pH ITOM COBEpUIEHHO He OGA3ATENLHO COEQHHATb HACOCH [APAJLICILHO
Tpy6onposoxam. Hacocst MOryr OBTb B TPHHIHNE 0CAHHEHD! H ILOCIC-
JI0BaTeJbHO, HO PaGoTaTh OHM IIPH 3TOM MOTYT B [1apa.Jesb. Xapaxrep-
HbIM TIPUMEPOM TAKOTO BKJIOUEHHs HACcOCOB fABJSETCA COBMECTHAd pa-
60Ta Ha Ol O6beM KOHZEHCAUHOHHOrO BOxOPOAHOrO H IapocTpy#Horo
HacocoB. B 3TOM CJydYae I[apOCTPyHHBIA Hacoc MpeaHasHaueH MJs
OTKAUKH He KOHAEHCHPYIOLMXCsS IPH TeMaepaType XHAKOro BOAOPOAA
rasos (BOJAOPOA, HEOH, TesHii) M CO3JaHHST MPEABAPHTEJBLHOrO paspe-
JKeHHs B KOHJEHCAIHMOHHOM Hacoce.

CoBepllleHo Tak e B Mapa/ielb K HOHHO-T@TTEPHBIM Hacocam
MOIyT NOJK/JIOYATECA NApOCTPyiHbIe WIH TYPOOMOJEKyJApHbe RACOCH,
KOTOpHe O0ecreudBaoT OTKAYKy HHEDTHHIX ra3oB W MeTaHa.

Dacuer BCHOMOraTe/bLHOrO Hacoca IPH 3TOM CBOJAHTCA K ONpene’ie-
[MIo IIOTOKA He OTKAUMBAEMBIX OCHOBHLIM HACOCOM Tra3os M moabopy
BCIIOMOraTe/ILHOr0 HAcoca [0 NPHHUHMIY H GBICTPOTE AeHCTBHA.

IIpu coraacoBaHHM BCHOMOraTeJbHOro Hacoca ¢ 3J1eKTpodu3nye-
CKUM HACcOCOM, HallpMMep C MATHMTHBIM 3JEKTPOPA3psAlBIM, CJACAYeT
YUYHTHBATL COGCTBEHHYIO GLICTPOTY AefiCTBHS OCHOBHOTO HacocCa Mo pac-
cMaTpUBaeMOMy rasy. BcmosmoraTenbubifi 1acoc JoJKein B CyMMe
¢ OCHOBHbIM HACOCOM OGeCIeuHTh yjaaJjewne Bcero motoxka rasa. IIpu
3TOM HAJ0 O6A3aTE]bHO YUYHTHLIBATH BO3MOXKHYIO HECTAGHJBLHOCTL BO
BPEMEHH XaDaKTePHCTHK 3JeKTPODUINUECKUX M, B UACTHOCTH, MATHUTHLIX
aJeKTpopa3pATHHX HacocoB. C yyeroM 3toro GhICTpOTA JNeACTBHA BCIO-
MOraTeJLpHOr0 Hacoca bhibupaerca ofburo Ha 50—80% Gossue pac-
YeTHOr0 3HAYEHHUS.

JLOBOJIEHO 44cTO NMPH KOHCTPYHPOBAHHH BAaKYYMHBIX CHCTEM HNpeay-
CMATpHBAeTCs YCTAHOBKA HECKOJBKHX OJQHOTHIIHBIX HACOCOB, pa6orao-
[MHX [apajuledbHO HAa OfHH BAKYyMHBEIA 00beM C LENbI0 MOJY4EHHA HE-
06X0NMMOl 3 peKTHBHOH GBICTPOTH OTKauki. Takol IpHEeM 3aKOHOME-
peH H JaeT YZOBJETBOPHTE/bHBHIE pPe3yJbTaTLl, ecau BCE HACOCH
ofecrneunBal0T NOJydYeHHe OJIM3KHX 3HAYEHHH [PEASIBHOTO OCTATOUHOTO
naBleHHA. B NpPOTHBHOM CJjydae BO3MOXKHGBI IlepeTeKkande rasos u cy-
eCTBEHHOe CHHKeHHe CyMMapuo# 3(pdexTHBHOH OHICTPOTH OTKAUKH.

B 10706HbX BAKYYMHBEIX CHCTEMAax Lenecoo6pasino NpexycMaTph-
BATb BO3MOXKHOCTbL OTKJIOUEHHS HACOCOB ITOPO3Ib C 1EJ/bI0 OnpeleCHHs
MX XapaKTePHCTHK M, B YACTHOCTH, MPEAEJbHOr0 0CTATOYHOrO AaBJICHHA.

rNfABA BOCbMAA

PACYET BAKYYMHbIX CUCTEM
8-1. NTOCTAHOBKA 3A1AYM

Pacuer BaKyyMHOH cHCTeMBl CJIOXKEOTO TeXHOJOTHYE-
ckoro o0OpYyIOBAaHHS BBINOJHAETCS, KaK NpaBHjO, B 7ABA
3Tana.

I poektnoui pacuer, B pesyabTaTe KOTOPOrO OMpEnE/s-
joTCH TPHIKIIHA/ILHAS cXeMa BaKyyMHOH CHCT@MBbl, THTIB H
pa3Mepbl 11aCOCOB, KOMMYTHDPYIOULHE 3JEMEHTHl 1 OPHEHTH-
pOBOUHBIE pasMepbl COCANHUTENLIBIX TPYyGONPOBONOE.

ITosepounslii pacyer, B peayabTaTe KOTOPOrO YTOUHS-
JOTCsl XapaKTePHCTHKH HacocoB, pasmepsl TpyGomposoaos I
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KOMMYTHDPYIOIIHX 3JEMEHTOB, ONpEjae/aseTca BpeMsA JOOCTH-
JKCHHSA 3aAallHoro pabouero gaBJeHus.

B kauecTBe HCXOANBIX BeNHUHH AJf pacyeta OOBYIO
3ajaibl MpeaeabHOoe OCTaToOYHOoe JaBJjelne B paboyeM
ofbeMe, NOTOK ra3oB, reoMerpHyeckue pasmepsl pabouero
o6beMa, xapakTep TEXHOJIOTHYECKOTo Mmpolecca, AJd 0Cy-
[IeCTBAEHHA KOTOpOro IpejHasHaueHa ycTaHOBKa, BpeMs
JNOCTHXKEHHUS 3aaHHOI0 JaBJaeHHs.

Yacto npu pacuere BaKyyMHOH CHCTEMBI IPHXOJAUTCA
ompejenaTh MOTOK ras3oB, moctynawimux s Hee. dasg storo
JOJMKHBEL ObITh H3BECTHBI HCXOJAHBIE XADAKTEPHCTHKH IIpO-
JYKIHH, TI03BOJAOILNE PACCUUTATE [I0TOK FasoB.

[TpoeKTHBHIl pacyeT BHIIOAHAETCH B CJAeAyioUmled mocie-
0BaTEJbHOCTH:

1. Mcxona u3 3afaHHBIX 3HAYeHH aplUHaJJbHOIO H NOJ-
HOTO JaBJIeHHE, ONpEAeJsIOT THIBLI HACOCOB, oOecliedHBalo-
IIMX OKOHYATENBHYIO 0TKayKy pabouero o6beMa.

2. Tlo 3apanHoMy MJII HAHJACHHOMY pacucTtoM MOTOKY
razos BbIGHpAOT KOHKDPETHEIH TliMOpasMep Hacoca OKOHYA-
TeJbHON OTKA4yKH; NPU 3TOM I[OTOK Ta30B, OTKaYyMBaeMbIX
HAcoCOM, TPUHUMAIOT HOCTOAHHBIM.

3. Bui6HpaloT BcIoMoraTenblible Hacochl U HACOCHl NpeJ-
BapuTeabHOro paspexkenus. OGHUYHO Ha 3TOM 3Tane pacye-
Ta BCIOMOraTeJbHble HAacOCh BHIOHPAIOT B COOTBETCTBHHU
¢ MacnopTHBIMH XapaKTePHCTHKAMH  OCHOBHBIX HAacoCOB
OKOHYATEAbHOH OTKAUKH.

4. OnpeaensiorT HPUHIHNKAJALHYIO CXEMY BaKyyMHOH CH-
CTEMBI, HazHAayaloT OPUEHTHPOBOUHLIE PA3MEpHl BAKYYMHBIX
Tpy6GONpPOBOAOB, BBIGUPAIOT KOMMYTHUPYIOILHE  3JEMEHTEI,
CpeJCTBa H3MEpeHHs AaBJeHHd U T. I

5. Mcxoaa M3 3afaHiOro BpeMeHH IpeABapUTelbHOM
oTKauku pabouero o6bema, BHIOHpAIOT liacoc INpeaBapH-
TeJBHOrO pa3pexeHuss; NpH 3TOM OOLIYHO He YYHTBHIBAIOT
NpeJAeJbHOE 0CTAaTOYHOE JaBJeHHe BAKYyyMHOH CHCTEMBI.

ITocne npoBemeHUs NPOEKTHOrO pacuera KOHCTPYWUPYIOT
BaKyyMHyI0 cHCTeMy. B mnpouecce KOHCTpyHpOBaHHS YyTOY-
HAIOT BCe pa3Mepbl BaKyyMHbIX TPy6ONpPOBOAOB, THIOPA3-
Mepbl KOMMYTHPYIOIIHX 3/eMEHTOB M T. II.

IToBepouHbfi pacueT BHINOJHAETCA B cAeAylolUled nmocme-
JOBaTEIbHOCTH:

l. B coOTBeTCTBHH ¢ OKOHYaTEJIbHBIMH pa3MepaMH Ba-
KYYMHO# CHCTEMBI PacCYHUTHIBAIOT 3HaueHus 3pPeKTHBHOU
OLICTPOTH! OTKAYKH CHCTEMBL.
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9. PaccyuTHIBAIOT BpeMsS JOCTHKEHHS 3aJaHIOro nas-
geiust B paboueM o6beMe; MPH 2TOM YUUTHIBAIOT HaTeKaHIA
I KHHETHKY ['a30BbLICACHUS. [Tpi OTCYTCTBHII 3THX JAaHIbBIX
B 3a7aHMH Ha NPOEKTIPOBAHUE BLIMIOJINACTCH HX pacuer.

3. PaccuMTHIBAIOT OKONYATC.ILIOE BPCMA NMPCABAPHTCIL-
HO{l OTKAYKH; IIPH 3TOM YUHTHIBAOT NPEIENLHOE OCTATOYHOE
faBJeHHe Hacoca NpeaBapuTeJbHOr0 paspemeHus, rasoBhl-
neseHHe M HAaTEKaHMC, a TaKXKe H3MCHENHC OLICTPOTHL A€ii-
CTBHS Hacoca H MPOBOXUMOCTH TPYGOMPOBOAOB B 3aBHCHMO-
CTH OT faBJIeHUs.

[Ipu HEOGXOAMMOCTH NPHMENCHHA HECTAHAAPTHDIX JJIe-
MEHTOB MPOH3BOJAT HX KOHCTPYHPOBAHNE H pacyer. OxaHako
3TH pacyeThl, Kak NMpaBHiIo, Hecrienu(pHUHbl H BHIIOIHAIOTCA
Mo OGLIUHBLIM METOAaM, H3BECTHbIM B OOLIEM MallHHO-
CTPOCHHH.

8-2. NOCNEAOBATENbHOCTb PACHETA BbICOKOBAKYYMHOH
CMCTEMbl TEXHONOTMYECKOTO OBOPYAOBAHMA

B sToM caydae JOJKHBI ObITh 3aJaHbl OCHOBHBIE TEX-
HUYECKHEe XapaKTepHCTHKH 060pylOBaHHf: JaBjeHHE B Ba-
KyyMHOH cHcteMe H nmapupanbHblii COCTaB OCTATOYHOM cpe-
Jbl, ra3osBon NOTOK, B TOM d4HcCJe N0 COCTaB/AfIOUINM, HJIH
yCJI0BHsI, TTO3BOJIAIOIIME PAaCCUHTATH ra3oBHlil MoTOK (o6pa-
GarbiBaeMble H3feNUsl — HX MarTepuan U reoMerpHs, TeMie-
paTypa M AJHTEIbHOCTb 06pabOTKH, KOHCTPYKIHA paboyeli
Kamepbl 000pyAOBAHUA); MPOH3BOJUTEIBHOCTD o6opynosa-
His WM AJUTEJNLHOCTh TEXHOJOrHYEcKOro mpouecca.

[IpoekTHbIHl pacyer BBHIMOJHSAETCA MOSTANMHO CACAYIOULIHM
o6pasoM:

1. PaspaGaTbiBaercs npUHUMIHAAbHAS CXeMa BaKyyMHOH
CHCTEMH, JJis 4ero cHauyajaa ONpeJeasiorcss ONTHMAaJb-
Hble /s JaHHOTO KOHKpeTHOro oGOpy[oBaHHs THIBI BbICO-
KOBAaKyyMHbIX HacocoB. Ilpu 3TOM HeoOX0IUMO PYKOBOA-
CTBOBaTBCS Hapaly ¢ TpefoBaHusAMH K NpPENEJbHOMY OCTa-
TOYHOMY JaBIEHHIO I MapluHa/ibHOMYy COCTaBy CPEABl TaKXKe
SKOHOMHUYECKUMH H JKCIJAyaTaUHOHHLIMKA XapaKTepHCTHKA-
MH, a TaKKe YYUTBIBATb BO3MOXKHOCTH NPEANpPUATHH, KOTO-
poe 6yaeT IKCIIyaTHpOBaTh 0GOPY AOBAHHE.

Tak, Mpu Ha/JIHYHH Pa3BOAKH MKHAKOro asora M IKeCT-
Kux Tpe6OBaHMH K MapuHajJbHOMY JaBACHHIO TAXKEJIbIX
yIJIEBOJOPOLOB ONTHMAMbHBIM OyleT HCMOIb3OBANNE THTA-
HOBOTO OXJaXkKXaeMOro HCMapHTeJbHOro Hacoca.

B cayuae, €C/IH B COCTaBE N0TOKA OTKAYHBACMBIX asoB
BeJANKO MaplHajdbHOe 1apJeHHe HHEPTHBIX [a30B H HMEIOTCH
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Te e orpalmuchis Mo MaplHaNbHOMY COCTaBY OCTAaTOUHOI
CpeAbl, 4TO 1l B NpeABLIylleM cjyyae, Ienecoo6pasio Hc-
10/1b30BaTh TypOGOMOJIEKY/AAPHBIE HACOCHL.

Haxonen, mpu 3HAYHTEJbHbIX [a30BbLIX IOTOKAaX H HE
CJAMLIKOM JKECTKHX TpeOGOBAaHHAX K MNapuualbHOMY JaBJje-
HHIO TsKe/IbiX yIJIEBOJOPOJOB B OCTAaTOUHOI cpeie Haubo-
Jee 1enecoo6pasHo MCMOJAb30BaHHE MapOCTPYHHbIX HACOCOB,
OCIIAIEHHBIX 3aLIHTHBIMH yCTpOiicTBAMH MJIH pabOTAIOMHX
HAa CHOKHLIX 3pHpax B KauecTBe PabOUMX KHAKOCTEH.

IMocae BbIGOpa THIA OCIOBIIOTO BLICOKOBAKyyMHOro Ha-
coca BHIOMpaAETCs BCIOMOraTesbHbl HAcoc, ONPCACHAIOTCA
cxeMa COEMIIEHHH, THIB KOMMYTHPYIOIIMX 3JeMEeHTOB. 3a-
TeM BbIGHpaeTca THI Hacoca NpeABAPUTENbHOH OTKauKH
pa6ouero o6bema. HacTto B KayecTBe 3TOrO HAcCOCa HCHOJb-
3yeTcs BCIOMOTATeNbHBIH HAcoc, 4TO AOJIKHO OBITH yuTEHO
B CXeMe coefHHeHHil BaKyyMHOH CHCTEMBbl; MPH OTHOCHTEJb-
HO JUIMTEJbHOH NpEIBapUTEJbHO OTKauKe Leaecoo6pasHo
npuMenenue GopBakyyMHoro GamioHa (cM. § 7-2).

Ecau oGopyfoBaHHE MOJK/IIOYACTCS K LEeHTPaqu30BaH-
HOl (opBaKyyMHOl cHcTeMe, 06A3aTeanbHo NpuMeHernHe 6J10-
KHPOBOUHBIX KOMMYTHPYIOUIHX yCTPOHCTB.

9. B COOTBETCTBHH C 3aJaHHBIM MOTOKOM OTKAaYHBaEMbIX
ras3oB BHIOHpAETCs THIOPa3Mep BbICOKOBAKYyyMHOTO HAco-
ca. Pacuer nposopurcsa no dopmyne (2-7), npuuem sddexk-
THBHAs GBICTPOTA OTKAyKH paboyero ofbemMa HaXOAUTCS MO
ypaBHenuo (2-1). Bei6upaerca Hacoc ¢ GuHxkalied 60J1b-
el BeMHYUHON Sy

B cayuyae OTCYTCTBHS JAaHHBIX MO MOTOKY Ia30B MPOHU3-
BOJMTCA €ro pacyer, MpHYeM MOTOK NMpUHUMAETCs MOCTOAH-
HHM Bo Bpemenu. IJoTok rasos omnpefessieTcs Mo (popmyJe
(2-44). Tlpu ompeneseHHd KOJNMUECTBA Ia30B, BhIIENAIO-
muxess u3 o6pabaTblBaeMbIX M3JENHH, HCMOJB3YIOT AaHHbIE
npuiaoxends 3 u ¢dopmynay (4-1). Koadduunenr Hepas-
HOMEpHOCTH ra3zoBbigenenus Q Oyxer Ttem Oosblie, 4eM
uHTeHCHBHe# BeleTcsa oOpafoTka M axypHee reoMeTpud
H3JIeJHS.

[ToTOK ra3oB, BbLAENAIOUIMXCS C MOBEPXHOCTEH 3/eMEeH-
T0B paboycit KaMephi, 0OpallleHHbIX B CTOPOHY BaKyyMHOH
cucTeMbl, Haxoxar no Qopmyae (4-2). Ilpu 3T0M TOPO3HDL
PAaCCUNTHIBAIOTCA MOTOKH [a30B OT [OBEPXHOCTEH C OT/IH-
yaronielica TeMnepaTypoil U H3TOTOBJEHHBIX U3 PasHbIX Ma-
TepHaoB. 3HAaYEHHS YASJLHOTO Ta30BbIACTEHHA MPUBEICHBI
B NPUJIOXKEHHH 2. B 3aBHCHMOCTH OT NPHHIMNHAIBHOR CXe-
MBI 060pylOBaHHs BLIOHPAIOTCS COOTBETCTBYIOUIHE YIeIb-
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Ibic rasoBoifiestennsi. Ecan o0opydoBaliye MCpHOAHUYCCKOTO
AefictBua u paGounit o6beM BO BPEMsA 3arpy3KH H BHIIPY3-
KU M3JEHil TEPHOJANYECKH KOHTAKTHPYIOT € aTMOChEpHBIM
BO3/yXOM, CJEAYeT NpPHHHMATL Yje/bioe TIasoBLIAeIeHHe
nocae 1 u orxauki. [1pu sarpyske DpOAYKIHH yepe3 LIII03
c/aefyeT NPHHHMATh yJeJbHOE [a30BbIACCHHE DABNLIM MII-
HHMAJbILIM 3HAUCHHsIM, NPUBEIEHHBIM B IpPHJIOXKEHHI 2
(1ocJae OTXKUTA B BaKyyMe HJIM AJMHTE/bHOI OTKAYKH) .

Coctapasiomas NoToKa razoB, cBazangas ¢ narckanls-
MII [3BHC, NPHHIMACTCS PaBHOf UYyBCTBUTCALIOCTIL TEHEC-
HcKaTedst, ¢ HOMOIIbIO KOTOPOro Mpejiogaaraercs NpoBoatTL
KOHTPOJIb BaKyyMIIOH ILIOTHOCTH paGouch KaMepbl, yMHO-
JKEHHOMH Ha YHCA0 BO3MOMKIBIX MECT HaTeKaHHs (KOJNHYECTBO
pa3beMHBIX 1 Hepa3LeMABX COCMHHelHil, BBOIOB ABRKCHHA
HOT.IL).

3. BenomoraTeJbHbBIE Hacochl, pafoTawuue MocaeioBa-
TEAbHO WJIH Mapa/eabHO ¢ OCIIOBHBIMH BBICOKOBAKYYMHBIMU
HacocaMH, BLIGHPAIOTCs OOLIMHO B COOTBETCTBHH C MACMNOpPT-
HBLIMH 1AHHBIMH OCHOBHBIX HAcOCOB. B OTAe/bHBEIX caydasx,
KOTJla YCJOBHs 3KCIIyaTaluH OCHOBHBIX HAcOCOB OT/1Hda-
JOTCS OT MAcMOpTHHIX, c/IeAyeT PYKOBOACTBOBATHCA PEKOMEH-
nauusIMH 1. 7.

Hacocsl npeiBapHTeNbHOr0 paspeKenus paboueil KaMme-
pbl BLIOHPAIOTCH HCXOAA H3 3aaHHOTO BPEMEIli NpeABaph-
TeJbHOH OTKaukKH, npuyeM 3PQPeKTHBHAS CKOPOCTb OTKAYKH
paxopuTcs 1o ypaBHenuwo (2-32), a ObicTpoTa [AeiCTBHA
Hacoca MpPEeABApHTENBLHOTO paspeents — 0 ypaBHCHHIO
(2-7). BelcTpora AedcTBHS Hacoca NpPHHHMACTCA paBHOH
GoJIblleMy 3HAYEHHIO Sy

[IpoBOAHTCA KOHCTPYHPOBAUHE BAaKyyMHOH CHCTEMbI, BO
BpeMs KOTOPOro OKOHYATENbHO ONPEAEATCs pasMephl
Tpy6ONpPOBOAOB, THIOPA3MEPEl KOMMYTHPYIOUIHX 3/1EMEHTOB
§ 3al(HTHLIX YCTPOMACTB, THIBI H MeCTa MOAKIIOYCHNS NaT-
YHKOB BAaKyyMMETDPOB, ONPEJEJSIOTCS METOAb 00e3raxu-
BaHHA 3JEMEHTOB BakyyMHOfl cucTempl. Ilo okoHyaHHH
KOHCTPYHpOBaHIS BaKyyMHOH CHCTeMbl NPOBOAHUTCS MOBE-
POUHBIA PACYeT, BBITONHSAEMbIiT TAKXKe MOITATHO.

5. B COOTBETCTBHH € OKOHUYATEJbHBIMH pa3MepaMH Bbl-
COKOBAKYYMHOH CHCTeMBbl paccYHTHIBAeTCH OKOHYaTEeNbHOE
3HayeHne MPOBOAKMOCTH yyacTKa Mexay paboueit KamepoH
H BHICOKOBAKYYMHBIM HacocoM. Pacyer BBINOIHAETCS IO
ypasuenusiM (2-3) wan (2-4). 3HayeHus MPOBOAHMOCTH OT-
JeJbHBIX ydyacTKOB BaKyyMHOH cHCTeMBl OepyTcd MO AaH-
HbIM TJ1. 6.
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6. Tlo ypasHennwo (2-6) ompepensior 3pPeKTHBHYIO 65l
CTpPOTY OTKa4yKu pabouelt kaMephl.

7. C yyeroM KHHETHKH Ta3oBbIJeJeHHs PpacCUHTHIBAIOT
BpeMsi JOCTHXEHHA 3aJaHHOro JAaB/leHHs B paGouedl Kame-
pe. IIpu OTCYTCTBHM 3THX JAHHLIX B 3aJaHMH HA MPOEKTH-
poBaHHe BBINONHAIOT PacyeT KHHETHKH Ta30BBIAC/ACHHA.

ITockoabKy B OOJBIUHHCTBE CAyda€B H3AENUA o6pabathl-
BaloTcsi MpH TeMmepaTypax Goabiue 700 K, rasspuiiesnenue
u3 HHX OIpejeaseTcs mpoueccamu AHpy3uH. Pacuer BHI-
[OJIHSIOT B COOTBETCTBHH C peKomenfauusMu ra1. 4. Havanb-
HLle [A30COAEPKAHHS BHOUDAIOTCA H3 NPHIOKEHHH 3u4d
[lpu oTcyTCTBHH cBeleHHH 1O HayaJbHOMY rasoColcpxa-
HUIO HCMOJIB3YIOT JaHHblE NPHJIOKEHHs 6 M0 paCTBOPUMOCTH
rasoB ¢ y4eToM TE€XHOJOTHH npemuecTByomell 06paboTKu
MartepHasa HIH JaHHbLIE PUIOXKEHHS 3.

CKOpPOCTH y/€/IbHOTO Ta30BbljeJeHHs PacCUMTBIBAIOT /14
BCEr0 TEXHOJOIHYECKOro mpouecca o6padoTku nzenuii. Ko-
JHYECTBO TOUYEK OTCUETd MO BpeMeHH NPHHAMAIT OOLIYHO
paBibiM 10—20 B 3aBUCHMOCTH OT JJIMTEJNbHOCIH Mpolecca
M CKODOCTH H3MEeHEeHHs YIEJbHOTO Ta30BblAETEHHA. Haun-
GoJbliee BpeMsi 06e3ra;KHBaHus, AJsi KOTOPOLO DaCCYUTHI-
BaeTcsi ras0BLLAEJAEHUE, NOMKHO ObiTh Ha 20—30% Gosblie
3a7aHHOl JJIHTEJbHOCTH TEXHOJIOIHYECKOro Ipoluecca 06pa-
GOTKH HU3AeIHH.

3aTeM C yYeTOM CyMMAapHOi MOBEPXHOCTH H3JeJIHil Onpe-
JeJIAI0T ra3oBblaeneHne u3aeauit Q usy.

[asoBbigencHUE ¢ noBepxHOcTeH paboued Kamepbl pac-
CYUMTBIBAIOT B COOTBETCTBHH C PEKOMEHAaUHAMH IJ. 3.

JIast XOMOJHBIX IOBEPXHOCTeH MO0 BOCMO/b30BAaThCA
JaHHBIMH MPHJIOXKEHHs 2 HJH KDPHUBBIMH YJA@JLHOTO Taso-
BHLAENEHHS] B 3aBHCHMOCTH OT BpEMEHH OTKaukKH, NPHUBENEH-
HbIMH Ha puc. 13-1 u 13-2.

KoJiHuecTBO TOYEK OTCYETa H JJIMTeNbHOCTh 00e3raku-
BaHUS NPHHUMAIOTCS TAKHMHU XK€, Kakie GBIl NPUHATHL NMPH
pacueTe ra30BbIIe/]EHUS U3 H3JeJIHii.

CyMMmapHO€ ras3oBblIeieHHe C MOBEPXHOCTell paboueit
KaMephl U BBHICOKOBaKyyMHOH CHCTEMbLI PaCCUHTHIBAIOT Cyye-
TOM OOLIEH MOBEPXHOCTH OTAe/]bHBIX 3J€eMEHTOB, OT/AHYAl0-
HHXCA MaTePHaJoM WU TeMIepaTypoi.

IIpu moBepouHOM pacuere YYHTHIBAETCS TaKXe MOTOK
razoB, CBSI3aHHHIHA C TPOHHLAEMOCTLIO OTJAE/NbHbIX 3JME€MECH-
TOB paboueill Kamepbl. PacuerT MpOHHIAEMOCTH BBHIIOJHAIOT
B COOTBETCTBHH C peKoMeHJamiami 1. 4 ¢ nenoab3oBaHueM
panueix npunoxennsa 10,
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CyMMapHbL I0TOK r'a30B 3a CYeT NMPOHHUAEMOCTH TaKKe
PACCYMTHLIBAIOT C YYETOM MOBEPXHOCTEH COOTBETCTBYIOULMX
3JeMEHTOB. 3aTeM B COOTBETCTBUH ¢ ypaBHeHneMm (2-44)
OnpejedioT CyMMapHbIi MOTOK rason M JaBJjeHHE B pabo-
yefl kamepe AJd Kaxjoro orpeska spemenu. Ilo rpadury
pi=/f(¢) omnpeaeasOT BpeMs AOCTHKEHHA 3aAaHHOrO IaB-
JIeHHs.

B cayyae, ecau 9TO BpeMs paBHO H/IM MEHbIIE 3ajaH-
HOTO, MEPEXOAAT K pacueTy BpPeMeHH MpejBapHTenbHoil OT-
Kauku paBoued KaMephl.

BoaMoxHBl cayuaH, Korja cyllecTBeHHoe BiHAHue Ha
cyMMapHBbIi MOTOK a30B B KOHLE TEXHOJOIHYECKOr0 npo-
lecca 0Ka3blBaeT ra3oBbl€NEeHHE KOHCTPYKTHBHBIX 3/1€MCH-
TOB paGoueil KaMmepbl HIH HX Nmpouunaemoctb. Torma mese-
coo6pasno ¢ UEeJIbIo y/yUleHHs TEXHHYECKHX XapaKreph-
CcTHK 0060pyAoBaHUA H3MEHHTb KOHCTPYKUHIO paGouefi
KaMephl TakuM 06pasoM, uTOObl (POHOBBIE MOTOKH Ta30B
OLITH MUHUMAaJbHBIMH. ,

8. PaccunThblBal0OT OKOHUYATe/lbHOE BpeMs NpPCABAPHTC/IL-
110i1 oTKauku no dopmynam (2-32), (2-35) uan (2-42). TIpo-
BOIMMOCTH 3/]€MCHTOB CHCTEMbl MpeJBapHTENbHON OTKA4YKH
paCCUMTHBAIOT N0 YPaBHEHHAM COOTBETCTBYIOUIUX Naparpa-
dos ra1. 6. CymmapHOe 3HaueHHe MPOBOJAUMOCTH ONpeae/id-
10T 1o dopmyaam (2-3) nau (2-4).

9. B COOTBETCTBHH C PeKOMEHJALHsSMH IJ. 7 BbIOHpaloT
BCIIOMOTaTeNbHble HACOCH M PACCYHTBIBAIOT HX OBICTPOTY
nefictBusi. Ilpu Hanuuun QoppakyymHoro GasjaoHa npoBo-
JAT €ro pacyeT M0 MeTOJHKe, H3JOKEHHOH B § 7-2.

10. TIpu HCIOMb3OBAHUM VIS TIPEBaPUTENbHOH OTKAYKH
lIeHTpaau3oBaHHOH (GOpBaKyyMHON CHCTEMbI (LL®C) Bpemsn
MOCTHKEHHS MPEJBAaPHTENBHOTO paspeKeHus MOXKeT OblTh
OpPHEHTHPOBOUHO PacCYHTaHO B COOTBETCTBHH C PEKOMEHZA-
nuamu § 8-5. Ilpu ucnonbsoBaHnH H®PC paaa cosmaHus
npeaBapUTEJNbHOTO pa3peXkeHdst Ha BBIXOJE H3 OCHOBHbLIX
HACOCOB WJIH AJs MOCTOANHOH OTKayk# pabodnx 00BEMOB
0o6opy0BaHUA CJIEIYET paccyuTarh mepenan naBJeHui lia
COOTBETCTBYIOLUIUX COEIMHHTEILHHX — Tpybomposoax mo
ypasuerno (2-2). Cymma noJy4eHHOro nepenaja JaBJeHH
i HauboJblero paGouero napsenns B Marucrpann HLPC
[OJAKHA OblTh PaBHA HJH MEHblle [1aB/IEHHA MPEABAPHTE/L-
HOT'O pa3pexKeHHs Ha BLIXO/I€ OCHOBHOIO Hacoca /i 3anaH-
Horo namJjenust B pabouen obbeme.
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8-3. PACYET BAKYYMHOWM CMCTEMBbI C MAPAJIRENLHO
PABOTAIOLLMMY HACOCAMM

PaccMOTpHM TMOC/Ie0BATeIbHOCTL pacuera BaKyyMHOH
cucTeMbl 060pyA0BaHHs C MapaJjJieqbHO paboTalolUMU Ha-
cocamn. CXeMa BaKyyMHOH CHCTEMBI ¢ IapajIenbHo pabo-
TaIOUMMH HacocaMu NMoKa3aHa Ha puc. 8-1.

TlocnepoBateabHocTs pacyera HOJOOGHBIX BaKyyMHBIX
CHCTEM cJjefyouas:

1. Bumoansior pacuer paboueit Kamepm K. Tlopsixox
pacyera NPaKTHYeCKH He OTJHMYAeTCsl OT H3JOKEeHHOro
B § 8-2. B pesysbTaTe BHIMOJHEHHsA 3ITOrO 3Tana pacdera
BBIGUPAIOT CPEACTBA OTKauKH pabouell KaMephl.

r 14 r 14 14
pr fr2 Ts Gx  Ur s s Qe

Puc. 8-1. Tlpunnunuanpias cXema YCTAHOBKH C OTKDPHITOR
HIJI030BOH CHCTEMOH H NapaJjelibHO pafoTalIUMH HACOCaMu.
K — pa6ouan xamepa; M — HM3jenna HAM KacCeTbi C H3AETHAMH.

TToTok rasza Qs _x+Qs—, Momajxarmomwuii B pa6ouyyio Ka-
Mepy M3 IIJII030BLIX KaHaJ0B, MOBHIUAET jaBJeHHe H CO3/a-
eT JOIMOJIHHTENbHYIO Harpy3Ky Ha Hacoc paboued Kamephl.
IIpu arom paBjaenve B paboueil KaMene He JOMKHO MPEBH-
maTth JHOMYCTUMOro 3HayeHus. ITosToMy ecau nmpu pacuere
ynaercsi mono6partb CcpeicTBa OTKauKu, OOeCneYHBalolue
JlasJieHHe, MeHblIee 3ajJaHHOr0, TO pa3Hulla MeXIy 3ajaH-
HBbIM JaBJeHHEM H MOJyd4eHHBIM NP pacuerTe MOxKeT OHITh
HUCIOJL30BaHa B KayecTBe pe3epBa, IO3BOJSIOLIETO COOT-
BETCTBEHHO MOBHICHTL Py 3a CYeT MOTOKa ra3oB Q's_x+
4+Q's—. JonmycTumas BeIMYHHAa T0OTOKAa TasoB OyneT

paBHa:
Ql3—n+‘QIG—m=SoA}<AP1:, (8'1)
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