ITOBEPXHOCTHOTO HATS)KEHUS >KUAKOCTH.
BBEIHOC >XKMAKOCTH B Me’KTapeAbdaToe ITPOCTPAHCTBO B OCHOBHOM B3aBUCUT OT
CKOPOCTHU Tlapa IIPU BBIXOAE U3 CAOS JKUAKOCTH, KOTOPAs OIPEAEASeTCS BeAU-
YMHOM 3epKanra OapbOoTaska. HeM MeHbIle AOAS 3epKana OapboTaka 1, TeM C
OOABIIIE CKOPOCTBIO BEIXOAST M3 CAOSI JKUAKOCTH Mapbl XU TeM CaMbIM pPacTeT
BeAWYMHA YHOCA JKUAKOCTHU U3 CAOS.

B 3aBUCHMOCTH OT THUIIA TapeAKd 3HaueHWe ) M3MEHSEeTCSI B CAEAYIOIUX
IpeAeAax AAS:
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JKeA00YaTBIX KOATIAUKOB.. 0,25—0,4
KPYTABIX KOAIIQUKOB...... 0,4—0,6
S-06pa3HBIX SAEMEHTOB 0,3—0,6
KAQII@HHBIX TapeAOK... 06—0,8
CUTYATBIX TAPEAOK 08—09

3HaueHre OTHOCHUTEABHOTO YHOCA AAS PA3AMYHBIX TapeAOK MOJKET OBITh
HaWAEHO U3 OOOOIeHHOr0 YPaBHEHUS

(W, / my)>7
Y’HY

e=A mk,

TA€ € — OTHOCHTEABHBIM YHOC KMAKOCTH NapoM, Kr/kr; W, — CKOpOCTb IIapoB
B CBOOOAHOM CeYeHUU KOAOHHBI, PABHOM IIOAHOMY €€ CeYeHHIO 3a BBIUEeTOM
CeueHMs IIePEeAUBHBIX YCTPOMCTB, M/C; P — AOAS 3epKara Oapboraxa; H, —
paccTosiHUe MeKAY TapeAKaMy, MM; k — KO3(h@UIIUEeHT, YYUTHIBAIOIIUN TAyOu-
Hy OapboTaXxa, MM; My, ® m — KO3((UIMNEHTH], YYUTHIBAIONIUE BAUSHUE (DU3U-
YeCKUX CBOUCTB JKUAKOM UM NAapOBOU (a3 Ha YHOC U OIpPeAEeAsieMble 10 ypaBHe-

HUAM!

0,714 0,429

= {_;T\ Px — pn\ (_;-[\ . VII 9
i Vo) Upmmpn)  lwa) (VIL9)
1,1
m= (0_, Px — pn\ ' (V_[I.lo)
kO Px = P

TA€ O, Px — COOTBETCTBEHHO IIOBEPXHOCTHOE HATSIKeHHe XMUAKOCTU U ee MAOT-
HOCTB; P, W, — COOTBETCTBEHHO IAOTHOCTH ITaPOB U WX BSI3KOCTH. BeamumHbI
CO IITPUXOM OTHOCATCS K cucreMe Bo3pyX — Bopa npu 20 °C m 1013 1Tla
(760 MM pr. cT.).

Ilpu H, < 400 MM A = 9,48:10°’ u n = 4,36.

Ipu H, = 400 MM A = 0,159 u n = 0,95.

AAS KOATIQUKOBBIX TapeAOK KOIP@PUITMEHT Kk MO>KeT OBITh BBIUMCAEH IO
YPaBHEHUIO:

k = 0,0521(h, + 1),

rAe h, — TMApPaBAMYECKUM 3aTBOP BepXHEro oOpes3a IIpope3eM KOAauKa, MM;
o

I — BeAWYUWHA OTKPBLITUS IIPOpPEe3€ei, MM.

Ecan IIPON3BOAUTEABHOCTL 3aAdHa U (;pAeI‘MOBOE (HapOBOQ) YUCAO BbIGpaHO, BBICOTA U AUA-
MeTp KOAOHHEI B MU3BECTHOM CTEeIleHU CBSI3aHbI Me)KAy cobod — y'BeJ\I/I‘IeHI/Ie BBICOTEI KOAOHHBI
IIO3BOASIET yMeHbI_LH/ITb ee AuaMeTp u HaO60p0T. 9TI/IM O6YCAOBAHBaeTC5{ BO3MOJXHOCTH IIOBEIIIE-
HUA CKOPOCTH IIapOB 3d CYET YBEAUUYEeHHNd PACCTOSITHUS MEeXAY TapeAKaMU. OnTuMaArbHasT BeAWYHHA
yHOC&, COOTBeTCTByIOHJ,aH MUHUMAABHBIM 3aTpAaTaM, MOXeT OBITh HaﬁAeHa U3 BbIpa’>KeHUs

eOHT

L
=(01+0,3—, VIL11
( )Gn ( )

rae n — addekrusHocTh (KITA) Tapeaku.

OlneHKa ONTMMaABHON BeAWYMHBI YHOcA IO ypaBHeHHIO (VIL.11) mokasbiBaeT, 4TO C TOYKHU
3peHusT MUHUMAaABHBIX 3aTpaT Ijearecoobpas3Ha paboTa peKTHU(MUKAIMOHHON KOAOHHBI IIPU CPaBHU-
TeABHO BLICOKOM BeAMUMHe YHOCa JKMAKOCTH, paBHOU mpuMmepuo 0,2—0,3.

Pacyer nmepeAnBHBIX YCTPOWCTB. Ba’kKHeNIIMM 3A€MEHTOM T'MAPaBAWYECKO-
ro pacueTa TapeAKHU SBASETCS OlpeAeAeHHe Pa3MepoB IIEPEAMBHOIO YCTPOMCTBA.
K mepeArnMBHOMY YCTPOMCTBY IPEABSIBASIOTCS CAEAYIOIUINEe OCHOBHBIE TpeOOBa-
HU: IlepeTeKaHue 3aAaHHOTO KOAWYECTBA JKUAKOCTU C TAPEAKM Ha TapeAKy Oe3
3axXAeOBIBAHUS KOAOHHBI, MAanO€ IMAPABAUUYECKOE COIPOTUBAEHUE; AOCTATOYHAS
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BeAMUMHA TMAPABAMYECKOrO 3aTBOPA, MCKAIOUAIOIIas IIPOPHIB Ilapa uepes Iepe-
AUBHOE YCTPOMCTBO; CIIOKOWHEBIM BBOA KMAKOCTH Ha TapeAKy; BO3MOJKHO IIOA-
Ha4g Aerasaliud JKUAKOCTH, IlepeTeKarolllel Ha HIJKeAe KalllyI0 TAPEAKY.

Ilpu pacyeTe mepeAMBHBIX YCTPOMUCTB OOBIYHO MPUHUMAIOT, YTO 4Yepe3 HUX
TeueT CBOOOAHAA OT IIapa KUAKOCTB, & CIHOCOOHOCTh JKUAKOCTU K BCIIEHMBAHUIO
(ra30HACHIIIIEHUIO) YUUTHIBAIOT IIOCAEAYIOIIMM BBEACHHEM B pacueTHbIe ypaBHe-
HHUS COOTBETCTBYIOIIMX ITOIPABOYHBIX KO3(MPUIINEHTOB.

Cxema AN THAPABAMYECKOTO pacyeTa IePeAMBHOTO YCTPOMCTBA IIOKa3aHa
Ha puc. VII-12.

YpOBeHB CAOS KHUAKOCTHU Ha TapeAKe OOyCAOBA€H BBICOTOM CAMBHOU Ilepe-
TOPOAKUY h, W 3@aBUCHUT OT PacXopa KUAKOCTH, (DOPMBI M AAWHBEI CAUBHOM Ilepe-
TOPOAKH.

AAST CeTMEeHTHOMN CAMBHOM MEPETrOpPOAKU

2/3

h, =0, 0029K0W(O—’K) - 0,0029K,, I*/%;
B
AN TIEPEeTrOPOAKU C TPEYTOABHBIMU BhIpE€3daMU

0,405

h,, =0, 0322( 2ho*) :
bN

AN TpY6BI KPYTAOTO CeueHUus
0,704

h,, =0, 0275(&) ,
D

rAe h,, — TOAIOpP JKUAKOCTU HaA CAUBOM, M; B — mepuMeTp CAMBHOU IAAQHKY,
M; L, — Harpyska IO >XHMAKOCTA Ha E€AUHUIY AAMHBI CAMBHOM IIE€PETOPOAKH,
M*/(M-4); h, b — COOTBETCTBEHHO BLICOTA U IIMPWHA BHEIPE30B B CAUBHOI IIepe-
ropoAke, M; N — 4YHCAO BBIpe30B; D — AuaMeTp IepeAuBHOU TpyOwl, M; K, —
IIOIIPaBOYHBIN KO3(PUIIMEHT, YUNTHIBAIOIINY BAUSHUE CTEHOK KOAOHHBI Ha pa-
OOTy CerMeHTHOroO NEepeAWBHOIO KapMaHa M OIpeAeAdeMBIN o TrpaduKy, IpHU-
BeAeHHOMY Ha puc. VII-17.

YpoBeHBb JKUAKOCTU B II€PEAMBHOM YCTpoOMcTBe H,, OTCUUTBEIBAEMBIH OT

IIAOCKOCTU TapeAKH, MOJKHO OIpPeAeAuTh (cM. puc. VII-12) u3 ypaBHeHUA

ow | | /
1,20 D06 /’ 7
/

/

1,15
07| | //
A

L10 Z 7
0,8
1,05 /é(;z:«
Puc. VII-17. I'paduk AAsl ompepeae- 2/ 0’9

Hust nonpaBoyHoro Koogduuuenra 1,00
NpH pacyeTe IOATIOpA JKHAKOCTH Hap,

CEerMeHTHOI CAMBHOM HEepPeropoAKoi 1:10 2 4 6 8 110" 2 Q, /B
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H, ==L 4 h, +h, +A+h,

Px9

rae hg)K — COIIPOTHUBAEHHE II€ePEAMBHOTO YCTpOﬁCTBa IIOTOKY JKHAKOCTH, M

CTOADOA >KUAKOCTH.

IToToK >XKHMAKOCTH NPOXOAUT cedenud F,, F, u F; (cm. puc. VII-12) u B 00-
IIeM CAy4Yae CKOPOCTb JKHAKOCTH B IIepeArBe MOJKeT M3MeHAThCS. Pacder co-
NIPOTHUBAEHHUS MEPEANMBHOIO YCTPOUCTBA ABMJKEHUIO KHMAKOCTHOI'O IIOTOKA IIPO-
HU3BOAAT B CAMOM Y3KOM CE€YEHUM II0 (POPMyA€ MECTHBIX COIPOTUBACHUMN AAS
3Ha4YeHus: ckopoctu Goavutero uz W, , W, u W,

rae KoapunueHT conpoTuBAeHUs &, paBeH 2,1 IpW NTAaBHOM 3aKPYTAEHUM
HUJKHEU KPOMKU U 3,2 AASL TIEPETOPOAOK C OCTPOU HUKHEUW KPOMKOM.

[Tpu IPOEKTUPOBAHUN KOAOHHLI C II€PEAWBHBIMH TapeAKaMM pa3Mephl ce-
yenuil F,, F, u F; OIpepeAsrOTCa UCXOAS U3 PABEHCTBA CKOPOCTEU >KUAKOCTH B
3TUX CeYeHUsX.

AAs HOPDMAABHOT'O IIEPETOKA JKUAKOCTU C TapeAKH Ha TapeAKy, OUYEBHAHO,
HeOOXOAWMO BBIIIOAHUTH YCAOBHE

!
H, = K,H, - h, .
B sToM BEIpakeHUU KO3((PUIIMEHT 3allaca BBEICOTHI II€PEAUBHOTO YCTPOU-
cTBa K, IPUHUMAIOT PABHBIM AAS:
CAAOOMIEHSIIIINXCS JKUAKOCTEMH .............. . 1,25—1,50

CPEAHETEeHSIIUXCST FKUAKOCTEH
CUABHOTIEHSIIIIUXCS JKUAKOCTEN

2.5—30

B BepxHel 4acTH IEPEAMBHOTO yCTpoMcTBa (cM. puc. VII-12) mpouncxoput
yAaAreHUe OCHOBHOU MAacChl Iapa (rasa) U3 >XKMAKOCTH, CTEKAaloIel Ha TapeAKy,
pacroAOKeHHYI0 HKKe. [To3ToMy IIMpHHA IepeAMBHOrO KapMaHa B BepxHel
YaCTU NIEPEAMBHOIO YCTPOUCTBA S, AOAJKHA OBITb AOCTATOUYHO OOABIION, UTOOBI
00ecCIeynTh HeOOXOAUMYIO TAOIIaAb AAST Aerazanui. OOBIYHO AOAJKHO COOAIO-
AAThCSl YCAOBHE

S, = (1,5+2,0)1, (VIL12)

rae I, — BBIAET CTPYHU JKUAKOCTH, CTEKAIOUIEeN C TAPEAKH, M. BEIAeT CTpyH >KUA-
KOCTH OIIPEAEASIIOT 110 YPaBHEHHUIO

IK = 0'8\Jhow(H1 + how)'

rpe H, — paccTosgHHe OT BepXa CAWBHOM IIEPETOPOAKH AO YPOBHS KHAKOCTHU B
IIEpEeAUBHOM YCTPOMCTBE.

Ecan mepeAMBHOM KapMaH UMeeT ABYXCTOPOHHUM CAMB JKUAKOCTH, YCAOBHE
(VIL12) AOAKHO BBIIOAHATBCS AASL IIOAOBUHEBI OOIeM IIWPUHBI II€PEAHUBHOTO
KapMaHa.

[Tpu cerMeHTHOM IIepPEeAMBHOM KapMaHe ero IINpHHA S, CBI3aHa C IlepuMe-
TPOM CAMBHOU IINGHKU B U AuMaMeTpoM KOAOHHBI D, CAeAyIOIIUM COOTHOIIEHU-
eM:
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Se _ B _(3\2
D—K—O,Sl 1 LD—KJ .

OTHOCHUTEABHAs AAVMHA CAWBHOM IAAHKHU B/D, OOGBIYHO BLIOWpAaeTcsl B IIpe-
Aeaax ot 0,6 po 0,8.

CeueHre HIKHEU YacCTH NIE€PEAMBHOIO YCTPOMCTBA OIPEAEASeTCS M3 YCAO-
BUS, 9YTO CKOPOCTb ABMJKEHHUS )KUAKOCTH B CAMOM y3KOM ceueHuu W,, He IIpe-
Brimaer 0,2 M/c U, Kak IIpaBuUAO, He 6oaee ckopocTu W' BCHABIBaHUS Iy3bIpen
rpub000pa3HON POPMEI, PACCUUTHIBAEMOU IO YPAaBHEHUIO

—

W = 1,18§/£.

Px

[Tpu 3HAUMTEABHON BeAMYMHE OTHOCUTEABHOTO YHOCA € >XMAKOCTHas Ha-
Irpy3Ka IIEPEAUBHOIO YCTPONUCTBA OIPEAEATIeTCS C YUeTOM BEAWYUHBI YHOCA.

ITpm ucnoAb30BaHHUM CTAHAQPTU30BAHHBEIX KOHCTPYKIIUM TapeAOK pa3Mephl
IIEPEAUBHEIX YCTPOMCTB IIPOBEPAIOT HAa COOTBETCTBHE 3aAQHHBIM HAarpyskaMm IIO
Iapy U >XKUAKOCTH.

B cayyae HeOOXOAMMOCTH HEKOTOphle pa3Mephbl CTAHAAPTHBIX KOHCTPYK-
IMYA MOTYT OBITh M3MEHEHBI C YUeTOM M3A0KeHHBIX BBIIIEe COOOpa’KeHUM.

AEAPAAEEXANEEE DANxAO OADAETE

TOTAAEUTTAT OETA

TapeArku NPOBAABHOIO THIE, T.e. HE HMEKOIINE CIeIJUaAbHBIX
IIEPEAUBHBIX YCTPOUCTB, OTAMYAIOTCSI TOM OCOOEHHOCTBIO, YTO JKUAKOCTBH MU IIap
(ra3) ABHXKYTCS B IIDOTUBOTOKE 4epe3 OAHO U TO JKe cedeHHue TapeAku (puc. VII-
18), co3paBas rupApPOAMHAMUYECKUE YCAOBHUSA, KOTOPHBIE CYILIECTBEHHO OTAMYAIOTCSA
OT YCAOBHUU AAS TAPEAOK CO CIEIMAABHBIMU II€PEAMBHBIMU YCTPOUCTBAMU. AAI
IIPOBAABHBIX TAPEAOK XapaKTEePHO MOOYePeAHOe MPOXOJKACHUE Ilapa U JKUAKOC-
T 4epe3 orBepctusa (puc. VII-18, 6). [Ipu 3TOM uyepe3 OAHU OTBEPCTUSI B AQH-
HBEIM MOMEHT BpPEMEHHM IPOXOAUT IIap, a 4epe3 APYrHe CAUBAETCSA JKUAKOCTD.
PacnpepenreHre IIOTOKOB Iapa U JKUAKOCTH IIO IAOIIAAW TAapPEAKH HOCHUT CAy-
YaWHBIM XapaKTep U U3MEHSETCs BO BpeMeHH. 7KUAKOCTh CAMBAETCSI U3 OTBEp-

CTUU, CTaTUUeCKOe AABAEHHE CTOADA >KMAKOCTH HaA KOTOPBIMHM BBIIIE (hCTl),

4eM Hap Apyrumu (h, ), 4epe3 KOTOpEBIe IIPOXOAUT IIap.

cTY

Kak 1mokazaau MHOTOYHWCAEHHBIE MCCAEAOBAHWS, Pa3AUYHBIE 'MAPOAWHAMU-
YeCcKUe Pe’KUMBI AT TapeAOK MOAOOHOTO THUMA AETKO BBISBASIOTCS NpU rpadu-
YeCKOM HHTEepIpeTallid 3aBUCHMOCTH CONPOTHUBAEHUS TapeAKM OT CKOPOCTH
rasza (mapa) B KOAOHHe B AOTapUPMUUECKUX KOOpAMHATaxX. XapaKTepHas 3aBU-
CHMOCTBb TAKOT'0 THIA IpeACTaBAeHa Ha puc. VII-19. M3 npuBepeHHOro rpaduka
CAEAYET, 4TO 3aBUCUMOCTE Ap = f(W) nUMeeT pasAUYHEBEIN XapakTep AAS Pa3And-
HBIX TMAPOAMHAMUUYECKUX PEKUMOB.

[lpu OTHOCHUTEABHO HEeGOABIINX CKOPOCTIX Ta3a (Iapa) U MX YBeAMYEHUH BIIAOTH AO CKOpPO-
CTel, OTBeYalIIuX TOYKe A, )KUAKOCTb Ha TapeAKe IIPAaKTHUYeCKH He yapepikuBaeTcsi. COOTBETCTBY-
IOIMIUM pe>XUM ABWJKEeHUSI (pa3 HaA3bIBAeTCS PEeXKUMOM «CMOYeHHOU mapeAku». B 3To¥ obaactu co-
IIPOTUBAEHUE TapeAKM HECKOABKO IIPEBBINIAeT COIPOTUBAEHHE CYXOM TapeAKH BCAEACTBUE TOTO,
YTO YaCTh CEUEeHUs] OTBEPCTHUM T 3aHITa CTEKAIOIIel JKUAKOCTEIO. [Ipr pasAMYHOM OpPOIIEHUH THA-
PaBAUYECKOE CONPOTUBACHHE TaPEAKH B AOTapU(PMUIECKUX KOOPAMHATAX BHIPA’KAETCSI B BUAE IIPS-



IgAp Puc. VII-18. Cxema K rmppaBAMYeCKOMY pacyeTy Tape-
AOK NPOBAaABHOTO THUIIA:

a — cxXeMa IPOBAABHOM TapeAkH; 0 — cXeMa ABUKEHUS
MIOTOKOB Ilapa U JKUAKOCTH uYepe3 OTBEPCTHUS IIPOBAaAb-
C HOM TapeAKH

1I.

Puc. VII-19. 3aBUCUMOCTh THAPABAUYECKOTO COIPOTUB-
AeHUsI TapeAKHU IIPOBAaABHOIO THIIa OT CKOPOCTH rasa:

1 — mpu GOABIIMX HArpy3kKax IIO0 JKUAKOCTH; 2 — IIpU
CpeAHHX Harpyskax II0 JKMAKOCTH; 3 — TIPH MaAbIX
HarpysKax II0 JKUAKOCTH; 4 — cyxasd TapeAKa. Pe>Xumbr:
Ig Woon lg W BBW I — cmouennoll mapeaku; II — 6apbomakHbiil

MBIX, IPAKTHUYECKU ITaPAAEABHBIX CONPOTHUBACHHUIO CYyXOW TapeAKM W PAaCIOAOKEHHEBEIX TeM BBHIIIE,
yeM OOABlIe opolleHHe. Pe’XKMM CMOUYEHHOW TapeAKHU CYLIeCTByeT AO HEKOTOPOM KpPUTHUYeCKOM
ckopocTu raza W,,, IPU KOTOPOM CHABI TPEHHS ra3a O CTEKalOIIylo >XMAKOCTL BO3pacTaloT Ha-
CTOABKO, UYTO 0OpPa3yIoT Ha TapeAKe CAOHU >KHAKOCTH (yu4acTOoK AB Ha KpHBBIX).

[Npu parbHelIIeM YBEAMYEHUM CKOPOCTH Tasa B IpeAeAax OT TOYKH B Ao Touku C IpOHCXO-
AUT HaKalAWBaHUe >KUAKOCTU Ha TapeAKe M oOpa3oBaHMe ra30’KUAKOCTHOTO CAOSI (I€HBI) BCAEACT-
BHe yBeAHYEHHs COIPOTUBACHHS Ha IpaHUIle pas3perd (a3, ABIKYIIUXCS MIPOTUBOTOKOM dYepe3 OT-
BepCTHUSI B IIOAOTHE TapeAKH.

[NpeBnIlIeHHe CKOPOCTLIO rasa (mapa) Touku C COIPOBOXKAAETCSI Pe3KUM yBeAMYeHUeM I'HA-
PaBAMYECKOTO COIPOTHMBAEHUS TAapeAKH 3a CYeT HAaKOIAEHMS JKUAKOCTH Ha TapeAKe; B KOHEYHOM
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Tab auma VIIL1

3nauenue Ko3pdunuenta A B ypasHenun (VIL13)

Tun Tapeaku

CkopocTb napa (raza) W c C orruboM KpOMOK IIeAel,
TaHAQPTHAasI pelleTdaTas
TpyOuYaTo-pelnieTdyaTas
Munumaneaas W, 2,95 39
3axneObBaHuSA W,
saxa 04 0,4
npu D, = 1 M 10 exp(O 465—\] 13 exp(O 465—\}
mpu D, > 1M 20 26

cueTe 9TO NPUBOAUT K HAPYLIEHUIO HOPMAABHOIO IIepeTOKa >XMAKOCTA Ha HHIJKEAESKAIyI0 Tapea-
Ky. Peskxum, cooTBeTcTByIOmui Touke C, HOCUT Ha3BaHUEe PEXUMA «3AXAeObLIBAHUSY.

TakuM o6pa3oM, CKOPOCTh MapoB B KOAOHHe C TapeAKaMU IIPOBAABHOTO
THUIIA AOAJKHA AeXXaTh B Ipeperax mexpy W (touka B) u W, (touka C) Ha
puc. VII-19.

IMpu ckopocTu mapa, HECKOABKO MeHbIlenn W, ., Tapeaka paboTaeT HOpP-
MaABHO C OOABLIOW BEICOTOM CAOSI IeHBI H, a CAeAO0BATEABHO, M C PAa3BUTOU
IIOBEPXHOCTBIO KOHTaKTa (pa3. IToaToMy pabouyio CKOPOCTh IIapa B KOAOHHe W
CAeAyeT BEIOMpPATh TaK, UYTOOBI OHAa NPUOAMIKAAACh K CKOPOCTH 3axAeOBIBaHUS,

HO He TIpeBbIast ee. OGBIYHO MTPUHUMAIOT, YTO
Wiin < W < (0,8+0,85) W,

[MTpu pacueTe mpepeAbHBIX CKOPOCTEeM IapoB Ha TapeAKaX ITPOBAABHOTO
THIIa MOJKET OBITH UCIIOAB30BAHO YpaBHEHME

= A exp(—4X), (VIL.13)
rae Y u X — KOMIIAEKCHI, OIPEeAeAseMble U3 BhIPA’KEHUU!

174 /8

Y = w? MOlG X = ( L\ (pn\ ’

gd,p2 Px kG) kpx
rae W — MUHUMaABHasi CKOPOCThH TIapa B KOAOHHE MAU CKOPOCTH 3axAebObIBa-
HUs, M/C; § — yCKOpeHue CBOGOAHOrO mapeHus, m/c% d, = 4F./Tl, — 5KBuUBa-
AEHTHBIM AMaMeTp OTBEpPCTUM TapeAKH, M; F, — MAoIjaab ceueHUs OTBEpPCTUM
Tapeaku, Mm% [1, — IepuMeTp OTBEpPCTHM TapeAku, M; ¢, = F./F, — OTHOCH-

TeABHOe CBOOOAHOE CeueHHe TapeAKd, M2/M% F, — IAOIIaAb CeuyeHus KOAOHHEI,
M% p, ¥ P, — COOTBETCTBEHHO IAOTHOCTH Iapa (rasa) U KUAKOCTU, KI/M>; W, —
BA3KOCTL XupkocTH, Mlla-c; L, G — COOTBETCTBEHHO MAaCCOBLIE PACXOABL JKUA-
KOCTHU M mapa (rasa), Kr/c; A — KoO3(ppUIMEeHT, 3HaueHUe KOTOPOI'O OIIPEeAEAsi-
eTcs B 3aBUCHUMOCTH OT CKOPOCTHU Ilapa, THIA TapeAKd, AuaMeTpa KOAOHHBI U
MO>KeT OBLITh MPUHSATO IO A@HHBIM TaOA. VII. 1.

Pacuer ckopocTu mapa B KOAOHHaX amaMeTpoM Ooaee 0,8 M MOJKeT OBITH
BBIIIOAHEH Tak’kKe II0 YPaBHEHUIO, TOAYYEHHOMY NPU PA3A0KEHHU B PSAA BEIpa-
xxeHus (VIL13):

Z9o | doPx
0,08
W= A L (VIL14)
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Tab aunma VIL2
3HavyeHne Kodgppuuuenra Z B ypapuennu (VIL.14)

Tun Tapeaku

CkopocTh napa (raza) W C oTruboM KpOMOK IIeAel,

Tpy0OuaTo-penreTyaTast

MwunaumansHas W, 54 6,25
PaGouas W 10 12,5

CraHpapTHas pelerdaTas

Koacpdunuenr Z B ypaBHeHum (VIL.14) npuHUMaeTcs MO AAHHBIM TaOA.
VIL.2.

YpaBuenue (VII.14) paeT 6G0oAee HArAsIAHOE TIPEACTABAEHHE O BAUSIHUM pas-
AWYHBIX (PAKTOPOB Ha 3HAUEeHWE CKOPOCTH Tapa B KOAOHHE C IIPOBAABHBIMU
TapeAakaMu. IIpu pacdere pabouelt ckopocTH napa no ypasHeHuto (VIL.14) moay-
JaeTcsl 3amac oKoAO 30— 35 % IO OTHOIIEHUIO K CKOPOCTU 3aXAeOBIBaHUS.

[MToaydyeHHYIO IO IPUBEAEHHBIM YPaBHEHMUSM BEAWYMHY CKOPOCTH 3aXAeObI-
BaHUSA HEOOXOAMMO YMHOXKUTH Ha IONPAaBOYHLIN KoagdunueHT K, 3aBucaAmmi
OT PAaCCTOSTHUSI MEXKAY TapeAKaMu H, W OIpeAeAsieMBIM II0 IpaduKy, IIPUBEAEH-
HoMy Ha puc. VII-20.

Paccrosgaue Mexxpy TapeArkaMu H, OIpeAensioT U3 BhEIpaKeHUs

H, = H, + H,

raAe I‘IH — BBICOTA II€HbI HAa TAPeAKe, MM; Hc — BBICOTAa CelapallMOHHOTI'O IIPO-
CTPAaHCTBAQ, MM.
,A.]\H pacueTa BBICOTHI IIeHbI UCIIOAB3YIOT YPAaBHEHUE

_EpuWon

Ap )
H = 2(1-1) ’

n *
PP g
rAe Ap — THUApPaBAHYECKOe COIPOTHUBAEHUe TapeAKH, I1a; T — A0AS cBOOOAHOTO
CeYeHUsT TADEAKH, 3aHATOTO CTEKAIOUIeH JKUAKOCTBIO, M2/M% p% — OTHOCHTEAD-
Has IAOTHOCTH II€HHI.

AOAIO CBOOOAHOTO CeUeHHS TApPEeAKU T, 3aHSITOrO CTEKAloIlel >XKUAKOCTBIO,
OIIPEAENSIOT U3 BEIPpAKEHUSA

Ky

1,05 ~
’ /
0,95 v

0,85 /

/

0, 75 / Puc. VII-20. 3aBHMCHMOCTh IIONPABOYHOIO

Ko3(p¢dunuenta K, AAd pacyeTra CKOPOCTH

0 65 3axAeObIBaHMS IIPOBAABHBIX TAdpPEAOK OT
i

200 250 300 350 HT , MM PacCTOSIHUSI MEKAY TapeAkamu H..
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T= '

21/3
L |E+05 P [ G)

1
g Pu LLJ

rae & — KO3 (UITMEHT CONPOTHBAEHUS NPU ITPOXOXKACHUU >KUAKOCTU UYepes

OTBEPCTHSI B IIOAOTHE TapeAKU. JHaueHUe & CBS3aHO C KO3(@UIMEeHTOM pac-

XOAQ IIPM MCTEUYeHWH JKMAKOCTH Yepe3 OTBepCTHe L COOTHOoIIeHHeM &' = 1/ul

IMpu u = 0,62 moayyaem 3HaueHue & =2,0.
OTHOCHUTEABHYIO TIAOTHOCTD II€HEBI P MOJXHO PACCUUTATH 10 YPaBHEHUIO

0,180 0,0362

. (Vo) " )
=043/ =] (Pm Mx
Px 7 B P B

ConpoTuBAEHME IPOBAABHOM TapeAKU MOJKHO OIPEAEAUTh U3 YPaBHEHUS
W2
Ap = (28 + 1) £2=0t 4 Ap,,
21-1)°
a KO3(p(UIIMEHT CONPOTUBAECHUSA CYXOU TapeAKU
4000¢,d,
Reo'2 ds

o.1m

1

E=(1-9,)°+(0,5+0,49,) +

rae d, — AMAMeTp OTBEPCTUSI MAU IIMPUHA LIEAW, M; 0 — TOAIIMHA TapPeAKHU, M.
Kpurteputi PetinoAbaca Re,,, OTpeAeAssioT MO CKOPOCTU ITOTOKa B CBOOOA-
HOM ceueHUU Taperxku W, = W/q,.
BrIcOoTy cenmapaliuOHHOTO NPOCTPAHCTBA H, ONIpepeAdroT B 3aBUCHUMOCTU OT
BEAWYUHBI OTHOCUTEABHOI'O YHOCA JKHMAKOCTHU C IIOTOKOM IIapOB IIO0 YPaBHEHMUIO:

H. —0032 W (m"
e )

myy

(VIL15)

Koadbdunuenter my, 1 m B ypaBHeHuu (VIL.15), yuuTeIBaroniue BAUSHUIE
(PU3UYECKUX CBOMCTB >KMAKOCTH, OIPEAEAdioTca IIo ypaBHeHusM (VIL9) u
(VIL.10).

PaccuntaB BBICOTY HeHBI H, U BBICOTY CellapallMOHHOTO IIPOCTpPaHCTBa H,
o ypaBHeHUto (VIIL.15), onpepeAdroT pacCTOsSHUE MeXAY TapeAKamu H..

B pesyabraTe TEXHOAOTMUECKHX PACYETOB OIIPEAEASTIOT OCHOB-
HBIe NapaMeTphl Nponecca PeKTUPUKAIUN UAUM abCOpOIMU: AABAEHUE, TeMIle-
paTypy, JKUAKOCTHBIE U IIapPOBBIE (Ta30Bble) HArPY3KU, YUCAO TAPEAOK B KOAOH-
He. OTU AQHHBIE SBASIOTCS MCXOAHBIM MaTePHUAAOM AASL IIPOBEAEHUS TUAPABAU-
YeCKUX pacdyeToB, OOYCAOBAMBAIOUIMX BLIOOP pPa3MepoB OCHOBHBIX pabodyux
CeyeHUN KOAOHHEBI U TAPEAOK.
AvaMeTp KOAOHHBI

R
_ ‘\‘ 4V 4G
* \J‘ W, anG,
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rae V — 0OBeMHBIN PAacxoA TMapOB B PACCUUTHIBAEMOM CEUeHUHM KOAOHHEI, M°/C;
G — MaccoBEBIM pacxXop MapoB B TOM Xe cedyeHud, kr/c; W,, G, — COOTBeTCT-
BEHHO AMHENHasi (M/C) U MaccoBasi [Kr/(M*c)] AOMyCTHMbIe CKOPOCTH MapoB B
IIOAHOM CEYE€HUU KOAOHHEL.

Ecan 0OBEMHBIU pacxop NapoB V 3HAUUTEABHO MEHSETCS B PA3AWUYHBIX Ce-
YeHUSIX KOAOHHBI, TO HEeOOXOAMMO BBIIOAHUTH PACUeThl AAS BCEX Ce4eHUM u
3a@TeM U3 CTAaHAAPTHOIO psipa BHYTPEHHUX AMAMeTPOB alllapaToOB BHIOPATh OAWH
(MAM HECKOABKO) AMAMeTPOB MPOEKTUPYeMON KOAOHHEL AONYCTUMBIE CKOPOCTHU
W,, G, OIpeAeAsroTCs TUIIOM KOHTAKTHOI'O YCTPOMCTBA, IIPUHATOIO AAS AQHHOMU
KOAOHHHI.

AOIyCTUMYIO AMHENHYIO CKOPOCTE IIaPOB B KOAOHHE OIPEAEATIOT IO ypaB-
HEHUIO

—

W, = 0,85-107C,.y \;M, (VIL16)
| Pn

d MACCOBYIO CKOPOCTH IIO YPAaBHEHHIO

G, = 0,85-10"Cpoy PulPx = Pu) + (VIL17)

rae Ch.e — KO3(MOUIMEHT, BeAWYMHa KOTOPOTO 3aBUCUT OT KOHCTPYKIIUU Ta-

PEAKH, PACCTOSTHUS Me’KAY TapeAKaMM, MacCOBOTO PacXxopa JKHUAKOCTH U ee IIOo-
BEPXHOCTHOT'O HATSKeHUS.
B ypaBrenuax (VIL.16) u (VII.17) BeanunHa KoadduiipmesTa

Coox = KK,C, — K,(A — 35). (VIL18)

max

KosddunueHT K, onpepersercda B 3aBUCUMOCTH OT KOHCTPYKIIUM TapeAKUd
U UMeeT CAeAyIole 3HAYeHUs !

—
BN~ OO
]

KoanaukoBasi Tapeaka
Tapeaka u3 S-o6pa3HBIX 3AeMeHTOB
Khanannas tapeaka (¢, = 0,04+0,1)..ccccviiinnnn.
CutuaTasi Tapeaka (¢, = 0,04+0,08), cTpyiiHas Tapeaka
CTpyHHasg TapeAKa C OTOOMHUKAMMU. ...c..ccverirreriirirriierinrenienieneenennns

—_—

1

AAsL aTMOC(EepHBIX KOAOHH IIPM PACCTOSIHUM MeXXKAYy TapeakamMu H, =
= 350 MM KosddunmeHT K, = 1; AAS BaKYyMHBIX KOAOHH C ITPOMBIBHBIM Cella-
paTopoMm B muTaTeAbHOU cekmnuu K, = 1 (6e3 cenaparopa 0,9), mpu meperoHke
MEeHSANUXCA U BBICOKOBSA3KUX KUAKOocTer K, = 0,6; aast abcopbepoB K, = 1, a
MM pecopbepoB K, = 1,13.

3uauenue kodppunuenta C, npu o = 20-107° H/M onpepeasror mo rpadmu-
Ky, IpuBepeHHOMY Ha puc. VII-21 (kpusble ! u 2); npu 60aree HU3KUX 3HAYEHU-
ax (0 < 20-107° H/m) Beanuuny Koadduimenta C; ONPEACASTIOT 10 YPABHEHUIO

|
- _©
Cl = Clzoi‘“ 20- 10_3 r

B KOoTOpOoM Kod(puinuent C,,  ONPEAEASIOT IO KpuBou [ u 2 Ha pwuc. VII-21.
Ha 3TOoM >Ke puUCyHKe IIpHUBEAEHBI TaK)Ke KpHBBIE, ITOAyUYeHHBIe TpU 00paboTKe
ONBITHBIX AQHHBIX AASL KOHKPETHBIX YCAOBUU 3KCIAyaTalluM KOAOHH.
Koadpdunuent K; Ard CTPYHHBIX TapeAOK pPaBeH 5, a AAS OCTaAbHEIX 4.
3HavyeHue KoadduineHta A B ypasHeHuu (VIIL.18), yuuTeiBaroero BAUSHUE
KUAKOCTHOU HAarpy3kKu Ha IIPOM3BOAUTEABHOCTH KOAOHHBI, PACCUMTHIBAIOT IIO
YPaBHEHUIO
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Puc. VII-21. TpaduKk AASI OIIpEAEAEHHS KO- (o8
s¢pdunmenta €, npm pacyere CKOPOCTH -
1apoB B KOAOHHE: /
! — KpuBas MaKCHUMaABHBEIX Harpy30K AAS
KOAIIQYKOBBIX TAapeAOK U HOPMAaABHBIX pa- 1100
004MX HArpy30K AAS CUTUYATBHIX, KaCKaAHBIX,
KAQIIAHHBIX W APYTHMX AQHAAOTHMYHBEIX KOHCT-
pyKUui; 2 — KpUBasg HOPMAABHBIX pabOuMX 9200 %
Harpy30K AASI KOATIAUYKOBBIX TapeAOK; 3aBU-
cumoct: 3 — AASL BaKyyMHEIX KOAOHH,
paboTraromux 0e3 BBOAA BOASHOTO Iapa u 700
UMeIOIIUX ceTdaTble OTOOMHUKH, CTPUII-
NHUHT-CEKIUN aTMOCKEPHBIX KOAOHH; 4 —
AT pecopOepoB  abCOPOIMOHHBIX YCTaHO-
BOK, BAKyyMHBIX KOAOHH, paboTalouux c 500
BBOAOM BOASHOTO Iapa; 9 — aAs abcopbe- /

\

y

e

=
5

IA\VA
\
\

pPOB; 6 — AASL KOAOHH, B KOTOPBIX IIPU BBI-

COKHUX TeMIlepaTypaXx MOJKeT HMeTb MeCTO 300
BCIIeHMBaHUe TIPOAYKTa BCAEACTBHE  €ro
Pa3sAOKeHUs II0A BaKyyMOM, AASL KOAOHH, /
PasAEASIOIINX BSI3KME JKHUAKOCTH IIOA BakKy- P
YMOM MAM BBICOKOKHIISAIINE apoMaTh4YecKue 100
dpakiuy, KHCIOAb3yeMBEle B KauecTBe ab- 250 400 600 800 Hy, mm
copbeHTOB

N
NN

~N
LN

\

 —
—

L ‘;‘chi 1Py = P
I
Px | Va V' Pa

rae L, — MaccoBBI pacxop KHMAKOCTH, Kr/4; V, — pacxop Hapos, M*/d.

PaccTossHue MeXKAY TapeAaKaMu OOBIYHO cocTaBageT oT 0,2 po 0,8 M, a ars
KOAOHH AuaMeTpoM | M u 60oAee TIPU MOHTa)Ke TapeAOK uepe3 AIOKU — He Me-
Hee 0,45 M.

Ecam mapoBas Harpy3ka KOAOHHBI G BBIpa’keHa B KI/4, TO C y4ETOM
ypaBHeHua (VIL.17) AmaMeTp KOAOHHBI MOJKHO OIPEAEAUTH CAEAYIOIIAM oOOpa-
30M:
nD]f

4

3600 0,85 107*C,,.\/pu(Ps - Pu) = Gi.

OXpYyTAMB KO3(hPUIMEHT, TIOAYUYNM CAEAYIOIee YpaBHEHUE AAS pacueTa AU-
amMeTpa KOAOHHBI:

G

i}

Cmax\“‘“pn(p)}( - pn)

AAS cedueHUN KOAOHH, paboTaloIUX C OOABIIMME >KUAKOCTHBIMH Harpys-
KamMu L, = 35 M°/(M'4) (OTTOHHBIE YaCTH KOAOHH, TAPEAKH B 30HE IMPKYASIIH-
OHHOTO OpoIlleHus, abcopbeprl U Ap.), AMaMeTp KOAOHHBI HaXOAST IO ypaBHe-
HUIO

L
; X4 J(KoC ey + 35)367#
P \w‘pn(px( - pn)

D, =

K

K,C +35

max

KoadbdumnumenTt K, 3aBUCANINI OT KOHCTPYKIIUU TAPEAKH, ITPU MAaKCHMAaAbL-
0
HOU paboyel CKOPOCTH MAapOB B KOAOHHE HUMEET CAEAYIOIINe 3HAUEHUS AL
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[MToAydyeHHBIM NO TNPUBEAEHHBIM YPaBHEHUSIM AUaMeTp KOAOHHBI OKPYTAL-
IOT A0 OAMDKAMINEro CTAHAAPTHOTO U 3aTeM HIPOBEpPSIOT Ha IPUEMAEMOCTH IIPU
pacdeTe IEepEeAUBHBIX YCTPOMCTB, YHOCA >XMAKOCTH IIOTOKOM IIapOB, COIPO-
TUBAEHUS TAapeAKU U T.A. AAS CTAABHBIX alllapaTOB PEKOMEHAOBAHBLI 3HAUYEHUS
amaMmeTpoB oT 400 po 1000 mm uepesd kaxkable 100 mMm, oT 1200 po 4000 MM ye-
pe3 200 mm, 2500, 4500, 5000, 5600, 6300 mMm, ot 7000 ao 10000 MM uepes
500 mM, ot 11000 Ao 14000 MM uyepe3 1000 mm, ot 16000 po 20000 MM uyepes
2000 mmM.

V3 BBIIIENPUBEAECHHBIX YPaBHEHUM CAEAYeT, YTO AOIYCTHMMAas CKOPOCTH
IIapoB B almapaTre 3aBUCUT OT CBOWMCTB JKUAKOCTH (BO3pacTaeT C YBEAHU-
YeHreM IAOTHOCTU >XKUMAKOCTH U ee TOBEPXHOCTHOTO HAaTS’KeHUs); OT CBOWCTB
1IapoB (YyMEHBIIAETCSI C YBEAMYEeHHeM IIAOTHOCTH IapoB); OT AABAEHMS B KO-
AOHHe (yMeHbIIaeTCsI C POCTOM A@BAEHHS B KOAOHHE); OT PACCTOSHUS MEKAY
TapeAKaMH (BO3pacTaeT C yBEAMYeHHeM PacCTOgHUI MexXAy Humu). OpHako,
Kak BUAHO U3 KpuBbIX (puc. VII-21), ecam po H, < 500 MM KoadppuiueHt
ckopoctu C, Bo3pacTraeT BecbMa OBICTPO, TO npu H, > 500 MM pocT Koadhdu-
nuenta C, 3HAQUUTEABHO MeHbIIe. B 3TOM CBA3M OOABIIME PACCTOAHUSI MeXK-
Ay TapeAKaMHu OOYCAOBAMBAIOTCS B OCHOBHOM TpeOOBAHUSIMHU MOHTa’)Xa, PeMOH-
TOB M T.I.

YOOAEOEATTNOU OAPAETE

PACEExTUO ET TNOPOEOEE

OdPEeKTUBHOCTE KOHTAKTHOU TApEAKH CYIIECTBEHHO 3aBUCHUT
OT ee KOHCTPYKIJUM, COCTaBa IlepepabaThbiBaeMOro ChIpPbs, COOTHOIIEHUN Harpy-
30K II0 Tapy U JKUAKOCTH, paboumxX YCAOBHUY, KaueCTBAa M3TOTOBAEHHUS U MOH-
Ta’ka KOAOHHEI U TapeAOK U T.A. B CBSI3UM C 3TUM IIpU CPaBHEHUU PA3AWYHEBIX
TUIIOB TAPEAOK MOJKHO HMCIIOAB30BaTh TOABKO Te AAQHHBIE, KOTOpPBIE IIOAYYEHHI B
OAWHAKOBBIX UAM OAM3KHX YCAOBUSX.
Ha puc. VII-22 nokasaHa 3aBUCUMOCTB 3(pdeKTuBHOCTH OT F-hakTopa apa
yeThIpeX KOHCTPYKIUM TapeAok (o pAaHHBIM K. Xomnne). HaubGoabined sddex-
THUBHOCTBIO Ha YPOBHe 85 % 0OAapaeT KhaallaHHAd TapeAKa B IIMPOKOM AuUala-

100

90 1 /—2\ (\
N\
-
T~

X

80 \
Bz VAN
S 70 <
/ 1L4 \X\)
60 ‘ b Puc. VII-22. 3aBucuMocts 3¢ deKTnBHOCTH
! \ \ TapeAOK pa3AMYHBIX KOHCTpPyKumit or F-
¢akropa (o panssmM K. Xomnme):
50 1 — RphamaHHasi TapeAka C AMCKOBBIMH KAa-
0 04 08 12 16 2,0 24 2,8 namamm; 2 — KoAmaukosas Tapeaka; 3 —
0,5 PeNX) cuTyaTas TapeAka; 4 — IPOBaAbHAs pelieT-
Wa, (xr/m-c”) yarasi Tapeaka
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Puc. VII-23. 3aBucuMocTth 3(GHeKTHBHOCTH 100
TapeAOK Pa3AUYHBIX KOHCTPYKIUI OT CKO-

pocTH Tapa B IIOAHOM CE€YEHUH KOAOHHBI / <1
Npy peKTU(MUKALUYA METUAXAOPCUAAHOB: 80
1 — cTpyliHasi C BepTUKAABHBIMHU Ilepero-

POAKaMHU (BBICOTA IIePeropopok 50 MM, yroa 2
OTTUOKH AEIeCTKOB 25°, cBOOOAHOE ceueHune 60 :\
586 %); 2 — KOAIIQYKOBasg TapeAka

-
3 \
(AnameTp KoamauykoB 50 MM, CBOGOAHOE | e
ceueHmne 5 %); 3 — TapeAKa U3 S-00pa3HBIX /|
3AeMeHTOB (CBOOOAHOe ceyeHue 22 %); 4 — 40
CcTpyliHasi 0e3 IeperopopoK (yroa OTTrHOKU 4
AemecTKOB 25°, cBOGoAHOe ceueHue 5,86 %) 20

n,%

0 02 04 06 08 L0 12
W, m/c

30He pabo4ynx HArpys3ok. OM(PeKTUBHOCTE KOANAYKOBBIX TAPEAOK HUJKE, 4YeM Y
KAAMIAHHBIX U He OpeBbIaeT 82 %.

CurtyaTtas TapeAKa OOAaA@eT CPaBHUTEABHO BBICOKOM 3((eKTUBHOCTHIO
IIPU MaABIX U CPEAHUX Harpyskax IIO0 IIapoBol (pase, KOTAA KOHTAKTUPOBAHUE
Imapa ¥ >XKMAKOCTH Ha TapeAKaX B OCHOBHOM OCYIIECTBASIETCS B II€HHOM Pe’KU-
Me. B oOnAacTu IOBBIIIEHHBIX IIaPOBBIX HArpy30K IIPU IIepeXope K CTPYHMHOMY
pexuMy 3PEKTUBHOCTb CUTYATEIX TAPEAOK YMEHBIIIaeTC.

[TpoBanbHBIE pellleT4aThle TAPEAKM TaK >Ke, KakK U KAAllaHHbIe TapeAKy,
UMeIOT BBEICOKYIO 3(h(PeKTUBHOCTE OAU3KYIO K 90 %, HO AOCTHUTraeTcs OoHa IIpak-
TUYeCKH TOABLKO IIpM 3HaueHuu F-cpakropa pasHoro 1,85 (kr/m-c)®. Tlpm
MEHBIINX WAM OOABIIMX 3HAUEHUSX IIapOBOM HArpy3KM OTMeYaeTcs pe3Koe
cHIDKeHMe 3(@MEeKTUBHOCTHU, UYTO SABASETCH CYIeCTBEHHBIM HEAOCTATKOM IIPO-
BaABHBIX TAPEAOK.

Ha puc VII-23 npuBepeHBl 3aBUCUMOCTHA 3(DMEKTUBHOCTA TAaPEAOK Pa3And-
HBIX KOHCTPYKIWM OT CKOPOCTU Ilapa B IIOAHOM CeuYeHHU KOAOHHBI W mpu
PEKTU(UKAIIUN METUAXAOPCUAQHOB. AAHHBIE IIOAYUYEHBl B KOAOHHE AWAMeTPOM
800 mM, paboTarolel Mpu ITOAHOM BoO3BpaTe (aerMbl, umeromiedn 10 Tapeaoxk,
YCTQHOBAEHHBIX Ha paccrosgHuu 300 MM ApPYT OT ApyTa.

V3 nmpuBepAEHHBIX AQHHBIX CAEAYET, YTO AYUYIIMMHM PAaOOUYMMHM XapaKTepUC-
THKaMU 00AaAAeT CTPYHMHAas TapeAka C BepPTHUKAABHBIMU CEKIIMOHUPYIOIIUMU
nmeperopopkamu BeicoToM 50 MM. Ha moAoTHe Tapeaku OBIAWM BBIIITaMIIOBaHBI
AEIIECTKH C yIAOM OTTHOa 25°, 4TOo 00ecCIedYrMAO HACTHUABHOE ABMJKEHHe Ta3o-
KUAKOCTHBIX CTPYU B 30He KOHTaKTa. O(PPEeKTUBHOCTH CTPYMHEIX TapeAoK 0Oe3
IIeperopoAOK IIPHMEPHO B ABa pa3a MeHBIIe BO BCeM AMalla30He H3MeHEHUS
Harpy3oK.

[Tpu DpPOEKTUPOBAHUM KOAOHHBIX MAacCOOOMEHHBIX alllapaToB B IIEPBOM
NPUOAVIKeHUHN pacuyeT 3(pPEeKTUBHOCTU (B %) TapeAOK C IePEeAUBHBIMU YCTPOIM-
CTBAMU MOJKeT OBITh BBHIIIOAHEH 110 YPaBHEHUIO

Ign = 1,6 + 0,3lg(L/G) — 0,251g(u,c) + 0,03k,

rae L/G — MOABHOE OTHOIIIEHHWE JKUAKOCTHOTO M IapOBOTO MOTOKOB; 00 — KO-
3¢ PUIHIEHT OTHOCUTEABHOU AETYyUeCTU PasjAeAsieMOM Mapbl KOMIIOHEHTOB; W, —
BSI3KOCTB JKUAKOTO ChIpbs, MIla‘c; h, — TAyOWHA MOTPY’KeHUs IeHTpa TSIKeCTH
ITpOpe3u KOATIAYKAa UAU CAOM JKMAKOCTU Ha TapeAke, CM.
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TANAATTUAETETITU

HacapouHble KOAOHHBI IIPUMEHSIOTCI B OCHOBHOM AAS MaAo-
TOHHA’KHBIX IIPOU3BOACTB, TA€ OHU UMEIOT 0e3yCAOBHBIE IIPEUMYIECTBA IIepej,
TapeAbuaTBIMU KOAOHHaMU. baaropapsi CO3AQHUIO B TIOCAEAHUE TOABI HOBBIX THU-
IIOB HACAAOK, MTO3BOASIONINX 3HQUUTEABHO CHU3UTH 3aAE€PIKKY JKUAKOCTH B KOH-
TAKTHOM 30HEe U THAPABAWUECKOe COIPOTHBAEHMEe allapaTa, CO3AAAMCH IIep-
CIEeKTUBHl IIPUMEHEHUS MuX AAd MHOTOTOHHA)XKHBIX IIPOM3BOACTB (BaKyyMHas
pekTudUKanusa Ma3yTa, rasopaspesreHue u Ap.). [IpuMeHeHMe HacapOK IpUOO-
peTaeT 0cob0e 3HaUYeHUEe AN BaKYYMHBIX IIPOIIECCOB, AAI KOTOPBIX HU3KOE THU-
APaBAMUECKOE COIPOTUBAEHUE IIPU AOCTATOUYHO 3(Pp(PeKTUBHOM KOHTAKTe B3au-
MOAEUCTBYIOIIUX (Da3 SABASIETC OAHUM M3 BaXKHBIX YCAOBUU IIPOBEAECHUS IIPO-
1mecca.

OCHOBHBIMM KOHCTPYKTUBHBIMU XapaKTepPUCTUKaMU HACAAKHU SBASIOTCS ee
YA€ABHAs MOBEPXHOCTb M CBOOOAHBIN OOBEM.

Ygeabnas noBepxnocmb Hacagku f — 3TO CyMMapHad NOBEPXHOCTH Haca-
AOUHEIX TEeA B €AMHUIIE 3aHMMAeMOIO HACaAKOM oObeMa ammapara. YAEABHYIO
MOBEPXHOCTh OOBIYHO U3MEpSIIOT B M2/M°, UeM GOABIIE YAeAbHasi MOBEPXHOCTh
HacapKM, TeM BHIIe 3((PeKTUBHOCTHL KOAOHHBI, HO HU’Ke ITPOU3BOAUTEABHOCTH
U OOABIIIEe TUAPABAMYECKOE COIIPOTHUBAEHUE.

IMop cBobOgHBIM 06BEMOM HACAGKU € IOHUMAIOT CyMMapHBIM OOBEM IIyC-
TOT MEXKAY HACaAOUHBIMU TEAAMHU B €AMHHIE OOBbEMa, 3aHMMAeMOTO HAaCaAKOM.
CBOGOAHEIN 06beM U3MepsaioT B M°/M°. UeM GOAbIIe CBOGOAHBLIM OOBLeM Hacaa-
KM, TeM BHIIlle ee IIPOU3BOAUTEABHOCTHL U MEHbLIIle THAPAaBAMYECKOE COMPOTUB-
A€HHe, OAHAKO IPU 3TOM CHIXKaeTcsl 3PPeKTUBHOCTb PabOTHl HaCaAKU.

KoucTpykimu HacapOK, IIpUMeHSeMBIX B IIPOMBIIIAEHHBIX —allapaTax
He(rerazonepepaboTKu U He(PTEXWMUM, MOJKHO Pa3pAEAUTh Ha ABe TPYNIBl —
HeperyAspHBIE (HAaCBIIHBIE) U PEryAdpHBIE HAaCAAKH.

B 3aBUCUMOCTH OT HCIIOAB3YEMOTO AASI M3TOTOBAEHMSI HACAAKM MaTepHuana
OHU PAa3AEAsIOTCS Ha MeTamUuecKre, KepaMudecKue, NAACTMacCOBEIE, CTEKASIH-
HBIE, CTEKAOIIAACTUKOBBIE U AD.

Mo cnoco®y M3rOTOBAEHMS SA€MEeHTHl HacapKM OBIBAIOT IITAMIIOBAHHEIE,
AWTBIE, IPOKATAHHEIE, IOAYUYEHHBIE METOAOM 3KCTPY3UU U T. II.

Ha s@dexkTuBHOCTL pabOTHl HACAAKU B 3HAUUTEABHOW CTEII€HU BAUSIET
CMaYUBa€MOCTb JKUAKOCTBIO IIOBEPXHOCTU 3A€MEHTOB HACaAKU. AAS YAYUIIEHUS
CMaYMBaeMOCTH 3AE€MEHTOB HAaCapAKU HMX 3a4acTyiO IIOABEpraioT CIelHaAbHOM
00paboTKe, CO3AAIOT UCKYCCTBEHHBIM ITyTeM IIePOXOBATOCTHM HAU AEAAIOT Ha
IIOBEPXHOCTHU IIPOCEUYKH, BBICTYIHL U T. A.

HeperyaspHble (HacblllHbIe) HacapAKH. B KayecTBe HeperyAsipHbBIX Ha-
AAOK MCIIOAB3YIOT TBEPABIE TeAad PA3AUYHOM (DOPMEI, 3arpy’kKeHHBIE B KOPIIYC
KONOHHBI B HaBaa. B pe3yabraTe B KOAOHHe 0Opas3yeTcsl CAOJKHAs IIPOCTPAHCT-
BeHHas CTPYKTypa, OOecClleUMBAIOIas 3HAUUTEABHYIO IIOBEPXHOCTH KOHTAKTa
das.

Cpeapu HacapOK, 3achlllaeMBIX B HaBaa, HIMPOKOE paclpoCTpaHeHHe IIOAY-
4YMAU KOABIAa Pammra, mpeacTaBagioniye coO0M OTpe3KU TPyO, BEICOTa KOTOPBIX
paBHa Hapy>XHOMy auaMmeTpy (puc. VII-24, a). Huskag cTOMMOCTB U IIPOCTOTA
U3TOTOBAEHHS KOAell Pammra AeAaloT MX OAHMM K3 CaMBIX PAaCHpPOCTPaHEeHHBIX
THIIOB HacapOK. Hapspy ¢ raapKMMU IUAMHAPWUYECKHMU KOABIIAMHM U3 METaAAQ,
KepaMUKu uUAM apdopa pa3paboTaHbl HACAAKHU C PeOPUCTHIMU HAPY’KHOM U
(MAM) BHYTpPeHHeHN NOBEPXHOCTAMU. AAI MHTeHCH(UKAIMU IIpollecca Maccoo6-
MeHa pa3pabOoTaHBl KOHCTPYKIMU HUAWHAPUYECKUX HACAAOK C MeperopoAKaMU:
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Puc. VII-24. HeperyasipHble (HacChIITHbIE) HAaCAAKM:

a — Koablla Pamnra; 6 — Koablla Pammura ¢ nmeperopopkaMy; & — Koablia Ilaanas; & — koabma Hy-
Pak c¢upmer “Norton"; & — moaykoabna Levapak; e — xoabna Cascade Mini-Rings cupmbl
"Glitsch"; x — ceapna Bepast; 3 — cepnra MHTAAOKC; u — cepra MaTasroke dpupmbel “Norton”

AMaMeTpParbHO PACIOAOKEHHBIMU, KPeCTOOOpa3HbIMM HAM BBLIIIOAHEHHBIX B BHU-
Ae romactedt (puc. VII-24, 6). [To cpaBHEHHIO C APYTMMM TUIIaMM HAcapAOK KOAB-
na Pamwura o0AapalOT OTHOCUTEABHO HEBBICOKOM MNPOU3BOAUTEABHOCTHIO U
CPaBHUTEABHO BBEICOKMM COIIPOTHBAEHHEM.

[TpoMBIIIAEHHOE MCIIOAB30BaHUE B HACTOSIIEe BpeMs Halllaa OAHA M3 pas-
HOBHAHOCTE! KOABI[EBBIX HACAAOK — KOABIA Ilaaas (puc. VII-24, &). [Mpu wusro-
TOBAEHUM TAaKMX KOAell Ha OOKOBBEIX CTEHKAX CAEAAHBI ABa PAAQ IPSIMOYTOAb-
HBIX, CMeIJeHHBIX OTHOCUTEABHO APYT APyra HAApPe30B, AEeCTKA KOTOPBIX
OTOTHYTHI BHYTPb Hacapku. KoHcTpyknmus Koaer [laaasi 1o cpaBHEHUIO C
KOABIIaMM Pammra m03BOASIET NPU MX OAM3KHX TeOMETpPUYECKHX IlapaMeTpax
B 1,2 pa3a yBeAMYMTH IPONYCKHYIO CIIOCOOHOCTh, B 1,6 —4 pas3a CHU3UTH THA-
paBAMYECKOe COIPOTHUBAEHHE U IIOUYTU Ha 25 % yBeAUUYUTHb ee 3(P(PeKTUBHOCTb.

Ha puc. VII-24, & npuBepena Hacapka Hy-Pak (Xaii-Ilek), paspaboranHas
dupmont “Norton". OHa TpeacTaBAsIeT COOOU ITMAMHApPUYECKHNE KOAbIla, Ha 00-
KOBO# moBepkhocTy KOTOphEIX Takyke BEITOAHEHBI OTBEPCTHS, HO B OTAWUYUE OT
Koaell ITaanst KakKABIM A€IIECTOK KpOMe TOTO pa3pe3aH BAOABL M OTOTHYT BHYTPU

261



KOABIIA B IIPOTHBOIIOAOJKHBEIE CTOPOHEL. BOKOBasg NMOBEPXHOCTH 3AeMeHTa UMeeT
TPU KOABIIEBEIX peOpa JKeCTKOCTH, UYTO OOeCIeYMBAaeT OIIPEAEAEHHBIM 3a30p
Me>KAY KOABIIAMHM B CAOe U YBEAWUMBAET AOAIO CBOOOAHOTO oOBeMa. Bo BHYyT-
peHHel noaoctu Koael Hy-Pak mpoucxopuT TypOyAmn3anug NapoBOro MOTOKA U
UHTEHCUBHOE APOOAEHME JKUAKOCTH, UTO IIO3BOASET IO CPABHEHUIO C KOABIIAMU
[Marrst Ipyu OAM3BKUX THUAPOAMHAMUYECKHUX II0KA3aTEeASIX YBEAWYUTb UHTEHCUB-
HOCTBL MaccooOMenHa Ha 10—30 %.

Ha puc. VII-24, & noka3zana Hacapka Levapak ycoBepiiieHCTBOBAHHOM KOH-
CTPYKIIUH, BBIIIOAHEHHAS M3 KOAel], pa3pe3aHHbIX II0 OOpa3sylollledl Ha ABe dac-
TH, KaXXAasd U3 KOTOPBIX UMEET ABA UAU TPU PIAQ OTBEPCTUU C A3BIYKAMM pPa3-
HOM AAMHBI, OTOTHYTBEIMM B CME>XHBIX PSIA@X B pa3Hble CTOPOHHI. Takas Hacapka
oOpa3yeT CAOM C pPaBHOMEPHO pacIpeAeAeHHONW IOPO3HOCTBIO U HACBIITHOM
IAOTHOCTBIO, YTO CIIOCOOCTBYeT O0Aee PABHOMEPHOMY PacIpeAeAeHHIO KHUAKOC-
TH B CAOe. BOKOBBIe KDOMKH 35A€MEHTOB HACAAKU HUMeIOT 3yOIlBl, YTO TaK’Ke
CIIOCOOCTBYET AOTIOAHUTEABHOMY APOOAEHUIO U TypOyAm3anuu IOTOKOB. Hacaa-
Ka Levapak nmpeBocxopuT Koabla Ilaang mo 3pheKTUBHOCTHM MacCOIEepepadyd B
cpepHeM Ha 27 % u uMeeT Ooaee HU3KOoe (Ha 23 %) TMApaBAMYECKOEe CONPOTUB-
AeHUe.

Ha puc. VII-24, e noka3aHa HachimHas Hacapka Cascade Mini-Rings cup-
MBI “Glitsch". Ha 60KOBOM cTeHKe TaKUX KOAEIl BBIITOAHEH OAVH PSA IpPOCeuexk,
A€INeCTKH OTOTHYTHI BHYTPh KOABIA. [Ipu 3arpys3ke sAeMeHTOB HACaAKM B ala-
paT OCYILIECTBASIETCS NPUHIUAI aBTOOPUEHTAIUH, T.e. KOABIIA B CAOE OPHUEHTHU-
PYIOTCS TIPEATIOYTUTEABHO B OTKPLITOM AASL IIOTOKA IIapoOB IIOAOJKEHHH, YTO
obeclieunBaeT paBHOMEpPHOEe paclpejpeAeHle IIOTOKa JKUAKOCTH IO IIOBEPXHOC-
TH HaCaAKM, BEICOKYIO IIPOIYCKHYIO CIIOCOOHOCTH U Manoe THAPaBAMYECKOe CO-
NIPOTUBAEHHE.

OCHOBHBIM OTAWYHMEM CEANOOOPA3HBIX HACAAOK OT IMAMHAPHUYECKUX SBAS-
€TCSI UX BBICOKAS CIOCOOHOCTh K INEePepacHpPeAEA€HHUI0 MOTOKOB JKUAKOCTH IIO
ceuenuro anmnapara. Cepnra Bepas (puc. VII-24, x), TOBEPXHOCTb KOTOPBIX MPEA-
CTaBAsIET TI'HIIepOOAMYecKUM IIapaboAOMA, IO CPaBHEHMIO C KOAbIlaMu Pammra
NP OAMHAKOBBIX pa3dMepax HACAAOUYHBEIX TeA MMeIOT NIPUMepHO Ha 25 % OOAb-
IIVIO YAEABHYIO NOBEPXHOCTh U OOAGAQIOT MEHBIINM THAPABAMYECKUM COIIPO-
THUBAEHUEM.

Hacapka (puc. VII-24, 3), u3BecTHad KakK cepra VIHTAAAOKC, SABASIETCS CEro-
AHA HauboAee pPACIPOCTPAHEHHOM KepaMHUYeCKOU HacapkKou. IToBepxXHOCTB ee
IpeACTaBAseT dyacTb Topa. Cepra VIHTAAAOKC IIO CpaBHEHUIO C cepraMu bepas
Ipollle B M3rOTOBAEHUU, 0OAAAQIOT OOABIIIEN MeXaHWUeCKOM NPOYHOCTHIO, obec-
[IeYNBAIOT OOABIIYIO OAHOPOAHOCTH pPa3MelleHUs HACAaAKM U He CO3AAI0T IIPeA-
IIOYTHUTEABHBIX IIyTENU AAS NIPOTEKaHUS JKUAKOCTH.

Ocoboe MecToO CpeAd CEeAAOBUAHBIX HACAAOK 3aHMMAIOT MeTaAAnude-
ckue ceppra MuaTasroke dupmer “Norton" (puc. VII-24, u), oOpa3oBaHHBIE
Ayroobpas3HOM OTOOPTOBAHHOM IIOAOCKOM C BBIIITAMIIOBAHHON II€PETrOPOA-
KOM M OTOTHYTHBIMM BHYTPb AeleCTKaMu. OINBIT 3KCIAyaTaIllUM MNPOMBIIIAEH-
HBIX aNlapaToB IIOKa3aA, YTO 3Ta Hacapka obeclleuwBaeT BBICOKYIO 3ddek-
TUBHOCTB A@’Ke IIPM HHU3KUX HArpy3KaX, XOpolllee CaMOpacIpeAeAeHUe KUAKOC-
TH, MEXAQHUUYECKYIO IIPOYHOCTH, HEOOABIIYIO MAacCy U A@BA€HHWEe Ha CTEHKY allla-
para.

B Taba. VII-3 paHBI XapakKTepPUCTUKU HEKOTOPHIX HEPEryAsIpHBIX HacCapoOK,
3arpy>kaeMbix B HaBaA. C yBeAaWueHMEM pa3MepOB HACAAOYHBEIX TeA YBEANMUUBA-
eTCs IIPOU3BOAUTEABHOCTb KOAOHHBI, CHUJKAETCSI TMAPABANYECKOe COIPOTHBAE-
HIUe, HO OAHOBPEMEHHO yMeHbIIaeTcsl 3PEeKTUBHOCTh HACAAKH.
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XapaKTepHCTHKﬂ HACaAAOK, 3arpykKaeMbIX B HaBaA

Tab6auma VIL3

Pasmepnl
Ha3zBanue (Anamertp, Yucao sne- YaenbHas CBOGOAHEI O6BeMHas
HACaAKHU U BBICOTQ, TOA- MEHTOB B MOBEPXHOCTE, | oo \3/03 | macca, KI/a
MaTepuain IIMHA CTeH- 1 ™M M*/M
KH), MM
Koanlia Pa- 15x15%2 192000 330 0,76 590
mmra Kepa- 25x25%3 48000 200 0,74 530
MHUYeCKHe 35x35x4 14300 140 0,78 590
50x50x5 6000 90 0,78 530
Koaslia Pa- 10x10x0,5 910000 500 0,88 960
IIINUTa CTaAb- 15x15x0,5 192000 350 0,92 660
HbBIE 25x25%0,8 48000 220 0,92 640
50x50%1,0 6000 110 0,95 430
Koasbra Ilan- 25%25%3 48000 220 0,74 610
AsI KepaMu- 35x35%x4 14300 165 0,76 540
yecKue 50x50x5 6000 120 0,78 520
Koara TTaa- 5x15%0,4 192000 380 09 525
ASI CTAaAbLHBIE 25x25x0,6 48000 170 09 455
50x50%1,0 6000 108 09 415
Cepna bBepas 20x2,0 190000 310 0,69 800
Kepamuuec- 25x2,5 79000 250 0,70 720
Kue 35x4,5 22000 155 0,75 610
50%6,0 8800 115 0,77 640
Cepna MHTaA- 20x2,0 210000 300 0,73 640
AOKC KepaMu- 25%2,5 84000 250 0,75 610
YyecKue 35x4,5 22700 165 0,74 670
50x6,0 8800 110 0,75 610

3arpy3Ky HacaAOK B HaBaA OCYIIECTBASIOT OAHVUM M3 IIPUBEAEHHBIX Ha PHUC.
VII-25, a—6 cnoco6oB. boAee paBHOMepHOE pacHpeAeAeHre JKUAKOCTU II0 cede-
HUIO KOAOHHBI 00eCIeyrnBaeT CIocod 3arpy3KM, MOKa3aHHBIM Ha puc. VII-25, 4.

PeryasipHble HacapKd OTAMYAIOTCA YIOPSAOYEHHOU OPHUEHTALIUEU OTAEAb-
HBIX CTPYKTypOOOpa3yIoIIMX 3AEMEHTOB B IIPOCTPAHCTBE U UX Pa3AEAdioT Ha
ABe TPYIIBEl — C UHAWBUAYAABHOM YKAGAKOM U OAOUYHEBIE (B TOM UYHCAE PYAOH-
HBIE).

PeFYAﬂpHaH HacapKa C HHAHBHAYGJ\LHOI‘;I yKAaAKOﬁ COCTOUT N3 OTAEABHBIX 3A€MEHTOB (KOAB-
Ila, TPeYroAbHbI€ IIPU3MBI C IIOCTOSTHHBIM HWAUW IIepeMeHHBLIM IIO BBICOTE CequI/IeM), KOTOphBIEe pac-
IIOAQTAaIOT B KOPITyCe KOAOHHBI CAOSIMHU. B cMeXHBIX IO BBICOTE CAOSX AAS IpeAOTBpAllleHUuSA 06pa-
30BAaHUS CKBO3HBIX KAHAAOB OHU CMeIeHBI APDYT' OTHOCUTEABHO Apyra. AA}I YIIpOoIieHus1 MOHTAaXXa
TakKou HaCapAKH OTAEAbHBbIE DA€MEeHThI MOT'yT OBITH IIpeABapUTEABHO COGpaHBI B KOHTeﬁHepLI, KOTO-
pbI€ 3aTeM yCTAaHABAUBAIOT B KOPIIyCe€ KOAOHHBI. LUI/IPOKO]"O IpUMEHEeHUsI B IPOMBIIMIANEHHOCTHU Ha-
CaAKH C I/IHAI/IBI/IAyaABHOI‘/II yKAaAKOI‘;I He IIOAYYHAM, TaK KaK 3TO PEe3KO YBeAn4YruBaeT TPYAOEMKOCTb
u cebecToMMOCTh MOHTa’Ka.

Ha puc. VII-26 npuBeAeHBEl BapUaHTHEl PEeTryAIpHON OAOYHOM Hacapku. V3Be-
CTHBI PEeryAsIpHBIE HacapKu (pupMBl “Sulzer”, mpepcTaBasgronire cOOOM INakKeT
ropUpPOBAHHBIX AUCTOB. ['O(ppupoOBaHUe AMCTOB BBEIIOAHEHO INOA (DUKCHUPOBAH-
HBEIM K BEPTHKAABHOU ocu yraoM (daiie 30° mam 45°) ¥ Ha CME’KHBIX AKCTaX Ha-
IIPaBA€HO B IIPOTHUBOIIOAOKHBIE CTOPOHHL. lMMeroTcs MopMUKAIWM TAaKOM Ha-
CaAKH, U3TOTaBAUBAeMBIe M3 PA3AUUYHBIX MAaTEPHAAOB: CTAABHOIO PUMAEHOTO AU-
CTa, IAACTMAacChl, KepaMuKH, (apdopa, CTeKAa, I'paUTOBOTO BOAOKHA. AAS
KOAOHH amaMeTpoM oT 200 po 12 000 mm dmpma “Sulzer" pekoMeHAyeT HACaAKy
Menananak, Beiltyckaemyro 12 tunos. Ha puc. VII-26, a moKa3aH 3AeMeHT HacCap-
Ku Mennranak 250.Y (4MCAO XapaKTepudyeT BEAWYMHY YAEABHON ITOBEPXHOCTH
HacapKy B M?/M°, a Y yKa3bBaeT Ha TO, YTO TOPUPOBAHUE AUCTOB BBITOAHEHO
moa, yraom 45°).

KoucTpykiiua OAOYHOU peryAdpHOM Hacapku VIHTaanOKc, pa3paboTaHHag
dupmout "Norton", npeactaBareHa Ha puc. VII-26, 6 m oOpa3oBaHa U3 CTAABHBIX
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Puc. VII-25. CxeMsbl ClIOCOGOB 3aCBIIIKM HAaCAAKU B KOAOHHY:
1 — chAoH, 3acCHIIAHHBIM IO I[EHTPY KOAOHHEI;, 2 — CAOH, 3aCHIMIaHHLIA OT CTEHOK KOAOHHEL, 3 —
AOTIOAHUTEABHAS 3aCBIIIKA A0 TOPU30OHTAABHOTO YPOBHS






Puc. VII-26. PeryasipHble HacaAKuU:
a — Menananak dupmsl "Sulzer”"; 6 — WMaTasroke cdupmer “Norton"; & — Baky-nak; & — IlaH-
YeHKOBa



roppupoBaHHBIX AUCTOB. Ka>XABIM AMCT IpPH TOPPUPOBAHUM AEAUTCS Ha He-
CKOABKO y4acCTKOB (Ha puc. VII-26, 6 Tpu y4yacTKa) ¢ OTTUOKOM MeTaAra B IIPO-
THUBOIIOAOJKHEIE CTOPOHEI. B MecTax Ilepexopa BBIIOAHSIOTCS IIPOCEYKH, UYTO
cnnocobcTByeT 3(pHEeKTUBHOMY OOHOBAEHHUIO IIOBEPXHOCTH MacCOOOMEHa.

Hacapka Baky-mak paspaboraHa coBMecTHO BHHWHWuedTemamem u ¢up-
Mor "Apparate-und Anlagenbau Germania” (puc. VII-26, &). Ona ob6pasoBaHa
U3 BEPTUKAABHBIX TOOPUPOBAHHBIX IIAACTUH, U3TOTOBAEHHBIX U3 IIPOCEYHO-BHI-
TSDKHOTO AUCTA. [TOBEpPXHOCTb IAACTHMH MMeeT apOuHble IIPOCEUYKH, HAIlpaBAE€H-
Hble BHU3 U OPUEHTUPOBAHHBIE B ITPOTHUBOIIOAOJKHEIE CTOPOHEI C 00€MX CTOPOH
IIAACTHH. 3a CYeT 3TUX IIpoceueK ob0ecreynBaeTcs 3a30p B 20 MM MEJKAY COCEA-
HUMM ro(OpUPOBAHHBIMYU MTAACTUHAMU. Takas HacapKa MMeeT YAEABHYIO IIOBepX-
HOCTh 115 M?/M°, cBOGOAHBIN 06BeM 98 % u o6beMHyIO Maccy 150 kr/m>,

Cpepr PeryAsIpHBIX HAaCaAOK IOAYUYMAM PACIpPOCTPaHeHHe ceTdaThble HaCaA-
KM, K KOTOPBIM OTHOCUTCS U HacapkKa, padpaboranHHasg ['M. IlaHueHKOBBIM
(puc. VII-26, ). Hacapka ITaHueHKOBa MPEACTABASIET COTKAHHYIO M3 IIyYKa Me-
TAAAMUYECKUX IIPOBOAOYEK AEHTY, IOBEPXHOCTH KOTOPOM roppupoBaHa B dopme
IIeBPOHA C yrAoM mIpu BepmmHe 120°. Takyio HacapKy B KOAOHHE YCTaHABAWBA-
IOT B BUAE PYAOHOB BEICOTOM ~100 MM, pacHIOAOKeHHBIX APYT Hajp APYyIOM Hu
NIAOTHO IIPUAETAIONINX K CTeHKe KOAOHHHI.

ITpu pa3paboTke MacCOOOMEHHBIX aIlllapaTOB C HCIOAB30BAHUEM DPETYAIp-
HOM HACAAKV HEOOXOAWMO WHAMBUAYAAbHOE IIPOEKTUPOBaHWE BLHIOPAHHOTO THUIIA
HACaAKM AN AQHHOM KOAOHHBI. AAS 3TOTO CAOM HaCapAKU pa3OHUBAIOT Ha OTAEAb-
Hble OAOKM C YYeTOM U3MEeHEeHUs KPUBU3HBI CTEHKU KOAOHH Pa3HOI'O AMAaMeTpa.
B KoAOHHax auamMeTpoM A0 1 M peryasipHas HacajKa MOHTUPYeTCS OAHUM OAO-
KOM uepe3 BepXHee CheMHOe AHUIIIE.

Ha puc. VII-27, a mpuBepeH BapuaHT pa3peAeHUus KOAOHHBI AMaMeTpoM
5500 MM Ha OAOKU PeryAdpHOM HacapKu Baky-mak (mudpamu oO03HAUYEHBI OAU-
HaKOBbIe OAOKU). BricoTa Bcex OAOKOB cocTaBasieT 440 MM, MaKCUMaAbHas IH-
PHHA IPHUHATA C YYETOM Pa3MepPOB AOKa-Aasa um cocraBasgeT 400 mm. ITpu Takom
crniocobe IIPOEKTUPOBAHUS PEryASPHON HAaCAAKHU BBIAEASETCS 0a30BBIM OAOK (HO-
mep 1) ceuernuem 400x440x1000 MM, KOTOPBIM MO’KHO HCHOAB30BaTh KaK THUIIO-
pasMep IIpU NPOEKTHPOBAHUU KOAOHH PA3HOTO AMaMeTpa. PacueThl moKas3bIBa-
IOT, YTO AASL 3alIOAHEHUSI CeueHUsI KOAOHHBI amameTpoM 5500 MM Hacapkou Ba-
Ky-nnak tpedyerca 80 6aokoB 21 Tuma.

Ha puc. VII-27, 6 mokasaH ApyTOM BapUaHT PAa3AeA€HHs HACAAKU Ha OAOKHU.
OTpenbHBIe OAOKM IIOAYYAIOT IIPU CEeYEeHMU CAOS HACapAKU BePTUKAABHBIMU IIa-
PAAAEABHBIMU IIAOCKOCTSIMU. OTO MO3BOASET COKPATUTh YMCAO PA3AUYHBIX OAO-
KOB M YMEHBIINTb UX KOAWYECTBO IIPW MOHTa’Ke CAOS HacapKH. AAS almapara
pamamMeTrpoM 5500 MM nmoTpeOyeTcs Bcero 14 OAOKOB 7 THUIIOB, OAHAKO IIPU 3TOM
II0 CPABHEHUIO C IIePBBIM BapuaHTOM (cM. puc. VII-27, a) yBeamumBaeTca macca
KaXporo Oaoka. TakoM crmoco0 M3TOTOBAEHUS PETyAIPHOM HACAAKU HPUMEHUM
TOABKO AAS KOHCTPYKIIUM, 00eCHeuuBaIoIIUX AOCTATOUHYIO IIPOYHOCTb U >KeCT-
KOCTb OTAEABHBEIX OAOKOB U HMeIOllel HeOOABIIYI0O OOBEMHYIO Maccy (Hampu-
Mep, AAI HacapKu Meanranak).

BcnmoMoraTeAbHbIE Y3ABI HACAAOYHBIX KOAOHH BKAIOYAIOT OIIOPHO-pacIIpe-
AEAUTEABHBIE PEIIeTKH, PaCIPEAEANTEeAN >KUAKOCTY, OTPAHUYUTEAM, KOAAEKTO-
pBL U T.IL

HacapKy yKAQABIBAIOT Ha OIOPHO-PACIpPeAEAUTEeAbHBIe PellleTKU UAW IIAU-
TBI, HEKOTOPHEle KOHCTPYKIIMHU KOTOPBIX NpHUBeAeHHl Ha puc. VII-28. CBobGopHOe
ceyeHUe 3TUX YCTPOMUCTB AOAJKHO II0 BO3MOJKHOCTU IPHOAMIKATBECA K BEAWUHHE
CBOOOAHOTO 0O0BeMa HACAAKH, & pa3Mepbl OTBEPCTUM HMCKAIOYATH ITPOBAA Haca-
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Puc. VII-27. CxeMa AeA€HUs PeryAsipHO¥ HacapAKU Ha OAOKH:
a — AAS HacapKu Baky-mak; 6 — AAs Hacapku Meananak upmsl “Sulzer”

AOUYHEIX TeA. HacapKy 4acTO YKAQABIBAIOT Ha PELIeTKY, BEIIIOAHEHHBIE U3 CTaAb-
HBIX IIOAOC, IIOCTABAEHHBIX Ha peOpo. [IpuMeHeHUe B KaueCcTBe ONOPHOU KOH-
CTPYKIIMH TIOA HACAAKY PA3AMYHBIX CETOK U Hep(OPUPOBAHHLIX IIAUT C MEAKH-
MM OTBEPCTUSAMU AOAKHO OBITH MCKAIOUEHO, TaK KakK IIOAOOHBIE YCTPOMCTBA
IIPUBOAAT K NPe’KAeBPEMEHHOMY 3aXA€OBIBAHUIO KOAOHHHI.

Konounsl pmamMeTrpoM A0 150 MM, 3alOoAHeHHBIe HAacapKoOM B HaBaan, MOTYT
OpOIIATBECS U3 €AWHUYHOTO UCTOUYHUKA. AAST KOAOHH OOABIIEro AMaMmeTpa IIpHU-
MEHSIOTCSI OPOCUTEAM C OOABIINM YHCAOM HUCTOYHUKOB OPOIIEHUS: AASI HEYIIO-
PSIAOUEHHEBIX Hacapok 15+30 Ha 1 M? CeyeHMSI KOAOHHEBI, AAS YIIOPSAOYEHHBIX
35+50.

Ha puc. VII-29 npuBepeHB BapUaHTHI PACIPEAEAUTEABHBIX YCTPOMNCTB AAS
KUAKOCTHU, IpUMeHgeMble B KOAOHHAX Pa3AMYHOTO HaszHadeHusd. LlIupoko mpu-
MEHSIOTCS paclpeAeAnuTeAbHBle YCTPOMCTBA >XeaoOuaToro tumna (puc. VII-29, a).
JKUAKOCTb B DTOM BapUaHTe IIOAQETCS B IEHTPAABHBIM JKeAOO (AAS KOAOHH
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Puc. VII-28. KOHCTPYKIIMU ONMOPHO-paclpeAeANTEABHBIX pemieTok ¢upMmsl “Norton':

a — BOAHHUCTAas1 U3 Hepq)OpI/IpOBaHHLIX IIANQCTHUH; 6 — BOAHHUCTas U3 IIPOCEYHO-BBITAXXHOTO AXC-
Ta, d — KOAII@YKOBOT'O THUIIA

OOABIIIOTO AMaMeTpa IPUMEHSIOT ABa UAU TPU ’Keao0a), U3 KOTOPOTrO II0 >KEAO-
0aM MeHBIIEro Ce4eHHUs, OCHAIeHHBEIX YCTPOMCTBAMM CAMBA JKUAKOCTU Pa3AWy-
HBIX KOHCTPYKILUY, pacIpepensieTcsl IO BCeMy CeueHMI0 HacapKu. [Ipm Manbx
pacxopax >KUAKOCTH C BBICOKOM NAOTHOCTBIO U BSI3KOCTBIO IIPUMEHSIOT TpyOda-
TBIM pactipepeAuTerb (puc. VII-29, 6). B KoAOHHaX AAST pa3peAeHus HedTUu u
CKpy0O0epax MCIOAB3YIOT IHeBMaTHMdeCKue PpacIpeAeAUuTeAM, BBIIIOAHEHHBIE B
BUAE KOAAEKTOpa ¢ hopcyHKamu (puc. VII-29, &).

AASL TOTO YTOOBI UCKAIOUHUTE IIPU pabOTe KOAOHHBI IlepeMellleHhe dAeMeH-
TOB HACaAKM, B ee BepXHeHN YaCTHU HACAAKYy 3aKPENASIOT pelleTKaMu C OOABIINM
cBoboAHBIM ceueHueM. Ha puc. VII-30, a moka3zaH BapuaHT TaKOW PeIIeTKU AAS
KOAOHHBI C HACBIMTHOM HacapKoM, a Ha puc. VII-30, 6 — AA9 KOAOHHBL C pery-
ASIPHOM HaCaAKOM.

Heo0XxopMMO OTMETUTBH, YTO XapaKTep M CTPYKTypa PacIpeAeAeHUsS KUA-
KOCTHU II0 CEUEHUIO KOAOHHEI HE COXPAHSIOTCS MPU AQABHEWIIIEM ee Te4eHUU I10
Hacapke. BocxopAmu mapoBOM IIOTOK, 3aHUMAIOIIUN IIEHTPAABHYIO YacCTh CAOS
HACaAAKH, OTTeCHSIeT >KMAKOCTh K CTeHKaM KOAOHHBI. AAS yMeHBIIeHUs HepaB-
HOMEPHOCTH paclpepeAeHMd IIOTOKOB II0 BBICOTe alllapaTa OOIIWUM CAONM Hacaa-
KM B KOAOHHE AEAdT IO ee BBICOTe Ha OTAEAbHBIE CeKIUM, MeXAY KOTOPBIMU
YCTaHaBAMBAIOT KOAEKTOPHL A cOopa >kupkocTtu (puc. VII-30, ,) u pacupepe-
AUTEABHBIE YCTPOUCTBA PA3AUYHBIX KOHCTPYKIIUM.

I'mppaBAMYecKue ycAoBHSI padOThl HACaAO4YHBIX KOAOHH. B HacapouHOU
KOAOHHe IIOTOKHU ITapa (rasza) U >KMAKOCTH B3aUMOAEMNCTBYIOT B IIPOTHUBOTOKe. B
3@BUCHMOCTH OT HAarpy30K KOAOHHEBI IO mapy (rasy) G u >XHMAKOCTH L M3MeH:-
eTCsl XapaKTep B3aUMOAEMCTBUA (pa3, IPOSABASIONIVNICA B PA3AUYHBIX THAPOAU-
HaMHUYeCKUX pekuMax. Hamboaee 4eTKO 3TU PeXUMBI BBIIBASIIOTCS Ha KPUBBIX,
IIOKAa3bIBAIOIIUX 3aBUCUMOCTb CONPOTUBAEHUSA HACAAKHU OT €e Harpy3KHu IO Hapy
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Puc. VII-29. KOHCTPYKIM pacnpeAeAHuTEeAbBHBIX YCTPOMCTB AAS JXMAKOCTU ¢upmsel “Sulzer':
a — >keaoO4YaTOro TUINE; 6 — TPyOuaThIM; & — NHEeBMaTUYeCKUM

(rasy) m >KHMAKOCTH, NOCTPOEHHBIX B AOTapU(PMUUYECKHUX KOOpAWHATax (pHc.
VII-31).

IIpm ManBIX Harpys3kKax IIOTOKOB B3aUMOAEMNCTBUE MeXXKAY (ha3zaMu He3Haudu-
TeAbHO. JKHMAKOCTb CMauMlBaeT IIOBEPXHOCTb HACAAOUYHBIX SAE€MEeHTOB, a COIIpPO-
TUBAEHHE HACaAKU IOTOKY IIPOMNOPIIMOHAABHO COIPOTHUBAEHUIO CYXOM HACAAKU.
OTO TaK Ha3bIBaeMBINM NAEHOUHBIU DeXUM.

ITpu parbHeNIIEM YBEAMYEHUN CKOPOCTEN MOTOKOB KOHTAKTHUPYIOWIUX ¢as
BO3pacTaeT TPeHUe MeXAY HUMH, IPOUCXOAUT TOPMOJKEHHE IIOTOKA >KUAKOCTU
U B CBA3U C 3THUM YBEAMYMBAETCSH KOAMYECTBO >XUAKOCTH H, yAep)KUBaeMOU B
HacapKe. DTOT PeKHUM XapaKTepusdyeTcs KaK HAuaA0 NOGBUCAHUA XugkKocmu M
NIPUHUMAETCSd B KaueCTBe HUJ)KHEro IIpepeAd YCTOMYMBOM pabOTHL KOAOHHEL. [Ipnu
OOABIINX >KUAKOCTHBIX HArpy3kax 3TOT PeXUM BBISIBASETCS He BCErAa 4eTKO.
ConpoTuBAeHUE HACAAKU B pe’XMMe IIOABHCAHUSA IPOIOPIIMOHAABHO CKOPOCTHU
napa B creneHu 3—4. VITHTEHCMBHOCTH MacCOIEpPeAduYr B 3TOM Pe’KUMe CUABHO
BO3pAacTaer.

JAanbHellllee yBeAWYeHWEe CKOPOCTEM B3aMMOAECUCTBYIOIINX (Da3 IPUBOAUT
K ellle OOABIIEMY YBEAUUEHHUIO COIPOTHMBAEHUSI HACAAKU U KOAMYECTBA YAEPIKU-
BaeMOU JKUAKOCTH B 0OBbeMe, 3aHSATOM HaCaAKoOM. [Ipm onpepeAeHHBIX BEAWYU-
HaxX MapoBON U JKUAKOCTHOM HArpy30K IIPOHCXOAUT Pe3KOe yBeAnmdeHHe KOAU-
4eCTBa YAEPKUBAEMOU HACAAKOU KUAKOCTU U POCT TUAPABAUYECKOT'O COIPOTHUB-
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Puc. VII-30. KoHCTPpYKIusI OrpaHUYNUTEABHBIX
penreToK U KoareKkropa ¢pupmsl “Norton':

a — OrpaHMYUTEeAbHAsl pellleTKa AAS HaCHII-
HOM HacapK¥; 6 — OrpaHUYUTEAbHAsl pelleT-
Ka AAS PETYASIPHOM HacapKH; & — KOAAEKTOP
AAS cOOpa KUAKOCTU

Puc. VII-31. XapaKkTep 3aBHCHMOCTH THApPaB-
AMYECKOT0 COIPOTUBAEHUSI AD U yAepKHuBa-
omen crnocobHocTu H, or ckopoctu mapa B
KonroHHe W:

I — AuHUA TOYeK 3axneObBaHug; II — Kpu-
Basi TOuYeK TMOABUcaHUsA; I[II — AWMHUS AAS
CMOYEHHOM HACAAKU (MaABbIM Pacxop >KUAKO-
ctu); IV — AuMHHA A CyXOM Hacapky; L —
Harpyska mno >xupkocty, L, < L, < Ly, < L, <
<L < Lg

IgAp

H,

lgw

&

~
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AEHUS CAOS HACAAKU. DTOT PE’KUM Ha3LIBAETCS 3aXAeO0blBAHUEM KOAOHHbl U CUU-
TAEeTCSI BEPXHUM IIPEAEAOM ee yCTONUMBOU paboThl. KoAnuecTBO yaepsKUBaeMoM
HACaAKOM >KMAKOCTH 3aBUCUT OT YAEABHOM NOBEPXHOCTH HACAAKU f, AOAU CBO-
OOAHOTO OOBEMA €, CKOPOCTEM ABIJKEHHS B3aUMOAEUCTBYrOmMX (as. IToaHyro
3aAEPIKKY KUAKOCTU H, paccMaTpUBAIOT KaK CYMMY ABYX COCTABASIIOIIMX: CTa-
TAYeCKOU 3apepXku H, m pmnammdeckor H,. CraTudeckass cocrapasromias H.,
olnpepeAsdeT 00beM KUAKOCTH, YAEP’KUBAeMbIM HACAAKOM 3a CUeT KalUAASIPHBIX
CHUA, U He 3aBUCUT OT TMAPOAUMHAMHUUECKUX YCAOBUU. AMHaAMMYeCcKas COCTaBASIO-
mast 3apepkku H, o0ycroBaeHa I'MAPOAMHAMMYECKUM B3aMMOACUCTBHEM IIOTO-
KOB Ilapa U JKUAKOCTH C HAaCAAOUYHBIMUM TE€AaMHU.

Pe>kuM 3axneOBIBaHUSL XapaKTepU3yeTCsl 3HAUMTEABHBIM KOANYECTBOM JKUA-
KOCTH, YAeP)KUBaeMoO! Ha HacapkKe, IIPM 3TOM CHABHO BO3pacTaeT IOBEPXHOCTH
KOHTaKTa (a3 M UHTeHCH(UIUpyeTCcs MOpolecc MaccoodoMmeHa. OpHaKO IIpHu
5TOM Ppe3KO BO3PacTaeT CONPOTUBAEHHE ABUJKEHHIO ITOTOKa HapoB. [losTomy
AN oOecrieueHUs 3(P(PEKTUBHOTO MaccooOMeHa IMPU OTHOCUTEABHO HeOOABLIIIOM
THUAPABAUYECKOM COIPOTUBACHUU KEAATEABHO, YTOOBI THAPOAWHAMHWYECKUM pe-
KUM pabOTHl KOAOHHEI OBIA BO3MOJKHO OAMIKE K PEXHMY 3axAeOBIBaHUSA, HO HE
AOCTHTAA ero, T. e. pabodasd CKOPOCTb Hapa B KOAOHHe W AoAKHA OBITH MeHb-
1ie, YeM CKOPOCThb 3axaeOniBanus W,,.,. OOBIYHO MPUHUMAIOT, YTO 3TU CKOPO-
CTU CBSI3aHBI COOTHOIIIEHUEM

W = (0,75:0,85)W,_,.. (VIL19)

HaCEiAKa 3aHUMaeT TOABKO 4YaCTh OOBbeMa KOAOHHHI, IIO3TOMY CKOPOCTH
ABVDKEHUs I1apa (ra3a) B KaHaAaX MeXAY SAeMeHTaMU HACaAKU BhbINIe, 9eM CKO-
POCTBL, OTHECeHHasa K CBO6OAHOMY CeueHHIO allllapaTa. CKOpOCTB ABIDKEHU IIa-
POB B CYXOIZ HacCapKe COCTaBAdeT

W, = W/e.

AeNcTBUTEABHAs CKOPOCThH Tapa mpu paboTe KOAOHHBI OyAEeT HECKOABKO
BBINIIe CKOpPOCTU W), Tak Kak B 3TOM CAydYae 4acTb CBOOOAHOrO oOBbeMa HacCap-
KU 3a@HsTa CTeKalolled Mo Hel >KMAKOCTBIO.

A pacdyeTa CKOPOCTH 3aXAeOBIBaHUS UMEIOTCS pa3AMYHble yYpaBHEHHd, B
TOM UYHCA€ CAEAYIOIIEro BUAQ!

(W2 f 0 \ /L\0'25(p \0,125
1q| —2axa” P, 0,16 =A-175—= o . VII.20
9 ) ) (on) (ViL.20)

g83 P

Beamumua koaddunuenta A B ypaBHenuu (VIL.20) ompepensieTcst skcmepu-
MEHTAABHO U 3aBUCUT OT YCAOBHM OJKCIAyaTallMU alllapaTa, KOHCTPYKIMU dAe-
MEHTOB HACaAKM U ee pa3MepoB. Hampumep, ard HacapAKu U3 Koaen Pamura,
3achbIIaHHBIX B HaBaA, AAS Ipoilecca abcopobiuu A = 0,022, a AAsT peKTUuduKa-
muu A = —0,125.

OrnpepeArrB CKOPOCTh 3axAeObIBaHusA, u3 ypaBHeHud (VII.19) Haxopdar pabo-
4yl0 CKOPOCTh IIapa U 3aTeM, 3Hasd BEeAWYWHY 3aAaHHOM IIapoBOM HArpys3ku G,
OIIPEAEASIOT AaMeTp KOAOHHEI D,.

IMpu oupepereHum paboueil CKOPOCTH Tapa B HAaCAAOYHON KOAOHHe He-
00XOAUMO YUYUTHIBATH KOHCTPYKIIUIO M TeOMeTpuiyeCKue XapaKTepUCTUKU Ha-
CaAKM.

Hanpumep, ecan NpuHSATE 3HaUYeHMe pabodyelrl CKOPOCTU Iapa B KOAOHHE C
Hacapkon Meananak 250.Y 3a epuHHIy, TO AAI Hacapku Meananak 125.Y pa6Go-
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Puc. VII-32. 3aBUCHUMOCTh THA- 400
PaBAMYECKOTO  COIPOTHBAEHMS
Pa3AMYHBIX HACapOK oT F-
¢akTopa:
1 — craAbHBIE KOABIIA [laans
50x50; 2 — Hacapka Baxy-mak. / /
(Koronna amamerpoMm 800 MM, 200
Harpyska mo KUAKOCTH
5 m%/M%4, HOpMaAbHOe AaBAe-
Hue) - 1 2

Z )’

N 80 /

N

S 60

40 7
20
1,0 L5 2,0 25 30 3540
0,5 2.0,5
w-p,, (Kr/M-C )

4yasi CKOPOCTh OyAeT B 1,5 pasa BhIlIe ee, a AT Hacapku Meanramnak 500.Y — Ha

30 % mewnslle. boaee moppoOHYIO MHMOPMANUIO O pacueTe pabouel CKOPOCTU
mapa MOJKHO IIOAYYMTH B CIENUAaAbHOUW AMTEpaType HAU Yy (PUPM, IIPOU3BOAML-
X TY UAM MHYIO HaCaAKY.

ConpoTruBAaeHHEe HaCaAO4YHBIX KOAOHH. Ha pwuc. VII-32 B KauecTBe mnpu-
Mepa IpUBeAeHa 3aBUCUMOCTH TMAPABAWUYECKOTO COIPOTHUBAeHMS 1| M chos Ha-
capku oT F-hakTopa AAS Pa3AMYHBIX KOHCTPYKIIMM HACAAOK. OKCIIEPHUMEHTAAb-
HBIe AQHHBIE IIOAYYEHBI B KOAOHHe amaMeTpoM 800 MM HIpu HOPMaAbHOM A@B-
A€HMU Ha CHCTeMe BO3AYyX — BOAA. Kak BUAHO M3 PHCYHKQE, IPU AOCTATOY-
HO OAM3KHX 3HAUEHHUAX YACABHOU NOBEPXHOCTU [ U CBOOOAHOTO OOBEMa € KO-
aen ITaana 50x50 m Hacapku Baky-lak TrMApaBAMYECKOE COIPOTHUBACHUE 3TOU
HACaAKM BO BCeM AMAalla30He M3MeHEeHUs Harpy3oK 3HAUUTEAbHO MeHblle, 4eM
y Koaer [Taang, 4TO OOBICHSETCSI B OCHOBHOM OCOOEHHOCTAMU HUX KOHCTPYK-
1.

l'ippaBAMUECKOE COMMPOTHUBAEHUE OPOIIaeMOM HacapKu Ap OOBIYHO MpEA-
CTaBASIOT B BHAE CYMMEI ABYX COCTaBASIOIIUX: COMPOTHUBAEHHUS CyXOU HACAAKU
Ap. 1 conpoTuBAeHUs], OOYCAOBAEHHOI'O B3aUMOAEMCTBHMEM IIOTOKOB IIapa H#
SKUAKOCTU Ap,_,, T.e.

Ap = Ap, + Ap,_, = Apc(l + A”“—*) - AAp,. (VIL21)
Ap

Cc

Koacddunyenr A, moka3blBaeT, BO CKOABKO pa3 COIPOTUBAEHUE OpoIlllae-
MOM HacajpKU OOAbIIIe, UeM CYXOH.

Me>XAy 3AeMeHTaMM HAaCapKU AASL IPOXO’KAEHUS IOTOKA 00pa3yloTCsS AAWH-
Hble Y3KHe KaHAABl BeCbMa CAOKHOM KOH(UTypalUuH, IIO3TOMY BEAWUYHHY CO-
IIPOTUBAEHUS CYXOM HACAaAKU MOJKHO PACCYUTATh IO H3BECTHOMY YPaBHEHUIO
TUAPABAMKH, B KOTOPOM 3a AAMHY KaHaAd IIPUHUMAIOT BBICOTY HACAAOYHOTIO
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crosd H, a B KauecTBe AvlaMeTpa KaHaAd HCIOAB3YIOT 3KBUBaAACHTHBIN AvaMeTp
KdHAAOB HACAAKH dal

OKBUBAAeHMHBLU guamemp KAHAAOB HACAGKU
d, = 4¢/f.

KoachpunyeHT TrHUAPaBAMYECKOTO COIPOTHUBAECHUS A SBASIETCS (DYHKIIUEH
Kputepus PeliHoabAca Re U 3aBUCHT OT pe)kuMa ABU)KEHUS I1apa (rasa).

Hampumep, aArst HacapoK m3 Koaer Pamrmra, 3ackITaHHBIX B HaBaa, A ompe-
AEASEeTCS U3 YPABHEHUU:

mpu Re < 40 A = 140/Re,

opu Re > 40 A = 16/Re%?,
rae Kpurepui PetiHoABACA

ComnpoTUBAEHUE OpOIlaeMBIX HACAAOK PACCUUTHIBAIOT II0 YypaBHEHUIO
(VIL.21), B KoTOpOoM KO3 PUITMEHT A, OIPEAEASIeTCs 13 BhIPaKeHUs

0,225 0,0405

(i—m) . (VIL.22)

0,405
\

AT
St A

Kosdpdumnuent C B ypaBHenun (VIL.22), 3aBuUcAIUNl OT BEAMYWHBI OTHOIIIE-
HUA pabouel CKOPOCTH Iapa K CKOPOCTU 3axAeOBIBAHUSA, HAXOAAT IO Ipaduky,
npuBepAeHHOMY Ha puc. VII-33.

B npuBepeHHEBIX ypaBHeHUSIX L 1 G — MacCOBBIE PACXOABI UAU CKOPOCTHU
KUAKOCTH U TIapa.

9D (PeKTUBHOCThP HACAAOYHBIX KOAOHH. B HAcapOYHONM KOAOHHE IIOTOKHU
rnapa U KUAKOCTH HeIIpePLIBHO KOHTAKTUPYIOT MeKAY COOOM, OOMEHUBASCH Be-
LIeCTBOM M 3Hepruel. OPPeKTUBHOCTh MAacCOOOMEHa 3aBUCUT OT YAEABHOM IIO-
BEPXHOCTH HACapKU, Pa3MepOB HACAAOUHBIX TeA, BBICOTHI CAOS HACAAKHU, T'MAPO-
AUHAMHUUECKOTO pe’kKUMa ABIMJKeHHsS IIOTOKOB KOHTAKTUPYIOUINX (a3, a TaKkxKe
OT (PU3UKO-XUMUUYECKUX CBOMCTB KOMIIOHEHTOB Pa3AeAseMOMN CMeCH.

B pe3yabTaTe THADABAUYECKUX PACUETOB ONPEAEASIOT AMAMeTP HAaCaAOYHOU

C
5 V.
4 ,/
3 /]
2 //
1 //
Puc. VII-33. T -
0 0,2 04 0,6 0,8 W/Wey sdmmenal sypammomm Vil o2
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Puc. VII-34. 3aBuCHMOCTb 5
YHCAQ TEOPETHUYECKHX Ta-
perok Ha 1 M HacapkKu
(UTTM) Meanranak ot F-
¢akTopa
3
=
E,
=n
1
0,3 0,5 07 1 2 3 4 6

w-p (ky/mc’ Y

KOMNOHHEI D,. BricoTy Hacapkm H, HEOOXOAWMYIO AAST 3aA@HHOTO PAa3AEAEHWUS,
HaXOAAT U3 YpaBHEHUS

H = NH.

9KB!

rae N — UHCAO TeopeTMYeCKUx TapeAoK (cM. raaBel IV—VI); H,, — BBICOTa
HAcapKM, SKBUBAAEHTHAsA II0 CBOEMY Pa3pAEAUTEABHOMY 3(deKTy OAHON Teope-
TUYECKOU TapeAKe (CoKpalleHHO obo3Hadaetrcs BOTT).

Kak ObIAnO mOKa3aHO BEINIe, BeaAnmumHa BOTT 3aBUCHUT OT OOABIIOIO YHCAA
daxTopoB. OpHAKO uUMelolIyecsl ypaBHeHUS AAS pacdeTa BOTT, Kak IpaBUAo,
He B IIOAHOM Mepe yUMTHIBAIOT BAMSHUE PA3AWYHBIX (PAKTOPOB U MO3TOMY OHM
UMeIOT OTPaHUYEHHYIO OOAACTh HPUMEHEHHd — TOABKO AAS HACaAOK OIpeje-
AEHHBIX THUIIOB U pa3MepoB. B 310t cBA3u BeAnunHy BOTT OOBIYHO OIpPEAEAdIOT
SKCIIEPUMEHTAABHO HAa MOAEABHBIX UAM PEAABHBIX CMECSX.

OueBupHO, 4eM MeHbllle BeanunHa BOTT, Tem Ooaee addekTuBHO pabora-
eT HacaAKa IIpU pa3jpeAeHMU AQHHOU cMecu. BmecTe ¢ TeM HeoOXOAUMO OTMe-
TUTh, 4YTO BeanunHa BOTT Bo3pacTaeT IpU yBEeAMUEHUU BBICOTHI CAOSI HACAAKH,
AMaMeTpa allapaTa, a TakKe pa3MepoB HACAAOUHBIX TeA, KO3(pUIiueHTa OTHO-
CUTEABHOM AeTy4eCTH KOMIIOHEHTOB M BA3KOCTH >KUAKOCTH.

Ang o1leHKU 3(PEeKTUBHOCTH HACAAKM UCIHOAB3YIOT TAKKe UYMCAO TEOPETH-
YeCKUX TapeAOoK Ha 1 M BBICOTBI Hacapku (cokpauieHHo UTTM), T.e. BeAmunHy
obpatHyo BOTT.

Ha puc. VII-34 mpuBepena 3aBucumMoctb UTTM oT F-dakTopa aad Tpex
MoAM(UKAIMY Hacapku Meananak, yAeAbHas IIOBEPXHOCTh KOTOPHIX H3MeHdeT-
ca or 125 po 500 M*/M°. DPHEeKTUBHOCTL HACAAKK OIPEACACHA B OIBITHOM KO-
AOHHe pmaMeTpoM 1 M B pe’kHMMe IIOAHOTO BO3BpaTa (PAErMBI IIPU HU3MeHEHUU
AABAEHUS Bepxa KOAOHHHI OT 2,5 A0 96 KITa. ONBITHEIMH CMECAMHU CAYKUAU
TPaHC-IINC-AKaAVH U XAOP-3TUAOEH30A, BEICOTA HACAAKM M3MeHsAach oT 1,4 A0
8,5 M. [ToCKOABKY IIOBEPXHOCTb HACaAKM yBeAMUMBaeTcs OoT Meaaamak 125.Y K
Meananak 500.Y, UTTM mnpu 3TOM Bo3pacTtaeT B 4 pa3a, XOTsSI MaKCHUMaAbHO
BO3MOJKHAas IIapoBas Harpys3ka CHUJKAeTCS BABOE.



