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[TPEIUCJIOBUE

HuarocrHokonbuessie mamunsl (KKM) spiasiorea ocobsiM
KJIACCOM OG'BEMHBIX MAIIMH NPAMOTO cxaTua. OHU HOJYYUIH IUHUPO-
KO€ PAcCIIPOCTPaHeHNe KaK BaKyyMHble HAcOChI U KOMIIPECCOPHI.

B TexH'ueckoil JuTepaType INpaKTHYECKH OTCYTCTBYIOT paboTh
110 MCCJIEJOBAHHUIO XUAKOCTHOKOJIbIIEBBIX MAIIMH. EAMHCTBeHHas pa-
6oTa, TOJHOCTHIO UM MocBsilleHHas, Halucana B.M.Teriopiokopsim
[75] u nagana B 1959 r. 3arem B 1964 r. ux HccaeROBAHUIO IOCBA-
IleH pa3flel B Ko/JeKTHUBHOM rTpylde [18], HanucarHsIi
B.A.PymsaHUeBsIM, H, HakoHel, B 1992 r. Takke nebonblicll pasge
B KoaJexTuBHOM Tpyhe [9], nanucanrbiit . B. ABToHOMOBOH.

ITo Hamemy MHeHMIO, OTCYTCTBHe paboT II0 5TOMY KJaccy Ma-
IIUH 06bsAcCHAETCA HeCKOJLKUMM NPUYMHAMHU.

1. Pabounil mpouece B KUIKOCTHOKOJBIEBHIX MAIIUHAX 3HAYUM-
TEJBLHO CJIOXHee N0 CPABHEHWIO ¢ APYTMMH KOMIIPECCOPHBIMM MAIITH-
HaMHU. B HUX CYHIeCTBYIOT OJHOBpeMeHHO ABa pabo4yuX Teja B pas-
JIUYHBIX arperaTHBIX COCTOSHUAX M KaXjoe M3 HUX MOJYUHSeTcHA
CBOUM 3aKOHOMEPHOCTAM. B OoT/Juuue OT IEeHTPOOEKHBIX M OCEeBBIX
KOMIIpECCOPOB M HACOCOB JBU/KeHHe JKHUIKOCTH B JKHIKOCTHO-
KOJIBIIEBBIX MAIINHAX .CYIIECTBeHHO HeCTAIlMOHAPHO, TAK KaK B Tede-
HUEe OJHOro UMKJA paboThl KUAKOCTh COBeplIaeT BO3BPATHO-IIOCTY-
naTejlbHOe JBH)KEHHEe OTHOCUTEJNLHO pabouux JonaTokK pabouero Ko-
jgeca. HacThb KHMAKOCTH, 3AllONHAKOLIAsA pabodee KoJeco, HaXOAWTCA
IIOJ] CHJIOBBIM BO3JeHCTBUEM JIONATOK, TOTHAa KaK Jpyrasd, Bellexias
U3 Hero, ABMKeTca cBobogHo. Mexay aTHMM YacTAMM HPOMCXOAHUT
IIOCTOAHHBIN 0OMeH KUAKOCThIO. Ilo rpaHuue pasfiena Mexnay pabo-
YUMH TejNaMM IIPOUCXOAAT WHTEeHCHBHEIE IIPOIECCHl TemJOo- M MAacco-
obMeHa. YacTh KHAKOCTHM HeIPepPBIBHO 3aMeHAeTCA [JJIA OTBOJA
TeIra.

TlonsITKM pas3jUYHBIX ABTOPOB HCTIOJIL3OBATHL AJNA HUCCIeAOBAHUA
HKKM umeromuiica onpiT Mo APYrUM KJjaccaM HAcOCOB M KOMIIpecco-
pOB 6€3 COOTBETCTBYIONIEro €ro KPUTHUECKOro aHalnda, Kak IIPaBH-
JIo, 3aKAHYMUBAJIUCh Heygadeil. ’

o cux mop OTCYTCTBYIOT MeTOObl pacueTa XapaKTepPUCTHK
KKM, r.e. onpeseneHna UX POUBORUTENLHOCTH U MOLIHOCTH B 3a-
BUCHMOCTH OT CTelleHM IOBBIIIeHUA ZABJEHHA, NpUYEM, ecJi UMeloT-
cA MeTOOUKU IO OIpejeeHHI0 [POUSBOAMTENLHOCTH B pacdeTHOH
TouKe, To noTpebHAA MOIMHOCTh olpegeisercs safauuem KIIIN mo
AHAJIOTUH.

2. Uccneposaune JKKM tpebyer yHuBepcanabHOH TeopeTHdeckoil
MOATOTOBKH U3-3a CJAOXKHOCTH IPOUCXOAANIMX B HUX INpoieccoB. Pa-
6oure MOJeNH 3THUX [POLECCOB AOJKHBI OBITH CyLleCTBEHHO HHBIMH
10 CPABHEHHIO ¢ APYTMMH TUNAMU KOMIPECCOPOB M HACOCOB.

OrcyTcTBUe TeopeTHYeCKHX HcCJeJoBaHUH pabouyero npoliecca B
SKMIKOCTHOKOJIBIEBBIX MAlINHAX IIPHMBOZUT K HeoOXOAMMOCTH dKCIle-
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PHUMEHTATLHBIX WCCIENOBAHUI BIIMAHMA TeX WIM MHBIX GAKTOPOB Ha
paboumii mponecc u xapakrepucturu JKKM. Bee atn HCCIIeJOBaHUA
HOCAT YacTHBIH xapakTep.

Hamu caenana momeiTka cosgamus FUAPOANHAMMYECKOK Teopuu
ABHXEHUA KUAKOCTH B JKHAKOCTHOKOJBIEBOM MaIlMHe, HTO HaeT
BO3MOKHOCTb NPOM3BOXUTE PACYEThl NMAPAMETPOB MAIUMHBI HPU JTIO-
ObIX COoOTHOMEHMAX AaBIeHUH Ha BXofe M BBIXOJe MAIUIMHBI U omnpe-
RenATh japleHde B /1060 TOUKe JKHMAKOCTH, GOPMY NOBEpXHOCTH
Pasftesia MeKIY SKHAKOCTBIO M TasoM, a TAKXKe CUJBI, JAeHCTBYOuIHe
Ha OTAe/NbHBIE 3/1eMEHTH KOHCTPyKuuH. IlpennokeH MexaHMaM yXo-
Ad MUOKOCTH M3 MAIIMHBLI, YTO IOBBOJIMJIO ONpeNedHTh BAUAHHE KO-
JIMYecTsa MOABOAUMOM JKUAKOCTH Ha PabouMil mpomecc B MalinHe U
ee MapaMeTpel. [11a TeopeTH4YecKoro UccaeJOBAaHMA BIUSHUA HA HUX
TeMIlepaTyphl pabouei KHMAKOCTH, & TaKKe TePMOAMHAMUYECKHX
CBOMCTB paBodveil MKHAKOCTH M OTKAUMBAEMBIX TA30B MCIONb30OBAHAL
3aKOHEBI TePMOJMHAMHMKY IepeMeHHOH MAcCHL.

Hamn nposeaen 6oxapuioit o6bem JKCIIePHMEHTAJIbHEIX HCCJHefo-
BaHUH pa6ouero mpouecca XXUAKOCTHOKONBIEBEIX MallMH M BIMAHUA
HA HEro pas/JM4YHBIX KOHCTPYKTHBHBIX NaPAMETPOB ¢ IENBIO NOJyde-
HHA HX ONTHMAJBLHBIX COOTHOLIEHHH, pa3paboTaHbl HeobXoquMbie
AJA NpOBeleHUs MPOYHOCTHBIX PACHETOB METOAH! ONpefleleHUA CHJI,
AeHCTBYIOIIUX HA KOHCTPYKTUBHbIE 3eMEHTHI MAIIMHDI.

C menpo CHH)KeHHS NABJIEHMA, CO3LABAEMOrO SKHMIKOCTHOROJIb-
IEBBIMI BAKYYMHBIMM HacOCaMH, Mepef HHMH YCTAHABIMBAIOTCHA
NPEABKMIOUEeHHbIe BO3AYINHbIEe 3’KEKTOPHI, KOTODhIe BIIePBHIE CTATH
HpUMeHAThCA dupMoit "Siemens”. HamMu mpefiioskeHo HOBoe MOHATHe
ONTHMAJIBHOTO MPEeJIBKJIIOYEHHOI0 3)KeKTOpa, OTAHYaomeecs OT 06-
IEeTPHHATHX MOHATHH ONTHMAJBHOCTH STHX amnmapatoB. IIposegen-
Had ONTHMHU3AIMA TOS3BOJNIMJIA YBEJAHYHUTh [POMIBOLUTENBHOCTD
IPeABKIIOYEHHBIX 3)KeKTopoB B 1,5-2 pasa mo cpaBHeHMIO ¢ HMel-
IIMMHCA ¢ PACIIMPHTE AMANa3oH paGoTH JKUAKOCTHOKOJBIEBHIX Ba-
KYYMHBIX HACOCOB o 1 MM pr.cT.

- ABTOPOM paCCYMTAHBl Bee BOJOKOJbIEBEIE MAIIWHE], BBINyC-
KaeMble CyMCKMM  MAaMIMHOCTPOMTENBHBIM HAy4YHO-IIPOU3BOACT-
BeHHBRIM o6beauHeHHeM MM. M.B.®Ppymnse. Ilog ero PYKOBOACTBOM
CO3J{aHBI OTpacjeBLle CTAHAAPTHI HA 5TY MAIIWHEL.

B nanno#l pa6oTe B 0OCHOBHOM HalaralTCs pe3yapTaThl HcCJIexo-
BaHMH, NPOBeZleHHBIX ABTOPOM, M Pe3yJBLTATHI, IoJyYeHHble UM cAa-
MUM Hu COBMECTHO ¢ yueHMKamu 3.B.Mamem, A.H.JIykearosoi,
B.A.Tanuyem u A.W.PynakoBbiM, a TakXe c COTPYAHHKAMU
JI.T.PefinmManom, A.C.fannnnaeiv, B.A.Iluporossim. Pasgens 2.5.4
u 2.5.6 Hanucansl coBmectHo ¢ 3.B.Mauewm, pasgenast 5.6 u 5.7 - co-
BMecTHO ¢ A.M.PaftamanoM. B nogrortoBke pykomucu k U3JaHHIO
npuHuManu yyacrue E.C.Bopo6res 1 M.3.Toscras.

BceM uM aBTOp BRIpa)kaeT CBOIO MPU3HATENBHOCTS.
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YCJIOBHBIE OBOBHAYEHUA

I‘eouempuuecrcue BENAUMUHDBL

TONIIMHA CJIOA JMKHIKOCTH B CpeJIHEM CedYeHUH
sauedkn paboyero KoJieca, IMPHHa OTBOJ&, M;
mupHHa pabodero KoJjeca, BBICOTA OTBOJA, IIHPUHA
MEeXXJIONaTOYHOro KaHaja, M;

IUaMeTp, M;

PHIpaBINYeCcKUH AUaMeTp, M;

IKCIEHTPHUCHUTET, M;

wiowaas, m2; o
oromafs OkHA, coobljapllerocs ¢ AYEHKOH pa-
6oyero Komeca, M%;

BBICOTA CJIOA KHIKOCTH, M;

onpeAeagOIINi reomerpnqecxuaﬁ pasmMep;
KOJIMYEeCTBO JKHUJIKOCTH, rasa, M%;

paguyc B HeNOABIXKHOM cucTeMe KOOPAWHAT C I€H-
TPOM Ha OCHM KOpIyca, M;

paauyc ; paiuyc B MOABHIKHOM cucTeMe KOOPAMHAT
¢ meHTpoM Ha ocu pabodero Kojeca, M;

paauyc pabouero Kojeca, M;

paanyc BTYJIKH pabodero Kojeca, M;

paccTogHNe MeXJy *KHAKOCTHBIM KOJBIOM H BTYI-
Koii, M; .

06BpeM, 06beM eJUHUYHOIO CEeKTopa, M°;

065eM JKHAKOCTH B CeKTope, M;

yucxo Jonarok pabodero KoJeca;

yrjoBasg KOOpPAMHATA B HEIONBHIKHOM cHcTeMe Ko-
OpJHUHAT ¢ IEHTPOM Ha ocHu pabouero x?.ueca;

yros MexAy KacaTeJIbHBIMH K CpejHell JHHMH JoO-
[aTK¥ M NPOH3BOJLHON OKPYKHOCTHIO C LEHTPOM
Ha ocH pabouero KoJjeca; ]

yroJ Mex Ay KacaTeJbHBIMHM K CPefHe# JHHHMH JIO-
NATKH M OKDYXXHOCTBIO Ha IIOBepXHOCTH pabouero
KoJieca;

yron HakJoHa o6pasyiome# BTYJIKH pabodero Ko-
Jeca;

pacctrosiHde Mexc[y pabouum kojecoM ¥ KOpIycoM
BROJL pajuyca pabodero Kojeca; TOJIHHA; BeJIH-
yyHa 3a30pa, M;

1IepOXOBATOCTh, M;

yroJ MeXAy BeKTOPaMH, NPOBeJIeHHEIMH M3 IEHT-
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poB pabGouero KoJseca ¥ KOPIIyca;

- YIJIOBad KOOPAMHATA B HENOJBM)KHOM CHUCTeMe KO-
OpPAVHAT C IIEHTPOM Ha OCH KOpIyca;

- yrjoBasg KOODAMHATA B NMOABM)KHOM CHCTEME Koop-
OUHAT C IIeHTPOM Ha ocH pabouero Kojeca;

- yrjoBas KOODAHWHATA CpeJHeH JMHUU AYEeHKH B IIO-
OBMIKHON CHcTeMe KOOpDAHMHAT.

Kunemamuueckue aeauyunol

- abCcoIOTHAR CKOPOCTD SKHUAKOCTH, M/C;

- CKODOCTBL B AJpe IOTOKa, M/cC;

- YCKOPEeHMe CHJIBI TAXeCTH, M/c?;

- yacToTa BpalleHMnA, 06/muxn;

- IlepeHOCHAA CKOPOCTh, M/C;

- OKPY>KHast CKOPoCcTh pabodero KoJjeca, M/c;
- OTHOCHUTEJIBHASA CKOPOCTh, M/C;

- yrioBas cKopocTs, 1/c.

Tepmo-, 2a30- u 2udpoduHamuyeckue eeAULUHbL

- TeMIIePaTYPOIPOBOAHOCTS;

- 6apoMeTpHYecKoe JaBieHue, [la;

- BakyymM, Ila;

- TernsIoeMKocTsb, x/kr °C;

- TeIlJIOEMKOCTh IPH NOCTOAHHOM JaBJIieHHWH, NpPH MO-
crosinHoM ob6beme, I /kr °C;

- MexaHHYeCKadA sHeprus, IxK;

- Macca, Ky MaccoBasd HPOHU3BOAUTEIBHOCTh, Kr/c;

- CEKYHIHBIH pacxof] rasa, mepeTeKaloLIero B A4elKy
Yyepe3 TOPUEBBle 3a30DhI [0 JIONATKAM M3 COCEeTHUX
CeKTOpOB, Kr/c;

- CEeKYHIHEIH pacxo[ rasa, lepeTeKalomero B a4eiKy
Yepe3 TOpLEBLIe 3a30pPbI MeXAY BTYJKoH paBouero
KoJleca ¥ KOpIIycoM, Kr/c;

- CeKYHJHBIN pacxof rasa, rnepeTeKaioliero B s4elKy
Yepesa OKHAa, Kr/c;

- H3MeHeHMe KOJMYecTBa rasa B siueiike, Kr/c;

- rUApaBIUYeCKUe TOTepH, M;

- sHTanenuA, JHK/Kr;

- Macca, Kr;

- MoIlHoCTh, KBT;

- cuna, H;

- IaBiaeHue, Ila;

Nos
Mus

IaBieHMe HACBHIIEHHOTO rnapa pabodell >XKUIKOCTH,
Ila;

obbeMHad IMTPOHU3BOAUTENBHOCTE, m3/c, w™m3/mumn;
KOJIMYeCTBO TemaoTsl, K,

Temnepatypa, K;

BpeMms, ¢;

yIeapHblt Bec, H/M3;

KHMHeMaTHYeCKHil KoaddUIMeRT BASKOCTH, M2/c;
CTelleHp MOBBIMEHNUA NaBJeHUHA;

IJIOTHOCTS SKMAKOCTH, rasa, Kr/me.

Koagppuyuenmot u omrocumenvhble 8eAULLUHbL

KpHTepuil Apxumess;

Kpurepuit ['yxmana;

MOKa3ATe]b M303HTPOIIBI;

kpurepuit Hyccensra;

[IOKasaTeNb MOJUTPONLI, KOIDGUIUEHT BKeKIIUN;
kpurepuit IIpanaria;

rasoguHaMudecKasa QYHKIUA PacXoaz;

ragoBada mocroaHsas, J[»k/kr°C;

Kpurepuit PeitHonpca;

K03 PUIMEeHT TeIIoOTAAYN; HONPABOYHBIM KO3(-
dbunueHT noJIA CKopocTell; OTHOIIeHMe NJOMaNel
3KEKTOPA;

OTHOCHMTEJIbHAS TOJNIIMHA  CJOA  JKUAKOCTH B
cpelHeM cedeHMH s4efiKH; KoabduumeHT 06BEM-
HOT'O pacIIUpeHuA;

K03 PHUIMeHT IUAPABINYECKUX IOTEph;
K03PDHUIMEHT MMOJe3HOTO JeHCTBUA;

obvemusntit KITI;

usorepmuueckuit KITM;

oTHomeHune Temneparyp T2*/T1* B axekTOpE;
rugpasaudeckuii KoadbdHIeHT IOTEepPh Ha TPEHHe,
npUBefleHHAs CKOPOCTh; KoddGPUIUEHT TelJIonpo-
BOLHOCTH; Koo PUINEHT pacxoja;

K09GPUIMEHT BarpoMOXKAEHUA MeKJIONATOYHOTO
KaHaja pabodero Kojeca JONATKAMH;

OTHOIlIeHMe PafUycoB ry/rg; KoddpduuueHT BoOCCTa-
HOBJIGHHUS TIOJHOTO HaBJEHHA;

KoadpHUIMeHT ydeTa KOHEUHOro YHcja JIONaTOK.



OJKOHOMUYeCKUe noKasamenu

C - CTOMMOCTE C)KATHA eIUHHIE ob6bema rasa,
py6./m3;

Ky - CTOMMOCTD 3/IeKTPO3Hepruu, py6./kBry;

Ko - CTOMMOCTE BOZBI, py6./M3;

Tyem - CTOMMOCTh yCTAHOBKH, py6.

HHuoexcovl, coxpaujetvie 0603HaAYeHUA

Bepxnue:

2 - OTHOCHTCHA K IlapaMeTpaM rasa;

x - OTHOCUTCA K IapaMeTpaM JKHJKOCTH;

KD - OTHOCHTCA K IlapaMeTpaM Ha Kopliyce;

K - OTHOCHTCA K HmapamMeTpaM B KaHajJle MeXAY JomaT-
KaMH,

oK - OTHOCHUTCA K IlapaMerpaM OKOH;

np - OTHOCUTCS K IapamerpaM B 6e3/iomaTo4HOM Ipo-
CTDaHCTBe;

cp - OTHOCHUTCA K IlapaMeTpaM , YCPeJHEHHBIM IO BBICO-
Te KaHajla K CpefHEMY CeYeHMIO A4elKH;

* - OTHOCHUTCSH K IapaMeTpaM TOPMOXKeHUS;

¢ - OTHOCHUTCS K NapamerpaM B cedeHHMHM OedJionaTou-
HOTO IIPOCTPAaHCTBa, NPeAlIeCTBYIOUIEM JaHHOMY;

2 - OTHOCHUTCH K TMOPAAKOBOMY HOMEDPY CEKTOpA.

Huoxcnue:

6 - OTHOCHMTCS K MapameTrpam OaHJa)XHBIX KoJer, pabo-
4Yero Kojeca;

8 - OTHOCHUTCA K IlapaMeTpaM BHYTpPeHHeH moBepX-
HOCTH KHUJKOCTHOTO KOJIBIA;

ac .- OTHOCHTCSA K lapaMeTpaM BCcachIBaHWA;

em - OTHOCHUTCA K HapaMeTpaM BTYJIKM pabodero KoJeca;

8x,8blX - OTHOCHTCs K IlapaMeTpaM BXojgdmel B ob6beMm
(BrIXOAAmMEN M3 00BbeMA) KUAKOCTH;

a - OTHOCHTCA K HapaMeTpaM JNCKa pabodero xoJjeca;

3a3 - OTHOCHTCA K IlapaMeTpaM B 3a3opax;

K,Kp - OTHOCHUTCS K IapaMeTpaM Ha Kopmyce;

KOH. - OTHOCUTCH K IapaMeTpaM KOHIEHCHUDYIOUIHXCA Ia-
pos; .

a - OTHOCHUTCA K IlapaMeTpaM JIoNMaTKH paGodyero Ko.ie-
ca ;

M - OTHOCHTCS K MeCTHBIM IIOTepAM;

mn - OTHOCHMTCS K TMOapaMeTpaM  ‘“MepTBoro  1mpo-
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cTpaHCTBa”;

OTHOCHUTCH K ITapaMeTpPaM HarHeTAHUS;

OTHOCHTCA K napaMerpam napogr paboueil XKug-
KOCTH;

OTHOCHUTCH K IlapaMeTpaM IepeTeKalollero Ho 3a30-
paM rasa;

OTHOCHUTCA K NapaMeTpaM pabouyero xojeca;
OTHOCHUTCA K IIapaMeTpaM cMecH r'as3oB;

OTHOCHTCA K CTaTHYecKHUM IlapaMeTpaM;

OTHOCUTCA K NMapaMeTpaM F'HAPaBJIHUYSCKHUX IIOTEPbH;
OTHOCHUTCA K LEHTPOOEKHBIM cHIAM;

OTHOCHTCA K NlapaMeTpaMm sf4Yeliku pabouero KoJe-
ca;

OTHOCUTCSA K TaHINeHOUAJBHBIM COCTaBJIAIUINM
CKOPOCTM B HENOABMIKHOM cHCTeMe KOOPAHMHAT;.
OTHOCHUTCA K TaHIeHIUAJBHBEIM COCTABJIAIOIIUM
CKOPOCTM B IIOABMIKHOHM cHucTeMe KOOPAHHAT;
OTHOCHTCA K NapaMeTpaM TeKYIero ceYeHus;
OTHOCHMTCA K IlapaMeTpaM IpeAlIeCTBYIOLIEro U IIO-
CJIeAYICIIIEero ceyeHH;

OTHOCHTCA K NapaMeTpaM paccMaTpHBaeMoil JHHHUHU
TOKa;

OTHOCHUTCA K PaJMAJIIBHBIM COCTABJAIOIIMM CKOpOC-
TH.

Coxpawenus:

KKM
JKBH
KK
I3

KHUIKOCTHOKOJIBIERASA MAIIMHA;
JKHUIKOCTHOKOJBIUEBON BAKYYMHEIN HACOC;
SKHMIKOCTHOKOJbIEBOM KOMIIpeccop;
NIPeABKJJIIOYEHHBIH 32KeKTOop.



I'nasa nepeaa

OBIIIUE CBEAEHUS O HKUIKOCTHOKOJIBIIEBBIX
MAIINHAX

1.1. ITpunyun pa6ombet #UJKOCMHOKOLbYEELIX MAULUH.
Hx docmouncmea u Hedocmamru

HuarocTHoronsuersle MaluHel (JKKM) yacTo HaswisawoT BOZO-
KOJBbIEBHIMHM, TaK KaK B KadecTBe paboueil *KMIKOCTHM B HUX TIpe-
UMYIECTBOHHO NPHUMEHsIeTCA BOAA, & HHOTAA - MAIIMHAMH C KHJ-
KOCTHRIM mnopuineM [75]. B cnpasounuke [9] oM ummenyiorcsa xug-
KOCTHO-KOJbLeBsIMHM (4eped geduc). OfHaKo rpaMMaTHUYECKHH aHa-
JIN3 TIOKa3biBaeT, YTO NPaBUJIbHOe HAIlMCAHMe 9TOr0 HAaUMEHOBAHUA -
Oe3 neduca. AHaJOTMYEO B PYCCKOM sA3BIKe MUIIYTCA CJIOBa KeJes-
HOJOPOYKHBIH, MaUIMHOCTPOUTeNABHEIN u T.11. U B pansHelimmeM MbI
HCIIOJIb3YEM CJIUTHOE HAIIMCAHHE 9TOrO CJIOBA.

Ha puc.1.1 mpencrasiena cxema JKKM. OkclieHTpUYHO pacno-
JIOXKEHHBIN pOTOP € pajJUalbHBIMK JonaTkamu (pabodee KoJeco)
Bpalaerci B UMJIMHIPUYECKOM KOPIIyCe, KOTOPHIM YACTHYHO 3AII0J-
HeH KujxocThio. Jlomarku pabouero Koseca IpH BPALleHUM 3axBa-
THIBAKOT JKUJKOCTh M OTOPACHIBAIOT ee K Koplycy. B peayabrare sTo-
ro BHYTpHM Kopnyca ofpasyercs Bpallaiolleec KOJbLUO KHIKOCTH,
KOTOpOE ¥ ]aJI0 HA3BaHMe NAHHOMY THUIY MAIIIMH.

Mexay BTyskoit pabouero koJieca M KOJBIOM KHIKOCTA BOSHU-
KaeT ceplioobpasHoe NPOCTPAHCTBO, ABAAKINeecd pabouell MOJOCTHIO
MallMHbI. JTO TNPOCTPAHCTBO pasfeisgeTcsA JOMATKAMH paboderc Ko-
Jleca Ha OTJeJibHble A4eHKHU nepeMeHHoro oObema. Ilpu yBeamueHuun
o6beMa sIYeMKH MPOUCXOLUT MPOIECC BCACHIBAHUSA, & IIPH yMeHbllle-
HUUY - IpoOIlecC COKATHA M HarHeTaHus. B npuBefeHHOH cxeme Bcachl-
BalOIIMe U HarHeTATeJbHble OKHA PACIIOJIOKEHB! B TOPIIEBBIX KPBILI-
rax. [Ipouecc coxatus B KM conpososkgaeTcd MHTEHCUBHBIM OTBO-
JOM TellJla OT COKMMAaeMoro rasa XK sKuakocTd. Temmeparypa coxu-
MaeMoro rasa npu Beixoge us JKKM majo cTiudaeTcs oT TemIiepary-
pBI Ha BXOJe, a pabouad KUAKOCTL HATpeBaeTCs, NMO3ITOMY ee HEoOXo-
JUMO IOCTOAHHO 3aMeHATh. Pabouag KHMIKOCTH MNojaeTcs aubO BO
BCACBIBAIOIIHI NATPYOOK, JIMGO 4Yeped THUAPABIHYECKOe YILIOTHeHIle
Basa pabodyero xKoJeca B paboyylo IOJIOCTh MALIHHEBI, 8 YXOAMUT depes
HarHeTaTeJbHEIE OKHA BMECTe CC COKATHIM I'as3oM.

OcHoBHoe goctomHcTBo JKKM - npocrora pabGorsi. Hacoe cocto-
HUT U3 HeGOJIBIIOrO KOJNHMYeCTRa JeTajJel - Kopnyca, pafodero KoJjeca
M JBYX TOPLEBBIX KpbIliek {puc.1.2). B Hacoce uMeeTcA TOABLKO ogHA
JBWIKYIasicA JeTaldb - Bpamjaloljeeci pabouee xojieco. Mexay
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‘fodei JKHUIKOCTBIO, KOTO-

pa601mm KOJIeCOM M KOp-
oycoM MAINMHBI, & TaK-
;g€ TOPLEBBIMM KPBILIKA-
MH €CTh TapaHTHDPOBaH-
HBpIA 3830D, a MOCKOJIbKY
B MAIIMHe HeT TPYLIMXCSH
neTajiell, OTCYyTCTBYRST BbI-
3bIBAEMBIM 3TUM M3HoC. B3
MAUINHE HAT ¥ I8YI8HOB,
mecTANeHYaThIx  flepejad
i T.1l. Ageranen, yTo TaK-

sKe ob:ciieyuBaeT BBICO-

KV HaJeKHOCTh pado- Puc.1.1. Cxema paboThl HHUKOCTHOKOJIbLLE-
BbIX MAIUMH IIPOCTOrO REHCTBMA C OCeBBIM
[IOABOKOM U OTBOZOM rasa

Tei. Mawnza He uMeeT
M&CJI0HACOCOB MU CIIelH
aNbHBIX CHCTEM CMAa3KH,
BCE 3a30pBl MeXAy pabo-
4MM KOJlecOM M KOp-
IIyCOMYIJIOTHAIOTCA  pa-

pad CMa3BIBAET TaKiKe
CAJILHUKU  YIJIOTHEHUA
Bana potopa. B KoHcH-
CTEHTHOM cMa3Ke HYMX-
NAITA TOJBKO HOLIIUII-
HUKH poropa.
WNsrorosneHne pera-
Jeldl MalUIMHBI He TpebyeTt
BBICOKOTO  KJacca TOoH-  pye 1.2. JKBH dupmsr "Siemens”:

HOCTH, Bce AeT&Jd B Hell N

B3aIMO38 MEH AEMEL. B a-paBoyee Ronecf), -KOpIIYC; C-TOpIeBhIe .c'reH-
) KM (JI060BHMHBI); Cj-BcachklBalolllee OKHO; Cg-

caydae HEeKOTOPOTo M3-  garyeratensHoe okHo; d- BeachlBAKOWMN M Ha-

HOCa TOpUEeBbIX IIOBEpX- rHeTaTeJbHBIA NaTpyGKu

HocTell pabouero KoJeca

B peayJabTaTe MHOrojeTHe paboThl, IPH HAJM YHU B OTCACLIBAEMOM
rage NBLJAHM, NeCKa W APYTHX NpUMece#l BOCCTAHOBJIEHHMe HeobXomm-
MEIX 3430POB NPOM3BOAUTCA NMoROODOM IIPOKIENOK MeX]y KOPIIycOM
{ TOPIEBBIMM KPHIIIKAMH.

ITepeuncnedHsie 0COGEHHOCTH IIPENOIPEReNHOT HEeBBICOKYIO
CTOHMMOCTL MAUIMHBL ¥ HpOCTOTY ee obcay:xuBaHusa. Mammuaa MoXxeT
paGoTaTt B TedeHHe [JUTEIbHOrO BpeMEHH aBRTOHOMHO.

Bogoxo/iplieBble BAKYYMEBIE HACOCBI OTHOCATCA K YHCIY HEMHO-
rux 6esmacisHbiX GOPBAKYyMHBIX HacocoB. OHM He Ttpebylor Iio-
BTOPHOM (PUIBTPALIMH raza M He YyBCTBMTENBHBl K IONAfaHMI0 B HUX
BMeECTe C OTCACBIBAEMBIM I'a3oM IIbLIM, BJATHM, NMecKa M JPYrUX IDH-
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meceii. Bece aTo ocTaeTcs B YKHMIKOCTHOM KoJIblle, a4 M3 MalllMHbl BBI-
XOAUT OYMIEHHBIN ras. B 1o ke BpeMs HajM4Yue [OCTOAHHOTO JABH-
JKeHNH SKUIKOCTH He NAeT BO3MOMKHOCTH HacTHIAM oT7araThCA BHYT-
PH KOpIyca - OHM BBIHOCATCA H3 MAIIMHBl BMecTe ¢ YXOAAIen Xul-
KOCTBIO.

KM ofecreuuBaloT paBHOMEPHOE oTcachiBaHUe U Ionady
cixumaemoro raza. OHM MOIyT NPOU3BOAHTE oTcacplBaHHne rasa U Of-
HOBpeMeHHO I[0laBaTh ero B eMKOCTh C ZaBaeHueM, OOJBIIMM ATMO-
chepHOTO.

OfHMM M3 CYIecTBEHHBIX goctonncTs KM ABJIALTCH usoTep-
MUYHOCTH IIpOllecca COKATUA, ABIAIOMAACH HeobxonuMON B IEJIOM
pslle TPOMBBO/CTB: MPH CKATHH AleTHIeHa, YIJIeKHCIIOro rasa, XJo-
pa u npyrux rasos. Ecin B oTCACHIBAEMBIX I'a3ax MMeeTcs OoJibIIOe
KOJIMYECTBO BOJAHBIX HAPOB, TO IPH COIIPUKOCHOBEHHU C KHAKOCTEIO
OHUM KOHJEHCHPYIOTCS B MallWHe, B pesy/pTare Hero pacTeT ee Npo-
M3BOUTENLHOCTh. [[0 MHEHHIO CIEIHAIUCTOR dupmst “Nash™, mpo-
M3BOMUTEILHOCTh [PH OTOM YBEIMIHBACTCH B 2,5 pasa. YpoBeHB
myma y JKKM sHauuTenbHO HUMKE, HEM Y IpPYTHX AHAJICTUYHBIX Ma-
LIMH. 3

OcropubpiM HegoctaTkoM JKKM spigeTcs OTHOCHTENLHO HU3KUH
BaKyyM. B 0Ted4eCTBEHHBIX BOJOKOJBIEBBIX BAKYYMHBIX HACOCAX
npejeJbHBIH BAKYYM NPH HyJleBoif MPOMBBOINTENBHOCTH COCTABJAET
90-95% (80-40 mMm pT.cT.). B oTneabHEIX SK3eMILIAPAX AOCTHUTaeTCA
BakyyM fo 20 MM pT.CT., HO 9TO HE ApJferca CTabMIBHBIM. JIBy:f-
crynenyarsle KM HeKOTOPBIX sapybexubix dupm ( Neyrpic ',
"Bosco”) obecredMBaOT BAKYYM 1O 10 mm pr.ct. Ho u Takoe nas.je-
HHe B LeJoM psAje CIy4aeB ABIAETCA HEJOCTATOMHO unaskum. Jasa
nanbpHeiIIero  CHMKEHU: paboyero  JaBJeHMA  IPHMEHAIOTCHA
Tpe/iBKIIOUeHHble BO3JYIIHbBIE 9KEKTOPhL. Hx ycraHOBKa NO3BOJIAET
doCTHYbL BAKyyMa IIOPAAKA 5-8 MM pr.cT. lIpu Heo6XOAMMOCTH yCTa-
HABJMBAIOTCA ABYXCTyIeHuYaTble IPeABKJIOHEHHDBIE a:KeKTOpHL, obec-
NeYuBaIoIIHe BAKYYM NopAjKa 2.0,5 MM pT.CT.

IpyruM HeAoCTATKOM YKKM (ocoGeHHO KOMIIPeccopoB) HOHUEMY-
FO CUMTAIOT OTHOCHTEJBHO HH3KNH KIIZl. Teoperuueckas OICHKA
A UIKOCTHOKOJIBIIEBBIX MALIMH NoKa3asa, 1ro 41 HMX MoJKeT ObITh
[oJy4eH nsorepmudeckuit KIIJl Ha ypoBHE 65%, T.e. He HUXKe, YeM
y BMHTOBBIX KOMIIPECCOPOB. PasHHUIA MEKAY TEOPEeTHHeCKH BO3IMOIK-
HBIM ¥ (PAKTHYECKH pealH3yeMbIM KIIJ{ roeopur o Majoil H3y4eH-
HOCTH IPOIeCCOB, NPOUCXONAIINX B KM, u o Goaplmux pedepBax
yBeJquueHNa ux dpdeKTUBHOCTH.

1.2. O6aacmu npuMeHeHUA

K HIKOCTHOKOIbIEBble MAIIMHBI IIKPOKO NPUMEHSIOTCA B pas-
IMYHBIX OTPACAAX HAPOJHOrO XO3AWCTBa 6jarojapa MX KOHCTPYK-
THBHOH IpocToTe, Ge3oTKasHOCTH B paboTe M CIIOCOGHOCTU M30TEPMH-
qecKM COKMMATb TasOXHJKOCTHbie cMecH G6e3 3arpA3HEHHA HX
MACJIOM.

Haubosiee 4acTo KUIKOCTHOKOJbIEBble MAIIMHBI HCIIONb3YIOTCA
B pPA3IMYHBIX TEXHOJOTHYECKHX IIpoHeccax XUMHYECKON MPOMBIII-
senHocTd. OHM NPHMeHAIOTCA KAK BAKYYMHBble Hacochl JUIA Co3AaHuA
paspeKeHuaA ¢ abcoJIIOTHHM JABJIEHNEM [0 3-5 klla, xak KomMupecco-
pel aas csxatus rasa go 0,6-0,8 MIla # KaK XuUMHUecKHe DPeaKTOpbl
IJIA MaccoobMeHHBIX HPOIECCOB MEKAY CXHMAaeMbIM radoM H pabo-
yeit sugroctoio [7].

Husie npuBeieH AajeKo He IOJHBIA nepedeHb objacTeil MCIIONB-
sosanusa JKKM B npoMBINIJIEHHOCTH, CENBCKOM xo03aicTBe U JPYTUX
oTpacaAX HAPOZHOro Xo3AHCTEA.

B xumuueckoil npoMbliiieHHOCMU!

Maccoo6MeH; pacTBopeHHe M copbupoBaHHe BpeAHBIX TIAa30B,
sunKocteil (besosia U Ap.); KPUCTANIU3AUMOHHEIE M QUCTHIIALNOH-
Hble YCTAHOBKHM [AJs IIPOU3BOJCTBA KpacHTeJel M a30THBIX yaobpe-
HUH.

CywnnpHble ANNApaTsl B I[POM3BOJCTBE CHHTETHYECKMX BOJO-
KOH, MOJHMaMHJOB, AMUHOIIJIACTOB, NOJMITH/IEHA, QPTaHHYECKHX pac-
TBODUTeJeH; BaKyyMHAd NPONMTKa B NPON3BOACTEE TpaHcthopMaTo-
POB, 3JeKTpojBUraTe e, KOHJIEHCATOPOB, Kabemeil.

BaxyyMasie GUIBTPBI AJ1A IIPOM3BOJACTBA UEJLIIOIO3DI, aHTHOMO-
TUKOR, oborallleHusa PyA.

CskaTe WMHePTHBIX, ArPeCCHBHBIX M JIEPKOBOCHIAMEHSIOMUXCH
rasoB (requs, BOJOPOAA, XJ0Pa, KHCJI0POAA, alleTHICHA ap-)-

B depesoobpabambieaioujeit u 6ymazodenamenvHoll npoMbllL-
JeHHOCIU:

O6paboTka, CyliKa M IlepepabOTKa NpeBeCHHBI; MPOH3BOACTEO
[eJIJII0JI03kI, KAPTOHOB, ByMarH.

B memannypeuu:

IlnaBKa ¥ IepenaBKa METAJJIOB, HOPOIIKOBAA MeTalIyprui.

CBepxyMCThle BellleCTBA, KPUCTAIBl A J1a3epos, CBEPXIIpo-
BOJHHKY; KaK MCTOUHHMK CXKATOro Bo3AyXa B MHEBMOCHCTEMAX.

B mMawuHocmpoeHuu:

Cpapka 8JIeKTPOHHO-JIy4YeBad 1 IuddysnoHHaA.

B onmuke:

BakyyMHOe aJIOMHHMPOBaHMe 3epKaJ, IPoCBeT/IeHNe OIITHKH.

B nuwesoii npoMblutleHHOCMU!

I nuTenbHOe XpaHeHHe M KOHCEDBHPOBaHME INPOAYKTOB - cybau-
ManMOHHAA CyLIKa; BhIIapHBaHHe IIPYU MPOUIBOACTBE caxapa, ONpPec-
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HeHUe BOJAbI; PeKTHGOMKAINA BHUHHO-BOJOUYHBIX H3[eJuil, MPUIOTOB-
JIeHWe CcoJIofa B IIMBOBAPEHUH.

B meduyune u papmayuu:

VeTaHOBKYM MM IPOBENEHUSA XUPYDPIHYeCKHMX OIlepalluil; H3ro-
TOBJIEHHe JIeKAPCTB, XPaHeHNe MeJUIMHCKUX I1pernapaTos.

B HayuHblx uccnefosanuax GuIuULeCKUX npoyeccos:

YcKopuTeau, YCTAHOBKM JJIS TepMOA/ePHOro CHHTe3a.

B ceabvckom xozailcmee:

IlonjbHBIE YCTAHOBKY, TPAHCIODTHPOBAHUWE CHITYYHX MaTepua-
JoB (MyKH, 3€pHA M T.II.).

B npoussodcmee cmpoilmamepuanos:

Jerasanyua riivH ¥ KepaMHKH.

TpaHCIOPTHPOBAHUE CHIIYYUX MATEpPHATOB (lleMeHTa U Jp.).

B rpuozenroil mexnure:

IIna uepeoxnasXJAeHHA KPHOreHHBIX (HUIKOKMIAMMX) KHUA-
KOcTeH.

Kak BuaHo ©3 npypBeJeHHOro nepednsa, o61acTh TPHUMeHEHUS
KM ouenr mupoka. B pAaZe NpomM3BOACTB OHHM SARBIAIOTCA €AUH-
CTBEHHO NpHEeMJIeMBIM THIIOM MAIINH, HAIPHUMep, Korga Tpebyercs
GeaMacagHbIN BAKyyM ¢ ab6CONIOTHBIM jgaBieHMeM jgo 10-20 klla. C
[IpUMeHeHHeM BOSAYIIHBIX 9KeKTOPOB BTO 3HAaYeHHe CHHKaeTcs [0
0,1 xlla, uTo gaeT BO3MOKHOCTH IPHMEHATh BOJOKOJIbIEBLIE BAKY-
ymusle Hacocsl (BBH) B kauecTBe hopRakyyMHBIX HACOCOB B CHCTe-
max 6GesMacisgHON OTKAYKHM, HallpUMeDp, B CHCTeMe HACOCOB Ha ycTa-
HOBKE TepMosgJepHOro cuHTeza Toxamak-15" [47], Ha BaKyyMHBIX
meyax NaaBKu TuTtaHa [15] u gpyrux merasios.

KM ucnoiab3yrTca Takske QIS OTCOcA I1apoBO3AYNIIHOI cMecH
B [apOoTypPOMHHBIX YCTAHOBKA&X TEIJIOBBIX 3JIEKTPOCTAHIMH BMecTo
BOJOCTPYMHBIX BAKYYMHBIX HACOCOB, YTO IMO3RoJsAeT IIPUMeDHO Ha
JBA TOPAJKA YMEHBIIHTh PAcXo] BOABI, Pecypchl KOTOPOH, KakK u3-
BECTHO, OFPAHMYEHSBI U POJ OT rojla PACTET ee LEHA.

IOna obesraxkmBanua paboueil XUIKOCTH NpH OYPEeHUH CKBAKUH
1 ofeclieyeHUA IIPOTUBOINOKAPHOH 6esonacHOCTH Ha HedTAHBIX U ra-
30BBIX MECTOPOJKAEHHUAX eXerojHo TpebyeTcd HECKOJbKO ThICAY
HAEKM.

3To JUIME HECKOJbKO XO3AHWCTBEHHBIX HAIIDABJIEHHUH, rie olly-
njaeTcA HyXJa B Dojiee COBEpIIEHHBIX TEeXHOJOTHAX NPH QyHKUIHO-
HUPOBAHMM OCHOBHOIO MJIM CONYTCTBYKIUUX pPaboyux Npoueccos,
KpOMe TOro, MMeeTcsA TeHJEHLUs HCIOJB30BATh B CHCTEMAX OTKAYKM
pAda XUMHUYECKUX IIPOU3BOJACTE GJIOK M3 HeCKOJbKHX BOJOKONBLIUEBBIX
HACOCOB MeHbINEH IIPOHU3BOAUTENBHOCTH BMECTO OJHOro Hacoca

Gonbliedl Ipou3BoAUTENLHOCTH. Bce aTo BeeT K pocTy mOTpeSHOCTH
B JKKEM. "'
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1.3. Knaccugurayua xudiocmHoKoable8blx MAULUH NO
KOHCMPYKMUBHbIM NPUIHAKAM

BCE HKHUIOKOCTHOKOJIblIE€Bble MAUIMHBLI MOTYT OBITH pa3gesyieHbl Ha
pakyymHble Hacockl ((KBH) u xomnpeccoper (3KK). Hu KomcTpyk-
THBHC, HM IIO0 IPUHUUIY paboThl OHU He OTJAHMYAIOTCA APYT OT ApPYyra.
OgHaKo MeXJy HUMK MMEIOTCH W CYLIeCTBEHHBIE Pas/IMUYus:

1. Bakyymusie Hacocsl paBoTalOT B IMIMPOKOM AHMAIla3oHe HaBJie-
Hu# BeachBaHUA. [nsa orevectBenHplx JKBH pacuerHbIM sABaserca
peskuM BakyyMma, yrkasauusiii B OCT 26-12-1113-74 [41]. Komupec-
cop MoJsKeH pacCUUTHIBAThCA Ha OIlpe/le/IeHHYIO cTelleHb COKaTHs, IOo-
sromy pacuetHble yciaosusa JKBH u K pasuble. 3ro onpenenser
pasanyHyio GOpMY BCACHIBAIOIIMX M HATHETATENBHBIX OKOH, DA3HLIH
ONTHMATBHBIN Yroj HAKJIOHA pabouyux JIOMATOK, PA3AMYHOE OITH-
MalbHOe KOJUYEeCTBO IMOLBOAUMOM KHAKOCTH U T.H.

2. B JKBH npu n060ii crerneHu COXKATHA HaWGOJBIIUI Nepeman
nasieHuil He npessimaer 1 kr/cm2. ¥V KK nepemasn napnenuil, Bos-
JeHCTBYIOIINH Ha 3JIeMeHThl KOHCTPYKUMH, 3HAYUTENBHC 6ojblle,
MMO3TOMY Y ITPOYHOCTH Y3JI0B KOMIIpeccopa HOoJIKHa ObITh GosbIIel.

3. VBejnYeHNe BaKyyMa IPH IIOCTOAHHOHN o6'beMHOHU MPOM3BO-
IUTEJbHOCTH MPUBOLSUT K CHHIKEHMIO MacCOBON MPOU3BOAUTENLHOCTH.
Bospacranue paGoTHI CKATHUA COIPOBOKARETCA CHH)KEHHEM KOJIH-
YeCcTBa COKMMAEMOro rasa, B peayibTaTe dero momuocts JKBH B mu-
poKOM JMAaIasoHe paboThl OCTAeTCA NMPUMEDPHO MOCTOAHHOH. ¥ KOM-
Ipeccopa JXe Macca CXKHMaeMOro rasa MeHseTci He3HaYUTeNbHO, |
POCT CTENeHM C/KATHUA IIPUBOAUT K Pe3KOMY YBEJHMYEHHIO morpebise-
Mol MomHocTH. IIpM ofMHaKoBON 0O6BEeMHOM IPOHBBOIUTENILHOCTH
mougHocTs geuratens y KK B 1,5-2 pasa Goasine, uem y JKBH.

4. J[laBieHHe Ha BbIXOo/[e BAKYYMHOI'O Hacoca He IIpeBhIIIaeT afT-
MocdiepHoe, u BomooTfAenurtenn JXBH He Bocrnpunumaer mnepenapa
pasiaeaust. ¥ KK Bogoormenurenr HaxoZUTCS 1104 JaBJIeHUEM MU
ICJIKEeH BBINOJHATLCSA B COOTBETCTBUM ¢ TpeboBaHuamu [octexHan-
3opa.

U3 ckasannoro caegyer, uro JKK Moryr mcmosbsoBaThcsi Kak
BaKkyyMmHble Hacockl. OgHarko JKBH mcronesoBaThess Kak KoMIIpecco-
pBI HE MOTYT. -

Bece dKKM mMoryT OvITh HOZpasfAesieHb! HA MAIUNHBI ¢ pagdab-
HBIM M MAaIUKdbl C OCEBBIM IMIOJBOJOM U OTBOZOM C:KMMAEMOTro rasa.
Cxema KKM c¢ oceBbIM HOABOAOM M OTBOZOM rasa IIOKasaHa Ha
puc.1.3, B paso6paHHOM BUIe MalllMHa IIpejcTaBieHa Ha puc.1.2. B
MaluInHe ¢ PaJualbHBIM IOJBOJOM M OTBOJOM ra3a BCACBIBAIOI[He H
HarHeTATeJbHbIE OKHA DAcMo/IoKeHBl B HeNOABI/KHBIX KOHYycax.
Cxema KM c paguanpHeIM rasopacipefie/leHHeM IIOKasaHa Ha
puc.1.4 u 1.5, B paso6panHom BuZe - Ha puc.1.6. Xora npuHOUN pa-
6oTsl B 0beHnx cxeMax 3aJioXKeH oJWH H TOT Ke, MeXIy HUMHU UMEIoT-
cA CYLeCTBeHHbIE PA3INYUA.



Puc.1.3. JKBH npocroro geiicteuss  Puc.1.4. JKBH npocroro peiterBus ¢
C OCEBBIM IIOLBOAOM M OTBOAOM paguaibHLIM [OJBOJAOM M OTBOAOM
rasa ¢ pafyalIbHBIMHU JIOTIATKAMU rasa :

1 - KUAKOCTHOE KOJAbIO; 2 - BTyJAKa 1 BeachiBaoLMii natpy6ok; 2 BCacCh!
pabouero kojeca; 8 - nonaTka paboyero pajpoujee oxHo, 3 - HarseraTes]bHOe OKHO;
Kosjeca; 4 - BaN; 5  BcachIBamlllee OK- 45,6 - ¢saAnyl HArHeTATEJBHOro NaTpyd
HO; 6 HargeTaTeJbHOe OKHO ka; 7 - cIMB BoAbLl M3 Kopnyca

Puc.1.5. Ilpomomsmelii  paspes Puc.1.6. JXBH psoiizoro peiicrus
JKBH peoitnoro aeitcrBus ¢upmbl dupMsl "Nash” ¢ pagunanbHbIM mOX-
"Nash” ¢ paguanbEBIM OZBOAOM ¥ BOJAOM M UTBOJOM rasa
OTBOZOM rasa

Kax yixe oTMeuasoch paHee, XXUAKOCTh B IIpollecce 0OHOBIEHUSH
yXOQUT u3 paboueil mosocTH uepes HarHeTare/bHble OKHa. B MaliuHe
¢ OCeBBIM IOABOJOM M OTBOJOM ra3a OKHa DACIOJNAralTCA B TOpUe-
BLIX CTeHKax-Jo6oBuHaX. IlojoxeHWe BHYTPEHHeH II0BEDPXHOCTH
SKMIKOCTHOTO KOJblla olpefesnseTcad (GOPMOM M pacrojoiKeHHEM Ha-
PY’KHOI KPOMKHM HarHeTaTeJbHOro OKHa. UeMm Hasbllle OHO HAXOLHUT-
cd OT IIEHTpA KOpIyca, TeM TOHbIIe 6yAeT JKUAKOCTHOe KOJIBIO M TeM
Goxblue obbeM Fa3a, KOTOPHI MepeTeKaeT B Ayeiikax pabodero Koje-
ca 43 IIOJIOCTH HArHeTaHUA B MoJOCTb BCachlBaHUA. B aToit cxeMe
06'beM ~MepTBOrO IPOCTPAHCTBA B 3HAUUTELHOH CTeNeHU 3ABHCHUT
OT TOYHOCTU M3TOTOBJIEHUS HArHeTATeJbHBIX OKOH. HesHauuTenbHble
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OTKJIOHEHUA B dopMe M pACIIOJIONKEHWM BepXHeM KPOMKH HarHeTa-
TEJILHBIX OKOH IPHBOAAT K CYILIECTBEHHOMY HM3MEHEHHIO XapaKTepH-
CTMK BaKYYMHOTo Hacoca, ocobeHHC B objacTu GOJBINMX CTeneHeH
[TOBBILIEHUSA HABJIEHUA.

IIpu pagmanrHOM MOLBOJAE M OTBOJE I'A3da HATHETATEJbHBIE OKHA
HAXOASATCA B HENOJBM)KHBIX KOHYCAX, PACIIOJOMKEHHEBIX I0oJ JonarT-
KaMH BHYTpU paboyero KoJjeca M SBJIAIOIIUXCA KaK OBl eTo BTYJIKOH.
IIpy ycTeUeHHUM KUIKOCTH M3 pabodell MoaocTH KHUAKOCTHOE KOJBIO
NepeKphIBaeT HADYKHYK KPOMKY 3THX OKOH. IIpMm HUIMHIDUYECKUX
KOHYCaX B TAKOH cXeMe IlepeTe4KHW rasa yepes  MepTBOE IIPOCTPAH-
¢TBO  BOODIIE OTCYTCTBYIOT.

‘Ecnn e yron HakioHa o6pasywomieil KOHyca JOCTATOYHO BEJIUK,
TO JKUJKOCTH YXOJMT TOJBKO Uepes BePXHIOK 4YacTh HATHETATENLHOTO
OKHA, a HIDKHAA 4acTh KUJKOCTBHIO He IepeKpbiBaerTcs. B aroM ciay-
yae 06'beM “MEPTBOro MPOCTPAHCTBA MEHAeTCA HedHauuTelbHo. Ilo-
3TOMY XapaKTepHMCTUKU BAKYYMHOTO HAcOcA ¢ PagHualbHBIM MOIBOZOM
U OTBOJOM rasa ABJAAKOTCA OoJsiee YCTOHUMBHEIMH II0 OTHOLIEHMIO K
¢opMe u pazMepaM HarHeTATeAbHOTO CKHA.

B opuBepenusix Ha puc.1.3 u
1.4 cxemax BcachlBaHMEe H Ha-
rHeTaHME TIa3a B TedYeHHe OIHOrO
obopora BaJia IPOUCXOZUT OTUH pas.
Ilo aHajoruu ¢ MOPIIHEBBIMHM KOM-
IpeccopaMy, TAKHe MAIlMHBI MOIYT
OBITH HA3BAHBI JKHIKOCTHOKOJIBIIE-
BBIMM MAaUIMHAMHM [POCTOro Jei-
CTBUA.

[y MOBLILIEHUST [IPOKU3IBOAU-
TEJBHOCTH UPHUMEHSIOTCA TaKXKe :
MAalllMHBI ABOMHOTO eHcTBUA, ¥ KO-  Pyc.1.7. Cxema JKBH gsoiixo-
TOPBIX 38 OJUH O0OPOT COBEPIIAIOT-  ro MeHCTBUA:
cA JB& IMKJa BcachlBaHMA M Ha- 1 BeachBaiomue oKHa; 2-na
FHEeTAaHUS (pnc.l.7). Umeroreca Ma- TrHeraTelsHble OKHa, 3,6-ceuenus

o i IIOJIHOTO 3alloJIHEeHUA HYECK paGoqe
IIMHBL [BOMHOTO MEHCTBUA KAK C 1o yoieca soumxoctbio, 4-cevenus
QCE€BBIM ITOABOAOM H OTBOAOM rasa - MaKCHMAJLHOIO 3alloNIHEeHHA fAveeK
dbupmer “Siemens” (puc.1.8), Tak u paGouero koJeca rasov, 5-Kopnyc
¢ pagvaJibHBIM NIOJBOAOM M OTBOJAOM rasa - KaHckoro 3agoma 6ymaro-
JenaTeJbHOT0 obopymoBanua, ¢upmsl Nash™ u gpyrume. B JKKM
JBOMHOTO JelcTBUA Ha OJHOM M TOM JKe INPOCTPAHCTBE HAXOIUTCS
BBOe 6GOJIbIlle OKOH M paccTofAHMe MeXXAy oKHaMu MeHbIle. CooTmer-
CTBEHHO CHUJKAeTCA CONPOTHBIEHUE IlepeTeKaHHIO rasa depez Tople-
BBIe 3a30PBLl M3 IOJOCTH HAUHETSHUA B IIOJIOCTh BcacklBaHuaA. llpu
MalBIX TepellajlaX [aBJIeHUA BIHSHHE DTHUX IlepeTeUeK HeCcYllecTBeH-
HO, HO OpU GOJILIION cTelleH! MOBBIIIEeHUA JaBjJieHUsa UX BIUAHHe Ha
mapaMeTphl MalIMHBI pe3Ko Boapacraer. Pabouee koneco KM
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